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Generic Marking Principles

These general marking principles must be applied by all examiners when marking candidate answers. They
should be applied alongside the specific content of the mark scheme or generic level descriptors for a question.
Each question paper and mark scheme will also comply with these marking principles.

GENERIC MARKING PRINCIPLE 1:
Marks must be awarded in line with:
e the specific content of the mark scheme or the generic level descriptors for the question

e the specific skills defined in the mark scheme or in the generic level descriptors for the question
e the standard of response required by a candidate as exemplified by the standardisation scripts.

GENERIC MARKING PRINCIPLE 2:

Marks awarded are always whole marks (not half marks, or other fractions).

GENERIC MARKING PRINCIPLE 3:
Marks must be awarded positively:

e  marks are awarded for correct/valid answers, as defined in the mark scheme. However, credit is given for
valid answers which go beyond the scope of the syllabus and mark scheme, referring to your Team
Leader as appropriate

marks are awarded when candidates clearly demonstrate what they know and can do

marks are not deducted for errors

marks are not deducted for omissions

answers should only be judged on the quality of spelling, punctuation and grammar when these features
are specifically assessed by the question as indicated by the mark scheme. The meaning, however,
should be unambiguous.

GENERIC MARKING PRINCIPLE 4:

Rules must be applied consistently, e.g. in situations where candidates have not followed instructions or in the
application of generic level descriptors.

GENERIC MARKING PRINCIPLE 5:

Marks should be awarded using the full range of marks defined in the mark scheme for the question
(however; the use of the full mark range may be limited according to the quality of the candidate responses
seen).

GENERIC MARKING PRINCIPLE 6:

Marks awarded are based solely on the requirements as defined in the mark scheme. Marks should not be
awarded with grade thresholds or grade descriptors in mind.
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Maths-Specific Marking Principles

1 | Unless a particular method has been specified in the question, full marks may be awarded for any correct
method. However, if a calculation is required then no marks will be awarded for a scale drawing.

2 | Unless specified in the question, answers may be given as fractions, decimals or in standard form. Ignore
superfluous zeros, provided that the degree of accuracy is not affected.

3 | Allow alternative conventions for notation if used consistently throughout the paper, e.g. commas being
used as decimal points.

4 | Unless otherwise indicated, marks once gained cannot subsequently be lost, e.g. wrong working
following a correct form of answer is ignored (isw).

5 | Where a candidate has misread a number in the question and used that value consistently throughout,
provided that number does not alter the difficulty or the method required, award all marks earned and
deduct just 1 mark for the misread.

6 | Recovery within working is allowed, e.g. a notation error in the working where the following line of
working makes the candidate’s intent clear.

MARK SCHEME NOTES

The following notes are intended to aid interpretation of mark schemes in general, but individual mark schemes
may include marks awarded for specific reasons outside the scope of these notes.

Types of mark

M Method marks, awarded for a valid method applied to the problem.

A Accuracy mark, awarded for a correct answer or intermediate step correctly obtained. For accuracy
marks to be given, the associated Method mark must be earned or implied.

B Mark for a correct result or statement independent of Method marks.

When a part of a question has two or more ‘method’ steps, the M marks are in principle independent unless the

scheme specifically says otherwise; and similarly where there are several B marks allocated. The notation ‘dep

9

is used to indicate that a particular M or B mark is dependent on an earlier mark in the scheme.

Abbr

awrt
cao
dep
FT
1SW
nfww
oe
rot
SC
soi

eviations

answers which round to
correct answer only
dependent

follow through after error
ignore subsequent working
not from wrong working
or equivalent

rounded or truncated
Special Case

seen or implied
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Question Answer Marks Guidance
1(a) 1080° B1
1(b) a=4 B1
b=3 B1
c=-2 B1
2(a) ((), 14) 2 | B1 for x-coordinate
B1 for y-coordinate
2(b) 1 2 | M1 for finding the gradient of a
y-l4= _Ex perpendicular line and attempt at the
straight line equation using their B
A1l Allow unsimplified
2(c) 1 M1 | Must be a complete method making use of
Area = 9 X14x28 their answer to (b)
196 Al
3(a) 13 soi B1 12
For finding the magnitude of s
36 B1
-15
3(b) 10+44=—4u 2 | M1 for equating like vectors
or —5+6A=5u Dep M1 for attempt to solve their
simultaneous equations to obtain
2 solutions
20 Al
Y
15 Al
Y
4(a) 7 B1
a=—
2
b=1 B1
1 B1
c=—
6
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4(b) 2 2 2 2
3x3 =5 x3-1{=0 M1 for recognition of a quadratic in x3
Dep M1 for solution and a correct attempt
to get at least one solution for x
3.59 Al
1 Al
5(a) 0=8a+4b+12+4 B1 | For p(2)
p’(x)=3ax> +2bx +6 M1 | For an attempt to obtain p’(x)
3a-2b+6=-7 M1 Dep for p’(—l)
0=2a+b+4 M1 | Dep on both previous M marks for
-13=3a-2b solution of equations to obtain both a and
b
a=-3 b=2 Al
5(b) p’(x)=-18x+4 M1 | For differentiation of their p’(x) to obtain
p’(x)
4 Al | FT on twice their b.
6 M1
Y_ me™* +2x7 (+c)
dx
Al
Y = 6™ 4257 (+¢)
5=2+c M1 | Dep on previous M mark
c=3
f(x)=p63x+qx3... M1
2 2 Al
y==e"+Zx..
3 3
5 2 +d M1 | Dep on previous M mark
3 3
d=1
Al
(f(x) z) ge3x +gx3 +3x+1
3 3
7(a) 6 B1
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7(b) b=192a B1 | May be implied by the term in x
c=240a" B1 | May be implied by the term in x*
c b2 M1 | For elimination of a
240 192°
5b> =768¢ A1l | For correct manipulation to verify the
given answer
7(c) 1 B1
a=—
16
15 B1
c=—
16
8(a) . AOC 3 M1 | For a complete method to find AOC
sin ==
5
or 6°=5"+5"—(2x5%5)cos AOC
AOC =1.2870 Al | AG
AOC =1.287 Must see 40C =1.2870 or better before
rounding for Al
8(b) Arc length = 1.287 x5 B1
Perimeter = 32.4 B1
8(c) Sector area = B1
L5t x1.287
2
Area of triangle = B1
l><52 xsinl.287
2
Total area = 28.1 B1
9(a) dy 2 M1 | For differentiation of a quotient, or
dx =2(2x+1)(x=3)+2(x-3) expansion and subsequent differentiation
or Y6 —22x412
dx
0= 2( x— 3)( 3y — 2) M1 | Dep for simplification, equating to zero
and attempt to solve
(3, 0) Al
(2.29) Al
3727
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9(b) ' 4 | B1 for correct shape with maximum in the
first quadrant
B1 for (—%, Oj and (3, 0) with a
|cubic curve| with one max only
B1 for (0, 9) witha |cubic curve| with
one max only
B1 All correct with a cusp at x = —% and
a minimum at x =3
9(c) 343 B1 | FT on their answer from (a)
27
10(2)1) | 2+(n-1)0.5=16 oe MI | For use of a+(n—1)d
n=29 Al
10(a)(ii) | 8 M1 | For use of sum formula, may be implied if
5(2 (2)+7(0.5 )) distances have been multiplied by 5 first.
M1 | F Itiplication by 5
%(2(2)+7(0.5))><5 or multiplication by
150 (km) Al
10(b)(i) | r=1.25 oe B1
100X | 2(1.25)"™ >16 or 2(1.25)" =16 ML | For use of ar""!
1> In8 In8 M1 | Dep for correct method of solution to
n— or n—1= .
In1.25 In1.25 obtain 7 -1
11 Al
10(b)(iii) 2(1 258 _ 1) M1 | For use of sum formula may be implied by
S S— multiplication by 5
1.25-1
2(1 258 _ 1) M1 | For multiplication by 5
— X5
1.25-1
198 (km) Al | Allow greater accuracy
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Question Answer Marks Guidance
11(a) 3cot?@—5cot@—2=0 M1 | For use of correct identity and
simplification to a 3 term quadratic
equated to zero.

3 1 M1 | Dep for solution of quadratic and dealing
tand=-3, tanf@ = > with cot
108.4° Al
26.6° Al

11(b) o+ = T M1 | For a correct order of operations
6

yis Al
p=-2

2
o+ o Tr M1 | For a correct order of operations

6
Sm Al
p=""
6
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Generic Marking Principles

These general marking principles must be applied by all examiners when marking candidate answers. They
should be applied alongside the specific content of the mark scheme or generic level descriptors for a question.
Each question paper and mark scheme will also comply with these marking principles.

GENERIC MARKING PRINCIPLE 1:
Marks must be awarded in line with:
e the specific content of the mark scheme or the generic level descriptors for the question

e the specific skills defined in the mark scheme or in the generic level descriptors for the question
e the standard of response required by a candidate as exemplified by the standardisation scripts.

GENERIC MARKING PRINCIPLE 2:

Marks awarded are always whole marks (not half marks, or other fractions).

GENERIC MARKING PRINCIPLE 3:
Marks must be awarded positively:

e  marks are awarded for correct/valid answers, as defined in the mark scheme. However, credit is given for
valid answers which go beyond the scope of the syllabus and mark scheme, referring to your Team
Leader as appropriate

marks are awarded when candidates clearly demonstrate what they know and can do

marks are not deducted for errors

marks are not deducted for omissions

answers should only be judged on the quality of spelling, punctuation and grammar when these features
are specifically assessed by the question as indicated by the mark scheme. The meaning, however,
should be unambiguous.

GENERIC MARKING PRINCIPLE 4:

Rules must be applied consistently, e.g. in situations where candidates have not followed instructions or in the
application of generic level descriptors.

GENERIC MARKING PRINCIPLE 5:

Marks should be awarded using the full range of marks defined in the mark scheme for the question
(however; the use of the full mark range may be limited according to the quality of the candidate responses
seen).

GENERIC MARKING PRINCIPLE 6:

Marks awarded are based solely on the requirements as defined in the mark scheme. Marks should not be
awarded with grade thresholds or grade descriptors in mind.
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Maths-Specific Marking Principles

1 | Unless a particular method has been specified in the question, full marks may be awarded for any correct
method. However, if a calculation is required then no marks will be awarded for a scale drawing.

2 | Unless specified in the question, answers may be given as fractions, decimals or in standard form. Ignore
superfluous zeros, provided that the degree of accuracy is not affected.

3 | Allow alternative conventions for notation if used consistently throughout the paper, e.g. commas being
used as decimal points.

4 | Unless otherwise indicated, marks once gained cannot subsequently be lost, e.g. wrong working
following a correct form of answer is ignored (isw).

5 | Where a candidate has misread a number in the question and used that value consistently throughout,
provided that number does not alter the difficulty or the method required, award all marks earned and
deduct just 1 mark for the misread.

6 | Recovery within working is allowed, e.g. a notation error in the working where the following line of
working makes the candidate’s intent clear.

MARK SCHEME NOTES

The following notes are intended to aid interpretation of mark schemes in general, but individual mark schemes
may include marks awarded for specific reasons outside the scope of these notes.

Types of mark

M Method marks, awarded for a valid method applied to the problem.

A Accuracy mark, awarded for a correct answer or intermediate step correctly obtained. For accuracy
marks to be given, the associated Method mark must be earned or implied.

B Mark for a correct result or statement independent of Method marks.

When a part of a question has two or more ‘method’ steps, the M marks are in principle independent unless the

scheme specifically says otherwise; and similarly where there are several B marks allocated. The notation ‘dep

9

is used to indicate that a particular M or B mark is dependent on an earlier mark in the scheme.

Abbr

awrt
cao
dep
FT
1SW
nfww
oe
rot
SC
soi

eviations

answers which round to
correct answer only
dependent

follow through after error
ignore subsequent working
not from wrong working
or equivalent

rounded or truncated
Special Case

seen or implied
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Question Answer Marks Guidance
1(a) -3<x<l  x>5 B1
1(b) 1 3 | B1 for a negative cubic function
—§(x+3)(x—1)(x—5) B1 for a cubic function
multiplied by %
B1 for (x+3)(x—1)(x—3)
2(a) 10 1 B1
a=— or 3—
1 B1
b=—or 2—
3
B1
6:2 or 4l or 4.5
2 2
2(b) 10(2p )2 B 17(2p ) 4320 M1 For recognition of a qua'dratlc
in 27, attempt to factorise and
(5(2")—1)(2(2")—3)20 solve for 27
27 —l, 27 =E
5 2
1 M1 | For correct attempt to deal with
In—
:_5 Orpzlnl's - 2P — [k
P 2 n2
-2.32 Al
0.585 Al
3(a) 100042 4 | B1 for 3=1g1000
lg b
B1 for use of power rule once
B1 for use of addition or
subtraction rule once
B1 All correct
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3(b B1
®) Either 3log, 4=
log, a
M1 | For obtaining a quadratic

2(log, a)* =7log, a+3=0
(2log,a—1)(log,a—3)=0

log4a:% or log,a=3

equation and solution

1 ; M1 | Dep For dealing with the
a=4> or a=4 logarithm correctly once, may
be implied by a correct solution
64 Al
2 Al
B1
Or 2log,a= N
log, 4
3(10ga 4)2 ~7log, 4+2=0 (M1) | For o‘ptaining a qugdratic
equation and solution
(3log,4—1)(log,4-2)=0
log, 4:% or log,4=2
1 A (M1) | Dep For dealing with the
a’=4 or a” =4 logarithm correctly once, may
be implied by a correct solution
64 (A1)
2 (A1)
4 ( nj 1 B1
tan| 2x+— |=—
3) 3
I T Sz 1z 3 | M1 for using correct order of
12 127120 12 operations
Al for two correct solutions
Al for two further correct
solutions and no other solutions
in range
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5 M1 | For recognition that value of
) X maximum or minimum is
Maximum when s1n§ =1 necessary
. . X
or minimum when smg =-1
Al
Al
(M1) | For differentiation, equating to
X . . X
== —cosg zero to obtain values for smg
When —y=0, sin£:+1 or —1
(A1)
(A1)
6(a) 0=— 5 95 M1 | For use of the factor theorem
4 4
—24=-10+a+10+> M1 | For use of the remainder
theorem
a+4b=-15 M1 | Dep on both previous M marks
a+b=-24 for solution of their equations
without using a calculator
a=-27,b=3 Al
6(b) (2x+ 1)(5x2 ........... + their b) M1 | Allow for observation or
algebraic long division. Their a
and b must be integers.
(2x+1)(5x” —16x+3) Al
(2x+1)(5x—1)(x-3) 2 | M1 for attempt to factorise
their 3-term quadratic
Al all correct from fully correct
working
6(c) B1 | FT on their (integer) b
7(a)(i) B1
7(a)(ii) B1
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7(a)(iil) | 4B =mBC M1 | For substitution of their (i) and
(i) into nAB =mBC
na+me = ( m+ n)b Al | For correct manipulation to
obtain the given answer
7(b) 2A-4u+4=41+4 M1 | For equating like components at
or A+7u—-7=-21-2 least once, allow unsimplified
M1 | Dep for solving their equations
to obtain both A4 and u
U=>5 Al
A=-10 Al
8(a) Either B1 | May be implied by final answer
Starting with a 6: 120 ways
Starting with 5, 7 or 9: 540 ways B1 | May be implied by final answer
Total 660 B1
Or Alternative 1 (B1) | May be implied by final answer
Ending with a 6: 180 ways
Ending with 0 or 4: 480ways (B1) | May be implied by final answer
Total 660 (B1)
Or Alternative 2 (B1) | For 11 xk
11 ways of obtaining even 5-digit numbers which May be implied by final answer
start with 5, 6,7, 9
°P; ways of arranging remaining 3 digits: 60 (B1) | For m x 60 where m is from an
attempt to list all cases for first
and last digits
May be implied by final answer
11x60 =660 (B1)
Or Alternative 3 (B2) | For 2520 — (1440 + 180 + 240)
Total arrangements 'Ps minus
(all odds + evens starting with 1 + evens starting
with 0 or 4)
=2520 — (1440 + 180 + 240)
660 (B1)
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8(b) n!_ 6n! B1
(n—4)4! (n-2)12!
(n—2)(n-3)=72 2 | Bl for (n—2)(n-3)
B1 for 72
n=11 only 2 | M1 for correct attempt to form
and solve a quadratic equation
Al for n=11 only
9(a) (2 M1 | For correct method to find AOD
AOD =2xtan 3
AOD =1.1760... Al | Need to see 4 dp or more to
AOD =1.176 [to 3dp] justify 3 dp answer
9(b) Major arc MN =(27—1.176)12 Bl
ND or MA =12-+/13 B1
Perimeter = major arc MN + MA + ND + 16 oe B1 | For their values in a correct
plan, may be implied by a
correct answer
Perimeter = 94.1 B1
9(c) . 1 5 B1
Minor sector area = 5><1.176><12
or
1
Major sector area = 5><(27r— 1.176)><122
Area = major sector area — remainder of rectangle B1 | For their values in a correct
or plan, may be implied by a
Area = area of circle — minor sector area — remainder correct answer
of rectangle
or
Area = circle — rectangle — minor sector + triangle
AOD
Area =350 B1 | Allow greater accuracy
10(a) At4A y=4 B1
13 B1
AtB y=— or 0.8125
16
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10(b B1 | All implified
®) Either Area of trapezium = % oW uhSImpHtie
2 2
I ! >+ 3 B1 for —
-1 ( X+ 2) x+2 x+2
| 5 B1 for 3In(x+2)
:[— +31n(x+2)}
x+2 .
1 M1 | For correct use of limits in their
(_Z +3In 4} -(=1) integral, but must have at least
one of the two preceding B
marks
2
Area = ﬁ—ln64 Al for 207
32 32
Al for —In 64
2 3
Or _[ ——7x " M A ®) B1 for —£x2+ﬂx
-1 16 16 (x+2) x+2 16
1 1
2
17 , 47 1 Blforf ydx =~
—xt—x+ —3In(x+2 +2 x+2
K 27 16 x ( )H_l X3 ) (x+2)
B1 for | ——dx=3In(x+2)
x+2
17 47 1 17 47 (M1) | For correct use of limits in their
g8 o =34 |- = 16 integral, but must have at least
one of the two preceding B
marks
2
Area—ﬂ—ln64 2) Al forﬂ
32 32
Al for —In 64
1(a)) |0 B1
11(a)@ii) | -3 B1
11(a)(iii) 1 1 1 M1 | For an unsimplified expression
5(25 +15)x30 |+ 5(30 +60)x10 |+ 5X20X60 for the required area allowing at
most one incorrect length
Total distance = 1650 Al
11(b)(i M1
®)) v= 4coss—n— 4
3
=-2
Speed =2 Al
© UCLES 2021 Page 9 of 10




0606/12 Cambridge IGCSE — Mark Scheme October/November 2021
PUBLISHED
Question Answer Marks Guidance
11(b)(ii)) | a=-12sin3¢ B1
sin3t=0 M1 | For equating to zero and
3t=mn attempt to solve to obtain ¢,
Leading to allow if in degrees
I Al
t=—
3
H(b)(iii) | s =ksin3r—4¢(+c) M1
Al
s= 4 sin3¢ —4¢
3
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Generic Marking Principles

These general marking principles must be applied by all examiners when marking candidate answers. They
should be applied alongside the specific content of the mark scheme or generic level descriptors for a question.
Each question paper and mark scheme will also comply with these marking principles.

GENERIC MARKING PRINCIPLE 1:
Marks must be awarded in line with:
e the specific content of the mark scheme or the generic level descriptors for the question

e the specific skills defined in the mark scheme or in the generic level descriptors for the question
e the standard of response required by a candidate as exemplified by the standardisation scripts.

GENERIC MARKING PRINCIPLE 2:

Marks awarded are always whole marks (not half marks, or other fractions).

GENERIC MARKING PRINCIPLE 3:
Marks must be awarded positively:

e  marks are awarded for correct/valid answers, as defined in the mark scheme. However, credit is given for
valid answers which go beyond the scope of the syllabus and mark scheme, referring to your Team
Leader as appropriate

marks are awarded when candidates clearly demonstrate what they know and can do

marks are not deducted for errors

marks are not deducted for omissions

answers should only be judged on the quality of spelling, punctuation and grammar when these features
are specifically assessed by the question as indicated by the mark scheme. The meaning, however,
should be unambiguous.

GENERIC MARKING PRINCIPLE 4:

Rules must be applied consistently, e.g. in situations where candidates have not followed instructions or in the
application of generic level descriptors.

GENERIC MARKING PRINCIPLE 5:

Marks should be awarded using the full range of marks defined in the mark scheme for the question
(however; the use of the full mark range may be limited according to the quality of the candidate responses
seen).

GENERIC MARKING PRINCIPLE 6:

Marks awarded are based solely on the requirements as defined in the mark scheme. Marks should not be
awarded with grade thresholds or grade descriptors in mind.
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Maths-Specific Marking Principles

1 | Unless a particular method has been specified in the question, full marks may be awarded for any correct
method. However, if a calculation is required then no marks will be awarded for a scale drawing.

2 | Unless specified in the question, answers may be given as fractions, decimals or in standard form. Ignore
superfluous zeros, provided that the degree of accuracy is not affected.

3 | Allow alternative conventions for notation if used consistently throughout the paper, e.g. commas being
used as decimal points.

4 | Unless otherwise indicated, marks once gained cannot subsequently be lost, e.g. wrong working
following a correct form of answer is ignored (isw).

5 | Where a candidate has misread a number in the question and used that value consistently throughout,
provided that number does not alter the difficulty or the method required, award all marks earned and
deduct just 1 mark for the misread.

6 | Recovery within working is allowed, e.g. a notation error in the working where the following line of
working makes the candidate’s intent clear.

MARK SCHEME NOTES

The following notes are intended to aid interpretation of mark schemes in general, but individual mark schemes
may include marks awarded for specific reasons outside the scope of these notes.

Types of mark

M Method marks, awarded for a valid method applied to the problem.

A Accuracy mark, awarded for a correct answer or intermediate step correctly obtained. For accuracy
marks to be given, the associated Method mark must be earned or implied.

B Mark for a correct result or statement independent of Method marks.

When a part of a question has two or more ‘method’ steps, the M marks are in principle independent unless the

scheme specifically says otherwise; and similarly where there are several B marks allocated. The notation ‘dep

9

is used to indicate that a particular M or B mark is dependent on an earlier mark in the scheme.

Abbr

awrt
cao
dep
FT
1SW
nfww
oe
rot
SC
soi

eviations

answers which round to
correct answer only
dependent

follow through after error
ignore subsequent working
not from wrong working
or equivalent

rounded or truncated
Special Case

seen or implied
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Question

Answer

Marks

Guidance

1

3

B1 for a cubic shape with a maximum in
the first quadrant, a minimum in the third
quadrant, extending into the second and 4™
quadrants. The extensions must not curve
incorrectly and not lead to a complete
stationary point.

B1 for x-intercepts —4,—%,3 either on

diagram or stated but must be with a cubic
graph.

B1 for y-intercept 3 either on diagram or
stated but must be with a cubic graph.

v=-4.91 soi

B1

Speed =4.91

B1

B1

B0 if negative root is rejected
Allow truncated decimals

May be implied by subsequent work
From use of

cosec? (2x - Ej —1=cot? (Zx —Ej
3 3

x=0,2,
3

or 0, 1.05, 1.57, 2.62 or greater
accuracy

M1 for correct order of operations to
obtain one solution in the range using

tan(2x—£j =k
3
. T
or s1n(2x—§j:m, |m|<1

Dep M1 for correct order of operations to
obtain a second solution in the range using

(Zx—gj =tan"'(k)tn
mmkx—§J=n—mn%mL|M<1<m

(Zx—gjz—sin"l(m), |m|<1 oc

Al for any pair of correct solutions
Al for remaining pair of solutions, with no
extra solutions within the range

4(a)

1 x2
—
256 24

7x*
36

B1 for L
256

2

B1 for -2
24

4
B1 fori
36
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Question Answer Marks Guidance
4(b) 4x* +4+ Lz soi Bl
X
Coefficient of x? M1 | Allow one sign error, but must have
) 1 3 terms in x? only, with an attempt at
their4x thezrﬁ addition.
+(their4 X their — LJ
24
+(theirlj
36
25 Al

576

5(a) a (,,4 _ 1) a( P2 1) M1 | Allow equivalents
=17 Allow if ‘a’ terms missing (assume to have
r—1 r—1 been cancelled)
(,,2 _ 1)(,,2 + 1) -17 (,,2 _ 1) or better M1 Dep M1 for a correct simplified equation
in r only

r* =17 +16=0 oe

P +r7=16r-16=0 oe

r =4 only, from correct working Al
5(b) ar’ = 64 M1 | For use of ar° with their positive r

1 Al | Must be exact
=0.0625 or —

a o 16 A0 if 7=4not from correct working in (a)

5(c) Because 7>1 oe B1 | FT on their r>1
Must have a value for r
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6(a) Either B1 | 1680 must not be part of a product.
Starts with 8: 1680 May be implied by final answer
Starts with 7 or 9: 2688 B1 | May be implied by final answer
Total: 4368 B1
Or Alternative 1 (B1) | Allow for 1008 three times
Starts with 7, 8 or 9 and ends in 1, 3 or 5: May be implied by final answer
3024
Starts with 8 or 9 and ends in 7: 672 (B1) | For both
Starts with 7 or 8 and ends in 9: 672 May be implied by final answer
Total: 4368 (B1)
Or Alternative 2 (B1) | Needs to be part of a product. May be
13 ways of obtaining odd 5-digit numbers implied by final answer
which start with 7, 8 or 9
8P3 ways of arranging the remaining 3 (B1) Needs to be part of a product. May be
- implied by final answer
digits: 336
Total = 13X336=4368 (B1)
Or Alternative 3 B1 | May be implied by final answer
Last digit is 7 or 9: 1344
Last digitis 1, 3 or 5: 3024 B1 | May be implied by final answer
Total: 4368 B1
Or Alternative 4 B2 | Must be complete
0P, — (7P, x7) = ("Pyx5) - (*P, x4)
—(*P, x5)
Total: 4368 B1
6(b) n! 2n! B1
= soi
(n—3)!3! (n—2)!2!
(7’1—2) =6 soi B2 Dep B1 on first B for (1’1—2) soi
Dep B1 on first B for 6 soi
n==8 B1 | Dep on previous B marks
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7(a) 400 = 7 M1 | Allow alternatives, but must be a complete
sin 400 = 10 method to find POA
POA=n—-A0Q
or
14* =10% +10° —=200cos AOB oe
POA = 2n—AOB
P0OA=2.366195157 =2.366to0 3 dp Al | Must see an angle correct to more than 3dp
used in order to justify 3 dp
B1 | All implified. Also all f
7(b) Area of sector 1102 (2.366) ! 3)ow unsimplified so allow use o
2 37
(1183)
. B1 | All implified. Also all f
Area of triangle = l102 sin2.366 b 30W HSHIpite S0 aowWuse o
2 37
(39)
Total area = awrt 153 B1 | Allow greater accuracy
7(c) Major arc PB = 10x2.366 B1 | Allow unsimplified. Also allow use of
2.37
POA A 17 M1 | For a valid attempt to find AP — may be
sin =_/2 seen in (a) or (b) but AP must be stated in
2 10 this part.
or 4P =10"+10% —200cos POA
AP=18.5 Al | Allow awrt 18.5
Perimeter: major arc PB + 20 + their AP B1 | For plan, may be implied, but must have
an attempt to calculate AP
Total perimeter = 62.2 Al | Allow awrt 62.2
8(a) 2x2 +2x-2=x>+6x-2 M1 | For obtaining an equation in one variable
x> —4x=0
M1 | Dep for a correct attempt to obtain at least
X (x _4) =0 one solution
x=0, x=4
(0 _1) Al | nfww
b
( 4 19) Al | nfww
Mid-point (2, 9) with sufficient detail BL| AG
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8(b) Either M1
Gradient of perpendicular = —%
9= 1 ) M1 | Dep on previous M mark for
y=o= —g(x -2) perpendicular bisector using their mid-
point and their perpendicular gradient
1 Al | For checking by substitution, must see
7_9__§(12_2) 0¢ evidence.
Or Alternative 1 (M1)
Gradient of perpendicular = —%
1 (M1) | Dep on previous M mark for
y—17 =——(x—12)
5 perpendicular bisector using (12, 7) and
their perpendicular gradient
97— 1 (2-12)0c (Al) | F or checking by substitution, must see
5 evidence
Or Alternative 2 (M1)
Gradient of perpendicular = —é
Gradient of line joining their (2, 9) to (MI)
(12,7) = =1L
5
(2, 9) is a common point and gradients of (AD)
perpendicular bisector and / are the same
so Clies on /.
8(c) 5 2 | B1 for 22
(22’ ) B1 for 5
(—18, 13) 2 | B1 for —18
B1 for 13
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9(a) e =mxt +ec B1 | May be implied by later work
Either M1
7.96=4m+c
3.76=2m+c
m=2.1 oe Al
c=—044 oe Al
Al | D i
y=lln<2.1x2 ~0.44) oe 0 notisw
2
Or (B1)
gradient = 2.1 oe
Use of either 7.96=4m+c (M1) | For use with their m
or 3.76=2m+c
c=—0.44 oe (A1)
y :% In ( 2 1x® —0.4 4) o (A1) | Must be bracketed correctly
9(b M1 _
®) y=%ln<their2.1x2 —their0.44) oe Must use the formy-kln(pxz iq) p#l
and ¢ #0
or e =mx* +¢
0.253 Al
9(c) their2.1x* —their0.44>0o0r=0o0r>0 B1
soi
CcTrrect attemptzto obtain the critical value M1 | Must be from the form y= kln( px?— q) ,
using their2.1x" —0.44=0
p#land ¢ >0
Al
x>0.458 or x> ,/£ oe
105
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1 I
10(a) d_y:(2x+3)5+5x(+c) Bl For (2x +3)2, allow unsimplified
dx
1
ME| For k(2x+3)2 +5x
= M1
10=3+15+¢ Dep for use of 10 and x=3 in their % to
obtain ¢
1 . Al
%:(2x+3)2 +5x—8 soi
When x=11, dy _5455_8 oe Al | AG —need to see sufficient detail
dx
=52
10(b) 1 3 542 B1 3 1
f(x)= g(2x +3)2 + —; (-8x+d) For %(2x+ 3)2, must be '[(2x +3)2 dx
M1 3 2
For k(2x+3)2 +5%
M1
£=£+£—24+d Foruseofyzg and x = 3 in their y
2 3 2 2
d=2
3 z Al . . .
(f(x) :) %(2x +3)2 4+ —8x+2 Allow -8 if obtained from using %:52
in (a) rather than Y =10
dx
11(a 3 _2
@ | dy_ B1 for lx2x><(x2—5) 3
dx 3
2 1 M1 for an attempt at a quotient or a correct
(x+1)(><2x><(x2—5) 3}—(}3—5)3 product
Al for all other terms correct
(x+1)2
or
(x+1)71 l>< 2x><(x2 —5)%
3
L
+(x2 —5)3 (—(x+1)_2)
—x2+2x+15 3 | Dep on first 3 marks
2, 2 Al for —x? in a quadratic numerator
3(x+1) (x - 5)3 A1 for 2x in a quadratic numerator
Al for 15 in a quadratic numerator
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11(b) —x24+2x+15=0 M1 | For attempt to solve their
—x?+2x+15=0 to obtain x= ..
Must be a quadratic equation.

x =15 only Al
11(c) Either B1

Find the gradient either side of the
stationary point

If gradient changes from +ve to -ve: max B1 | Dep on previous B1

If gradient changes from -ve to +ve: min

Or Alternative 1 (B1) | Allow alternative valid methods
Take the second derivative and substitute Allow a general method as this is not
in the value of x obtained in (b) dependent on (a) or (b)

If second derivative is + ve, then a min (B1) | Dep on previous B1

If second derivative is — ve, then a max

Or Alternative 2 (B1) | Allow alternative valid methods
Consider a y-value to one side of the Allow a general method as this is not
stationary point dependent on (a) or (b)

If y value of stationary point is greater, (B1) | Dep on previous Bl

then a max.
If y value of stationary point is less, then a
min.
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Generic Marking Principles

These general marking principles must be applied by all examiners when marking candidate answers. They
should be applied alongside the specific content of the mark scheme or generic level descriptors for a question.
Each question paper and mark scheme will also comply with these marking principles.

GENERIC MARKING PRINCIPLE 1:
Marks must be awarded in line with:

e the specific content of the mark scheme or the generic level descriptors for the question
e the specific skills defined in the mark scheme or in the generic level descriptors for the question

e the standard of response required by a candidate as exemplified by the standardisation scripts.
GENERIC MARKING PRINCIPLE 2:

Marks awarded are always whole marks (not half marks, or other fractions).
GENERIC MARKING PRINCIPLE 3:

Marks must be awarded positively:

e  marks are awarded for correct/valid answers, as defined in the mark scheme. However, credit is given for
valid answers which go beyond the scope of the syllabus and mark scheme, referring to your Team
Leader as appropriate

marks are awarded when candidates clearly demonstrate what they know and can do

marks are not deducted for errors

marks are not deducted for omissions

answers should only be judged on the quality of spelling, punctuation and grammar when these features
are specifically assessed by the question as indicated by the mark scheme. The meaning, however,
should be unambiguous.

GENERIC MARKING PRINCIPLE 4:

Rules must be applied consistently, e.g. in situations where candidates have not followed instructions or in the
application of generic level descriptors.
GENERIC MARKING PRINCIPLE 5:

Marks should be awarded using the full range of marks defined in the mark scheme for the question
(however; the use of the full mark range may be limited according to the quality of the candidate responses
seen).

GENERIC MARKING PRINCIPLE 6:

Marks awarded are based solely on the requirements as defined in the mark scheme. Marks should not be
awarded with grade thresholds or grade descriptors in mind.
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Maths-Specific Marking Principles

1 | Unless a particular method has been specified in the question, full marks may be awarded for any correct
method. However, if a calculation is required then no marks will be awarded for a scale drawing.

2 | Unless specified in the question, answers may be given as fractions, decimals or in standard form. Ignore
superfluous zeros, provided that the degree of accuracy is not affected.

3 | Allow alternative conventions for notation if used consistently throughout the paper, e.g. commas being
used as decimal points.

4 | Unless otherwise indicated, marks once gained cannot subsequently be lost, e.g. wrong working
following a correct form of answer is ignored (isw).

5 | Where a candidate has misread a number in the question and used that value consistently throughout,
provided that number does not alter the difficulty or the method required, award all marks earned and
deduct just 1 mark for the misread.

6 | Recovery within working is allowed, e.g. a notation error in the working where the following line of
working makes the candidate’s intent clear.

MARK SCHEME NOTES

The following notes are intended to aid interpretation of mark schemes in general, but individual mark schemes
may include marks awarded for specific reasons outside the scope of these notes.

Types of mark

M

A

B

Method marks, awarded for a valid method applied to the problem.

Accuracy mark, awarded for a correct answer or intermediate step correctly obtained. For accuracy
marks to be given, the associated Method mark must be earned or implied.

Mark for a correct result or statement independent of Method marks.

When a part of a question has two or more ‘method’ steps, the M marks are in principle independent unless the

scheme specifically says otherwise; and similarly where there are several B marks allocated. The notation ‘dep

B

is used to indicate that a particular M or B mark is dependent on an earlier mark in the scheme.

Abbr

awrt
cao
dep
FT
isw
nfww
oe
rot
SC
soi

eviations

answers which round to
correct answer only
dependent

follow through after error
ignore subsequent working
not from wrong working
or equivalent

rounded or truncated
Special Case

seen or implied
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Question Answer Marks Guidance
1(a) ' 3 | B1 for a well-drawn cubic graph in the
correct orientation with both arms
extending beyond x-axis
2 .
B1 for x=-1, x=2 and x=§ either
on the graph or stated with a cubic
graph
B1 for y =20 either on the graph or
stated with a cubic graph
1(b) 2 B1 | Must be found from a cubic graph
-l<x<—
x>2 B1
2 s 2 | B1 for In(x—1
nge-)eL] (=
SR B1 for +——
x—1
1 1 M1 | Dep on at least one B mark, for correct
Ind4+—j=| In2+= use of limits
1 2 | Al for In2
In2-— 1
Al for —— oe
4
3(a) p(2): 8a—-36+20—-6=0 B1
p(3): 27a—-81+3bh—-6=066 B1
M1 | Dep on at least one of the previous B
marks, for attempt to solve their
equations and obtain a solution for
both a and b
a=6, b=-3 Al | For both
3(b) (x—2) ( 62> +3x + 3) 2 | M1 for attempt at quadratic factor
either by observation to obtain
6x* + px +3or by algebraic long
division to obtain at least 6x* +3x...
Al all correct
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3(c) Discriminant of q(x) = 32 _4x6x3 M1 | For calculation of discriminant and
—_63 confirmation that it is <0
which is <0
q( x) =0 has no real solutions hence Al | For a correct conclusion from correct
work.
p(x)=0 has only one real solution
4 (a+x)3 =a’ +3a’x +3ax’ [+x3] Bl
) 5 0, 2 | M1 allow one sign error or one
(1 - Ej =l-—x+—x arithmetic slip
a*=27, a=3 B1
a2 54 b M1 | For multiplying their terms, must have
Terminx: 3a —ga — sum of 2 relevant products = b
b=-18 Al
. M1 | For multiplying their terms, must have
2.2, 2(22\ YV 3 >
Termin x*: 3a (3a )+ a =c sum of 3 relevant products = ¢
c=—06 Al
5(a) f>-4 2 | M1for a valid method to find the least
value of x* +4x
Al forf>-4,y >—4orf(x) >4
5(b) g>1 BL | Allow y>1lor g(x)>1
SO (1+e) a1+ [=21] M
e* +6e™ —16=0 M1 | Dep for quadratic in terms of ¢** and
(e2x + 8)<e2x - 2) =0 attempt to solve to obtain e =k
e =2 M1 | Dep on both previous M marks, for
1 attempt to solve e** =k
x=—Ink
2
1 Al
x=In+/2 or In22
6(a)(i) 720 B1
6(a)(ii) 480 B1
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6(a)(iii) [Starts with 6 or 8]: 192 B1
[Starts with 9]: 72 B1
Total = 264 B1
Alternative (B1)
[Ends with 9]:48
[Ends with 1,3 or 5]:216 (B1)
Total =264 (B1)
6(b) 45n1  (n+1)(n+1)! Bl
(n—4)141 ((n+1)-5)!5!
(n+1)2 M2 | M1 for 15
45= Ml forn + 1
leadi t5 Q5
f;‘_m“i ;’ o, Ar—o MI for n* +2n—224=0 oe
a4V &Y 4 p M1 for (n—l4)(n+l6):O
n=14 only Al
7(a)(i) 110 (m) B1
7(a)(ii) . B2 | B1 for a line joining (0,5) and (10,5)
B1 for a line joining (10,—2) and
(40,-2)
7(b)( 1 M1 1
()0 v=(2t+4)2 (+c) For k(2t+4)2
9=4+c¢ M1 | Dep for attempt to find c using v=9
and ¢ =6 in their v
1 Al
(2t+4)2+5
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7(b)(ii 3 M1 3
®)a) s=(arsa)  (s51+a) For k(2+4)>
M1
% = % +30+d Dep for attempt to find d using s =%
and ¢t =6 in theirs
3 Al
%(2t+4)2 +5t-51
8(a) B+l 2443 M1 | For attempt to rationalise and simplify
X =———=X——-== leading to ' i
2 3 243 g showing all working
5+343
X =
1
x=5+33 Al
Either: M1 | For complete method, showing all
Using x=5+33 StTIPS- | .

). i arithmeti
y=(2—\/§)(52+30\/§)+5+3\/§—1 ow one slip in arithmetic
=14+8V3+4+33
Or:

Using x = 3+1
2-3
2
(V3+1) 311
y=(2-3) St
=y 2
_ 4423+ 3+1-2+43
2-43
(4V3+3) (2+43)
= X
2-3 (2+3)
_83+6+12+33
1
113 +18 2 | Al for 18
Al for 1143
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8(b) d_y oy (2 B \/5) 1 M1 | For attenzlpt at differentiation to obtain
dx form of L = fx +1
dx
0= 2x(2 _ \/g) +1 M1 | Dep on previous M for equating to
zero, rationalisation and attempt to
1 (2 +3 ) simplify
= X
2(2-43) (2+43)
leading to
1 (2 + \/g )
X=———>"
2 1
NEY Al
x==1-—
2
91 | (3y+2)(2x+1) Bl
9(a)(ii) (3c0s 9+ 2) ( 2sin@+ 1) =0 M1 | For relating to part (i) and a correct
) | attempt to obtain cos@=... or
cosf=——, sinf=—— sind =...
3 2
6=131.8°, 228.2° 3 | M1 for solving one of the equations to
o o obtain one correct solution
9=210"9 3% Al for any two correct solutions
Al for a further two correct solutions
with no extra solutions within the
range
9(b) 3 Bl
cos(2¢ + —j =— oe
2
_ 5t 7w 197m 23m 4 | M1 for solving to obtain one correct
9= 04’ 24’ 24 24 positive solution
M1 for solving to obtain one correct
negative solution
Al for any two correct solutions
Al for a further two correct solutions
with no extra solutions within the
range
10(a) . AOB 15 M1 | For a valid method
sin——=—
2 10
AOB =1.696 Al | Must see greater accuracy to justify
=1.70to 2 dp given answer
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10(b) M1 | For a complete and valid method to
AC? =102+252—(2X10x2500s(A§BB find AC
AC =awrt 19.9 Al
Major arc AB = awrt 45.9 or awrt 45.8 B1
Perimeter = awrt 85.5 or awrt 85.6 Al

10(c) Area of major sector AOB = M1
%xlo2 (2n— AOB)
awrt 229 Al

. 1 B1 | Allow working with 2 separate

Area of kite OACB = 5><15><25 triangles
Area of their major sector plus area of M1
their kite
Total area = awrt 417 Al
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Generic Marking Principles

These general marking principles must be applied by all examiners when marking candidate answers. They
should be applied alongside the specific content of the mark scheme or generic level descriptors for a question.
Each question paper and mark scheme will also comply with these marking principles.

GENERIC MARKING PRINCIPLE 1:
Marks must be awarded in line with:
e the specific content of the mark scheme or the generic level descriptors for the question

e the specific skills defined in the mark scheme or in the generic level descriptors for the question
e the standard of response required by a candidate as exemplified by the standardisation scripts.

GENERIC MARKING PRINCIPLE 2:

Marks awarded are always whole marks (not half marks, or other fractions).

GENERIC MARKING PRINCIPLE 3:
Marks must be awarded positively:

e  marks are awarded for correct/valid answers, as defined in the mark scheme. However, credit is given for
valid answers which go beyond the scope of the syllabus and mark scheme, referring to your Team
Leader as appropriate

marks are awarded when candidates clearly demonstrate what they know and can do

marks are not deducted for errors

marks are not deducted for omissions

answers should only be judged on the quality of spelling, punctuation and grammar when these features
are specifically assessed by the question as indicated by the mark scheme. The meaning, however,
should be unambiguous.

GENERIC MARKING PRINCIPLE 4:

Rules must be applied consistently, e.g. in situations where candidates have not followed instructions or in the
application of generic level descriptors.

GENERIC MARKING PRINCIPLE 5:

Marks should be awarded using the full range of marks defined in the mark scheme for the question
(however; the use of the full mark range may be limited according to the quality of the candidate responses
seen).

GENERIC MARKING PRINCIPLE 6:

Marks awarded are based solely on the requirements as defined in the mark scheme. Marks should not be
awarded with grade thresholds or grade descriptors in mind.
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Maths-Specific Marking Principles

1 | Unless a particular method has been specified in the question, full marks may be awarded for any correct
method. However, if a calculation is required then no marks will be awarded for a scale drawing.

2 | Unless specified in the question, answers may be given as fractions, decimals or in standard form. Ignore
superfluous zeros, provided that the degree of accuracy is not affected.

3 | Allow alternative conventions for notation if used consistently throughout the paper, e.g. commas being
used as decimal points.

4 | Unless otherwise indicated, marks once gained cannot subsequently be lost, e.g. wrong working
following a correct form of answer is ignored (isw).

5 | Where a candidate has misread a number in the question and used that value consistently throughout,
provided that number does not alter the difficulty or the method required, award all marks earned and
deduct just 1 mark for the misread.

6 | Recovery within working is allowed, e.g. a notation error in the working where the following line of
working makes the candidate’s intent clear.

MARK SCHEME NOTES

The following notes are intended to aid interpretation of mark schemes in general, but individual mark schemes
may include marks awarded for specific reasons outside the scope of these notes.

Types of mark

M

A

B

Method marks, awarded for a valid method applied to the problem.

Accuracy mark, awarded for a correct answer or intermediate step correctly obtained. For accuracy
marks to be given, the associated Method mark must be earned or implied.

Mark for a correct result or statement independent of Method marks.

When a part of a question has two or more ‘method’ steps, the M marks are in principle independent unless the
scheme specifically says otherwise; and similarly where there are several B marks allocated. The notation ‘dep’
is used to indicate that a particular M or B mark is dependent on an earlier mark in the scheme.

Abbr

awrt
cao
dep
FT
1SW
nfww
oe
rot
SC
soi

eviations

answers which round to
correct answer only
dependent

follow through after error
ignore subsequent working
not from wrong working
or equivalent

rounded or truncated
Special Case

seen or implied
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PUBLISHED
Question Answer Marks Guidance
1 o s 2 3| Blfora=0
pqr’ Bl for b=-5
2
B1 for c=——
3
2(a) 2 | B1 for symmetrical V shape in the
correct quadrant, touching the x-axis.
Must have straight lines.
4 .
B1 for x=§ and y =4 only, either seen
or stated on a modulus graph.
2(b) 11 3 | B1 for —1 from a correct method.
x<-1, x=— or 3.67 or better 11
3 B1 for 3 or 3.67 or better, from a
correct method.
3(a) AC=c—a B1 | May be implied
— 3— 22— M1 | Maybe implied, for correct use of ratio
OP=a+—-AC or ¢c——AC o 3 .
5 5 OP =a+=(their AC)
5
2 S
or c——(theirAC)
5
— 2 3 Al | Allow unsimplified
P=—a+—c
5 5
3(b — B1
®) P = zb oe
5
2.2 3 B1 | Dep on previous B mark for equating
gb - ga + gc vectors and rearrangement to obtain AG
2b=2a+3c
Alternative (B1) | Need a clear indication of the method
2 3 3 used, in the form of a correct
b= ga + 3 ¢+ gb unsimplified statement.
2b=2a+3c (B1) | Dep for simplification to obtain AG
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PUBLISHED
Question Answer Marks Guidance
4 d 1 2 M1 2

[ay :j E(Sx +2)3 (+c) For k; (3x+2)3 where k, a constant.

4=2+c M1 , dy
Dep for use of 4 and x =2 in their o
to obtain ¢

dy 1 2 Al | May be implied by subsequent
P E(3x+2)3 +2 integration or by ¢ =2
1 3 M1 3 .
y:E(3x+2)3 (+2x+d) For k, (3x+2)3 where k, is a constant.
1 M1 | Dep on previous M1 for use of x=2
6‘2_5(32)4_44_0’ and y=6.2 in theiry
1 3 Al | Must be an equation
y=—(3x+2)3 +2x-1
10
5(a =16 2 5
(@) P B1 for log, Tp =log, 20 oc
B1 for 16, nfww
5(b) ( 3 (3x ) _ 1)(3): i 3) -0 M1 | For recognition of a correct quadratic in

3" and attempt to factorise or use
quadratic formula

3 = 1 2 | M1 dep for a correct attempt to solve

"3 3 =k, k>0

x=-1 Al for one solution only, must be from a

correct solution.
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PUBLISHED
Question Answer Marks Guidance
5(c) 1 B1 | May be implied
log, 2=
log, y
or lo =
g, log, 2
log, 2 1
or log,2 =% and log, v = 08)
Y log, 2
4 (logv 2)2 4 ( log, 2) 120 M1 | For obtaiping a 3 term quadratic
i equation in either log 2 or log, yand
1 . .
(210gy 2- 1)2 =0, log, 2 :5 solving to obtain log, 2=k or
log, y =k, may be implied
or (log, y)z ~4(log, y)+4=0 or equivalent using an alternative base.
(Iogzy—Z)2 =0, log,y=2
or (log, y)* ~4(log, 2)(log, 4)log, ¥
+4(log, 2)’ =0
(log, y—2log, 2)2 =0
log, y=2log, 2
y=4 Al | nfww
6(a) dy M1 | Either
de 2 (3 + \/g) =85 For differentiation must have one correct
term.
85
or x=——- "2 '
2(3+\/§) or for use of 'b” —4ac=0', so X=-—
at the stationary point.
_ M1 d :
L= 45 y (3 \/g) oe leading to Dep for equating their ayto zero with
3445 (3 B \/g) attempt to solve and rationalisation using
12 \/g ~20 a two term factor, or rationalisation of
——— o0e, this is the minimum
4 X =——using a two term factor with
acceptable working for this method. 2a
sufficient detail to imply no use of a
calculator. Allow multiple equivalents.
Allow one numerical slip or sign error.
x=-54+3/5 2 | Al for -5
Al for 3y/5
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PUBLISHED
Question Answer Marks Guidance
6(b) _ 2 M1 | For substitution of their x and
Y= (3 + \/g) (3\/5 B 5) simplification with sufficient detail to
85 ( 35— 5) 160 imply no use of a'calcul‘ator. ' .
Allow one numerical slip or sign error in
2
= (3 + \/g)(45 +25- 30\/5) the expansion of (3 + \/g)(3\/§ - 5) or
—120+404/5 + 60 one sign error in the other terms.
=210+70+/5 —904/5 - 150
~120+40+/5 +60
=204/5 2 | A1l for all non surd terms = 0
Al for 2045
7(a)(i) 20160 B1
7(a)(i) | 7200 2 | Bl for °P, or 6x5x4x3(=360) for
‘inner’ characters
or’P, or 4x5(=20) for ‘outer’
characters
Must be part of a product
7(a)(iii) 360 2 | B1 for * P, or 3! or 6 for arrangements
of symbols
or ° P, or 5x4x3 (= 60) for the digits
Must be part of a product
7(b) n! 6(n 4 1)1 B1 | May be implied by simplification e.g.
(n=3)15! ((n—1)—4)14! n_gln-1)!
5! 4!
n(n—1)(n-2)(n-3)(n—4)
or =
_6(n—=1)(n-2)(n-3)(n—4)
B 41
Simplification of either the numerical M1
factorials or the algebraic factorials
n=30 Al
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Question Answer Marks Guidance
8(a) lgy=>blgx+lg4 B1 | May be implied by subsequent work
437=536b+1g4 M1 | For at least one correct equation
0.57=0.61b+1g 4
b=0.8 Al
lgd=k (0.082) M1 | Dep for substitution to obtain lg 4=k
A=10F and hence 4
A=121 Al
Alternative 1 (B1)
lgy=>blgx+lg4 May be implied by subsequent work
4.37-0.57 M1
Gradient= ——— (MD
5.36-0.61
b=0.8 (A1)
lgd=k (0.082) (M1) | Dep for substitution into a correct
A=10t equation to obtain 1g 4 =k and hence 4
A=1.21 (A1)
Alternative 2 (B1)
104.37 — A % 10536[)
or 100.57 = Ax1 00.6lb
3.8=4.75b (M1) | For eliminating 4 correctly
Must have B1.
b=0.8 (A1)
A =10*37(536x(theirb)) S, (M1) | For a correct attempt to find A. Must
have B1
A=121 (A1)
8(b) y= 1'21(3)08 or Igy=0.81g3+0.082 B1 | FT for substitution into their equation
y=awrt2.9 B1
8(c) 3=1.21x" or Ig3=0.81gx +0.082 B1 | FT for substitution into their equation
x=awrt 3.1 B1
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Question Answer Marks Guidance
9(a) d=12 B1
n M1 | For use of sum formula to obtain a three
5(_8 + (” - 1) 12) > 2000 term quadratic inequality or equation
3n* —51-1000 >0
5+/25+12000 M1 | Dep for attempt at critical value(s) using
n= 6 their quadratic, may be using a
=191 calculator, so may be implied by a
' correct answer of 20.
n=20 Al
9(b)() r=3 2 | M1 For ar®=27 and ar® =243 with
an attempt to eliminate a to obtain .
Allow other valid methods.
9(b)(ii 26 2 1
(b)) 3 B1 for a=—or 37
27
nfww
9(c) Common ratio or » =siné B1 W | 1
May be implied by e.g. — or
1-sind
1-sin" @
1-siné
—1<sin@<1 or [sing|<1 or B1 | Dep on previous Bl
—1<r<1 or|r<1
with no incorrect statements seen.
10(a) 1 . 1 (=0) B1 | For dealing correctly with cosec’er and
sin@  cosa sec’ & to obtain an expression in sin
and cosa only
tano =—1 B1 | For an equation in tan ¢, may be
or sina=-cos« implied by a correct solution.
o 2 | B1 for one correct solution
o= _Z or—0.785 B1 for a second correct solution and no
I extra solutions in the range.
o=— or2.36
4
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Question Answer Marks Guidance
10(b)(1) cos2@+1—2sin@+sin’ @ M1 | For dealing with the fractions correctly
cos@(1—sin8) and expansion of (1-sin 6’)2
1+1-2sin@ M1 | Dep for use of identity, may be implied
——— or better .
cos@(1—sin0b) 2(1-sino)
cosé(1—sin8)
2(1-sin®) M1 | Dep on previous M mark for
cosO(1—sin6) simplification
A1l | Need to see this detail for Al
cos@ =2sect Need to have had @ in every
trigonometric ratio.
Alternative 1 (M1)
cos@ 1+sinf) 1-siné
X +
l-sin@ 1+sind cosd
cos@(1+sind) 4 1—sin® (M1) | Dep for use of identity
cos” 6 cos@
l+sind 1-—siné (M1) | Dep on previous M mark for
cosf cosf simplification
B (A1) | Need to see this detail for Al
cosf 2secd Need to have had & in every
trigonometric ratio.
Alternative 2 (M1)
(1 —sin? 9) +(1-sin 6)2 For dealing with the fractions and using
291 win
cosd(1—sind) cos"@=1-sin" 6.
(1-sin&)(1+sind)+(1—sin 6’)2 (M1) | Dep for factorising 1—sin’ &
cos@(1-sinf)
1+sin@+1-sind (M1) | Dep for simplification
cos@
(A1) | Need to see this detail for Al
cos 8 =2secd Need to have had @ in every
trigonometric ratio.
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10(b)(ii B1
(b)(ii) cos3¢ =l
2
¢ =20°,100°,140° 3 | M1 for one correct solution of their
cos 3¢ = k using a correct order of
operations
Al for 2 correct solutions
A1 for a third correct solution with no
extra solutions in the range
11 2x ) 3 2x
2x-3 —2In(x"+2 B1 for
dy = ( ) x*+2 ( ) xt+2
dx (2 X — 3)2 M1 for differentiation of a quotient
dy 4 M1
When x=2, —y:——21n6, -2.92 For —
i dv 6 their d—y
Gradient of normal = 0.3428 dx
When x=2, y=In6 or1.79(176) B1
Equation of normal: M1 | Dep for equation of normal using
1 1 .
y—-In6=———(x-2) ———  — and their y with x=2.
their their
dx
or lIn6=- .1 dyx(2)+c
their —
dx
When x=0, y=awrt1.11 A1l | Must be evaluated.
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Generic Marking Principles

These general marking principles must be applied by all examiners when marking candidate answers. They
should be applied alongside the specific content of the mark scheme or generic level descriptors for a question.
Each question paper and mark scheme will also comply with these marking principles.

GENERIC MARKING PRINCIPLE 1:
Marks must be awarded in line with:
e the specific content of the mark scheme or the generic level descriptors for the question

e the specific skills defined in the mark scheme or in the generic level descriptors for the question
e the standard of response required by a candidate as exemplified by the standardisation scripts.

GENERIC MARKING PRINCIPLE 2:

Marks awarded are always whole marks (not half marks, or other fractions).

GENERIC MARKING PRINCIPLE 3:
Marks must be awarded positively:

e  marks are awarded for correct/valid answers, as defined in the mark scheme. However, credit is given for
valid answers which go beyond the scope of the syllabus and mark scheme, referring to your Team
Leader as appropriate

marks are awarded when candidates clearly demonstrate what they know and can do

marks are not deducted for errors

marks are not deducted for omissions

answers should only be judged on the quality of spelling, punctuation and grammar when these features
are specifically assessed by the question as indicated by the mark scheme. The meaning, however,
should be unambiguous.

GENERIC MARKING PRINCIPLE 4:

Rules must be applied consistently, e.g. in situations where candidates have not followed instructions or in the
application of generic level descriptors.

GENERIC MARKING PRINCIPLE 5:

Marks should be awarded using the full range of marks defined in the mark scheme for the question
(however; the use of the full mark range may be limited according to the quality of the candidate responses
seen).

GENERIC MARKING PRINCIPLE 6:

Marks awarded are based solely on the requirements as defined in the mark scheme. Marks should not be
awarded with grade thresholds or grade descriptors in mind.
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Maths-Specific Marking Principles

1 | Unless a particular method has been specified in the question, full marks may be awarded for any correct
method. However, if a calculation is required then no marks will be awarded for a scale drawing.

2 | Unless specified in the question, answers may be given as fractions, decimals or in standard form. Ignore
superfluous zeros, provided that the degree of accuracy is not affected.

3 | Allow alternative conventions for notation if used consistently throughout the paper, e.g. commas being
used as decimal points.

4 | Unless otherwise indicated, marks once gained cannot subsequently be lost, e.g. wrong working
following a correct form of answer is ignored (isw).

5 | Where a candidate has misread a number in the question and used that value consistently throughout,
provided that number does not alter the difficulty or the method required, award all marks earned and
deduct just 1 mark for the misread.

6 | Recovery within working is allowed, e.g. a notation error in the working where the following line of
working makes the candidate’s intent clear.

MARK SCHEME NOTES

The following notes are intended to aid interpretation of mark schemes in general, but individual mark schemes
may include marks awarded for specific reasons outside the scope of these notes.

Types of mark

M Method marks, awarded for a valid method applied to the problem.

A Accuracy mark, awarded for a correct answer or intermediate step correctly obtained. For accuracy
marks to be given, the associated Method mark must be earned or implied.

B Mark for a correct result or statement independent of Method marks.

When a part of a question has two or more ‘method’ steps, the M marks are in principle independent unless the

scheme specifically says otherwise; and similarly where there are several B marks allocated. The notation ‘dep

9

is used to indicate that a particular M or B mark is dependent on an earlier mark in the scheme.

Abbr

awrt
cao
dep
FT
1SW
nfww
oe
rot
SC
soi

eviations

answers which round to
correct answer only
dependent

follow through after error
ignore subsequent working
not from wrong working
or equivalent

rounded or truncated
Special Case

seen or implied
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Question Answer Marks Guidance
1 ( 4 k)2 —4 k(3 k+ 1) M1 | For use of the discriminant to obtain a two
term quadratic expression.
4k -4k =0 M1 | Dep to find critical values, allow if only
one is found
k=0, k=1 A1l | For both critical values
k<0 k>1 Al
2(a) 2 (3e3x ) +2xe3* 3 | M1 for differentiation of a product
Al for x*(3¢™)
A1 for +2xe*
2(b)() 2 2 2
2x(3x7 +4) 3 M1 for kx(3x* +4) 3
2(b)(ii) M1 1
3x +4) } For k(3x +4)
T M1 | Dep for correct substitution of limits into
(163 J - 5(43 J their integral
0.466 Al
3 (cot2 0+ 1) +2cot?@=2cotO+9 B1 | For use of correct identity
(3cotf+4)(cotd—2)=0 M1 | For attempt to solve their quadratic in
4 cot@ to obtain cot@ =k
cot@d=——, cotd=2
3
3 1 M1 | For dealing with cot@ = k correctly to get
tand=——, tanf=— 1
4 2 tan @ =—
k
6 =-0.644 Al
6=0.464 Al
4(a) 64— 48x% +15x* 3 | B for 64
B1 for —48x’
B1 for 15x*
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4(b B1
® [55.t
X x
(their64x9) + (their —48x—6) + (theirl5) M1 | For considering terms independent of x,
must have 3 terms
879 Al
5 e’ =mxt+c B1 | May be implied by later work
10=4.74m+c M1 | For at least one correct equation
5=224m+c
5=2.5m M1 | Dep for attempt to solve for m
m=2, ¢=0.52 Al | For both
y=In(2x* +0.52) Al
Alternative (B1)
e =mxt+c May be implied by later work
— M1
Gradient = m =  B-5 (M1
4.74-2.24
10 =4.74(their m)+c or (M1)
5=2.24(their m)+c
m=2, ¢=0.52 (A1) | For both
y=In(2x" +0.52) (A1)
6(a) B1
3
6(b 2
®) n_3a+4a B2 FT for (theirgx a}+4a
or B1 FT for their%xa
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6(c B1
© —(2a)2 sin— FT their %
B1
la2 r FT their r
2 3 3
2 B1
3q2 -4 FT their g
7(a)(1) 8C4 M1 | For realisation that there are 4 places left
and 8 people available to fill them
70 Al
7(a)(ii) | 1 teacher on committee: 5 ways B1
12C8 _5 M1
490 Al
Alternative 2)
2 teachers: 70 B1 for 2 correct cases
3 teachers: 210
4 teachers: 175
5 teachers: 35
490 (B1)
7(b) n o (n-1)! Bl
(n=5)!" (n—1-4)
n 6 M1 | For simplification of
(n—5)!_(n—5)! either n! and (n—1)!
or ‘cancelling out” of the terms of (n—5)!
n==6 Al | nfww
8(a) b=2 B1
At (0,3): 3=a+c B1
M1
At (S—E,OJ: O:acoss—n+c For use of their b and (S—R,Oj
6 3 6
0=24c¢
2
a=6 Al | For both
c=-3
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8(b B1
®) (E, 0) Allow for x ==
6 6
8 2
© (E,—9J B1 for —
2 2
B1 for -9
9(a) y=x =2x" —4x+8 Bl
dy 2 M1 | For attempt to differentiate, allow one slip
—=3x"—-4x-4 d
dx and for equating their ay to zero and
(3x+2)(x—2)=0 attempt to solve to obtain x = k
(-2.20) A1
3727
(2’()) Al
9(b) 4 | B1 for curve with maximum in the second
quadrant
B1 for y =8 either on the curve or stated
B1 for x =12 either on the curve or stated
B1 for a cusp atx =-2 and a min atx =2
9 2
© | gcr<20 FT on their 220
27 27
B1 for either 0 <k ork < 236
27
10 S B1
@ CD= éa
4
_ B1
OD=c+—a
B1
OE=h|c+—a
- 3 3 B1
DE=h|c+—a|—|c+—a| oe cao
4 4
10(b — B1
®) DE = 1 a+ ke
4
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10(c) 34 3 1 M1 | For equating their answer to (a) to their
c(h-1)+a 7"'1 =Za+kc answer to (b)
3 3 1 M1 | For attempt to equate like vectors once.
c(h—1)+a| —+=|=—a+ke
4 4
h—-1=k
Al
h=2
3
Al
k=1
3
11(a) x+2y=10 M1 | For attempt to solve simultaneously
x+y=2
(-6, 8) Al
x+2y=10 M1 | For attempt to solve simultaneously
x+y=-2
(-14,12) Al
Alternative (M1)
) (10— x)z ~ For attempt to eliminatz: one of the
x4 x(10-x) + =4 variables using (x+y)” =4
or (10-2y)’ +2y(10-2y)+y* =4
x> +20x+84=0 or y> =20y +96=0 (M1) | Dep for attempt to obtain a 3 term
quadratic equation = 0 and solve to obtain
at least one solution, allow 1 arithmetic
error
(-14,12) (A1)
(=6, 8) (A1)
Mid-point of AB: (_10’ 1()) M1 | For attempt to obtain the mid-point using
their coordinates for 4 and B.
Gradient of line perpendicular to AB =2 M1 | For attempt to obtain the perpendicular
gradient using their coordinates for 4 and
B.
y —their 10 = their 2(x—their(—10)) Ml
20-10= 2(_5 + 10) oe Al | For verification
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11(b) (10’ 5()) 2 | FT on their midpoint
B1 for each coordinate
(=20, -10) 2 | FT on their midpoint
B1 for each coordinate
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Generic Marking Principles

These general marking principles must be applied by all examiners when marking candidate answers. They
should be applied alongside the specific content of the mark scheme or generic level descriptors for a question.
Each question paper and mark scheme will also comply with these marking principles.

