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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 descriptions 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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Mathematics-Specific Marking Principles

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.

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

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

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

Where a candidate has misread a number or sign 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 A or B mark for the misread.

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.

Abbreviations

awrt
cao
dep
FT
isw
nfww
oe

rot
SC
Soi

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 sind , cosé M1
cos@ sind
sin2 49+c032 0 Al
cos@sing
1 Al
cos@sing oe
and completion to given answer
secgcosecd
Alternative
2 (M1)
1 _ | _ tan“+l
[tan 0+ tan 6 _J " tandg
sec2 0 (A1)
tan @
sec2 dcosé oe (A1)
sin@
and completion to given answer
secgcosecd
2(a B2 | B1 for sec® — 1
(@) {d_y :} tan®x nfww
dx
2(b) n M1
[tan x — x];1
1—% or exact equivalent Al
3(a) 1\ 1 Bl
(8*} —8x—2 [=0] oe
R
or [2*] —2x—-2 [=0] oe
1 1 M1 1
(8x —2)( 8x +1)=0o0e FT their 3-term quadratic in 8% oe
3 3
or(2x —2)( 2x +1)=00e
1 [ 1 } Al
gx =2 |8 =-1
P
or 2x =2 [ 2*=-1] oe
X = 3 nfww Al
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3(b) a’-2J3a+3 [=b+(3-b)\3] B1
Equates coefficients to form two ML | FT their(a® —2v3a+3) =b+ (3 —b)/3
equations providing of equivalent difficulty
a*+3=band 2a=3-boe DML | T their(a® —24/3a+3) =b + (3~ b)\3
a?—2a[=0] DM1
or b>—10b + 21 [= 0]
a=2,0 Al
or b=3or7
a=2,b=7 Al
and a=0,b=3
4 P S Y
b-a= (c—a)oe B4forb—a=—— (c—a)
P+q pP+q
OR
AND s P = .
Correct completion to given answer B1for AB= N AC soi
ga+pc A P+q
b:T B1for AB = b — a soi
a+p B1 for AC =c— asoi
Alternative 1
gb—a)=p(c—b)oe (5) | B4forg(b—a)=p(c-b)
AND OR
Correct completion to given answer B1 for g AB = p BC s0i
pd4atpc B1for AB =b —asoi
q+p B1 for BC =c - b soi
Alternative 2
_ (5) _ p
b=a+ (c—a)oe B4forb=a+ (c—a)oe
p+
orb=c+ g (a—c)oe orb=c+ g (a—c)oe
+ P+q
AND OR
Correct completion to given answer B1 for OB = OA+ AB
p=JATPE or OB = OC + CB soi
q+p . P —
B1 for AB = AC
p+q
or CB = q CA soi
p+q
B1for AC =c—aor CA =a-cCsoi
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5 5(p+)p) _ M2 | M1 for correct use of one log law in a
l0ga ( D2 ) = l0ga 12 oe, nfww correct equation e.g.
or 5(p+1)p ~ 12 0e. rifvw Ioga(p+1)+loga p_loga(p+2)
p+2 ’ +log, 5=1log,12
or Ioga p(p +1) - Ioga(p+2)
=log,12—-log, 5
+1
or log, Py !
p+2 log,a
+log, 5=1log, 12
5p2—7p—24=0 Al
(5p + 8)(p — 3) = 0 or formula DM1 | FT their 3-term quadratic
p = 3 and no other solution nfww Al
6(a) OA: 24/3 or V12 soi Bl
Correct method to find angle AOE M1
e.g.
2tan(...) = 3 oe
NE)
or 36=12+12—-2(12)cos AOE oe
orm—2tan ! ? oe
Angle AOE: %’T Soi, isw Al
Arc AFE: their 2J§ X their%” SOi M1 FT their 2?” and their 2J§
or %n
3
Perimeter: 10 + 2+/3 + %n or exact Al
equivalent, cao
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6(b) Sum of three correct areas 3 M2 ET their 2% and their 2.3 for
4m+12 +3+/3 cao 3
sector AOE:
% x (their 2+/3 )2 x their 2% oe or 4z
1 1
and §x6><4 or 2x§><3><\/§oe
or M1 FT their %“ and their 2/3 for
sector AOE:
% x (their 2+/3 )7 x their 22 oc or 4z
7 Attempts product rule M1
ay - 2C0sX — 2xsinx oe n
dx
When x ==, 4y _ -2 DM1 FT their gy
dx dXly =
Gradient of normal: % " FT 1
theird—y
dXlx = x
y+2m= %(x ~m) oe Al | FT their normal gradient
(57, 0) or (0, ~37) o, soi Al
Al
Avrea of triangle POQ: %#nfww
8(a) 32+ 2t—1 Bl
Bt-1)(t+1) M1 | FT their 3-term quadratic in t = 0 soi
t= % and no other solutions Al
8(b) Att=0,x=8andv=-1 B2 |Blfort=0,x=8ort=0,v=-1
Conclusion: Bl
Since x is positive and v is negative
[the particle is moving towards O.]
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8(c B1
( ) t= E X = E
3 27
or 7.814[814...] rot to 4 or more sf
M2 | M1 for distance
Distancet=0tot=l:8—£ 1
3 27 t=0tot= 3
or ior 0.1851[85...] rot to 4 or more sf 211 5
27 8— — or —or0.1851[85...] rot to 4 or
27 27
and more sfl
ort==tot=2:
Distance t = % tot=2: 18—% 3
’75 18— 2L or 275 00 10.18[51.. T rot to 4 or
or —or 10.18[51...] rot to 4 or more sf 27 27
27 more sf
Total: 10.4 or 10.37[037...] rot to 4 or Al
more sf
9(a)(i) c=12 B1
9(a)(ii) dy — o820 M1
dx
orx*—8x+c=(x—4)—-16+c
3=-16+c DM1
or3=42-8x4+c
c=19 Al
9(b) c>16 B2 | B1 for ¢ * 16 where * is = or an incorrect
inequality sign
10(d) | "c,x®c,+'C,x°C, M2 | M1 for "C,x ®C,or 'C, x ’C,
2940 Al
10(b) | ®P, x3x5 oe M2 | M1 for ®P,[x1] or °P,x3 or °P, x5 e
5400 Al
11(a)(i) | Valid explanation e.g. The line x =k, Bl
where —10 < k < 10 cuts the curve in one
point only
11(a)(ii) X M1
x—1
X _ _
FE.
Correct simplification to x Al
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11(a)(iii) | Valid explanation e.g. Bl
fand f'are the same
or fis self-inverse oe
11(a)(iv) | Valid explanation e.g. Bl
The curve is symmetrical about line y = x
11(b) 1<gg?2 Bl
11(c) _1 Bl
X # 3
12(a) da=3anddg=-3 B2 | Blforda=3o0rds=-3
an=1+(n—1)x3 oe, isw Bl
ora,=3n-2
bn =298 + (n —1)x(=3) oe, isw Bl
or b, =—3n + 301
Solves 3n —2 — (=3n + 301) = 45 oe to M1 | FT their a, — (—=3n + 301)
find a value of n or 3n-— 2 —their by,
n=>58 Al
12(b) 3m —2 * 2(—3m + 301) oe where * is = or M1 | FT their a, and their b, from part (a)
any inequality sign
m * 67.1[11...] where * is = or any Al
inequality sign
68 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 descriptions 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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Mathematics-Specific Marking Principles