GENERIC MARKING PRINCIPLE 1:
Marks must be awarded in line with:
e the specific content of the mark scheme or the generic level descriptors for the question

e the specific skills defined in the mark scheme or in the generic level descriptors for the question
e the standard of response required by a candidate as exemplified by the standardisation scripts.

GENERIC MARKING PRINCIPLE 2:

Marks awarded are always whole marks (not half marks, or other fractions).

GENERIC MARKING PRINCIPLE 3:
Marks must be awarded positively:

e  marks are awarded for correct/valid answers, as defined in the mark scheme. However, credit is given for
valid answers which go beyond the scope of the syllabus and mark scheme, referring to your Team
Leader as appropriate

marks are awarded when candidates clearly demonstrate what they know and can do

marks are not deducted for errors

marks are not deducted for omissions

answers should only be judged on the quality of spelling, punctuation and grammar when these features
are specifically assessed by the question as indicated by the mark scheme. The meaning, however,
should be unambiguous.

GENERIC MARKING PRINCIPLE 4:

Rules must be applied consistently, e.g. in situations where candidates have not followed instructions or in the
application of generic level descriptors.

GENERIC MARKING PRINCIPLE 5:

Marks should be awarded using the full range of marks defined in the mark scheme for the question
(however; the use of the full mark range may be limited according to the quality of the candidate responses
seen).

GENERIC MARKING PRINCIPLE 6:

Marks awarded are based solely on the requirements as defined in the mark scheme. Marks should not be
awarded with grade thresholds or grade descriptors in mind.
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Maths-Specific Marking Principles

1 | Unless a particular method has been specified in the question, full marks may be awarded for any correct
method. However, if a calculation is required then no marks will be awarded for a scale drawing.

2 | Unless specified in the question, answers may be given as fractions, decimals or in standard form. Ignore
superfluous zeros, provided that the degree of accuracy is not affected.

3 | Allow alternative conventions for notation if used consistently throughout the paper, e.g. commas being
used as decimal points.

4 | Unless otherwise indicated, marks once gained cannot subsequently be lost, e.g. wrong working
following a correct form of answer is ignored (isw).

5 | Where a candidate has misread a number in the question and used that value consistently throughout,
provided that number does not alter the difficulty or the method required, award all marks earned and
deduct just 1 mark for the misread.

6 | Recovery within working is allowed, e.g. a notation error in the working where the following line of
working makes the candidate’s intent clear.

MARK SCHEME NOTES

The following notes are intended to aid interpretation of mark schemes in general, but individual mark schemes
may include marks awarded for specific reasons outside the scope of these notes.

Types of mark

M

A

B

Method marks, awarded for a valid method applied to the problem.

Accuracy mark, awarded for a correct answer or intermediate step correctly obtained. For accuracy
marks to be given, the associated Method mark must be earned or implied.

Mark for a correct result or statement independent of Method marks.

When a part of a question has two or more ‘method’ steps, the M marks are in principle independent unless the
scheme specifically says otherwise; and similarly where there are several B marks allocated. The notation ‘dep’
is used to indicate that a particular M or B mark is dependent on an earlier mark in the scheme.

Abbreviations

awrt answers which round to
cao correct answer only

dep dependent

FT follow through after error
isw ignore subsequent working
nfww  not from wrong working
oe or equivalent

rot rounded or truncated

SC Special Case

soi seen or implied
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1 (3ln5x—1)(ln5x+1)=0 M1 | For recognition of a quadratic in In5x
| and attempt to solve to obtain
1n5x:§, In5Sx=-1 InS5x=k
1L g/g s 3 | Dep M1 for dealing with their
x—§e3, 5 e’ oe In5x = k correctly once
!
Al for x=le3 oe isw
1 e ~1-In5 S
X=—, —, ¢ oe 1
S 5 Al for x=— oe isw
Se
2 a=3 B1
B1
b=1
2
Cc= 4 Bl
3(a) : . 3 B1
Gradient of line perp to AB = =~
Mid-point of AB (-1, 10) soi Bl
3 . M1 | For attempt at straight line using their
y-10= _Z(x +1) soi perp gradient and their mid-point
Al | All =4
a-10=—>(7+1) e A
4
a=4
3(b) (_9, 16) 2 | Bl for x=-9
B1 FT on their a, dep on M1 from (a)
for y=16 or 20—their a
B1 for 9,16
4(a) 2y 3 2
2 x+§ _® B1 for b= x+§ or (x+1.25)2
4 8 4
4
B1 forc= —?9 or —6.125
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B1 for —%as part of a set of

4(b) ( 5 49} o 2

. 5
coordinates or x = _Z ,
FT on — their b

4
B1 for —?9 as part of a set of

. 49
coordinates or y = Y FT on their ¢

Need to be using their answer to (a)
and not using differentiation as
‘Hence’.

B1 for —é,—ﬂ
4 8

4(c) 3 | B1 for correct shape, with maximum in
the second quadrant and cusps on the
x-axes and reasonable curvature for
x<-=3 and x>0.5.

B1 for (-3, 0) and (0.5, 0) either
seen on the graph or stated, must have
attempted a correct shape

B1 for (0, 3)either seen on the graph

or stated, must have attempted a
correct shape

4(d) 49 B1 | FT on their |c| from (a)

Allow % from other methods

t or + t oe
3 0 3

5(b) (12} (—sj [12—5tj B1
+ t or
6 8 6+ 8¢
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5(c) S [IZJ (—5) [—4} M1 | For their(b)—their(a) , Or
PO = + t— t
6 8 3 their(a)—their (b)
Allow unsimplified.
Both vectors must be in terms of ¢
12—t B1
soi
6+ 5t
2 1
(PQ) _ (12 —t)2 + (6 + 5t)2 Al Al;()_\’\;;T for use of modulus with
. ( ) and simplification to obtain
(P0) ‘=26t2+36t+180 —6-5t
the given result.
5(d) Attempt to solve or consider the M1 | Must be using the equation from part
discriminant of 26¢ +36¢ +180 =0 (c) as “Hence’.
Conclusion from either A1l | Must have stated somewhere that
2 = 9
36" —4(26)(180) <0 or >0 ‘(PQ) =0 oe has been considered not
. L\
Just (PQ) .

6(a)(1) a M1 | For use of first term and sum to
a=10, 6= 1—r infinity to obtain an equation in » only
10=6-6r

2 Al
r=—=
3

6(a)(i1) (1 —(their ,,)7) M1 | For sum formula with |their r|<1.

S, =10——F——
1— their r
S, =6.35 Al

6(b)(1) log, 3 B1

6(b)(ii) 5 - % (2108x 34(n—1)log, 3) M1 | For use of sum formula with their (i)
n (n + 1)10gx 3, n log. 3,,“’ n+1 log. 3 Al | Allow other similar equivalents
2 2 2

6(b)(iii) n M1 | For a correct attempt to solve
E(n +1)=3081 their (ii) =3081log 3 to obtain an
answer for n. Must be a 3 term
quadratic in n only.
n="78 Al
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6(b)(iv) 78 M1 | For using their 78 in a sum equation or
1027 :?(79)10gx 3 or 3081 1ng 3 llSil’lg 3081 to obtain x

x=27 Al
7(a) 2 2 2 M1 | For attempt to find AE.

AE _(\/ﬁ_l) +(\/ﬁ+1) Must see at least 3 terms in an

—184+2/17 +18=217 expansion that is not the difference of
two squares to be convinced a
calculator is not being used.

AE =6 Al

Perimeter = 4+/17 + 8 + their AE B1 | FT on their AE

=417 +14

7(b) 1 M1 | For attempt at a trapezium or triangle
Area = 5(3\/ﬁ+7)(\/ﬁ+1) oe and rectangle.

Must see at least 3 terms in an

(5 1+3J17 + 7417 + 7) oe expansion that is not the difference of
two squares to be convinced a
calculator is not being used.

Allow one arithmetic slip.

_1
2

Area =29+517 Al
7(c) N7+1 J17+1 M1 | For attempt at rationalisation.
tan AED = X
17 -1 17 +1
+4/1 Al 18+24/1
) 52/77 Must come from 18+217 6\/77 to be
convinced a calculator is not being
used.
7(d) sec? AED =tan® AED +1 M1 | For use of their (¢) in the correct
2 identity and attempt to simplify to
_ (9 + \/ﬁ) +1 obtain a single fraction.
T 64 Must see at least 3 terms in an
81+17+18V17 + 64 expansion that is not the difference of
oe two squares to be convinced a
64 , calculator is not being used.
(9+17)
if —a and 1 are considered Allow one arithmetic slip
separately.
81+917 o Al | cao
32
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8(a)(1) . smx B1
sin x +cosx
cosXx
sin® x +cos” x Bl
cosx
B1 | Poor notation is BO
=secx
cosx
8(a)(ii) 6 4 M1 | For use of (i) and dealing with sec to
e = 61
obtain cos—=—
6 1 2 4
cos—=—
4
0 3 | Dep M1 for a correct attempt to solve
b 1.3181, 4.9651 to obtain at least one solution for &
0=2.64 or 0.8397 A1 for one correct solution
0=993 or 3.161 A1l for a second correct solution and
no extra solutions
8(b) oy 1 3 | M1 for dealing with cot and a correct
tan(y +38 ) y E attempt to obtain at least one correct
—172° solution, allow for —8°
Y= A1 for one correct solution
y=352° Al for a second correct solution and
no extra solutions
9(a) (2x- 1)( e x— 1) M1 | For attempt at factorisatiqn by
observation or by algebraic long
division
(2)6—1)()62 —x—l) Al | cao
9(b B1
®) AtA x= l
2
2 ox=1=0 M1 | For a valid attempt to solve their
quadratic equation, allow for decimal
solutions
1+5 . Al
x= soi
2
Al
B =T
2
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9(c) 1 B1
J.— dx=Inx
x
15 B1 1+5) 1
[lnx]l2 :ln(1+\/§) Allow In \/> —In—
5 2 2
2 M1 2 3x?
I_zxz +3x+1J dx:_zx3 +3L+x M1 for attempt at —§x3 +%+x ,
3 2
must have 2 correct terms.
r ) % M1 | Dep for correct application of the
3, 92X 1
_Ex + T + } limits 0 and > and attempt to evaluate
L 0
be implied by 0.792 19
21 31 | —may be implied by 0. or Vi
=| —=X—|+]| =X— [+—
3 8 2 4) 2 o0e
19 Al
24
19 Al | isw
In(1++/5)+—
(+3)+ 5
10(a) 1 3 3 1
(x—1)(6x)(2%% +10)2 - (2x* +10)> B1 for %X4x><(2x2 +10)? oe
(x— 1)2 M1 for correct attempt at
differentiation of a quotient
A1 for all the other terms correct
s 1 2 | A2 for all 3 terms correct in the
(2x + 10)2 5 quadratic
(x— 1)2 (4x —6x— 10) A1 for 2 terms correct and 1 incorrect
term in the quadratic
A0 for 1 term correct or no terms
correct in the quadratic
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10(b) 45> —6x—-10=0 M1 | For attempt to solve their quadratic = 0
(2 Yo 5) ( a1 ) -0 and obtz.iin at 1easj[ one so.lution or state
that their quadratic equation has no
real roots.
5 Al
xX=—
Rejecting x =—1 correctly Al | May be implied by the statement
x>1.
1 B1
Discounting (2x2 + 10)2 =0
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Generic Marking Principles

These general marking principles must be applied by all examiners when marking candidate answers. They
should be applied alongside the specific content of the mark scheme or generic level descriptors for a question.
Each question paper and mark scheme will also comply with these marking principles.

GENERIC MARKING PRINCIPLE 1:
Marks must be awarded in line with:
e the specific content of the mark scheme or the generic level descriptors for the question

e the specific skills defined in the mark scheme or in the generic level descriptors for the question
e the standard of response required by a candidate as exemplified by the standardisation scripts.

GENERIC MARKING PRINCIPLE 2:

Marks awarded are always whole marks (not half marks, or other fractions).

GENERIC MARKING PRINCIPLE 3:
Marks must be awarded positively:

e  marks are awarded for correct/valid answers, as defined in the mark scheme. However, credit is given for
valid answers which go beyond the scope of the syllabus and mark scheme, referring to your Team
Leader as appropriate

marks are awarded when candidates clearly demonstrate what they know and can do

marks are not deducted for errors

marks are not deducted for omissions

answers should only be judged on the quality of spelling, punctuation and grammar when these features
are specifically assessed by the question as indicated by the mark scheme. The meaning, however,
should be unambiguous.

GENERIC MARKING PRINCIPLE 4:

Rules must be applied consistently, e.g. in situations where candidates have not followed instructions or in the
application of generic level descriptors.

GENERIC MARKING PRINCIPLE 5:

Marks should be awarded using the full range of marks defined in the mark scheme for the question
(however; the use of the full mark range may be limited according to the quality of the candidate responses
seen).

GENERIC MARKING PRINCIPLE 6:

Marks awarded are based solely on the requirements as defined in the mark scheme. Marks should not be
awarded with grade thresholds or grade descriptors in mind.
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Maths-Specific Marking Principles

1 Unless a particular method has been specified in the question, full marks may be awarded for any
correct method. However, if a calculation is required then no marks will be awarded for a scale
drawing.

2 Unless specified in the question, answers may be given as fractions, decimals or in standard form.
Ignore superfluous zeros, provided that the degree of accuracy is not affected.

3 Allow alternative conventions for notation if used consistently throughout the paper, e.g. commas
being used as decimal points.

4 Unless otherwise indicated, marks once gained cannot subsequently be lost, e.g. wrong working
following a correct form of answer is ignored (isw).

5 Where a candidate has misread a number in the question and used that value consistently throughout,
provided that number does not alter the difficulty or the method required, award all marks earned and
deduct just 1 mark for the misread.

6 Recovery within working is allowed, e.g. a notation error in the working where the following line of

working makes the candidate’s intent clear.

MARK SCHEME NOTES

The following notes are intended to aid interpretation of mark schemes in general, but individual mark schemes

may inc

lude marks awarded for specific reasons outside the scope of these notes.

Types of mark

M

A

B

When a
scheme

Method marks, awarded for a valid method applied to the problem.

Accuracy mark, awarded for a correct answer or intermediate step correctly obtained. For accuracy
marks to be given, the associated Method mark must be earned or implied.

Mark for a correct result or statement independent of Method marks.

part of a question has two or more ‘method’ steps, the M marks are in principle independent unless the
specifically says otherwise; and similarly where there are several B marks allocated. The notation ‘dep

B

is used to indicate that a particular M or B mark is dependent on an earlier mark in the scheme.

Abbreviations

awrt answers which round to
cao correct answer only

dep dependent

FT follow through after error
ISW ignore subsequent working
nfww  not from wrong working
oe or equivalent

rot rounded or truncated

SC Special Case

soi seen or implied
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1 y=23(x+2)(x+1)(x-4) 3 | Bl for 3
B1 for (x+2)(x+1)(x—4)
B1 fort+
2(a) 4 B1
2(b) 1080° or 6 Bl
2(c) ' 3 | B1 for shape, it must be symmetrical about
the y-axis.
B1for y-intercept of 5
B for (+180°,3)
3(a) 3 3 B1
a==or p?
5 p
10 10 B1
b=—orgqg?3
3 q
i | B1
c=——orr?3
3(b) 1 ! M1 1
3x3 -1 2x*-1|=0 For recognising as a quadratic in x* and
1
attempt to solve to obtain x3 =k
L | 2 | Dep M1 for a valid method of solving
x3==, x}3== 1
3 21 x* =k where k>0
leading to x = 57 or 0.0370 A1 for both
1
x=— or(0.125
8
4(a) dy sinxx3sec’ 3x — tan 3xcos x 3 | B1 for 3sec? 3x
dr sin? x M1 for differentiation of a quotient or
equivalent product
A1 for all other terms apart from 3sec’ 3x
correct
n dy Al
When x==— —=23
3 dx
4(b) 23 B1 | FT on their answer to (a)
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4(c) dy dx _dy M1 | For correct use of rates of change using their
axa T dr answer to (a)
23x3=Y
dt
Al
d_ 63
dt
5(a)(i) 360 B1
S(a)(ii) Starts with 6: 1x4x3x1 =12 B1
Starts with 7or 9 : =2x4x3x2 B1
=48
Total = 60 B1
Alternative
. 1 3 (B1) | Allow unsimplified
Ending in 4: —x360x==36
6 5
B1) | All implified
Ending in 6: -x360x 2 =24 (B1) | Allow unsimplifie
6 5
Total = 60 (B1)
5(b)(i) 1287 B1
S()(i) | 1287 -"C; M1 | For their (b)(i) —"C; or listing all the other
or separate cases which must be evaluated,
allow 1 error
1 doctor: 210
2 doctors: 525
3 doctors: 420
4 doctors: 105
5 doctors: 1
1266 Al
5(b)(iii) | 45 B1
6(a) ) -8 2 | M1 for obtaining 5
Velocity vector = 6
30 -8 B1 30 . )
+ t FT for + (their velocity vector )t
10 6 10
6(b) 13 B1
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6(c) -50 M1 | Using ¢ =10 to find position vector of each
P 70 particle
0: -30
210
20% +140> M1 | Dep on previous M mark, for use of
Pythagoras on difference of the 2 position
vectors
10072 Al
7(a) feR B1 | Allow y but not x
7(b) x=5In ( 2y + 3) M1 | For a complete attempt to obtain inverse
e5=2y+3
x A1l | Must be using correct notation
-3
£ (x) =2
()=
Domain xe R B1 | FT on their (a). Must be using correct
notation
7(c) 5 | B1 for shape of y =f(x)
B1 for shape of y=f""(x)
B1 for 5In3 or 5.5 and —1 on both axes for
y=1£(x)
B1 for 5In3 or 5.5 and —1 on both axes for
y=f"(x)
B1 All correct, with apparent symmetry
which may be implied be previous 2 B marks
or by inclusion of y =x, and implied
asymptotes, may have one or two points of
intersection
8(a)( 1 B1
@ 1 For use of cosecd =— , may be implied
(1+.)(sin9—sin2 9) s
sin@
1 M1 | For expansion of brackets
sin@+1—sin@—sin’ @
1 M1 | For simplification and use of identity
cos’ 6
2 Al
sec” 0 For final result, must see >
cos” @
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8(a)(ii) 2 3 B1 | For relating to and making use of (a)
cos” O=—
4
NEY M1 | For attempt to solve, may be implied by one
cosd = i? correct solution
6=-150°, —30°, 30°, 150° 2 | A1 for any correct pair
Al for a second correct pair and no extra
solutions within the range
8(b B1
®) tan(3¢+ﬁj=1
3
39+ 2r _m St 9n M1 | For correct order of operations
347 47 4
Tn 19n
3p=—, —
/ 12 12
n Al
o=~
36
197 Al
p=—"
36
9(a) e 2 | Bl for Inx

[lnx—%ln(2x+3)}

1 B1 for %ln(2x+3)

M1 | For correct application of limits, must have at

1 1
lna—Eln(2a+3)+Eln5 least one B1

5 M1 | Dep on previous M mark, for application of
Ina 7273 log laws
542 —-18a—-27=0 M1 | Dep on previous M mark for equating toIn3
and simplification to a 3 term quadratic =0
9+ 646 Al | Must have one solution only
a=

5
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9(b 3
®) —lcos 2x+E +lsin2x—x B1 for —lcos 2x+E
2 3) 2 2 3
B1 for +%sin2x
B1 for —x
1 1. 2n = M1 | For correct use of limits in their integral,
_ECOS Tt Esm? - g must have at least one B1 term
1 o
—| ——cos—
2 3
3,83z Al
4 4 3
10(a) a+d=8 2 | B1 for both equations
a+3d=18 M1 for attempt to solve their equations
a=3, d=5 Al | For both
n M1 | For correct use of sum formula with their a
5(6+(n—1)5)>1560 and d, allow equality
512 +1-3120>0 M1 | For attempt to solve, allow equality, to obtain
at least one critical value
Positive critical value 24.9 Al
25terms
10(b)( B1 | For both
®)) 4 - 72 and either
1-r
5, 333
a+ar+ar- =——
8
all—r*
o A=) 33
1—r 8
a= 72(1 — r) M1 | For attempt to obtain an equation in terms of
r only
and a(1+r+r2):ﬁ oe
8
333
2(1-r)1+7r+r*)==—=
(1=r)(1+r+r)==g
or 72(1—r3):ﬁ
8
33 A1
576
r=0.75 2 | M1 for attempt to solve their equation in r
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10(b)(i)) | a=18 B1 | FT on their r provided |r|<1
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Generic Marking Principles

These general marking principles must be applied by all examiners when marking candidate answers. They
should be applied alongside the specific content of the mark scheme or generic level descriptors for a question.
Each question paper and mark scheme will also comply with these marking principles.

GENERIC MARKING PRINCIPLE 1:
Marks must be awarded in line with:
e the specific content of the mark scheme or the generic level descriptors for the question

e the specific skills defined in the mark scheme or in the generic level descriptors for the question
e the standard of response required by a candidate as exemplified by the standardisation scripts.

GENERIC MARKING PRINCIPLE 2:

Marks awarded are always whole marks (not half marks, or other fractions).

GENERIC MARKING PRINCIPLE 3:
Marks must be awarded positively:

e  marks are awarded for correct/valid answers, as defined in the mark scheme. However, credit is given for
valid answers which go beyond the scope of the syllabus and mark scheme, referring to your Team
Leader as appropriate

marks are awarded when candidates clearly demonstrate what they know and can do

marks are not deducted for errors

marks are not deducted for omissions

answers should only be judged on the quality of spelling, punctuation and grammar when these features
are specifically assessed by the question as indicated by the mark scheme. The meaning, however,
should be unambiguous.

GENERIC MARKING PRINCIPLE 4:

Rules must be applied consistently, e.g. in situations where candidates have not followed instructions or in the
application of generic level descriptors.

GENERIC MARKING PRINCIPLE 5:

Marks should be awarded using the full range of marks defined in the mark scheme for the question
(however; the use of the full mark range may be limited according to the quality of the candidate responses
seen).

GENERIC MARKING PRINCIPLE 6:

Marks awarded are based solely on the requirements as defined in the mark scheme. Marks should not be
awarded with grade thresholds or grade descriptors in mind.
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Maths-Specific Marking Principles

1 | Unless a particular method has been specified in the question, full marks may be awarded for any correct
method. However, if a calculation is required then no marks will be awarded for a scale drawing.

2 | Unless specified in the question, answers may be given as fractions, decimals or in standard form. Ignore
superfluous zeros, provided that the degree of accuracy is not affected.

3 | Allow alternative conventions for notation if used consistently throughout the paper, e.g. commas being
used as decimal points.

4 | Unless otherwise indicated, marks once gained cannot subsequently be lost, e.g. wrong working
following a correct form of answer is ignored (isw).

5 | Where a candidate has misread a number in the question and used that value consistently throughout,
provided that number does not alter the difficulty or the method required, award all marks earned and
deduct just 1 mark for the misread.

6 | Recovery within working is allowed, e.g. a notation error in the working where the following line of
working makes the candidate’s intent clear.

MARK SCHEME NOTES

The following notes are intended to aid interpretation of mark schemes in general, but individual mark schemes
may include marks awarded for specific reasons outside the scope of these notes.

Types of mark

M Method marks, awarded for a valid method applied to the problem.

A Accuracy mark, awarded for a correct answer or intermediate step correctly obtained. For accuracy
marks to be given, the associated Method mark must be earned or implied.

B Mark for a correct result or statement independent of Method marks.

When a part of a question has two or more ‘method’ steps, the M marks are in principle independent unless the
scheme specifically says otherwise; and similarly where there are several B marks allocated. The notation ‘dep’
is used to indicate that a particular M or B mark is dependent on an earlier mark in the scheme.

Abbr

awrt
cao
dep
FT
iSW
nfww
oe
rot
SC
soi

eviations

answers which round to
correct answer only
dependent

follow through after error
ignore subsequent working
not from wrong working
or equivalent

rounded or truncated
Special Case

seen or implied
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1 22 —(k+4)x+(k+4) (=0) Bl
2x° +(~k—4)x+(k+4) (=0)
Discriminant: (k + 4)2 _ ( 4% 2% (k + 4)) M1 | Use of discriminant to obtain
2 critical values using their 3 term
quadratic
+4 Al | For critical values
k<-4 k>4 Al
2(a 1 3 | B1 for negative soi
@ | e (1) (x-2) ceaty
2 B1 for — soi
2
B1 for (x+5)(x+1)(x—-2)
or x’ +4x*—7x-10
2(b) —S<x<-1 B1
x>2 B1
3(a) 2 B1
3(b) | 6m or 1080° Bl
3(c) 3 | B1 for passing through (-=, 0) and
(3m, —3) —must be a curve
B1 for correct shape with max on
y-axis and a min at x =3n
B1 for passing through (0, 1) and
(m, 0) only on the positive x-axis
4(a) a+6d=158 B1 | For both equations, may be implied
a+9d =149 by a correct @ and d
d=-3, B1
a=176 B1
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4(b) n M1 | For correct attempt at sum formula
S(352+(n-1)(=3))  (<0) with their a and their d,
Al
32 or 118.3 oe
119 Al
R X +10x° +40x +... 3 2y
M1 for attempt to expand | x+— | ,
X
with at least 2 correct terms
Al for 10x°
Al for 40x
Termin x*: (1x40)—(3x10) ML | For (1xtheir 40)*(3Xtheir 10)
10 Al
6(a) It is a one-one function because of the given B1
restricted domain or because x > —1
6(b) , 4 | Bl for y=f(x) for x>-1 only
B1 for 1 on x-axis and —3 on y-axis
for y=f(x)
: B1 for y=f""(x)as a reflection of
y=1(x)in the line y =x, maybe
i 1 ‘ implied by intercepts with axes
B1 for 1 on y-axis and —3 on x-axis
for y=f"(x)
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7 3
@) (2x+1)- % —21In(3x" -5) B1 for —
dv_ 3x* =5 or 3x* -5
dx (2x+ 1)2 M1 for attempt at a quotient or
dy . 6x , equivalent product
—=(2x+1) -2(2x+1) " In(3x* -5
dx (2x+1) 3x* =5 (2x+1) n( * ) Al for all terms other than ?x
3x° =5
correct
When x = \/E, y=0 B1 | May be implied
dy 62 24-62 2 | M1 for attempt at normal using their
When x=1/2, & 2 NS or 7 y and their perp gradient
Al Allow equivalent surd forms
or2.22 oe
(2v2+1)
Normal: y=———= x—+/2) oe
5 V)
7
or y=———(x=+/2) oe
YN ( )
1
or y=———(x=+/2) oe
4 2.22 ( )
or y=—4+\/5(x—\/5) oe
12
S22 () e
244632
y=-0.451x+0.638
7(b) - B1 - dy
62 hor 22 6\/§h or other equivalent FT on their — from (a)
242 +1 7 dx
surd forms, or 2.224
8(a) 12 C, x 9c4 =220%126 3 | B1 for one correct combination in a
12 74 product of 2 or 3 combinations
or “Csx'Cy=T792%35 Must be numeric
or C,x 8C5 =495%56 B1 for a second appropriate
or other equivalents combination in the same product
Must be numeric
27720
M) | 120 B1
8(b)(ii) | 48 B1
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Question Answer Marks Guidance

8(b)(iii) | Starts with 7 or 9 24 B1 | May be implied by 12 and 12
Starts with 8 18 B1
42 Bl
Alternative (B1)
Ends with 3 18
Ends with 7 or 9 24 (B1) | May be implied by 12 and 12
42 (B1)

@ — (2x—1)><%><4(4x+3)_; £2(4x+3) > BI for xa(4r+ 377 o

M1 for a correct attempt at a
product
Al for all other terms correct

1 M1 | For attempt to simplify to the given

%:2(4x+3) 2(2x—1+4x+3) or equivalent form
dy _ 4(3x+1) Al
dx (4x+ 3)%
9(b) 1 B1 | FT on their 3x+1=0
3
9(c) For a complete method using 2™ derivative, or M1

. 3
gradient or y values either side or one side of Must be using values of x > 4

their stationary point e.g.

1 1 1
X <=—— —_ >
3 3 3
Y _ 0 ;
dx
1 1 1
X <—— —— >——
3 3 3
y <-2.15 | =2.15 |>-215

Minimum A1l | Must be from correct work
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10(a) p(2): A48 +4a+2b+2=0 B1 | For 2a+b+25=0 or multiple
2a+b+25=0
p(1)=_2p(o) B1 | For a+b+12=0
a+b+12=0
a=-13, b=1 2 | M1 for attempt to solve their
equations in ¢ and b leading to
2 values
Al for both
10(b)(1 1 1 1 M1 1 .
®)0) (— = s B1 +2 For attempt to find p| — | using
2) 8 4 2 2
their a and b
0 Al
10(b)(ii) (x — 2) (2x — 1)(3x + 1) 2 | M1 for realising that 2 factors are
known and 3™ factor can be got by
observation or algebraic long
division,
or for making use of x—2or 2x—1
in order to obtain a quadratic factor
A1l Must see all factors together
11(a) ZBOC=1.5 rad B1
BC/ M1 | For a complete attempt to find BC
sin0.75 = 2 — must be using a right-angled
r triangle to get required result
— Given answer
BC =2rsin0.75 Al
Perimeter = 27 +2rsin0.75+ 4r +1.5r M1 | Dep on first M mark for attempt at
perimeter
r(7.5+2sin0.75) Al | Given answer
11(b) B ) 1, ) 3 | M1 for a correct plan
Area= (2r+2rsin0.75)r —57 (1.5—sinl.5) M1 for (2r+2rsin0.75)r , using
Area = 3.36r> —0.75r" +0.4987° their 2rsin0.75
B1 for segment
%rz(l.S—sinl.S) =0.251
Area= 3.11° Al
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12(a)(i) | Area under graph: 2 | M1 for attempt to find the area
1 1 3 under the graph
5(60+4O)X30+5(30+V)><30 (=2775) Dep M1 on previous M mark for
1 1 attempt to equate to 2775 and
or E(20><30) +(40+30) +§(30+ V)%x30 simplify in order to find V or V' —30
55 Al
12(a)(ii)) | O B1
12(b)(i) | v=3sin2¢ (+c) M1 | Must have +3sin2¢
10=c M1 | Dep for attempt to find +c,
v=3sin2¢+10 Al
12(b)(ii) 3 M1 | For attempt to integrate their v, must

s=——cos2t+10t+d 3
2 have i500s2t

M1 | Dep on previous M mark for
attempt to find d.

o | W

Al
K :—%cos2z‘+10t+é
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Generic Marking Principles

These general marking principles must be applied by all examiners when marking candidate answers. They
should be applied alongside the specific content of the mark scheme or generic level descriptors for a question.
Each question paper and mark scheme will also comply with these marking principles.

GENERIC MARKING PRINCIPLE 1:
Marks must be awarded in line with:
e the specific content of the mark scheme or the generic level descriptors for the question

e the specific skills defined in the mark scheme or in the generic level descriptors for the question
e the standard of response required by a candidate as exemplified by the standardisation scripts.

GENERIC MARKING PRINCIPLE 2:

Marks awarded are always whole marks (not half marks, or other fractions).

GENERIC MARKING PRINCIPLE 3:
Marks must be awarded positively:

e  marks are awarded for correct/valid answers, as defined in the mark scheme. However, credit is given for
valid answers which go beyond the scope of the syllabus and mark scheme, referring to your Team
Leader as appropriate

marks are awarded when candidates clearly demonstrate what they know and can do

marks are not deducted for errors

marks are not deducted for omissions

answers should only be judged on the quality of spelling, punctuation and grammar when these features
are specifically assessed by the question as indicated by the mark scheme. The meaning, however,
should be unambiguous.

GENERIC MARKING PRINCIPLE 4:

Rules must be applied consistently, e.g. in situations where candidates have not followed instructions or in the
application of generic level descriptors.

GENERIC MARKING PRINCIPLE 5:

Marks should be awarded using the full range of marks defined in the mark scheme for the question
(however; the use of the full mark range may be limited according to the quality of the candidate responses
seen).

GENERIC MARKING PRINCIPLE 6:

Marks awarded are based solely on the requirements as defined in the mark scheme. Marks should not be
awarded with grade thresholds or grade descriptors in mind.
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Maths-Specific Marking Principles

1 | Unless a particular method has been specified in the question, full marks may be awarded for any correct
method. However, if a calculation is required then no marks will be awarded for a scale drawing.

2 | Unless specified in the question, answers may be given as fractions, decimals or in standard form. Ignore
superfluous zeros, provided that the degree of accuracy is not affected.

3 | Allow alternative conventions for notation if used consistently throughout the paper, e.g. commas being
used as decimal points.

4 | Unless otherwise indicated, marks once gained cannot subsequently be lost, e.g. wrong working
following a correct form of answer is ignored (isw).

5 | Where a candidate has misread a number in the question and used that value consistently throughout,
provided that number does not alter the difficulty or the method required, award all marks earned and
deduct just 1 mark for the misread.

6 | Recovery within working is allowed, e.g. a notation error in the working where the following line of
working makes the candidate’s intent clear.

MARK SCHEME NOTES

The following notes are intended to aid interpretation of mark schemes in general, but individual mark schemes
may include marks awarded for specific reasons outside the scope of these notes.

Types of mark

M

A

B

Method marks, awarded for a valid method applied to the problem.

Accuracy mark, awarded for a correct answer or intermediate step correctly obtained. For accuracy
marks to be given, the associated Method mark must be earned or implied.

Mark for a correct result or statement independent of Method marks.

When a part of a question has two or more ‘method’ steps, the M marks are in principle independent unless the

scheme specifically says otherwise; and similarly where there are several B marks allocated. The notation ‘dep

B

is used to indicate that a particular M or B mark is dependent on an earlier mark in the scheme.

Abbr

awrt
cao
dep
FT
isw
nfww
oe
rot
SC
soi

eviations

answers which round to
correct answer only
dependent

follow through after error
ignore subsequent working
not from wrong working
or equivalent

rounded or truncated
Special Case

seen or implied
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Question | Answer

Marks

Guidance

1(a)

B1 for a well-drawn cubic graph in
correct orientation

Both arms extending beyond x-axis
Maximum above x-axis

B1 for x-intercepts

B1 for y-intercept

1(b) | x<-1

B1

Dep on a cubic curve in the correct
orientation and —1 correct on x-axis

2<x<3 or3>x>2

B1

Dep on a cubic curve in the correct
orientation and 2 and 3 correct on
Xx-axis

2(a) dy (x2 + 1) 2e*3 —2xe? 3

dx (x2 +1)2

oc

d .
B1 for —(ez"fs): 2¢** 3 seenin a
dx

quotient rule or product rule
expression

M1 for correct method for
differentiating a quotient or
equivalent product

A1 FT from their 2¢*3

2(b
®) Whenx=2,d—y:@
dx 25

M1

For evaluation of their % when

x=2

M1

For correct substitution of their
d d .

evaluated d and Y 2 in a correct
dx dt

rates of change equation

Al

3(a)(® 1

B1

Must be using x

© UCLES 2020
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3(a)(ii) x=4In (2 y— 1) M1 | For full method for inverse using

correct order of operations

f‘l(x)=%[1+ezJ or f_l(x):%(1+§‘/e_x)

Al

Must be using correct notation

xeR B1
3(b) J2x—-3+5=7 M1 | For correct order

2243 M1 | Dep on previous M mark, for
X= 5 obtaining x by simplifying and
solving using correct order of
operations, including squaring
7 Al
x=— or 3.5
2
4(a)(i) | o] 3| Bl Forv=2for0<t<50
: B1 Forv=2.5for 65 <+<85
1 B1 For v=3.75 for 85 < t< 125 and
v=0for 50 <r<65
[
1] R [ 1] 15 is.
I
i
|
4(a)(il) | 300 B1
4(b M1
® & ggin 3t+£j ilSsin(3t+£J
dt 3 3
2 M1
dx_ 4y cos(3t +Ej iS4cos(3t +£j
dr? 3 3
—27 nfww Al

© UCLES 2020
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5 —1)( x? 2 n
(1+x) 1+n£—1j+”(" )[2] . B1 For (—fJ
2 2 4 1 2
2
B1 For I
2) 4
1(n), 1(n)y, 25, M1 | Correctly using two terms in 7 to
—| x| ¥ =—x . 2 .
4\ 2 211 4 obtain an x~term and equating to
25 ,
—Xx
4
Dep on one B1
n(n —1) n 25 Al
——=—= oe
8 2 4
n=10 only Al
6(a) lgy=lgA+bx’ B1 | Stated or may be implied by later
work
If using 1g y = lg A+ bx” as a starting point M1 | For cgrrectly finding required
525=1g A+3.63b and 6.88=1lg A +4.83b equation(s)
or 5.25=1g4+1.358(3.63)
or 6.88=1g4+1.358(4.83)
OR
If finding the equation of the straight line and
then finding 1g 4 and b by inspection
lg v —6.88 =1.358(x* —4.83)
or Igy—525=1.358(x* —3.63)
or Igy=1.358x% +0.31..(or 0.32..)
163 43 B1 | Must be b = and from correct
b=136, — or1— Ki
120 120 working
A in range 2.05 to 2.09 Al
6(b) | 1gy=0.3132+(4x1.36) M1 | For lgy = (their 1g A)+4(their b)
y= 2'09X104><1.36 or y= (thelr A)(104(their b) )
Allow 553 000 to 576 000 Al
6(e) | 4=2.09(10""") or Ig4=0.3132+1.36x’ MU 4= (their 4)(10"") or
lg4 =((their 1g A)+ (their b)x’
awrt 0.46 Al
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7(a) —4a+b+5=0 oe B1 | Allow multiples of equation
a+b-25=0 oe B1 | Allow multiples of equation
a=6, b=19 2 | M1 for solving their 2 equations and
obtaining two solutions
Al for both a=6, b=19
(x+ 4)(6x2 —5x+ 1) 2 | M1 for attempt to obtain quadratic
factor by inspection or by algebraic
A4=6, B=-5, C=1 long division
Al (6x% =5x+1) or
A=6,B=-5 C=1
Alternative (B1) | Allow multiples of equation
a+b—-25=0 oe
Comparing coefficients (B1)
C=land4d=a
44+B=>b (B1)
Leading to 54+ B =25 (M1) | For use of their a+b—25=0to
obtain an equation in 4 and B
4B+1=-19 (B1)
(x+4)(6x2—5x+1) (A1)
A=6,B=-5 C=1
7(b) (x+4)(3x-1)(2x-1) B1 | Must follow from a correct solution
to (a)
7(c) -19 B1
8(a) ZAOB =1.45 (radians) B1
8(b) 1, B1 | For correct sector area.
Sector area = E(r )(1'45) Allow unsimplified
Area of triangle B1 | For correct area of triangle
1 ) . Allow unsimplified
= 5><0.5r>< rxsin(n— their 1.45)
Total area = 0.9737* Bl
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8(c) (ACH =7 +0.257 — (2 x r X 0.5r cos(r — 1.45)) M1 | For correct substitution in cosine
rule using (m— their 1.45)
AC=1.17r Al
Perimeter = 2.95r +1.17r B1 | FT on their AC
r=2091 Al
9(a) AB=b-a or BA=a—b Bl1
— 3— - 1— M1 | For correct use of ratio, using their
OX =a+—A4B or OX =b+—BA T
4 4 AB or BA
— — 1
OX=a+%(b—a) or OX =b+(a-b)
e Al
ox=2+p
4 4
9(b) AC=2b-a B1
9@ | o_ (a3, B | FT on their OX
4 4
9(d) a 3 M1 | For equating appropriate vectors and
—a+h| —+-b|=m(2b-a) attempt to equate like vectors
h Al | FT from their AY and AC
—1l+—=-m
4
ﬁ: om Al | FT from their AY and AC
4
8 3 Al | For both
h=—=, m=—=
5 5
10(a) 3x+1042(x+1) 3x+10+2x+2 B1 | For expansion and simplification to
(x+1)(3x+10) _(x+1)(3x+10) obtain given answer
_ 5x+12
3x* +13x+10
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10(b B1
®) P(O, éj and Q(—g, Oj oe
5 5
. 18 B1
Area of triangle = — or 0.72
25
2 1 2 M1 | For use of part (a) and attempt to
Area under curve = -[ 0 x+1 " 3x+10 integrate to obtain at least one In

term.

2 2 2 | Bl For In(x+1)
=|In(x+1)+=In(3x+10)
3 0 B1 For2In(3x+10)
2 2 M1 | For correct use of limits. Dep on
=In3 +§1n16—§1n10 previous M mark.
M1
= 210343+ 2m16- 210 For use of In3=21n33
3 3 3 3
M1 | For use of multiplication and
~Zn 33+ Zn Ej ~Zin @ division rule
3 3 \10) 3 10
18 2. (243 A1l | For correct answer in the required
Total area = s +§1n 5 0¢ form dep on the three preceding M
marks
Must not be obtained using a
calculator
11(a i M1
@ 2c0sx =30 = 2cos?x =3sinx For use of tanx =2 and
cosx cosx
multiplying by cosx
2(1 —sin? x) — 3sin x M1 | For use of correct identity
2sin? x+3sinx—=2=0 A1l | For correct rearrangement to obtain
the given answer
Alternative (M1) | For use of correct identity
2sin’ x +3sinx —2
= 2(1—cos2 x)+3sinx—2
=-2cosxcosx+3sinx (M1) | For use of 2cosx =3tanx
=-3tan xcosx +3sinx
—3sinx+3sinx=0 (A1) | For use of tanxcosx =sinx and
answer 0
© UCLES 2020 Page 9 of 10
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11(b) . T B1 | For solution of quadratic from (a) to
sin| 2o +— |=— only
4 . yis 1
obtain sin| 2o+ — |=—only
4) 2
rur BT St 13=m M1 | For correct order of operations in
4 6 6 6 attempt to solve sin 2+ |= 1 ,
_Tn 23n 4)72
127 12 may be implied by one correct
solution
_In Al
24
_ 23w Al
24
© UCLES 2020 Page 10 of 10
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Generic Marking Principles

These general marking principles must be applied by all examiners when marking candidate answers. They
should be applied alongside the specific content of the mark scheme or generic level descriptors for a question.
Each question paper and mark scheme will also comply with these marking principles.

GENERIC MARKING PRINCIPLE 1:
Marks must be awarded in line with:
e the specific content of the mark scheme or the generic level descriptors for the question

e the specific skills defined in the mark scheme or in the generic level descriptors for the question
e the standard of response required by a candidate as exemplified by the standardisation scripts.

GENERIC MARKING PRINCIPLE 2:

Marks awarded are always whole marks (not half marks, or other fractions).

GENERIC MARKING PRINCIPLE 3:
Marks must be awarded positively:

e  marks are awarded for correct/valid answers, as defined in the mark scheme. However, credit is given for
valid answers which go beyond the scope of the syllabus and mark scheme, referring to your Team
Leader as appropriate

marks are awarded when candidates clearly demonstrate what they know and can do

marks are not deducted for errors

marks are not deducted for omissions

answers should only be judged on the quality of spelling, punctuation and grammar when these features
are specifically assessed by the question as indicated by the mark scheme. The meaning, however,
should be unambiguous.

GENERIC MARKING PRINCIPLE 4:

Rules must be applied consistently e.g. in situations where candidates have not followed instructions or in the
application of generic level descriptors.

GENERIC MARKING PRINCIPLE 5:

Marks should be awarded using the full range of marks defined in the mark scheme for the question
(however; the use of the full mark range may be limited according to the quality of the candidate responses
seen).

GENERIC MARKING PRINCIPLE 6:

Marks awarded are based solely on the requirements as defined in the mark scheme. Marks should not be
awarded with grade thresholds or grade descriptors in mind.
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Maths-Specific Marking Principles

1 | Unless a particular method has been specified in the question, full marks may be awarded for any correct
method. However, if a calculation is required then no marks will be awarded for a scale drawing.

2 | Unless specified in the question, answers may be given as fractions, decimals or in standard form. Ignore
superfluous zeros, provided that the degree of accuracy is not affected.

3 | Allow alternative conventions for notation if used consistently throughout the paper, e.g. commas being
used as decimal points.

4 | Unless otherwise indicated, marks once gained cannot subsequently be lost, e.g. wrong working
following a correct form of answer is ignored (isw).

5 | Where a candidate has misread a number in the question and used that value consistently throughout,
provided that number does not alter the difficulty or the method required, award all marks earned and
deduct just 1 mark for the misread.

6 | Recovery within working is allowed, e.g. a notation error in the working where the following line of
working makes the candidate’s intent clear.

MARK SCHEME NOTES

The following notes are intended to aid interpretation of mark schemes in general, but individual mark schemes
may include marks awarded for specific reasons outside the scope of these notes.

Types of mark

M

A

B

Method marks, awarded for a valid method applied to the problem.

Accuracy mark, awarded for a correct answer or intermediate step correctly obtained. For accuracy
marks to be given, the associated Method mark must be earned or implied.

Mark for a correct result or statement independent of Method marks.

When a part of a question has two or more ‘method’ steps, the M marks are in principle independent unless the

scheme specifically says otherwise; and similarly where there are several B marks allocated. The notation ‘dep

2

is used to indicate that a particular M or B mark is dependent on an earlier mark in the scheme.

Abbr

awrt
cao
dep
FT
1SW
nfww
oe
rot
SC
soi

eviations

answers which round to
correct answer only
dependent

follow through after error
ignore subsequent working
not from wrong working
or equivalent

rounded or truncated
Special Case

seen or implied

© UCLES 2020 Page 3 of 9



0606/11 Cambridge IGCSE — Mark Scheme May/June 2020
PUBLISHED
Question Answer Marks Partial Marks
1 B1
@) yz—l(x+2)(x+1)(x—5) For 1
2 2
B1 | For (x+ 2)(x+1)(x—5)
1(b) 2<xg-1 B1
x>5 B1
2(a) 1080° B1
2(b) B1 | For correct shape and symmetry about
the y-axis
B1 | For correct x-intercepts
B1 | For correct y-intercept
3 dr B1
dt
B1
—=2nr
dr
d4 d4 . M1 | Use of the chain rule, may be implied
— =—X—leading to by 5%6
dt  dr dt y oxon
% =10nr
dt
Al
u =30m
de
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4 2 M1 | For correct use of quadratic formula
—(4-27 4-27) —4(5+4J7)(~1 ’
Y= ( \/—) i \/( \/—) ( i \/—)( ) allow inclusion of + until final answer
2(5+447)
_( 4-27 ) 4164281637 +20+ 1647 M1 | For attempt to simplify discriminant,
xX= NG must see attempt at expansion and
2(5 4 7) subsequent simplification
—(4-27)+38
X=—————"7"—
2(5+447)
4+27 2447 Al | For either
2(5+47) (5+4v7)
247 5-47 M1 | For attempt to rationalise, must see
= X attempt at expansion and subsequent
(5 + 4ﬁ) 5-47 simplification
- 104547 -87 - 28
25-112
6 7 Al
x=—+—
29 29
5 6x 2 B1 6x
x+2 —In(3x" -1 B1 for
d_y:( )3x2—1 ( ) 3x° -1
dx (x+ 2)2
M1 | For attempt to differentiate a quotient
or an equivalent product, must have
correct order of terms and correct sign
Al
B1
When x=1, y :lnT2 or 0.231(0)
B1
When x =1, Y_ 0.92298,
dx
allow 0.923
¥=0.923x-0.692 B1
6(a) x( S5x+ 6) =8 M1 | For attempt to equate and obtain a 3-
) term quadratic in either x or y
5x°+6x-8=0
4 Al | Allow Al if only x-coordinates or only
3’ 10 y-coordinates are given
(-2,-4) Al
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6(b B1
®) Midpoint (—%, 3)
Gradient 5 B1
1 3 M1 | Attempt at perp bisector using their
y=3= 51 + 3 midpoint and perp gradient
1 ( 3) M1 | For use of y =x and attempt to solve
x=-3=—|x+=
5 5
2,2) Al
575
7(a) 0.8 B1
7(b B1 | All implified
®) Sector area = %122 (0.8) NG pEe
57.6
M1
tan(0.4 = Ii—j;[ Attempt at AM using their g
AM =12tan0.4 Allow unsimplified
5.074
Area of triangle M1 | Area of triangle using their AM, allow
implified
:%(5.074><2)><2><12 ISP e
60.88
Shaded area 3.28 Al
M1
© sin0.4 = AO—A;[ Attempt to find OA using their g and
Od = 5'.074 their AM
sin 0.4
13.03
i = M1 e
Perimeter =2(1.03)+9.6+2(5.074) Allow if using their g and their CM
Perimeter = 21.8 Al
8(a) 3(2x+3)+3(2x—3) M1 | Must see for M1
4x* -9
12x Al
4x* -9
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Question Answer Marks Partial Marks
8(b B2
() I 3 .3 4
2x-3 2x43
3 3 B1 for each correct term, having made
B1
iln(4x2 —9) +c or
2
%ln((Zx =3)(2x+3))+c or
3
1n<4x2 —9)2 +c
8(c) 5 3 3 3 M1 | For correct application of limits, allow
ln<4a - 9)2 —In72 =In5? equivalent forms
442 -9=35 A1 | For a correct method of dealing with
logarithms and eliminating them
a=A+11 M1 | For solving a quadratic equation, dep
on first M mark
Al
9(a) Second term: a+d=-14 B1
Sum: 4=a+10d B1
d=2 B1
a=-16 B1
Last term = 24 B1 | Ft on their d and their a
9(b)(1) ar=27p* B1 | For both equations
ar' = p°
B1
b
3
9(b)(ii) a=8lp M1 | M1 for attempt to find a in terms of p
Al
s 81p 243p B1 | Follow through on their a and their r
1-P 3-p
3
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Question Answer Marks Partial Marks
9(b)(iii) 8lp 243p M1 | For attempt to solve using their answer
8l=——or 81=—"- to (ii) as _
P 3-p o(ii)asfarasp=...
3
Al
p=—
10(a)(i) (secO+1)—(secd-1) M1 | For dealing with the fractions
sec’ 01
2 M1 | For use of the correct identity
tan® @
2 Al
2cot™ ¢ A1 for given answer, must see >
tan” @
first
10(a)(ii) 2cot?2x=6 M1 | M1 for use of (i) and attempt to
1 simplify
tan2x =+—
3 Al
M1 | M1 for attempt to solve, may be
implied by one correct solution
2x=-150°, —30°, 30°, 150° A2 | Al for each pair of correct solutions
x=-75°, —15°, 15°, 75°
10(b) ) z) 1 M1 | For dealing with cosec and an attempt
st y+ = 5 to solve
St 13z M1 | M1 for a complete method of solution,
y +—= —, — . . .
6 6 may be implied by a correct solution
m Al
4 2
_lin A1
4 6
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11 M1 | M1 for ksin2

d—yzgsin2x(+c) or Fsmax

dx 2 T
A1l | Condone omission of ¢

3 . M1 | Dep on first M1 for attempt to find ¢

—==sin| —— |+c¢

4 2

c=2 Al
M1

y=——c082x+2x(+d) M1 for attempt to integrate their %
A1l | Condone omission of d

S 5 T 4 M1 | Dep on previous M1 for attempt to

—=—=cos| —— |-—+

p 177 53 A1l | Must have the equation for Al

= — + —
12 8
1
b% :—Ecos2x+2x+ﬂ+ﬂ or
4 12 8
y= —%cos2x +2x+5.53
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Students did not sit exam papers in the June 2020 series due to the Covid-19 global pandemic.

This mark scheme is published to support teachers and students and should be read together with the
question paper. It shows the requirements of the exam. The answer column of the mark scheme shows the
proposed basis on which Examiners would award marks for this exam. Where appropriate, this column also
provides the most likely acceptable alternative responses expected from students. Examiners usually review
the mark scheme after they have seen student responses and update the mark scheme if appropriate. In the
June series, Examiners were unable to consider the acceptability of alternative responses, as there were no
student responses to consider.

Mark schemes should usually be read together with the Principal Examiner Report for Teachers. However,
because students did not sit exam papers, there is no Principal Examiner Report for Teachers for the June
2020 series.

Cambridge International will not enter into discussions about these mark schemes.
Cambridge International is publishing the mark schemes for the June 2020 series for most Cambridge

IGCSE™ and Cambridge International A & AS Level components, and some Cambridge O Level
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Generic Marking Principles

These general marking principles must be applied by all examiners when marking candidate answers. They
should be applied alongside the specific content of the mark scheme or generic level descriptors for a question.
Each question paper and mark scheme will also comply with these marking principles.

GENERIC MARKING PRINCIPLE 1:
Marks must be awarded in line with:
e the specific content of the mark scheme or the generic level descriptors for the question

e the specific skills defined in the mark scheme or in the generic level descriptors for the question
e the standard of response required by a candidate as exemplified by the standardisation scripts.

GENERIC MARKING PRINCIPLE 2:

Marks awarded are always whole marks (not half marks, or other fractions).

GENERIC MARKING PRINCIPLE 3:
Marks must be awarded positively:

e  marks are awarded for correct/valid answers, as defined in the mark scheme. However, credit is given for
valid answers which go beyond the scope of the syllabus and mark scheme, referring to your Team
Leader as appropriate

marks are awarded when candidates clearly demonstrate what they know and can do

marks are not deducted for errors

marks are not deducted for omissions

answers should only be judged on the quality of spelling, punctuation and grammar when these features
are specifically assessed by the question as indicated by the mark scheme. The meaning, however,
should be unambiguous.

GENERIC MARKING PRINCIPLE 4:

Rules must be applied consistently e.g. in situations where candidates have not followed instructions or in the
application of generic level descriptors.

GENERIC MARKING PRINCIPLE 5:

Marks should be awarded using the full range of marks defined in the mark scheme for the question
(however; the use of the full mark range may be limited according to the quality of the candidate responses
seen).

GENERIC MARKING PRINCIPLE 6:

Marks awarded are based solely on the requirements as defined in the mark scheme. Marks should not be
awarded with grade thresholds or grade descriptors in mind.
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Maths-Specific Marking Principles

1 | Unless a particular method has been specified in the question, full marks may be awarded for any correct
method. However, if a calculation is required then no marks will be awarded for a scale drawing.

2 | Unless specified in the question, answers may be given as fractions, decimals or in standard form. Ignore
superfluous zeros, provided that the degree of accuracy is not affected.

3 | Allow alternative conventions for notation if used consistently throughout the paper, e.g. commas being
used as decimal points.

4 | Unless otherwise indicated, marks once gained cannot subsequently be lost, e.g. wrong working
following a correct form of answer is ignored (isw).

5 | Where a candidate has misread a number in the question and used that value consistently throughout,
provided that number does not alter the difficulty or the method required, award all marks earned and
deduct just 1 mark for the misread.

6 | Recovery within working is allowed, e.g. a notation error in the working where the following line of
working makes the candidate’s intent clear.

MARK SCHEME NOTES

The following notes are intended to aid interpretation of mark schemes in general, but individual mark schemes
may include marks awarded for specific reasons outside the scope of these notes.

Types of mark

M

A

B

Method marks, awarded for a valid method applied to the problem.

Accuracy mark, awarded for a correct answer or intermediate step correctly obtained. For accuracy
marks to be given, the associated Method mark must be earned or implied.

Mark for a correct result or statement independent of Method marks.

When a part of a question has two or more ‘method’ steps, the M marks are in principle independent unless the

scheme specifically says otherwise; and similarly where there are several B marks allocated. The notation ‘dep

2

is used to indicate that a particular M or B mark is dependent on an earlier mark in the scheme.

Abbr

awrt
cao
dep
FT
1SW
nfww
oe
rot
SC
soi

eviations

answers which round to
correct answer only
dependent

follow through after error
ignore subsequent working
not from wrong working
or equivalent

rounded or truncated
Special Case

seen or implied
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PUBLISHED
Question Answer Marks Partial Marks
1 B1 | Shape
B1 | Correct x-coordinates
B1 | Correct y-coordinate and max in first
quadrant
2 B1
dr =0.5
dt
B1
d—V = 4qr?
-
dv _dv _dr M1 | For attempt to use a correct form of the
@ chain rule
s =’
dt
Al
When r =l , d—V= 0.125%
4 dt
3(a) 4096 —384x + 15x° B1 | For4096
B1 | For—384x
B1 | For15x?
3(b) 1 B1 I
(4096—384x+15)c2)(9c2—2+—2 For x2—2+—2
X X
Term independent of x : M1 | For use of 2 appropriate terms
—2(4096)+15
-8177 Al
4(a)(i) 720 B1
4(a)(ii 600 B1
@) FT on their (i) x%
© UCLES 2020 Page 4 of 9



0606/12 Cambridge IGCSE — Mark Scheme May/June 2020
PUBLISHED
Question Answer Marks Partial Marks
4(a)(iil) | Starting with 8: 1 xX4x3x2x1=24 B1
Starting with 3, 5 or 7: M1 | May be considering each case
3x4x3x2x2=144 separately, need all three cases for M1
Al
Total =168 Al
4(a)(iii) Alternative
Plan for adding numbers ending in 2 M1
and numbers ending in 8
o 1 4 B1 | Allow unsimplified
Ending in 2: | —x720 |[x—=96
6 5
o 1 3 B1 | Allow unsimplified
Ending in 8: | =x720 |x==72
6 5
Total =168 Al
4b) | "¢, =6"C, BL| n(n-1)(n-2)
3!
n(n=1)(n-2) 6n(n-1) Bl | 6n(n-1)
3! 2! 2!
n(n —l)[(n ~2) —18] =0 M1 | Valid attempt to solve, must have at
least one previous B mark
n=20 Al
4(b) Alternative
"C,=6"C, B1 | For dealing with (n—2)! and (n—3)!
(n—2)121=(n-3)!3! to obtain (n—2)
(n— 2) =6x3 B1 | For dealing with 2! and 3! To obtain 6
n=20 M1 | Valid attempt to solve, must have at
least one previous B mark
Al
5(a) f>9 B1 | Allow y but not x
5(b) It is a one-one function because of the B1
restricted domain
© UCLES 2020 Page 5 of 9
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PUBLISHED
Question Answer Marks Partial Marks
5(c) x=(2y+ 3)2 or equivalent M1 | For a correct attempt to find the
inverse
Jx =3 M1 | For correct rearrangement
)
i Jx =3 A1l | Must have correct notation
2
5(d) x>9 B1 | FT on their (a)
5(e) f(In(x+4))=49 M1 | For correct order
(21n(x+4) +3)2 —49 M1 | For correct attempt to solve, dep on
previous M mark, as far as x =
In (x + 4) =2
x=¢"—4 Al
6(a B1
CRNEY
2
x(-5-2x)+3=0 M1 | For attempt to eliminate one variable,
5 obtain a 3-term quadratic equation = 0
2x"+5x=3=0 and attempt to solve
(2x-1)(x+3)=0
1 Al | Allow Al if just the x-coordinates or
Bl|—, -6 st the v-coordi .
B just the y-coordinates are given
6(b) . 1(5 1 M1 | For attempt at triangle using their
Area of triangle = By + > X6, = <ol
M1 | For attempt to integrate, must have In
[iI-2av=[-3mnx], ptioinice
5 X 2
31 M1 | correct application of limits, dep on
=2y previous M mark
=-3In2 M1 | realisation that value of integral is
negative and making the adjustment
M1 | application of log law, dep on previous
M mark
Area=9 +In8 Al
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Question Answer Marks Partial Marks
7(a 1 1 B1 1
® d—y:(x2—1)§(5x+2) 2 +2x(5x+2)2 For §(5x+2) 2
dx 2 2
M1 | For differentiation of a product
Al
o (5 2)_1 M1 | Dep on previous M mark for attempt to
+ 2 . .
—y=x—(5(x2—1)+4x(5x+2)) simplify
dx 2
or equivalent
dy _25x’ +8x-5 Al
dx 24/5x+2
7(b) 25%2 +8x—5=0 M1 | Equating their numerator in (a) to zero
and attempt to solve
x=0.315 Al
y=-1.70 Al
7(c) Consideration of gradient or y values M1 | Must be a complete method making
either side of stationary point, use of their (a). Allow consideration of
remembering that x> 0. 25x* +8x—5 as a ‘minimum curve’.
Accept 2nd derivative method.
Minimum Al
8(a) b-a B1
8(b B1
®) la+—(b—a) or ——a+—(a+b) For la or —éa
4 4 4
B1 1 1
For —(b—a) or —(a+b
~(b-a) or S(a+b)
1 b 1 a B1 | Correct and simplified
2 4
8(¢c) 1 1 B1 | FT on their answer to (b)
n|—b—-—a
2 4
8(d) % (b—a)+ kb M1 | For use of their (a) and kb
Al
© UCLES 2020 Page 7 of 9
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Question Answer Marks Partial Marks
8(e) 1 (1 1 M1 | For equating their (c) and (d) and then
E(b —a)+kb=n Eb 4 equating like vectors to obtain 2
equations
Lo
2 4
l+k=ﬁ
2 2
n=2 Al
el Al
2
9(a)(i) v=20cos2t when t=m, v=20 B1
9(a)(ii) 20cos2t=0 M1 | Equating their (i) to zero, must be a
cosine and attempt to solve
T Al
t==
4
9(a)(iii) a=—-40sin 2t M1 | Attempt to differentiate their v, dep on
previous M mark, and use their value
for (ii)
—40 Al
9(b)(1) 35 B1
9(b)(ii) 11252 1 (35+x)x5 M1 | Use of area under appropriate part of
2 the graph
Al
x=10 Al
9(b)(iii) 25 10 M1 | Using a ratio method or otherwise, find
5 4 extra time to stop = 2s or equivalent
t'=2 Al
27 Al
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10(a) Iy = St w© 3n M1 | For a correct attempt to solve, may be
TTA T 4 implied by one correct solution
o Al
X=——
12
I Al
xX=—
4
_ Sm Al
12
10(b) ' B1 | Shape — must have three ‘parts’ with

asymptotes

B1 | For correct x-coordinates

B1 | For correct y-coordinate
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Generic Marking Principles

These general marking principles must be applied by all examiners when marking candidate answers. They
should be applied alongside the specific content of the mark scheme or generic level descriptors for a question.
Each question paper and mark scheme will also comply with these marking principles.