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.

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

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

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

Where a candidate has misread a number or sign 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 A or B mark for the misread.

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.

Abbreviations

awrt
cao
dep
FT
isw
nfww
oe

rot
SC
Soi

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 Correct elimination of one unknown e.g. M1
(3)4 127 (3 )4 127
—| X==—0I| =X| X—/0=—
2 x 16 2 x> 16
4
or Y 2T o 16(8—1 x“j =27x°
(zy)S 16 16
3
32
or 16 4=27(— 5joe
y 243 y
A2
x=3andy= % oe and no other solutions Alforx=3ory= % oe
2(a 1 1 B2 1
@ di\/1+ 2x =(1+2x) 2 or %x (1+2x) 2x2 B1fork(1+2x) 2 wherekisa
oeX positive constant, k # 1
4 1 B1 . d
xXtheirG (1+2X) 2 x 2j+[1](1+ 2X)2 0e, isw FT their - ~1+2x
Alternative
1 ] (B3) 1
5( 2427 ) 2 x(2x+6x%) B2 for l(x2+2x3) 2><(ax+bx2)
2
1 o 1
or E(x2(1+ 2x)) 2 x(2x2 +2x(L+ 2x)) of %(Xz(lJer))—z ><(ax+bx2) where
a and b are constants
or B1 for k(x2 +2x° )_5
1
or k(x2(1+ 2x)) 2 where k is a
positive constant, soi
2(b) 1 1 M1 | FT x = 4 substituted into their
Uses their 4(1+ 2(4)) 2 +(1+2(4))? derivative
in an attempt at a small changes relationship
0.06 1 1 M1 | dep previous M1
é— =their| 4(1+2(4)) 2 +(1+2(4))2 |oe
X
FT their 13
3
Al

0.0138 or 0.01384][6...] or i oe
650
nfww
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2(c M1 | FT a derivative of the form
© X +41+2x =0o0e ax
V1+2x +bv1+2x
and solvesasfaras x = .... 1+ 2x
a
or +bV1+2x
1+ 2x
or ax+b o6
V1+2x
Al
X= —= oe
3(a) 8a—12—-6+b=00e B3| Blfor8a—12—-6+b=00e
and-a—-3+3+b=00e Blfor-a—-3+3+b=00e
anda=2,b=2
3(b) [23-3x2=3x+2=] (x—2),(x+1),(2x—1) B2 | B1 for

or (X*~x-2), (2x—1)
and x = 2, % ,—1
OR
[23-3x2=3x+2=] (x+1),(2*-5x+2)
or (x—2), (2x* +x-1)
and correct factorisation or method of solution
of the quadratic
and x = 2, % ,—1

OR

N w

-3
2-1+x= —(7) or2-1+x=
-2
orfor2x—1xx= ?Or2><—1><x=—1

-9 1 _
andx-2,§, 1

[2x3—3x*—3x + 2 =]
(x—2) and (x + 1) seen
or (x* —x — 2) seen

or (x + 1), (2x* = 5x + 2)
or (x—2), (2x* +x—1)

Blfor2-1+x= —(—j or§
2 2

orfor2x—1xx= %Zor—l
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4 Correct intersecting graphs 3|y=|2x-8:
M1 for an attempt to draw the sections
Ty from (0, 8) to (2, 4) and (6, 4) to (8, 8)
10 . .
with at least one side accurate
or for v shape with vertex at (4, 0)
6 Al for correct graph
B1 fory =4 drawn
6
4
2
XL
2 0 2 4 6 8
critical values: 2, 6 M1 | dep on 3 marks awarded for
intersecting graphs
X<2,x>6 mark final answer Al
5(a) Correctly derives correct equation free of M3 | M2 for correctly changing to
logarithms e.g. consistent bases
%2 =16 or x = 162 0e and cc;rrect L:CS(IE of one cl)ther log law or
correct use of log, a=
or X2 =2 orx=280e ) 9a
. in a correct equation e.g.
4= logyg X2
or x* =27 oe 9116 +log;s x=18 oe
4
or log, x* 092X _1g 56
log, x*> log, x _
log,2 4log, 2
or M1 for correctly changing to
consistent bases or correct use of one
other log law or correct use of
log, a=1 in a correct equation
X = 256 nfww Al
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5(b) P42 _32%1 _10 [z 0] Bl
2
or (e2X+1) _362X+1 _10 [: 0]
Scz)lv;es or factorises their 3-term quadratic in ML | ET their 3-term quadratic in e2**!
e X+
e2L _ 5 nfww Al
-1+1In5 . Al | and no other solution
X= oe, isw or 0.305 or 0.3047[18...]
isw
Alternative
e(e2)” ~3e>* ~10e™1[=0] oe (BL)
or e2(e?*)” ~3e(e?*)~10 [=0]oe
2
or e2(e¥)* ~3e(e*)” ~10 [=0] 0e
Solves or factorises their 3-term quadratic in (M1) | ET their 3-term quadratic in e®*
e* oe
(A1)
2% =2 o 1.839[...] or e* =\/§ or 1.356][...]
e
nfww
1.5 ) . (A1) | and no other solution
X= Eln — 0g, isw or 0.305 or 0.3047[18...] isw
e
6 5-3 B1
———— soi
(V6 ++2)
2
(J§+J§) =6+2+2412 or 8+ 2412 B1
_ _ _ _ M1 _
5 \/§><8 43 or 5-\3 ><2 \/goe FTMwherea,b,andcare
8+4V3 8-4V3  4(2+43) 2-3 b+cVd
non-zero constants and d is an integer
40 -20/3-8\3 +12 . 40 —20/3 -8/3 +12 Al
82 — (4/3)? 6448
10-5v3-2/3+3 _ 10-5v3-24/3+3
r 5 > or
42 - (\3)%) 4
Al | dep on all previous marks awarded
137 3 oe, nfww P previou W
4 4
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7()(i) 252 B1
7(a)(ii 56 B2 !
@)1 B1 for 8Cs or 8 oe
5Ix 3!
7(a)(iii) | 140 B2 | B1 for C4x 2 oe or 1°Cs — ®Cs — 8C; oe
7(b) 483840 B3 | B2 for 8! x 6 [x 2] or 241920 oe
or B1 for 8! or 40320
or 8! x 2 or 80640
8 cosec? 26 + 3cosec 20 — 10 [= 0] B2 | B1 for correctly writing the equation in
or 10sin2 26 —3sin26 —1 [=0] terms of one trigonometric function
e.g. cosec’26 — 1 + 3 cosec20=9
1-sin®20 3
or + — =
sin®20  sin20
Solves or factorises their 3-term quadratic in M1 | FT their 3-term quadratic in cosec28
cosec28or sin28e.g. or sin26
(cosec 26 — 2) (cosec 26 + 5) [= 0]
or (2sin260 — 1)(5sin26 + 1) [= 0]
[sin26 = % A3 | A2 for any 2 correct, ignoring extras in
. range; nfww
sin20 = —%
0=1]
15
75 or