GENERIC MARKING PRINCIPLE 1:
Marks must be awarded in line with:
e the specific content of the mark scheme or the generic level descriptors for the question

e the specific skills defined in the mark scheme or in the generic level descriptors for the question
e the standard of response required by a candidate as exemplified by the standardisation scripts.

GENERIC MARKING PRINCIPLE 2:

Marks awarded are always whole marks (not half marks, or other fractions).

GENERIC MARKING PRINCIPLE 3:
Marks must be awarded positively:

e  marks are awarded for correct/valid answers, as defined in the mark scheme. However, credit is given for
valid answers which go beyond the scope of the syllabus and mark scheme, referring to your Team
Leader as appropriate

marks are awarded when candidates clearly demonstrate what they know and can do

marks are not deducted for errors

marks are not deducted for omissions

answers should only be judged on the quality of spelling, punctuation and grammar when these features
are specifically assessed by the question as indicated by the mark scheme. The meaning, however,
should be unambiguous.

GENERIC MARKING PRINCIPLE 4:

Rules must be applied consistently e.g. in situations where candidates have not followed instructions or in the
application of generic level descriptors.

GENERIC MARKING PRINCIPLE 5:

Marks should be awarded using the full range of marks defined in the mark scheme for the question
(however; the use of the full mark range may be limited according to the quality of the candidate responses
seen).

GENERIC MARKING PRINCIPLE 6:

Marks awarded are based solely on the requirements as defined in the mark scheme. Marks should not be
awarded with grade thresholds or grade descriptors in mind.
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Maths-Specific Marking Principles

1 | Unless a particular method has been specified in the question, full marks may be awarded for any correct
method. However, if a calculation is required then no marks will be awarded for a scale drawing.

2 | Unless specified in the question, answers may be given as fractions, decimals or in standard form. Ignore
superfluous zeros, provided that the degree of accuracy is not affected.

3 | Allow alternative conventions for notation if used consistently throughout the paper, e.g. commas being
used as decimal points.

4 | Unless otherwise indicated, marks once gained cannot subsequently be lost, e.g. wrong working
following a correct form of answer is ignored (isw).

5 | Where a candidate has misread a number in the question and used that value consistently throughout,
provided that number does not alter the difficulty or the method required, award all marks earned and
deduct just 1 mark for the misread.

6 | Recovery within working is allowed, e.g. a notation error in the working where the following line of
working makes the candidate’s intent clear.

MARK SCHEME NOTES

The following notes are intended to aid interpretation of mark schemes in general, but individual mark schemes
may include marks awarded for specific reasons outside the scope of these notes.

Types of mark

M

A

B

Method marks, awarded for a valid method applied to the problem.

Accuracy mark, awarded for a correct answer or intermediate step correctly obtained. For accuracy
marks to be given, the associated Method mark must be earned or implied.

Mark for a correct result or statement independent of Method marks.

When a part of a question has two or more ‘method’ steps, the M marks are in principle independent unless the

scheme specifically says otherwise; and similarly where there are several B marks allocated. The notation ‘dep

2

is used to indicate that a particular M or B mark is dependent on an earlier mark in the scheme.

Abbr

awrt
cao
dep
FT
1SW
nfww
oe
rot
SC
soi

eviations

answers which round to
correct answer only
dependent

follow through after error
ignore subsequent working
not from wrong working
or equivalent

rounded or truncated
Special Case

seen or implied
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Question Answer Marks Partial Marks
1(a) f>3 B1 | Allow y but not x
geR B1 | Allow y but not x
16) | In(x-3) B1
In ( X — 3) =9 M1 | For attempt to equate to 9 and solve,
9 must get rid of In
x—3=e
x=¢e’+3 Al
1(c) 9(9x-5)-5=112 M1 | For correct order of operation
x=2 Al
2(a) Either 2log, y =log, v B1
Or log, x=2log, x
Either log, x+log, y =8 leading to M1 | For use of log law
log, xy =8
Or 2log, x+2log, y=8 leading to
log, xy =4
xy =256 Al
2(b) 2y* -3y +1=0 Bl
1 1 M1 | For attempt to solve for y
y >
x=-1 Al
x=0 Al
3(a 1 B1 1
® v=(2¢+1)2 (+c) For v=(2t+1)2
condone absence of ¢
8=1+c¢, ¢=7 M1 | For attempt to find ¢
1
must have k(2¢+1)2
1 Al
v=(2t+1)2+7
© UCLES 2020 Page 4 of 8
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Question Answer Marks Partial Marks
3(b 3 B1 3
®) s=%(2t+1)2+7t(+d) For %(2t+1)z
M1 | For attempt to integrate their answer to
1
(a), must have k(2f+1)2in (a)
M1 | A fi
a=lig. d_l_l ttempt to find d
3
3 Al
s :l(2t+1)2 v74
3 3
4(a) 3V 41 B3 | Bl for 2
2l x+=| —— 3
4 8 B1 for =
4
B1 for _4l
8
4 B2
(®) _E’ _ﬂj B1 for _ or FT on their —b
4 8 4
41 .
B1 for v or FT on their ¢
4(c) B1 | For shape with max in 2" quadrant
B1 . —3++/41
For x-intercepts T
B1 | For y-intercept of 4 and cusps
4(d) 41 B1 | FT on their c
8
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Question Answer Marks Partial Marks
5(a) p(3): 162+9a+36+b=11 M1 | For attempt at p(3) and p(-1)
p(-1): —6+a-12+b=-21
9a+b+187=0 Al | for both, may be implied by correct
a+b+3=0 work later
a=-23, b=20 M1 | attempt to solve simultaneous
equations
Al | For both
p(x)=(x-2) (6x2 lx— 10) M1 | For attempt to fa}ct-o.rise or use
algebraic long division
AL | For (6x ~11x-10)
5(b) p(x)=(x-2)(3x+2)(2x-5) M1 | For attempt to factorise or use
quadratic formula — must be seen
5 2 5 Al | For all three solutions
372
6(a) 1(5 B1
13\ -12
6(b) 4-2k=-10r M1 | equating like vectors to obtain 2
1+3k=5r equations
7 e 3 M1 | Dep on previous M mark, for attempt
"m0 T to solve simultaneously
Al
6(c)(1) 3q-2p B1
6(c)(i) | 9q—-6p B1
6(c)(iii) A common point of 4 and the same B1
direction vector
6(c)(iv) 1:2 B1
7 B1
®) %x102x9:35 50 0=0.7
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Question Answer Marks Partial Marks
7(b) Arc length CD: 7 B1
A ]y M1 | For a complete method to find 4B,
sin(0.35) = 7‘2 could be using cosine rule
AB =8.23(0) Al
Perimeter = 7+4+8.23=19.2 Al
7(c) . 1, M1 | For complete attempt at triangle area,
Area of triangle = 512 sin(.7 may use equivalent method
Area of triangle =46.4 Al
Shaded area =11.4 Al | Follow through on their area of the
triangle
8 B1
@ 44 (n-1)04)
2
n M1 | Attempt to form a 3 term inequality
5(14 +(n=1)0.4)>300 and find the positive critical value
0.4n> +13.6n—600>0
Positive critical value 25.29 Al
26 terms Al
8(b) a+ar=9 B1
B1
? _36
-~
36(1 + r)(l — r) =9 M1 | attempt at solution of simultaneous
equations
NE) Al
r=—
2
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Question Answer Marks Partial Marks
9 X ( 5x— 3) =2 M1 | attempt at a 3-term quadratic equation
) in one variable with solution
5x°—-3x-2=0
Al
x=1, x:—g Allow ifx:—gnot seen
5 5
A (1, 2) Al
B1
2 [50)
5
. M1 | Using their A and B
Area of triangle :% SIng fhetr £ all
32 B1 3
Area under curve: .[1 —dx= [21n x]l3 For [21n x]l
X
=2In3 M1 | For use of limits
Total area = % +1n9 Al
10(a 1 1 B1 1
(@) d_y:lx(x+2) 2+(x+2)2 For l(x+2) 2
de 2 2
M1 | For differentiation of a product
Al
1 i M1 | For attempt to simplif
d—y:—(x+2) 2[x+2(x+2)] P P
de 2
dy  3x+4 Al
dx  2Vx+2
10(b) 3x+4=0 M1 | For setting their numerator in (a) to
zero and attempt to solve
4 Al
xX=——
3
46 Al
=——— o0¢e
9
10(c) Using the gradient method or M1 | complete method
inspection of y-coordinates either side
of stationary point.
Allow use of second derivative
Minimum A1l | Must be from correct work
© UCLES 2020 Page 8 of 8
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Generic Marking Principles

These general marking principles must be applied by all examiners when marking candidate answers. They
should be applied alongside the specific content of the mark scheme or generic level descriptors for a question.
Each question paper and mark scheme will also comply with these marking principles.

GENERIC MARKING PRINCIPLE 1:
Marks must be awarded in line with:
e the specific content of the mark scheme or the generic level descriptors for the question

e the specific skills defined in the mark scheme or in the generic level descriptors for the question
e the standard of response required by a candidate as exemplified by the standardisation scripts.

GENERIC MARKING PRINCIPLE 2:

Marks awarded are always whole marks (not half marks, or other fractions).

GENERIC MARKING PRINCIPLE 3:
Marks must be awarded positively:

e  marks are awarded for correct/valid answers, as defined in the mark scheme. However, credit is given for
valid answers which go beyond the scope of the syllabus and mark scheme, referring to your Team
Leader as appropriate

marks are awarded when candidates clearly demonstrate what they know and can do

marks are not deducted for errors

marks are not deducted for omissions

answers should only be judged on the quality of spelling, punctuation and grammar when these features
are specifically assessed by the question as indicated by the mark scheme. The meaning, however,
should be unambiguous.

GENERIC MARKING PRINCIPLE 4:

Rules must be applied consistently e.g. in situations where candidates have not followed instructions or in the
application of generic level descriptors.

GENERIC MARKING PRINCIPLE 5:

Marks should be awarded using the full range of marks defined in the mark scheme for the question
(however; the use of the full mark range may be limited according to the quality of the candidate responses
seen).

GENERIC MARKING PRINCIPLE 6:

Marks awarded are based solely on the requirements as defined in the mark scheme. Marks should not be
awarded with grade thresholds or grade descriptors in mind.
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Maths-Specific Marking Principles

1 | Unless a particular method has been specified in the question, full marks may be awarded for any correct
method. However, if a calculation is required then no marks will be awarded for a scale drawing.

2 | Unless specified in the question, answers may be given as fractions, decimals or in standard form. Ignore
superfluous zeros, provided that the degree of accuracy is not affected.

3 | Allow alternative conventions for notation if used consistently throughout the paper, e.g. commas being
used as decimal points.

4 | Unless otherwise indicated, marks once gained cannot subsequently be lost, e.g. wrong working
following a correct form of answer is ignored (isw).

5 | Where a candidate has misread a number in the question and used that value consistently throughout,
provided that number does not alter the difficulty or the method required, award all marks earned and
deduct just 1 mark for the misread.

6 | Recovery within working is allowed, e.g. a notation error in the working where the following line of

working makes the candidate’s intent clear.
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MARK SCHEME NOTES
The following notes are intended to aid interpretation of mark schemes in general, but individual mark schemes
may include marks awarded for specific reasons outside the scope of these notes.
Types of mark
M Method marks, awarded for a valid method applied to the problem.

A Accuracy mark, awarded for a correct answer or intermediate step correctly obtained. For accuracy
marks to be given, the associated Method mark must be earned or implied.

B Mark for a correct result or statement independent of Method marks.
When a part of a question has two or more ‘method’ steps, the M marks are in principle independent unless the

scheme specifically says otherwise; and similarly where there are several B marks allocated. The notation ‘dep’
is used to indicate that a particular M or B mark is dependent on an earlier mark in the scheme.

Abbreviations

awrt answers which round to

cao correct answer only

dep dependent

FT follow through after error

isw ignore subsequent working

nfww  not from wrong working

oe or equivalent

rot rounded or truncated

SC Special Case

soi seen or implied

Question Answer Marks Guidance
1(a) 3 | B1 For correct shape with minimum
point in the fourth quadrant and the
maximum point in the first quadrant.
Ends of the curve must be in the 2nd
and 4th quadrants
B1 for correct x- intercepts
(-1,0), (2,0), (4,0)
B1 for correct y-intercept (0,—24)
1(b) x<-1 B1
2<x<4 B1
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Question Answer Marks Guidance
2 2x2 +4x+k—1=kx+3 2 | M1 for attempt to equate the line and
curve and simplify to a 3 term
222 4 (4— —4)= quadratic equation = 0
W (d-k)r+(k-4)=0 Al for a correct equation, allow
equivalent form
(4—k)2 = 4x2x(k—4) M1 | Use of discriminant in any form
k> —16k+48=0 2 | Dep M1 on previous M mark, for
k=12, k=4 attempt to solve a quadratic equation
Do not isw in k
Al for both
Alternative 1
2%l +dx+k—-1=lkx+3 2 M1 for attempt to equate the line and
curve and simplify
237 +(4—k)x+(k—4)=0 Al for a correct equation, allow
equivalent form
k=4x+4 M1 Equating gradients and substitution to
A2 y obtain a quadratic equation in terms
z["T“j +(4—k)(¥)+(k—4)=o of
k> —16k+48=0 2) Dep M1 on previous M mark, for
k=12 and k =4 attempt to solve a quadratic equation
Do not isw in k
Al for both
Alternative 2
2x2 +4x+k—1=lkx+ 2 M1 for attempt to equate the line and
X x+k fx +3
curve and simplify
257 +(4—k)x+(k—4)=0 Al for a correct equation, allow
equivalent form
k=4x+4 M1 Equating gradients and substitution to
2% —4x =0 obtain a quadratic equation in terms
x=0, 2 of x and solution of this equation to
obtain 2 x values
k=4x+4 2) Dep M1 on previous M mark, for
k=12 and k=4 substitution of their x values to obtain
Do not isw k values
A1l for both
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Question Answer Marks Guidance
3 b=243 B1 | Must be evaluated
3C x3* x (—a)=-81 M1 | Allow equivalent with no negative
signs, allow sign error
1 Al
a=— oe
5
5C2 %33 ><( —a)2 M1 | Allow with their a*
4 Al | Must be from correct working
c=— or 10.8 oe
5
4 dy 6x X2 2 | M1 for attempt to differentiate, must
dr = -4 2 have at least one term correct
A1l All correct
1 B1
When x=2, Q:——
dx 2
4 B1 8
When x =2, y=ln8—§,or exact Allow ln8—g
equivalent
Equation of tangent M1 | Dep on first M mark, allow
4 1 unsimplified, allow use of decimals
y—| In8—— |=—=(x-2) oe
3 2
1 . Al 1
0, In8— 3 , or exact equivalent Allow x=0,y=In8— 3
5(a 1 M1 1
(@) —(5—\/3)(2+4\/§) Need to see —(10—18\/5—12) or
2 2
%(10_2\/34_20\/5_12) (5—9\/5—6) minimum for M1
93 -1 Al
5(b) 53 1-243 M1 | Attempt at trig ratio and attempt to
tan ABC = X rationalise.
Lr2ys 1-243 Need to see 5—113/3+6 in th
- +
5_ 310346 eed to see IV in the
= numerator as a minimum for M1
1-12 Allow one error only
= \/§ -1 2 | Al for \/g ,
Al for —1
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5(c) sec? ABC =tan? ABC +1 M1 | Allow use of correct identity with
2 their (b)
= (\/g - 1) +1 oe
=5-23 Al
Alternative
> )2 M1 For a complete method using triangle
, \/ (5 - \/g ) + (1 + 2\/5 ) ABD, with sufficient detail in the
sec” ABC = expansions and rationalisation
1+24/3
leads to M leads to
13+443
533+72-24243
121
=5-23 Al)
6(a) Midpoint = (2,7) B1
. 6 B1
Gradient of 4B = A oe
) 4 M1 | Must be using a perp gradient and a
Perp bisector: y—7 = —g(x -2) rfll-ghing
4x+3y-29=0 Al | Allow in any order but must be
equated to zero.
6(b) 3 B1 | FT on their (a)
6(c) . ___. (=3 M1 | Allow equivalent vectors or other
Displacement vector CM = 4 methods. May be implied by one
correct coordinate.
(_1,11) Al | Allow x=-1, y=11
© UCLES 2020 Page 7 of 10



0606/12 Cambridge IGCSE — Mark Scheme March 2020

PUBLISHED
Question Answer Marks Guidance
7(a) 1 a 3 b M1 | For attempt at an equation using
pl—=|i—+=—=-12=0 1
2) 8 4 2 either p(——j or p(3)
p(3):27a+27+3b-12=105 2
a+4b=-90 Al | Allow equivalent with constants
collected
9a+b=30 Al | Allow equivalent with constants
collected
a=6,b=-24 2 | M1 for attempt to solve their
equations, dep on first M mark
A1l for both
70y (2x+1) (327 -12) 2 | B1 for 3x°
B1 for —12 and no extra term in x
7(c) 1 B1
X=——
2
x=12 B1 | Dep on both B marks in part (b)
8(a) -20 B1
48
8(b) =20 B1 | Follow through on their (a)
t
48
8(c) 12) (-25 Bl
+ t oe
8 45
8(d) 12) (-5 B1
+ t oe
8 -3
8(e) P—Q‘z ~(12- 5t)2 + (8- 3t)2 M1 Attgmpt to find mpdulus of their (d)
which must contain terms in ¢
P—Q‘ _ \/144 120 + 25¢% + 64 — 481 + 91 Al | Must see correct expansion leading to
given answer.
PO =341 —168¢ +208
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Question Answer Marks Guidance
8(H) 3472 168t +204=0 M1 | For dealing with square root correctly
and attempt to solve a 3 term
quadratic equation
2.15 only Al
9(a)(i) 360 B1
9(a)(ii) 60 B1 | FT on their (b)(i) divided by 6
9(a)(iii)) | A complete plan for dealing with odd M1 | Must be considering each case
numbers and numbers greater than 7000,
see below
Starts with 8 and ends with odd = 48 B1
Starts with 7 or 9 and ends with odd = 72 B1
120 Al
Alternative
Their answer to (a)(i) —odd numbers M1 Must be considering each case
starting with 2—odd number starting with 3
or 5—all even numbers
All even numbers =120 2 B1 for 1 correct
0dd and starting with 2 = 48
Odd and starting with 3 or 5 =72
120 Al)
9(b ! B1
® g,
(n—3)13!
n(n—1)(n-2)=552n M1 | Attempt to simplify factorials
n(n2 —3n— 550) -0 M1 | Dep on previous M mark for
expansion and simplification to a
cubic or quadratic in # and attempt to
n(n—25)(n+22)=0 solve
n=25 Al | For n=25 only
10(a) o+45° =144.7°, 324.7° 3 | M1 for attempt to solve using a
correct order of operations, may be
implied by one correct solution
Al for 1 correct solution
~997° 979,70 Al for a second correct solution and
a=9.7", 279.7 no extras
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10(b)(1) (sin 6+ 1) — (sin 6— 1) M1 | For dealing with fractions
sin® 6 -1
2 M1 | For simplification of numerator and
—cos? @ use of the correct identity
_Dsec’ O Al | Must see previous line for Al
a=-2
10(b)(i1) | —2sec?3p=-8 oe M1 | For making use of (i) and attempt to
sec3¢g =12 simplify in terms of 3¢
Al
cos3gp=t—
_2n T m 2m 3 | Dep M1 for attempt to solve, may be
3¢= 37 373 3 implied by one correct solution
o T o 2 A1l for each pair of correct solutions
"9 o 9 o
or
+0.349, 10.698,
11 a 2 | B1 for 1 term correct
In(2x+3)+In(3x—-1)—In
[ ( * ) ( i ) x]l B1 all correct
(ln (2a+3)+In(3a—1)- lna) M1 | Correct substitution of limits, dep on
first B1, ignore equality
—(In5+In2) Must have 3 terms involving x
(2a + 3) (3a - 1) M1 | For use of both addition and
HT =In2.4 subtraction rules, ignore equality
Or for use of addition rule on each
side of an equation.
6a’> -17a-3=0 Al
a=3 2 | M1 for solution of their quadratic
Al for a=3 only
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Generic Marking Principles

These general marking principles must be applied by all examiners when marking candidate answers.
They should be applied alongside the specific content of the mark scheme or generic level descriptors
for a question. Each question paper and mark scheme will also comply with these marking principles.

GENERIC MARKING PRINCIPLE 1:
Marks must be awarded in line with:
e the specific content of the mark scheme or the generic level descriptors for the question

e the specific skills defined in the mark scheme or in the generic level descriptors for the question
¢ the standard of response required by a candidate as exemplified by the standardisation scripts.

GENERIC MARKING PRINCIPLE 2:

Marks awarded are always whole marks (not half marks, or other fractions).

GENERIC MARKING PRINCIPLE 3:
Marks must be awarded positively:

e marks are awarded for correct/valid answers, as defined in the mark scheme. However, credit
is given for valid answers which go beyond the scope of the syllabus and mark scheme,
referring to your Team Leader as appropriate

marks are awarded when candidates clearly demonstrate what they know and can do

marks are not deducted for errors

marks are not deducted for omissions

answers should only be judged on the quality of spelling, punctuation and grammar when these
features are specifically assessed by the question as indicated by the mark scheme. The
meaning, however, should be unambiguous.

GENERIC MARKING PRINCIPLE 4:

Rules must be applied consistently e.g. in situations where candidates have not followed
instructions or in the application of generic level descriptors.

GENERIC MARKING PRINCIPLE 5:

Marks should be awarded using the full range of marks defined in the mark scheme for the question
(however; the use of the full mark range may be limited according to the quality of the candidate
responses seen).

GENERIC MARKING PRINCIPLE 6:

Marks awarded are based solely on the requirements as defined in the mark scheme. Marks should
not be awarded with grade thresholds or grade descriptors in mind.
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MARK SCHEME NOTES
The following notes are intended to aid interpretation of mark schemes in general, but individual mark schemes
may include marks awarded for specific reasons outside the scope of these notes.
Types of mark
M Method marks, awarded for a valid method applied to the problem.

A Accuracy mark, awarded for a correct answer or intermediate step correctly obtained. For accuracy
marks to be given, the associated Method mark must be earned or implied.

B Mark for a correct result or statement independent of Method marks.
When a part of a question has two or more ‘method’ steps, the M marks are in principle independent unless the

scheme specifically says otherwise; and similarly where there are several B marks allocated. The notation ‘dep’
is used to indicate that a particular M or B mark is dependent on an earlier mark in the scheme.

Abbreviations

awrt answers which round to
cao correct answer only

dep dependent

FT follow through after error
iSW ignore subsequent working
nfww  not from wrong working
oe or equivalent

rot rounded or truncated

SC Special Case

soi seen or implied
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Question Answer Marks Guidance
1 A'NnB oe B1
(XNY)u(XnZ)or Xn(YuZ) Bl
2 2x2 +3x+k=kx—3 M1 | For an attempt to equate and simplify to a
3 term quadratic equation, allow an error
in one term
23> +(3-k)x+(k+3)=0 Al
(3 _ k)2 _4x2x ( k+ 3) M1 | For attempt to use the discriminant, allow
previous error, leading to a quadratic
equation in terms of k
k* —14k —15=0 giving critical values of Al | For critical values
—1 and 15
-1<k<15 Al
3 _ , x o oy M1 | For expressing the terms on the left hand
Either 7% x 7% or 492 x49” or 5°* x5~ side of either one of the 2 equations in
Sx terms of powers of 7, 49, 5 or 25
or 252 x257
ke Al
7" x 7% =7 or 492 x49” =49°
5x Al
5 x5% =57 or 252 x25" =25"
leading to x+2y =0 M1 | For attempt to solve two linear equations,
and 5x+2y=-2 with integer coefficients and constants, in
terms of x and y
1 1 Al
X = -, = —
27
4(1) 2 8x B1
—(In(4x” +1)|=
( ( )) 4x* +1
F iffi i i
( P 3) Eix 9 ( Ax? 4 1) M1 | For attempt to differentiate a quotient
4x° +1
d = ( * ) - A1 | For all other terms, not including
dx (2x - 3)
-— , correct
4x" +1
4(ii 1 M1
i When x =2, Y = 16 2In17 For attempt to find value of 2 when
dx 17 dx
=—4.73 x =2 and multiply by 4
Change in y =-4.73h Al
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Question Answer Marks Guidance
5(1) f>1 B1 | Must be using correct notation
geR B1 | Must be using correct notation
5(ii) g(0)=1, g(1)=2 M1 | For attempt at g”and correct order
and attempt at (2)
f(2)=164.8 awrt 165 Al
5(iii) B3 | B1 for correct f and (0,4), must be in
first and second quadrant
B1 for correct ! and (4,0) , must be in
first and fourth quadrant
B1 for y =x and/or symmetry implied,
by ‘matching intercepts’. No
intersection.
6 dy _1 M1 | For attempt to differentiate, must be in
—=k(8x+5) 2 _!
dx the form A(8x +5) ™ 2
Al
Y_ 48x+5) 2
dx
B1
Whenx= —,y=3
3 1 M1 1
Normal: y—3=——| x—— For attempt at the normal when x = —,
4\ 2 2
. . dy
using correct process for their ™ and
their y.
6x+8y—-27=0 Al
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Question Answer Marks Guidance
7(1) lgy=I1gA+xlgb B1 | For statement, may be implied by
subsequent work
Either M1 | For one correct equation
6=1gA+341gh
or 3.6=1gA+2.21gh M1 | For another correct equation and attempt
to solve simultaneously
lgb=2,b=100 Al
lg4=-0.8,4=10"%0r 0.158 Al
Or M1 | equating gradient to Ig b and attempt to
Gradient=1gb =2 evaluate
b =100 A1l | Must be identified as b
6=1lgA+3.41gh M1 | For a correct equation and attempt to find
or3.6=I1gA+221gh lg A
lg4=-0.8,A=10"%0or 0.158 Al | Must be identified as 4
7(ii) 1g900 =-0.8 + 2x oe M1 | For correct use of y = 900
x=1.88 Al
8(1) 2 2 2 M1 | For use of Pythagoras’ theorem and
BC = (7 * \/g) - (7 B \/g) attempt to expand and simplify
=49 + 14/5+5+49 — 14~/5+5
=108
BC=63 Al
Perimeter =22 + 6/5 + 6/3 Al
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8(ii) Either M1 | Either
1
5(4 + 3\/§ +11+ 2\/5)(7 + \/g) For a valid method and attempt to expand
1 out and simplify
=5(15+5\B)(7+ﬁ)
=%(105 +355 +155+25)
Or M1 | Or
1
(4 + 3\/5)(7 + \/g) + 5(7 + \/g)(7 B \/g) For a valid method and attempt to expand
1 out and simplify
=28 +215+4/5+15+ = 49-5)
Area= 65+255 A2 | Alfor each term
9(i) Either M1 | For use of cosine rule
15 =10° +10> —200cos AOB
cos AOB =-0.125
AOB =1.696 so 1.70 to 2 dp Al | Must have justification to 2 dp
Or M1 | For use of basic trig
: (AOB) 7.5
sin| —— |=—
2 10
408 =0.8481
2
AOB =1.696 so 1.70 to 2 dp Al
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Question Answer Marks Guidance
9(ii B1
(i) Angle DOC =§
Either M1 | For attempt to get AOD or BOC
AOD = BOC = 0.5(21: —g -1 .696)
AOD =BOC =1.77
Arc lengths =17.7 M1 | For attempt at arc length using their
previous answer
Perimeter = 15+10+(2><17.7):60.4 Al
Or M1 | For either arc length
Arc AB=17 or Arc CD = IOTTE
(20n —arc AB —arc CD) M1
Perimeter = 60.4 Al
9(iii) Either M1 | For area of sector using their BOC
1
Area of each sector = 5102 (1.770)
Area of triangles = M1 | For area of one triangle using the sine
1 o 1 ) rule oe
—x100xsin— [+| —x100sin1.70
2 3 2
Total area=177 +43.3 +49.6 M1 | For plan
Area=awrt 270 Al
Or M1 | For area of a sector or area of a triangle
Area of upper segment = using the sine rule oe
1 .
5102 (1.696 —sin1.696)
Area of lower segment = M1 | For whichever has not been obtained in
revious part
1 10| £ —sin E) P P
2 3 3
Shaded area = 1007w — are of the 2 segments M1 | For plan
Area=314.2-35.2-9.06
Area=awrt 270 Al
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10 1.5=2+cos3x M1 | For correct attempt to find points of
cos3x=-0.5 intersection
3 21 4n M1 | For dealing with 3x correctly
x=—, —
33
2 Al
x="" or 40°
9
4 Al
x=-% or 80°
9
Either M1 | For subtraction method — condone
An omission of or incorrect limits
J.zi 1.5—(2+cos3x) dx
9
. 4n M1 | For attempt to integrate — condone
[-0.5x — ksin3x],, omission of or incorrect limits
9
~ 4n Al | All correct — condone omission of or
—0.5x— 1 sin3 x} ’ incorrect limits
3 2n
B 9
2 3 T 3 M1 | Dep for application of limits, must be in
9 6 9 6 radians
Al
Area = ¥3_N
3 9
Or M1 | For attempt at rectangle (must include
(1 s znj subtraction subsequently)
DX —
9
. 4n M1 | For attempt to integrate — condone
[2x + ksin3x ]zgn omission of or incorrect limits
9
~ 4n Al | All correct — condone omission of or
2x + 1 sin3 x} ’ incorrect limits
3 2n
B 9
8t 3 an 3 M1 | Dep for application of limits, must be in
— || =t radians
9 6 9 6
Al
Area = N3_ =
3 9
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11(a)(i) 362880 B1
11(a)(ii) 7! x2 B1 | For 7!
10080 B1 | For 7! x2leading to 10080
11(a)(iii)) | Total= 4! x4! x3!=3456 B3 | B1 for treating as 4 separate units 4!
B1 for either number of ways of
arranging the maths books amongst
themselves 4! or the number of ways of
arranging the physics books amongst
themselves 3!
11(b)(1) 18564 B1
11(b)(ii)) | Total 3738 B4 | B1 4boys 3150
B1 5boys 560
B1 6boys 28
12 dy [ nj M1 | For attempt to integrate
—=kcos| x+—| +¢
dx 3
dy ( n) A1l | All correct, condone omission of +c
—=-2cos| x+— | +c
dx 3
2n M1 | Dep for attempt to find ¢
5=-2cos—+c
3
Al
Y = —2cos(x+£j +4
dx 3
] n M1 | attempt to integrate a second time to
y=psin|x+—| (+gx+d) i
3 obtain y = psin [x + Ej
) T Al | All correct, condone omission of +d
y=-2sin x+§ +4x+d
51 . 2n 4rn M1 | Dep for attempt to find a second arbitrary
—=-2sin—+—+d
3 3 3 constant
Al
y=-2sin x|t dx+ 2443
3 3
. T
or y= —ZSln(x +§j +4x+2.78
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Generic Marking Principles

These general marking principles must be applied by all examiners when marking candidate answers.
They should be applied alongside the specific content of the mark scheme or generic level descriptors
for a question. Each question paper and mark scheme will also comply with these marking principles.

GENERIC MARKING PRINCIPLE 1:
Marks must be awarded in line with:
e the specific content of the mark scheme or the generic level descriptors for the question

e the specific skills defined in the mark scheme or in the generic level descriptors for the question
¢ the standard of response required by a candidate as exemplified by the standardisation scripts.

GENERIC MARKING PRINCIPLE 2:

Marks awarded are always whole marks (not half marks, or other fractions).

GENERIC MARKING PRINCIPLE 3:
Marks must be awarded positively:

e marks are awarded for correct/valid answers, as defined in the mark scheme. However, credit
is given for valid answers which go beyond the scope of the syllabus and mark scheme,
referring to your Team Leader as appropriate

marks are awarded when candidates clearly demonstrate what they know and can do

marks are not deducted for errors

marks are not deducted for omissions

answers should only be judged on the quality of spelling, punctuation and grammar when these
features are specifically assessed by the question as indicated by the mark scheme. The
meaning, however, should be unambiguous.

GENERIC MARKING PRINCIPLE 4:

Rules must be applied consistently e.g. in situations where candidates have not followed
instructions or in the application of generic level descriptors.

GENERIC MARKING PRINCIPLE 5:

Marks should be awarded using the full range of marks defined in the mark scheme for the question
(however; the use of the full mark range may be limited according to the quality of the candidate
responses seen).

GENERIC MARKING PRINCIPLE 6:

Marks awarded are based solely on the requirements as defined in the mark scheme. Marks should
not be awarded with grade thresholds or grade descriptors in mind.
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MARK SCHEME NOTES

The following notes are intended to aid interpretation of mark schemes in general, but individual mark schemes
may include marks awarded for specific reasons outside the scope of these notes.

Types of mark
M Method marks, awarded for a valid method applied to the problem.

A Accuracy mark, awarded for a correct answer or intermediate step correctly obtained. For accuracy
marks to be given, the associated Method mark must be earned or implied.

B Mark for a correct result or statement independent of Method marks.

When a part of a question has two or more ‘method’ steps, the M marks are in principle independent unless the
scheme specifically says otherwise; and similarly where there are several B marks allocated. The notation ‘dep’
is used to indicate that a particular M or B mark is dependent on an earlier mark in the scheme.

Abbreviations

awrt  answers which round to
cao correct answer only

dep dependent

FT follow through after error
iSW ignore subsequent working
nfww not from wrong working

oe or equivalent

rot rounded or truncated
SC Special Case

soi seen or implied
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Question Answer Marks Guidance
1(1) B3 | B1 for y intercept (0,1), must have a
graph
B1 for starting and finishing at (190,—1)
B1 for all correct, must be attempt at a
curve passing through (i30,—1) and
(i60, —3)
1(ii) 2 B1
1(iii B1
(i) 120° or 2n
3
2 lgy> =mx+c B1 | May be implied by subsequent work
Gradient= —4 (= m) B1
c=32 B1
their Ettheir ™ M1 | Dep on first Bl
y=10 2 2 Y their -+their
Use of Igy” =2lgyand 10 2
Or use Ofy2 _ lo(their c+their mx) and
their S+their 2=
2 2
y — 101 6—-2x Al
3 14 B2 | All terms correct
X 13 2
1—7 =1—2x+7x or B1 for 2 correct terms
(1 _ 2x)4 18y 4242 B2 | First three terms correct
or B1 for one incorrect term
M1 | For attempt to multiply out to obtain
Product = 1—10x + 22 prio mutiply ou :
7 (1)=10x+mx*, m#16
293 A1l | For both, need to identify a and b
a=-10, b=—
7
4(1) B4 | B1 for shape, with max in first quadrant
B1 for (—0.5,0) and (5,0)
B1 for (0,5)
B1 all correct, with cusps and correct
curvature for x<0.5 and x>5
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Question Answer Marks Guidance
4(ii) k=0 B1 | Not from incorrect work
Stationary point when M1 | For attempt to find y-coordinate of
121 stationary point, must be a complete
y:i? or £15.125 method i.e.
Use of calculus
Use of discriminant,
Use of completing the square
Use of symmetry
Allow if seen in part (i), but must be used
in (ii)
Al
i E cao
8
Sa(i) fg B1
Sa(ii) g B1
Sa(iii) ! B1
Sa(iv) g B1
5(b)(i) Undefined at x=0 oe B1
5(b)(i1) 4=a+b M1 | For attempt at h(1) and differentiation to
h'(x)= é and attempt at h'(1) obtain h'(1), must have the form
h'(x)= % oe
X
b=-8 Al | For both
a=12
6(a) 757 B3 7
prgir B1 for each term or for each of a=5,
b=§,0=—z
3 3
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PUBLISHED 2019
Question Answer Marks Guidance
6(b) Either M1 | For change of base.
log, x + =3
log, x
(log x)z ~3log, x+2=0 M1 | Dep for forming a 3 term quadratic
! ’ equation in log, x and a correct attempt to
log, x=1, log,x=2 solve
x=7, x=49 M1 | Dep on both previous M marks for
dealing with a base 7 logarithm correctly
Al | For both
M1 | For change of base
Or +2log, 7=3
log .7
2(10g 7)2 ~3log. 7+1=0 M1 | Dep for forming a 3 term quadratic
* ) equation in log_7 and a correct attempt to
log, 7=1, log . 7=0.5 !
* * solve
x=7, x=49 M1 | Dep on both previous M marks for
dealing with a base x logarithm correctly
Al | For both
Or M1 | For change of base
lex ,187 5 o 1g1000
lg7 Igx
(1gx)2 _ 31g7(1gx) n 2(lg7)2 -0 M1 | Dep for forming a 3 term quadratic
lox=2le7  lex—lo? equation in g xand a correct attempt to
gr=s8 5 solve
x=7, x=49 M1 | Dep on both previous M marks for
dealing with a base 10 logarithm correctly
Al | For both, must be exact
7( B1 x2
() ii—di:(e)‘2 +1)+2xe"2 (x+5) For 2xe
M1 | For attempt at differentiating a product or
expanding brackets and differentiating a
product
Al For all other terms, apart from 2xe"2 ,
correct
© UCLES 2019 Page 6 of 10
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PUBLISHED 2019
Question Answer Marks Guidance
7(ii d M1 d
(i1) When x=0.5, ay =9.35 For attempt to find their ay when
x = 0.5 and multiplication by p
Approximate change = 9.35p Al
7(iii) dy dx dy M1 | For use of correct rates of change
X — =
dv dr dxdt equation using their % when x =0.5and
9.346x — =2
dt d_y =2
dr
Al
dr =0.214 FTon —
dr their 9.346
Must be correct to at least 3 sf
8(a)(i) Either B2 | For correct matrices in correct order
2 1 1 2 1 or B1 if one correct matrix and a slip in
1 3 0 1 3 one element of the other matrix
4
1 1 2|2|or|1 1 (J
01 3 0 1
301 30
Or B2 | For correct matrices in correct order
211 0 3 or B1 if one correct matrix and a slip in
( 4 2 0) 13110 one element of the other matrix
1 0 2 3 1
2 0 3
or (4 2
@) 3
8(a)(ii) 10 M1 | For matrix multiplication of their (i), with
10 at least 2 elements correct, must be in
correct form, may be unsimplified
6|or (10 10 6 2 12)
2 Al | All correct and identifying team E
12
Team E
8(b)(1) 4 1 B2 4 1
1 B1 for l and B1 for
612 1 6 -2 1
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Question Answer Marks Guidance
8(b)(ii) C=A"B M1 | For pre-multiplication by their inverse
from (i)
14 15 0 M1 | Dep for matrix multiplication, using their
C=—- . .
6l2 1l1 =2 inverse from (i), at least 2 elements
correct
1(21 -2 Al
=— oe
69 2
9(i) nr2h =1200m Bl
1200 12007 L B1 | Must have attempt to use in an equation
h=—— or wh= and substitution for S
r r
into their S
B1
S =2m + (27[;’ X IZ(Z)OJ
r
leading to given answer
9(ii M1
(i) a5 =4nr - 240207[ Must obtain the form Ar + ﬁ;
dr r r
ds y— M1 | Dep for equating to zero and attempt to
When i 0, r=v600, 8.43 solve to obtain 7 = ...
Al | For correct r
S i =1340 or 1341 Al
) d2s 48007 B1 | For a correct method to reach a correct
Either 37 =4n+ > conclusion
5 If r is not calculated, then must state that
d-s . r>0
— >0 so minimum
dr
Or Consideration of gradient e.g. B1 | Must be making a correct and convincing
r <843 | 8.43 >8.43 argument with sufficient detail
as - 0 +
dr
Minimum point
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Question Answer Marks Guidance
10(1) Either M1 | Attempt to use cosine rule
18% =10° +10* - 200cos AOB
cos AOB =-0.62 Al | Allow unsimplified
AOB = 2.2395 or greater accuracy, so 2.24 Al | Must justify 2 dp
(to 2 dp)
or AOB =2.239... s0 2.24 (to 2 dp)
AOB =2.240 50 2.24 (to 2 dp)
10(i) . AOB 9 M1 | Attempt at trig using a right angled
Or sin =— trianel
2 10 riangilce
or tan A0B = i
2 o
40B 19
or cos =—
2 10
Al
408 = awrt 1.12
2
AOB =2.2395 or greater accuracy, so 2.24 Al | Must justify 2 dp
(to 2 dp)
or AOB=2.239... so0 2.24 (to 2 dp)
AOB =2.240 so0 2.24 (to 2 dp)
10(ii) AOC =27 — 2(2,2395) or M1 | For attempt to find angle AOC or ABC
A40C AOC:2n—2(their AOB)
or ABO g (R395) & ABC =1~ (their AOB)oe
AOC =1.804 or 1.803 Al | Condone 1.8 or 1.80
Arc length = 18.04 or 18.03 M1 | For attempt at arc length using
10 x their AOC
AC = 20sin AOC or 36sin ABC M1 | For attempt at AC using th;ir AOC, or
ABCbut AOC #2.24 or —
or V10% +10 — 200c0s AOC 3
or V18 +187 — 648 cos ABC
=15.69 or 15.7
Perimeter = 33.7 Al | Allow awrt 33.7
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Question Answer Marks Guidance
10(ii1) Area of sector = 50x1.804 M1 | For attempt at sector area
=90.2 or 90.15
or %x 10* x their AOC
AOC must be in radians
Area of triangle = 50sin1.804 =48.6 or 48.66 M1 | For attempt at area of triangle
%x 10* x sin their AOC
AOC must be in radians
Shaded area=41.6 or 41.5 Al | Lack of accuracy is penalised here
11 1 M1 1
d—y=2(3x—1)3 +c For Y_ a(3x—-1)3, condone
dx dx
omission of + ¢
Al | All correct, condone omission of ¢
6=4+c M1 | Dep for attempt to find ¢
1 Al | All correct, may be implied by ¢ =2
(d—y:j 2(3x—1)3 +2 y be tnpHed by
1 4 M1 : . dy .
y= E(3x —1)3 +2x+d For attempt to integrate their o to obtain
4
the form y=5b(3x-1)3 (+mx+d)
A1l | All correct, condone omission of d
11=14+d M1 | Dep for attempt to find d, a second
arbitrary constant, having used an
arbitrary constant for Y
dx
1 4 Al
y=§(3x—1)3 +2x-3
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Generic Marking Principles

These general marking principles must be applied by all examiners when marking candidate answers.
They should be applied alongside the specific content of the mark scheme or generic level descriptors
for a question. Each question paper and mark scheme will also comply with these marking principles.

GENERIC MARKING PRINCIPLE 1:
Marks must be awarded in line with:
e the specific content of the mark scheme or the generic level descriptors for the question

e the specific skills defined in the mark scheme or in the generic level descriptors for the question
¢ the standard of response required by a candidate as exemplified by the standardisation scripts.

GENERIC MARKING PRINCIPLE 2:

Marks awarded are always whole marks (not half marks, or other fractions).

GENERIC MARKING PRINCIPLE 3:
Marks must be awarded positively:

e marks are awarded for correct/valid answers, as defined in the mark scheme. However, credit
is given for valid answers which go beyond the scope of the syllabus and mark scheme,
referring to your Team Leader as appropriate

marks are awarded when candidates clearly demonstrate what they know and can do

marks are not deducted for errors

marks are not deducted for omissions

answers should only be judged on the quality of spelling, punctuation and grammar when these
features are specifically assessed by the question as indicated by the mark scheme. The
meaning, however, should be unambiguous.

GENERIC MARKING PRINCIPLE 4:

Rules must be applied consistently e.g. in situations where candidates have not followed
instructions or in the application of generic level descriptors.

GENERIC MARKING PRINCIPLE 5:

Marks should be awarded using the full range of marks defined in the mark scheme for the question
(however; the use of the full mark range may be limited according to the quality of the candidate
responses seen).

GENERIC MARKING PRINCIPLE 6:

Marks awarded are based solely on the requirements as defined in the mark scheme. Marks should
not be awarded with grade thresholds or grade descriptors in mind.
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MARK SCHEME NOTES

The following notes are intended to aid interpretation of mark schemes in general, but individual mark schemes
may include marks awarded for specific reasons outside the scope of these notes.

Types of mark
M Method marks, awarded for a valid method applied to the problem.

A Accuracy mark, awarded for a correct answer or intermediate step correctly obtained. For accuracy
marks to be given, the associated Method mark must be earned or implied.

B Mark for a correct result or statement independent of Method marks.

When a part of a question has two or more ‘method’ steps, the M marks are in principle independent unless the
scheme specifically says otherwise; and similarly where there are several B marks allocated. The notation ‘dep’
is used to indicate that a particular M or B mark is dependent on an earlier mark in the scheme.

Abbreviations

awrt  answers which round to
cao correct answer only

dep dependent

FT follow through after error
iSW ignore subsequent working
nfww not from wrong working

oe or equivalent

rot rounded or truncated
SC Special Case

soi seen or implied
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Question Answer Marks Guidance
1(1) M1 | for a Venn diagram showing at least 4
correct ‘parts’ in terms of x
Al | for all 7 ‘parts’ correct in terms of x on a
Venn diagram or in working.
May be implied by a correct equation.
80+24+x+23—-x+3+x=145 M1 | for forming an equation in x using sum of
50428+ x+28—x+24+x=145 ‘parts’ = 145
75+28+x+24-x+3+x=145 or
50+80+75—(23+28+24)+x=145 50+80+75—(23+28+24)+x=145
or equivalents Equations must be seen
x=15 Al | from correct working only
1(ii) 43 B1ft | for their x plus 28
2(i) . B4 | B1 for a maximum at (0, 2)
g B1 for minimums at y =—8 and no other
minimums
B1 for starting at (—90", 2) and finishing
[ 35 1% -
at (90°,2)
! B1 for a fully correct curve with correct
P shape, particularly at end points, that has
earned all three previous B marks.
2(ii) 5 B1
2(iii) 90° B1
3(i) _4 M1
Y_ kx(3x2 - 1) 3
dx
4 Al
__1, 6x(3x* ~1) 3
dx 3
3(ii) d 3 B1 4
When x =\/§, Y —£ FT on their d—yofthe form kx(3x2 —1) 3
dx 8 dx
—?p or —0.217p

© UCLES 2019 Page 4 of 9




0606/13 Cambridge IGCSE — Mark Scheme October/November

PUBLISHED 2019
Question Answer Marks Guidance
A Bl
(111) When x = \/5’ y= l for y= l
2 2
N L 1 8 ( \/g) M1 | Dep on Mlin part(i). An equation of the
ormat 2 3 * normal using their normal gradient, NE)
and their y
Al | allow unsimplified
4A(i -1 — B2
M 1 =2 oe B1 for _L
13\4 5 13
-1 2
B1 for ( j
-4 5
4(i1) 1(1 2Y12 M1 | for pre-multiplication by their inverse
Bla 5l 7 from (i)
_1 26 M1 | for correct method for matrix
13013 multiplication
2 Al
AR
x=1.11 B1
B1
y= T or0.785
53 B1
R
dx (x +3)
M1 | f duct rul
Y _(243) 2 oein(x +3) or product rule
dx (x2 + 3)
Al
FT their 2%
(x2 + 3)
5(i1) (xz i 3)1n(x2 4 3) _ J‘zx 4 2xln(x2 n 3) dx M1 | for using their result from (i) for
2+ krln(x* +3)
J.xhl(x2 + 3) dx Al
1 2 2 x2
=E(x +3)ln(x +3)—7(+c)
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Question Answer Marks Guidance
6(1) Iny=InA+x*Inb or B1 | May be implied by a table of values for

lgy=lgA+x*lgh x*and In yor Igy or axes labelled In y
or Igyand x*

v M1 | for attempt to plot either In y or 1gy
against x” using an evenly spaced scale
on each axis.

A2 | A2 All points on a correct line (for

1 < x* < 9) with axes correctly labelled
A1 One point not on the correct line or a
correct line with axes not correctly
labelled.
A0 Two or more points not on the correct
line or one point not on the line and axes
incorrect

6(ii) Gradient= Inb or 1gb M1 | for a complete method using the gradient

Inb~0.7 orlgh~0.3 of their straight-line graph of 1gy or Iny

leading to against x* to obtain b

b=2 (allow 1.6 -2.4) Al | from correct working

Intercept=In 4 or 1g 4 M1 | for a complete method using intercept of

IndA~1.1 Ilg4~0.5 their straight-line graph of 1gy or Iny

leading to against x* to find 4

A=3 (allow 2.5-3.6) Al | from correct working

6(iii) 100 = 3( 7 ) M1 | £5r a valid method to find x?
Substitution methods should be using

or In100 = theirl .1+ their0.7x> values of 4 and b in range

or 1g100 = their0.5 + their0.3x"

or reading from Igy = 2 to obtain x’

or from Iny = 4.6 to obtain x’

leading to x=2.25 A1l | for an answer in range from correct

(allow 2.0-2.7) working

7(a)(i) 15120 B1

7(a)(ii) 1680 B1

7(a)(iii) Total =2310 B3 | B1 1stdigitis 7 or 9 1680 or 210x8
Method 1 B1 1st digit is 8 630 or 210x3
7(a)(iii) Total =2310 B3 | BI for 5th digit is 2,4 or 6 1890 or
Method 2 210x9

B1 for 5" digit is 8 420 or 210x2
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Question Answer Marks Guidance
7(b)(1) 3003 B1
7(b)(ii) 28 B1
7(b)(ii1) Total 1419 B3 | Bl Including husband and wife 495
B1 Excluding husband and wife =~ 924
8(a)(1) log, a+2log, y+log, x M1 | for log, a+log, x+log, > and
log, y* =2log, y
1+2g+p Al
8(a)(ii) 3log, x—log, y—log, a M1 | for log, x* —(log, a +log, y) and
log, x* =3log, x
3p—g-lor3p—(g+1) Al
8(a)(iii) 1 N 1 B1
p 9
8(b) m—=3mt+4=0 M1 | for obtaining a quadratic in m or 3*
4
m=, (-1) M1 | Dep for attempt to solve quadratic and
g In4 deal with 3* correctly
x=—2, x=—2= orlg,—
Ig In3 3
x=0.262 only Al
9(i) 100=2r+2r0+3r0 M1 | for addition of 27 and two arc lengths
with at least one correct arc length
100-2r 20 2 Al
0= or ——— oe
Sr r
9(i1) 1., 0 1 420 M1 | for subtraction of two sector areas with at
591/ 5 least one sector area correct.
5:2(100=2r A1l | Must expand and simplify to obtain given
T( 57 j answer 507 —7°
9(iii) d4 0_2 M1 | for differentiation and equating to zero
dr 02 and obtaining
0=50-2r or for using completing the square
leading to 7 =25 —(25- r)2 +25°
Max when 4 =625 Al
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9(i B1
™ When r=10, ¥ -30
dr
M1
dr = 3 for dar = 3 where their 30 has been
dr 30 dt  their30
obtained from an evaluation of “ at
r
=10
ar =0.lor L Al
dr 10
(V) do_ 20 B1
dr r?
49_ 1. MU their & xtheir 89
o5 for " g, Mg with both
do 1 1
— =—x—— 0¢
d 10 5 evaluated at » =10
a9 L or —0.02 Al
dt
10(a)(i) 20--20 M1 | for finding the gradient of the relevant
5 part
8 Al
10(a)(ii) | 7.5 B1
10(a)(iii) 1 1 M1 | for a correct expression for total area
5(5+7'5)20+ 5 X2.5%20 using their 7.5
or
1 1
20x 5+ —x2.5%x20 [+| =%x2.5%20
2 2
oe
150 Al
10(b)(D) | x=3e¥ +1+c M1\ for ke* +¢ Condone omission of ¢
0=3e"+0+c M1 | Dep for substitution to find ¢
When =0, x=0 so c=-3
Al

x=3e" +1-3
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Question Answer Marks Guidance
10(b)(i)) | dv _ 126¥ so 126% = 24 M1 | for ke equated to 24
dt
2t =1In2 M1 | Dep for correct order of operations to
obtain 2¢
t=%ln2, In2 or 0.347 Al
© UCLES 2019 Page 9 of 9
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PUBLISHED

Generic Marking Principles

These general marking principles must be applied by all examiners when marking candidate answers.
They should be applied alongside the specific content of the mark scheme or generic level descriptors
for a question. Each question paper and mark scheme will also comply with these marking principles.

GENERIC MARKING PRINCIPLE 1:
Marks must be awarded in line with:
e the specific content of the mark scheme or the generic level descriptors for the question

e the specific skills defined in the mark scheme or in the generic level descriptors for the question
¢ the standard of response required by a candidate as exemplified by the standardisation scripts.

GENERIC MARKING PRINCIPLE 2:

Marks awarded are always whole marks (not half marks, or other fractions).

GENERIC MARKING PRINCIPLE 3:
Marks must be awarded positively:

e marks are awarded for correct/valid answers, as defined in the mark scheme. However, credit
is given for valid answers which go beyond the scope of the syllabus and mark scheme,
referring to your Team Leader as appropriate

marks are awarded when candidates clearly demonstrate what they know and can do

marks are not deducted for errors

marks are not deducted for omissions

answers should only be judged on the quality of spelling, punctuation and grammar when these
features are specifically assessed by the question as indicated by the mark scheme. The
meaning, however, should be unambiguous.

GENERIC MARKING PRINCIPLE 4:

Rules must be applied consistently e.g. in situations where candidates have not followed
instructions or in the application of generic level descriptors.

GENERIC MARKING PRINCIPLE 5:

Marks should be awarded using the full range of marks defined in the mark scheme for the question
(however; the use of the full mark range may be limited according to the quality of the candidate
responses seen).

GENERIC MARKING PRINCIPLE 6:

Marks awarded are based solely on the requirements as defined in the mark scheme. Marks should
not be awarded with grade thresholds or grade descriptors in mind.
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MARK SCHEME NOTES
The following notes are intended to aid interpretation of mark schemes in general, but individual mark schemes
may include marks awarded for specific reasons outside the scope of these notes.
Types of mark
M Method marks, awarded for a valid method applied to the problem.

A Accuracy mark, awarded for a correct answer or intermediate step correctly obtained. For accuracy
marks to be given, the associated Method mark must be earned or implied.

B Mark for a correct result or statement independent of Method marks.
When a part of a question has two or more ‘method’ steps, the M marks are in principle independent unless the

scheme specifically says otherwise; and similarly where there are several B marks allocated. The notation ‘dep’
is used to indicate that a particular M or B mark is dependent on an earlier mark in the scheme.

Abbreviations

awrt answers which round to
cao correct answer only

dep dependent

FT follow through after error
iSW ignore subsequent working
nfww  not from wrong working
oe or equivalent

rot rounded or truncated

SC Special Case

soi seen or implied
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PUBLISHED
Question Answer Marks Guidance
1(a) i B1
\/ \J
?’ B1
1(b) & B2 | Bl for Pc R and Qc R
Bl for Pn Q=0
P: Q
2(i) 4 B1
2(ii B1
(i1) 120° or E
3
2(iii) ‘ B3 | B1 for a complete curve starting at
(—90", 3) and finishing at (900, —5)
B1 for -5 < y <3 for a complete curve
Minimum point(s) aty=-5
Maximum point(s) at y = 3
DepBl1 for a fully correct sine curve
satisfying both the above and passing
through (—60", —1),(0°, —1) and(6o°, —1)
3(1) -12 B1
3(i) (2x-3-1)(k-3)-12=23 oe M1
or 2(-3)" +(2k—1)(-3)—k—-12=23
k=-2 Al
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PUBLISHED
Question Answer Marks Guidance
3(iii) ( 2x — 1)( X — 2) —12=-25 M1 | expansion and simplification to a 3 term
) quadratic equation equated to zero, using
2x —5x+15=0 thell’k
Discriminant: 25— (4 x 2 X 15) M1 | using discriminant for their three term
—_05 quadratic equation
which is < 0 so no real solutions A1l | cao for correct discriminant and correct
conclusion
4(1) a=256 B1
8x 2" xbx[=256x] oe M1
8x7x2° x(bx)
or B ] e

2

A2 | Al for each

4(ii B1
) (256+256x+112x2)(4x2—12+%] for (4x2 —12+%)
X X

Terms independent of x are M1 | adding and selecting
(256%(-12))+(112x9) (their256 x their(—12) )+ (theirl 12 x their9)
=-3072+1008
=-2064 Al

S3) 1 (3 M1 3
v=20X —— oe finding and using the magnitude of

V32 +42\4 4

12 Al
V=
16

5(ii) 1 12 M1 | correct use of position vector and their
+ velocity vector

Al

© UCLES 2019 Page 5 of 12




0606/11 Cambridge IGCSE — Mark Scheme May/June 2019
PUBLISHED
Question Answer Marks Guidance
5(iii) 17 8 1 12 M1 | equating position vectors of both particles
TIMED 1= > 116 4 at time ¢ and solve either equation for ¢
Leading to
17+8t=1+12¢
or 18+12¢t=2+16¢
t=4 Al
. . 49 Al
Position vector of collision 66
6 Method 1
3x2 —2x+1=2x+5 M1 | equating the equations of the line and the
curve and rearranging to obtain a three
leading to term quadratic equated to zero
3x* —4x-4=0 Al
2 Al
x=——and x=2
3
J‘Z ( x4 ( 3 —2x 4 1)) & M1 | subtraction (either way round)
R o y
3
J'22 (4 4 hy— 3x2) dx M1 | integration to Ax + Bx* + Cx*
3
Al | for 4x+2x* —x° oe
2
[4x+ 2x? —xq )
3
8 8 8 M1 | Dep on preceding M1
(8+8_8)_ _§+§+E correct use of limits
_g__ %0
27
Al
=% or 9.48 or 92
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6 Method 2
3x2 —2x+1=2x+5 M1 | equating the line and the curve and
rearranging to obtain a three term quadratic

leading to equated to zero
3x7 —4x—-4=0 Al

2 Al
x=——and x=2

3

) 111 8 B1 | area of the trapezium, allow unsimplified

Area of trapezium = 23 +9 |x 3

2 M1 | ; : 2 3
Area under curve = J‘ 23x2 —ox41dx integration to Ax + Bx~ + Cx
3

:|:x3_x2+x:|22 Al for x3—x2+x
3
((s-4+2)- 8 4 2 M1 | DepM1 for correct use of limits.
27 9 3
6%
27
152 200 Al

Shaded Area= — ———
9 27

=22—576 or 9.48 or 942

7(a) Method 1
1 B1 | change to base 3 logarithm
log, x+ 08X _1p g g
log, 9
3logyx 12 M1 | simplification and dealing with base 3
), logarithms to obtain a power of 3

8 3/~24
x=3" or §/3

x=6561 Al
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7(a) Method 2
log, x +log, x=12 B1 | change to base 9
log, 3
3logyx=12 M1 | simplification and dealing with base 9
4 3 logarithms to obtain a power of 9
x=9"or 49
x=6561 Al
7(b) Method 1
B1 | use of power rule
log4(3y2—10):10g4(y—1)2+% " pow
32 -10 1 B1 | DepBl1 for use of division rule
10g4 2 5
(-1 2
2_ B1
3y 10:2 forlzlog 2
) 4
2
(v=1)
Y +4y-12=0 M1 | Dep on first two B marks
simplification to a three term quadratic.
y=2 only Al
7(b) Method 2
1 B1 | use of power rule
log4(3y2—10)=log4(y—l)2+5 g
log4(3y2—10)=1og4(y—1)2+1og42 B1 | for log, 2
3y2—10=2(y—1)2 Bl | Depon first BI
use of the multiplication rule
2 +4y-12=0 M1 | Dep on first and third B marks.
simplification to a 3 term quadratic
y=2 only Al
© UCLES 2019 Page 8 of 12




0606/11 Cambridge IGCSE — Mark Scheme May/June 2019

PUBLISHED
Question Answer Marks Guidance
8(1) f>-1 Bl | o f(x)>—1,y>—1,(—l,oo),{y:y>—1}
8(ii) , o x+1 M1 | a complete valid method to obtain the
¢ = 5 oe inverse function
1 1 Al
y=In X+ or f'(x)=In X+ oe
5 5
Domain x> -1 or (—1,) B1 | FT their (i) or correct
8(iii) g(l) =550 fg(l) = f( 5) M1 | evaluation using correct order of operations
5¢° —1=741 Al | awrt 741 or 5¢° —1
. 2 2
8(iv) g (x) _ (x2 +4) 4 M1 | correct use of g
X +8x2 +16+4 =40 M1 | DepM1 for forming and solving a
( e 4)2 _136 quadratic in x°
or
xt+8x7-20=0
( 2 2 !
¥ +10)(x* —2)=0
x=12 only Al
9(i) Method 1
600m = 2mr” + 2mrh Bl
6007 — 2702 M1 | making / subject from a two term
h= T oo expression for SA.
V = mr2h Al | correct substitution and manipulation to
6001272 obtain given answer
2nr
V=mr’ (@ - rj
r
V =300mr —

© UCLES 2019 Page 9 of 12




0606/11 Cambridge IGCSE — Mark Scheme May/June 2019
PUBLISHED
Question Answer Marks Guidance
9(1) Method 2
600m = 27" + 27k Bl
600nr = 217 + 21 h M1 | multiplying both sides by r
6007r-27r° I Al | correct manipulation to obtain wr-*h
2
V=nr’h
V =300mr — mr’
9(ii) dv ) M1 | differentiation of given formula to 4+Br’
— =300m —3nr
dr
When dar 3007 -3 = 0 M1 | equating to zero and attempt to solve
dr
r=10 Al
V' =20007 or 6280 or 6283 Al
FEI% 2 B1 2 2
— = —67r, d_I; <0 cao for d_IZ =—6mr, d—IZ/ =—607 or other
dr dr dr dr
SO maximum correct method leading to maximum
10(1) Method 1
lgy=A+ Bx’ B1 | statement soi
16=A4+6B M1 | one correct equation
4=A4+2B
leadingto 4=-2 and B=3 A2 | Al for each
10(1) Method 2
lgy=A+Bx’ B1 | statement soi
Gradient = B B1
B=3
16=A4+6B or 4=A4+28 M1 | a correct equation
A=-2 Al

© UCLES 2019
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10(1) Method 3
lgy—4=3(x*-2) M1 | correct equation or for correct method for
5 finding constant.
or lgy—16=3(x"-6)
OR
4=3(2)+c
or16=3(6)+c
lgy=A+ Bx* B1 | statement soi by their A and B
Hence y = 10% 2 Bl
B=3
A=-2 Al
10(ii) 72+3( o Jz M1 | correct use of their A and B
y=10 3
y=0.1 oe Al
10(iii) 21032 M1 | correct use of their A and B
lg2=3x>-2 M1 | complete correct method to solve for x
v [lg2+2
3
x=0.876 Al
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113 1 1 M1 | differentiation of a product
() d—yz(x2+1)(2x—3) 2 +2x(2x—3)2 P
dx
B1 1 L
for i(2x —3)2 :lx 2(2x—3) 2 oe
dx 2
Al | all else correct i.e.
dy (.2 1
" (%" +1)f(x) +2x(2x-3)>
IR M1 . 1
=(2x-3) 2 (x +1+2x(2x - 3)) correctly taking out a factor of (2x—3) 2
1
or correctly using (2x—3)2 as
denominator
C5x? —6x+1 Al
- 1
(2x-3)2
11(i1) When x=2, y=5 B1
dy | M1 | substitution to obtain gradient and correct
de =9, so gradient of normal = 9 method for gradient of normal
. 1 M1 | DepM1 for equation of normal
Equation of normal y—5= —g(x = 2)
x+9y—-47=0 or -x-9y+47=0 Al | Must be in this form
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Generic Marking Principles

These general marking principles must be applied by all examiners when marking candidate answers.
They should be applied alongside the specific content of the mark scheme or generic level descriptors
for a question. Each question paper and mark scheme will also comply with these marking principles.

GENERIC MARKING PRINCIPLE 1:
Marks must be awarded in line with:
e the specific content of the mark scheme or the generic level descriptors for the question

e the specific skills defined in the mark scheme or in the generic level descriptors for the question
¢ the standard of response required by a candidate as exemplified by the standardisation scripts.

GENERIC MARKING PRINCIPLE 2:

Marks awarded are always whole marks (not half marks, or other fractions).

GENERIC MARKING PRINCIPLE 3:
Marks must be awarded positively:

e marks are awarded for correct/valid answers, as defined in the mark scheme. However, credit
is given for valid answers which go beyond the scope of the syllabus and mark scheme,
referring to your Team Leader as appropriate

marks are awarded when candidates clearly demonstrate what they know and can do

marks are not deducted for errors

marks are not deducted for omissions

answers should only be judged on the quality of spelling, punctuation and grammar when these
features are specifically assessed by the question as indicated by the mark scheme. The
meaning, however, should be unambiguous.

GENERIC MARKING PRINCIPLE 4:

Rules must be applied consistently e.g. in situations where candidates have not followed
instructions or in the application of generic level descriptors.

GENERIC MARKING PRINCIPLE 5:

Marks should be awarded using the full range of marks defined in the mark scheme for the question
(however; the use of the full mark range may be limited according to the quality of the candidate
responses seen).

GENERIC MARKING PRINCIPLE 6:

Marks awarded are based solely on the requirements as defined in the mark scheme. Marks should
not be awarded with grade thresholds or grade descriptors in mind.
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MARK SCHEME NOTES
The following notes are intended to aid interpretation of mark schemes in general, but individual mark schemes
may include marks awarded for specific reasons outside the scope of these notes.
Types of mark
M Method marks, awarded for a valid method applied to the problem.

A Accuracy mark, awarded for a correct answer or intermediate step correctly obtained. For accuracy
marks to be given, the associated Method mark must be earned or implied.

B Mark for a correct result or statement independent of Method marks.
When a part of a question has two or more ‘method’ steps, the M marks are in principle independent unless the

scheme specifically says otherwise; and similarly where there are several B marks allocated. The notation ‘dep
is used to indicate that a particular M or B mark is dependent on an earlier mark in the scheme.

b

Abbreviations
awrt answers which round to
cao correct answer only
dep dependent
FT follow through after error
iSW ignore subsequent working
nfww  not from wrong working
oe or equivalent
rot rounded or truncated
SC Special Case
soi seen or implied
Question Answer Marks Guidance
1(a) a B1
g B1
/ / o \\
( |
\ /
Al
\ /
N
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1(b) P={30°,150°,210°,330°} B1 | May be seen or implied in a Venn
diagram
Allow without set notation
0=1{30°,150°} B1 | May be seen or implied in a Venn
diagram
Allow without set notation
PNO=1{30°,150°} B1 | Dep on both previogs B marks
Must be in set notation
2 Either: (2x " 3)2 (x _ 1) _ 3(2x " 3) M1 | For attempt to equate line and curve
and attempt to simplify to
(2x+3)(2x2 +x—6)(: 0) 2x+3 x a quadratic factor
or cancelling 2x+ 3 and obtaining
a quadratic factor
(2x n 3)(2x2 e 6) -0 M1 | Dep for attempt at 3 linear factors
from a linear term and a quadratic
(2x+3)(2x—3)(x+2)=0 term
B1
29
2
(3 18) Al | Dep on first M mark only
2 2
(_2’ X 3) A1l | Dep on first M mark only
Or: (2x 4 3)2 (x _ 1) _ 3(2x n 3) M1 | For attempt to equate line and curve
5 ) and attempt to simplify to a cubic
4x" +8x" —9x -1 8(= 0) equation, by collecting like terms
(x+2)(4x* -9) M1 | Dep
For attempt to find a factor from a 4
(2x - 3)(2x2 +7x+ 6) term cubic equation (usually
5 x+2), do long division oe to
(2x + 3)(2x X 6) obtain a quadratic factor and
(Zx + 3) (Zx _ 3) (x i 2) (= 0) factorise this quadratic factor
Al
2
2
Al
5
2
(-2,-3) Al
3(31) 1000 B1
© UCLES 2019 Page 4 of 11



0606/12 Cambridge IGCSE — Mark Scheme May/June 2019
PUBLISHED
Question Answer Marks Guidance
3(ii dB B1
W) — =400 —1600e™*
dt
3=e2 _4e e M1 | For equating an equation of the
form ae* +be ™ to 1200 and
dividing by 400
e* =3¢’ —4=0 Al
3(iii) (ez’ n 1)( Q2 _ 4) -0 M1 | For attempt to factorise and solve,
dealing with exponential correctly,
to obtain e* =...
1 Al
t=In2, §1n4 or awrt 0.693 only
isw if appropriate
4(a) 5 B1
a=—
B1
p=-2
2
11 B1
CcC=—
2
4(b) 1 L M1 | For attempt to solve simultaneous
9x? -3y 2 =12 1
1 B equations. Must reach kx? =... or
4x2 +3y 2 =14 L
ky 2=... oc
1 Al
'
5(31) 9.6=1260 M1 | For use of arc length
0=0.8 Al
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5(ii) Either M1 | For attempt to find AB or OB using
AB their 6
tan § = 12° (4B =1236) May be implied by a correct
Or triangle area
12 Allow if using degrees consistently
OB = (OB=17.22)
cosd
Either M1 | Allow if using degrees consistently
Area AOAB = % x12x their 12.36
Or
1 :
Area AOAB =—x12x their 17.22xsin@ For attempt to find area of triangle
2 using their 6
(: 74.1 or 74.2)
1 5 B1 | Allow unsimplified
Area of sector OAC = 5 x12°x0.8
=57.6
Area of shaded region = 16.5 or 16.6 Al
6(a)(i) 40320 B1
6(a)(ii) No. of ways with maths books as 1 unit = 5! B1
or 5x4! or °P, or 120
No. of ways maths books can be arranged B1
amongst themselves = 4! or 4P4 or 24
Total = (5! x 4! oe)=2880 Bl
6(a)(ii1) No. of ways with maths books as 1 unit and B1
geography books as 1 unit= 3! or 3P3 or
3x2!or6
No. of ways maths books can be arranged B1
amongst themselves and geography books
can be arranged amongst themselves
= 4! x3! or ‘P, x P, or 144
Total = (3! x4! x3! oe) B1
=864
6(b)(1) 2¢c, =924 B1
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6(b)(ii) Either: 924 — SC(, M1 | For their (i) — the number of teams
of just men
Total = 896 Al
Or: SMIW:*Cx'C,  (=224) M1 | For a complete method
4M2W : *C,x'C,  (=420)
IM3W: *Cyx*C,  (=224)
DM AW : *C,x*C,  (=28)
Total = 896 Al
7(1) 120 B1 | For correct triangle, may be implied
by a correct sine rule or cosine rule.
650
120 120 650 650 M1 | For use of a correct sine rule to
r = or X
sing ~ sin(55-6) sin35  sinl45 obtain & =... or 6=...
Or for a correct cosine rule leading
to a value for v, followed by a
correct sine rule leading to one of
the other angles
a=6.08 or f=138.9 Al | May be implied by a correct
6 = awrt 49°
Bearing is 048.9° or 049° Al
7(ii) Either M1 | For use of sine rule or cosine rule to
v, _ 650 120 find resultant velocity
sin (145 —theira) ~ sin35 sin(theirer) Do not allow for a right-angled
triangle
May be seen in (i)
Or v’ =650° +120% —
(2x650x120)cos (145 — theira )
v. =745 A1 | For correct resultant velocity, allow
awrt 745
. _ 1250 M1 | For correct attempt at finding time
Time taken = their 744.7 using their v, # 650, 120, 770 or
530
=1.68 hours or I hour 41 mins or 101 mins Al
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8(1) ,_m B1 | May be implied by subsequent
e =—+c k
¥ wor
Either 20=2m+c M1 | For at least 1 correct equation
8=4m+c
M1 | Dep
For attempt to solve their 2
equations simultaneously to obtain
at least one unknown
leading to m=-6, ¢ =32 Al | For both
6 A1l | Must have correct brackets
y=In|32 Ty Mark the final answer given
Or: Gradient= m= (—6) M1 | For attempt to find gradient and
equate it to m
20=2m+cor 8=4m+c M1 | For at least 1 correct equation, may
1 be using their m
or ¢” —8=m(——4j
X
1
or ¢” —20=m[——2)
X
leading to ¢ =32and m =—6 Al | For both m=-6, c=32
Al
y=In (32 - é)
X
8(i1) 3 B1
X>— oe
16
8(iii) y=1In30 isw B1
8(iv) 6 M1 | For a correct substitution and
2=In| 32~ . attempt to re-arrange using 2, their
32 and their — 6, keeping exactness
to obtain x =
6 Al | Must be exact
= S o€
32-¢
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9(i) 5=4+2cos3x M1 | For attempt to solve trig equation to
obtain one correct solution
T Al
9
| Al
9
9(ii) n M1 | For use of subtraction method
Either: [°,4+2cos3x—5 dx
)
n M1 | For attempt to integrate to obtain
{Zsin?;x—x}() the form asin3x+bx
3 n
9
B1 2.
For —sin3x
3
B1 | For —x, may be implied by
4x—5x
B ox N M1 | Dep on previous M mark for
3 97 T3 + 9 correct application of their limits in
radians from (i) retaining exactness
Al
Shaded area = & i oe isw
3 9
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9(ii) 2n M1 | 5xthe difference of their limits in
Or: Areaof rectangle = S5x— :
9 exact radians
Area under curve = M1 | For attempt to integrate to obtain
T the form asin3x + bx
2, 9
[4x +—sin 3x}
3 K
B1 2.
For —sin3x
3
B1 | For 4x
B 4n 3 4n M1 | Dep on previous M mark for
3797173 g correct application of their limits
in exact radians from (i) retaining
23 8n exactness
=4 —
3 9
Al
Shaded area = & & oc isSw
3 9
10(i) 800 = 4x’h Bl
800 B1
hzﬂg oe or xh=—— oe
4x 4x
(S =)2hx +8xh+4x2 oe M1 | Allow if 4 is substituted at this
point
5 2000 Al | Leading to AG, must have S = or
S=dx"+ ¥ surface area = at some point and no
errors
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10(ii) (dS jg 2000 B1 | For correct differentiation
—_ X —
dx x’
ds B o M1 | For equating to zero and attempt to
When a =0, x=v250 oe (6.30) solve, must get as farasx = ...,
must be using the form ax + %
X
Al | For correct positive x
S=476 only Al
dzs 4000 B1 | For a correct convincing method,
P 8+ e with enough detail to reach a
) correct conclusion of a minimum.
da-s . . 3250
§> 0 or 24 so minimum Must be using x =</250 oe
11 M1 | For attempt at differentiating a
product
B1 !
For §x3(3x+1) 3
1 2 Al | For all other terms correct
(d—yzj(x—2)xgx3(3x+l) 3+(3x+1)3
dx 3
4 B1
Y73
7 dy 13 M1 | For attempt at normal equation
When x=—, b W P q
3 dx 3 using ———
their m
. 7
and their y when x = 3
) . 4 3 7 Al | For correct normal equation, may
Equation of normal: y — 37 373 be implied by a correct final answer
73 Al
At y-axis, y=—
Y y 39
0, 7—3 ISW
39
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Generic Marking Principles

These general marking principles must be applied by all examiners when marking candidate answers.
They should be applied alongside the specific content of the mark scheme or generic level descriptors
for a question. Each question paper and mark scheme will also comply with these marking principles.

GENERIC MARKING PRINCIPLE 1:
Marks must be awarded in line with:
e the specific content of the mark scheme or the generic level descriptors for the question

e the specific skills defined in the mark scheme or in the generic level descriptors for the question
¢ the standard of response required by a candidate as exemplified by the standardisation scripts.

GENERIC MARKING PRINCIPLE 2:

Marks awarded are always whole marks (not half marks, or other fractions).

GENERIC MARKING PRINCIPLE 3:
Marks must be awarded positively:

e marks are awarded for correct/valid answers, as defined in the mark scheme. However, credit
is given for valid answers which go beyond the scope of the syllabus and mark scheme,
referring to your Team Leader as appropriate

marks are awarded when candidates clearly demonstrate what they know and can do

marks are not deducted for errors

marks are not deducted for omissions

answers should only be judged on the quality of spelling, punctuation and grammar when these
features are specifically assessed by the question as indicated by the mark scheme. The
meaning, however, should be unambiguous.

GENERIC MARKING PRINCIPLE 4:

Rules must be applied consistently e.g. in situations where candidates have not followed
instructions or in the application of generic level descriptors.

GENERIC MARKING PRINCIPLE 5:

Marks should be awarded using the full range of marks defined in the mark scheme for the question
(however; the use of the full mark range may be limited according to the quality of the candidate
responses seen).

GENERIC MARKING PRINCIPLE 6:

Marks awarded are based solely on the requirements as defined in the mark scheme. Marks should
not be awarded with grade thresholds or grade descriptors in mind.

© UCLES 2019 Page 2 of 8



0606/13 Cambridge IGCSE — Mark Scheme May/June 2019
PUBLISHED

MARK SCHEME NOTES
The following notes are intended to aid interpretation of mark schemes in general, but individual mark schemes
may include marks awarded for specific reasons outside the scope of these notes.
Types of mark
M Method marks, awarded for a valid method applied to the problem.

A Accuracy mark, awarded for a correct answer or intermediate step correctly obtained. For accuracy marks
to be given, the associated Method mark must be earned or implied.

B Mark for a correct result or statement independent of Method marks.
When a part of a question has two or more ‘method’ steps, the M marks are in principle independent unless the

scheme specifically says otherwise; and similarly where there are several B marks allocated. The notation ‘dep’
is used to indicate that a particular M or B mark is dependent on an earlier mark in the scheme.

Abbreviations

awrt answers which round to
cao correct answer only

dep dependent

FT follow through after error
iSW ignore subsequent working
nfww  not from wrong working
oe or equivalent

rot rounded or truncated

SC Special Case

soi seen or implied
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1 ANB=0 B1
7 (X A Y) B2 | B1 for identifying X NY
2 3 B1
a=—
2
B1
b=t
3
c=3 B1
3 X+ (3-m)x+m—-4=0 M1 | For equating line and curve and attempting to
obtain a quadratic equation equated to zero
Discriminant: (3 - m)2 —4(m-4) M1 | Dep
For use of b —4ac , could be implied by use
of quadratic formula
(m — 5)2 Al
Always positive or zero for any m, so A1l | For a suitable comment/conclusion
line and curve will always touch or
intersect
4(1) B1 6>
For ——
(2x3 + 5)
M1 | For attempt to differentiate a quotient
2 A1l | For all other terms correct
(x—l 63x —ln(2x3 +5)
dy (2x + 5)
dr (x=1)°
When x =2, Al
Q =ﬁ—ln2l or §—ln21, or —1.90
dx 21 7
4(ii) —1.90p oe B1
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5(1) B1 | For shape with maximum in 1* quadrant
B1
For (—%, 0) and (5,0)
BI | For (0,5)

B1 | All correct with cusps and correct shape for

1
x<—§ and x> 5

5(ii) M1 | For attempt to find maximum point
. . 7 Al 7
Maximum point when x = 3 For x= 3
64 64 Al
y=— 50 k=—
3 3
6(1) 1 sinf . M1 | For dealing with sec, tan and cosec in terms of
- xsin@ oe .
cosf cosb sin and cos
1—sin% @ M1 | For simplification and use of identity
cos®
cos O A1 | For simplification to AG
cosé
6(ii) 3 M1 | For use of part (i) and attempt to solve to get as
cosZ<9=7 faras 20 =...
20 =30°, 330° M1 | For dealing with double angle correctly, may
be implied by one correct solution
0=15°, 165° Al | For both
6(iii) M1 | For correct attempt to solve, may be implied
sin| ¢ + =t— -
J_ by p+o="
n n 3n Sn Tm 9= 3 4
LB
3 47 47 47 4° 4
M1 | Dep
For dealing with compound angle correctly
Sn llm 17n 23m A2 | Al for one correct pair,
¢= 172 12° 127 12 A1 for a second correct pair with no extra

solutions in the range.
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7(1) ) % 2 M1 | For use of Pythagoras’ theorem and attempt to
ACT = (Z\E 1) * (2 * \/5) expand brackets
=20-4/5+1+4+4J5+5 A1l | For correct unsimplified, must be convinced of
non-calculator use
AC=430 Al
7(it) 2J5-1 2-4/5 M1 | For attempt at tan 4CB and rationalisation
tan ACB = X
2445 2-45
4J5-2-10++/5 M1 | Dep
= 4_5 0¢ For seeing at least 3 terms in the numerator
=12-5V5 Al
7(iii) sec2 ACB =tan® ACB +1 M1 | For use of identity using their (ii)
=144 -120/5 +125+1
=270-120y/5 Al
8(1) g=1 B1 | Must be using correct notation
8(ii) g(\/6_2) —125 B1
B1
! (x) = 1 Inx
3
1 B1 | For correct order and manipulation to obtain
—In125=1In5 1
3 the given answer, need to see §1n125
8(iii) 3e3* =24 M1 | For dealing with derivatives correctly
1 Al
x=—In8§
3
x=1In2 Al
8(iv) B3 | B1 for correct g with intercept
B1 for y =x and/or implication of symmetry
B1 for correct g~' with intercept
9(a)(1) 7!=15040 B1
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9(a)(ii) Treating the 4 trophies as 1 unit so B1 | Maybe implied by a correct answer
there are 4! ways
There are also 4! ways of arranging B1
the football trophies amongst
themselves
Total = 4! x41=576 B1
9(a)(ii1) Treating the 4 football trophies as 1 B1 | Maybe implied by a correct answer
unit and the 2 cricket trophies as 1
unit so there are 3! ways
There are also 4! ways of arranging B1 | Maybe implied by a correct answer

the football trophies amongst
themselves and 2 ways of arranging
the cricket trophies

Total = 3! x4! x2 =288 Bl
9(b)i) | 3003 B1
9(b)(ii) |28 B1
9(b)(iii) | 30031 M1 | For their (i) - 1
3002 Al | FT
10(i) M1

1
Attempt to integrate to obtain k(2x + 3)5

1 A1l | All correct, condone omission of +¢
% —(2x43)2 (+e)

5=3+c M1 | Dep
For attempt at ¢

1 M1 | For a further attempt to integrate
% =(2x+3)2+2 P &

1 3 Al | All correct, condone omission of +d
y= 5(2x +3)2 +2x(+d)

_% _ % 14d M1 | For attempt at d

3 Al | Must h =
y=%(2x+3)2+2x—4 sthavey
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10(i1) When x=3, y=11 M1 | For attempt to find y using their (i)
M1 | Dep
For attempt at normal
1 A1l | All correct unsimplified
Normal: y—11= —g(x—3)
x+5y-58=0 A1l | For correct form
1131) B1 | For correct triangle, may be implied by
subsequent work
120
600
120 600 M1 | For use of the correct sine rule
sing  sin130
a=881° A1 | Allow greater accuracy
Bearing 041.2° or 041° Al | Allow greater accuracy
11(i1) v, 600 120 M1 | For use of sine rule using their a or cosine
sin41.19 sin130  sina rule
v, =515.8 awrt 516 Al
. 2500 M1 | For attempt to find time using their v, , not
Time taken = "
15.8 600, 720 or 480
=4.85 or4.84 Al
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Generic Marking Principles

These general marking principles must be applied by all examiners when marking candidate answers.
They should be applied alongside the specific content of the mark scheme or generic level descriptors
for a question. Each question paper and mark scheme will also comply with these marking principles.

GENERIC MARKING PRINCIPLE 1:
Marks must be awarded in line with:
e the specific content of the mark scheme or the generic level descriptors for the question

e the specific skills defined in the mark scheme or in the generic level descriptors for the question
¢ the standard of response required by a candidate as exemplified by the standardisation scripts.

GENERIC MARKING PRINCIPLE 2:

Marks awarded are always whole marks (not half marks, or other fractions).

GENERIC MARKING PRINCIPLE 3:
Marks must be awarded positively:

e marks are awarded for correct/valid answers, as defined in the mark scheme. However, credit
is given for valid answers which go beyond the scope of the syllabus and mark scheme,
referring to your Team Leader as appropriate

marks are awarded when candidates clearly demonstrate what they know and can do

marks are not deducted for errors

marks are not deducted for omissions

answers should only be judged on the quality of spelling, punctuation and grammar when these
features are specifically assessed by the question as indicated by the mark scheme. The
meaning, however, should be unambiguous.

GENERIC MARKING PRINCIPLE 4:

Rules must be applied consistently e.g. in situations where candidates have not followed
instructions or in the application of generic level descriptors.

GENERIC MARKING PRINCIPLE 5:

Marks should be awarded using the full range of marks defined in the mark scheme for the question
(however; the use of the full mark range may be limited according to the quality of the candidate
responses seen).

GENERIC MARKING PRINCIPLE 6:

Marks awarded are based solely on the requirements as defined in the mark scheme. Marks should
not be awarded with grade thresholds or grade descriptors in mind.
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MARK SCHEME NOTES
The following notes are intended to aid interpretation of mark schemes in general, but individual mark schemes
may include marks awarded for specific reasons outside the scope of these notes.
Types of mark
M Method marks, awarded for a valid method applied to the problem.

A Accuracy mark, awarded for a correct answer or intermediate step correctly obtained. For accuracy
marks to be given, the associated Method mark must be earned or implied.

B Mark for a correct result or statement independent of Method marks.
When a part of a question has two or more ‘method’ steps, the M marks are in principle independent unless the

scheme specifically says otherwise; and similarly where there are several B marks allocated. The notation ‘dep’
is used to indicate that a particular M or B mark is dependent on an earlier mark in the scheme.

Abbreviations

awrt answers which round to
cao correct answer only

dep dependent

FT follow through after error
iSW ignore subsequent working
nfww  not from wrong working
oe or equivalent

rot rounded or truncated

SC Special Case

soi seen or implied
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Question Answer Marks Partial Marks
1(a)(i) 6 B1
1(a)(ii) 1 B1
1(b) 2 | B1 for P contained within Q
B1 for Q and R separate
0 R
1) S'NT' or (SuT)' oe Bl
(XNnY)u(XnZ) Bl
or XN(YUZ) oe
2 4 | B1 for general shape with maximum point in
1st quadrant
B1 for (—%,Oj and (3,0) soi
B1 for (0,3) soi
B1 dep on first B1, with cusps and correct
shape for x < —% and x>3
3(1) 729-162x +15x° 3 | B1 for 729
B1 for —162x
B1 for 15x
Mark final answer
3(ii) 4 B1 2
(729—162x+15xz)[x2 —4+—2) for expansion of (x—gj
X X
Term independent of x = 2916 + 60 M1 | for attempt to find independent term, must be
considering 2 products using their answer to
part (i)
=-2856 Al
4(1) p’(x)=6x2 +2ax+b B1 | for p'(x):6x2 +2ax+b
p'(-3)=54-6a+b, =-24 B1 | must be convinced of correct substitution
leading to 6a—b =78 and simplification
AG
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4(ii M1
@) p 1 :g+£+é—49=0 for attempt at p 1 equated to 0
2)8 4 2 2
6a-b="T78 M1 | M Dep on previous M for attempt to solve
a+2b=195 oe both equations
leading to a =27 Al
b=84 Al
4(iii) ( 2y — 1)( 2 +14x + 49) 2 | M1 for factorisation by observation or by
long division
AV | (2x=1)(x+7) B1
5(1) log,16+1log, p M1 | for dealing with product correctly
2+p Al
5(ii) 7log, x —log, 256 M1 | for dealing with power and division correctly
Tp—4 Al
5(iii) 2+p—-(Tp-4)=5 M1 | for use of parts (i) and (ii) to obtain a value
. 1 for p
leading to p=—
6
1 M1 | for correct attempt to deal with log, in order
so x =46 ¢ .
0 obtain x
x=1.26 Al
6(a) BA and CB 2 | B1 for one correct product of 2 matrices
B1 for a second correct product of 2
matrices, with no other incorrect products
i 2
6OYD 1 32 oe B1 for L soi
16\-5 2 16
3 2
B1 for
-5 2
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6(b)(ii) XX7 =X"Y M1 | for pre-multiplication by their inverse matrix
13 2\4 1
7=—
16\-5 2)\2 0
attempt at matrix multiplication M1 | M1 Dep on previous M mark, must have at
least 2 correct elements
1( 16 3 Al
7=— oe
16\ -16 -5
7(1) 1 M1 | for a correct method of finding the area of the
Area = E(8+6\/§)(10—2\/§) trapezium
=10+225 A2 | Al for 10 with sufficient working seen
Al for 224/5 with sufficient working seen
7(ii 4 B1
@) cotf=———
10-2/5
4(10 +2:/5 ) M1 | for attempt to rationalise an expression for
= cotf, some evidence of expansion must be
(10-2V5)(10+2+5) seen
L5 >
2 10
8(a)(i) 0 B1
8(a)(ii) Area under curve = M1 | for attempt to find the total area under the
h
%(2x10)+(4x10)+%(10+20)><4 o
=110 Al
8(b)(i M1
®)DH When ¢ = Z—Z, yv=-2.5 for substitution of ¢ = Z—Z and correct
attempt to evaluate
Speed = 2.5 Al | must be positive
8(b)(ii) a==6cos2t M1 | for differentiation to get acceleration, must
be of the form mcos2t
When acceleration =0, cos2¢t=0 M1 | M Dep on previous M mark for equating to
zero and correct attempt to solve to get a
solution in radians.
t="0r0.785 Al
4
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9(1) lrz 0-36 M1 | for use of the area of the sector
72
0=—
rZ
P=2r+r6 M1 | for attempt to find P making use of the area
72 Al | for attempt to simplify to obtain AG
P=2r+—
r
9(ii) dP 5 72 M1 | for attempt to differentiate to obtain the form
—=2-
dr r a+ % and equate to zero
r
Al
When d—P =0,r=6
dr
P=24 Al
d2p 4 o B1 | FT on their positive r, for a correct method
s = Pl positive so minimum to determine the nature of the stationary point
leading to a correct conclusion.
If the second derivative is evaluated, it must
be correct for their r.
10(1) dy 262 13y (+c) 2 M12£or attempt to integrate to obtain the form
me™ +nx
Al all correct
c=8 M1 | M1 Dep on previous M mark for attempt to
gete
- 2 2 | M1 for attempt to integrate again to obtain
y=e+=—+8x (+d) the form pe® + gx” (+x)
Al all correct, FT on their ke** and their ¢
d=-6 M1 | M1 Dep on previous M mark for attempt to
getd
2 Al
y=e** +3i+8x—6
2
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10(ii M1 . .
(it) When x = % , y=-2.26 for attempt to obtain both y and % using
dy _120 their work from (i)
dx
1 1 2 | M1 Dep on previous M mark for attempt to
y+226= BTG obtain the equation of the normal
Al allow unsimplified, must be using correct
accuracy or exact equivalents.
11(a) 2sin x(cosz Y 1) -0 M1 | for obtaining in terms of sin and cos to obtain
one solution correctly
sinx=0, x=0°, 180° B1 | for x=0°, 180° and no other in the given
range for the solution of this equation
cosx =ty =450 135° Al | for x=45°, 135° and no other in the
J2° , given range for the solution of this
equation
11(b)(1) 1 sin’ @ M1 | for dealing with cot and sec
cosf cosd
cos2 6 M1 | for correct use of identity
cosé
cos@ A1 | for all correct working to gain AG
11(b)(ii) 30— 1 M1 | for use of part (i) and attempt to solve
cosoU= 9 correctly to obtain a positive angle, may be
5 implied by one correct solution
f=— or —
9 9
0 Sn s M1 | for use of part (i) and attempt to solve
T 9 or = 9 correctly to obtain a negative angle, may be
implied by one correct solution
0=+% & Sm A2 | Al for one correct pair of solutions
79’ T 9 A1 for a second pair of solutions with no
extra solutions within the range
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Generic Marking Principles

These general marking principles must be applied by all examiners when marking candidate answers.
They should be applied alongside the specific content of the mark scheme or generic level descriptors
for a question. Each question paper and mark scheme will also comply with these marking principles.

GENERIC MARKING PRINCIPLE 1:
Marks must be awarded in line with:
e the specific content of the mark scheme or the generic level descriptors for the question

e the specific skills defined in the mark scheme or in the generic level descriptors for the question
¢ the standard of response required by a candidate as exemplified by the standardisation scripts.

GENERIC MARKING PRINCIPLE 2:

Marks awarded are always whole marks (not half marks, or other fractions).

GENERIC MARKING PRINCIPLE 3:
Marks must be awarded positively:

e marks are awarded for correct/valid answers, as defined in the mark scheme. However, credit
is given for valid answers which go beyond the scope of the syllabus and mark scheme,
referring to your Team Leader as appropriate

marks are awarded when candidates clearly demonstrate what they know and can do

marks are not deducted for errors

marks are not deducted for omissions

answers should only be judged on the quality of spelling, punctuation and grammar when these
features are specifically assessed by the question as indicated by the mark scheme. The
meaning, however, should be unambiguous.

GENERIC MARKING PRINCIPLE 4:

Rules must be applied consistently e.g. in situations where candidates have not followed
instructions or in the application of generic level descriptors.

GENERIC MARKING PRINCIPLE 5:

Marks should be awarded using the full range of marks defined in the mark scheme for the question
(however; the use of the full mark range may be limited according to the quality of the candidate
responses seen).

GENERIC MARKING PRINCIPLE 6:

Marks awarded are based solely on the requirements as defined in the mark scheme. Marks should
not be awarded with grade thresholds or grade descriptors in mind.
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MARK SCHEME NOTES
The following notes are intended to aid interpretation of mark schemes in general, but individual mark schemes
may include marks awarded for specific reasons outside the scope of these notes.
Types of mark
M Method marks, awarded for a valid method applied to the problem.

A Accuracy mark, awarded for a correct answer or intermediate step correctly obtained. For accuracy
marks to be given, the associated Method mark must be earned or implied.

B Mark for a correct result or statement independent of Method marks.
When a part of a question has two or more ‘method’ steps, the M marks are in principle independent unless the

scheme specifically says otherwise; and similarly where there are several B marks allocated. The notation ‘dep’
is used to indicate that a particular M or B mark is dependent on an earlier mark in the scheme.

Abbreviations

awrt answers which round to
cao correct answer only

dep dependent

FT follow through after error
iSW ignore subsequent working
nfww  not from wrong working
oe or equivalent

rot rounded or truncated

SC Special Case

soi seen or implied

© UCLES 2018 Page 3 of 9



0606/11 Cambridge IGCSE — Mark Scheme October/November
PUBLISHED 2018
Question Answer Marks Guidance
1(a) B3 | B1 for 2 cycles, one max and 2 min points in the
correct places and up to a max at each end
B1 for going between 2 and —4
B1 for starting at (0,2) and finishing at (360,2)
I(b)i |4 B1
1(b)(ii B1
o)) | o T
3
2(1) 1 15 Ml [ 1 j
——|=| ——+——2+4a=2 For either p| —— |=2 or q(-2)=0
[p( ) j aa P7y)=2 oral?)
(a(-2)=) 16-6a+b=0
a=3 Al
b=2 Al
2(ii) r(x)=2x"+x" = 5x+1 M1 | For r(x) using their p(x) and q(x)
[2) 16 4 10 M1 (2)
rf—=|=—=+—-———7+1 For r| —
3) 27 9 3 3
35 Al | Must be exact
27
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3 (3+kx) = B2 | BI for 1458kx or 1215k
729 +1458kx +1215k>x?
Terms in x for(2 _ x)(3 i kx)6 M1 | For attempt at further expansion to obtain 2 terms in
— _1458%% + 2430K> x* and equating to 972
2430k* —1458k =972
5k —3k—-2=0 M1 | Dep for solution of resulting 3 term quadratic
(5k+2)(k-1)=0
Al
k=-2
5
k=1 Al
4(i 2 B2
(l) (x_gj _» B1 forg orﬁ
2 4 2 4
4(i1) (9 49) B1 | FT their p and g
27 4
4(ii1) B3 | B1 for shape
B1 for cusps at (1, 0) and (8, O)
B1 for all correct, passing through (O, 8) with
maximum in correct position
A(iv) 49 B1 | FT theirq
4
53 B1
W Lo
96 B1 | Dep
0= 2 Must have previous B1
5(ii) rd =12 B1 | For statement of arc length
96 M1 | For attempt to use part (i) to find either » or &
7 X r_2 =12
r=8and =1.5 Al | For both
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5(iii) 1, . M1 | For a complete method including a correct attempt
Area = 48— 5" sin@ for the area of the triangle using their  and 6
=16.1 Al
6(1) 4x B1
For ——
2x°+3
M1 | For attempt to differentiate a quotient or appropriate
product
dy Al | All other terms correct
-
4x 2
5x+2)———-=5In{2x" +3
( ) 2x2+3 ( )
(5x+2)°
—4 Al | For given answer
When x=0 d_y= s orsly W
4
6(ii) 1 B1 | May be implied by tangent equation, allow 0.55
y= 51113 or 0.549
Equation of tangent B1
y= (—éln?ajx +lln3
4 2
or
y=-1.37x+0.549
7(a) 1g100 =2 B1
3lgx=lgx’ Bl
100x° Bl
Ig
y
7(b)(1) 6x2+7x-3=0 M1 | For obtaining in suitable quadratic form and attempt
(2x+3)(3x-1)=0 to solve
3 1 A1l | For both
X=—— x=—
2 3

© UCLES 2018
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7(b)(ii) x=log,3 M1 | For realising connection with part (i) and attempt to
l_ solvelzlo 3 or —ézlo 3
5 = loga 3 3 j2g8 3 jog8
a=27 Al
3 log 3 M1 | For realising connection with part (i) and attempt to
2 o solve—g—lo 3 or l—10 3
> g, 3 8
2 1 Al
1)3 1)3
a=|—| or0.48lor |—| oe
3 9
8(1) M1 | For attempt to use chain rule to obtain
1
loc(Sx2 + 4)2 where k is a constant
1 Al | Allow unsimplified
E(IOx)(sz + 4)2
2
8(i1) M1 | For attempt to use part (i) if in correct form of
3
m (sz + 4)2
1/, % Al 1, %
E(Sx +4) (+c) FT on their Z(Sx + 4)
8(iii) M1 | For use of limits if their (ii)
3
Must be in the form m(Sx2 + 4)2
33 Al
L (507 +4)2 —42 B
15 15
, 3 M1 | Dep
(561 + 4)2 =27 For complete and correct method to deal with the
ower of 3
P 2
leading to a =1 Al
9(i) 3 B1
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Question Answer Marks Guidance
9(ii) M1 | For attempt to differentiate to obtain a+be™
Al | All t
ds 43 correc
dr
2=4-3e" M1 | Dep for correct attempt to solve equation involving
exponential where ¢~ >0
. 3 2 Al | Must be an exact form
leading to #=In—or —In—
2 3
9(iii M1
(ii1) When f=In5, ﬁ = 1—7 For attempt to find value of é when ¢t =1n2
de 5 dt
M1 | Dep for attempt to use method of small changes
Al
Os = 17h
5
10(i) 6 B1 | For velocity, may be implied by later work
Velocity of 4 9
2 6 M1 | For a complete and correct method
When =6, r, = +6
-5 8
38 Al | For 43
(43
10(ii) 16 4 B1
r, = +| |t
37 2
10(ii1) 16 4 2 6 M1 | For equating position vectors at a time ¢
+| _|t= +| |t
37 2 -5 8
16 +4t=2+6¢ or M1 | Dep for equating like vectors at least once
374+ 2t=-5+8t
t=7 Al | Allow from one correct equation
Both equations lead to ¢ =7 B1 | For showing that # =7 satisfies both equations thus
verifying collision, or equivalent
10(iv) 44 B1
51
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11(a)(i) B1 | For critical values
2<f<4 B1 | Dep
For correct inequality and notation
11(a)(ii) x=3cosy M1 | For attempt to find f~' and equate to 0.5
cos2y=0.5
oL M1 | Dep
2y= 3 For correct attempt to solve, dealing with the
double angle
m Al
4 6
11(b) g’(x)= g(3 - xz) M1 | For correct attempt at g, allow unsimplified
2
=3-(3-x")
—6+6x*—x*=-6 M1 | Dep for equating to —6 and attempt to solve to
> 4 obtain a non-zero root

6x°—x" =0
x=0 B1
X = J_r\/g Al
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Generic Marking Principles

These general marking principles must be applied by all examiners when marking candidate answers.
They should be applied alongside the specific content of the mark scheme or generic level descriptors
for a question. Each question paper and mark scheme will also comply with these marking principles.

GENERIC MARKING PRINCIPLE 1:
Marks must be awarded in line with:
e the specific content of the mark scheme or the generic level descriptors for the question

e the specific skills defined in the mark scheme or in the generic level descriptors for the question
¢ the standard of response required by a candidate as exemplified by the standardisation scripts.

GENERIC MARKING PRINCIPLE 2:

Marks awarded are always whole marks (not half marks, or other fractions).

GENERIC MARKING PRINCIPLE 3:
Marks must be awarded positively:

e marks are awarded for correct/valid answers, as defined in the mark scheme. However, credit
is given for valid answers which go beyond the scope of the syllabus and mark scheme,
referring to your Team Leader as appropriate

marks are awarded when candidates clearly demonstrate what they know and can do

marks are not deducted for errors

marks are not deducted for omissions

answers should only be judged on the quality of spelling, punctuation and grammar when these
features are specifically assessed by the question as indicated by the mark scheme. The
meaning, however, should be unambiguous.

GENERIC MARKING PRINCIPLE 4:

Rules must be applied consistently e.g. in situations where candidates have not followed
instructions or in the application of generic level descriptors.

GENERIC MARKING PRINCIPLE 5:

Marks should be awarded using the full range of marks defined in the mark scheme for the question
(however; the use of the full mark range may be limited according to the quality of the candidate
responses seen).

GENERIC MARKING PRINCIPLE 6:

Marks awarded are based solely on the requirements as defined in the mark scheme. Marks should
not be awarded with grade thresholds or grade descriptors in mind.
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PUBLISHED 2018

MARK SCHEME NOTES
The following notes are intended to aid interpretation of mark schemes in general, but individual mark schemes
may include marks awarded for specific reasons outside the scope of these notes.
Types of mark
M Method marks, awarded for a valid method applied to the problem.

A Accuracy mark, awarded for a correct answer or intermediate step correctly obtained. For accuracy
marks to be given, the associated Method mark must be earned or implied.

B Mark for a correct result or statement independent of Method marks.
When a part of a question has two or more ‘method’ steps, the M marks are in principle independent unless the

scheme specifically says otherwise; and similarly where there are several B marks allocated. The notation ‘dep’
is used to indicate that a particular M or B mark is dependent on an earlier mark in the scheme.

Abbreviations

awrt answers which round to
cao correct answer only

dep dependent

FT follow through after error
iSW ignore subsequent working
nfww  not from wrong working
oe or equivalent

rot rounded or truncated

SC Special Case

soi seen or implied
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Cambridge IGCSE — Mark Scheme

PUBLISHED

October/November
2018

Question

Answer

Marks

Guidance

1

sin(x+50°)= L

V2

(x +50° =—45°, 2250)

M1

For order of operations — subtraction

of 1, division by +4/2 and attempt at

sin™!

M1

Dep
For obtaining a solution by subtracting

50°

x=-95°, 175°

A2

A1 for one correct solution
A1 for a second correct solution and
no others within the range

Y =5x+lezx
dx

(+e)

M1

. dy .
For attempt to integrate to get a n

the form S5x + pe**.
Condone omission of + ¢

When x =0,

d_y:4 so ¢c=
dx

NSNS

M1

Dep
For attempt to get value of ¢

2 4

M1

Dep on first M1 only

For attempt to get y in the form
2

. . 5 X
including %+ pe’*.

Condone omission of + d.

When x=0, y=-3 so dz—%

M1

Dep on previous DepM1
For attempt to obtain d, allow if ¢ not
found

5 1, 7 13
y=——m-+—e" +—x——

X
2 4 27 4

Al

Must have an equation

3(i)

“

B2

B1 for correct shape with vertex at
(2.0

Dep B1 for passing through or starting
at (0,6)

© UCLES 2018

Page 4 of 10




0606/12 Cambridge IGCSE — Mark Scheme October/November
PUBLISHED 2018
Question Answer Marks Guidance
3(ii) Either 6 -3x=2 B1
For x=—
4
X=—
3
6-3x=-2 M1 | For considering — 2
8 Al
xX=—
3
Or 9x2 —36x+32=0 M1 | For squaring each side and attempt to
solve a 3 term quadratic = 0
4 Al
X=—
3
8 Al
xX==
3
3(iii) B1 | FT on their solutions in part (ii), must
X<, x> both be positive and written as 2
separate statements
4(i B1
M For 2
2x+1
M1 | For attempt to differentiate a product
dy 2 1321 (2+1) Al | For all other terms correct
dx 2x+1
dy Al | For awrt 0.161
When x=0.3, —=0.161
dx
4(ii) 0.161A B1 | FT on their numerical answer to part
(@)
5(3) 7th term: 924a°b°x® = 924x° B1 | For any correct statement
924a°b° =924
9244° (bx)" =924x°
6 1 B1 | Dep on first B1
(ab) =1 or ab=1so0 b= P Must be convinced, nfww
© UCLES 2018 Page 5 of 10
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PUBLISHED 2018
Question Answer Marks Guidance
5(ii) 6th term: 7924’H°x° =198x° B1 | For any correct statement
792a’h> =198
79247 (bx)’ =198’
use of ab=1 to obtain a*=... or b* = ... M1 | For attempt to solve their equations
simultaneously to obtain an equation in
a’or b’
1 Al
a=—
2
b=2 Al
6(i M1 1
() For kx(Sx—lZS) 3
o) _df Al | Allow unsimplified
Zx10x(5x” -125) 3
3
1
2—0x(5x2 —125) 4
3
6(ii) M1 2
For m(Sx2 — 125)3 (+c)
2 Al | FT on their k from part (i)
i(sz —125)3 (+c)
20
6(iii) 3 2 2 M1 | Dep on previous M1
20 (375)3 - (55)3 For use of limits in their answer to part
(i), must be in the form
2
m(Sx2 —125)3 (+c),
=5.63 Al | Allow greater accuracy
© UCLES 2018 Page 6 of 10
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PUBLISHED 2018
Question Answer Marks Guidance
7(a) ~12 B1 | For magnitude, may be implied by a
( ) =13 correct v
5
-36 -12 B1 | Must be a vector
V= or 3
15 5
7(a) —12 B1 | For value of ¢, may be implied by a
Alternative | If ¢ ( 5] =39,1=3 correct v
-36 —-12 B1
V= or 3
15 5
7(b) M1 | For equating like vectors at least once
17r+2s+3=0 M1 | Dep
2r+65+9=0 For solution of resulting equations to
obtain 2 solutions
r=0 Al
3 Al
§=—— 0¢
2
8(1) a(a + 4) —12=0 M1 | For correct use of det =0
a* +4a-12=0 M1 | Dep
For solution of resulting quadratic
equation
leading to a=-6, a=2 Al | For both
8(ii - B2
(i -1 :L 8 -3 oe B1 for L
2004 4 20
8 -3
B1 for
-4 4
8(iii) M1 | For pre-multiplication by their A™

M1

Dep

For multiplication of 2 matrices — need
to see at least 2 correct elements — may
be unsimplified

14 39
2008 -32

Al

For final matrix oe

© UCLES 2018
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Question Answer Marks Guidance
9(1) p(-3)=0 leading to M1 | For substitution of x =—3 and
27a+9H-3¢-9=0 equating to zero
p'( x) =3ax? +2bx+c M1 | For differentiation in the form
p’(O) ~136 rx® +sx+t and substitution of x=0
c=36 Al | nfww
P’ ( x) =6ax+2b M1 | For further differentiation in the form
p"(O) —2h vx +w of their p'(x) and substitution
of x=0
b=43 Al | nfww
a=10 Al | nfww
9(ii M1
@) p(%) For use of x =% in their p(x) from
part (i)
21 Al
10(i) a=2 B1
M1 | For a correct attempt to solve
coshx =—— g u
cosbg = iZ provided 0<a =<4 to
get b=...
leading to b=4 Al
10(ii) 1 M1 | Dep
cosdx=—— 4
2 For attempt to solve their cosbx = iz
provided 0 <a <4 or use of symmetry
to get x=...
Al
X _I SO (E, 0]
3 3
10(iii) AtM, y=-2 B1
o B1
X=—
4
© UCLES 2018 Page 8 of 10
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Question Answer Marks Guidance
11(33) 2r+ré=10 M1 | For use of arc length and attempt to get
perimeter, must have 2 terms involving
r
M1 | Dep
For attempt to get » in terms of €
10 Al
=
2+60
1/ 10 V M1 | For attempt to obtain the area of the
A= —( j 0 sector in terms of @ only, using their r
2(2+6 ’
A 5060 Al | For manipulation to get the required
- (2 + 9)2 answer nfww
AG
11(11) M1 | For attempt to differentiate a quotient
or an equivalent product
dA 50(2 " 9)2 _1009(2 " 9) Al | All correct, allow unsimplified
do (2+0)’
or
Y _50(2+0)° ~1000(2+0)°
dée
M1
When u =0 For equating their a to 0 and
de deo
attempt to solve — need to see at least
one line of working
=2 Al | Condone inclusion of -2
Al
4=2
4
© UCLES 2018 Page 9 of 10
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PUBLISHED 2018
Question Answer Marks Guidance
L1(i . L 10-2 M1 . d4
Alterr(lazive Starting again using 6 = 5 " so A complete method to obtain a
A=5r—1*
Al
% =5-2r
B
d4 M1 | For equating to zero and attempt to
When —=0 1
- solve
r=2.5 Al
Al
4==
4
12 2x> +7x=0 or »*-3y-10=0 M1 | For attempt to thai.n a sirnpli.ﬁed
quadratic equation in one variable
equated to 0
M1 | Dep
For solution of quadratic
(0’ 5) Al
Al
()
2
B1
Midpoint (—Z,Ej
42
Gradient of AB =2 M1 | For attempt to obtain gradient of line
. . - & perpendicular to AB using their
<L gradient = ) coordinates
) 3 1 7 M1 | For a correct attempt to obtain
L bisector: y ST + N equation of perpendicular bisector
using their midpoint and their
perpendicular gradient
Consideration of when y =x M1 | Dep on previous M1
For attempt to find intersection with
the line y=x
5 A1l | For both
X=y=—
12
© UCLES 2018 Page 10 of 10
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PUBLISHED 2018

Generic Marking Principles

These general marking principles must be applied by all examiners when marking candidate answers.
They should be applied alongside the specific content of the mark scheme or generic level descriptors
for a question. Each question paper and mark scheme will also comply with these marking principles.

GENERIC MARKING PRINCIPLE 1:
Marks must be awarded in line with:
e the specific content of the mark scheme or the generic level descriptors for the question

e the specific skills defined in the mark scheme or in the generic level descriptors for the question
¢ the standard of response required by a candidate as exemplified by the standardisation scripts.

GENERIC MARKING PRINCIPLE 2:

Marks awarded are always whole marks (not half marks, or other fractions).

GENERIC MARKING PRINCIPLE 3:
Marks must be awarded positively:

e marks are awarded for correct/valid answers, as defined in the mark scheme. However, credit
is given for valid answers which go beyond the scope of the syllabus and mark scheme,
referring to your Team Leader as appropriate

marks are awarded when candidates clearly demonstrate what they know and can do

marks are not deducted for errors

marks are not deducted for omissions

answers should only be judged on the quality of spelling, punctuation and grammar when these
features are specifically assessed by the question as indicated by the mark scheme. The
meaning, however, should be unambiguous.

GENERIC MARKING PRINCIPLE 4:

Rules must be applied consistently e.g. in situations where candidates have not followed
instructions or in the application of generic level descriptors.

GENERIC MARKING PRINCIPLE 5:

Marks should be awarded using the full range of marks defined in the mark scheme for the question
(however; the use of the full mark range may be limited according to the quality of the candidate
responses seen).

GENERIC MARKING PRINCIPLE 6:

Marks awarded are based solely on the requirements as defined in the mark scheme. Marks should
not be awarded with grade thresholds or grade descriptors in mind.
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MARK SCHEME NOTES
The following notes are intended to aid interpretation of mark schemes in general, but individual mark schemes
may include marks awarded for specific reasons outside the scope of these notes.
Types of mark
M Method marks, awarded for a valid method applied to the problem.

A Accuracy mark, awarded for a correct answer or intermediate step correctly obtained. For accuracy
marks to be given, the associated Method mark must be earned or implied.

B Mark for a correct result or statement independent of Method marks.
When a part of a question has two or more ‘method’ steps, the M marks are in principle independent unless the

scheme specifically says otherwise; and similarly where there are several B marks allocated. The notation ‘dep’
is used to indicate that a particular M or B mark is dependent on an earlier mark in the scheme.

Abbreviations

awrt answers which round to
cao correct answer only

dep dependent

FT follow through after error
iSW ignore subsequent working
nfww  not from wrong working
oe or equivalent

rot rounded or truncated

SC Special Case

soi seen or implied
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Question Answer Marks Guidance
1(a) 5C3 x 2* x(px) Bl
40° 8 M1 | equating their coefficient of x’ to
b =—7C
25 _8 and finding p’
3_ 8 25
T
Al
p=——or p=—0.2
1(b) 4 1) B1
8 2
C,x(2x7) x| —
() (5]
1 M1 1 .
TO0x16 x — at least two of 70,16, —— correct in
256 256
an evaluation of a three-term product
Al
3 4375, 43 e
8
2(i) 0 20-2r B1
r
1 ,(20-2r M1 | use of their 0 in terms of r in
Area = Er , formula for sector area
A=10r—2 Al | simplification to get given answer
Alternative
s=20-2r B1
1 202 M1 | use of formula for sector area using
- Er( —2r) their expression for s in terms of
A=10r—2 Al | simplification to get given answer
2(i M1
(i1) a4 =10-2r for u =10 - kr , equating to zero
r r
When d4 —0.r=5 and solving for r
dr
(20-2x5) M1 | Dep
0= s substitution of their value of r to get
0
0=2 Al

© UCLES 2018
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Question Answer Marks Guidance
3(1) 2 2 2 M1 | correct use of Pythagoras or correct
ACT = (5\/5 * 5) * (5\/5 Bl 5) use of cosine rule with cos90
=75+ 25+50/3 +75+25-50\3 M1 | correct expansion to 6 or 8 terms
=200
AC =102 Al | from AC*= 200
3(ii) B1
tan BCA = 3+ oe
5J3-5
(5\/5 + 5)(5\/5 N 5) M1 | for rationalisation
= oe
(5v3-5)(5v3+5)
100+ 5043
=—— oc
50
=2+3 Al
40 M1 | gor 10(1+ cos 3x)9 f(x)
M1 | for ksin3x(1+cos3x)’
Al
Y_ —30sin3x(1+ cos 3x)9
dx
When =%, & _ 30 Al
2 dx
4(ii M1
(i1) Use of d—yx%:d—y theird—yx%:6
dx dr dr dx dt
with Y =06
dr
dx 1 02 Al | FT from their answer from part (i)
—=—=or0.
de 5
© UCLES 2018 Page 5 of 11
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PUBLISHED 2018
Question Answer Marks Guidance
5(1) log, 4 = log, 4 B1 | change of base

log, 9
1 I B1 | Dep
) 0g; 4 must have B1 for change of base and

full working
= %log3 2% or log, /4
=log, 2
Alternative A
log, 4 =2log, 2 B1 | use of power rule
_ 2log;2 B1 | Dep
- log, 9 change of base and full working
_ 2log;2
2log, 3
=log,2
Alternative B
x=logy4 = 9" =4 B1 | correct use of indices to reach
2x _

9" =4 =3 =4 i
=3 =2=x=log;2 Bl | Dep
“log, 4 =log, 2 full working
Alternative C

log,, 4 B1 | change of base and use of power rule
logy4=——

log,, 9
_ 2log;,2

2log,, 3
= 10g3 2 B1 Dep
change of base and full working
© UCLES 2018 Page 6 of 11
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PUBLISHED 2018
Question Answer Marks Guidance
5(it) log;2+1log, x=3 B1 | for log,2x=3
g3 23 23
log; 2x =3
3 =2x B1
x=135 x=2" B1
2
Alternative
log, x =log; 27 —log, 2 B1
27 B1
= log, B3
x=135, x=2L ~
2
6(1) ds _ 605 14 M1 | for ke ®5 +4
dt
ds _ 05 _ 2 M1 | Dep
When dr 0, ¢ = 3 equating to zero and correct order of
2 operations to solve for ¢
—0.5t=In—
3
t=-2 lng
3
t=0.811 Al
6(ii) M1 | for ke 0
d_2S — 36—0.51 Al
dr?
6(iii) 305 — 03 M1 | correct order of operations and
_0.5¢ correct use of In to solve
e 7 =0.1 iy
n0.1 e ' =0.3 for¢
0.5
5 =124 1 4% 4.605-12 M1 | Dep
use of 7 to obtain s
s=17.62 Al
6(iv) e ™ is always positive or ¢ ™' can never be B1 | correct comment about e
Zero or negative
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Question Answer Marks Guidance
731) E:m(c—a) B1
1) | A5-0D-a Bl for@z%b
=gb—a Bl | BT their OD if OD = kb
3
7(iii) ” (c B a) _ 2 b_a M1 | equating parts (i) and (ii)
3
243(1 - m) +24me =16b M1 | attempt to eliminate or compare like
Comparing with 152 +9¢ =16b vectors using given condition
3 Al
m==
8
8(1) 5<f(x)<6 or[5,6] oe B2 BlforSéf(x)gp(p>5)
or for qgf(x)<6 (g<6)
8(ii) Ly M1 | complete valid attempt to obtain the
r= sz I inverse with operations in correct
order.
y=4sin_l(x—5) Al
Range 0< y<2n B1
8(iii) [ nj B1 ( nj
2| sin 43 +5| (=11 for sin 1 +5
) s
YR e
sin =— for sin =k
4 2 4
. (1 T M1 | Dep
x=4sin 5 + 3 o for use of sin ' and correct order of
operations to obtain x. Allow one
+/—or X/ + sign error
x=m or3.14 Al | x=mand no other solutions in range
© UCLES 2018 Page 8 of 11



0606/13 Cambridge IGCSE — Mark Scheme October/November
PUBLISHED 2018
Question Answer Marks Guidance
9 d ) 6x B1 6x
—(In(3x”" +1)|= for
dx( ( )) 32 +1 3x+1
, 6x ) M1 | differentiation of a quotient or
dy_x 73x2+1—2x1n(3x +1) product
dx x*
or
Y_ (_—fjln (3x2 + 1) + (%)L
dx \x x (3x2 + 1)
x* f(x) - 2xln(3x2 + 1) Al
A
2 ) 1
or for | - 1n(3x + 1) + — [fx)
X X
Al
When x=2, Y =-0410
dx
Gradient of perp = 2.436... M1 | use of —-L with a gradient obtained
by differentiation
B1
When x=2, y=0.641 or %ln13
Normal: y—0.641=2.436(x—2) M1 | Dep
y=2.44x-4.23 Al
10(1) X+8=12+x—x> M1 | correct method of solution to obtain
=4, x=12 xory
or
Y =16y +60=0
y=6o0ory=10
x=2,y=10 A2 | Alforx=—2andx=2orfory=6
x=-2,y=6 and y=10
or for either point from a correctly
solved equation.
10(ii) M1 | for 12x+ px* +gx’ (+c)
2 3 Al
2x+- -2 (+c)
2 3
© UCLES 2018 Page 9 of 11
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10(iii) PRI 2 1 B1 | FT
{12x - ?} - (5(6 +10) x 4) area of the trapezium unsimplified
* (l(6+10)x4j or
2
2 2
2—-i—8><2 - ﬂ+8><(—2)
2 2
(=32)
22 93 (2> (=2) M1 | correct use of correct limits for area
12x2+ 53 12x-2+ > 3 under the curve using their integral
of the form 12x + px? + gx°
_128 A1
3
32 Al
=== oe
3
Alternative
5 . . .
J‘ 124 5 —x* — 8 dy M1 §ubtract19n of the two equations with
o intent to integrate the result
2
= J‘ 4—x* dx
-2
e 2 Al
= {4)6 - —}
3 -2
8 8 M1 | Dep
4x2- 3| 4x=2+ 3 for correct application of limits
32 Al
=== oe
3
pl=|=al=| +17| = +b[_j_8 expression for p| —
2 2 2
p(-3)= a(—3)3 +17(-3)* +b(-3) -8 M1 | expression for p(-3)
a 17 b 80 Al | both equations correct (allow
] + 4 * Pl equivalents and terms not collected
27a+153-3b—-8=-35 but powers should be evaluated)
Leadingto a=b=6 Al | from correct equations with
evidence that both have been found
correctly in order to verify that a = b
© UCLES 2018 Page 10 of 11
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11(ii) (2x- 1)(3x2 +10x + 8) B2 | B1 for3x? and +8 from factorisation
or for 3x* +10x... from long division
H(i) | (2x-1)(x+2)(3x+4) B1 | cao
11(iv) “ind = 1 B1
2
0=30°, 150° B2 | B1 for a first correct solution
B1 for a second correct solution with
no extras in range 0<< 8 <180 and
no solution arising from other
factors.
© UCLES 2018 Page 11 of 11
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Generic Marking Principles

These general marking principles must be applied by all examiners when marking candidate answers.
They should be applied alongside the specific content of the mark scheme or generic level descriptors
for a question. Each question paper and mark scheme will also comply with these marking principles.

GENERIC MARKING PRINCIPLE 1:
Marks must be awarded in line with:
e the specific content of the mark scheme or the generic level descriptors for the question

e the specific skills defined in the mark scheme or in the generic level descriptors for the question
¢ the standard of response required by a candidate as exemplified by the standardisation scripts.

GENERIC MARKING PRINCIPLE 2:

Marks awarded are always whole marks (not half marks, or other fractions).

GENERIC MARKING PRINCIPLE 3:
Marks must be awarded positively:

e marks are awarded for correct/valid answers, as defined in the mark scheme. However, credit
is given for valid answers which go beyond the scope of the syllabus and mark scheme,
referring to your Team Leader as appropriate

marks are awarded when candidates clearly demonstrate what they know and can do

marks are not deducted for errors

marks are not deducted for omissions

answers should only be judged on the quality of spelling, punctuation and grammar when these
features are specifically assessed by the question as indicated by the mark scheme. The
meaning, however, should be unambiguous.

GENERIC MARKING PRINCIPLE 4:

Rules must be applied consistently e.g. in situations where candidates have not followed
instructions or in the application of generic level descriptors.

GENERIC MARKING PRINCIPLE 5:

Marks should be awarded using the full range of marks defined in the mark scheme for the question
(however; the use of the full mark range may be limited according to the quality of the candidate
responses seen).

GENERIC MARKING PRINCIPLE 6:

Marks awarded are based solely on the requirements as defined in the mark scheme. Marks should
not be awarded with grade thresholds or grade descriptors in mind.
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MARK SCHEME NOTES
The following notes are intended to aid interpretation of mark schemes in general, but individual mark schemes
may include marks awarded for specific reasons outside the scope of these notes.
Types of mark
M Method marks, awarded for a valid method applied to the problem.

A Accuracy mark, awarded for a correct answer or intermediate step correctly obtained. For accuracy
marks to be given, the associated Method mark must be earned or implied.