-5.8 or -5.76 to -5.77
—84.2 or —84.23 to —84.232

and no other angles in range; nfww

A1 for one correct angle or one correct
double angle; nfww
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9(a) Horizontal line,v=6for0 <t<5 B1
Horizontal line, v=-3for5 <t 15 B2 | B1 for
horizontal line for 5 < t < 15 with
v=kwhere k<0
orv=3for5tg15
or v=-3fort>5and at least
7T<t<13
If 0 scored, award:
SC2 for
Horizontal line,v=-6for0 <t<5
and
Horizontal line, v=3for5 <t 15
OR SC1 for
Horizontal line, v=-6for0 <t<5
and
Horizontal line for 5 < t < 15 with
v=k where k>0
9(b) Single line with positive gradient passing B3 | B2 for a single line with positive

through (0, -8), (10, 0) and (20, 8)

gradient

e passing through a point indicated
as (0, -8) or (20, 8) and the point
(10, 0)

e  or passing through points
indicated as (0, —8) and (20, 8)
which does not pass through
(10, 0)

or B1 for a single line with positive

gradient

e  passing through a point indicated
as (0, -8) or (20, 8) to or through
any point on the t-axis

e  or passing through (10, 0) but
with both endpoints incorrect or
unlabelled

If 0 scored, award SC1 for a single line
with negative gradient passing through
(0, 8), (10, 0) and (20, -8)
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10(a) Maximum point at (2, 1) oe, nfww B4 | B3 for maximum point at (2, 1) oe
and h =5 nfww or B2 for maximum point when x = 2
or B1 for a correct method which
could be used to find the maximum
point
[x(l—%) =0 whenx=0 and} X=4
or [differentiating and equating to 0:]
1-2 o
4
or [completing the square to find:]
1-1(x=27?
4
If 0 scored, SC1 for h = 5 with
incorrect or no method shown
10(b) X2 —4x— 16 [= 0] oe B1 | FT their attempt to complete the
square, if already seen and of the form
or —l(x—2)2=—4—1 oe a 5 Y
4 a-+b(x+c)” where a, b and c are
constants and b is negative
Solves their 3-term quadratic using the formula M1 ) NG
or Comp|eting the square FT their rearrangement of -4=x —T
oe
x=2+25 oe Al
10(c) . L X i, M1 | FT their attempt to differentiate
First derivative 1 — — and substitution of 5
2 XS . .
) x——, if already seen, and their
their 2+ 25 or 6.47 4
2+25
2+ 245 _ Al | dep on correct derivative and correct
1-2x +4\/_ or —~/5 or awrt —2.24 soi x-coordinate of A
Correct method to find the angle e.g. M1 | dep on previous M1 Al
—tan‘l[l _2x 2+2J§j s0i
4
or tan"2 /5 or —tan"*(—/5) soi
Degrees: awrt 65.9 Al
or Radians: awrt 1.15
11(a) Xx=5y= 53 B2 | B1 for either component correct
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11(b) 0 5 ) B1 ) 5 )
H J+} t oe, ISw FT their , which must be a
0 53 53
vector with at least one non-zero
component
11(c B2
© (2«5) 2 B1 for x component 2+/3 + 2 seen
+1| 3 |oe, isw 3
9 0 or y component 9 seen
5
or [ZﬁJ +t| 3 | with at most one
9 0
error but must include t
11(d) B B 5 M1 | FT their position vector of A and their
53 =9 or 5t = 2J§+§t position vector of B providing
e bothare in terms of t and
e atleast one is of form (ZJHGJ
where a, b, ¢ and d are constants
Al
(5x/§)t =9and5t= 2x/§+§t oe
Shows the exact times to be the same e.qg. A2 9 23
9 33 Alfort= —= and t=——oe
t= — =222 oe 5V3 10
53 5 3
and
Et=2\/§—>t=3\/§ or t=6"”/§—>t=3""/§
3 5 10 5
or §t=«/§—>t=% oe
3 5
OR

Finds a correct value for t, as above, and shows
this satisfies the other equation

OR
Finds a correct value for t, as above, and shows
9
both particles are at | </3 | oe at this time
9
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12 Correct use of x*h = 5 to find an expression that M2 | M1 for x*h = 5 soi
can be used to eliminate h
B1
Surface area: X* + 4x(£2) oe
X
A . -2 Bl
Derivative of the surface area: 2x—20x"° oe ET their surface area of form ax? + 2
X
Equates their 2x — 20x~2to 0 and solves to find ML | ET their derivative of form ax+% oe
a value of x X
Xx=2.150r2.154[...] Al | dep on all previous marks awarded
h=1.08 or 1.077[...] nfww
Alternative
Correct use of x*h =5 to find an expression that (M2) | M1 for x?h =5 soi
can be used to eliminate x
5) 5 (B1)
Surface area: o + 4hx ™ oe
1 B1 . a
Derivative of the surface area: 44/5 x%h 2 _ h_52 (B1) FT their surface area of form nt bvh
oe
1 (M1) . — a b
Equates their 4x/§><%h 2 _h_52 to 0 and solves FT their derivative of form N o€
to find a value of h
h=1.08 or 1.077][...] (A1) | dep on all previous marks awarded

X=2.15or 2.154[...] nfww
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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 descriptions 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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Mathematics-Specific Marking Principles

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.

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

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

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

Where a candidate has misread a number or sign 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 A or B mark for the misread.

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.

Abbreviations

awrt
cao
dep
FT
isw
nfww
oe

rot
SC
Soi

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 —-0.8, 0.55, 2.25 B1
X<—0.8 B2 | B1 for either inequality correct
0.55<x<2.25
2(a) 5—(x+2)? B2 | B1 for —(x + 2)? or (X + 2)?
ora=5andb=2
2(b) f<5orf(x) <5 Bl | FT their 5
2(c) -2 Bl | FT —their 2
2(d) Complete method to find inverse function: M1 | For M1 FT their part (a) provided it is in
Swaps the variables and rearranges the form a—(x 4 b)2
or rearranges and swaps the variables at some
point in their solution
[07(x) =] - 2 +/5—x A2 | A1 for [g7i(x) =] - 2 +/5—x
—4+J42—4[1](x—1) —4J_r«f42—4[1](x—1)
1(x)= or [g(x) =] = or
or [g7*(x)=] . 979 =] 0
) ~(~4) = /(4> - 4(-1)(1-x) —(~4)= # - 4(-1)(1-x
or [97(x)=] 3 9092 -~ ¥ 4
. 2(-1)
oe, isw
[Domain:] x <5 B1 | FT their part (b) provided it is in form
f(x) < a where a is a constant
[Range:] g > their —2 B1 | FT their value of k in part (c)
3(a) 4tan® 0 — sec? M1 sin2 @ 1
e.g. 4 2 _—2
cos“ 6 cos O
Justified completion to given answer e.g. Al A sin2@  sin? O+ cos2o
2p_ 2 e.g. -
ftg?anez ) (_1 1+ tan” 6) I oo cos? @
B =4tan’ 0 —tan’ 6 — 1
_ 2
or 3tan®  — (sec? O — tan® 6) =3an0-1
=3tan’6-1
3(b) M2

tan 0 = [i]\/goe

M1 for tan® 6 = % oe

[0 =] 39.2 or 39.23 t0 39.232

[0 =] 140.8 or 140.76 to 140.77
and no extras in range

A2

Al for either one correct, ignoring extras
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4(a) Correct statement for area e.g. B1
ir’q =9o0r =9
2
Finds an equation that can be used to M1
_ 18 18
eliminate ¢orse.g. = — Oorra=— or
r r
18
S=—
r
Correct substitution and completion to given Al
answer e.g.
P=2r+r><%:2r+E
r r
4 Bl
(b) Correct derivative: 2 —% oe isw
r
M1
—% =0 and solves for r FT their (:j—P = 0 providing of the form
r r
2+ % where n and k are non-zero
r
integers
r =3 only soi Al
P =12 only soi Al
Al | dep onr =3 and no other value

[2nd derivative =] 3—? oe
r

and

which is positive for r =3

—minimum

or

as r > 0 [2nd derivative =] > 0 —minimum
or

[2nd derivative =] % oe —minimum

OR

correctly finds the values of the first
derivative at 3 + h where h is small —
minimum

© Cambridge University Press & Assessment 2024

Page 5 of 9




0606/23 Cambridge IGCSE — Mark Scheme October/November 2024
PUBLISHED
Question Answer Marks Partial marks
> [Whenx=3]y= % Soi Bl
1 M2 | M1 for an attempt to differentiate using

xx;(x+1)_2 —Jx+1

X2

Correct derivative:

1
or —x?(x+1)2 + xlx%(x+l)

1
2

the quotient rule oe

1 M1 | dep on attempt at a derivative which
3xt(ay2-a P e
Gradient of tangent; —2 7 includes (x+1) 2
5 isw Al | dep on having a correct derivative
36
Al
y=—£x+E oe FT their non-zero 2 and
36 12 3
or 5 5 their non- zero _S
yf§= (—gj (X — 3) oe soi 36
A(15, -1) B2 | B2 dep on all previous marks awarded
Bldepforx=150ry=-1
6(a 1 2 1
@ %(3x+ 2)2(+c) oe B1 for k(3x+2)2 oe, soi where kis a
constant and k # 0
6(b 1-2a 3
(®) - += oe, isw B2 for — L 629 g
2 2 2
or B1 for ke ~2) or ke 2@ where k is a
constant, k # 0
7(a) 28 _ 3 | B2 for 28x" and 56x"
X=3 % oe, nfww, isw OR
[x8](28x?) and [x?](56x°)
or B1 for 28x'° or 56x*% OR
[x8](28x?) or [x8](56x°)
7(b)(i) n=10 2 | B1 for the correct term in any form e.g.
5
"Cox"° (éj or forn—5=5 oe, soi
7(b)(ii) | 8064 2 | B1 for 1°Csx 2° oe e.g. 252 x 32
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8(a 2
@ [x=] i, o and no extras in range B1 for [x =] X or o ignoring extras
24 24 24 24
or for 4x = = and %ﬁ Soi
8(b) Correct and complete plan soi e.g. M1 | FT their limits in radians from part (a)
theirs—n ) 1
Ih 241 sin(4x) -5 dx their 5% 1 c
their—
Ez or J. sin4xdx ——(their—n—theirl)
or their % 2 24 24
2]5 ] (sin(4x) —l)dx
their— 2
24
. 1 B2 1
Integrates sin 4x: —Zcos4x B1 for kcos4x wherek <0 ork= 2
Substitutes exact limits in correct order: M1 . o 1
FT their exact limits and their ——cos4x
—icos4(5—nj— —lcos4(£j oe soi 4
4 24 4 24 providing at least B1 awarded
Al
ﬁ ~ T orexact equivalent
4 12
9 18+12410 B1
2+ Jl_O
. . . Ml
the|r18+(the|r12) \/1_0 x 2 \/1_0 FT AT b\/l_o where a and b are integers
2+10 210 2++/10
36-1810+24./10-120 Al
—6
14 —J10 nfww Al | dep on all previous marks awarded
Alternative
16+11J10 2-+10 (1) (M1)
2+410  2-10
32-16410 +224/20 —110 (1] (A1)
—6
~78+6+/10 [-6] o (AD) | eg. 13-10 [+]
-6
14 —10 nfww (A1) | dep on all previous marks awarded
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10(a) 1.1"*3 B2 | where * is any inequality sign or =
10(1.1" -1}
B1 for i *200
10(1-1.1")
or ———=*200
1-1.1
or for r = 1.1 soi
nlogl.1 > |293 oe M1 | FT 1.1" *their3 providing B1 has been
orlog:13 [* n] awarded for a correct sum to n terms and
(their 3) >0
[n=]12 Al | dep on all previous marks awarded
10(b) r =2 only nfww B4 | B3 for a correct equation or equations