B Mark for a correct result or statement independent of Method marks.
When a part of a question has two or more ‘method’ steps, the M marks are in principle independent unless the

scheme specifically says otherwise; and similarly where there are several B marks allocated. The notation ‘dep’
is used to indicate that a particular M or B mark is dependent on an earlier mark in the scheme.

Abbreviations

awrt answers which round to
cao correct answer only

dep dependent

FT follow through after error
iSW ignore subsequent working
nfww  not from wrong working
oe or equivalent

rot rounded or truncated

SC Special Case

soi seen or implied
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Question Answer Marks Partial Marks
1 Substitution and simplification to obtain a 3 M1 | substitution of y=x+4 orx=y—4 and
term quadratic in one variable simplification to 3 terms.
X2 —2x—8=0 or 2x>—-4x—-16=0 A1l | correct equation of the form
or ax* +bx+c=0 or ay>+by+c=0
y* =10y +16=0 or y*—10y+16=0
Solution of quadratic equation M1 | M1 dep
x=4,y=8 A2 | Al for each pair
x=-2,y=2
2 (5 Bl
Midpoint | —,—1
2
. . 8 B1
Gradient of line = 2
. 3 M1
Gradient of perp = g
Equation of perp bisector: M1 | M1 dep Using their perpendicular
3 ( 5 gradient and their midpoint
y+l==|x—=
8 2
6x—16y—-31=0 or Al
—6x+16y+31=0
3 4 | B1 for either each row correct or each
A B C D T
column correct — mark to candidate’s
v advantage.
v v
v
v
4(1) b=4 B1
c=6 B1
.m M1 | Evaluation of a using their b and their ¢
2=a+4sin— . .
and the given point.
a=-2 Al
© UCLES 2018 Page 4 of 10
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Question Answer Marks Partial Marks
4(i1) 3| Blfor -6<y<?2
B1 for 3 complete cycles
B1 for all correct
5(1) The number of bacteria at the start of the B1
experiment
5(ii) « 20000 M1 | use of given equation and attempt to
20000 =800e" so ———=e solve for ¢
or 1020 000 = In800 + In(e>*) or use logs correctly
2k =1In25 M1 | correct method to obtain 2k
1.61 Al
5(iii) P =800 M1 | Substitution of 7= 3 in formula using
their k
=100 000 Al | answer in range 99800 to 100200
6(a) 1 B1
O8: P log, 2 |+log; g
log,2
or log; 2827 1 log, ¢
log, p+log, g B1 | B1 dep
or log;(2"°%:% x q)
log; pq B1 | Bl dep
6(b) (log, 5-1)(log,5-3)=0 M1 | solution of quadratic equation
log,5=1, a=5 A2 | Al for a=5
log, 5=3, az% or 1.71 0r5% Al for a:%/gorlﬂlor 5%
73 2
@ 1 32 B1 for 1
2\5 4 2
3 2
B1 for
5 4
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7(ii) B1 | Relating solution of these equations to
Ax-2y=- matrix in (i)
7 ) 2.5
—Sx+3y=— B1 for adapted equation or or
2 3.5
X
Y
x) 1(3 2\(25 M1 | Correct method for pre-multiplication by
y “5ls5 4ll3s their inverse matrix.
or
x) 1(3 2}\5
2 =—
v) 2\5 4)7
29 A2 | Al for each. Condone in matrix form.
7.25 4
Y= or | 4
y 13.25 53
4
x=7.25, y=13.25
8(a) 3(2i—-5j)—43G-3j) M1 | For expansion and collection of terms
3p—4q=2i-3j Al
Magnitude of their 2i—3j M1 | For method to find magnitude
V27 +(=3)
. - . Al
Unit vector = 213§
J13
8(b)(1) v: =2.73% +1.252 B1 | Correct use of Pythagoras
v=3.00 B1
8(b)(ii) 1.25 M1 | Use of a trig funtion to obtain a relevant
tand =—— oe 1
2.73 angle
Angle to AB=24.6° or 0.429 radians Al
9(1) 256x° —64x5 + 7x* 3 | B1 for each term
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9(ii B1
(i) i4 + % +1
X' x
¢ . a1 2 M1 | M1 for three correctly obtained products
(256x —64x” +77x ) ° + 2 +1 leading to terms in x* using their
256x* —64x° +7x* and their
(256 x1-64x2+7x1)x* 1.2,
X’
Coefficient of x* is 256 -128+7 Al
=135
10(a) 5465 6-+/5 M1 | for rationalisation
X
6+5 6-5
30—5+5 + 3645 =30 M1 | Mldep for expanding the numerator to
= 3 obtain four terms.
B 31\/5 B \/g Al | A1 for \/g from correct working
31
6
OO Bx(v2) 2 =6 2
86 B2 | B1 for /6 from +/3x~/2
6
B1 for 8 from (\/5) or 2°
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10(c) EITHER: B1 | 3 term quadratic equation equated to
Zero
x2+2x-4=0
2 +418 M1 | use of the quadratic formula
SE—
for use of \/18 =3+/2 M1 | M1 dep
V2, 22 A1l | For both from full working
OR:
X2 +\2x-4=0 Bl
NG 2 | M1 | Correct use of completing the square
X4——| =44— method
2 2
3 42
x=t———=
22
P 4 2 M1 | M1dep for dealing with V2 in
V272 denominator
x=+2 , 3 22 Al
113 M1
W e 3 for Y =16+ 2
dx X dx X
Equating to zero and obtaining x’ M1 | Mldep
3 A2 | Al for each
x=—, y=36
2
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11(i1) EITHER: B1 | B1 for both
When x =1, y=43
When x=3, y =51
3
(1(43+51)xzj—j 163+ 2] dr
2 1 X
. 1 B1 | FT from their P and their Q
Area of trapezium = 5(43 +5 1) x2 | oe
Integration to find area under curve M1 [ 5 q}
for | px~ +—
X
[8 5 27} Al | Integration correct
= x —_——
X
M1 | M1dep for application of limits
=[8x32—£}—{8x12—2} s
3 1
Required area =94 — 82 Al
=12
OR: B1 | B1 for both
When x=1, y=43
When x=3, y=51
Equation of PQ: y =4x+39 B1 | Equation of line FT from their P and
their Q
M1
Integration of their 4x+39 —16x — 2—Z for [px +gx’ + 1}
X X
Al | All correct
= [39x —6x° +2}
X
M1 | Mldep for application of limits
=[39x3—6x32+2—7} poTapp
3
—[39x1—6x12 +2—17}
Required area =72 — 60 Al
=12
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12 1 M1 1
Y _(2x-5) (+c) for k(2x—5)2,
dx
1 Al
for (2x-5)2
Substitution to obtain arbitrary constant M1 | M1 dep
Using Y =6when x= 2
dx 2
! Al
d_y =(2x—5)5 +4 for correct Q
dx
) 1 M1 | M1 dep on first M1 for integration of
Integration of their k(2x—5)2 +c : 3
k(2x—5)2 to obtain m(2x—5)2
1 3 Al 1 3
y:§(2x—5)2 +4x (+d) for§(2x—5)2 +4x
FT their (non -zero) constant
Finding constant M1 | M1 dep for obtaining arbitrary constant
3
for m(2x—5)2 +nx+d using
L2
2 773
1 3 Al | for correct equation
y =§(2x—5)2 +4x-20
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Generic Marking Principles

These general marking principles must be applied by all examiners when marking candidate answers.
They should be applied alongside the specific content of the mark scheme or generic level descriptors
for a question. Each question paper and mark scheme will also comply with these marking principles.

GENERIC MARKING PRINCIPLE 1:
Marks must be awarded in line with:
e the specific content of the mark scheme or the generic level descriptors for the question

e the specific skills defined in the mark scheme or in the generic level descriptors for the question
¢ the standard of response required by a candidate as exemplified by the standardisation scripts.

GENERIC MARKING PRINCIPLE 2:

Marks awarded are always whole marks (not half marks, or other fractions).

GENERIC MARKING PRINCIPLE 3:
Marks must be awarded positively:

e marks are awarded for correct/valid answers, as defined in the mark scheme. However, credit
is given for valid answers which go beyond the scope of the syllabus and mark scheme,
referring to your Team Leader as appropriate

marks are awarded when candidates clearly demonstrate what they know and can do

marks are not deducted for errors

marks are not deducted for omissions

answers should only be judged on the quality of spelling, punctuation and grammar when these
features are specifically assessed by the question as indicated by the mark scheme. The
meaning, however, should be unambiguous.

GENERIC MARKING PRINCIPLE 4:

Rules must be applied consistently e.g. in situations where candidates have not followed
instructions or in the application of generic level descriptors.

GENERIC MARKING PRINCIPLE 5:

Marks should be awarded using the full range of marks defined in the mark scheme for the question
(however; the use of the full mark range may be limited according to the quality of the candidate
responses seen).

GENERIC MARKING PRINCIPLE 6:

Marks awarded are based solely on the requirements as defined in the mark scheme. Marks should
not be awarded with grade thresholds or grade descriptors in mind.
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MARK SCHEME NOTES
The following notes are intended to aid interpretation of mark schemes in general, but individual mark schemes
may include marks awarded for specific reasons outside the scope of these notes.
Types of mark
M Method marks, awarded for a valid method applied to the problem.

A Accuracy mark, awarded for a correct answer or intermediate step correctly obtained. For accuracy
marks to be given, the associated Method mark must be earned or implied.

B Mark for a correct result or statement independent of Method marks.
When a part of a question has two or more ‘method’ steps, the M marks are in principle independent unless the

scheme specifically says otherwise; and similarly where there are several B marks allocated. The notation ‘dep’
is used to indicate that a particular M or B mark is dependent on an earlier mark in the scheme.

Abbreviations

awrt answers which round to
cao correct answer only

dep dependent

FT follow through after error
iSW ignore subsequent working
nfww  not from wrong working
oe or equivalent

rot rounded or truncated

SC Special Case

soi seen or implied
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Question Answer Marks Partial Marks
1G B1
() I or 60°
3
1(ii) 3 | B1 for 3 asymptotes at x =30°, 90° and
150°; the curve must approach but not
cross all 3 of the asymptotes and be in the
1st and 4th quadrants
B1 for starting at (O, 1) and finishing at
(180,1)
B1 for all correct
2 For an attempt to obtain an equation in x only M1
0y2 — (k +1)x+4=0 A1l | correct 3 term equation
(k + 1)2 - (4 x 9 x 4) M1 M1dep for correct use of b> —4ac oe
Critical values k=11, k=-13 Al
-13<k <1l Al | For the correct range
3 e’ =ax? +b B1 | may be implied, b#0
either 3=5a+b M1 | correct attempt to find a or b by use of
1=3a+b simultaneous equations or finding the
gradient and equating it to a
or Gradient=1,s0 a=1
Coefficient of x” is 1 Al
Intercept is —2 Al
y= ln( - 2) Al | For correct form
4(1) 3=In(5¢+3) B1
e’ =5t+3 or better
t=3.42 B1
4(i) x5 M1 k,
- _ for
de 5t+3 5t+3
dx 5 Al | all correct
When t =0, —=—, 1.67 or better
de 3
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4(iii k B1 | dep on M1 in (ii
(i) If >0 each term in —~— >0 so never P @)
; k
negative oe FT on their ——, provided &, >0
5t+3
4(iv) d?x k, M1
d*  (5t+3)
d2x 25 A1l | all correct
" (5¢+3)
2
When ¢ =0, d—f = -2 or —2.78
dr 9
5(1) 10 3 | B1 for each coefficient, must be
a=243, b=—45 c=— simplified
5(i B1 2
(i1) (243—£+1—02j(4+36x+81x2) For (4+36x+81x )
x  3x
for having 3 terms independent of x M1
Independent term is Al
972 -1620+270=-378
6 attempt to differentiate quotient or equivalent M1
product
1 ! B1
%(bc - 1)2 = (2x — 1) 2 for a quotient
d L 3
a(2x - 1) 2 = —(2x - 1) 2 for a product
[ ] Al | All other terms correct
d \/2x—1—(x+2) (2x—1) 2
either =~ = — =
dx (vV2x-1)
1 3
or Yo(axo1y2 - (xt 2)[(2x - 1)-2}
dx
M1 | equate to zero and attempt to solve
Whend—y=0, 2x—1=x+2 q P
dx
x=3 Al
Al
y=A/5, S 2024
J5
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7(1) 1000 B1
7(ii) ‘ B1
2000 =1000e*
t=4In2, Inl6 M1 | For 4Ink or Ink*, k>0
2.77 Al
7(iii) B =1000¢” Bl
=17389, 7390
8(a) 3(1 _sin? 9) L 4sin@ =4 M1 | use of correct identity
(3 sind — 1)(sin - 1) =0 M1 | For attempt to solve a 3 term quadratic
1 equation in siné to obtain sind =
sinf=—, sinfd=1
3
6=19.5°, 160.5° Al
90° Al
8(b) tan 2¢ = J3 M1 | obtaining an equation in tan2¢ and
- I correct attempt to solve for one solution to
2¢=§, 3 reach 2¢ =k
for one correct solution Al
=2 or0.524
6
for attempt at a second solution M1
_om Al | for a correct second solution and no other
¢= 3 or —1.05 solutions within the range
9(a)(i) 1000 B1
9(a)(ii) for use of power rule M1
for addition or subtraction rule M1 | dep on previous M1
1000a Al 103
lg—5 Allow 1g 22“
9(b)(i) X =5x+6=0 M1 | For attempt to obtain a quadratic equation
and solve
x=3,x=2 Al | for both
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9b(ii) (10g4 a)2 —5log,a+6=0 M1 | For thg connection with (i)'and attempt to
deal with at least one logarithm correctly,
elthel‘ 4their3 or 4their2
a=064 Al
a=16 Al
100 2 2 '
(1) 4C? = (4\/5 _5) N (4\/5 N 5) M1 | For attempt to use the cosine rule

_2(4\/5 _ 5)(4\/5 " 5) cos 60° A1 | For all correct unsimplified

AC? =123 M1 | M1 dep for attempt to evaluate without
use of calculator

AC =123 Al

ALTERNATIVE METHOD

Taking D as the foot of the perpendicular M1 | For a complete method to get AC*

from 4:

Find 4D, BD, DC

AC? = AD* + DC?

2 2 Al | For all correct unsimplified
4O - 12-5\3 \ 15443
2 2

AC? =123 M1 | Mldep for attempt to evaluate without
use of calculator

AC =123 Al
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10(i1) AC 43 -5 ) AD M1 | For attempt at the sine rule or
sin60° _ sinACB or sin ACB el trigonometry involving right-angled
triangles
For attempt at cosec M1 | dep on first M mark
cosecACB = 2v123 or 2J41
V3(43-5)  (43-5)
oe
2 J123 43 +5 M1 | dep on previous M mark for a statement
cosec ACB =—= N involving rationalisation using a+/3 +5
3(43-5) 4J3+5
Al
= 2_\/5(4\/5 + 5) For rationalisation using 3+ oe and
23 43 +5
simplification
ALTERNATIVE METHOD
1 ] 233 M1 | Area of ABC
—(4\/5—5)(4\/§+5)s1n60 =—I
2 4
1 . 233 M1 | For attempt at a second area of ABC and
SV 123 (4\/5 + 5) sinACB = N, equating to first area
For attempt at cosec M1 | dep on first 2 M marks
241 A1 | Need to be convinced no calculator is
= 2—3(4\5 + 5) being used in simplification
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11 Wh 0 1 B1 F 1
en x=U, y=— or y=—
4 2 4 2
1 B1
de 2
1 B1
Q =—, Gradient of normal = -2 FT on their Q , must be numeric
dx 2 dx
. 1 M1 | For an attempt at a normal equation
either: Normal y——=-2x 1
Y passing through their (O, Ej and a
or: Gradient of normal = —— oL
OB substitution of y =0
1 Al
When y=0, x=—
4
EITHER: M1 | For attempt to integrate to obtain
1
21 3 4 3 1 1
4 g% 4 2 ke +=x, k#—, k #—
Io ge + 2 dx 1 3 17Ty
L Al | For correct integration
1 Ax 3x |4
—0e + —3
32 8 1o
Use of limits M1 | Mldep
) 1 B1 1
For area of triangle =— FT on their x=—
16 4
e A1l | final answer in correct form
32
OR: M1 | For attempt at subtraction and attempt to
Ll 3 integrate
j4—e4x+———+2xdx o 3 5 1
038 8 to obtain ke +=x+k,x+kx*, k #—
8 8
L A2 | —1 for each error for integration
[ I o4 1 2 }4
—e ——x+x
32 8 0
for use of limits M1 | Mldep
e A1l | final answer in correct form
32
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12(a) 1 Bl
P=y
p+q—4q+6=4 B1 | FT on their p
3 Bl
7=
12(b) 1 1 M1 | For attempt to factorise and solve, or
xX}+3||x3+1{=0 solve using the quadratic formula oe, a
1
quadratic in x3 or u
1 Al | For both
x}=-1oru=-1
1
x}=-3 oru=-3
x=-1 Al
x=-27 Al
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Generic Marking Principles

These general marking principles must be applied by all examiners when marking candidate answers.
They should be applied alongside the specific content of the mark scheme or generic level descriptors
for a question. Each question paper and mark scheme will also comply with these marking principles.

GENERIC MARKING PRINCIPLE 1:
Marks must be awarded in line with:
e the specific content of the mark scheme or the generic level descriptors for the question

e the specific skills defined in the mark scheme or in the generic level descriptors for the question
¢ the standard of response required by a candidate as exemplified by the standardisation scripts.

GENERIC MARKING PRINCIPLE 2:

Marks awarded are always whole marks (not half marks, or other fractions).

GENERIC MARKING PRINCIPLE 3:
Marks must be awarded positively:

e marks are awarded for correct/valid answers, as defined in the mark scheme. However, credit
is given for valid answers which go beyond the scope of the syllabus and mark scheme,
referring to your Team Leader as appropriate

marks are awarded when candidates clearly demonstrate what they know and can do

marks are not deducted for errors

marks are not deducted for omissions

answers should only be judged on the quality of spelling, punctuation and grammar when these
features are specifically assessed by the question as indicated by the mark scheme. The
meaning, however, should be unambiguous.

GENERIC MARKING PRINCIPLE 4:

Rules must be applied consistently e.g. in situations where candidates have not followed
instructions or in the application of generic level descriptors.

GENERIC MARKING PRINCIPLE 5:

Marks should be awarded using the full range of marks defined in the mark scheme for the question
(however; the use of the full mark range may be limited according to the quality of the candidate
responses seen).

GENERIC MARKING PRINCIPLE 6:

Marks awarded are based solely on the requirements as defined in the mark scheme. Marks should
not be awarded with grade thresholds or grade descriptors in mind.
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MARK SCHEME NOTES
The following notes are intended to aid interpretation of mark schemes in general, but individual mark schemes
may include marks awarded for specific reasons outside the scope of these notes.
Types of mark
M Method marks, awarded for a valid method applied to the problem.

A Accuracy mark, awarded for a correct answer or intermediate step correctly obtained. For accuracy
marks to be given, the associated Method mark must be earned or implied.

B Mark for a correct result or statement independent of Method marks.
When a part of a question has two or more ‘method’ steps, the M marks are in principle independent unless the

scheme specifically says otherwise; and similarly where there are several B marks allocated. The notation ‘dep’
is used to indicate that a particular M or B mark is dependent on an earlier mark in the scheme.

Abbreviations

awrt answers which round to
cao correct answer only

dep dependent

FT follow through after error
iSW ignore subsequent working
nfww  not from wrong working
oe or equivalent

rot rounded or truncated

SC Special Case

soi seen or implied
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Question Answer Marks Partial Marks
1 Substitution and simplification to obtain a 3 M1 | substitution of y=x+4 orx=y—4 and
term quadratic in one variable simplification to 3 terms.
X2 —2x—8=0 or 2x>—-4x—-16=0 A1l | correct equation of the form
or ax* +bx+c=0 or ay>+by+c=0
y* =10y +16=0 or y*—10y+16=0
Solution of quadratic equation M1 | M1 dep
x=4,y=8 A2 | Al for each pair
x=-2,y=2
2 (5 Bl
Midpoint | —,—1
2
. . 8 B1
Gradient of line = 2
. 3 M1
Gradient of perp = g
Equation of perp bisector: M1 | M1 dep Using their perpendicular
3 ( 5 gradient and their midpoint
y+l==|x—=
8 2
6x—16y—-31=0 or Al
—6x+16y+31=0
3 4 | B1 for either each row correct or each
A B C D T
column correct — mark to candidate’s
v advantage.
v v
v
v
4(1) b=4 B1
c=6 B1
.m M1 | Evaluation of a using their b and their ¢
2=a+4sin— . .
and the given point.
a=-2 Al
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4(i1) 3| Blfor -6<y<?2
B1 for 3 complete cycles
B1 for all correct
5(1) The number of bacteria at the start of the B1
experiment
5(ii) « 20000 M1 | use of given equation and attempt to
20000 =800e" so ———=e solve for ¢
or 1020 000 = In800 + In(e>*) or use logs correctly
2k =1In25 M1 | correct method to obtain 2k
1.61 Al
5(iii) P =800 M1 | Substitution of 7= 3 in formula using
their k
=100 000 Al | answer in range 99800 to 100200
6(a) 1 B1
O8: P log, 2 |+log; g
log,2
or log; 2827 1 log, ¢
log, p+log, g B1 | B1 dep
or log;(2"°%:% x q)
log; pq B1 | Bl dep
6(b) (log, 5-1)(log,5-3)=0 M1 | solution of quadratic equation
log,5=1, a=5 A2 | Al for a=5
log, 5=3, az% or 1.71 0r5% Al for a:%/gorlﬂlor 5%
73 2
@ 1 32 B1 for 1
2\5 4 2
3 2
B1 for
5 4
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7(ii) B1 | Relating solution of these equations to
Ax-2y=- matrix in (i)
7 ) 2.5
—Sx+3y=— B1 for adapted equation or or
2 3.5
X
Y
x) 1(3 2\(25 M1 | Correct method for pre-multiplication by
y “5ls5 4ll3s their inverse matrix.
or
x) 1(3 2}\5
2 =—
v) 2\5 4)7
29 A2 | Al for each. Condone in matrix form.
7.25 4
Y= or | 4
y 13.25 53
4
x=7.25, y=13.25
8(a) 3(2i—-5j)—43G-3j) M1 | For expansion and collection of terms
3p—4q=2i-3j Al
Magnitude of their 2i—3j M1 | For method to find magnitude
V27 +(=3)
. - . Al
Unit vector = 213§
J13
8(b)(1) v: =2.73% +1.252 B1 | Correct use of Pythagoras
v=3.00 B1
8(b)(ii) 1.25 M1 | Use of a trig funtion to obtain a relevant
tand =—— oe 1
2.73 angle
Angle to AB=24.6° or 0.429 radians Al
9(1) 256x° —64x5 + 7x* 3 | B1 for each term
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9(ii B1
(i) i4 + % +1
X' x
¢ . a1 2 M1 | M1 for three correctly obtained products
(256x —64x” +77x ) ° + 2 +1 leading to terms in x* using their
256x* —64x° +7x* and their
(256 x1-64x2+7x1)x* 1.2,
X’
Coefficient of x* is 256 -128+7 Al
=135
10(a) 5465 6-+/5 M1 | for rationalisation
X
6+5 6-5
30—5+5 + 3645 =30 M1 | Mldep for expanding the numerator to
= 3 obtain four terms.
B 31\/5 B \/g Al | A1 for \/g from correct working
31
6
OO Bx(v2) 2 =6 2
86 B2 | B1 for /6 from +/3x~/2
6
B1 for 8 from (\/5) or 2°
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10(c) EITHER: B1 | 3 term quadratic equation equated to
Zero
x2+2x-4=0
2 +418 M1 | use of the quadratic formula
SE—
for use of \/18 =3+/2 M1 | M1 dep
V2, 22 A1l | For both from full working
OR:
X2 +\2x-4=0 Bl
NG 2 | M1 | Correct use of completing the square
X4——| =44— method
2 2
3 42
x=t———=
22
P 4 2 M1 | M1dep for dealing with V2 in
V272 denominator
x=+2 , 3 22 Al
113 M1
W e 3 for Y =16+ 2
dx X dx X
Equating to zero and obtaining x’ M1 | Mldep
3 A2 | Al for each
x=—, y=36
2
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PUBLISHED
Question Answer Marks Partial Marks
11(i1) EITHER: B1 | B1 for both
When x =1, y=43
When x=3, y =51
3
(1(43+51)xzj—j 163+ 2] dr
2 1 X
. 1 B1 | FT from their P and their Q
Area of trapezium = 5(43 +5 1) x2 | oe
Integration to find area under curve M1 [ 5 q}
for | px~ +—
X
[8 5 27} Al | Integration correct
= x —_——
X
M1 | M1dep for application of limits
=[8x32—£}—{8x12—2} s
3 1
Required area =94 — 82 Al
=12
OR: B1 | B1 for both
When x=1, y=43
When x=3, y=51
Equation of PQ: y =4x+39 B1 | Equation of line FT from their P and
their Q
M1
Integration of their 4x+39 —16x — 2—Z for [px +gx’ + 1}
X X
Al | All correct
= [39x —6x° +2}
X
M1 | Mldep for application of limits
=[39x3—6x32+2—7} poTapp
3
—[39x1—6x12 +2—17}
Required area =72 — 60 Al
=12
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PUBLISHED
Question Answer Marks Partial Marks
12 1 M1 1
Y _(2x-5) (+c) for k(2x—5)2,
dx
1 Al
for (2x-5)2
Substitution to obtain arbitrary constant M1 | M1 dep
Using Y =6when x= 2
dx 2
! Al
d_y =(2x—5)5 +4 for correct Q
dx
) 1 M1 | M1 dep on first M1 for integration of
Integration of their k(2x—5)2 +c : 3
k(2x—5)2 to obtain m(2x—5)2
1 3 Al 1 3
y:§(2x—5)2 +4x (+d) for§(2x—5)2 +4x
FT their (non -zero) constant
Finding constant M1 | M1 dep for obtaining arbitrary constant
3
for m(2x—5)2 +nx+d using
L2
2 773
1 3 Al | for correct equation
y =§(2x—5)2 +4x-20
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PUBLISHED

Generic Marking Principles

These general marking principles must be applied by all examiners when marking candidate answers. They
should be applied alongside the specific content of the mark scheme or generic level descriptors for a question.
Each question paper and mark scheme will also comply with these marking principles.

GENERIC MARKING PRINCIPLE 1:
Marks must be awarded in line with:
e the specific content of the mark scheme or the generic level descriptors for the question

e the specific skills defined in the mark scheme or in the generic level descriptors for the question
e the standard of response required by a candidate as exemplified by the standardisation scripts.

GENERIC MARKING PRINCIPLE 2:

Marks awarded are always whole marks (not half marks, or other fractions).

GENERIC MARKING PRINCIPLE 3:
Marks must be awarded positively:

e  marks are awarded for correct/valid answers, as defined in the mark scheme. However, credit is given for
valid answers which go beyond the scope of the syllabus and mark scheme, referring to your Team
Leader as appropriate

marks are awarded when candidates clearly demonstrate what they know and can do

marks are not deducted for errors

marks are not deducted for omissions

answers should only be judged on the quality of spelling, punctuation and grammar when these features
are specifically assessed by the question as indicated by the mark scheme. The meaning, however,
should be unambiguous.

GENERIC MARKING PRINCIPLE 4:

Rules must be applied consistently e.g. in situations where candidates have not followed instructions or in the
application of generic level descriptors.

GENERIC MARKING PRINCIPLE 5:

Marks should be awarded using the full range of marks defined in the mark scheme for the question
(however; the use of the full mark range may be limited according to the quality of the candidate responses
seen).

GENERIC MARKING PRINCIPLE 6:

Marks awarded are based solely on the requirements as defined in the mark scheme. Marks should not be
awarded with grade thresholds or grade descriptors in mind.
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MARK SCHEME NOTES
The following notes are intended to aid interpretation of mark schemes in general, but individual mark schemes
may include marks awarded for specific reasons outside the scope of these notes.
Types of mark
M Method marks, awarded for a valid method applied to the problem.

A Accuracy mark, awarded for a correct answer or intermediate step correctly obtained. For accuracy
marks to be given, the associated Method mark must be earned or implied.

B Mark for a correct result or statement independent of Method marks.
When a part of a question has two or more ‘method’ steps, the M marks are in principle independent unless the

scheme specifically says otherwise; and similarly where there are several B marks allocated. The notation ‘dep’
is used to indicate that a particular M or B mark is dependent on an earlier mark in the scheme.

Abbreviations

awrt answers which round to
cao correct answer only

dep dependent

FT follow through after error
iSW ignore subsequent working
nfww  not from wrong working
oe or equivalent

rot rounded or truncated

SC Special Case

soi seen or implied
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PUBLISHED
Question Answer Marks Guidance
1 attempt at p(2) or p(-3) M1
2p (2) =p (_3) M1 | attempt at correct relationship
2=a-b Al | may be implied, allow unsimplified
p(—1)=0 B1 | Bl for a+b=-2, allow
a+b=-2 unsimplified
a=10 b=-12 Al | Al for both
2(1) kcos3x M1
Al | Al all t
Y =15cos3x A corree
dx
2(ii B1 | fi =4
@) When x=§,y=4 oy
attempt to find the equation of the tangent M1
dy 5 Al | ATFT for correct equation, using
dx their d_y’ allow unsimplified
4 15( ! &
— = — xX——
4 3
Equation of tangent
y=—15x+5n+4 or
y=—15x+19.7
3(a) 1841245 —6+/5 =20 M1 | attempt to deal with the numerator
4-5
6J5-2 4445 M1 | attempt to rationalise
X
4-5 4445
2245+ 22
11
2J5+2 A1l | must be convinced a calculator has
not been used
5 5 o .
3(b) 4C? = (6 3 2\/5) N (6 N 2\/5) M1 | application of the cosine rule
1
2(6-23)(6+2v3)| —=
(6-23)(6+245)( -
simplification of surds M1 | M1Dep
AC=2/30 Al

© UCLES 2018 Page 4 of 9



0606/12 Cambridge IGCSE — Mark Scheme March 2018
PUBLISHED
Question Answer Marks Guidance
4(1) -2 B1
ol B1
2 2
4(i1) attempt to differentiate a quotient M1
B1
for sz
4x° -1
(x+ 2) ?ix 3 ln( 4y _1) Al | everything else correct
dy (4x - 1)
dx (x + 2)2
4(iii) When x=2 M1 dy
d 4 Inl5 attempt to evaluate ™ when x=2
L2222 6r0.0974
dx 15 16 and attempt to use method of small
changes
0y =0.0974h Al | cao
5(31) n=10 B1
10x2° xa=—1280 M1 | attempt to equate second terms
1 Al
a=—-—
4
1)? M1 | attempt to equate third terms
¢, x 2% x (——j =720
4
b=720 Al
5(ii B1 2
) [(1024-1280x+720x" )](xl—z —2+ xzj expansion of Lx - 1]
X
Independent term = 720 —2048 M1 | attempt to find independent term,
must be considering 2 terms
= -1328 Al | Must be identified
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PUBLISHED
Question Answer Marks Guidance
6(i) c—a B1
6(ii) attempt to use the ratio M1
— Al | allow unsimplified
OM:a+§(c—a) W unstmp
or ¢— l(c —a)
3
e
=—c+—-a
3 3
6(iil — B1
(i) OM = Eb
6(iv) 3 2 1 M1 | attempt to equate their (ii) and (iii)
—b=—c+-a
5a+10c=9%b Al | Must be convinced from
simplification
6(v) AB=b-a M1 | use of (iv) with b—a or a—b
5 10
=—a+—c—a
9 9
4 10 Al
=——a+—c¢
9 9
7(a) 24> —4a=6-3a M1 | attempt to use determinant
2d® —d—6-0 correctly, obtain a 3 term quadratic
N equation and attempt to solve
correctly
a=2 Al
3 Al
a=——
7(b)( — B2
b 14 -1 Bl for 1
5(-3 2 5
4 -1
B1 for
-3 2
7(b)ii) | A'AC=A"'B M1 | for pre-multiplying
1( 4 -1 2.0 M1 | M1Dep for attempt at matrix
= 513 2.3 5 multiplication, at least 2 terms
correct, allow with their inverse
1 11 =5 Al
== oe
5(-12 10
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Question Answer Marks Guidance
7(c B1
© (3
4
0o -3
4
8(1) for attempt to integrate to obtain ke* + k,t° Mi
x=6e2 —24z2 (+c) A1l | all correct, condone omission of + ¢
When =0, x=0 ..c=-6 M1 | M1Dep for attempt to find ¢
x=6e" —24t* — 6 Al
8(ii) d®x M1 | attempt to differentiate to obtain
— =24¢* - 48 e
dt le + k2
When acceleration = 0, €* =2 oe M1 | equating to zero and attempt to
solve
Al
t=%ln2 or 1 =In+/2
or 0.347
8(iii) substitution of their (ii) into given equation M1
forv
v=24-24In2 or 24—48In/2 or 7.36 Al
9(1) Iny=InA+bx B1
9(ii) Iny M1 | attempt to plot Iny againstx
Allow Ig y against x
\ AllOW lgy against 1g ex
'x
straight line with all points joined Al
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9(iii) Gradient = b M1 | M1Dep on (ii) for attempt to find
gradient and equate to b
or blge if Igy plotted against x
b=-0.5, allow —0.45 to —0.55 Al | value within the given range
Intercept=1In4 (=7.6) M1 | M1Dep on (ii) for attempt to use
intercept or coordinates of a point
on the curve with their gradient to
obtain A4
A=2000 allow 1900 —2100 Al
9(iv) use of graph or appropriate substitution M1
When y=500, x=2.77 allow 2.2-3.0 Al
9(v) use of graph or appropriate substitution M1
When x=5, Iny=5.1 Al
y=164
allow 155-175
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Question Answer Marks Guidance
10(i) y==3x"—11x* —8x+4 M1 | attempt to differentiate
dy 042 —205—8 A1l | all correct
dx
dy 2 M1 | M1Dep for equating to zero and
When dx =0, 9x" +22x+8=0 correct attempt to solve
x=-2 Al | SC Allow B1 forx=-2 if Al not
obtained from differentiation
4 Al
X=——
9
10(i) Alternate scheme
d M1 | attempt to differentiate
L (x+2) (=3)+(1-3x)2(x+2) P
dx
all correct Al
dy M1 | M1Dep for equating to zero and
When e 0, (x+2)(~4-9x)=0 oe correct attempt to solve
x=-2 Al | SC Allow B1 forx =-2if Al not
obtained from differentiation
4 Al
xX=——=
9
10(i1) D 1 0 B1 | Allow mismatch of letters
3 b
C (0’ 4) B1 | Allow mismatch of letters
10(iii) 1 M1 | correct attempt to integrate a cubic
Area= J-03 3% —11x* —8x+4 dx equation
1 A2 | Al for 3 terms correct
= —§x4 _1 ¥ —4x? +4x A1 for all correct
4 0
3(1 11( 1 4 4 M1 | M1Dep for application of limits
4\81) 3\27) 9 3
Al
= ﬂ or 0.744
324
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MARK SCHEME NOTES
The following notes are intended to aid interpretation of mark schemes in general, but individual mark schemes
may include marks awarded for specific reasons outside the scope of these notes.
Types of mark
M Method marks, awarded for a valid method applied to the problem.

A Accuracy mark, awarded for a correct answer or intermediate step correctly obtained. For accuracy
marks to be given, the associated Method mark must be earned or implied.

B Mark for a correct result or statement independent of Method marks.
When a part of a question has two or more ‘method’ steps, the M marks are in principle independent unless the

scheme specifically says otherwise; and similarly where there are several B marks allocated. The notation ‘dep’
is used to indicate that a particular M or B mark is dependent on an earlier mark in the scheme.

Abbreviations

awrt answers which round to
cao correct answer only

dep dependent

FT follow through after error
iSW ignore subsequent working
nfww  not from wrong working
oe or equivalent

rot rounded or truncated

SC Special Case

soi seen or implied
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Question Answer Marks Guidance
1(1) A'NB B1
1(ii) ANBNC B1
1(iii) AUB B1
20) 1 —£+2—2+4 M attempt at 1
P 2) 8 4 2 pravp 2
’ _ 2 _ M1 1
p'(x)=3ax* +2bx —13 attempt at p,(_j
(1) 3a 2
p|l=|=—+b-13
2 4
leading to a+2b=20 and Al | at least one correct equation
3a+4b-52=0
solution of simultaneous equations DM1
a=12,b=4 Al | for both
2(ii) p(-1)=-12+4+13+4 M1
9 Al | FT on their integer values of a and b
3 1 1 B1 . . .
@) TgE =2nl2 multiplication/dealing with power of %
T’g=4n’] or squaring
1)? B1 | for either
Ir'g |Ig?
[= 2
4m 2n
3(b) 3y —4y+3=0 M1 | reduction to quadratic equation and
leading to y=1, y=3 attempt to solve
1 1 DM1 1
x3=1 x3=3 attempt to solve x* =k (positive k)
x=1,x=27 A2 | Al for each
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Question Answer Marks Guidance
4(1) 1 B1
2
4(i1) lgy=mx’+c B2 | -1 for each error
1,
lgy=—x"+1
gy >
4(iii) (ﬁ HJ B1 | dealing with Ig on their (ii)
y=10 ?
2 B2 | BI for each, dependent on first B1
y=10[{102
5(1) (0, 20) B1
5(i1) 31.7 B1
5(iii) 2e2¥ _ge2¥ (+c) B2 | B1 for each correct term
53 B1
(i) Area of trapezium = %(20 +31.7)
=25.86 or 25.85
2 _go2x ' _(ha2 _qa2\_(_ M1 | substitution of both limits, must have
[Ze 8e ]o B (2e 8¢ ) ( 6) come from integration of the form
ae” +be ",
19.7 Al
Required area = 6.15, 6.16, 6.17 Al
6(a)(i) >3 B1 | must be using a correct notation
6(a)(il) (4x- 1)2 13-4 M1 | correct order
solution of resulting quadratic equation DM1
1 Al | both required
x=0, x=—
2
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6(b)(1) xy—4y=2x+1 M1 | ‘multiplying out’
x( y— 2) =4y+1 M1 | collecting together like terms
4
o y+1
y—=2
B! ( ) 4x +1 Al | correct answer with correct notation
X)=
x=2
Range h™' =4 B1 | must be using a correct notation
6(b)(ii) s 2y +1 M1 | dealing with h? correctly
h (x) =h
x—4
2( 2x+1 ) |
_ x—4
( 2x+ 1) _4
x—4
dealing with fractions within fractions M1
5x-2 Al
= oe
17-2x
(1) In(2x+1)=In(2x-1) Bl
7(ii) attempt to differentiate M1
dy 2 2 A1l | all correct
dr 2x+1 2x-1
attempt to obtain in required form DM1
16x2 —8 Al | Al all correct
4 -1
7(iii M1
(ii1) When Y =0, 16x*—8=0 setting Y =0 and attempt to solve
dx dx
1 | Al
x=—= only
2
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Question Answer Marks Guidance
7(iv) &y 32 x( 42— 1) _g x(16 2 _ 8) M1 | attempt 'at second .derivative and
= = > conclusion or equivalent method
dx (4> 1)
2 Al
When x =L d—); is + ve, SO minimum
V2
8(a)(1) ¢, x°C, BI | cither *C, or °C,
420 B1
8(a)(ii) 12C8 + 12C10 B2 | B1 for each
=561 B1
Alternate scheme: B1 B1
1001 —(2x °C,)
=561 B1
8(b)(1) 136080 B1
8(b)(i1) No of ways ending with 0 - 15120 B1
No of ways ending with 5 - 13440 B1
Total 28 560 B1
8(b)(iii) Starting with 6 or 8 - 13440 B1
Starting with 7 or 9 - 16 800 B1
Total = 30240 B1
9% M1 | valid method
® tan (iQ) =24
2
PAQ=2.352(01....) Al | must see greater than 3 sf then rounding
PAQ =2.35 correct to 3 sf
9(ii) PBQ=0.790 or 0.792 B1
9(iii) (2'352 X 10) + (0_790 X 24) M1,A1 | M1 for correct attempt at an arc length
A1 for one correct arc length
=awrt 42.5 Al
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PUBLISHED 2017
Question Answer Marks Guidance
9(iv) 1 5 1 , B1,B1 | Bl for a correct sector area allow,
(5 X247 x 0.790] - (5 x24° x sin 0.790] unsimplified
B1 for a correct area of a triangle, allow
unsimplified
1 ) 1 , B1 | correct plan, dependent on both previous
+ [EXIO ><2.352j—(5><10 ><s1n2.352j B marks
=22.94+82.1 B1
=105
10(a) 3 ., 5 B1 | dealing correctly with cosec
—=sin"2x
4
) 3 M1 | correct method of solution including
sin2x = 17 dealing with 2x correctly, may be implied
2% =60. 120. 240. 300 by one correct solution.
x =30, 60, 120, 150 A2 | Al for each correct pair
10(b) T 1 M1 | dealing with order of operations to obtain
tan| y——|= NE a first solution
n n In M1 | M1 for attempt to obtain a second solution
Y476 6
_5n 17n A2 | Al for each
2
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MARK SCHEME NOTES
The following notes are intended to aid interpretation of mark schemes in general, but individual mark schemes
may include marks awarded for specific reasons outside the scope of these notes.
Types of mark
M Method marks, awarded for a valid method applied to the problem.

A Accuracy mark, awarded for a correct answer or intermediate step correctly obtained. For accuracy
marks to be given, the associated Method mark must be earned or implied.

B Mark for a correct result or statement independent of Method marks.
When a part of a question has two or more ‘method’ steps, the M marks are in principle independent unless the

scheme specifically says otherwise; and similarly where there are several B marks allocated. The notation ‘dep’
is used to indicate that a particular M or B mark is dependent on an earlier mark in the scheme.

Abbreviations

awrt answers which round to
cao correct answer only

dep dependent

FT follow through after error
iSW ignore subsequent working
nfww  not from wrong working
oe or equivalent

rot rounded or truncated

SC Special Case

soi seen or implied
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PUBLISHED 2017
Question Answer Marks Guidance
1(1) 1
XQ Q Y
1(ii) Either 2 | B1 for C with no intersection with

either 4 or B (allow if C is not
represented by a circle)

Q : :
B1 for all correct, C must be
C represented by a circle

Or
: A B
2 a=4 B1

b=6 B1

c=-2 M1, Al T _
M1 for use of o 2 | to obtain ¢,
using their values of a and of b

3(1) 32 -20x% +5x* B3 | B1 for each correct term
3(ii B1| 1 9
) (32-20x" + Sx“)(i2 ............ +%) — and —-
X x x X

Independent of x: —20+45 M1 | attempt to deal with 2 terms

independent of x, must be looking
. 1 .
at terms in x° and — and terms in
x
1
x* and —
x
=25 Al | FT their answers from (i)

(their —20x1) + (their5x9)
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PUBLISHED 2017
Question Answer Marks Guidance
4 correct differentiation of ln(3x2 + 2) Bl
attempt to differentiate a quotient or a product M1
A1l | all other terms correct.
(x2 +1)( ?x j—len(3x2 +2)
dy 3x°+2
- 2
dx (xz + 1)

5(12)_ Alnld M1 | Mldep for.subs.titution and
When x=2, dy _\4 attempt to simplify
dx 25
_ 6 4 14 A2 Al for each correct term, must be
35 25 in simplest form

5(1) Either

Gradient =—0.2 B1

lgy=-02x+c B1 | lgy=mx+c soi

correct attempt to find ¢ M1 | must have previous Bl

lgy =0.42—0.2x or lgy = % B % Al gr;itiir; 1;3sither form, allow equivalent

Or

0.3=0.6m+c B1

02=1.Im+c B1

attempt to solve for both m and ¢ M1 | must have at least one of the

previous B marks

21 x Al | line in either form, allow equivalent

Leading to gy =0.42—-0.2x or Igy = 0 3 fractions
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Question Answer Marks Guidance
5(ii) Either
y= 10(0:42-02x) M1 | dealing with the index, using their
answer to (i)
y =100 (10—042)() A2 | Al for each
»y=2.63(10">")
Or
y= A(lOb") leads to lg y =1g A+ bx M1 | comparing their answer jco (i) with
] ] ) ] ) lg y =1g A+ bx may be implied by
Compare this form with their equation from (i)
one correct term from correct work
lgA=0.42 so A=2.63 Al
b=-0.2 Al | Al for each
6(i) yeR oe B1 | Must have correct notation i.e. no
use of x
6(ii) y>3 oe B1 | Must have correct notation i.e. no
use of x
6(iii) £! (x) —e* or g(4) =135 B1 | First Bl may be implied by correct
answer or by use of 35
f_lg(4)=e35 B1
6(iv) y=-3 or X7 3, M1 | valid attempt to obtain the inverse
—_— =X =
5 y
i x-3 Al | correct form, must be g™ (x)= or
g (x)= _
2 y=
Domain x >3 B1 | Must have correct notation
703 M1 o .
M p(%j : %Jr 24 g +5=0 substitution of x = % and equating
to zero (allow unsimplified)
p(—2) : —8a+32-2b+5=-25 M1 | substitution of x =—2 and equating
to —25 (allow unsimplified)
leading to a+4b+56=0 M1 | M1dep for solution of
4a+b-31=0 oe simultaneous equations to obtain a
and b
a=12, b=-17 A2 | Al for each
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Question Answer Marks Guidance
7(ii) 126 +8x* =17x =0 B1 | for x=0
x=0
B1
x= 1 + AERS oe
3 6
8 A
5 V
4
C B
8(1) ZABC=67.4° B1
4 5 M1 | attempt at the sine rule, using 4 and
sinBAC  sin67.4° 5 (or e.g. use of cosine rule
followed by sine rule on triangle
shown)
/BAC =47.6° Al | may be implied by later work
Angle required = 180° —47.6° —67.4° =65° Al | Answer Given
8(ii) 252142 _ (2 b 5 s 650) M1 | attempt at the cosine rule or sine
rule to obtain V — allow if seen in
)
V=491 Al
. 4 7
sin BAC sin65
Distance to travel: M1 | distance to travel — allow if seen in
120 @
sin67.4°
130 or 120* + 507 Al
Time taken: 130 M1 | M1dep for correct method to find
tme taken. 491 the time, must have both of the
previous M marks
26.5 Al
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Alternative method

120

= oe
cos25

M1

correct attempt at AC

=1324

Al

Allow 132

Speed for this distance = 5

M1A1

Mildep A1 for speed, it must be 5
exactly for A1, must have first M
mark

Time taken = %

M1

M1dep for a correct method to find
the time, must have both of the
previous M marks

=26.5

Al

9(a)

B3

B1 for line joining (0,5) and
(10,5)

B1 for a line joining (10,0.5) and
(30,0.5)

B1 all correct with no solid line
joining (10,5) to (10,0.5)

9(b)(1)

B1

9(b)(ii)

dt

—=—15¢""+ X

M1

attempt to differentiate, must be in
the form ae™ +b

dv
dr

When =0,

e =0.1

M1

Mi1dep for equating to zero and
attempt to solve, must be of the

form ae™ =b, b>0 to obtain an

equation in the form —5¢ =k where
k is a logarithm or <0

t=0.461

Al

© UCLES 2017
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9(b)(iii) | Either
attempt to integrate, must be in the form ce™ + dt’ Mi
Al
s=—e g3y (+c)
5 4

M1 | Mldep for attempt to find ¢ and

3
When t=0,5s=0 soc= 3 substitute £ =0.5

s=0.738 Al
Or
attempt to integrate, must be in the form ce™ + dt M1
] \
correct use of limits M1 | Mldep
leading to s =0.738 Al
10(3) S£BAC=6.2, LBAC=1.24 B1
10(i1) BD B1 | valid method to find BD

sin0.62:? , BD=2905,2.91

Arc BFC: nwx BD (: 9.1 3) M1 | attempt to find arc length BFC,
using their BD
Perimeter: 9.13+6.2=15.3 Al
10(ii1) Area: B3 | B1 for area of semi circle (= 13.3)
1 5 B1 for area of sector (= 15.5)
—xmx2.91° |- B1 for area of triangle (= 11.8)
1 |
—x5"%x1.24 |—| —=x 5" xsinl.24
2 2
9.58< Area <€ 9.62 B1 | final answer
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11(a) o\ 2 M1 | dealing correctly with cot and an
tan(¢ +35 ) 3 attempt at solution of
tan(¢ + 35) = ¢, order must be
correct, to obtain a value for ¢+ 35
$+35°=21.8° 201.8°, 381.8° M1 | Mldep for an attempt at a second
solution in the range, (180° + their
first solution in the range oe)
$=166.8°, 346.8° A2 | Al for each
11(b)(1) Either
1 M1 | expressing all terms in terms of
cos® sin@ and cos& where necessary
cosd N siné
sinf cosd
1 ( sin@cosd j M1 | dealing with the fractions correctly
~ cosO\ cos> O +sin’ 0 fo get sin%9+c0529 i
sinfcos @
denominator or as in left hand
column
_sinf Al | use of identity, together with a
B (1) complete and correct solution,
withhold A1 for incorrect use of
brackets
Or
secd M1 | dealing with fractions in the
denominator correctly to get
+tand 1+tan’ @
tan & —— in the denominator,
_ secl tan
l+tanlo allow tan@ taken to the numerator
tan @
_ secftand M1 | yse of the identity to get sec’ &
sec” 0
_ tan@d _ sind 0 =sind Al | expressing all terms in terms of
T secl  cosp lcost =sm sin@ and cos@ and simplification
to the given answer, withhold A1
for incorrect use of brackets
© UCLES 2017 Page 9 of 10
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11(b)(ii) . NE) M1 | correct attempt to solve for &,
sin36 = ey order must be correct, may be
implied by one correct solution
30— 2w 4n A3 | Al for each
37 373
0= _2_n’ _I 4
9 9° 9
© UCLES 2017 Page 10 of 10
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PUBLISHED 2017

MARK SCHEME NOTES
The following notes are intended to aid interpretation of mark schemes in general, but individual mark schemes
may include marks awarded for specific reasons outside the scope of these notes.
Types of mark
M Method marks, awarded for a valid method applied to the problem.

A Accuracy mark, awarded for a correct answer or intermediate step correctly obtained. For accuracy
marks to be given, the associated Method mark must be earned or implied.

B Mark for a correct result or statement independent of Method marks.
When a part of a question has two or more ‘method’ steps, the M marks are in principle independent unless the

scheme specifically says otherwise; and similarly where there are several B marks allocated. The notation ‘dep’
is used to indicate that a particular M or B mark is dependent on an earlier mark in the scheme.

Abbreviations

awrt answers which round to
cao correct answer only

dep dependent

FT follow through after error
iSW ignore subsequent working
nfww  not from wrong working
oe or equivalent

rot rounded or truncated

SC Special Case

soi seen or implied
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1 Using tan” @ +1=sec’ & to obtain M1 | use of correct identity
y=2(tan”> 6 +1) or (x+5)2 =sec’ 0 -1
(x+5) +1=2
2
y=2((x+5)>+1) oe Al
2 M1
Y 065 43
dx
an attempt at integration in form ae™+ bx
10 s, A1 | condone omission of ¢
y= ?e +3x (+c)
attempt to find c using x=0,y=9 M1 | Mldep
y=2e" +3x+7 Al
3 9< 4k( J— 4) M1 | use of the discriminant with correct values
4k* 16k -9
(2k-9)(2k +1) M1 | Mldep for solution of their quadratic to
obtain critical values
Al
Critical values 2, —l
2 2
Al
k<—l,k>2
2 2
4 a=3 B1
b=28 B1
M1 o
Z =3cos| 8 x| c substitution of x = —— and y= > to find ¢
12 12 2
c=4 Al
53 2 B2 2
® %(h—lo)s BI for &(7x—10)s
© UCLES 2017 Page 3 of 10
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5(ii) 5 277 95 M1 | correct application of limits for
—{(7x—10)5} == 2
14 s 14 k(7x-10)s
2 2
3 (7a-10)s -2 (7x6-10)s =2
14 14
2
(7a-10)5 —4=5
5 M1 2
92 410 Mi1dep for evaluation of (7x6-10)s and
4= 7 correct order of operations to find a,
including dealing with power.
Al
a= 253 or 361
6@ . 4-0. B1
@ Gradient = 24209 (=-2.5)
02-0.8
Iny— 5, M1 | straight line form and correct substitutions
ny=-ox +¢ to find ¢
Al
Iny= 222429 0c
2
Alternative method
24=p0.2)+gq B1
0.9=p(0.8)+¢g
Correct method of solution to find p and ¢ from M1 | Mldep
two correct equations
Al
Iny= 2429
2
6(i1) (_éxz +2'9] M1 | dealing with In
_ 2
y=e
Se M1 | M1dep for dealing with the index
y=e? x e>?
2 Al
y=182z 2
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7(1) 64 —48x% +15x% B3 | B1 for each correct term in final line of
response
7(ii B1
) (64—48x +15x4)(i2+2+x2) Blfor ——+2+17 o
X X
at least two correctly obtained products leading M1
to terms in x>
Termin x2 : 64+15-96 Al | FT for correct evaluation of
their 64 + (2 X their—48) + their 15
=-17 Al
8(1) attempt to differentiate a product M1
2 > A2 2
%=[(x—4)><§x3(3x—1)3j+(3x—1)3 Al for (+)((x—4)x§><3(3x—1)3 j
5
Al for (+)(3x—1)3
2 M1 3 2
=(3x-1)3((5x-20)+(3x-1)) use of (3x—1)3 =(3x-1)3 (3x-1)
2 Al
=(3x-1)3(8x—21)
Whenx=3,d—y=83><3 (3x3—1)" xk or (9-1) xk or 4xk
dx (where £ is any number)
8y=8§><3><h M Mldep for their ((9—1)%xk)xh
oy =12h Al
9(a)(i) 720 B1
9(a)(ii) 240 B1
9(a)(iii) kx4! x2 or 240—kx4! x2 or correct B1
equivalents with no extra terms added or
subtracted
4x4! x p or correct equivalents with no extra B1
terms added or subtracted
192 B1
© UCLES 2017 Page 5 of 10
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9(b)(1) 6435 B1
9(b)(1) | With twins: *C, or 1716 B2 | B1 for *C,or 1716 or °C, or 1287
Without twins: “Cy or 1287 B1 for ("C,and “Cy) or (1716 and 1287)
with no multiples and no extra terms
Total: 1716 + 1287 = 3003 B1 | 3003 from a correct method
10(a) matrix multiplication, must have at least 2 M1
correct elements
13 8 Al
AB=
2a—5b 3a+4b
2a—-5b=18 M1 | formation and solution of simultaneous
3a+4b=4 equations
leading to a =4, b=-2 Al
Alternate scheme
B 13 8 M1 | Correct plan
18 4
4 (13 8)
ABB™ = B
18 4
Correct inverse B1
4 —1 1(13 8\(4 =3 M1 | Correct order and method of
A= a b :Z 18 4ll5 2 multiplication with at least two correct
elements
leadingto a =4, b=-2 Al
10(b)(i B2
(b)(1) (s oe B1 for _L
174 3 17
1 5
B1 for
4 3
10(b)(ii) 1(1 5\-1 2 M1 | pre-multiplication with two elements
7= 174 3l 4 o correct
A2
= _i 19 2 oe A1 for four correct of —L, 19, 2,8, 8
17\ 8 8 17
© UCLES 2017 Page 6 of 10
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11(1) 1.48 B1
11(i1) lx 102 x g =218 M1 | correct use of sector area
2
0=0.436 Al
11(iii) BOC — 2n—1.4§—0.436 (: 2.18(4)) B1 | 2.18(4) or unsimplified
(1 M2 | M1 for a complete correct method to find
BC =20sin ELB ocC | or BC using their angle BOC
BC = _10xsin BOC or M1 for a correct plan using 14.8, their BC
sin ( - BOCJ and 10 X their answer to (ii)
2
BC = /(200 —200cos BOC
BC=17.7(5)
Perimeter = 14.8+(2x17.7(5)) + 4.36 Al | awrt 54.7 or awrt 54.6
=54.7 or 54.6
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11(iv) Area = B2 1 5
B1 for EXIO x1.48 [+21.8
1 2 1 ) .
(EXIO x1.48j+21.8+2(5x 10 s1n2.18(4)) B1 for 2(%)(102 sin2.18(4))
=178 B1 | awrt 178 from correct working
Alternative method 1
| . B1 | :
Segment area =5(10 (2.18-sin2.18)) B1 for 2 5(10 (2.18(4) —sin 2.18(4))
Area required = B1
100m — 2 x %(102 (2.18(4) —sin 2.18(4)))
=178 B1 | awrt 178 from correct working
Alternative method 2
. 1 B1 | correct area of trapezium ABCD (allow
Area of trapezium = E((13.5 + 4.33)(17.1)) unsimplified)
1 . B1 | correct area of both segments (allow
Area of segments = 5(102 (1.48—sin1.48)) + unsimplified)
L/ :
5(10 (0.436—5in0.436))
=178 B1 | awrt 178 from correct working
© UCLES 2017 Page 8 of 10
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12(i) 2x +5x=12=0 or y* +3y-28=0 M1 | attempt to get in terms of one variable
(2x—3)(x+4)=0 or (y+7)(y_4):0 M1 | Mldep for solution of a three term
quadratic
Al f h ‘pair’
leading to x=-4, y=-7 and x= %, y=4 A2 of cachh patt
3_4 _ Al | correctly obtained midpoint
2 2 4 2
Gradient of PQ =2 B1 | may be implied
Perp gradient = 1 M _.1
2 their gradient of PQ
) 1 5 M1 | M1dep for equation of perp bisector using
Perp bisector: y+—== 512 their perp gradient and their midpoint.
(unsimplified)
1 10 17 23 A1 | all correct so far and for verification using
V= _E(_ )~ s 8 a correct equation
or 2=—lx——7—>x——10
8 2
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12(i1) 1 (17 5 M1 | finding R, S and RS

Area= —x| —+1 [x—

2 8 4
correct method for finding area M1 | Mldep

Al

= 162% or 1.95or 1%
Alternative method 1

1 125 /125 M1 | finding R, S, RM and MS
Area= —x——x———

2 4 8
correct method for finding area M1 | Mldep
= 16%45 or 1.95 or 14} ~
Alternative method 2

M1 | finding R and S to obtain
0 0 =2 0 0 0 =2 0
Area = 1 g 43 their 1 4
g 2 g 2
1l 5 85 M1 | M1dep for correct method of evaluation
2| 4 32

125 Al

= a or 1.95 or 1%

© UCLES 2017
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MARK SCHEME NOTES
The following notes are intended to aid interpretation of mark schemes in general, but individual mark schemes
may include marks awarded for specific reasons outside the scope of these notes.
Types of mark
M Method marks, awarded for a valid method applied to the problem.

A Accuracy mark, awarded for a correct answer or intermediate step correctly obtained. For accuracy
marks to be given, the associated Method mark must be earned or implied.

B Mark for a correct result or statement independent of Method marks.
When a part of a question has two or more ‘method’ steps, the M marks are in principle independent unless the

scheme specifically says otherwise; and similarly where there are several B marks allocated. The notation ‘dep’
is used to indicate that a particular M or B mark is dependent on an earlier mark in the scheme.