which can be solved directly for r
e.g.

[d :] [a](r _1) [a]r(r—l)

2 4

or [d =][a](£—1) _ [a](r; -1)

or [a](r?— 3r + 2) [= 0] oe
2(r+1)(r-1)

=6
(r-1)
4d
orr=—
2d
& [r :]a+2d or [rz]a+6d
a a+2d
anda=2d

or B2 for a correct equation or equations
which need to be rearranged to find r
e.g.
2
ar—a ar--ar
[d=]——=

2 4
2
or [d:]ar—a:ar -a
2 6
or [a=—62[d] :M
rr=1 r-1
or a(r-1)=2d and ar(r-1)=4d

or either [r =]% or [r=]

and 4d 2 — 2ad [= 0]

a+6d
a+2d

or B1 forar =a + 2d oe
and B1 for ar’ = a + 6d oe
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1)) |12 2| B1for 3! x 21 or *P, x °P, oe
11(a)(ii) | 72 2 | Blfor5!—4!x2!oe
or6 x 2! x 3l oe
11(b) | 4200 2 | Bl for 1°C, x 'Cy[ x“C, | oe
or °C, x °C, [x3C3] oe
12(a) Correct derivative: —sint —cos t M1
1++/3 Al | Mark final answer

oe or —1.37

or —1.366[02...] rot to 3 or more dp

12(b) [v=0=]cost—sint=0 B2 | Blforcost—sint=0
T
t=—
4
Correct integral: sint + cos t (+ ¢) M1
0=sin0 +cosO + ¢ M1 | FT their attempt to integrate
s=sint+cost-1 Al
J2 —1 06, iswor 0.414[21...] Al | dep on all previous marks awarded
Alternative
[v=0=]cost—sint=0 (B2) | Blforcost—sint=0
St=1
4
Correct integral: sin t + cos t (M1)

o T (A1) | Must be in radians
with limits t = Z andt=0

Substitutes limits into correct integral (M1) . i
FT theirt= 1 from attempt
atsolvingv=0
J2 — 1 oe,iswor 0.414[21...] (A1) | dep on all previous marks awarded
12(c) —s—1 oeisw Bl
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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 descriptions 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.

© Cambridge University Press & Assessment 2024 Page 2 of 11



0606/21 Cambridge IGCSE — Mark Scheme May/June 2024
PUBLISHED

Mathematics-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, non-integer 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 or sign 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 A or B 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 Partial Marks
1(a) Fully correct graph with intercepts marked B2 | B1 for a graph of correct shape with

vertex on x-axis

¥

(0,6)

i 4

o (1.5,0)
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1(b) 4x—6=2xand 4x — 6 =—2x oe M1
x=3x=1 A2 | Al for either correct
Alternative method
12x* —48x +36 =0 oe (B1)
Factorises or solves (M1)
x=1,x=3 (A1)
2(a) 5-2(x—1) B3 | Mark final expression
B2 for — 2(x — 1)
or Bl for (x — 1)?’orb=-2,c=-1
and
B1 for 5 + b(x + ¢)* oe with numerical
values of band cora =5
2(b) f < their 5 B1 | STRICT FT of their 5 from (a)
3 5x* —20x + 26 [= 0] M1 | Condone one slip in expansion of
brackets or collection of terms
Correctly finds b* — 4ac for their 5x* — 20x M1 | FT their 5x* — 20x + 26 = 0 providing
+26 [=0] the discriminant is negative for their
e.g. equation
(=20) - 4(5)(26)
400 — 520 <0 or—120 Al
Alternative method
5x* —20x + 26 [= 0] (M1) | Condone one slip in expansion of
brackets or collection of terms
Completes the square 5(x — 2)> + 6 and (M1) | FT their 5x* — 20x + 26 = 0 providing
states the correct minimum point (2, 6) the minimum point has positive y-
coordinate
Correct conclusion e.g. Minimum point at (A1)
y = 6 therefore does not intersect x-axis oe
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4(a) 4(y—-3)>=36-9 or 4> =24y +9[=0] Ml
27 _ Al
y=3% o or exact equivalent, soi
27 27 M1 | FT their a+b providing b is not a
34, ——|3—4,/— |oe
4 4 square number
V27 or 343 or exact equivalent, nfww Al
4(b) Eliminates one unknown and simplifies M1
terms: 2x> +83=x* —20x oe, soi
x> +20x+83=0 Al
Applies quadratic formula or completes the M1 | FT their 3-term quadratic
—20++/20% — 4[1](83)
square: x =
2
x=-10£17 Al
__ 1 -log J17 M1 | FT their x=a + /b providing
r= “10£17 -10317 previous M1 awarded
10 17 Al | dep on all marks previously awarded
x=-10£17, y=——$—\/7
83 83
5(a)(1) 30240 2 | Mifor3x 7! x2or *Px’P,x*P, oe
5(a)(i) | 17280 2 | Mifor 4! x 6! oc or P, x °P, o0e
5(b)i) |35 2| Ml for’Csor1+4+18+12
5(b)Gi) | 51 2 | M1 for*Cyx °Cy +3C3 x °Cy oe
orl8+4+3+2+24
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6 B1
i(sin2 Xx)=2sinxcosx soi
dx
cos x X their(2sin xcos x) + M1
( ) 5 FT their i(sin2 X)
(their —sinx) xsin” x dx
cos x x their(2sin x cos x) + (—sin x) x sin” x Al FT their i(sinz x)
isw dx
M1 | FT their derivati
87)} = their(2sin3cos” 3 —sin’ 3) or better e dertvative
0.274h or Al | dep on correct derivative seen
0.2738][08...]4 where the coefficient of / is
rot to 4 or more sf
7 B1
Y =2mx + 1
dx 2
2 B1
2 | M1 f
m =% and n= —% and no other values s