Abbreviations

awrt answers which round to
cao correct answer only

dep dependent

FT follow through after error
iSW ignore subsequent working
nfww  not from wrong working
oe or equivalent

rot rounded or truncated

SC Special Case

soi seen or implied
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1(1) boc—5=x2 +4x M1 | equating line and curve equation and
N ( 4_ k)x 4520 collecting tezrms to form an equation of
the form ax” +bx+c=0
x terms must be gathered together, maybe
implied by later work
For a tangent ( 4_ k)2 -20 DM1 | correct use of discriminant
k=4+25 Al Acceptk=4+\/%
Alternative
Gradient of line = k& M1
Gradient of curve = % =2x+4
Equating: k=2x+4
-4 . DM1

substitution of Kk =2x+4 or x= g

m

kx—5=x* +4 and simplify to a quadratic
equation in k or x

k=4+25 Al Acceptk=4+x/2_0

1(ii) N  oradidl; 1 4-25 M1 | use of negative reciprocal and attempt to
ormat gradient = = 4425 R 4-25 rationalise using a form of a—b/S or

a—+/20 or their equivalent from (i)

4-25 Al | 4_25 J5

=— oe - oe leading to 1— >

-4 —

35
2
2 p(3)=27+9a+3b—48 M1 | attempt to find p(3)

3a+b=9 oe Al
p'(x)=3x"+2ax+b M1 | attempt to differentiate and find p'(1)
p’(l) =3+2a+b must have 2 terms correct
2a+b=-3 oe Al
a=12, b=-27 A1l | for both

3(a) xy’ B2 | B1 for each term
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3(b)(i 3 i) M1
®XO | for (1= 2)2 = (1=2)2 (1=2) soi
1 Al
(1-2)2(4+5(¢-2))
1 Al
(t—2)2(5t-6)
3(b)(ii 6 B1 1
(b)) 2 and 35 FT on their (t—2)2 (5t —6), must have 2
41 | £>5, f(x)>5 Bl
4(a)(ii) y-5_ R - 5_ o B1
3 3
B1
—4x=1n(y ) or —4y=1n(x
— B1
leading to ™' (x)= —lln(x R
or ™! (x)z%ln( 3 5
x—
or f’l(x)—l(ln3—ln x—S))
or £ (x)= —%(1n(x—5)—1n3)
Domain x>5 B1
4(b) In(x? +5)=2 Bl
x*+5=¢ B1
x=1.55 or better or ve* -5 Bl
5(a)(i) OM = OC + % (@ B &,) oe M1 | may be implied by correct answer.
1 Al
—(a+c
S(a+e)
© UCLES 2017 Page 4 of 8
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5(a)(ii) b 5 O oe | 5 (their (i) M1 de_aling &th ratio correctly to relate b or
2 2 OB to OM
or OM = z(b — W)
3
5 Al
~2(a+c)
4
5(b)(i) |_1()i + 24j| =26 M1 | magnitude of —10i +24j and use with 39
39
=—(—10i +24j
P=> ( D
p =-15i+36j Al
5(b)(ii) If parallel to the y-axis, i component is zero M1 | realising i component is zero
so 2p+q=12j DM1 | use of 12
q=30i-60j Al
5(b)(iii) |q| ~30 /12 N (_2)2 or 900 x+/5 M1 | attempt at magnitude of their q
|q| =305 Al | Answer Given: must have full and correct
working
6(1) L2 x0=150 M1 | use of sector area
2
0=2.083,s0 8=2.08 to 2dp Al
6(ii M1 t method fi f triangl
(it) Area of triangle AOB = %x 12%5in2.08 gy ot metiod fof atea of tiang'e
Al | all implified, usi
Area of segment = 150 1 x12% xsin2.08 alow Hisfipitie ,;;i)mg
2 6=2.08, 2.083 or—
72
AB M1 | correct trigonometric statement using
sin1.04 = —2— 0=2.08, 2.083 or 20 with attempt to
12 72
obtain 4B
AB = awrt 20.7 Al
Shaded area = their AB x8 — their segment area M1 | execution of a correct ‘plan’(rectangle —
segment)
awrt 78.4 or 78.5 Al
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6(iii) Arc AB =25 or 24.96 B1
Perimeter= 25 + their AB + 16 M1 | correct ‘plan’ ( arc + their AB + 2x8)
awrt 61.7 Al
7 differentiation to obtain answer in the form M1
2 2
p(3x2 +8)3 or qx(3x2 +8)3
2 B1
6x(3x2 + 8)3
d 2 Al | all correct
Y_2y 6x(3x2 + 8)3
dx
dy W DM1 2
When e 0 only solution is x=0 qx(3x2 + 8)3 =0 and attempt to solve
x=0 and 3x* +8 =0 has no solutions Al
Stationary point at (0,32) Al
correct gradient method with substitution of x M1
values either side of zero or equivalent valid
method
correct conclusion from correct work using a Al
dy
correct —
8(1) ' BS | B1 for shape of modulus function
: B1 for y intercept = 5 (for modulus graph
only)
T~ B1 for x intercept = 2.5 at the V of a
modulus graph
} B1 for shape of quadratic function for
\ -1<x<K6
B1 for intercepts at x =0 and x =5 for a
quadratic graph
(i) 2x-5=+4 B1 | one correct answer
9 M1 | solution of two different correct linear
Y equations or solution of an equation
obtained from squaring both sides or use
of symmetry from first solution.
1 Al | second correct solution
xX=—
2
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8(iii) 1) 1 B1 | verification using both x values or for
16| —| —80| —|+36=4 . . 2 B
forming and solving 16x” —80x+36=0
2
and 16[2] - 80[2j +36=4
2 2
8(iv) using their values from (i) in an equality of the M1

form a<x<b or a<x<b

l <x< 2 cao Al
2 2
9(1) B1 | use of correct identity
5+ 4(sec2 (gj - lj leading to given answer
9(ii B1
W) 3tan(£) (+¢)
3
9(iii) attempt to integrate using (i) and/or (ii) M1
n o x A1l | all correct
Area= | 4sec”| — |+1dx
5 3
X n DM1 | correct method for evaluation using limits
{12 tan [—J + x} in correct order
2
Al
= 12tan£+ |- 12‘[an£+E
3 6 2
Al
=83+ kil
2
10(a) differentiation of a quotient or equivalent M1
product
correct differentiation of e’ Bl
dy 363 ( 42 + 1) _8ye* Al | everything else correct including brackets

= = > where needed, allow unsimplified
dx (4 +1)

3x
or d_y: 3e 8xe

dx 4x2+1_(4x2 +1)2

3x
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10(b)(1) one term differentiated correctly M1
A1 | all correct
Y = —4sin(x+£] + 2x/§cos(x+£)
dx 3 3
Al
When x=£, d—y=—5
2 dx
10(b)(ii) dy y dx dy M1 | correct use of rates of change
de” dr dr
—5x d =10 oe
dr
dy ) Al | FT answer to (i)
dr
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MARK SCHEME NOTES
The following notes are intended to aid interpretation of mark schemes in general, but individual mark schemes
may include marks awarded for specific reasons outside the scope of these notes.
Types of mark
M Method marks, awarded for a valid method applied to the problem.

A Accuracy mark, awarded for a correct answer or intermediate step correctly obtained. For accuracy
marks to be given, the associated Method mark must be earned or implied.

B Mark for a correct result or statement independent of Method marks.
When a part of a question has two or more ‘method’ steps, the M marks are in principle independent unless the

scheme specifically says otherwise; and similarly where there are several B marks allocated. The notation ‘dep’
is used to indicate that a particular M or B mark is dependent on an earlier mark in the scheme.

Abbreviations

awrt answers which round to
cao correct answer only

dep dependent

FT follow through after error
iSW ignore subsequent working
nfww  not from wrong working
oe or equivalent

rot rounded or truncated

SC Special Case

soi seen or implied
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Question Answer Marks Partial Marks
1 J— — B3 | B1 for each
N A
% /
N
(AUB)NC (AnB)uC
4 ;[j;\)
(AnB)NC
2 attempt at differentiating a quotient, must have M1
minus sign and (x + 1)2 in the denominator
_1 B1
for (sz -|—4) 2
1 N By DB1
for —(10x)(5x" +4) 2
(10x)(52% +4)
1 . 1 5 1 Al | all else correct
& (x+1)5(10x)(5x +4) 2 —(5x7 +4)
dx (x + 1)2
When x=3, d_y _ i A1l | must be exact
de 112
Alternative
1 5 M1 | attempt to differentiate a product
y= (sz + 4)2 (x+1)
_1 B1
for (sz -|—4) 2
1 y A DB1
for —(10x)(5x" +4) 2
(10x)(53% +4)
dy 1 s L . , 1 R A1l | all else correct
a = 510x(5x + 4) 2 (x + 1) + (5x + 4)2 (—(x + 1) )
When x=3, d_y :i Al | Al must be exact
dx 112
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PUBLISHED
Question Answer Marks Partial Marks
3(a 1 M1 i i—2i
(a) v =3/5xL (i-2j) attempt to find the magnitude of (i — 2j)
5 and use
=3i-6j Al | for 3i—6j only
3(b) w =2c0s30%i +2sin30°j M1 | attempt to use trigonometry correctly to
obtain components
=3i+j Al
4 2 B1
3" —p3"! (fj +n(n-1)3"2 (f)
6 6
3"=81,son=4
1 M1
4x3 x——=a for —n3"| 2|, "C,3"! X or
6 6 6
n\ ... x ) . ,
(Jf& (—g) , with/without their n
a=-18 A1l | using their n and equating to a to obtain
a=-18
4x3 5, 1 M1 2 2
x3 x—=5h a2 X n 2| X
> 36 for n(n—1)3 (6} , "C,3 (6} or
2
n n—2| X . . .
3 — | , with/without their n
2 6
b 3 Al | using their n and equating to b to obtain
2 b= 3
2
5(1) v=-12sin3¢ B1
5(ii) 12 B1 | FT on their (i) of the form ksin 3¢, must
be [«|
5(iii) a=-36cos3t B1 | allow unsimplified
s B1
3t= E , 1.57 or better
B1
=2 or0.524
6
5(iv) 4 cao B1 | may be obtained from knowledge of
cosine curve
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6 i Ml .
M _1 X ! - for cotﬁzc?sa,tanﬁzsma,
sing@ cosd N sin @ sin @ cos®
sinf cosd
cosecld = —
sin @
dealing with the fractions correctly M1
1 sinf@cosd M1 | use of identity
X
sin@ cos® @ +sin’ @
=cosd Al | correct simplification, with all correct
Alternative 1
cosect M1 | dealing with fractions
1+tan’ @
tan ( )
_ tanfcosect M1 | use of appropriate identity
sec” 6
. M1 .
:smﬁx _1 x cos” 6 for cotfd= ,tanﬁzsmg,
cos@ sind tan @ cos®
secd = ,cosecld =—
cosd sin @
=cosd Al | correct simplification, with all correct
Alternative 2
cosecd M1 | dealing with fractions
cot> @ +1
cot ( )
__ cot@cosect M1 | use of appropriate identity
cosec’d
M1 i
= cotd for cotﬁzc?sa,tanﬁzsma,
cosecd sin @ cosd
cosd cosecld = —
=057 sing sin¢
siné
=cosd Al | correct simplification, with all correct
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PUBLISHED
Question Answer Marks Partial Marks
6(i1) a 1 a B1
I cos26 df = [—sin 26’}
0 2 0
M1
lsin2a =£ use of [ksin 26’]0 = £ to obtain
2 4 o 4
ksin2a = ﬁ
4
g™ DM1 | attempt to solve equation of the form
a=—
3 ksin2a=£,with —léﬁgl,must
4 4k
have a correct order of operations dealing
with the double angle
T Al
a :g, 0.1677 or better
7(1) lgy=IlgA+bx B1 | straight line form, may be implied by
correct values of both 4 and b later
Gradient = b, M1 | equating gradient to b
b=3 Al
Use of substitution into one of the following M1
22=1gA+0.5b
3.7=IgA+b
158.489 = 4x10"
5011.872=Ax10"
or equivalent valid method
leads to 1g4=0.7
A=5,5.01 or 10%7 Al
Alternative 1
lgy=IlgA+bx B1 | straight line form, may be implied by
correct work later
22=1gA+0.5b M1 | one correct equation
3.7=1gA+b A1 | both equations correct
attempt to solve 2 correct equations M1
leading to =3 and A=5, 5.01 or 10*’ Al
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7(1) Alternative 2
y= A(lOb") M1 | one correct equation
158.489 = 4x10"
5011.872= Ax10° Al | both correct
5011.872 _ 100 M1 | attempt to solve 2 correct equations
158.489
leading to b =3 Al | correct b
Use of substitution leads to A=35, 5.01 or 10%7 Al | correct 4
7(ii) Substitute 4 and b correctly into either M1 | correct statement using their A and b
y= A(100'6b) lgy=1lgA+0.6b or correctly in either equation or using
lgy=3x+0.7
lgy=1gA+0.61g10”
orusing Igy=1.8+0.7
y=316, 315 or 10*° Al
7(iii) Substitute 4 and b correctly into either M1 | correct statement using their A and b
600 = A(IOI”‘) 12600 =1g A + bx or correctly in either equation or using
lgy=3x+0.7

1g600 =1g A + x1g10”
or using 1g600 =3x+0.7
x=0.693 Al

8(a)(i) 2520 B1

8(a)(ii) 360 B1

8(a)(iii) 1080 B1

8(a)(iv) 6 or 8 to start with B1
No of ways = 2x5x4x3x2
=240
9 to start with B1
No of ways = 1x5x4x3x3
=180
Total number of ways = 420 DB1 | Dependent on both previous B marks
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8(a)(iv) Alternative 1
All numbers > 6000 — all odd numbers > 6000 B1 | plan and attempt to use, must be using
1080
1080 —180—480 B1 | for 180 and 480
Total number of ways = 420 DB1 | Dependent on both previous B marks
Alternative 2
Even numbers > 60000 : Odd numbers > 60000 B1 | correct ratio
7:11
7 B1
Total number of ways = m x1080
=420 DB1 | Dependent on both previous B marks
8(b)(1) 480700 B1
8(b)(ii) 26460 B1
8(b)(ii)) | With brother and sister *C; = 33649 Bl | for #C, or 2C,x*C,
Without brother and sister *C, = 245157 Bl | for ¥C, or 2C, x*C,
9(a)(i) 3x2 B1
9(a)(ii) correct attempt to multiply the 2 matrices M1
6 -6 A2 | —1 for each incorrect element
C= 5 2
19 -8
9(b)(1) L 1(-7 12 B2 | B1 for correct use of determinant
X' = Bloa s B1 for correct matrix
9(b)(ii) x) 1(-7 12)(26 Bl
y) 13-4 5)(52
attempt to evaluate using inverse from (i) together M1
with pre-multiplication to obtain a 2x1 matrix
x=34,y=12 A2 | Al for each
10(1) 0.5 B1 | for 0.5 from correct work only
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10(i1) 15> =82 +8% — (2x8x8xcos AOB) M1 | use of cosine rule (or equivalent) to obtain
AOB =2.43075 rads angle AOB.
DOC = AOB — Z(Zheir AOD) M1 | use of angle AOD and symmetry
DOC =1.43 to 2 dp Al | Answer Given: need to have seen either
2.431 or better, or 1.431 or better in
previous calculations
Alternative 1
~(1+DOC M1 | use of basic trigonometry
15=2x8xsin| ———
1+0.5D0OC M1 | may be implied
use of ———
2
DOC =143 to2dp Al | Answer Given: need to have seen either
2.431 or better, or 1.431 or better or 1.215
or better in previous calculations
Alternative 2
157 =8 +8% —(2x8x8x cos AOB) M1 | use of cosine rule (or equivalent) to obtain
AOB =2.43075 rads angle AOB.
ZAOBx8 = arc AB
arcAB —8 M1 | attempt at DOC, must be a complete
=4D0C method with AOB found
DOC =143 to2dp Al | Answer Given: need to have seen either
2.431 or better, or 1.431 or better or 1.215
or better in previous calculations
Alternative 3
Equating 2 different forms for the area of triangle M1 | using both different forms of the area of
AOB triangle AOB
@ =%>< 8°sin AOB, AOB =2.43075 rads
DOC = AOB — 2(their AOD) M1 | use of angle AOD and symmetry
DOC=1.43 to2dp Al | Answer Given: need to have seen either

2.431 or better, or 1.431 or better in
previous calculations
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10(ii1) DC M1 | use of cosine rule or basic trigomoetry to
. (143) o obtain DC
sin| — [=—=— or
2 8
DC? =8 +8° —(2x8x8xcos1.43)
DC=10.49 Al | awrt 10.5, may be implied
Perimeter = 10.49+4 + 4 +15 Al | awrt 33.5
=335
10(iv) 1 ., . 1, . B1 | area of one appropriate sector; allow
3" 8° (243 -sin2.43) - 2 8°(1.431-sin1.431) unsimplified; may be implied by a correct
segment
area of one appropriate triangle, allow unsimplified B1
an appropriate segment, allow unsimplified B1
=42.8 (allow awrt 42.8) B1 | final answer
Alternative 1
Area of a trapezium + 2 small segments B1 | one appropriate small sector, allow
unsimpified (could be doubled)
1 ., . B1 | an appropriate triangle, allow unsimplfied
Each small segment = % 8°(0.5—sin0.5) (could be doubled)
. A\ B1 | attempt at trapezium, must have a correct
Area of trapezium = 5(15 +10.5)x(6.041—-2.784) attempt at finding the distance between
the parallel sides — allow unsimplified
Total area = 42.8 (allow awrt 42.8) B1 | final answer
Alternative 2
Area of 2 small sectors + area of triangle ODC — the B1 | area of small sector, allow unsimplified,
area of triangle OAB (could be doubled)
Area of a small sector = 1 x 8% x 1
2 2
. 1, . B1 | area of triangle ODC, allow unsimplified
Area of triangle ODC = EX 8° xsinl.43
. 1, . B1 | area of triangle OAB, allow unsimplified
Area of triangle OAB = > x 8" xsin2.43
Total area = 42.8 (allow awrt 42.8) B1 | final answer
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10(iv) Alternative 3
B1 | area of a small segment, allow
Area of rectangle + 2 small triangles + 2 small unsimplified, could be doubled
segments
Each small segment = %x 8°(0.5-sin0.5)
1 (1 5— 1().49) B1 | area of a small triangle, allow
3 —————(6.041-2.784) unsimplified, could be doubled
Area of rectangle = 10.49 x (6.041 - 2.784) B1 | allow unsimplified, could be doubled
Total area = 42.8 (allow awrt 42.8) B1 | final answer
Alternative 4
B1 | area of one appropriate sector; allow
Sector AOB — sector AOD — sector COB — triangle unsimplified; may be implied by a correct
DOoC segment
1 ., y 1 ., . B1 | area of one appropriate triangle, allow
(5 x 8 x 2.43) - 2(5 x 8% x 0.5) - (E x 8 Sll’11.43j unsimpliﬁed
Area = sector AOB — segment DC — triangle AOB
1 . 1 ) B1 | an appropriate segment, allow
(5 x 8% x 2.43j — (their segment) — (5 x 8% sin 2.43} unsimplified
Total area = 42.8 (allow awrt 42.8) B1 | final answer
11(i) me**" where m is numeric constant M1
Al | condone omission of +
f(x)==>" (+c) ‘
7 1 DMI1 | correct attempt to find arbitrary constant
—=—+c
2 2
1 Al | must be an equation
f(x)=2e" +3 1
2
L1(ii) ke**™" where k is a numeric constant M1
fn(x)zzeZX—l Al
4 DM1 | attempt to equate to 4 and use logarithms
2x—-1=In| —
k
Al
x= 1 +1n2
2
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MARK SCHEME NOTES

The following notes are intended to aid interpretation of mark schemes in general, but individual mark schemes
may include marks awarded for specific reasons outside the scope of these notes.

Types of mark
M Method marks, awarded for a valid method applied to the problem.

A Accuracy mark, awarded for a correct answer or intermediate step correctly obtained. For accuracy
marks to be given, the associated Method mark must be earned or implied.

B Mark for a correct result or statement independent of Method marks.
When a part of a question has two or more ‘method’ steps, the M marks are in principle independent unless the

scheme specifically says otherwise; and similarly where there are several B marks allocated. The notation ‘dep’
is used to indicate that a particular M or B mark is dependent on an earlier mark in the scheme.

Abbreviations

awrt answers which round to
cao correct answer only

dep dependent

FT follow through after error
isw ignore subsequent working
nfww  not from wrong working
oe or equivalent

rot rounded or truncated

SC Special Case

soi seen or implied
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Question Answer Marks Partial Marks
1(a) 1
1(b) — 1
(N
[ ()]
2(i) 4 1
2(ii 1
@1 400 or %“ or 0.698 rad
3(1) 3 | B1 for a complete cycle starting and ending at —2
B1 for max at y = 1 and min at y = -5
B1 for a completely correct graph
3(ii) 5 1 | FT their min value for y
43 1 M1 | use of correct formula and attempt to expand out
( ) Area = 5(34—2\/5)(44'6\/5) the brackets P P
=1(12+ 265 +60)
2
=36+135 Al
4(i1) 34245 B1
2435
3425 2-35 M1
2435 2-3J5
6 55 -30 Al | for answer
4-45
24455
41
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5 When x=4, y=5 B1 | fory
1 1 B1 L
d—y=5><4(4x+9) 2 for 2(4x+9) 2, allow unsimplified
dy 2 M1 | obtaining numerical gradient for normal
When x=4, —=—,
dx 5
5
so perp grad = Y
Equation of normal M1 | for equation of normal
5
—5=—=(x—-4
y=5=—"(x-4)
(2 y=30- 5x)
A(6, 0)’ B(O, 15) A2 | Al for each
B1 | FT on their x/y intercepts
Midpoint (3, Ej % P
2
6(a)(i) dealing with multiplication and M1 | implied by 2 correct elements
addition
-12 7 Al
A+3C=
11 7
6(a)(ii) correct attempt to multiply M1 | implied by 2 correct elements
17 9 Al
BA=|14 18
-3 -1
6(b)(i - B2
(b)) a_ 1 23 BlforL,
1004 1 10
-2 3
B1 for
-4 1
6(b)(ii) a b 1(=2 3\ 5 =10 M1 | pre-multiplication using matrix from (b)(i)
¢ d) 104 115 20
35 8§ A2 | —1 for each incorrect element
(05 6
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7(a) sin?0 ., p M1 | for obtaining all in terms of sin & and cos 8
+sin
LHS = cos” @
cosd +
cos@
sin2 @ +sin? Ocos? 0 M1 | for simplification using addition of fractions
_ cos’ @
cos” @ +1
cosd
sin? 9(1 + cos? 9) M1 | for factorisation and subsequent cancelling of
= common term
cos 6’(cos2 0+ 1)
B sin” @
cos@
tan@sind = RHS A1 | correct final simplification
Alternative M1 | use of correct identities
sec*@—1—cos* 0 +1
cosd +secd
(sec 0 —cos 9)(sec O + cos 9) M1 | attempt to factorise and simplify
- (secd—cosd)
=secd —cosf
l1—cos? @ M1 | simplification to obtain terms in sin@ and cos &
- cos@ only
sin? @ Al | for final simplification
 cosd
= tan #sin
7(b) . X 3 M1 | for obtaining sin¢ and cos¢in terms of x and y and
sing=—, cos¢p=— . .
3 attempt to use correct identity
Using sin’ ¢+ cos? ¢ =1 leads to M1 | attempt at simplification
2
R % =1 and hence
9 vy
x*y* +81=9y?
81 Al
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Alternative method using M1 | attempt to substitute in for x and y
substitution
9x 92 ~ 92 x9sin’ ¢
cos” ¢ cos” ¢
81 81sin’ ¢ M1 | simplification of fractions
| cos? @ | cos? @
81(1 —gin? ¢) Al | use of correct identity to obtain 81
=——F——or
cos” ¢
81(sec2 ¢ —tan’ ¢)
leading to 81
8(1) 1 2 a M1 1
—— |=—=+—-2+b for attempt at p| ——
P ( 2) 8 4 J p[ 2j
leading to a+4b=9 oe Al
p(l)=2+a+4+b B1
leading to a+b=-18 oe
solution of simultaneous equations M1
a=-27,b=9 Al | for both

8(i1) attempt at factorisation using either M1
long division or observation
(2x+1)(x2 —14x+9) Al

8(iii) attempt to solve q(x) =0 M1

Al | for all 3 solutions
x=72£2410, -+ o
. i .

9(1) [365x JgRES l _6 B2 | B1 for each term integrated correctly
(365k ek ) _ (36—5k + eSk) -6 M1 | for use of limits with ae’* +be™>*
ek _2e Sk —6 Al | correct unsimplified
ek ek =3 A1l | correct simplification to obtain given answer

© UCLES 2017 Page 6 of 8




0606/13 Cambridge IGCSE — Mark Scheme May/June 2017
PUBLISHED
Question Answer Marks Partial Marks
9(ii) y2 ~3y—-1=0 M1 | for correct attempt to obtain a quadratic equation in
terms of y or e
3+/9+4 o DM1 | for attempt to solve quadratic equation and solve
sz,yze =3.303 for k
only
k=0.239 Al | A0 if more than one solution is given
10(1) for attempt to differentiate a M1
product
5 B2
B1 for
Sx+1 Sx+1
Al | allel t
Y (10x+2)x—2— +10In(5x+1) S N
dx Sx+1
10(ii) B1 | simplification to obtain 10, allow if seen in (i)
(IOx + 2) X =10
Sx+1
IOIln(Sx +1) dr M1 | use of result from part (i)
= (10x+ 2)1n(5x+ 1) —10x
Iln(Sx + 1) dx Al
Sx+1
=( )ln(5x+1)—x
10(iii 1 M1 | use of limits in result from (ii
(i) [(x+02)In(5x+1)=x]s W
1 2 —1+1In4 Al
=——+—=In2 = cao
55 5
11(1) attempt to differentiate M1
1 Al
d_y — 6 - éxz
dx 2
When dy _ 0 M1 | equating to zero and attempt to solve
dx
x=16, y=32 A1l | both correct
© UCLES 2017 Page 7 of 8
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11(i1) dz_y 3 ,% B1 | correct differentiation
o 4
This is negative so a maximum DB1 | correct conclusion
point
11(iit B1
(iit) Whenx=4,d—y=3
dx
dy M1 | use of small increases
oy ~—xh
dx
~3h Al | FT their (iii)
12(1) attempt to differentiate M1
6cos2t+6 Al
12(ii) cos2t=-1 M1 | attempt to equate (i) to zero and solve
T Al
t=—
2
12(iii) attempt to integrate M1
3 ) A2 | -1 for each error
x= —Ecos2t +3t7 +2t (+¢)
3 M1 | attempt to find ¢
When t=0, x=0, so CZE
Al
X 22—200521 +317 + 2t
2 2
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MARK SCHEME NOTES
The following notes are intended to aid interpretation of mark schemes in general, but individual mark schemes
may include marks awarded for specific reasons outside the scope of these notes.
Types of mark
M Method marks, awarded for a valid method applied to the problem.

A Accuracy mark, awarded for a correct answer or intermediate step correctly obtained. For accuracy
marks to be given, the associated Method mark must be earned or implied.

B Mark for a correct result or statement independent of Method marks.
When a part of a question has two or more ‘method’ steps, the M marks are in principle independent unless the

scheme specifically says otherwise; and similarly where there are several B marks allocated. The notation ‘dep’
is used to indicate that a particular M or B mark is dependent on an earlier mark in the scheme.

Abbreviations

awrt answers which round to
cao correct answer only

dep dependent

FT follow through after error
iSW ignore subsequent working
nfww  not from wrong working
oe or equivalent

rot rounded or truncated

SC Special Case

soi seen or implied

www  without wrong working

Question Answer Marks Part Marks
1 @ ®H|0 B1
(i) | 10 B1
(b) B1 either XNY=Y or XnZ=Z7
X

B1 YNnzZ=0

B1 completely correct Venn diagram.

© UCLES 2017 Page 2 of 7




0606/12 Cambridge IGCSE — Mark Scheme March 2017
PUBLISHED
Question Answer Marks Part Marks
2 M
!
B1 2 complete cycles
B1 having a maximum at y =4 and a
minimum at y =-2
B1 completely correct curve
E ™m 14
(ii) (90°,-2) Bl
3 2
a’ +5a* [f +104° 1]
4 4
a’=32 ,s0 a=2 B1
1
b=5x 2 X (their a)4 , M1 correct attempt to obtain b
leading to b =20 Al
c=10x%x(theira)3 M1
leading to ¢ =5 Al
4 (a) (@ Lfs 3 B1 fi !
a 1 - or ———8M8M —
10{-2 1 determinant
B1 for matrix
. 1( 4 3)-1 -5 L .
(ii) | M=— M1 pre-multiplication by the matrix from part
1o\-2 1)L 4 2 (i)
14 -7
M=— oe A2,1,0 | —1 each element error
53 6
(b) -3a+2= 4(6a - 4) M1 correct use of a determinant
a= 2 Al
3
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. 1 .
5 () LHS =———sinf
sin
1-sin’ @
= L M1 dealing with cosecé and attempt at
sin & dealing with fractions
cos” 6
=— M1 correct use of identity
sin@
=cotfdcosf Al completely correct proof
" 1
(ii) cot@cosf = 3 cosd
3cotfcosd —cosd =0
cos@(3cotd—1)=0 M1 | use of part (i), manipulation and
1 factorisation
cosd=0 cotf= 3 so tand =3 \% 01 dealing with coté and attempt to solve
n 3m
0= 3 0=125, 439 A1,A1 | Al for each pair of solutions (allow 1.57
and 4.71)
6 (a) (i)|40320 B1
(ii) | 720 B1
(iii) | 5040 B1
(b) (@35 B1
@ | 1 B1
(i) | Twins in team of 4 °C, =10 Bl
Twins in team of 3 =5 B1
Total = 15 www B1
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102( 8 . .
7 (a) — M1 attempt to obtain magnitude of
17 (-15 2
( 15} and use it
48 Al
-90
2p-2q+4) _(p? o . .
(b) = M1 dealing with the scalar and with addition
10p+2g+3 27
2p-2q+4=p’ M1 | equating like vectors and simplifying
10p+2qg+3 =27 Al both equations correct
leading to p> —12p+20=0 M1 elimination of ¢ and subsequent solution
of quadratic
pP=2,q9=2 Al
p=10, g=-38 Al
8 i d
® & - 2cos2x (+c) M1 integration to obtain the form a cos2x
dx Al correct, condone omission of ¢
S5=-2cosm+c M1 attempt to find ¢
d
Ey =3-2c0s2x Al | May be implied by a correct ¢
(ii) y=3x—sin2x (+c) M1 integration to obtain the form asin2x
Al correct, condone omission of ¢
1 = 1
——=———+c¢ M1 attempt to find ¢
2 4
. T
y=3x—s1n2x—z oe Al
(iii) When x=~ ¥ _3_f3
12 7 dx
Normal equation:
y+ 1 = L(x - Lj M1 attempt to obtain perpendicular gradient
2 \3-3 12 and normal equation
A1FT | FT on their % from (i). Allow
unsimplified
y=-0.789x—-0.294 cao Al
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0606/12 Cambridge IGCSE — Mark Scheme March 2017
PUBLISHED
Question Answer Marks Part Marks
. 1 :
9 () 5 x10”x 6 =20mn M1 use of sector area to obtain &
g=2" Al
5
(ii) Arc length 4B =4n BI1FT | FT their 6
BC* =10 +10" —(2x10x10x cos 20)
BC 10
or = - M1 valid attempt to obtain BC
sin—  sin—
10
BC =19.02 Al
Perimeter = 50.6 Al
(iii) Area =
Either
1 . T
[E x19.02” sin gj M1 | area of triangle ACB
1 2 . 2n
+| 20— b x10 sm? M1 area of relevant segment
=121.6 allow awrt 122 Al
Or
207 + 2(lx 10 % IOsinﬂj M1,M1 | M1 for area of triangle AOB or AOC
2 5 M1 for a complete method
=121.6 allow awrt 122 Al
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0606/12 Cambridge IGCSE — Mark Scheme March 2017
PUBLISHED
Question Answer Marks Part Marks
3
10 (2x — 5)5 = 3\/§ M1 attempt to find x-coordinate of B
x=4 Al x-coordinate of B
AtA x=2.5 B1 x-coordinate of 4
Either
1 3 4 3
Area =—x=x3J3— .[ (2x - 5)2dx M1 plan and attempt to find the area of the
22 >3 triangle. Allow unsimplified
4
1
= % - [—(Zx - 5)2'5 } M1 attempt at integration, must be in the form
4 5 25 25
(2x-5)
Al correct integration
= # — (%(3)2'5 - Oj DM1 | attempt to use limits correctly
93
20
Or
line AB: y = 23x-53 M1 equation of AB and attempt to integrate
3
Area = J. ! 2\B3x =53 - (2x - 5)5 dx M1 attempt at integration, must contain the
25
form (2x - 5)2‘5
s 4
2x-5)2
=| V3x> =5\3x— % Al | correct integration
25
N3 93
= T\/_ - T\/_ DM1 | attempt to use correct limits correctly
_ 9\/§ Al
20
11 () Iny=InA+bx B1 may be implied by later work
M1 use of either point correctly in above
equation or equivalent
0.7=InA4+b
3.7=InA4+2.5b Al one correct equation
leading to b =2 Al
and In4=-13,s0 4=0273 or e M1,A1 | M1 for dealing with In correctly to
obtain 4.
(ii) Iny=-13+2x
Iny=2.7 M1 valid attempt to find y. Must include
correct substitution and dealing with In
correctly.
y=14.9 Al
© UCLES 2017 Page 7 of 7
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Page 2 Mark Scheme Syllabus | Paper
Cambridge IGCSE — October/November 2016 0606 1
Abbreviations
awrt answers which round to
cao correct answer only
dep dependent
FT follow through after error
iSW ignore subsequent working
oe or equivalent
rot rounded or truncated
SC Special Case
soi seen or implied
www  without wrong working
Question Answer Marks Part Marks
I (@ @ |10 B1
(i) |22 B1
(iii) | 4 B1
(b) () | OcR B1
(i) | PnQO=9 ,or{} B1
2 a=1, b=-3, c=-1 B3 B1 for each
3 3y +5y-2=0 B1,B1 | Bl for 5yor Slog,x, Bl for 2
1 .
y=—, y=-2 M1 for correct attempt at the solution of their
31 quadratic equation
x=3%, x=37 M1 for dealing with one base 3 logarithm
1 correctly
x=144, x =§ Al, A1 | Al for each
80 80
4 () 32x"0 —=—=xT +—=x* B3 B1 for each term, powers of x must be
3 9 simplified
(ii) Coefficients needed:
(3 x their — %) +(1x their 32) M1 for dealing with 2 terms
=_48 Al Allow A1 for —48x’
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Cambridge IGCSE — October/November 2016 0606 1
Question Answer Marks Part Marks
) dy 3 . .
5 @) —_— = B1 for correct derivative of log function
dx 2 (3x + 2)
When xz—l, y=0, d—yzE B1 for y=0
3 dx 2
Equation of normal: y= —z(x + 1 M1 M1 for attempt at a gradient of a
3 3 Al perpendicular from differentiation and the
equation of the normal
(i) Q(O, —gj or (0,0.22) or better B1 ft | Follow through on their ¢ from part (i)
R[O,%ln 2) or (0,0.35) or better B1
Area of POR =l l1n2+z ><l
2\2 9) 3
=0.0948 B1 Allow 0.095
6 (a YX, XZ B2 B2 for both with no extras
B1 for 1 correct with or without extras
B1 for both correct with extras
B0 for anything else
. 1(7 1 1 7 1
b O | — B1,B1 | Bl for — , B1 for
18\ —4 2 18 —4 2
G |C =A"B
1(7 1)-4 2 D
=— M1 for pre-multiplication
18\—4 2){10 4
-1 1 )
= Al, A1 | Al for any correct pair of elements, but
2 0 must be from correct matrices
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Cambridge IGCSE — October/November 2016 0606 1
Question Answer Marks Part Marks
7 (O, \/3) or (0,1.73) or better B1
(i) (g 2) or (0.524,2) or better B1,B1 | Bl for each
(iii) cos [x - Ej =0 M1 for correct attempt to solve trigonometric
6 equation
2n
x="- oeor 2.09 or better Al
(iv) 2sin[x —%) (+c) Bl
2n
w) Area = {2 sin( X —%ﬂ ’ M1 for correct use of their limits, in radians,
0
= 241 into ksin(x—%).
=3 Al
8 () 47-24=120
23
0= o so 8=1.917 or better M1 for complete correct method to get € =
6=1.92 to 2dp Al must have evidence of working to more
than 2 dp, allow if 1.916 seen (truncated)
Cly
(ii) sin— =—~£2 M1 for a complete method, may use cosine rule
2 12 to get CD
CD = awrt 19.6 or 19.7 Al
(iii) Area of sector = awrt 138 B1 for sector area, allow unsimplified
Area of triangle AOB = awrt 67 or 68 M1 for a correct attempt at area
Area of segment = awrt 70 or 71 M1 for segment area (their sector area — their
triangle area)
AD x AB + segment area = 425 M1 for complete method to find 4D
leading to AD = awrt 18.1 or 18.0 Al Allow A1 for 18
Alternative method:
Area of sector = awrt 138 B1 for sector area
Difference in length between BC (or AD) and M1 for attempt to find difference between
OM where M is the midpoint of CD = 6.88, parallel sides
allow awrt 6.9
Remaining area consists of two trapezia each M1 for area of one trapezium
of width 9.85 and each of area 143 .4 1 ) )
| —(2BC —their 6.88)xtheir 9.85 oe
(2BC-6.88)x9.85=143.4 oe 2
M1 for attempt to find either BC or AD
leading to AD = awrt 18.1 or 18.0 Al
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Cambridge IGCSE — October/November 2016 0606 1
Question Answer Marks Part Marks
3) 27a 9) 3b 3
9 i = ——|4x=|+—+18 (=0 M1 for attempt at p| —
® p(zj 8 ( 4) , 1 E0 ’ p(zj
(3 9 3 . _y (3
p 5 =| 3a XZ -8 XE +b (= 0) M1 for differentiation and attempt at p 5
leading to 9a+4b+24=0 oe
and 27a+4b—-48=0 oe M1 for solution of simultaneous equations, to
get either a or b
leading to a=4, b=-15 Al for both
(ii) (x + 2)(2x - 3)2 oe M1, A1 | M1 for attempt at long division or
factorisation
(iii) (x+2)(2x-3)" =x+2
x+2=0,x=-2 B1 Must be using (x + 2) correctly using part
(i1) to get x =-2
(2x- 3)2 =1 M1 for solution of the quadratic equation
leading to x=1, x=2 Al
1 U .. .
10 (a) () | 20U+ | U+— [10=165 M1 for realising that area under the graph is
2 2 needed and attempt to find an area
DM1 for equating their area to 165 and attempt to
solve
leading to U =6 Al
(ii) | Gradient of line: —0.3 M1, A1 | M1 for use of the gradient, must be negative
(b) @ |27 B1
2
(ii) t* =8In4 M1 for a correct attempt to solve e® =4
t=3.33 or better Al
2 2 2
(iii) | acceleration = 3—e¢® | e® —4 M1, A1 | M1 for a correct attempt to differentiate
8 using the chain rule
When =1, a=6.98 M1, A1 | M1for use of ¢ =1 in their acceleration
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Cambridge IGCSE — October/November 2016 0606 1
Question Answer Marks Part Marks
11 @) Iny=InA+xInb B1 may be implied, if equation not seen
specifically, by correct values for 4 an
012 pecifically, by lues for 4 and b
Gradient: Inb= —'T , =—0.015 M1 for use of gradient to obtain In b
b=0.985 Al Allow A1 for e
Intercept: InA4=0.26 DM1 for use of one of the given points correctly
A=130 Al Allow A1 for ¢"*or 1.3
Alternative 1
Iny=In4+xInbd B1
02=4Inb+1In4 M1 for one correct equation
0.08=12Inb+1n A4 DM1 for attempt to obtain either In4 or Inb from
simultaneous equations
A=130 and b=0.985 Al, A1 | Allow Al forb= ¢ """ anda= e"*or 1.3
Alternative 2
1.22 = 4b* B1
1.08 = 4b" B1
M1 for correct attempt to obtain b or 4, must
already have B2
A=1.30 and b =0.985 Al, A1 | Allow Al for b= e " and a= e"%* or
1.3
(ii) When x=6, Iny=0.17 M1 for In y =theirln A+ 6 theirlnb or
y =their Ax(their b)6
y=1.19 Al allow awrt 1.18 to 1.20
(iii) When y=1.1, Iny=0.095 M1 for Inl.1=theirln A+ x theirlnb or
1.1=theirA x (theirb)x
x=11 Al allow 10.5to 11.5
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Page 2 Mark Scheme Syllabus | Paper
Cambridge IGCSE — October/November 2016 0606 12
Abbreviations
awrt answers which round to
cao correct answer only
dep dependent
FT follow through after error
iSW ignore subsequent working
oe or equivalent
rot rounded or truncated
SC Special Case
soi seen or implied
www  without wrong working
Question Answer Marks Part Marks
I (@ @ |10 B1
(i) |22 B1
(iii) | 4 B1
(b) () | OcR B1
(i) | PnQO=9 ,or{} B1
2 a=1, b=-3, c=-1 B3 B1 for each
3 3y +5y-2=0 B1,B1 | Bl for 5yor Slog,x, Bl for 2
1 .
y=—, y=-2 M1 for correct attempt at the solution of their
31 quadratic equation
x=3%, x=37 M1 for dealing with one base 3 logarithm
1 correctly
x=144, x =§ Al, A1 | Al for each
80 80
4 () 32x"0 —=—=xT +—=x* B3 B1 for each term, powers of x must be
3 9 simplified
(ii) Coefficients needed:
(3 x their — %) +(1x their 32) M1 for dealing with 2 terms
=_48 Al Allow A1 for —48x’
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Cambridge IGCSE — October/November 2016 0606 12
Question Answer Marks Part Marks
) dy 3 . .
5 @) —_— = B1 for correct derivative of log function
dx 2 (3x + 2)
When xz—l, y=0, d—yzE B1 for y=0
3 dx 2
Equation of normal: y= —z(x + 1 M1 M1 for attempt at a gradient of a
3 3 Al perpendicular from differentiation and the
equation of the normal
(i) Q(O, —gj or (0,0.22) or better B1 ft | Follow through on their ¢ from part (i)
R[O,%ln 2) or (0,0.35) or better B1
Area of POR =l l1n2+z ><l
2\2 9) 3
=0.0948 B1 Allow 0.095
6 (a YX, XZ B2 B2 for both with no extras
B1 for 1 correct with or without extras
B1 for both correct with extras
B0 for anything else
. 1(7 1 1 7 1
b O | — B1,B1 | Bl for — , B1 for
18\ —4 2 18 —4 2
G |C =A"B
1(7 1)-4 2 D
=— M1 for pre-multiplication
18\—4 2){10 4
-1 1 )
= Al, A1 | Al for any correct pair of elements, but
2 0 must be from correct matrices
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Cambridge IGCSE — October/November 2016 0606 12
Question Answer Marks Part Marks
7 (O, \/3) or (0,1.73) or better B1
(i) (g 2) or (0.524,2) or better B1,B1 | Bl for each
(iii) cos [x - Ej =0 M1 for correct attempt to solve trigonometric
6 equation
2n
x="- oeor 2.09 or better Al
(iv) 2sin[x —%) (+c) Bl
2n
w) Area = {2 sin( X —%ﬂ ’ M1 for correct use of their limits, in radians,
0
= 241 into ksin(x—%).
=3 Al
8 () 47-24=120
23
0= o so 8=1.917 or better M1 for complete correct method to get € =
6=1.92 to 2dp Al must have evidence of working to more
than 2 dp, allow if 1.916 seen (truncated)
Cly
(ii) sin— =—~£2 M1 for a complete method, may use cosine rule
2 12 to get CD
CD = awrt 19.6 or 19.7 Al
(iii) Area of sector = awrt 138 B1 for sector area, allow unsimplified
Area of triangle AOB = awrt 67 or 68 M1 for a correct attempt at area
Area of segment = awrt 70 or 71 M1 for segment area (their sector area — their
triangle area)
AD x AB + segment area = 425 M1 for complete method to find 4D
leading to AD = awrt 18.1 or 18.0 Al Allow A1 for 18
Alternative method:
Area of sector = awrt 138 B1 for sector area
Difference in length between BC (or AD) and M1 for attempt to find difference between
OM where M is the midpoint of CD = 6.88, parallel sides
allow awrt 6.9
Remaining area consists of two trapezia each M1 for area of one trapezium
of width 9.85 and each of area 143 .4 1 ) )
| —(2BC —their 6.88)xtheir 9.85 oe
(2BC-6.88)x9.85=143.4 oe 2
M1 for attempt to find either BC or AD
leading to AD = awrt 18.1 or 18.0 Al
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Cambridge IGCSE — October/November 2016 0606 12
Question Answer Marks Part Marks
3) 27a 9) 3b 3
9 i = ——|4x=|+—+18 (=0 M1 for attempt at p| —
® p(zj 8 ( 4) , 1 E0 ’ p(zj
(3 9 3 . _y (3
p 5 =| 3a XZ -8 XE +b (= 0) M1 for differentiation and attempt at p 5
leading to 9a+4b+24=0 oe
and 27a+4b—-48=0 oe M1 for solution of simultaneous equations, to
get either a or b
leading to a=4, b=-15 Al for both
(ii) (x + 2)(2x - 3)2 oe M1, A1 | M1 for attempt at long division or
factorisation
(iii) (x+2)(2x-3)" =x+2
x+2=0,x=-2 B1 Must be using (x + 2) correctly using part
(i1) to get x =-2
(2x- 3)2 =1 M1 for solution of the quadratic equation
leading to x=1, x=2 Al
1 U .. .
10 (a) () | 20U+ | U+— [10=165 M1 for realising that area under the graph is
2 2 needed and attempt to find an area
DM1 for equating their area to 165 and attempt to
solve
leading to U =6 Al
(ii) | Gradient of line: —0.3 M1, A1 | M1 for use of the gradient, must be negative
(b) @ |27 B1
2
(ii) t* =8In4 M1 for a correct attempt to solve e® =4
t=3.33 or better Al
2 2 2
(iii) | acceleration = 3—e¢® | e® —4 M1, A1 | M1 for a correct attempt to differentiate
8 using the chain rule
When =1, a=6.98 M1, A1 | M1for use of ¢ =1 in their acceleration
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Question Answer Marks Part Marks
11 @) Iny=InA+xInb B1 may be implied, if equation not seen
specifically, by correct values for 4 an
012 pecifically, by lues for 4 and b
Gradient: Inb= —'T , =—0.015 M1 for use of gradient to obtain In b
b=0.985 Al Allow A1 for e
Intercept: InA4=0.26 DM1 for use of one of the given points correctly
A=130 Al Allow A1 for ¢"*or 1.3
Alternative 1
Iny=In4+xInbd B1
02=4Inb+1In4 M1 for one correct equation
0.08=12Inb+1n A4 DM1 for attempt to obtain either In4 or Inb from
simultaneous equations
A=130 and b=0.985 Al, A1 | Allow Al forb= ¢ """ anda= e"*or 1.3
Alternative 2
1.22 = 4b* B1
1.08 = 4b" B1
M1 for correct attempt to obtain b or 4, must
already have B2
A=1.30 and b =0.985 Al, A1 | Allow Al for b= e " and a= e"%* or
1.3
(ii) When x=6, Iny=0.17 M1 for In y =theirln A+ 6 theirlnb or
y =their Ax(their b)6
y=1.19 Al allow awrt 1.18 to 1.20
(iii) When y=1.1, Iny=0.095 M1 for Inl.1=theirln A+ x theirlnb or
1.1=theirA x (theirb)x
x=11 Al allow 10.5to 11.5
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Syllabus | Paper

Cambridge IGCSE — October/November 2016 0606 13

Abbreviations

awrt answers which round to

cao correct answer only

dep dependent

FT follow through after error
isw ignore subsequent working
oe or equivalent

rot rounded or truncated

SC Special Case

soi seen or implied

www  without wrong working

Question Answer Marks Part Marks
1 B1 for symmetrical shape as in the diagram with
curved maxima of equal height and cusps on the
x-axis
B1 for a complete ‘curve’ with all low points on the
x-axis and all high points on y=2
B1 for a complete ‘curve’ meeting the
x-axis atx =30°, 90°, 150° only.
2
2 = 42m 39 M1 for multiplying each term by Jm , using a
m+
common denominator of ~/m or for multiplying
3
numerator and denominator by 2m ——
Jm
( 2m— 3)(2m + 3) Al for a correct expression that will cancel
T 2m+3 (2m=3)(2m+3) (4m>-9)(2m-3)
2m+3 ’ (4m* —9)
(2m—-3)(2m+3)(2m-3) ,
, or equivalents
2m+3)(2m-3)
- 2m—3 Al for 2m—-3 or A=2, B=-3
Alternative Method
9
(4’"\/E -—=) M1 | for correct expansion
Jm
3
= (2\Jm +——) (Am + B)
Jm
Comparing coefficients Al for correct comparisons to obtain 4 and B
Al for 2m—-3 or A=2, B=-3

24=4,34+28=0,3B=-9
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Question Answer Marks Part Marks
3 @) 3x% = 2xp + ( p+ 3) =0 Ml for obtaining a 3-term quadratic in the form
(—2p)* —4x3x(p+3)=0 oe ax’ +bx +c(=0)
DM1 | for correct substitution of their a, b and c into *
b* —4ac *and use of discriminant.
p>=3(p+3) or 4p° —12p-36=0 Al | for full correct working, > the only sign used, >
2 3,930 used before division by 4 and > used in answer
p =2p=7= line and penultimate line.
(ii) Correct method of solution M1 | for correct substitution in the quadratic formula or
p* —3p—9=0 leading to critical for.correct attempt to complete the square. (allow
1 sign error in either method)
values
J’_
p= 3 _j\/g Al for both correct critical values
p< 3-35 , P> 3435 Al | for correct range
2 2
4 (@) 64 —48x +15x° B3 for each correct term
(i) (4 X ’64') + (2 x'— 48') + (3 x'15 ') M1 | for correctly obtaining three products using their
coefficients in (i)
Al for two correct out of three products
(unsimplified) cao
=205 cao Al for 205 selected as final answer
5 (@) log, xy =log, x +log, ¥ M1 for use of log AB = logA + logB
log;x log,y .
~loe.0 + Toe. O M1 | for correct method for change of base. Division by
083 083 log;9 should be seen and not implied.
_10g3x+10g3y 5
2 2 2
log, x+log, y=5 Al for dealing with 2 correctly and ‘finishing off’
Alternative method
5 -
log, xy = 3 M1 for obtaining xy as a power of 3
3
xy=92=3 M1 | for correct use of logs
log, xy =5
1 Al for using law for logs and arriving at correct
og,x+log,y=5
answer
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Question Answer Marks Part Marks
(ii) log, x(5—1log; x)=—6
_(10g3 x)2 +5log; x=-6 M1 for substitution, correct expansion of brackets and
manipulation to get a 3 term quadratic
(log3 x)2 —5log; x—6=0 Al for a correct quadratic equation
in the form ax® + bx+¢=0
leading to log, x=6, log,x=-1 Al for both solutions
DM1 | for method of solution of log, x=Fk or log, y=k
x=729, x= l
3
y= %, y =729 Al for all x and y correct
6 @) 6x M1 | Ml for ——
3x% -11
3x 11 Al
. 1 1
(i) p=— B1 FT for p=—
6 m
(iii) %ln(3a2 -1 1) - %lnl =1In2 M1 for correct use of limits in p ln(3x2 -1 1) May be
implied by following equation
ln(3a2 -1 1) =In2° DM1 | for dealing with logs correctly
3a® —11=64 DM1 | for solution of 3a*> —~11=k
a=5 only Al for 5 obtained from an exact method
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Question Answer Marks Part Marks
. b . L .
7 () Iny=InA+— B1 for equation, may be implied, must be using In
X unless recovered
Gradient: b=-0.8 Bl | for 5=-0.8 oe
Intercept or use of equation:
nAd=4.7 B1 for In A =4.7 oe, allow 4.65 to 4.75
A4=110 B1 for A =110, allow 105 to 116
Allow 4 in terms of e
Alternative Method .
35-InA+1.5bh and B1 for one equation
1.5=InA4A+4b
leading to 5 =-0.8 Bl for 5=-0.8
InA=4.7 B1 for InA4=4.7
and 4=110 B1 for A=110 ore*’
Alternative Method s m "
oS = gt B1 fore ” =Ae™ or 4.48 = Ae
o35 = elsh B1 for ¢ =4e'"or 33.1 = 4e"*’
leading to b=-0.8 g} s B 47
and A=110 for A=1100re
. 1 . L
(i) When x=0.32,—=3.125,Iny=2.2 M1 for a complete method to obtain y, using either the
X graph, using their values in the equation for Iny or
. using their values in the equation for y.
y=9 (allow 8.5t09.5)ore” Al
(iii) When y=20, Iny=3 ,l =2.125 M1 | for a complete method to obtain x, using either the
X graph, using their values in the equation for Iny or
using their values in the equation for y.
so x=0.47 (allow 0.45 to 0.49) Al
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1
8 (a (@) cosee 9, = sin ¢ M1 for using cosecd =— and either attempt to
cosecd—sind 1 . sin@
—— —sinf . .
sin®@ multiply top and bottom by sin & or an attempt to
: combine terms in denominator.
1 .
= —— or = SH.“Z DM1 | for correct use of 1-sin’d = cos’d
1-sin" @ (1-sin” 6)
sin @
1
cos” 0
—sec O Al for completing the proof
Alternative Method using cosec
cosecd cosecd
cosec —sin @ 1
cosecH —
cosect
_ cosec’d M1 | s o sifld q
ose?d—1 or using sinf = ——"" and an attempt to
5 combine terms in denominator.
_l+cot” 0
T o2 DM1 | for use of 1+ cot’d = cosec’ 8
=tan’ @ +1=sec’ @ Al for completing the proof
(i) | cos’ 0= l, cosf = -_Fl M1 for using (i) to obtain a value for cos’6, tan”@ or
4 2 sin®6 and then taking the square root.
or tan’ =3, tand= +/3
or sin’ @ =§, sinf = iﬁ
4 2
0=60°,120°, 240°,300° Al for two correct values
Al for two further correct values and no extras in
range.
(b) tan(x + Ej L M1 | for correct order of operations, can be implied by
4) 3 n
L A L T2
6 4 6 4 6 4
11
xz(_lj, Hn = 23n ALAL | Al for x= —
1 12° 12 12
Al for x= 23n
12
If there are extra solutions in range in addition to
the two correct ones then A1A0Q
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9 (a) (i) | °Cs; = 8568mmm B1

(i) | Either
0C «3C =1680 B1 for a correct plan
10 ) ¢ 1 B2,1,0 | B2 4 correct numbers with no extras

G x7°C, =3360 B1 3 correct numbers (out of 3 or 4)
¢, x ¢, =2520
¢, x 3¢, =700
Total = 8260 B1 | for correct total
Or
their '*C, —(10C5 n 8C5) Bl | for correct plan
B1 for 252 subtracted
8568 — (252 + 56) B1 for 56 subtracted
Total =8260 B1 | for correct total
(b) () | P, = 151200 Bl

(i) | 4x8 P, %3 M1 for correct unsimplified
=20160 Al for correct numerical answer

(iii) N7 M1 | for correct plan
Answer to (i) - fg Al for correct unsimplified
146160 Al for correct numerical answer
Alternative:
1 symbol: 45360 B2,1,0 | B2 for all 3 correct
2 symbols: 75600 B1 for 2 correct (out of 2 or 3)
3 symbols: 25200
Total: 146160 B1 for correct sum
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10 (i) f(x)=3x" —4e* (+c) M1 | for one correct term
Al for one correct term 3x* or —4e**
Al for a second correct term with no extras
passing through (0,-3) DM1 | for correct method to find c.
-3=3x0-4e" +c
f(x)=3x —4e* +1 Al | for correct equation
. , 1
(ii) f (O) =-8 B1 for m = 3
1 . . 1
Normal: y+3= gx M1 | for equation of normal using m = 3
8y+24=x DM1 | for solving normal equation simultaneously with y
y=2-3x =2 —3x to get a value of x
8 8
leads to ng oe Al forx=—, 1.6 oe
5
1 8 .
Area= = 5 x 3% 4 =24 o0e B1 FT for a numerical answer equal to
1 x 3 x their x
2
11 () a=38t-8 B1 for 8¢ -8
When t=3 , a=16 B1 for 16
(i) 0.5, 1.5 B1,B1 | B1 for each
(iii) §= iﬁ — 42 43¢ M1 | for at least two terms correct
3 Al all correct
1 1
when 7= bR §= 3 DM1 | for calculating displacement when either ¢ = >
ort=—
2
3 1
when 7= 5 5=0 DM1 | for calculating displacement at ¢ = > and
doubling.
. 4 4
total distance travelled = 3 Al for 3 oe allow 1.33
Alternative method M1A1 | As before
DM1 | DMI1for calculating displacement when #=0.5 or
for calculating distance travelled between ¢ = 0.5
andr=1.5
DM1 | DMI1 for doubling distance travelled between
t=0.5 and ¢ = 1.5 or for adding that distance to
displacement at # = 0.5
4
Al Al for 3 oe allow 1.33
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awrt answers which round to
cao correct answer only
dep dependent
FT follow through after error
isw ignore subsequent working
oe or equivalent
rot rounded or truncated
SC Special Case
soi seen or implied
www  without wrong working
Question Answer Marks Guidance
1 (@) =27 B1
(ii) 9-8k=0 M1 for use of discriminant with a complete
9 method to getto k=
k=2 Al
8
dy
Or e 4x-=3 M1 for a complete method to get to k =
when d_y =0, x= 2
dx 4
so k= 2 Al
8
Or completing the square
2
y= 2( x— Ej +k— 2 M1 for a complete method to get to £ =
4 8
p=2 Al
8
2 (a) 243371) _ 3(x+2)
or 42657 _ 4%()”2)
43x-1) B1 B1 for a correct statement
or 8 =g*?
3
or 167 =16+
M1 for equating indices
. 10
leading to x = 5 cao Al
(b) p=> Bl
3
=2 B1
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On x-axis, 2x* -7 =1 M1 for equating to 1
x=2 Al
dy 4x
dx  2x7 -7 Bl
When x =2, d_y =8
. 1
Gradient of normal = ——
8
. 1
Equation of normal y = —g(x -2) M1 for attempt at perpendicular through their
(2, O), must be using y =0
Required formx+8y—-2=0 Al must be equated to zero with integer
coefficients
7 2
(a) A’ =[ j B1
M1 for their A* —2B
-2B=
[ ) Al
(b) x) (1
10 3)\y 1
Y 1 3 M1 for pre-multiplication by their inverse
2\ -10 matrix
3 DM1 | DMifor attempt at matrix multiplication
leading to [ j ( j
y
Al Allow in matrix form
4x 4x
(i) i € _ 4x — 4x i c — 4x
e xe e ((xx4e )+e ) B1 fordx 1 e
M1 for attempt to differentiate a product
Al for a correct product
= —4xe* Al for correct final answer
2 1[ e** 2 1 (e*
(i) .E xe** dx = -2 — xe4x} B1FT | FT for use of their —x( R xe4x] , must
p
L 0
be numerical p, but # 0
_1((16 1 B1 for e*"* =16
oallg 16In2 4 M1 for correct use of limits, must be an integral
15 of the correct form
=4ln2-— Al
16
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6 (i) 2-/5<f(x)<2 B2 | Blfor <2
B1 for 2—~/5< or awrt —0.24
Must be using f, f(x) or y, 2— J5< , if not
then B1 max
(ii) , M1 for a correct method to find the inverse
£ (x)=(2-x)" -5 Al
Domain2—+/5<x<2 B1 Must be using the correct variables for the B
Range y or —-5<f'(x)<0 B1 marks
(i) fg(x):f(ij
* M1 for correct order of functions
—9_ / f 45 DM1 for solution of equation
X
leading to x =—4 Al
7 (@) Finding an angle of 68.2° or 21.8° B1
45 24 for i o |
Sin682  sin B1 or the sine rule
leading to o =29.7° (allow +0.1) Bl
Direction is 82.1° to the bank, B1
upstream(allow +0.1°)
(i 43 = & Z % B1 for the sine rule
sin68.2 sin29.7 sin82.1
leading to v, =4.8 B1 for resultant velocity
M1 for attempt to find 4B and hence the time
taken
time taken = 80.78 16.8 Al
4.8
Alternative method:
Finding an angle of 68.2° or 21.8° Bl
4.5 =247 +v) —(2x2.4xv, c0s68.2) B1 for correct use of the cosine rule
leading to v, = 4.8 B1 for resultant velocity
Use of sine rule to obtain angle and B1 for use of the sine rule
direction to obtain direction is 82.1° to the B1 for a =29.7°
bank, upstream B1 for 82.1°
M1 for attempt to find AB and hence the time
taken
80.78 Al

Use of time taken = ———=16.8
4.8

© Cambridge International Examinations 2016




Page 5 Mark Scheme Syllabus | Paper
Cambridge IGCSE — May/June 2016 0606 11
Question Answer Marks Guidance
8 () 6=t (x+8)
y—-o= 12 M1 for a correct method
(3y+x=10) Al allow unsimplified
(ii) y-7= 3( X+ 1) DM1 for attempt at a perpendicular line using
(y=3x+10) (=1.7)
Al allow unsimplified
(iii) point of intersection (_2, 4) which is the M1 for attempt to find the point of intersection
Sy using simultaneous equations
midpoint of A5 M1 for attempt to find midpoint
Al for all correct
Alternative method:
Midpoint (-2, 4) M1 for attempt to find midpoint
Verification that this point lies on CP. mi fordulRgerification
Al for all correct
(iv) CP=+/100r3.16 Bl
v Area = 1 % /10 x 44/10 M1 for correct method using CP
2
=20 Al for 19.9-20.1
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9 () 2cosxcotx =cotx+2cosx
2cosx 095 Y= C?S Y cos X M1 for use of cotx = cf)s * for both terms
sinx sin x sinx
2c0s” x +sin x = cos x + 2 cos xsin x DM1 | for multiplication throughout by sin x
2c0s” x —2cos Xsinx = cos x —sin x
2 COSX(COS X —sin X) =CcoSx—sinx DM1 for attempt to factorise
(2cosx—1)(cosx—sinx)=0 Al for completely correct solution www
Alternative method:
acos® x — acos xsinx —hcos x M1 for expansion of RHS
+bsinx =0 o _
acosxcotx—acosx—bcotx+b=0 DM1 | for division by sinx
DM1 | for comparing like terms to obtain both a
and b
a=2, b=1 Al for both correct www
(ii) (ZCosx—l)(cosx—sinx):O
cosXx = % ,tanx =1 M1 for either
=T = n Al1,A1 | Al for each, penalise extra solutions within
377 4 the range by withholding the last A mark
Alternative method:
(2cosx—1)(cotx—1)=0
Leading to cosx = 1 ,tanx =1 M1 for attempt to factorise the original equation
2 and attempt to solve
=T - 3 A1,A1 | Al for each, penalise extra solutions within
3’ 4 the range by withholding the last A mark
10 (D) f(-2)=-32-2k+p=0 M1 for attempt at f(-2)
1) 12 1
'l =|=—=+k=0 M1 for attempt at f'| —
2 4 2
leading to k =-3 and p=26 A1,A1 | Al for each
ii
@ BIFT | FT for their £
5 2
(x+2)(4x —8x+13) B1 all correct
(iii) Showing that 4x> —8x+13 =0 has M1, M1 for a valid attempt at solution of
no real roots equation leading to no solution or
consideration of the discriminant
so x=-2 only www Al
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11 () AB =2rsinf B1
or \/r2 +7r% =2r% cos20
rsin26
or —————
sin [n - 6’}
2
. rsin26
cosd
(ii) 2rsin@ +2rf =20 M1 for use of (i) + arc length = 20, oe
10
r= 0 +sind Al must be convinced
(i) i o 10(1 +Cos ,9) M1 for a correct attempt to differentiate
40 (9+ sin 9)2 A2,1,0 | -1 each error
When 0=", 9 __173 Al | allow awrt —17.8
6 dé
(iv) dr =15 B1 may be implied
dr
o _dr dr ML | foruse of ——>
dr - dr : do their (111)
% =-0.842 Al allow —0.84 or —0.843
t
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awrt answers which round to
cao correct answer only
dep dependent
FT follow through after error
iSW ignore subsequent working
oe or equivalent
rot rounded or truncated
SC Special Case
soi seen or implied
www  without wrong working
Question Answer Marks Guidance
1 (a) YcX or YcX only B1
YNZ= or {}only B1
(b) @ (i)
“/ B1
\ B1
AN
. 20 5 .
2 (i) R-—+= B3 B1 for each correct term — must be integers
X X
s 20 their (—20
(i) (3><32)+(—7><4xj=16 M1 for (3><their 32)+(&x4xj
X
Al
Accept 16x°
3 () b-c= ( 6} B1 may be implied by further correct working
-2
M1 for one correct attempt at using the modulus
4+y*=36+4
(ii) H+4=21 or —4u+24=71 B1 for one correct equation in & and A
u—4=-1 or 8u-8=41 B1 for a second correct equation in ¢ and A
leading to = ?, A= 3 oe DB1 | for both, must have both previous B marks
allow 1.33 and 2.67 or better
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( 4445 ) e ( 2-5 ) Y—1=0 You must be convinced that a calculator is
not being used.

—2—5_\/2—52—44 5)(-1 . .
= ( I) : ( \/7) ( ’ I)( ) M1 for use of quadratic formula (allow one sign
2(4+45) error), allow 5> =9—4/5

Al all correct
—(2- ++49-4 16+4 o S
¥ = ( \/g) \/9 J5416-+445 DM1 | for attempt to simplify the discriminant
2(4 +5 ) (minimum of 4 terms must be seen in
discriminant, 2 terms involving V5 and 2
constant terms)
~(2-45)+5
2(4++5)
_ 3+ Vs Al for 3445 or 3445 ignore negative
2(4++5) 2(4+45)  8+245
solution if included
3+45)(4-5 . . .
_ ( " I)( f) M1 for attempt to rationalise an expression of the
2(4+5)(4-+/5 +
( )( ) form <= b5 as part of their solution of the
ctd-5
quadratic
7++/5 Must obtain an integer denominator
o2 Al
Final A1 can only be awarded if all previous
marks have been obtained
@) (1—cos@)(1+sech)
=1—cosf+ I _cosd M1 M1 for expansion and use of secf =
cos@ cosé cosd
=secl —cosfl consistently, allow one sign error
= L _ cos@
cos@
1-cos’ 6
=07 DM1 | for attempt at a single fraction, dependent on
cos ¢ first M1
B sin’ @
cosd Al
=sinftand WWW Al
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Alternative method:
(1 — cos 9)(C059 + 1] M1 for attempt at a single fraction for second factor
cosd and use of secd =
1-cos* @ cos &
T oos DM1 | for expansion
.2
_sin 0 Al
cosd
=sinftand www Al
(ii) sinftanf =sin 6
sin@(tand—1)=0
tand=1, 0= %, allow 0.785 or better B1 for @ =% from tan@ =1
sinf=0, =0, n or 3.14 or better B1 for O =0 from sin® =0
B1 for 8 == from sin@ =0
d( ; 1
—| e (4x+1)2
ety
1
! 1 3x =
=e3x%><4(4x+1)2 +363 (4x +1)2 B1 for re’* (4x+1) 2 must be part of a sum,
1
r=—or2or l>< 4
2 2
1
B1 for se’ (4x+1)2 must be part of a sum, s is 1
or3
2¢* 1% !
= +3e (4x+ 1)2 B1 for all correct, allow unsimplified
(4x+1)2
e3x C3X
:—1(2+12x+3) DM1 | for —l(a+bx), dependent on first 2 B
(4x+1)2 (4x+1)2
marks , must be using a correct method,
o3 collecting terms in the numerator correctly
= —(12x + 5)
1 Al
(4x+1)2
. 1 L
(i) cos3x = > x= 5 or 0.349, 20°, M1 for correct attempt to solve the trigonometric
equation
allow 0.35 Al
(ii) B(E, 3) or (1.05, 3) , (60", 3) B1B1 | B1 for each, must be in correct position or in
3 terms of x= and y=
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u 2 . 3
(iii) El —2cos3x dx = [x - gsm 3XL M1 for x + asin3x attempt to integrate at least one
9 9 term
Al for correct integration
n (n (2 3 .
=——|=—| =X— DM1 | for correct use of limits from (i) and (ii), must
319 (3 2 . )
be in radians
27 \/5
=—+— oe or1.28
9 3 Al
@) lgy=x"1gh+lg4
lgh=40.21 B1 for 1gh =+0.21 may be implied
h=0.617 allow 0.62, 107 B1
lg4=0.94 allow 0.93 to 0.95 B1
A=8.71 allow awrt 8.5 to 8.9 B1
Alternative method
537 or 10*7 = 4b .
1259 or 10%! = 4p* B1 for both equations, allow correct to 2 sf
b =10""% B1
h=0.617 allow 0.62, 10" Bl
A=8.71 allow awrt 8.5 to 8.9 B1
(ii) x=15, x*=225 Mi for correct use of graph y = theirAd x theirb"*
lg y = IgtheirA + (1.5 1gtheirb
y=2.93 ,allow awrt 2.9 or 3.0 or lgy =lginew ( gtheir )
Al
(iii) lgy=0.301, or 2= '8.71(0.617)x2 : M1 for correct use of graph to read off x*
2= theirA(theirb)x2 or
g2 = (Igtheirb) x* + g (theirA
x=1.74 , allow \/g orawrt 1.7, 1.8 Al ( ) ( )
2 1 1
@) y =§(3x+10)2 (+c) B1 | forp(3x+10)2 where p is a constant
2 1 L
Bl | for §(3x +10)2 oe unsimplified
4
passes through (2, - gj , S0 c=—4 M1 | for attempt to find ¢, must have attempt to
integrate, must have the first B1
1
Al

y=§(3x+10)2 -4 oe
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(ii) When x=35,
__2
y 3 B1
perpendicular gradient = -5 B1
M1 for attempt at the normal using their
perpendicular gradient and their y value (but not
4 5
y=—-—or——).
) 2 3 3
Equation of normal: y + 3° —5(x-5) Al
> 5
When y = EX DM1 | for use of y= -3 in their normal equation to
get as faras x=...
x=520¢ Al
10 (® Area: 20 =mx’ + Xy B1
20— mx’
=y B1
X
P=2mx+2x+2y
—dr 4 2x 42 20 o M1 for attempt to use perimeter and obtain in terms
X of x only
40
=2x+— Al all steps seen, www AG
X
Alternative method:
20 =’ +xy Bl
P=2nx+2y+2x
= g(mz + xy) +2x M1 for attempt to use perimeter and write in
X x’ + xy
X
2 : 2 :
= ;(20) +2x B1 | for replacing mx” + xy with 20
— x4+ 40 Al all steps seen, www AG
X
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. dp 40 : :
(ii) ——=2-— M1 for attempt to differentiate
dx X
When—=0, DM1 | for equating to zero and attempt to solve at least
as far as x* =
x=25 allow 4.47, \20 Al
leading to P = 8\/3 , allow 17.9 Al
a’p .
) = P always positive so a Al for this statement or use of gradient inspection
.. either side of correct x
minimum
11 (a) (@) Distance = area under graph M1 for attempt to find the area, one correct area
seen ( triangle, rectangle or trapezium) as part of
a sum.
= 1275 Al
(ii) decelerationis 1.5 oe B1
(b) B1 for a straight line between (0,0) and (10,60)
BIFT | FT a straight line between (10, 60) and
10
(20, 90) , a displacement vector (3()} from their
(10, their60)
© @ e”' is always positive or oe B1
(ii) a=8e” M1 for attempt to differentiate, must be of the form
o2 _3 pe*, equate to 12 and solve.
2
t—llné ln\/E or llnl 5 Al i i 3
Sy > 5 Allow fractions equivalent to 5
(iii) 5= [zez’ + 6;]0'5 M1 for attempt to integrate to get ge*’ + 6¢
o Al all correct
=(2e+3)- (260'8 + 2’4) DM1 | for correct use of limits or considering distances
(: 8 436— 6.85 1) separately, ignore attempts at ¢
Al

=1.59, allow 1.58
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awrt answers which round to
cao correct answer only
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FT follow through after error
isw ignore subsequent working
oe or equivalent
rot rounded or truncated
SC Special Case
soi seen or implied
www  without wrong working
Question Answer Marks Guidance
1 (@) =27 B1
(ii) 9-8k=0 M1 for use of discriminant with a complete
9 method to getto k=
k=2 Al
8
dy
Or e 4x-=3 M1 for a complete method to get to k =
when d_y =0, x= 2
dx 4
so k= 2 Al
8
Or completing the square
2
y= 2( x— Ej +k— 2 M1 for a complete method to get to £ =
4 8
p=2 Al
8
2 (a) 243371) _ 3(x+2)
or 42657 _ 4%()”2)
43x-1) B1 B1 for a correct statement
or 8 =g*?
3
or 167 =16+
M1 for equating indices
. 10
leading to x = 5 cao Al
(b) p=> Bl
3
=2 B1
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On x-axis, 2x* -7 =1 M1 for equating to 1
x=2 Al
dy 4x
dx  2x7 -7 Bl
When x =2, d_y =8
. 1
Gradient of normal = ——
8
. 1
Equation of normal y = —g(x -2) M1 for attempt at perpendicular through their
(2, O), must be using y =0
Required formx+8y—-2=0 Al must be equated to zero with integer
coefficients
7 2
(a) A’ =[ j B1
M1 for their A* —2B
-2B=
[ ) Al
(b) x) (1
10 3)\y 1
Y 1 3 M1 for pre-multiplication by their inverse
2\ -10 matrix
3 DM1 | DMifor attempt at matrix multiplication
leading to [ j ( j
y
Al Allow in matrix form
4x 4x
(i) i € _ 4x — 4x i c — 4x
e xe e ((xx4e )+e ) B1 fordx 1 e
M1 for attempt to differentiate a product
Al for a correct product
= —4xe* Al for correct final answer
2 1[ e** 2 1 (e*
(i) .E xe** dx = -2 — xe4x} B1FT | FT for use of their —x( R xe4x] , must
p
L 0
be numerical p, but # 0
_1((16 1 B1 for e*"* =16
oallg 16In2 4 M1 for correct use of limits, must be an integral
15 of the correct form
=4ln2-— Al
16
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6 (i) 2-/5<f(x)<2 B2 | Blfor <2
B1 for 2—~/5< or awrt —0.24
Must be using f, f(x) or y, 2— J5< , if not
then B1 max
(ii) , M1 for a correct method to find the inverse
£ (x)=(2-x)" -5 Al
Domain2—+/5<x<2 B1 Must be using the correct variables for the B
Range y or —-5<f'(x)<0 B1 marks
(i) fg(x):f(ij
* M1 for correct order of functions
—9_ / f 45 DM1 for solution of equation
X
leading to x =—4 Al
7 (@) Finding an angle of 68.2° or 21.8° B1
45 24 for i o |
Sin682  sin B1 or the sine rule
leading to o =29.7° (allow +0.1) Bl
Direction is 82.1° to the bank, B1
upstream(allow +0.1°)
(i 43 = & Z % B1 for the sine rule
sin68.2 sin29.7 sin82.1
leading to v, =4.8 B1 for resultant velocity
M1 for attempt to find 4B and hence the time
taken
time taken = 80.78 16.8 Al
4.8
Alternative method:
Finding an angle of 68.2° or 21.8° Bl
4.5 =247 +v) —(2x2.4xv, c0s68.2) B1 for correct use of the cosine rule
leading to v, = 4.8 B1 for resultant velocity
Use of sine rule to obtain angle and B1 for use of the sine rule
direction to obtain direction is 82.1° to the B1 for a =29.7°
bank, upstream B1 for 82.1°
M1 for attempt to find AB and hence the time
taken
80.78 Al

Use of time taken = ———=16.8
4.8
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8 () 6=t (x+8)
y—-o= 12 M1 for a correct method
(3y+x=10) Al allow unsimplified
(ii) y-7= 3( X+ 1) DM1 for attempt at a perpendicular line using
(y=3x+10) (=1.7)
Al allow unsimplified
(iii) point of intersection (_2, 4) which is the M1 for attempt to find the point of intersection
Sy using simultaneous equations
midpoint of A5 M1 for attempt to find midpoint
Al for all correct
Alternative method:
Midpoint (-2, 4) M1 for attempt to find midpoint
Verification that this point lies on CP. mi fordulRgerification
Al for all correct
(iv) CP=+/100r3.16 Bl
v Area = 1 % /10 x 44/10 M1 for correct method using CP
2
=20 Al for 19.9-20.1
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9 () 2cosxcotx =cotx+2cosx
2cosx 095 Y= C?S Y cos X M1 for use of cotx = cf)s * for both terms
sinx sin x sinx
2c0s” x +sin x = cos x + 2 cos xsin x DM1 | for multiplication throughout by sin x
2c0s” x —2cos Xsinx = cos x —sin x
2 COSX(COS X —sin X) =CcoSx—sinx DM1 for attempt to factorise
(2cosx—1)(cosx—sinx)=0 Al for completely correct solution www
Alternative method:
acos® x — acos xsinx —hcos x M1 for expansion of RHS
+bsinx =0 o _
acosxcotx—acosx—bcotx+b=0 DM1 | for division by sinx
DM1 | for comparing like terms to obtain both a
and b
a=2, b=1 Al for both correct www
(ii) (ZCosx—l)(cosx—sinx):O
cosXx = % ,tanx =1 M1 for either
=T = n Al1,A1 | Al for each, penalise extra solutions within
377 4 the range by withholding the last A mark
Alternative method:
(2cosx—1)(cotx—1)=0
Leading to cosx = 1 ,tanx =1 M1 for attempt to factorise the original equation
2 and attempt to solve
=T - 3 A1,A1 | Al for each, penalise extra solutions within
3’ 4 the range by withholding the last A mark
10 (D) f(-2)=-32-2k+p=0 M1 for attempt at f(-2)
1) 12 1
'l =|=—=+k=0 M1 for attempt at f'| —
2 4 2
leading to k =-3 and p=26 A1,A1 | Al for each
ii
@ BIFT | FT for their £
5 2
(x+2)(4x —8x+13) B1 all correct
(iii) Showing that 4x> —8x+13 =0 has M1, M1 for a valid attempt at solution of
no real roots equation leading to no solution or
consideration of the discriminant
so x=-2 only www Al
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11 () AB =2rsinf B1
or \/r2 +7r% =2r% cos20
rsin26
or —————
sin [n - 6’}
2
. rsin26
cosd
(ii) 2rsin@ +2rf =20 M1 for use of (i) + arc length = 20, oe
10
r= 0 +sind Al must be convinced
(i) i o 10(1 +Cos ,9) M1 for a correct attempt to differentiate
40 (9+ sin 9)2 A2,1,0 | -1 each error
When 0=", 9 __173 Al | allow awrt —17.8
6 dé
(iv) dr =15 B1 may be implied
dr
o _dr dr ML | foruse of ——>
dr - dr : do their (111)
% =-0.842 Al allow —0.84 or —0.843
t
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Abbreviations
awrt answers which round to
cao correct answer only
dep dependent
FT follow through after error
iSW ignore subsequent working
oe or equivalent
rot rounded or truncated
SC Special Case
soi seen or implied
www  without wrong working
Question Answer Marks Guidance
ax+9=-2x"+3x+1 M1 for attempt to equate the line and
252 +(a-3)x+8=0 the curve and obtain a 3 term
4 quadratic equation
For 2 distinct roots, (a - 3) > 64 M1 for use of the discriminant
Critical values —5 and 11 Al for critical values
a>11, a<-5 Al for correct range
13
az—z, b=0, c=1 B3 B1 for each
log; Jx+ log,; x=3
1 1
Liog, x+ 108 _ BL,BI | BI for —log, x
2 logs 25 2
logsx=3 B1 for logsx
logs 25
x=125 cao B1 for final answer
Alternative scheme:
1
M +log,; x=3 B1 for change of base
log,s 5
1
~logys x 1
+log,;x=3 B1 for —log,; x (must be from correct
log,. 5 2
3 work)
log,s x = )
x=125 cao B1 for final answer
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4 (@ B1 for a line in correct position
B1 for (O, 2), (2, 0)
B1 for correct shape for
y= |3 + 2x| , touching the x-axis
B1 for (-1.5,0), (0, 3)
.. . 1 1
(ii) 2 —x=3+2x leading to x=—§ B1 for x=—§
2—-x=-3-2x leading to x=-5 M1 for correct attempt to deal with
‘negative’ branch.
Al for x=-5
Alternative: (2 - x)2 =(3+ 4x)2 M1 for equating and squaring to obtain
leading to 1 552 4 28x+5=0 a 3 term quadratic equation
1
x= ~3 x=-5 Al,A1 A1 for each.
5 (a) () | P, =60480 B1 Must be evaluated
(i) | ‘Bx’Px2=144 M1,A1 | M1 for attempt a product of 3
perms
(iii) | 840x2 B1,B1 B1 for either 840, or realising that
1680 there are 2 possible positions for
the symbols
® @ | "Cc,x’C, M1 for unsimplified form
2100 Al
i | °c,x*c, M1 for unsimplified form
420 Al
6 () f(x)>6 B1 Allow B1 for y>6
. - 1
(i) £ (x)= Zln(x -6) M1 for a complete method
Al mustbe £~ (x)= ory=...
Domain: x>6 B1 must be using the correct variable
Range: f'(x)eR B1 in both
(iii) f'(x)=4e* B1
(iv) 6+e* =4e™ M1 for a complete, correct method
1
leading to x = Zln2 Al
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7 (@) e, 7.9, (=0) M1 for attempt at | —
2) 8 4 2 2
a+8b=22
8a+28-18+b=5(-a+7+9+b) M1 for attempt at f(2)=5f(-1)
13a—-4b="70 Allow if the ‘wrong way’ round
DM1 for attempt to solve simultaneous
equations
leadingto a=6, b=2 Al A1 for both
(i) (2x—1)(3x" +5x-2) B2,1,0 | -1 eacherror
(iii) (2x-1)(3x—1)(x+2) M1 for attempt to factorise their
quadratic factor
A1FT must be 3 linear factors
8 (i) lgy=IlgA+blgx B1 may be implied by later work
Gradient = 1.2 M1 for attempt at gradient
so b=1.2 Al for b=1.2
Intercept =1.44 M1 for attempt to find y-intercept
A=275 Al for , allow awrt 28
(ii) when x=100, lgx=2 M1 for correct use of graph or equation
lgy =3.84 (allow 3.8 t0 3.9) Al
(iii) when y =8000, 1g8000=3.9, lgx=2.05 M1 for correct use of graph or equation
leading to x =113, 10*% or 112 Al
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9 () —r*0=—r? (27r - 9) M1 for a valid method
o :% oe Al allow in degrees
(i) r+r+ %r =20 , leading to M1 for valid method
r=17.18003.) Al Must show enough accuracy to get
Al
(iii) Perimeter = %r +2r tang B1,B1 B1 for arc length, B1 for twice 4AC
=5.6394 +5.9484
=11.6 B1 for 11.6
(iv) Area = (rx AC)— 2 E .
2 4 B1,B1 B1 for area of quadrilateral, allow
=21.356-20.246 or equivalent unsimplified,
method using triangles B1 for sector area
1.08 < Area < 1.11 B1 for area in given range
3 L 3 3 1
10 (i) x><§><2(2x—1)2 +(2x-1)2 B1 for §x2(2x—1)2
M1 for attempt at differentiation of a
product
Al for all else correct
1 3 3 .
(i) 3Ix(2x—1)2 dx=x(2x—1)2 - J(2x—1)2 dx M1 for attempt to use part (i)
31 2 5 3 cn g
=x(2x-1)2 —Ex§(2x—1)2 B1,B1 B1 for x(2x—1)2, allow if divided
by 3
1 2 3 .
B1 for Exg(2x—1)2 , allow if
divided by 3
1 1 3 1
jx(2x—1)2 dx=§(2x—1)2 [x—g(Zx—l)j M1 for taking out a common factor of
3
3 2x—1)2
(2x-1)2 ( ) R
= —(3x + 1) DM1 for attempt to obtain a linear factor
15 Al
(iii) (% X 4] -0 M1 for attempt to use limits correctly
AIFT | FT on their p’; ;r g
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1 1 0+1- 0+1 . .
11 @) - _ Loseev 2cosec i M1 for attempt to obtain a single
cosecd—1 cosecd+1 cosec 6 —1 fraction
Al all correct as shown
2 . .
=— M1 for use of correct identity
cot™ @
=2tan’ @ Al for ‘finishing off’
Alternative scheme:
1 1 in & in & . .
- = sm. S M1 for attempt to obtain a single
cosecd—1 cosecfd+1 1—sin@ 1+cosf fraction in terms of sin 6 only
(sin @ +sin’ 0) - (sin 6 —sin’ 0)
- 1 —sin’@ Al all correct as shown
2sin” @
= sz M1 for use of correct identity
cos” 6@
=2tan’ @ Al for ‘finishing off’
(ii) 2tan® @ =6+ tan @ M1 for attempt to use (i), to obtain a
(2 tan @ + 3) (tan - 2) =0 quadratic equation and valid
3 attempt to solve
tan @ = 5 tand =2 DM1 for attempt to solve trig equation
0=63.4°,123.7°, 243.4°, 303.7° Al,A1l for each ‘pair’
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Abbreviations

awrt answers which round to
cao correct answer only

dep dependent

FT follow through after error
iSW ignore subsequent working
oe or equivalent

rot rounded or truncated

SC Special Case

soi seen or implied

www  without wrong working

kx* + 2k —8)x+ k=0 Mi for attempt to obtain a 3 term quadratic in the
form ax? + bx + ¢ = 0 ,where b contains a
term in k£ and a constant

b* —4ac>0so0 (2k —8)* —4k*(>0) DM1 | for use of b — 4ac

4k* =32k + 64— 4k* (> 0) DM1 | for attempt to simplify and solve for &

leading to k£ <2 only Al A1 must have correct sign

dy : .
™ =-5x(+c) Ml for attempt to integrate, do not penalise

omission of arbitrary constant.

When x=-1, Y =2 leading to

dx
d
d_y:_5x_3 Al Must have 2 =...
dx dx
2 d
y= _SL —3x+d DM1 for attempt to integrate their ay , but
2
When x =-1,y =3 leading to penalise omission of arbitrary constant.
5 5x7

4 2 2

Alternative scheme:

y=ax® +bx+c 50 d—y=2ax+b M1 for use of y =ax? + bx + ¢, differentiation
and use of conditions to give an equation in a

Whenxz—l,d—y=2 and b

dx

so —2a+b=2 Al for a correct equation

d’y ) DM1 | for a second differentiation to obtain a

o

o a=——,b=-3,c== Al for a, b and c all correct
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3 \/(5602 0-1)+ \/(cose026’ —1) =secHcosect
LHS = tan 6 + cot Bl may be implied by the next line
in & o
_ s + C?S Bl for dealing with tan @ and cot @ in terms of
00520 s1nt2 sin @ and cos @
in~ 6+ 7
= u Ml for attempt to obtain as a single fraction
sin & cos 8
= ; M1 for the use of sin® @ + cos® @ =1 in correct
sin @ cos & context
=secHcosecH Al Must be convinced as AG
Alternate scheme:
LHS =tan 8 + cot 8
—tan @ + B1 may be implied by subsequent work
tan @
tan” 6 + 1 . ) )
= M1 for attempt to obtain as a single fraction
tan 6
sec’ 6 ] )
= B1 for use of the correct identity
tan 6
5O secd for ‘splitting’ sec” @
" M1 or ‘splitting’ sec
= cosecsecd Al Must be convinced as AG
4 (a (i) |28 Bl
(i) | 20160 Bl
(iii) | 6x(5x4x3) oe to give 360 Bl for realising that the music books can be
6x(5x4x3)x2 arranged amongst themselves and
consideration of the other 5 books
=720 Bl for the realisation that the above arrangement
can be either side of the clock.
(b) Either '°C,-'C,=210-7 B1,B1 | Bl for '°C,, Bl for’C,
=203 BI
Or 1W 5M =63 B1 for 1 case correct, must be considering more
2W 4M =105 than 1 different case, allow C notation
3W 3M =35 Bl for the other 2 cases, allow C notation
Total =203 B1 for final result
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. dy 4x 2 . .. .
() —=(x-3)—; +In(2x° +1) B1 for correct differentiation of In function
dx 2x7 +1 Ml for attempt to differentiate a product
d 8
when x =2, & 29 oe Al for correct product, terms must be bracketed
9 where appropriate
or 1.31or better Al for correct final answer
(ii) Oy = (answer to (i)) x 0.03 M1 | for attempt to use small changes
=0.0393, allow awrt 0.039 AIFT | follow through on their numerical answer to
(i) allow to 2 sf or better
@) AN B={3} Bl
(i) AuC={1,3,5,6,7,9,11,12} Bl
(iii) A'NC={1,571711} Bl
(@iv) (DU B)' ={1,9} Bl
) Any set containing up to 5 positive even B1
numbers < 12
. : 0.2 _
@) Gradient = 04 =0.25 MI for attempt to find the gradient
b=0.25 Al
Either 6=0.25(2.2)+¢c Ml for a correct substitution of values from
Or 5.8=0.25(1.4)+c either point and attempt to obtain ¢ or
solution by simultaneous equations
leading to 4 =233 or e>* Al dealing with c=1n 4
Alternative schemes:
Either Or
b
6=b12.2)+c el = A(ez'z) M1 for 2 simultaneous equations as shown
5.8=b(1.4)+c 5 = Ale™)
DM1 | for attempt to solve to get at least one
solution for one unknown
Leading to 4 =233 or ¢>*and »=0.25 Al, Al | Al for each
(ii) Either  y=233x5%% Ml for correct use of either equation in attempt
Or Iny=0.25In5+1n233 to obtain y using their value of A and of b
found in (i)
leading to y =348 Al
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1 1

2(x2 +5)2 —;(Zx)(xz +5) 2(2x—1)

1

dy _ Bl for l(2x)(x2 + 5)75 for a quotient
dx x2+5 2 \
or | s or —%(Zx)(x2 + 5)7 for a product
dy = 1 -
e 2(x*+5) 2 - 5(235)(3C 245) 2(2x-1) allow if either seen in separate working
M1 for attempt to differentiate a quotient or a
correct product
Al for all correct, allow unsimplified
d 4
When x=2,y=land - -=3 B1,B1 | Bl for each
(allow 0.444 or 0.44)
. ) 4
Equation of tangent: y —1= 9 (x—-2) Ml for attempt at straight line, must be tangent
using their gradient and y
Oy=4x+1) Al allow unsimplified.
. 2 3 3 2 3
(i) 5(4+x)2 (+¢) B1,B1 | BI for k(4 +x)2 only, Bl f0r§(4+x)2
only
Condone omission of ¢
s . 1
(ii) Area of trapezium = (E x5x 5] M1 | for attempt to find the area of the trapezium
=12.5 Al
(1 3
Area = [— (4+ x)z} - (— x 5% 5) Ml for correct use of limits using & (4 +x)2 only
0 \2 (must be using 5 and 0)
1 .
- EX 27 _16_2 Al for 18——6 or equivalent
302 3
1
=gorawrt0.17 Al
Alternative scheme:
Equation of AB y = lx +2 Ml for a correct attempt to find the equation of
5 AB
3
Area = f J4+x — (l x4+ 2) dx M1 for correct use of limits using & (4 + x)E only
3 (must be using 5 and 0)
3 %2 :
={—(4 + x)E -——- Zx}
3
0
16 .
_ (2 27) 1625 Al for 18 — 3 or equivalent
3 2
. Al for 12.5 or equivalent
=g or awrt 0.17 Al
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10 () All sides are equal to the radii of the circles B1 for a convincing argument
which are also equal
(ii) Angle CBE = 2 B1 must be in terms of 7z, allow 0.6677, or
3 better
(iii) DE =103 MIl for correct attempt to find DE using their
angle CBE
Al for correct DE, allow 17.3 or better
Arc CE =10x 2z M1 for attempt to find arc length with their angle
3 CBE (20.94)
Perimeter =20 +10+/3 + 20z Ml for 10 + 10 + DE + an arc length
=58.30r58.2 Al allow unsimplified
. 1 , 27m 1007 : .
(@iv) Area of sector: —x10" x —=—— Mil for sector area using their angle CBE allow
2 3 3 unsimplified, may be implied
Area of triangle: 1 x10?% x sin ¥ = 25\/5 Ml for triangle area using their angle DBE which
2 3 must be the same as their angle CBE, allow
unsimplified, may be implied
Area = 1007 +25+/3 orawrt 148 Al allow in either form
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1 (@ @

(i)

(iii)

(b)

(x+3)* -5

y=4orf>4

y=Ax+5-3

Domain x > 4

h?g(x)=h*(e")
—h(5¢* +2)
=25e" +12

25¢* +12=37,

leadingto x =0

Alternative scheme 1:

hg(x)=h"'(37)
h'37)=7
Se* +2=17,

leading to x =0

Alternative scheme 2:

g(x)=h7(37)
h?37)=1

e’ =1,

leadingto x =0

B1, Bl

B1

MI
Al

B1FT

Ml
Ml

DM1

Al

Ml
Ml
DM1

Al

Ml
MI
DM1

Al

B1 for 3, B1 for — 5

Correct notation or statement must be used

for a correct attempt to find the inverse
function

must be in the correct form and positive root
only

Follow through on their answer to (ii), must
be using x

for correct order

for dealing with h?

for solution of equation (dependent on both
previous M marks)

for correct order
for dealing with h™'(37)

for solution of equation (dependent on both
previous M marks)

for correct order
for dealing with h 2 (37)

for solution of equation (dependent on both
previous M marks)
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12

x2+6x—-16=0or y> +10y-75=0
leading to
(x+8)(x—=2)=0 or (y =5)(y+15)=0

so x=2,y=5 and x=-8,y=-15
Midpoint (-3,-5)

. . : 1
Gradient =2, so perpendicular gradient = >
Perpendicular bisector:

1
+5=—=(x+3
y 2( )
2y+x+13=0)

Point C (-13,0)

1-13 2 -8 —13
Area =—

2 5 -15 0

=125

Alternative method for area:
CM?* =125, AB*> =500

Area :%x /125 x4/500

=125

Mi

DM
Al, Al

Bl

MI

M1

Ml

Al

Ml

Al

for attempt to obtain a 3 term quadratic in
terms of one variable only

for attempt to solve quadratic equation

A1 for each ‘pair’ of values.

for attempt at straight line equation, must be
using midpoint and perpendicular gradient
for use of y =0 in their line equation
(butnot 2x—y+1=0)

for correct attempt to find area, may be using
their values for 4, B and C (C must lie on the
X-axis)

for correct attempt to find area may be using
their values for A4, B and C
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Abbreviations

awrt answers which round to
cao correct answer only

dep dependent

FT follow through after error
iSW ignore subsequent working
oe or equivalent

rot rounded or truncated

SC Special Case

soi seen or implied

www  without wrong working

kx* + 2k —8)x+ k=0 Mi for attempt to obtain a 3 term quadratic in the
form ax? + bx + ¢ = 0 ,where b contains a
term in k£ and a constant

b* —4ac>0so0 (2k —8)* —4k*(>0) DM1 | for use of b — 4ac

4k* =32k + 64— 4k* (> 0) DM1 | for attempt to simplify and solve for &

leading to k£ <2 only Al A1 must have correct sign

dy : .
™ =-5x(+c) Ml for attempt to integrate, do not penalise

omission of arbitrary constant.

When x=-1, Y =2 leading to

dx
d
d_y:_5x_3 Al Must have 2 =...
dx dx
2 d
y= _SL —3x+d DM1 for attempt to integrate their ay , but
2
When x =-1,y =3 leading to penalise omission of arbitrary constant.
5 5x7

4 2 2

Alternative scheme:

y=ax® +bx+c 50 d—y=2ax+b M1 for use of y =ax? + bx + ¢, differentiation
and use of conditions to give an equation in a

Whenxz—l,d—y=2 and b

dx

so —2a+b=2 Al for a correct equation

d’y ) DM1 | for a second differentiation to obtain a

o

o a=——,b=-3,c== Al for a, b and c all correct
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3 \/(5602 0-1)+ \/(cose026’ —1) =secHcosect
LHS = tan 6 + cot Bl may be implied by the next line
in & o
_ s + C?S Bl for dealing with tan @ and cot @ in terms of
00520 s1nt2 sin @ and cos @
in~ 6+ 7
= u Ml for attempt to obtain as a single fraction
sin & cos 8
= ; M1 for the use of sin® @ + cos® @ =1 in correct
sin @ cos & context
=secHcosecH Al Must be convinced as AG
Alternate scheme:
LHS =tan 8 + cot 8
—tan @ + B1 may be implied by subsequent work
tan @
tan” 6 + 1 . ) )
= M1 for attempt to obtain as a single fraction
tan 6
sec’ 6 ] )
= B1 for use of the correct identity
tan 6
5O secd for ‘splitting’ sec” @
" M1 or ‘splitting’ sec
= cosecsecd Al Must be convinced as AG
4 (a (i) |28 Bl
(i) | 20160 Bl
(iii) | 6x(5x4x3) oe to give 360 Bl for realising that the music books can be
6x(5x4x3)x2 arranged amongst themselves and
consideration of the other 5 books
=720 Bl for the realisation that the above arrangement
can be either side of the clock.
(b) Either '°C,-'C,=210-7 B1,B1 | Bl for '°C,, Bl for’C,
=203 BI
Or 1W 5M =63 B1 for 1 case correct, must be considering more
2W 4M =105 than 1 different case, allow C notation
3W 3M =35 Bl for the other 2 cases, allow C notation
Total =203 B1 for final result
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. dy 4x 2 . .. .
() —=(x-3)—; +In(2x° +1) B1 for correct differentiation of In function
dx 2x7 +1 Ml for attempt to differentiate a product
d 8
when x =2, & 29 oe Al for correct product, terms must be bracketed
9 where appropriate
or 1.31or better Al for correct final answer
(ii) Oy = (answer to (i)) x 0.03 M1 | for attempt to use small changes
=0.0393, allow awrt 0.039 AIFT | follow through on their numerical answer to
(i) allow to 2 sf or better
@) AN B={3} Bl
(i) AuC={1,3,5,6,7,9,11,12} Bl
(iii) A'NC={1,571711} Bl
(@iv) (DU B)' ={1,9} Bl
) Any set containing up to 5 positive even B1
numbers < 12
. : 0.2 _
@) Gradient = 04 =0.25 MI for attempt to find the gradient
b=0.25 Al
Either 6=0.25(2.2)+¢c Ml for a correct substitution of values from
Or 5.8=0.25(1.4)+c either point and attempt to obtain ¢ or
solution by simultaneous equations
leading to 4 =233 or e>* Al dealing with c=1n 4
Alternative schemes:
Either Or
b
6=b12.2)+c el = A(ez'z) M1 for 2 simultaneous equations as shown
5.8=b(1.4)+c 5 = Ale™)
DM1 | for attempt to solve to get at least one
solution for one unknown
Leading to 4 =233 or ¢>*and »=0.25 Al, Al | Al for each
(ii) Either  y=233x5%% Ml for correct use of either equation in attempt
Or Iny=0.25In5+1n233 to obtain y using their value of A and of b
found in (i)
leading to y =348 Al
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1 1

2(x2 +5)2 —;(Zx)(xz +5) 2(2x—1)

1

dy _ Bl for l(2x)(x2 + 5)75 for a quotient
dx x2+5 2 \
or | s or —%(Zx)(x2 + 5)7 for a product
dy = 1 -
e 2(x*+5) 2 - 5(235)(3C 245) 2(2x-1) allow if either seen in separate working
M1 for attempt to differentiate a quotient or a
correct product
Al for all correct, allow unsimplified
d 4
When x=2,y=land - -=3 B1,B1 | Bl for each
(allow 0.444 or 0.44)
. ) 4
Equation of tangent: y —1= 9 (x—-2) Ml for attempt at straight line, must be tangent
using their gradient and y
Oy=4x+1) Al allow unsimplified.
. 2 3 3 2 3
(i) 5(4+x)2 (+¢) B1,B1 | BI for k(4 +x)2 only, Bl f0r§(4+x)2
only
Condone omission of ¢
s . 1
(ii) Area of trapezium = (E x5x 5] M1 | for attempt to find the area of the trapezium
=12.5 Al
(1 3
Area = [— (4+ x)z} - (— x 5% 5) Ml for correct use of limits using & (4 +x)2 only
0 \2 (must be using 5 and 0)
1 .
- EX 27 _16_2 Al for 18——6 or equivalent
302 3
1
=gorawrt0.17 Al
Alternative scheme:
Equation of AB y = lx +2 Ml for a correct attempt to find the equation of
5 AB
3
Area = f J4+x — (l x4+ 2) dx M1 for correct use of limits using & (4 + x)E only
3 (must be using 5 and 0)
3 %2 :
={—(4 + x)E -——- Zx}
3
0
16 .
_ (2 27) 1625 Al for 18 — 3 or equivalent
3 2
. Al for 12.5 or equivalent
=g or awrt 0.17 Al
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10 () All sides are equal to the radii of the circles B1 for a convincing argument
which are also equal
(ii) Angle CBE = 2 B1 must be in terms of 7z, allow 0.6677, or
3 better
(iii) DE =103 MIl for correct attempt to find DE using their
angle CBE
Al for correct DE, allow 17.3 or better
Arc CE =10x 2z M1 for attempt to find arc length with their angle
3 CBE (20.94)
Perimeter =20 +10+/3 + 20z Ml for 10 + 10 + DE + an arc length
=58.30r58.2 Al allow unsimplified
. 1 , 27m 1007 : .
(@iv) Area of sector: —x10" x —=—— Mil for sector area using their angle CBE allow
2 3 3 unsimplified, may be implied
Area of triangle: 1 x10?% x sin ¥ = 25\/5 Ml for triangle area using their angle DBE which
2 3 must be the same as their angle CBE, allow
unsimplified, may be implied
Area = 1007 +25+/3 orawrt 148 Al allow in either form
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1 (@ @

(i)

(iii)

(b)

(x+3)* -5

y=4orf>4

y=Ax+5-3

Domain x > 4

h?g(x)=h*(e")
—h(5¢* +2)
=25e" +12

25¢* +12=37,

leadingto x =0

Alternative scheme 1:

hg(x)=h"'(37)
h'37)=7
Se* +2=17,

leading to x =0

Alternative scheme 2:

g(x)=h7(37)
h?37)=1

e’ =1,

leadingto x =0

B1, Bl

B1

MI
Al

B1FT

Ml
Ml

DM1

Al

Ml
Ml
DM1

Al

Ml
MI
DM1

Al

B1 for 3, B1 for — 5

Correct notation or statement must be used

for a correct attempt to find the inverse
function

must be in the correct form and positive root
only

Follow through on their answer to (ii), must
be using x

for correct order

for dealing with h?

for solution of equation (dependent on both
previous M marks)

for correct order
for dealing with h™'(37)

for solution of equation (dependent on both
previous M marks)

for correct order
for dealing with h 2 (37)

for solution of equation (dependent on both
previous M marks)
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12

x2+6x—-16=0or y> +10y-75=0
leading to
(x+8)(x—=2)=0 or (y =5)(y+15)=0

so x=2,y=5 and x=-8,y=-15
Midpoint (-3,-5)

. . : 1
Gradient =2, so perpendicular gradient = >
Perpendicular bisector:

1
+5=—=(x+3
y 2( )
2y+x+13=0)

Point C (-13,0)

1-13 2 -8 —13
Area =—

2 5 -15 0

=125

Alternative method for area:
CM?* =125, AB*> =500

Area :%x /125 x4/500

=125

Mi

DM
Al, Al

Bl

MI

M1

Ml

Al

Ml

Al

for attempt to obtain a 3 term quadratic in
terms of one variable only

for attempt to solve quadratic equation

A1 for each ‘pair’ of values.

for attempt at straight line equation, must be
using midpoint and perpendicular gradient
for use of y =0 in their line equation
(butnot 2x—y+1=0)

for correct attempt to find area, may be using
their values for 4, B and C (C must lie on the
X-axis)

for correct attempt to find area may be using
their values for A4, B and C
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Abbreviations
Awrt  answers which round to
Cao correct answer only
dep dependent
FT follow through after error
isw ignore subsequent working
oe or equivalent
rot rounded or truncated
SC Special Case
soi seen or implied
www  without wrong working
(@)
B1
(ii)
Bl
(iii)
Bl
Ml division by 2 and square root

A1 for 2 solutions

3 N
x= (_E + 1) +3, (E + Zj +3, (—ﬁ + %) +3 0oe | DMI | correct order of operations in order to

4 4 4 4 4 obtain a solution
x=0 and z (or 0 and 0.524) A2/1/0 | A2 for 3 solutions and no extras in the
6 range

z
xX= 3 (or 1.05) A0 for one solution or no solutions
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(a) 12 16 4 B2,1,0 | B2 for 6 elements correct,
30 32 10 Blfor 5 elements correct
(b) (28 B 24} = m(4 6 J + n(l OJ B2,1,0 | B2 for 4 correct elements in X
-8 76 2 -8 01 B1 for 3 correct elements in X
—24=6mor —8=2m giving m=—4 Bl For m =—4 using correct I
28=4m+nor 76 =-8m+n Ml complete method to obtain n
n=44 Al
(c) a’-6=0 B2.1,0 | B2 for a=++/6 or a=+2.45, with no
SO g= i\/g incorrect statements seen
or
B1 for a= i\/g or a=12.45 seen
or
Bl fora=+/6 and no incorrect working
! NE) r A Bl t f'th
@) 5(4 3 +1)><BC K correct use of the area
41 (#3-1) o
BC= X M1 correct rationalisation
(43 +1) [443-1)
BC =443-1 Al Dependent on all method being seen
Alternative method
1 47
5(4\/§+1)XBC—7 Bl
(43 +1)(a3+b) =47
Leading to 12a+b=47and a+4b=0 Ml
Solution of simultaneous equations
BC=4y3-1 Al Dependent on all method seen including
solution of simultaneous equations
.o 2 2
(ii) (4J§+1) +(4J§—1)
=(48+8\/§+1)+(48—8\/§+1) BIFT | 6 correct FT terms seen
AC? =98 Blcao | 98 and 7+/2 or98 andp=7

AC =72 or p=7
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T
Whenxzz,y=2 B1 y=2
dy 2 2
— =5sec’x B1 S5sec” x
dx
When x = f’ & =10 B1 10 from differentiation
4 dx
. 1 Vd 1 Vd
Equation of normal y -2 =——| x —— — their2 = — _z
1 d 10( 4) ML = e theirlO(x 4)
10y+x—20—%:0 or 10y+x-208=0 oe Al | allow unsimplified
@
" Bl shape
B1 intercepts on x-axis
Bl intercept on y-axis for a curve with a
maximum and two arms
+ z + I S
(ii) M1 (2, £16) seen 0r(2, k) where k>0
(2,16) Al (2,16) orx =2 and y = 16 only
(iii) k=0 B1

k>16 B1
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dy . .
E =2sin3x (+c) Bl 2sin3x
43 =2 ﬁ ‘e Ml finding constant using
2
Y = ksin3x + ¢ making use of
Y_ 43 andx = z
dx 9
d .
Ey=2sm3x+3\/§ Al | Allow with ¢ =5.20 0r/27
y= _§COS 3x +33x (+d) BIFT | FT integration of their ksin3x
—l:—gcos£+3\/§ LA M1 | finding constant d for kcos3x +cx +d
3 3 3 9
y=—3c0s3x+3ﬁx—£n Al | Allow
3 3 3 =-0.667c0s3x + 5.20x — 0.5777
or better
(a) (2 + kx)’ =256 + 1024kx + 1792k x* + 1792k x*
r=L B
4
p=112 BIFT | FT 1792 multiplied by their k*
g=28 BIFT | FT 1792 multiplied by their k’
b 3
(b) 9C3x(’(— —zj M1 | correct term seen
X
84x6(— xi(’] leading to DM1 | Term selected and 2 and 9C3 correctly
P " evaluated
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(a) (i)| Number of arrangements with Maths books as one Ml 4!(><2) or 4x 3!(>< 2) oe
item = 4! or 4 x 3!
or Maths books can be arranged 2! ways and 21x3!(x4) or 2x 31(x 4) oe
History 3! ways =2! x 3!
2x4lor2 x4 x3lord x 2 x 31=48 Al Al for 48

(ii)| 5! —48 or 6x2x3! Ml 5! — their answer to (1)
or for 6x2x3

72 Al

(b) (D] 3003 Bl

(ii)| 3003 -6-135 M1 their answer to (i) — 6 —° Cyx9
BI 135 subtracted

2862 Al
or
2M 3W =720 M1 complete correct method using 4 cases,
3IM 2W =1260 may be implied by working. Must have
4M 1W =756 at least one correct
5M =126 Bl any 3 correct
2862 Al
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10 () 102 =62 +62 —2x6x6xcos ABC M1 correct cosine rule statement or correct
statement for sin or equating areas
or
. (ABC) 5 oe
sin ==
2 6
or
ABC =7 —sin™ M
36
ABC =1.9702 Al 1.9702 or better
(ii) XY =2 B1 for XY ( may be implied by later work,
allow on diagram)
7 —1.970
Arc length 6(—2 J 0¢ Bl correct arc length (unsimplified)
: [ (”‘1'970D M1 their 2+ 2 x 6 x their angle C
Perimeter = 2 + 2| 6| ————— gle
2
=9.03 Al
1 -1.970) 1
(i) (— X 62(”—j ——x5x41 j x2 M1 sector area using their C
2 3 2 M1 area of A ABM where M is the midpoint
of AC, or (As ABY and BXY) or AABC
Answers to 3sf or better
=4.50 or 4.51 or better Al
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x> =2x-3=0 or y>—6y+5=0 Ml substitution and simplification to obtain
a three term quadratic equation in one
variable

leading to (3, 5) and (-1, 1) A1,A1 | Al for each ‘pair’ from a correct
quadratic equation, correctly obtained.

Midpoint (1, 3) Blcao | midpoint

(Gradient — 1)

Perpendicular bisector y =4 — x M1 perpendicular bisector, must be using
their perpendicular gradient and their

Meets the curve again if midpoint

X2 +10x—15=0 or y* —18y +41=0 Ml substitution and simpliﬁcatign to obtain
a three term quadratic equation in one
variable.

leading to x =-5%2+10, y=9F 210 Al,A1 | Al for each ‘pair’

CD* = (4\/5)2 + (4\/5)2 Ml Pythagoras using their coordinates from
solution of second quadratic.

2 2

(=, ) + (7 = 32)
must be seen if not using correct
coordinates.

CD =845 Al Al for8+/5 from +/320 and all correct

so far.
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231 _ A2 32207 +
12 (a) 227 % 220 227 and o =1 M1 expressing 4", 128 as powers of 2 and
3 92 27" as powers of 3
2x =1+ 2(x + y) =Toe Al Correct equation from correct working
22y —x)=3(y—4) oe Al Correct equation from correct working
leadingto x=4, y=—4 Al for both
Example of Alternative method
Method mark as above Mi As before
2x —1+2(x + y) =7 Al One of the correct equations in x and y
. -4
leading to y = (8 5 x)
o 3
Correctly substituted in 369 =1
. 2(8-4 8—4
Leading to 2[% - xj = 3(( . x) = 4j Al Correct, unsimplified, equation in x or y
) only
Leadingto x=4 and y=—4 Al Both answers
(b) (2(5 ’ )_ 1X5 T+ 1)= 0 Ml solution of quadratic
leading t02.5" =1 (5 = _1) Al correct solution
5°=05 DMI | correct attempt to solve 2.57 = k , where
k is positive
_ log0.5

2= log5 or z=-0.431 or better Al must have one solution only
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Abbreviations

awrt answers which round to
cao correct answer only

dep dependent

FT follow through after error
isw ignore subsequent working
oe or equivalent

rot rounded or truncated

SC Special Case

soi seen or implied

www  without wrong working

1 () 180° or 7 radians or 3.14 radians ( or better) B1
(ii) 2 B1
(i) (a) ’ B1 y =sin2x all correct
(b) B1 for either
1] 1starting at their highest value and
: ending at their lowest value
‘ Or
a curve with highest value at y =3
and lowest value at y = -1
B1 completely correct graph
(iv) 3 B1
8+5v2 )4 -3+2 .
2 (i) tan @ = ( i \/_X \/_) M1 attempt to obtain tan& and
(4 +3 \/EXL‘ -3 \/5) rationalise.
32— 24\/5 + 20\5 -30 Must be convinced that no calculators
- 16 —-18 are being used
=1+2+2 cao Al
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(ii) sec’@=1+tan” 6
=1+ (_ 1+ 2\/5)2 M1 attempt to use sec’ @ =1+ tan” @, with
their answer to (i)
=1+1-472+8 DM1 | attempt to simplify, must be convinced
no calculators are being used.
=10-4v2 A1 | Need to expand (~1+2v2 as3
terms
Alternative solution:
AC? = (4432 ) +(8+5v2f
=148 +104+/2
26:148+104\/§ M
(4 +3v2 )2
_ 14841042 34-242 DM
(4+3¢§)Z 34-242
—10-42 Al
) 64 +192x” +240x" +160x° B3,2,1,0 | —1 each error
6 9 :
(ii) (64 +192x2 +240x* )(1 i —4] B1 expansion of (1 — izj
x° x X
Terms needed 64 —(192x6)+(240%9) M1 attempt to obtain 2 or 3 terms using
their (i)
=1072 Al
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, (4-4k -8 ,
(a) X= ok 1k B2,1,0 | —1 each incorrect element
b Use of AA™' =1 M1 use of AA™ =1 and an attempt to
p
5 1 obtain at least one equation.
a ly ¢ 6l (1 0
b 5) 2 1|10 1
3 3
Any 2 equations will givea=2,b=4 Al,Al
Alternative method 1:
5 1
L (s 1|5 T o
=l 5 M1 correct attempt to obtain A~ and
Sa=b\b a =Y, comparison of at least one term.
Compare any 2 terms to givea=2,b =4 Al,A1
Alternative method 2:
1(5 -1) (21 \ ,
Inverse of — = M1 reasoning and attempt at inverse
6\-4 2 4 5 ALAL
3x—1=x3x—1)+x>—4 or
y+1 y+1 2
=l —|y+|—| -4
g ( 3 jy ( 3 j
4x* —4x-3=0 or 4y° -4y-35=0 M1 equate and attempt to obtain an
(2x-3)2x+1)=0 or 2y-7)2y+5)=0 equation in 1 variable
DM1 | forming a 3 term quadratic equation
3 1 and attempt to solve
leading to x= E,x =%y and Al ¥ values
7 5
y—an—_E Al y values
S 11
Midpoint ) B1 for midpoint, allow anywhere
. . 1
Perpendicular gradient = 3 M1 correct attempt to obtain the gradient
| | ) of the perpendicular, using AB
Perp bisector: y 57 _E(x _Ej M1 straight line equation through the
midpoint; must be convinced it is a
erpendicular gradient.
perp g
By+x-2=0) Al | allow unsimplified
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@) f 1 :£—£+2—2:0 M1 correct use of either f 1 or f(1)
2) 8 4 2 2
leading to a+4b =46 paired correctly
f()=a-15+b-2=5

leading to a+5b=22 Al both equations correct (allow
unsimplified)

giving b =8 (AG), a=14 M1,A1 | M1 for solution of equations
Al for both g and . AG for b.

(i) (Zx — 1)(7x2 —4x+ 2) M1,A1 | M1 for valid attempt to obtain g(x), by
either observation or by algebraic long
division.

(iii) 7x* —4x+2 =0 has no real solutions as M1 use of b*> —4ac
b* < 4ac
16 <56 Al correct conclusion; must be from a
correct g(x) or 2g(x) www
8x ) M1 differentiation of a quotient (or
. d (x— l)m y ln(4x + 3) product)
@ d (x—1)? B1 | correct differentiation of 1n(4x2 + 3)
Al all else correct
Whenx=0, y=-1In3 oe B1 for y value
dy , .1 . . .
— =-In3 so gradient of normal is — M1 valid attempt to obtain gradient of the
dx . In3 normal
(allow numerical equivalent)
normal equation y+In3 = Lx M1 attempt at normal equation must be
In3 using a perpendicular
or y=0910x-1.10, or —&x—E cao Al
e I 1o
(Allow y=091x-1.1)
(ii) whenx =0, y=—In3 M1 valid attempt at area
when y =0, x=(In3)’
Area = £0.66 or £0.67 or awrt these
or %(lni‘l)3 Al
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®

(i)

(iii)

@iv)

Range for f: y =3
Range forg: y29

X==24+,y-5
g_l(x)=—2+\/x—5

Domain of g ': x 29

Alternative method:
Y +4y+9-x=0

y:—4+1/16—4(9—x)

2

Need g(3ez")

(3e> +2f +5=41

or 9¢* +12e* -32=0
(3e2 —4)3e?* +8)=0

. 1, 4
leading to 3e** +2 =46 so nglng

1. 4
or e” =— so x=—ln§

3
Alternative method:
Using f(x)=g ' (41), g7'(41) =4
1. 4

leading to 3e** =4,s0 x=—In—
23

gr(x) — 662x
g'(In4) =96

B1
B1

M1

Al
B1

M1

Al

M1
DM1

M1

Al

M1
DM1

M1
Al

B1
B1

attempt to obtain the inverse function

Must be correct form
for domain

attempt to use quadratic formula and
find inverse

must have + not +

correct order

correct attempt to solve the equation

dealing with the exponential correctly
in order to reach a solution for x

Allow equivalent logarithmic forms

correct use of g~
dealing with g~'(41) to obtain an

equation in terms of e**

dealing with the exponential correctly
in order to reach a solution for x
Allow equivalent logarithmic forms

B1 for each
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9 (i) % =3x" —10x+3 M1 for differentiation
dy
When x =0, for curve —=3,
dx
gradient of line also 3 so line is a tangent. Al comparing both gradients
Alternate method:
3x+10=x" —5x* +3x+10 M1 attempt to deal with simultaneous
equations
leading to x> =0, so tangent at x =0 Al obtaining x =0
d . . .
(ii) When ) , Bx-1D(x-3)=0 M1 equating gradient to zero and valid
dxl attempt to solve
xz;, x=3 Al,A1 | Al for each
(iii) 1 3, \ .
Area = 5(10 +19)3 - L X" =5x"+3x+10dx B1 area of the trapezium
3
4 3 2
= LY/ 4 {x_ e’ 4 + 3 + 10x} M1 attempt to obtain the area enclosed by
2 403 2 0 the curve and the coordinate axes, by
87 (81 27 integration
By A (? —45+ 5 + 30) Al integration all correct
DM1 | correct application of limits
(must be using their 3 from (ii) and 0)
=247 or24.8 Al
Alternative method:
3
Area = L(Sx +10)— (x3 —5x +3x+ IO)dx B1 correct use of ‘Y=’
s M1 attempt to integrate
= L—x3 +5x7dx Al integration all correct
3
_|_ x_4 N ﬁ _ 9 DM1 | correct application of limits
4 3] 4 Al
10 (a) . 1
sin” x=—
4
sinx = (i)l M1 using cosecx =—— and obtaining
2 sin x
sinx=...
x=30°,150°,210°,330° A1,A1 | Al for one correct pair, Al for another

correct pair with no extra solutions
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(b) (sec2 3y— 1)— 2sec3y—2=0 M1 use of the correct identity
2
sec”3y—2sec3y—-3=0 M1 attempt to obtain a 3 term quadratic
(sec3y+1)(sec3y—-3)=0 equation in sec 3y and attempt to solve
) 1 M1 dealing with sec and 3y correctly
leading to cos3y=-1, cos3y =§
3y =180°,540° 3y =70.5°289.5° 430.5° Al1,A1 | Al for a correct pair, Al for a second
y=60°,180°,23.5°,96.5°,143.5° Al correct pair, Al for correct 5™ solution
and no other within the range
Alternative 1:
sec’3y—2sec3y—3=0 M1 | use of the correct identity
leading to 3cos*3y +2cos3y -1 M1 attempt to obtain a quadratic equation
in cos 3y and attempt to solve
(Bcosy—1)(cosy+1)=0 M1 | dealing with 3y correctly
A marks as above
Alternative 2:
.2
s1n_2y 2 2=0 M1 | use of the correct identity,
cos“y cosy sin
> 2 tan y = Y and sec y= , then
(l—cos x)—2cosx—2cos x=0 cos y cosy
as before
T T 4n .
(c) Z-2 =30 3| M1 | correct order of operations
2n Sm .
z= T’ ? or2.09or2.1,5.24 Al1,A1 | A1l for a correct solution

A1 for a second correct solution and
no other within the range
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Abbreviations
awrt answers which round to
cao correct answer only
dep dependent
FT follow through after error
isw ignore subsequent working
oe or equivalent
rot rounded or truncated
SC Special Case
soi seen or implied
WWW without wrong working

k* —4(2k+5) (<0)
k* —8k-20 (<0)

(k-10)(k+2) (<0)
critical values of 10 and —2
-2<k<10

Alternative 1:

d—y:2(2k+5)x+k
dx

2
When & Loy K, Bk+20-k
dx 2(2k+5) 4(2k+5)

When y =0, obtain critical values of 10 and —2
-2<k<10

Alternative 2:

kYK
y:(zk”)[(“z(zmsﬂ _4(2k+5)}1

2

ke
4(2k +5)

critical values of 10 and —2
-2<k<10

Looking at 1— =0 leads to

Ml

Ml
Al
Al

Ml

M1

Al
Al

M1

Ml

Al
Al

use of b* —4ac , (not as part of
quadratic formula unless isolated at
a later stage) with correct values for
a,band c

Do not need to see < at this point
attempt to obtain critical values
correct critical values

correct range

attempt to differentiate, equate to
zero and substitute x value back in
to obtain a y value

consider y =0 in order to obtain
critical values

correct critical values

correct range

attempt to complete the square and

k2
42k +5)
attempt to solve above = to 0, to
obtain critical values

correct critical values
correct range

1

consider '1 —
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tand » sind | cos® " g
ané +co ;
= 00591 sing M1 for tan @ = st ,cotd = C?S and
cosecd S cosf sin
sind
cosecd = —— ; allow when used
sin® @ + cos” @ sin
= M Ml dealing correctly with fractions in
. the numerator; allow when seen
siné
= ! M1 use of the appropriate identity;
cosd allow when seen
=secd Al must be convinced it is from
completely correct work ( beware
missing brackets)
Alternative:
tan® 6 +1
tanf+cotd __ tang M1 | for eithertand = or
cosect cosecd cotd
cotd = and
tan
cosec =——; allow when used
sec” 6 st
= M1 dealing correctly with fractions in
tan 6 numerator; allow when seen
sin &
2
_sec 0 M1 use of the appropriate identity;
secd allow when seen
—sec Al must be convinced it is from
completely correct work
-1 1 3 _2 1 g .
A== B1 — multiplied by a matrix
2(-5 4
BI for matrix
x) 1(3 -2Y\8 ) .
=— 5 49 M1 attempt to use the inverse matrix,
y) 2\~ must be pre-multiplication
x) 1( 6
v) 2\-4
x=3,y=-2 Al, Al
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4 () Area =
1 5 1 5 . B1,B1 | BI1 for sector area, allow
2X122 1T | 2 x127sin(27 -1.7 - 2.4) unsimplified
B1 for correct angle BOC, allow
unsimplified
Mi correct attempt at area of triangle,
allow unsimplified using their
angle BOC
(Their angle BOC must not be 1.7
or 2.4)
=awrt 181 Al
(ii) BC* =127 +12° —(2><12><12cos2.1832) Ml correct attempt at BC, may be seen
(27 —41 in (i), allow if used in (ii). Allow
or BC=2x12x sm(—j use of their angle BOC.
BC =21.296 Al
Perimeter = (12 x1 .7)+ 12+12+21.296 Bl for arc length, allow unsimplified
Ml for a correct ‘plan’
(an arc + 2 radii and BC)
=65.7 Al
5 (a) () |20160 B1
(i) | 3x°P,x2 B1,B1 | B1 for °P, (must be seen in a
=2160 product)
B1 for all correct, with no further
working
(iii) | 5x2x °P, B1,B1 | Bl for°P, (must be seen in a
=3600 Bl product)
B1 for 5 (must be in a product)
B1 for all correct, with no further
. working
Alternative 1:
C,x5!x2 B2 | for °C, x5!
= 3600 Bl | for °C, x5! x2
Alternative 2:
("P,—%P,)x2 B2 | for ("A-°P))
= 3600 Bl for (7}’5 ~°P, )x 2
Alternative 3:
2!(61’4 + (61’1 X P, )+ (6P2 x*P, )+ (61’3 X, )+6P4) B2 4 terms correct or omission of 2! in
=3600 each term
Bl all correct
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M) @) | “C,x°c, or "C<PC, B1,B1 | BI foreither "*C, or "*C, as part
(or numerical or factorial equivalent) of a product
=210210 B1 for correct answer, with no
further working
i | *c,x°c, B1,B1 | BI for either *C, or °C, as part of a
=1050 product

B1 for correct answer with no
further working

@) 10In4 or 13.9 or better B1

20¢ . .
(ii) [% :Jz— -4 Ml attempt to differentiate and equate
dr r+4 to zero
Bl > or equivalent seen
" +4
When % =0, Zzl =4 DM]1 | attempt to solve theirE =0, must
dr tr+4 dr
be a 2 or 3 term quadratic equation
leading to 2 —5t+4=0 with real roots
t=1,t=4 Al for both
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20¢
iii If (v= -
(i) V=) =
2
( a= 20(t + 4) —20¢ (2t ) Ml attempt to differentiate their %
(t2 + 4)2
Al | 202 +4)
Al | 20¢(2)
2 2 2
20(4—t2) or 80 —207% or 4—1> or equivalent Al 20 <4_t )or 80 —20s7 or 41
expression involving — ¢*
o B1 t =2, dependent on obtaining first
When acceleration is 0, # = 2 only and second A marks
Alternative 1 for first 3 marks: dx
207 — 42 —16 Ml attempt to differentiate their —
If(y=) 20416 d
" +4
(1 +4) (20-81) (201 -4 ~16) (21) Al | for (1 +4)(20-8)
= (P +4) Al | for (20— 4% —16)(21)
Alternative 2 for M1 mark:
-1
If (v=) 20¢(£° +4) —4 "
) o ) 4 M1 attempt to differentiate their —
(a =)20t(—2t(t +4) )+2o(z +4) d
Alternative 3 for the first 3 marks
1f (v=) (200 —4r> ~16) (> + 4] "
) 5 5 ) L M1 attempt to differentiate their —
(a=)(20¢ - a1 —16)[— 212 + 4) )+(20—8t)(t +4) dr
N (st 1] Al | for 20200 — 4 —15)
merator =—2¢( 207 — 41" — + =3t) (17 +
! ( )+ (20-8) (1 +4) Al | for (20-8¢)(:* +4)
@) DA=3a-b B1 mark final answer, allow
unsimplified
(ii) DB=Ta-b B1 mark final answer, allow
unsimplified
(iii) AX =4 (4a + b) B1 mark final answer, allow
unsimplified
(iv) DX =3a-b+4(4a+b) M1 | their (i) + their (iii) or equivalent
valid method or 3a — b + their (iii)
Al Allow unsimplified

© Cambridge International Examinations 2015




Page 7 Mark Scheme Syllabus | Paper
Cambridge IGCSE — May/June 2015 0606 12
\%) 3a-b+ A1 (4a + b) = ,u(7a - b) Ml equating their (iv) and u x their (ii)
Equate like vectors: 3+441=7u DM1 | for an attempt to equate like vectors
“1+A=-u and attempt to solve 2 linear
equations for 4 and u
leads to Azi, yzl AlL,Al | Al for each
11 11
1
(@) 5 ——e (+c) B1, B1 | B1 for each term, allow
2 unsimplified
s 2k 1 -2k -2k 1 2k L . . .
(ii) Se ——e — | 5e " ——e Ml use of limits provided integration
z 2 has taken place. Signs must be
correct if brackets are not included.
Al allow any correct form
(i) (5e2k e“J (562" |l “j =-60
2 B1 correct expression from (ii) either
or simplified or unsimplified equated
oo e g to— 60, must be first line seen.
2 2
or equivalent
leading to 11e** —11e™ +120=0 DBI1 | must be convinced as AG
(iv) 11y* +120y —11=0 M1 attempt to obtain a quadratic
(1y-1)(y+11)=0 equation in y or €** and solve to
leading to get y or e (‘only need positive
L | 1 solution)
k=—In—, In—, - In11 ,——Inl1 DMI1 | attempt to deal with e to get k =.
2 1 Jii 2 Al any of given answers only.
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9 Y =4—6sin2x MI1,A1 | M1 for attempt to differentiate
dx Al for all correct
When x:%, y=un Bl for y
dy . 1 o . ,
o =-2 so gradient of normal = B DMI | for substitution of x =—into their
dy
o and use of 'mym, =-1',
dependent on first M1
Normal equation y —m = l(x - Ej DM1 | correct attempt to obtain the
2 4 equation of the normal, dependent
on previous DM mark
Whenx=0, y= 7_n Al must be terms of
8
When y=0,x= _Im Al must be terms of ©
4
2
Area= —x In X LY 4 Bift | Follow through on their x and y
4 8 64 intercepts; must be exact values
2 1 1
10 (a) cos’3x=—, cos3x= (i)—
2 J2 Mil complete correct method, dealing
3x=45°,135°,225° 315° with sec and 3, correctly
x =15°,45°,75°,105° A1,A1 | Al for each correct pair
(b) 3(00‘[2 y+ 1)+ Scoty—-5=0 Ml use of a correct identity to get an
Leading to equation in terms of one trig ratio
3cot” y+5coty—2=0 or only
2tan’ y—>Stany—-3=0 M1 for coty = to obtain either a
(3coty —1)(coty +2)=0 or o tant)-/ .