2
32m) = (me + %j - [mx2 +%+ nj

soi
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8 B1
@ s, =%{2a+29d} = 1065
Ss0 = S30 = Bl
%{m +49d} —(%{261 + 29d}j =-2210
50
or Sy, = 7{2& +49d} =-2210-1065
Solves their linear equations in a and d as M1 | dep on an attempt to form their
farasa=..ord=... equations using at least one sum
formula
Some correct pairs are e.g.
150a +2175d = -5325
150a + 3675d = —9825
or
30a + 435d =-1065
50a + 1225d =-3275
or
2a +49d =-131
2a +29d=-71
a=8,d=-3 A2 | Al for each
8(b) _ 3 B1
4+4r+4r7=7or M=r) )=7 oe
-r
4r* +4r -3[=0] oe Bl
Solves or factorises their 3-term quadratic M1
oe
e.g. 2r—1)2r+3)[=0]
r=05,-1.5 Al
4 Al
——=| 8 only, nfww
1-0.5
9(a) Valid explanation: Range of gis g> 0 oe B1
9(b) 1 M1
2
(o)
4x -1
dx-1* . , Al
();—4) or simplified equivalent, isw
X
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9(c) 3x? —4xy+ y[=0] or 3y* —4xy+x[=0] Bl
o] (4y)+ \/(_ 4)? —4(3)() M1 | FT their egpression providing it has at
x= oe most one sign error
2(3)
or
[y oSO 40w
2(3)
Justifies the negative square root B1
1 2x —/x(4x-3) Al
" (x)=——"—"7"—"7-—
3
10(a) tan” x + 2tan xsecx +sec’ x Ml
( sinx 1 Jz
or +
COSX COSX
sin® x sin x 1 1 Al
—+2x X +—
cos” x COSX COSX COS™ X
or factorises — (sinx + 1)2 oe
cos” x
(1+sin x)* Al
1—sin® x
(I+sinx)(1+sinx) 1+sinx Al | must be fully justified
(I-sinx)(1+sinx) 1-sinx
or
(1+sin x)* _1l+sinx
(1-sinx)(1+sinx) 1-sinx
10(b) 7sin360 =5 B1
One correct value for 36 soi e.g. M1
45.58... 134.4... 405.5... 494 4...
152 or 15.19 to 15.195 A2 | with no extras in range
448 or 44.80 to 44.81
135.2 or 135.19 to 135.195 Al for any 2 correct, ignoring extras
164.8 or 164.80 to 164.81

© Cambridge University Press & Assessment 2024

Page 9 of 11




0606/21 Cambridge IGCSE — Mark Scheme May/June 2024
PUBLISHED
Question Answer Marks Partial Marks
11 B2 4 .
P= 2(Ej +x+ 2(@ _fj oe B1 for rectangle length = 400 soi
4 x 2 X
Correct first derivative B1 | FT their P providing it is of the form
kid —@ 2 4 bx oe with a an integer and b a
2 x X
constant
. dP M1 | FT provided one term of their
Equates their o to 0 and solves for x derivative is correct
Al
x= 40 or 22.6
Jn
or 22.56[75...]
x40\ 800 M1 | FT their value of x provided it is
p= 9 ﬁ * 20 greater than 0
Jn
P=70.9 or 70.89[81...] Al
12(a — 4 4 B3 — 4 4
(@ 0P=—b+/1(c——bj and B2 for OP=—b+/t(c——b or
7 7 7 7
— 4 — 4
OP=b+u 7c—b OP=b+u 7c—b oe
or
B1 for
s .4 4
OP =| their— \b+ A| ¢—| their— |b
7 7
or
. 4
OP=b+ ,u((thezr;jc —b) or
Equates components e.g.: M1 | FT providing at least B1 awarded and
4 4 i OP i
(their—j (1—2)=(1— u) or A= their—u two expressions for OP in terms of b,
7 7 ¢, A and p found
4 4 Al
—(1-4)=(1- A=—u oe
S0=H=(-p) A=_p
A2

4 7
A=— and =— o€
11 a 11

and conclusion

AP : AC=4: 11 therefore AP : PC=4:7
BP : BD=17:11 therefore DP: PB=4:7
oe

Al for /Izi or yzloe
11 11
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12(b — 4 — 4 4 2 | M1 fi
® 1 op=2bse) or 0P=2b+ Lo R 4
11 11 OP=—(b+c) or OP=—b+—c

and
OP and O—Q are scalar multiples of each

other and have a point in common oe
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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 descriptions 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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Mathematics-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, non-integer 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 or sign 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 A or B 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 Partial Marks
1(a) Correct graph and ‘intercepts B3 | B1 for correct shape; the ends must
h .
y extend above and below the x-axis
/\ R B1 for correct roots indicated; must
3 o 1 2.5 x have attempted a cubic shape

B1 for correct y-intercept indicated;
must have attempted a cubic shape
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1(b)(1)

Marks

-3 <x<1,x > 2.5 mark final answer

Partial Marks

1(b)(ii)

B2 | FT their (a) providing it is an

equivalent cubic shape and has 3

stated or indicated roots for B2, B1 or
SC1

B1 for one correct inequality out of
two

If 0 scored then SC1 for
3<x<1,x>250r
3<xg1l,x>250r
3Lx<1,x>25

Graph of correct shape, with cusps, positive
y-intercept and x-intercepts which match (a)

| 7N /
| / N\ |
i / \ |
‘I‘ ’/' \ [

B1 | FT their (a) providing it is an
equivalent cubic shape

2 L B2
@) { . XT B1 for ksin where k> 0 or k = —4
4sin— 4
4 |
3
. T . T M1 | FT provided at least B1 awarded
4sin——4sin—
0.495 or 0.4954[57...] rot to 4 or more sf A1l | dep on all previous marks awarded
2(b) -2 B3
iln(4x -3)—- x? (+c) oe, isw

or

1
—In(x—0.75)—
7 n(x )