(tan y —3)(2tan y +1)=0 qua ?a ic 'equa ion in tan y or
solutions in terms of tan y;allow
where appropriate

1
tany=3, tanys= 5 M1 | for solution of a quadratic equation
in terms of either tany or coty
y=71.6°251.6° 153.4°,333.4° A1,A1 | Al for each correct ‘pair’
(©) sin(z + EJ _L Mil completely correct method of
3) 2 solution
n m 5t 13=n .
Z+—=—,—,— Al one correct solution in range
3 6 6 6
11 .
z= E, T Ml correct attempt to obtain a second
26 solution within the range
(allow1.57, 5.76) Al second correct solution (and no

other)
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Abbreviations

awrt answers which round to
cao correct answer only

dep dependent

FT follow through after error
isw ignore subsequent working
oe or equivalent

rot rounded or truncated

SC Special Case

soi seen or implied

www  without wrong working

1 () 180° or 7 radians or 3.14 radians ( or better) B1
(ii) 2 B1
(i) (a) ’ B1 y =sin2x all correct
(b) B1 for either
1] 1starting at their highest value and
: ending at their lowest value
‘ Or
a curve with highest value at y =3
and lowest value at y = -1
B1 completely correct graph
(iv) 3 B1
8+5v2 )4 -3+2 .
2 (i) tan @ = ( i \/_X \/_) M1 attempt to obtain tan& and
(4 +3 \/EXL‘ -3 \/5) rationalise.
32— 24\/5 + 20\5 -30 Must be convinced that no calculators
- 16 —-18 are being used
=1+2+2 cao Al
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(ii) sec’@=1+tan” 6
=1+ (_ 1+ 2\/5)2 M1 attempt to use sec’ @ =1+ tan” @, with
their answer to (i)
=1+1-472+8 DM1 | attempt to simplify, must be convinced
no calculators are being used.
=10-4v2 A1 | Need to expand (~1+2v2 as3
terms
Alternative solution:
AC? = (4432 ) +(8+5v2f
=148 +104+/2
26:148+104\/§ M
(4 +3v2 )2
_ 14841042 34-242 DM
(4+3¢§)Z 34-242
—10-42 Al
) 64 +192x” +240x" +160x° B3,2,1,0 | —1 each error
6 9 :
(ii) (64 +192x2 +240x* )(1 i —4] B1 expansion of (1 — izj
x° x X
Terms needed 64 —(192x6)+(240%9) M1 attempt to obtain 2 or 3 terms using
their (i)
=1072 Al
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, (4-4k -8 ,
(a) X= ok 1k B2,1,0 | —1 each incorrect element
b Use of AA™' =1 M1 use of AA™ =1 and an attempt to
p
5 1 obtain at least one equation.
a ly ¢ 6l (1 0
b 5) 2 1|10 1
3 3
Any 2 equations will givea=2,b=4 Al,Al
Alternative method 1:
5 1
L (s 1|5 T o
=l 5 M1 correct attempt to obtain A~ and
Sa=b\b a =Y, comparison of at least one term.
Compare any 2 terms to givea=2,b =4 Al,A1
Alternative method 2:
1(5 -1) (21 \ ,
Inverse of — = M1 reasoning and attempt at inverse
6\-4 2 4 5 ALAL
3x—1=x3x—1)+x>—4 or
y+1 y+1 2
=l —|y+|—| -4
g ( 3 jy ( 3 j
4x* —4x-3=0 or 4y° -4y-35=0 M1 equate and attempt to obtain an
(2x-3)2x+1)=0 or 2y-7)2y+5)=0 equation in 1 variable
DM1 | forming a 3 term quadratic equation
3 1 and attempt to solve
leading to x= E,x =%y and Al ¥ values
7 5
y—an—_E Al y values
S 11
Midpoint ) B1 for midpoint, allow anywhere
. . 1
Perpendicular gradient = 3 M1 correct attempt to obtain the gradient
| | ) of the perpendicular, using AB
Perp bisector: y 57 _E(x _Ej M1 straight line equation through the
midpoint; must be convinced it is a
erpendicular gradient.
perp g
By+x-2=0) Al | allow unsimplified

© Cambridge International Examinations 2015




Page 5

Mark Scheme

Syllabus | Paper

Cambridge IGCSE — May/June 2015

0606 13

@) f 1 :£—£+2—2:0 M1 correct use of either f 1 or f(1)
2) 8 4 2 2
leading to a+4b =46 paired correctly
f()=a-15+b-2=5

leading to a+5b=22 Al both equations correct (allow
unsimplified)

giving b =8 (AG), a=14 M1,A1 | M1 for solution of equations
Al for both g and . AG for b.

(i) (Zx — 1)(7x2 —4x+ 2) M1,A1 | M1 for valid attempt to obtain g(x), by
either observation or by algebraic long
division.

(iii) 7x* —4x+2 =0 has no real solutions as M1 use of b*> —4ac
b* < 4ac
16 <56 Al correct conclusion; must be from a
correct g(x) or 2g(x) www
8x ) M1 differentiation of a quotient (or
. d (x— l)m y ln(4x + 3) product)
@ d (x—1)? B1 | correct differentiation of 1n(4x2 + 3)
Al all else correct
Whenx=0, y=-1In3 oe B1 for y value
dy , .1 . . .
— =-In3 so gradient of normal is — M1 valid attempt to obtain gradient of the
dx . In3 normal
(allow numerical equivalent)
normal equation y+In3 = Lx M1 attempt at normal equation must be
In3 using a perpendicular
or y=0910x-1.10, or —&x—E cao Al
e I 1o
(Allow y=091x-1.1)
(ii) whenx =0, y=—In3 M1 valid attempt at area
when y =0, x=(In3)’
Area = £0.66 or £0.67 or awrt these
or %(lni‘l)3 Al
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®

(i)

(iii)

@iv)

Range for f: y =3
Range forg: y29

X==24+,y-5
g_l(x)=—2+\/x—5

Domain of g ': x 29

Alternative method:
Y +4y+9-x=0

y:—4+1/16—4(9—x)

2

Need g(3ez")

(3e> +2f +5=41

or 9¢* +12e* -32=0
(3e2 —4)3e?* +8)=0

. 1, 4
leading to 3e** +2 =46 so nglng

1. 4
or e” =— so x=—ln§

3
Alternative method:
Using f(x)=g ' (41), g7'(41) =4
1. 4

leading to 3e** =4,s0 x=—In—
23

gr(x) — 662x
g'(In4) =96

B1
B1

M1

Al
B1

M1

Al

M1
DM1

M1

Al

M1
DM1

M1
Al

B1
B1

attempt to obtain the inverse function

Must be correct form
for domain

attempt to use quadratic formula and
find inverse

must have + not +

correct order

correct attempt to solve the equation

dealing with the exponential correctly
in order to reach a solution for x

Allow equivalent logarithmic forms

correct use of g~
dealing with g~'(41) to obtain an

equation in terms of e**

dealing with the exponential correctly
in order to reach a solution for x
Allow equivalent logarithmic forms

B1 for each
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9 (i) % =3x" —10x+3 M1 for differentiation
dy
When x =0, for curve —=3,
dx
gradient of line also 3 so line is a tangent. Al comparing both gradients
Alternate method:
3x+10=x" —5x* +3x+10 M1 attempt to deal with simultaneous
equations
leading to x> =0, so tangent at x =0 Al obtaining x =0
d . . .
(ii) When ) , Bx-1D(x-3)=0 M1 equating gradient to zero and valid
dxl attempt to solve
xz;, x=3 Al,A1 | Al for each
(iii) 1 3, \ .
Area = 5(10 +19)3 - L X" =5x"+3x+10dx B1 area of the trapezium
3
4 3 2
= LY/ 4 {x_ e’ 4 + 3 + 10x} M1 attempt to obtain the area enclosed by
2 403 2 0 the curve and the coordinate axes, by
87 (81 27 integration
By A (? —45+ 5 + 30) Al integration all correct
DM1 | correct application of limits
(must be using their 3 from (ii) and 0)
=247 or24.8 Al
Alternative method:
3
Area = L(Sx +10)— (x3 —5x +3x+ IO)dx B1 correct use of ‘Y=’
s M1 attempt to integrate
= L—x3 +5x7dx Al integration all correct
3
_|_ x_4 N ﬁ _ 9 DM1 | correct application of limits
4 3] 4 Al
10 (a) . 1
sin” x=—
4
sinx = (i)l M1 using cosecx =—— and obtaining
2 sin x
sinx=...
x=30°,150°,210°,330° A1,A1 | Al for one correct pair, Al for another

correct pair with no extra solutions
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(b) (sec2 3y— 1)— 2sec3y—2=0 M1 use of the correct identity
2
sec”3y—2sec3y—-3=0 M1 attempt to obtain a 3 term quadratic
(sec3y+1)(sec3y—-3)=0 equation in sec 3y and attempt to solve
) 1 M1 dealing with sec and 3y correctly
leading to cos3y=-1, cos3y =§
3y =180°,540° 3y =70.5°289.5° 430.5° Al1,A1 | Al for a correct pair, Al for a second
y=60°,180°,23.5°,96.5°,143.5° Al correct pair, Al for correct 5™ solution
and no other within the range
Alternative 1:
sec’3y—2sec3y—3=0 M1 | use of the correct identity
leading to 3cos*3y +2cos3y -1 M1 attempt to obtain a quadratic equation
in cos 3y and attempt to solve
(Bcosy—1)(cosy+1)=0 M1 | dealing with 3y correctly
A marks as above
Alternative 2:
.2
s1n_2y 2 2=0 M1 | use of the correct identity,
cos“y cosy sin
> 2 tan y = Y and sec y= , then
(l—cos x)—2cosx—2cos x=0 cos y cosy
as before
T T 4n .
(c) Z-2 =30 3| M1 | correct order of operations
2n Sm .
z= T’ ? or2.09or2.1,5.24 Al1,A1 | A1l for a correct solution

A1 for a second correct solution and
no other within the range
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® IGCSE is the registered trademark of Cambridge International Examinations.
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@) Members who play football or cricket , or both B1
(ii) Members who do not play tennis B1
(iii) There are no members who play both football B1
and tennis
(iv) There are 10 members who play both cricket B1
and tennis.
kx—3=2x>-3x+k M1 for attempt to obtain a 3 term
2 x(k + 3) N (k N 3) —0 quadratic equation in terms of x
Using b* —4ac,
(k+3) —(4x2x(k+3)) (<0) DM1 | for use of b*> —4ac
(k+3)k-5) (<0) DM1 | for attempt to solve quadratic
equation, dependent on both
previous M marks
Critical values k =-3,5 Al for both critical values
so —3<k<5 Al for correct range
@) B1 for shape, must touch the x-axis in
the correct quadrant
B1 for y intercept
: B1 for x intercept
1
(ii) 4-5x=19 or (4 — 5x)2 =81 M1 for attempt to obtain 2 solutions,
must be a complete method
. 13
leading to x=-1, x= N Al, Al | Al for each
@) 729 +2916x + 4860x° B1,B1 | B1 for each correct term
B1
(ii) 2 x their 4860 — their 2916 = 6804 M1 for attempt at 2 terms, must be as
Al shown
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5 () gradient = 4 B1 for gradient, seen or implied
Using either (2, 1) or (3, 5), c=-7 M1 for attempt at straight line equation
e’ =4x+c to obtain a value for ¢
50 y = 1n(4x - 7) M1,A1 | for correct method to deal with e”
Alternative method:
y—-1 x-2 . : : :
—1 = 5 or equivalent M1 for attempt at straight line equation
5-1 3- using both points
Al allow correct unsimplified
_ for correct method to deal with e”
e’ =4x-17 M1
s0 y=In(4x—7) Al
(i) x> 1 Bift ft on their 4x -7
(iii) In6=1In(4x—7)
1
SO x = ?3 Bift ft on their 4x—17
2 —
6 (i) Y = x(2 & 2)2) oo 4 M1 for attempt to differentiate a
dx ¥ quotient (or product)
q A2,1,0 | -1 each error
or L=y (Zsec 2x) + (—x’2 )tan2x
dx
o V4 8 _
(ii) When x = 3’ y=— (2 546) B1 for y-coordinate (allow 2.55)
T
w
When x=£, d_y: 2 5
8 dx 7z°
64
32 64
=—-— (3.701)
Equation of the normal:
8 7* V4
y——= BETEY x—— M1 for an attempt at the normal, must
4 3 (7[ - ) 8 be working with a perpendicular
gradient
y=-0.27x+2.65 (allow 2.66) Al allow in unsimplified form in terms

of & or simplified decimal form
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7 @M p 1 :£+2—§—4=0 M1 forcorrectuseofle
2)8 4 2 2
Simplifies to a+2b =44
p(=2):~8a+4b+6-4=-10 M1 for correct use of x =-2
Simplifies to 2a—b=3 oe DM1 | for solution of equations
Leadsto a=10, b=17 Al for both, be careful as AG for a,
allow verification
(ii) p(x) =10x’ +17x* -3x—4 B2,1,0 | —1 each error
=(2x-1)(5x" +11x+4)
(iii) X ! B1
iii =—
2
—11+
_ 11441 B1, B1
10
8 (@ () |Range 0s=y=<I B1
T
(ii) | Any suitable domain to give a one-one function B1 eg 0=s=x=< 1
(b) (i) | y=2+4Inx oe M1 for a complete method to find the
y-2 inverse
Inx=——oe¢
4
g (x) —e T Al must be in the correct form
Domain x el B1
Range y>0 B1
(ii) g(x2 + 4)= 10 M1 for correct order
2+ 4ln(x2 + 4)= 10 DM1 | for attempt to solve
leading to x =1.84 only Al for one solution only
Alternative method:
h(x)=x>+4=g"(10) M1 for correct order
g '(10)=¢?, 50 x* +4=¢? DM1 | for attempt to solve
leading to x =1.84 only Al for one solution only
(iii) | —=2x B1 for given equation, allow in this
x form
x*=2 M1 for attempt to solve, must be using
derivatives
x=+2 Al for one solution only, allow 1.41 or

better.
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2
9 (i) Area of triangular face = %xz g = _\/§4x B1 for area of triangular face
A3 .
Volume of prism = M1 for attempt at volume their area x y
2
*/54’( x y=2004/3
so x?y =800 Al for correct relationship between x
3 and y
A=2x \/;x +2xy M1 for a correct attempt to obtain
surface area using their area of
' 32 1600 triangular face
leading to A= \/;x + Al for eliminating y correctly to obtain
* given answer
d4 1600
(ii) . =3x- > M1 for attempt to differentiate
X
When — =0, x° = 2600 M1 | for equating M o 0and attempt
NE) dx
to solve
x=9.74 Al for correct x
so A =246 Al for correct A
d*4 3200 ..
—— =43+ which is positive for
dx V3 x° P M1 for attempt at second derivative and
x=9.74 conclusion, or alternate methods
so the value is a minimum Alft ft for a correct conclusion from
completely correct work, follow
through on their positive x value.
1+245 6-3+5
10 () tan@ = ://: X ? M1 for attempt at cot& together with
6+3J5 6-345 rationalisation
_6- 35 +124/5-30 Must be convinced that a calculator
B 36—45 is not being used.
8
= g - \/g Al, Al | Al for each term
(ii) tan” 0 +1=sec’ @ M1 for attempt to use the correct
64 1645 R identity or correct use of
5 T3 +5+1=cosec’d Pythagoras’ theorem together with
their answer to (i)
Must be convinced that a calculator
is not being used.
so cosec’d = 18 —ﬁ Al, A1 | Al for each term

3
Alternate solutions are acceptable
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12

11 (a) ()

(i)

(b)

1
LHS = — > Ml
cosy  siny
siny cosy
1
_ zsmy. i M1
cos” y+sin” y
sin ycos y
= .1 X §in ycos y
sin y
=CoSy Al
cos3z=0.5 M1
3,2 % % %
333
5 7
sz, _”, 7 Al, Al
9 9 9
2sin x+8(1—sin® x)=5 M1
8sin® x —2sinx—-3=0
(4sinx—3)2sinx+1)=0 M1
sinx =—, sir1x=—l
4 2
x=48.6° 131.4°  210°, 330° Al, Al

for dealing with cosec, cot and tan
in terms of sin and cos

for use of sin” y +cos” y =1

for correct simplification to get the
required result.

for use of (i) and correct attempt to
deal with multiple angle

Al for each ‘pair’ of solutions

for use of correct identity

for attempt to solve quadratic
equation

A1 for each pair of solutions
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dy =2x— 16 M1 for attempt to differentiate
dx x’ Al all correct
d
When Y_ 0, DM1 | for equating d—yto zero and an
dx dx
attempt to solve for x.
x=2,y=12 Al A1l for both, but no extra solutions
(@)
B1 for correct shape
2 2
B1 for max value of 2, starting at (0, 2)
and finishing at (180°, 2)
: B1 for min value of 4
4
(b) (i) |4 B1 must be positive
(i) | 60° or % or 1.05 rad Bl
(1) b 1 1
y=4x+3)2(+c) M1, A1 | M1 for (x+3)z, Al for 4(x+3)z
1
10=4{92 |+c M1 for a correct attempt to find ¢, but
must be from an attempt to
c=-2 integrate
i
y=4(x+3)> -2 Al | Allow Al forc=-2
1
(ii) 6=4(x+3)2 -2
x=1 Al ft ft for substitution into their

equation to obtain x; must have the
first M1
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@) 592 =7y+2=0 B1,B1 | B1 for 5, B1 for -7
(ii) (5 y— 2)(y - 1) =0 M1 for solution of quadratic equation
2 04 from (i) ,
= 5 xX= ns M1 for use of logarithms to solve
equation of the type 5" =k
x=-0.569 Al must be evaluated to 3sf or better
y=1x=0 B1
® L =3x7 - 1 M1 for attempt to differentiate
dx X
Whenx=1,y=1and%=2 B1 fory=1
Tangent: y —1= 2(3‘ - 1) DM1 | for attempt to find equation of
tangent
(y=2x-1) Al allow equation unsimplified
(ii) Mid-point (5, 9) B1 for midpoint from given
coordinates
9=2(5)-1 B1 | for checking the mid-point lies on
tangent
Alternative Method:
Tangent equation y =2x—1
Equation of line joining (-2, 16) and (12, 2)
y=-x+14
Solve simultaneously x =5, y =9 B1 for a complete method to find the
coordinates of the point of
. ' intersection
Mid-point (5, 9) B1 for midpoint from given
coordinates
@ (2+ px)° =64 +192 px +240p>x” ... B1 | for 240p” or 240p’x” or
5c, x2* ><(px)2 or °C, x2% x p*
or °C, x2% x p*x?
240p° =60 M1 for equating their term in x* to 60
1 and attempt to solve
== Al
P 2
(i) (3—x)(64 +192px + 240p7x°...) B1ft | ftfor 192p, 96 or 192 x their p
Coefficient of x* is 180—-192p M1 | for 180 —192p
=84 Al
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@ 1 (b -2b 1 b —2b
Al=—0n B1 for—, B1 for
Sab\a 3a B1, Bl Sab a 3a
(ii) X=BA™ M1 for post-multiplication by inverse
matrix
12 .
(-a b sa  5a DM1 | for cprr'ect gttempt at matrix
= multiplication, needs at least one
2a 2b 1 3 . 1
- - term correct for their BA™ (allow
5o 5b unsimplified)
0 1 Al for each correct pair of elements,
=14 2 Al must be simplified
55
(@) — (12 1
4B = 1617 atP, x=-2+ 2(12) B1 for convincing argument for x = 1
soatP,x=1
_34] (16),y=17
Y= +Z V= B1 fory=17
(ii) . _16 .3 _ ,
Gradient of AB =—, so perp gradient = — = Ml for finding gradient of
12 4 perpendicular
Perp line: y—T= _E(x — 1) M1 for equation of perpendicular
4 through their P
3x+4y=31) Al | Allow unsimplified
(iii) ol o 31 B1 ft | ft on their perpendicular line, may
4 be implied
M1 for any valid method of finding the
area of the correct triangle, allow
use of their Q; must be in the form
0,q9).
Area AQB=12.5 ar | (09)
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(i)

log y =loga+ xlogh

x 2 2.5 3 3.5 4

lgy | 1.27 | 1.47 | 1.67 | 1.87 | 2.07

2 2.5 3 3.5 4
Iny | 2.93 | 3.39 | 3.84 | 4.31 | 4.76

logy -

Gradient = log b
lgh=0.40r Inb=0.92

b=2.5(allow 2.4 to 2.6)

Intercept = log a
lga=0.47o0r Ina=1.10

a =3 (allow 2.8 to 3.2)

Alternative method:

Simultaneous equations may be used provided
points that are on the plotted straight line are
used.

a =3 (allow 2.8 to 3.2)
b=2.5 (allow 2.4 t0 2.6)

B1

M1

A2,1,0

DM1

Al

DM1

Al

DM1

DM1

Al
Al

for the statement, may be seen or
implied in later work,

for attempt to draw graph of x
against log y

—1 each error in points plotted

for attempt to find gradient and
equate it to log b, dependent on M1

in (i)

for attempt to equate y-intercept to
log a or use their equation with
their gradient and a point on the
line, dependent on M1 in (i)

for a pair of equations using points
on the line, dependent on M1 in (i)
for solution of these equations,
dependent on M1 in (i)

A1l for each
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10 (a) (i) | 360 B1
(i) | 60 B1
(iii) | 36 B1
(b) () SC,x PC B1, B1 | B1 for each, allow unevaluated
with no extra terms
56x792 =44352 B1 Final answer must be evaluated and
from multiplication
(ii) | 4 places are accounted for M1 for realising that 4 places are
Gender no longer ‘important’ accounted or that gender is no
longer important
Need '°C, =8008 Al | for 8008
Alternative Method
10 6 10 6 10
(6C6 « Co) +( Cy C1)~-~( Cy ¥ CG) M1 for at legst 5 of the 7 cases, allow
unsimplified
1+60+675+2400+3150+1512 +210 =8008 Al
11
(@) 2cos3x — 095 3% =0 M1 for use of cot3x= C9S 3x , may be
sin 3x sin3x
implied
cos3x[2— .1 ij P
sin3x
Leading to cos3x =0, 3x=90", 270° DM1 | for attempt to solve cos3x =0
correctly from correct factorisation
to obtain x
x=30",90° Al A1 for both, no excess solutions in
the range
. 1 . o
and sin3x = 5 3x=30", 150 DM1 for attempt to solve sin3x = %
correctly to obtain x
x=10",50° Al A1 for both, condone excess
solutions
(b)
V4
cos( y+ —] =—— . . T
2 M1 for dealing with sec | y +—
2
L _2z Am I
Y 2 33 correctly
DM1 | for correct order of operations,
z 5z must not mix degrees and radians
SO y = g,? (0.524, 2.62) Al, Al
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12 (i) AQ=2b-a B1
(ii) BP=yua—b B1
— 1 2 1
(iii) 0R=a+§(/1b—a) or lb—g(ib—a) M1 for a + 3 their (i)
2 1
= Ea + glb Al Allow unsimplified
. — 7 7 e
(iv) OR=b+—(ua-b) or ua——(ua—-b) M1 for b+§ their (ii)
1 b 7
) +§,u a Al Allow unsimplified
v) 2Za+liw-tp+7sa B .
327307 3 H M1 for equating (iii) and (iv) and then
) 7 16 equating like vectors
—=—u, u=— Allow 0.762 Al
3 8 21
%z:%,z:- Allow 0.375 Al
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dy =2x— 16 M1 for attempt to differentiate
dx x’ Al all correct
d
When Y_ 0, DM1 | for equating d—yto zero and an
dx dx
attempt to solve for x.
x=2,y=12 Al A1l for both, but no extra solutions
(@)
B1 for correct shape
2 2
B1 for max value of 2, starting at (0, 2)
and finishing at (180°, 2)
: B1 for min value of 4
4
(b) (i) |4 B1 must be positive
(i) | 60° or % or 1.05 rad Bl
(1) b 1 1
y=4x+3)2(+c) M1, A1 | M1 for (x+3)z, Al for 4(x+3)z
1
10=4{92 |+c M1 for a correct attempt to find ¢, but
must be from an attempt to
c=-2 integrate
i
y=4(x+3)> -2 Al | Allow Al forc=-2
1
(ii) 6=4(x+3)2 -2
x=1 Al ft ft for substitution into their

equation to obtain x; must have the
first M1
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@) 592 =7y+2=0 B1,B1 | B1 for 5, B1 for -7
(ii) (5 y— 2)(y - 1) =0 M1 for solution of quadratic equation
2 04 from (i) ,
= 5 xX= ns M1 for use of logarithms to solve
equation of the type 5" =k
x=-0.569 Al must be evaluated to 3sf or better
y=1x=0 B1
® L =3x7 - 1 M1 for attempt to differentiate
dx X
Whenx=1,y=1and%=2 B1 fory=1
Tangent: y —1= 2(3‘ - 1) DM1 | for attempt to find equation of
tangent
(y=2x-1) Al allow equation unsimplified
(ii) Mid-point (5, 9) B1 for midpoint from given
coordinates
9=2(5)-1 B1 | for checking the mid-point lies on
tangent
Alternative Method:
Tangent equation y =2x—1
Equation of line joining (-2, 16) and (12, 2)
y=-x+14
Solve simultaneously x =5, y =9 B1 for a complete method to find the
coordinates of the point of
. ' intersection
Mid-point (5, 9) B1 for midpoint from given
coordinates
@ (2+ px)° =64 +192 px +240p>x” ... B1 | for 240p” or 240p’x” or
5c, x2* ><(px)2 or °C, x2% x p*
or °C, x2% x p*x?
240p° =60 M1 for equating their term in x* to 60
1 and attempt to solve
== Al
P 2
(i) (3—x)(64 +192px + 240p7x°...) B1ft | ftfor 192p, 96 or 192 x their p
Coefficient of x* is 180—-192p M1 | for 180 —192p
=84 Al
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@ 1 (b -2b 1 b —2b
Al=—0n B1 for—, B1 for
Sab\a 3a B1, Bl Sab a 3a
(ii) X=BA™ M1 for post-multiplication by inverse
matrix
12 .
(-a b sa  5a DM1 | for cprr'ect gttempt at matrix
= multiplication, needs at least one
2a 2b 1 3 . 1
- - term correct for their BA™ (allow
5o 5b unsimplified)
0 1 Al for each correct pair of elements,
=14 2 Al must be simplified
55
(@) — (12 1
4B = 1617 atP, x=-2+ 2(12) B1 for convincing argument for x = 1
soatP,x=1
_34] (16),y=17
Y= +Z V= B1 fory=17
(ii) . _16 .3 _ ,
Gradient of AB =—, so perp gradient = — = Ml for finding gradient of
12 4 perpendicular
Perp line: y—T= _E(x — 1) M1 for equation of perpendicular
4 through their P
3x+4y=31) Al | Allow unsimplified
(iii) ol o 31 B1 ft | ft on their perpendicular line, may
4 be implied
M1 for any valid method of finding the
area of the correct triangle, allow
use of their Q; must be in the form
0,q9).
Area AQB=12.5 ar | (09)

© Cambridge International Examinations 2014




Page 5

Mark Scheme

Syllabus | Paper

Cambridge IGCSE — October/November 2014

0606 12

(i)

log y =loga+ xlogh

x 2 2.5 3 3.5 4

lgy | 1.27 | 1.47 | 1.67 | 1.87 | 2.07

2 2.5 3 3.5 4
Iny | 2.93 | 3.39 | 3.84 | 4.31 | 4.76

logy -

Gradient = log b
lgh=0.40r Inb=0.92

b=2.5(allow 2.4 to 2.6)

Intercept = log a
lga=0.47o0r Ina=1.10

a =3 (allow 2.8 to 3.2)

Alternative method:

Simultaneous equations may be used provided
points that are on the plotted straight line are
used.

a =3 (allow 2.8 to 3.2)
b=2.5 (allow 2.4 t0 2.6)

B1

M1

A2,1,0

DM1

Al

DM1

Al

DM1

DM1

Al
Al

for the statement, may be seen or
implied in later work,

for attempt to draw graph of x
against log y

—1 each error in points plotted

for attempt to find gradient and
equate it to log b, dependent on M1

in (i)

for attempt to equate y-intercept to
log a or use their equation with
their gradient and a point on the
line, dependent on M1 in (i)

for a pair of equations using points
on the line, dependent on M1 in (i)
for solution of these equations,
dependent on M1 in (i)

A1l for each
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10 (a) (i) | 360 B1
(i) | 60 B1
(iii) | 36 B1
(b) () SC,x PC B1, B1 | B1 for each, allow unevaluated
with no extra terms
56x792 =44352 B1 Final answer must be evaluated and
from multiplication
(ii) | 4 places are accounted for M1 for realising that 4 places are
Gender no longer ‘important’ accounted or that gender is no
longer important
Need '°C, =8008 Al | for 8008
Alternative Method
10 6 10 6 10
(6C6 « Co) +( Cy C1)~-~( Cy ¥ CG) M1 for at legst 5 of the 7 cases, allow
unsimplified
1+60+675+2400+3150+1512 +210 =8008 Al
11
(@) 2cos3x — 095 3% =0 M1 for use of cot3x= C9S 3x , may be
sin 3x sin3x
implied
cos3x[2— .1 ij P
sin3x
Leading to cos3x =0, 3x=90", 270° DM1 | for attempt to solve cos3x =0
correctly from correct factorisation
to obtain x
x=30",90° Al A1 for both, no excess solutions in
the range
. 1 . o
and sin3x = 5 3x=30", 150 DM1 for attempt to solve sin3x = %
correctly to obtain x
x=10",50° Al A1 for both, condone excess
solutions
(b)
V4
cos( y+ —] =—— . . T
2 M1 for dealing with sec | y +—
2
L _2z Am I
Y 2 33 correctly
DM1 | for correct order of operations,
z 5z must not mix degrees and radians
SO y = g,? (0.524, 2.62) Al, Al
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12 (i) AQ=2b-a B1
(ii) BP=yua—b B1
— 1 2 1
(iii) 0R=a+§(/1b—a) or lb—g(ib—a) M1 for a + 3 their (i)
2 1
= Ea + glb Al Allow unsimplified
. — 7 7 e
(iv) OR=b+—(ua-b) or ua——(ua—-b) M1 for b+§ their (ii)
1 b 7
) +§,u a Al Allow unsimplified
v) 2Za+liw-tp+7sa B .
327307 3 H M1 for equating (iii) and (iv) and then
) 7 16 equating like vectors
—=—u, u=— Allow 0.762 Al
3 8 21
%z:%,z:- Allow 0.375 Al
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a=3 B1
b=2 B1
CcC = 4 Bl
x> =16 or y* —4y+3=0 M1 for correct elimination of one
variable and attempt to form a
quadratic equation in x or y.
x=14 Al
y=13 Al
Points (4, 1) and (4, 3)
Line AB = /8 + 27 M1 for use of Pythagoras theorem
=+/68 or 2\/ﬁ Al allow either form
@) n(4)=2 Bl
n(B)z 3 B1 BO for n(2), {2},{0}, D, {} etc.
n(C)=0 B1
(i) AUB={-1,-2,-3,3} Bl
(iii) AnB={2} Bl
(iv) ¢, ’the universal set’, R, ‘real numbers’, {x xell } B1
(a) tanx =—— M1 Correct statement or
tanx = —1.67
x=121.0°, 301.0° Al A1 for either correct solution
Alft | ft from their first solution
(b) sin(?, ¥+ 1) = 1 M1 for dealing correctly with cosec
4) 2 and attempt to solve subsequent
equation
1 1
3y+£:£,5_,13_”,17_” Al for Z,S—”,orﬁ,orﬁ
4 6 6 6 6 6 6 6 6
3y= z , Iz , 2z , 3z DM1 | for correct order of operations
1212 12 12
= Iz , 237 , 3z (0.611,2.01 and 2.71) Al, A1 | Al for one correct solution
36 36 36 A1 for both the other correct
solutions and no others in range.
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5 @ (] (12 21 05y (72
9 3 0f 5.70 . .
04 |= M1 for correct compatible matrices in
g8 5 1 0.45 6.45 the correct order. Allow 1 error in
11 2 0 6.30 each matrix.
Allow if done in cents
12 9 8 11
or (0.5 04 045)2 3 5 2 DM1 | for a correct method for multiplying
1 01 0 their matrices to obtain an
appropriate 4 by 1 or 1 by 4 matrix.
=(7.25 570 6.45 6.30) A2,1,0 | A2 all correct
or Al 3 correct elements.
(ii) | 25.70 B1 Allow 25.7
(b) Y=X'orY=X""I M1 for matrix algebra
1 4 . 1
1 -4 5 Ao Al or —
Y = 1y or | 22 22 22
22\5 2 S 2 L4
22 22 Al for k
5 2
Alternative method:
( 2 4J£a bJ = [1 OJ M1 for a complete method using
=5 1jc d 0 1 simultaneous equations
2a+4c=1,2b+4d =0
—S5a+c¢=0, -5h+d =1 1 5
Al a=— and c=—
22 2
2
or b=——and d=—
22
1 -4 .
Al for correct matrix

1
leading to = —
o = (

2\5

oc
ZJ
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6 ocC 12
@) c0s0.9=— or — =— M1 for correct use of cosine, sine rule,
oc sin0.9 sm(;z -1 ‘8) cosine rule or any other valid
oc=—2 _965.. method
c0s0.9
or OC = M =9.652... Al for manipulating correctly to
sin( ~1.8) 0C=9.652(35...)
Must have 4™ figure (or more) for
rounding
(ii) Perimeter = (0.9 X 12) +9.652+ (12 - 9.652) B1 for arc length
M1 for attempt to add the correct
lengths
=228 Al
(iii) Area = (lx 12% x O.9j - (l x9.652% sin(7z — 1.8)) B1 for area of sector, allow
2 2 unsimplified
B1 for area of isosceles triangle
%(9.65(2...))2 sin(z —1.8) or
1
5(12 x 6tan0.9) or
%(12 x9.65(2...)xsin0.9), allow
64.8 — 45.36 unsimplified.
= 19.41t019.5 B1 for answer in range 19.4 to 19.5
Alternative Method:
1 : .
—(12-9.652)%9.652xsin1.8 B1 for area of triangle ACB,
? unsimplified
5122 (0.9-5in0.9) B1 for area of segment, unsimplified
11.04 + 8.40
Area=19.4t0 19.5 B1 answer in range 19.4 to 19.5
1+2log, x = log,(18x—9) B1, B1 | B1 for dealing with <1°, B1 for
dealing with 2’
log 5+ log, x* = log,(18x—9) M1 for a correct use of addition or
subtraction of logarithms
5x* =18x-9 DM1 | for elimination of logarithms to
(5 X— 3)(x — 3) =0 form a 3 term quadratic and for
3 solution of quadratic
X= 3 3 Al for both x values
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. ’ 3x2 3 . .o
@) f (x) =] xx— |+ (lnx ) M1 for differentiation of a product
X B1 for differentiation of Inx’
=3+4+3Inx, = 3(1 +Inx) Al for simplification to gain given
answer
or f(x)=3xInx B1 for use of Inx’ =31Inx
( X% —J +3Inx, M1 for differentiation of a product
=3 1+ lnx) Al for simplification to gain given
answer
(ii) J.3(1 +Inx)dx = xInx® or 3xInx M1 for realising that differentiation is
the reverse of integration and using
| )
Il+lnxdx=§xlnx3 or xlnx Al
(iii) xlnx— j ldx or [1x1n xﬂ v I 1dx DM1 | for using answer to (ii) and
3 subtracting Ildx dependent on M
mark in (ii)
2
[xInx—x]; or {%xln X — x} DM1 | for correct application of limits
1
=2In2-2+1
=—1+1n4 Al from correct working
(a) 57 =625, so p=4 B1
‘C,57(~q)=-1500 M1 | their p substituted in ”C,5”"(~q)
4x125(-¢)=-1500 orin 7C,577(~ gx) unsimplified
q=3 Al
‘C,57 g7 =1 M1 their p and ¢ substituted in
PC,5" 2 (=q) or 7C,5" 7 (— gx)’
unsimplified
r=1350 Al
LY
(b) ¢, (2x)9 (4—3j M1 for identifying correct term
X
DM1 | for attempt to evaluate correct
expression
Term is 1760 Al must be evaluated
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10 (a)

(b)

5" 3" 4
7_T52 53 =1 or 7—;33 o =3" oe

x=6y—-4

x=3y+1

Leads to x=6,y=§

Using the cosine rule:

(1+243f =2 ++3) +22 —4(2+ 3 )cos 4
(13 +443)-(7+443)

—4
(0]

cosAd= _4(2_“/5)

cosAd= v ><2_\/5
22+43) 2-43

cosA=—1+£

M1

Al

Al
M1

Al

M1

DM1

DM1

Al

for obtaining one correct equation
in powers of 5, 3,25, 27 or 81

for x =6y —4 oe linear equation

for x=3y+1 oe linear equation

for attempt to solve linear
simultaneous equations which have
been obtained correctly

for both.

for correct substitution in cosine
rule, may use in form of cos 4 =...

for attempt to make cosA subject
and simplify

for rationalisation.
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11 ()

(i)

(iii)

(iv)

% = (x+5)2(x—1)+(x_1)2

%z(x—l)(3x+9)
When d—y=0
dx

x=1

x=-3
Alternative method:
y=x>+3x"-9x+5

d—y=3x2+6x—9
dx

When d_y =0
dx

Ix3 +3x% —9x + 5dx

4 2
=X 4y —%+5x (+0)

= l+1—2+5 - g—125—§—25
4 2 4 2

When x =-3,y =32

k>32

M1

Al

DM1

Al
Al

M1

Al

DM1

Al
Al

M1

A2,1,0

M1

Al

M1

Al

for differentiation of a product,
allow unsimplified
correct

for equating to zero and solution of
quadratic

for expansion of brackets and
differentiation of each term of a 4
term cubic

for equating to zero and solution of
3 term quadratic

from correct quadratic equation

from correct quadratic equation

for correct attempt to obtain and
integrate a 4 term cubic

A2 for 4 correct terms
or A1 for 3 correct terms

for correct substitution of limits 1
and —5 for their (ii)

for realising that the y-coordinate of
the maximum point is needed.
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LHs = 0 COS. 0 B1 B1 for use of tan 0 = sin 0
cos § 1+sin 60 cosd
. . 2
_Sm 0(1 +sin 9).+ cos” M1 M1 for attempt to obtain a single
cosf(1+sinf) fraction
_ 1+sind , 5
cos O(1+sin ) DM1 DM1 for use of sin“ € +cos” =1
_ leading to secd Al A1 for ‘finishing off®
cos 6
Alternative solution: _
Lug - Sin0  cosd(l-sin0) B1 B1 for use of tan 6 = 51
cos@ (1 +sin6)(1-sin ) cos 0
_smé | gfeil ying) M1 | M1 for multiplication by (1 —sin 6)
cos® cos” 6
_smH_FO—smG)
 cos O cos O pM1 | DM1 for use of sin” 0 +cos” 0 =1
— 1 leading to secd
oS cading to sece Al A1 for ‘“finishing off’
Alternative solution:
tan 6(1 + sin @) + cos 6
LHS = ( . ) M1 M1 for attempt to obtain a single
1+siné .
fraction
sin@  sin?
+cosf sin
_cosf cost B1 B1 for use of tan 0 =
1+sinf cos 6
_sinf + sin® 0 + cos? @
cosf(1+sin )
__ l+sing pM1 | DM1 for use of sin’ @+cos’ =1
cosO(1 +sin 0)
= leading to sec Al A1 for ‘finishing off®

cos @
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@) | a| 42 132 =5 M1 M1 for finding the modulus of either
aorb+c
b +¢[=4/(-3)> +4* =5
Al A1 for completion
(i) 4 (2} (-5
Ay =T
3 2 2
4\ +2p=-35and 31 +2p=14 M1 M1 for equating like vectors and
obtaining 2 linear equations
DM1 | DM1 for solution of simultaneous
equations
leading toA =—49, n=80.5 Al Al for both
(@) (@ (i) (iii)
- /\ B1 B1 for each
( B1
B1
b @O |2 B1
() | o B1
k(4x—3)=4x> +8x—8 M1 M1 for equating the line and the curve
) and attempt to obtain a quadratic
4x +x(8_4k)+3k_820 equation ink
b® —4ac = (8 - 4k)’ —16(3k —8) DM1 | DM1 for use of b* —4ac with k
=16k* 112k +192
b> —4ac<0, k> =7k +12<0 DM1 | DM1 for solution of a 3 term quadratic
equation, dependent on both previous M
marks
critical values k =3, 4 Al Al for both critical values
n3<k<4 Al A1 for the range
@) dy _, 0 BIBI | Blfore" , BI for 2xe"
dx
(i) lex2 MI1A1 | M1 for ke* Al for %exz
2
(iii) 164 (1Y 268 DM1 | DM1 for correct use of limits
2 2 Al Al for 26.8, allow exact value
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i) 10 19 M1 M1 for at least 3 correct elements of a
AB=|32 37 3 x 2 matrix
Al A1 for all correct
14 14
a1 -l Bl | Bl Bt
ii = — or—, or
(&) 7\-3 2 Bl 7 -3 2
(iii) 5 2 1)x) (-3 M1 M1 for obtaining in matrix form
35\y -22
x)_1 5~y =15 _1 3.5 M1 M1 for pre-multiplying by B!
y) 7\-3 2 \-11) 7\-175
x=0.5,y=-25 Al A1 for both
@) ) 1 B1 B1 for each correct term
y=2x" - (+0) B1
x+1
1 5 5 1 2
when x:E,yZE 80 EZE_EJFC M1 M1 for attempt to find +c, must have at
least 1 of the previous B marks
leading to ¢ =1 Al Allow Al for ¢ =1
[y =218 — ! + lj
x+1
A _ S . . o
(i) Whenx=1,y= 5 M1 M1 for using x =1 in their (i) to find y
dy 17 ; 4
A 4 so giRiieulp! Maggal = 17 B1 B1 for gradient of normal
ion of 1 5 4
Equation of normal y — 27 _ﬁ(x -1 DM1 | DMI1 for attempt at normal equation
(8x +34y-93= O) Al Al — allow unsimplified

( fractions must not contain decimals)
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@) log p =nlogV +logk B1 B1 for statement, but may be implied by
later work.
InV | 230 | 3.91 | 4.61 | 5.30
Inp | 455|214 |1.10 | 0.10
g/ 1 [170| 2 |2.30
lgp | 1.98 | 0.93 | 0.48 | 0.04
log P
M1 M1 for plotting a suitable graph
A2,1,0 | -1 for each error in points plotted
log V'
(ii) Use of gradient = n DM1 | DM1 for equating numerical gradient to
n=-1.5 (allow —1.4 to —1.6) Al n
(iii) Allow 13 to 16 DM1 | DM1 for use of their graph or
Al substitution into their equation.
(a) Distance travelled = area under graph M1 M1 for realising that area represents
_1 ( 60+ 20)x 12 = 480 distance travelled and attempt to find
2 Al area
(b) vA
B1 B1 for velocity of 2 ms™ for0 <t <6
B1 B1 for velocity of zero for their ‘6’ to
Py their 25°
— B1 B1 for velocity of 1 ms™ for 25 < t < 30
6 35 307
© @O =4 1—61 M1 M1 for attempt at differentiation
t+
DM1 | DM1 for equating velocity to zero and
When v=0, 7=3 Al attempt to solve
(i) g 16 M1 M1 for attempt at differentiation and
(t+1)* equating to 0.25 with attempt to solve
0.25(r +1)* =16
t=17 Al
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10 (a) 1 digit even numbers 2 B1
2 digit even numbers 4 x2=38 B1
3 digit even numbers 3 x3 x2=18 B1
Total =28 B1

() ) |3M5W =35 B1
4M 4W = 175 B1
SM3W = 210 B1
Total = 420 B1 B1 for addition to obtain final answer,
must be evaluated.
or 12Cg— 6M2W —-7M 1W or: as above, final B1 for subtraction to
495 -70—5 =420 get final answer
(ii) | Oldest man in, oldest woman out and vice—
versa
C, x 2 =240 B1, B1 | Bl for '’C, , BI for realising there are 2
identical cases

Alternative:
1 man out 1 woman in
6 men 4 women
6M IW : °C,x*C,=4
SM2W: °Cyx*C,=36
AM3W: °C,x*C,=60
3M4W : °Cyx*C,=20
Total = 120 B1 All separate cases correct for B1
There are 2 identical cases to consider, so | B1 B1 for realising there are 2 identical

240 ways in all.

cases, which have integer values
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11 (a)

(b)

(©

5sin2x +3cos2x =0
tan2x =—-0.6

2x =149°,329°
x=174.5°,164.5°

Alternatives:

sin(2x +31°)=0 or cos(2x —59°)=0

2cot? y +3cosecy =0
2(cosec’y —1) +3cosecy =0

2cosec’y +3cosecy —2 =0

(2cosecy —I)(cosecy +2) =0

One valid solution
. 1
cosecy =—2, siny = 4

y=210°, 330°

Alternative:

2
cos’y 3

2 =0

siny  siny

leads to 2sin” y —3siny—2=0
and sin y = —% only
y=210°,330°

3cos(z+1.2)=2
2

cos(z+1.2)==
( ) 3

(z+1.2)=0.8411,5.442,7.124

z=4.24,5.92

M1
DM1

AlLAl

M1

M1

M1

Al,Al

M1

M1

AlA1l

M1

Al
AlAl

In each case the last A mark is for a
second correct solution and no extra
solutions within the range

M1 for use of tan

DM1 for dealing with 2x correctly

A1l for each

M1 for either, then mark as above

M1 for use of correct identity

M1 for attempt to factorise a 3 term
quadratic equation

A1l for each

M1 for use of coty = C?Sy

sin y

and

cosecy =

sin y

M1 for attempt to factorise a 3 term
quadratic equation

M1 for correct order of operations to
end up with 0.8411 radians or better

Al for one of 5.441 or 7.124 (or better)
A1 for each valid solution
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cos® A+ (1+sin 4)°

- M1 M1 for obtaining a single fraction,
(12+ sin A)cos.A - correctly
cos” A+1 + 2sin A+ sin” A M1 M1 for expansion of (1 + sin A)2
(1+sm A)cosA . .
5 (1 ' sin A) and use of identity
e DM1 DM1 for factorisation and
(1+sin 4)cos 4 cancelling of (1+sin 4) factor
2
= =2secA Al Al for use of =secA and
cos A cos A
final answer
Alternative:
A(l—sin 4 1+sin 4
COS, ( sm. ) 4, osm M1 M1 for multiplying first term by
(1+sm A)(l—sm A) cos 4 1—si
—sin 4
cos A(1-sin4) 1+sin4 P
= + 1-sm A4
1-sin’ 4 cos A
cos A(1-sind) 1+sin4 ,
= A + M1 M1 for expansion of
cos” A cos A ) )
(1—sin A4)1+sin 4) and use of
l1-sin4 1+sind IQEntily o .
= + M1 M1 for simplification of the 2 terms
cos A4 cos A
2
= =2secA Al Al for use of =secA and
cos A cos 4
final answer
(@ @
OO 1
®
B1
(b) ® B1
(i) B1
(iii) B1
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@) B1 B1 for shape
B1 B1 for y = 2 (must have a graph)

B1 B1 for x =— 0.5 and 2 (must have a

graph)
. . 25 -
(i) Maximum point occurs when y =— M1 M1 for obtaining the value of y at
8 the maximum point, by either
completing the square,

differentiation, use of discriminant
or symmetry.

so k> 25 Al Must have the correct sign for Al
8 Ignore any upper limits
f sin3xdr=1 dr=1
0 3 3 B1,B1 | B1 for kcos3xonly, Bl for
2
B ) cos3x only
2 o |
B gcos 3x| =3 M1 M1 for correct substitution of the
0 e )
5 N 1 correct limits into their result
(_ 3 cos3 aj A (_ gj 3 Al A1 for correct equation
cos3a=0.5 M1 | M1 for correct method of solution
of equation of the form cos ma =k
T T
3a= 3 a= 9 Al Al allow 0.349, must be a radian
answer
@) 2% x 2% =273 B1,B1 | B1 for2*, Bl for 27°, B1 for
leads to S5x+2y=-3 DB1 | dealing with indices correctly to
obtain given answer
(i) 7% x 49*” =1can be written as Bl | Bl foreither 7% or 7° seen
x+4y=0 B1 B1 for x+4y=0
Solving 5x +2y=-3 and x+4y =0 leads to M1 M1 for solution of  their
simultaneous equations, must both
be linear
2 1 .
x= _E’ y= g Al Al for both, allow equivalent

fractions only
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(a) YX and ZY B1,B1 | B1 for each, must be in correct
order,
o 39 L 1
(b) B=A 6 -3 M1 M1 for pre-multiplication by A
2y s 9 B1,B1 | B1 fi 1Blf b2
3l 4 5) -6 3 ; TP as
=3 5 - DM1 |DMI f i
3l —1s 21 or 6 _7 L for attempt at matrix
multiplication
Al Al allow in either form
Alternative method:
o ey (309 M1 | M1 f lete method t
4 c 4171 6 3 for a complete method to
obtain 4 equations
Leads to 5a —2c=3, 5b—2d =9 A2,1,0 | 1 for each incorrect equation
—da+c=-6,-4b+d=-3
Solutions give matrix M1 M1 for solution to find 4 unknowns
Al A1 for a correct, final matrix

(-9 3 3 1
3 a8 21/ 6 -7
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. .8 6 0
@) smE = PRy =0.8481or better M1 M1 for a complete method to find
either 6 or 9
or 127 =8%+8>-128cosf 2
6 =1.6961 or better Al Answer given.
or using areas
1 1 :
—x12x27==8%5sin@ oe
2 2
sin @ =0.9922, 6 =1.4455 or 1.6961 M1 M1 for using the area of the
triangle in 2 different forms
Al A1 for choosing the correct angle.
(i) Arc length = (27 —1.696)x 8 M1 M1 for correct attempt at a minor
or major arc length
(36.697 or36.7) Al Al for correct major arc length,
allow unsimplified
Perimeter = 12 + (27 —1.696)x 8 Al Al for 48.7 or better
=48.7
8’ 8’
(iii) Area =?(27r —1.696)+ 7sin1.696 M1,M1 | M1 for correct attempt to find area
of major sector
=178.5, 178.6,awrt179 Al M1 for correct attempt to find area

Alternative:

2
Area = 78° —(%82(1.696)—87sm1.696J

of triangle, using any method

M1 for attempt at area of circle —
area of minor sector
M1 for area of triangle
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8 (@ (@@ |720 B1
(ii) | 240 B1
(iii) | Starts with either a 2 or a 4: 48 ways B1 allow unevaluated
Does not start with either a 2 or a 4: 96 ways
(i.e. starts with 1 or 5) B1 allow unevaluated
Total = 144 B1 must be evaluated
Alternative 1:
Ends with a 2, starts with a 1,4 or 5 : 72 ways B1
Ends with a 4, starts with a 1,2 or 5 : 72 ways B1
Total =144 B1
Alternative 2:
240 - (2 X 2><4P3) or (4><4P3 X 2)— (24 P3) B2 B2 for correct expression seen,
=144 B1 allow P notation
Alternative 3:
Px*P,x’P or 3x4x2 B2 Allow P notation here, for B2
=144 B1
(b) With twins :  '°C, (=1820) B1
Without twins: '*C, (=8008) B1
Total: 9828 B1
Alternative:
5o, — (21 cy) B1,B1 | Bl for'*C, —....,, B1 for 2x'°C;
=9828 B1
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6) h= 40020 or zr”h=4000 B1
w
A=2mh+2m?
4000
A=2mr—+ 2w’ \% 8 M1 for substitution of /# or zwh into
< their equation for 4
Al Al Answer given
. d4 8000
(i) i + 4 B1, B1 | B1 for each term correct
r r
d4 8000
When—=0, r’ =—— M1 M1 for equating to zero and
d}" 47T 3
attempt to find »
leading to A4 =1395, 1390 M1 M1 for substitution of their » to
obtain 4.
Al A1 for 1390 or awrt 1395
2
A 16000
d - =—7+4r, \B1 \VB1 for a complete correct method
dr. 4 ’ 4 and conclusion.
which, is positive so a minimum.
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. . 1. . 1. .
10 (i) Velocity = 26 x E(Sl +12j) M1 | M1 for E(Sl +12j)
= 10i + 24j Al
Alternative 1:
[10i + 24| =107 + 24 M1 | M1 for working from given answer
- 26 to obtain the given speed
Showing that one vector is a multiple of the Al A1l for a completely correct method
other, hence same direction
Alternative 2:
V52 +122 =13, 13k =26,50 k=2 M1 | M1 for attempt to obtain the
Velocity = 2(5i +12 j) , ‘multiple” and apply to the direction
vector
Velocity =10i + 24j Al Al for a completely correct method
Alternative 3:
12
Use of trig: tan o = < a=67.4°
Velocity 26 cos 67.4°1 + 26sin 67.4j M1 M1 for reaching this stage
Velocity = 10i + 24j Al A1 for a completely correct method
(ii) Position vector = 4(10i + 24j) B1 Allow either form for B1
or 40i + 96j
(iii) (40i +96j)+ (10i + 24j)¢ oe M1 | M1 for their (ii)+ (10i + 24j)¢ or
(10i + 24j)x (¢ + 4)
Al Al correct answer only
(iv) (120 + 81j)+ (- 22i +30j)t  oe B1
W) 40 +107 =120 — 22¢ or M1 M1 for equating like vectors
96 + 24t =81+ 30¢
t=2.50r18:30 Al Al Allow for = 2.5
Position vector =65i+156j DM1 | DM1 for use of ¢ to obtain
position vector
Al Al cao

© Cambridge International Examinations 2014




Page 9

Mark Scheme

Syllabus Paper

IGCSE — May/June 2014

0606 12

11 (a)

(b)

(c)

tan x(tan x + 5)= 0
x=0°180°
x=101.3°

tanx =0,
tan x =-5,

2(1-sin’y) —siny — 1 =0
2sin’y +siny—1=0

(2siny—1)(siny +1)=0
siny=%,y= 30°, 150°

siny=-1,y=270°

005[22 N z] = 1

6) 2
(35
6 3

z :% or 0.785 or better

z= % or 2.88 or better

B1,B1
B1

M1

Al,Al

Al

M1

Al

M1

Al

B1 for each , must be from correct
work

M1 for use of correct identity and
attempt to solve resulting 3 term
quadratic equation.

M1 for dealing with sec correctly

and obtaining Z or1.05

M1 for obtaining a second equation

(22 - EJ =27 — their z oe
6 3

© Cambridge International Examinations 2014




CAMBRIDGE INTERNATIONAL EXAMINATIONS

International General Certificate of Secondary Education

MARK SCHEME for the May/June 2014 series

0606 ADDITIONAL MATHEMATICS

0606/13 Paper 1, maximum raw mark 80

This mark scheme is published as an aid to teachers and candidates, to indicate the requirements of
the examination. It shows the basis on which Examiners were instructed to award marks. It does not
indicate the details of the discussions that took place at an Examiners’ meeting before marking began,
which would have considered the acceptability of alternative answers.

Mark schemes should be read in conjunction with the question paper and the Principal Examiner
Report for Teachers.

Cambridge will not enter into discussions about these mark schemes.

Cambridge is publishing the mark schemes for the May/June 2014 series for most IGCSE, GCE
Advanced Level and Advanced Subsidiary Level components and some Ordinary Level components.

1.3 CAMBRIDGE

Y International Examinations




Page 2 Mark Scheme Syllabus Paper
IGCSE — May/June 2014 0606 13
(@ y=3(x-1)+2
a=3.b=1,c=2 B1,B1,B1 | B1 for each, may be given in the
formy =3(x —1)* +2
(i) (1,2) \VB1 Follow through on their answers
to (i)
If using differentiation, follow
through on their x only.
2% X 4Y x 8% =1 o
Considering powers of either 2, 4 or 8 M1 M1 for considering powers of
Ix—y=0 either 2, 4 or 8 and forming an
| equation using these powers
3x+y ——
3
Considering powers of 3 B1 B1 for equation considering
x+y=-1 powers of 3
Solving both simultaneously gives M1 M1 for attempt to solve their
x= _l, y= _7 equations
8 8 Al A1l for both
@) f(-3) =-27+9p-3p°+21 M1 M1 for substitution of x =-3
=9p — ?ap2 -6 Al A1l answer must be simplified
(i) 9 —-3p°—6<0 M1 M1 for attempt to factorise
(p-1Np-2)>0
Critical values 1 and 2 Al A1 for critical values
p<l, p>2 Al Al for correct range
(i) V=x(24-2x) M1 M1 for attempt at a product of 3
3 lengths, 2 of which must be the
=x(576-96x +4x? | same
— 4x3 —96x2 + 576x Al A1l for expansion to reach given
answer
(i) dv )
A 12x" -192x +576 M1 M1 for attempt to differentiate
dv . dV
When . =0, 12x*-192x+576=0 DM1 DM1 for equating o to zero
and attempt to solve
leading to (x —4)x -12)=0
with x =4 the only possible solution Al Al forx=4
V' =1024 Al Al for V' =1024
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5 (@) 64 — 960 x + 6000 x2 B1, B1, | B1 for each correct term
B1
() | (64-960x +6000x> fa® +3abx), Bl | B1 for first two terms of (a + bx)’
64a’ =512, a=2 B1 B1 for equating constant term to
512 and obtaining a =2
—9604° + 3a2b(64) -0 M1 M1 for attempt to equate
coefficient of x to zero, must have
two terms involved
leading to 5 =10 Al Al for b=10
6 When x=2, y=—-4 B1 B1 for y=-4
2 1
Y_ x[ﬁ)(xz —12)5 + [y —12p
dx 3 M1, B1 | M1 for differentiation of a
Al product
2
B1 for 23—x(x2 ~12)3
When x=2, d__4 M1 M1 for attempt at normal
de 3 equation
Normal: y +4= %(x - 2) Al Al allow unsimplified
(4y=3x-22)
7 (a) ()] 15120 B1
(i) (5 x 4) X (4 % 3% 2) M1 M1 for attempt to multiply
430 Al number of ways of getting 4
letters by the number of ways of
getting 2 digits.
(b) (i)| 5456 B1
(ii) Bc, x15 M1 M1 for attempt at an appropriate
2295 Al product, at least one term must be
correct.
(iii) | 5456 — Number of ways only girls get tickets M1 M1 for acomplete correct method
5456 — 455 =5001 Al their (i) — number of ways only
girls get tickets
Or 1B 2G 1890
2B 1G 2295 M1 M1 must be considering at least 2
3B 816 of the cases shown
Total 5001 Al
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® 1 B1
(ii) a=8e™” M1 M1 for attempt to differentiate
8eX'=6,-2t=In 3 DM1 DM1 for correct attempt to solve
4 equation in the form
e =constant
t=0.144 Al A1l must be at least 3 sf
(iii) s=5t+2e2 (+c) M1 M1 for attempt to integrate
Whent=0, s=0,s50c=-2 DM1,A1 | DM1 for attempt to find c,
Al c correct
When t=1.5, s =5.60 M1, A1 | M1 for substitution of r = 1.5
Alternative: M1 M1 for attempt to integrate
s =[5t +0e-2 }1-5 DM1 DM1 for attempt to use limits
0 Al Al all correct
M1 M1 for evaluation of square
bracket notation
Leading to s = 5.60 Al
(iv) Velocity is always +ve, so no change in B1 Allow any valid argument.
direction
) cosx(3 sinx—2)=0
cosx=0, x=90° B1 B1 for 90°
sin x = 2, M1 M1 for attempt to solve
3 sinx =2
3
x=41.8°138.2° A1,VA1 | Follow through on their first
answer
(ii) 10sin® y +cos y=8
10(1 —cos? y)+ cosy=8 M1 M1 for use of correct identity
10cos® y—cosy—2=0 M1 M1 for attempt to reduce to a 3
term quadratic and attempt to
solve quadratic
(2cos y—1)5cos y+2)=0 M1 M1 for attempt to solve using
1 2 factors in terms of cos
Cosy=—, CoOSy=——
2
y=60°, 300° and y=113.6", 246.4° Al,Al | A1l for any ‘pair’
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10 ()
X 1225|306 4 [5.06 B1
Igy 10.5910.92]1.29|1.71
(ii)
M1 M1 for plotting logy against x*
A1,0 | -1 each error, poor point
plotting, poor lin