2

X .
Y (+c) oe, isw

B2 for iln(4x—3) or %1n(x—0.75)
or B1 for

lln4x—3 or l1nx—0.75
4 4
or kIn(4x-3)
or kln(x—0.75) where k# %

and

-2

B1 for X oe
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Question Answer Marks Partial Marks
3(a) 7x2+9x+5[=0] or B2 | B1 for two terms correct in
—7x*>-9x-5[=0] 7x* +9x+5=0 or at most one term
incorrect in
12x* +11x+2=5x"+2x-3 oe
92 —4(7)(5) or M1 | FT their 3-term quadratic
(=9)” —4(=7)(-5) oe
—59 and no real roots Al
or
81 — 140 < 0 and no real roots oe
2 .
3(b) (%/;) +43x —12=0o0e soi Bl

or
y=3x and y*+4y—12=00¢ soi

Factorises or solves their 3-term quadratic in M1 | FT their 3-term quadratic in x ora
Ux stated substituted unknown
x=8 x=-216 A2 | Al for x=2 3x=-6
4(a) 33 B1
4(b)(i) YOV (1 B
6(—) +(—j —12(—]+ 5=00e
2 2 2
or
6[lj+l—2+5 =0 oe
8/ 4 2
or
3 + 1 6+5=00¢
4 4
4(b)(i1) Finds the quadratic factor 3x* + 2x — 5 M2 | M1 for any two terms correct in
3x*+2x-5
2x-=1DBx+5)(x—1)oe Al | If 0 scored then SC2 for justifying x —

1 as a factor and writing down
(2x — 1)(3x + 5)(x — 1) without any
incorrect work seen

4(b)(iii)) | [sin@=0.5] 8=30 nfww B2 | Blfor sinf= 0.5 or =30
or
[sin@=1] =90 nfww B1 for sind= 1 nfww or 8= 90 nfww

and no value of @ from 3sin@+5=0
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Question Answer Marks Partial Marks
5 d M2
& 1062 [+0] oe M1 for — dy ™', k#£10
dx dx
or
dy 2x-1
SCM1 for o =10e™ + ¢ where ¢
is algebraic or numerical
Al d :
L1 10e and y = 6e FT their ay provided M1 or SCM1
x=1
awarded and a value is found
—6e =10e(x—1)oe or M1 d
4 (x=1) FT their <] and their y
y=10ex + cand 6e =10e + ¢ dx|,_,
y=10ex — 4e isw Al
[x-coordinate of P =] 0.4 oe, isw A1l | dep on correct equation of tangent
with exact values
6(a) Convincing correct statement from which the 2 | M1 for either
answer can be easily determined e.g. .
4 cosecx correctly written as —— oe
5 ( 1 sinx j sin x
sin” x X oe . .
sinx cosx seen in a correct expression
or for cotx correctly written as o8t
1 sin x
sin x(smxx joe )
sin x cotx or o€ seen 1n a correct
tan x
expression
. cosx
sin x( ]—sm x[ joe c.g.
sinx  sinx cosx sin’ x(cosecx x tan x) or
( j ( j £ x(cosecx— jor
sin® x =smn” x| ——Xtanx sin x
sin x tan X sinx
. cosx
sin’ x or
[ sinx sinx j
sin’ x
( sin x tan xj
Correct completion to given answer: Al
sin” xtan x
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Question Answer Marks Partial Marks
6(b) Factorises: M1
) 1 Note: division by tanx is M0
tan x| cos X_E =0 oe or
[ 1., j
tan x E—sm x |=0o0eor
correctly rewrites and then factorises: Note: division by sinx is M0
sinx(cos2 x —%} =0 oeor
. ( 1., j
sinx| ——sin" x |=0 o€ or
2
tanx(l —tan’ x) =0o0e
[tanx =0 or sinx =0] [x=] O Al
1 M1 | nfww
cosx = [£] 5 oeor
. 1
sinx = [t]\g oe or
tan x = [£]1
[x=1] A2 | with no extras in range; nfww
J_r% or £ 0.785 or + 0.7853 to + 0.7854,
Al for any two out of four correct,
3 ignoring extras
J_rT or+2.36 or+2.356 to + 2.3562
7(a) 282240 2 | M1 for 9! — 2! x 8! oe
7(b) 120 2 | M1 for 5! or *Psoe
8(a) Points plotted at B2 | B1 for at least 4 correctly plotted

x| 15| 30 | 45 | 60 | 75

Iny| 23|25 |31 35|39
or or
2.6 3.6

soi

and

single, ruled, straight line of best fit drawn

points
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Question

Answer

Marks

Partial Marks

8(b) | Iny=0.03x+1.8

2

M1 for
m = awrt 0.02 to awrt 0.03

or
c=awrt 1.7 to awrt 2.0

or
for the straight line form in terms of
In4 and k: Iny = In4 + kx[Ine]

and
k=0.03 or
k=0.02

B3

Must have been found using linear
points or linear equation

B2 for A=6o0rd=7
or 4 in range: awrt 6 or awrt 7

or B1 FT for In4 = their 1.8 or 4 =
etheirl.S

and

B1 FT for £=0.03 or 0.02 or
k in range: awrt 0.02 or awrt 0.03

Maximum of 2 marks if one or both
values not rounded to 1 sf

If BO scored, award
SClford=6o0rA=7

and

SC1 for £ =0.03 or £ =0.02
found not using transformed data
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8(c) A value of x in range 33 < x < 37.5 nfww, 2 | M1 for

1SwW

Iny = 2.8 or 2.83[32...]
OR

A value of x in range 29.5 < x <33 or
37.5 <x < 45 nfww

OR
M1 STRICT FT for

‘o In17 —theirln A
their k

STRICT FT their stated In4 and
their stated k or their stated linear
equation in (b)

OR
1 17
x= In
their k ( their4 j
STRICT FT their stated A and their

stated k or their stated exponential
equation in (b)
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9 AR2,0)orx=2[x=6] 2 | M1 for factorising or solving
32x—4x*-48=0

Finds equation CD/ x-coordinate of C or D or 2 2+6 _
maximum point : x =4 M1 for or32-8x=0
D(4, 8) or [equation ABisy=]4x—8 2 12-0 .

(4.8) or[eq vl leoryzgxlz or myp = soi

3 5-2
4 B1 | must be seen

{Exz —ix3 - 48x}

2 3 )

4
or {§x2 —ix3 —40x}
2 3 2

Correct plan including correct substitution of M1 | dep on attempt to integrate
upper and lower limits at some point e.g. FT their 4 and their 8 if needed
r their4

16x° —%x3 - 48x} = x (theird —2) x their8 or
(;r ’ FT their 4 and their 4x — 8 of the
_ A & 4 form mx + ¢ if needed

16x° 2% —48x | —[2x* —sx];"" or
L 3 iy FT their 4 and
or (32 —theird) x — 4x* +(—48 —their(-8))
[, 4, e providing clear evidence of the

14x" ——x" —40x . derivation of this has been seen
40 . Al | dep on all previous marks awarded
3 isw or 13.3[33....] nfww

10(a) Valid explanation using f: f is one-one oe B1
10(b) Complete method to find inverse function: M1 | Condone one sign or arithmetic error

Swaps the variables and rearranges or
rearranges and swaps the variables

but must have the correct order of
operations

[£'(x)=] -VInx=3 iswor

DN T SR S
[f (%) _] In E oe 1SW

A2

Al for [f’l(x) :} [i]\/lnx—3 or
[£7(0) =] [+],/In= oe

Domain f': x > ¢*

B1

Range f': ' <0

B1
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10(c) g(x) = f'(e*) soi M1 | FT their expression for !
or g(x)=—/Ine* -3
~J2x-3 Al | If 0 scored, allow SCB1 for
—/2x -3 found from solving (g(x))*
+ 3 = 2x and using existence of
composite functions to deduce that
the square root must be negative
11 B1 | implied by three correct equations or

2n+n><2n—lX£+n(n_l)><2n—2

3
21 2

soi

e.g.
2
2" +"C x 2" x4 "C,x 2" x[fj
2 2

and sight of "C, =n and
oo n(n '— 1)

L= clearly in the working

Forms three correct equations e.g.
b=2"
(2n—1 )

ab=n(2"?) or ab=n-—-—=

%Clb — n(n y 1)(2r1—5) Orgab _ l’l(}’l - 1) (2”*2)

2 2?2
OR ﬁnds c.g a :z and 2(1 — n(n_l)
4 8 32
OR finds e.g.
ab:nxéxl and 2ab=—n(n_1) xéxl

B3

B2 for any two of three correct
equations

or B1 for any one of three correct
equations

OR B2 for a=z or 2a=m
4 8 32

oc

b 1
or ab=nx—x— or
2 2

9 nn-1) b 1

—ab = X—X— 0€
8 2
Finds a correct equation in # soi e.g. B1
n*—10n=0 orn—1=9or 10n =n*or
n_ n(n—1) OR
4 36
Finds a correct equation in « soi e.g.
16a*> —40a =0
B3 | B1 for each

n=10a=§oeb=1024
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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 descriptions 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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Mathematics-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, non-integer 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 or sign 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 A or B 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 Partial Marks
1 —5=-92(x-— 3
y=5=-2(x-3) oe M1 for midpoint(ﬂ,ﬂ) or (3, 5)
2 2
-1
Mifor m, =- oeor -2
2
121 ) 2 | B1 FT for x-intercept (5.5, 0) and
4 or 30.25 oe cao y-intercept (0, 11) soi;
FT their perpendicular bisector
providing M1 M1 awarded
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Question Answer Marks Partial Marks
2 Uses b* — 4ac correctly: M1
(2k — 1)* — 4(k)(k + 1) [*0 where * is any
inequality sign or =]
Simplifies to —8& + 1[*0] Al
tical Value: k= 1 . M1 | FT their ak + b where a and b are
Critical Value: k= 3 soi constants
Al
k> % mark final answer
3(a) Accurate, ruled graphs drawn 4 | M1 for y= |4 — x| .
10}y
ol v shape with vertex at (4, 0)
T A1 Correct graph with y-intercept at
(0,4)
M1 for y =|2x—5| :
v shape with vertex at (2.5, 0)
Al Correct graph with y-intercept at
(0, 5)
4
24
3(b) x <1, x >3 final answer 2 | FT their (a) providing at least M1
awarded and a pair of V-shaped graphs
attempted
B1 for exactly two correct critical values
or
B1 FT for exactly two correct FT
critical values soi, FT their (a)
providing at least M1 awarded and a
pair of V-shaped graphs attempted
4 2 4
@) 105 isw or 13.125 oe B1 for °C, (x%)° 1 oe
8 ! 2x°
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PUBLISHED
Question Answer Marks Partial Marks
AL)XD | 1+4242) +6(242)? +4(2V2) +(242)* M1
soi
or
1+4(=242) + 6(-242) + 4(-22)°
+(=2+/2)*

soi
1+8v/2 +48+ 642 +64 or Al
1-8v2 +48—64+/2 + 64
Correct difference stated or clearly M1 | dep on sight of correct expansions with
implied numerical coefficients
1482 +48+ 642 + 64 —
(1- 82 + 48— 642 + 64)
1442 nfww Al

4(b)(i1) (their k)\/i 1-2 2 | STRICT FT of their integer value of k

y _

1+x/§ 1—x/§ -
(their k)\/a —2their k o
-1

€

B1 STRICT FT of their integer value

simplified to 2(their k) — (their k)N2 ofk ¥
mark final answer for their k\2 W1 V2
1+V2  1-\2
5(a)(1) sec? x + 2tan? x oe and 2 | M1 for use of a relationship to form a

convincing correct statement from

. 2
correct completion to 3tan” x + 1 nfww which the answer can be easily

2sin® x

0052 X

determined e.g. sec’ x + or

+2tan’ x

COS2 X

S(a)(it) tanx=[ir]1 soi M1 FT tanxz[i] 4 —theirl providing
their3

4 —theirl
- >
their3

0

[r—] % _ % or £0.785[39...] nfww A2 | Al for each, ignoring extra solutions

and no other solutions
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PUBLISHED
Question Answer Marks Partial Marks
S@)(ii1) | f'(x)=6tanxsec’ x oe M2 | BT 2(their3)tan xsec® x
M1 for
f'(x) = k tan xsec® x where k # 2their 3
. P A2 | Al for each nfww
f’(—jz 12; f’(——): — 12 nfww
4 4
5(b) Correct use of sin2@+cos? =1 to form M1 | Condone one sign or arithmetic error in
a 3-term quadratic in sindin solvable rearrangement
form
50sin” @+ 5sin6 -3 [= O] oe
Solves or factorises their 3-term quadratic M1 | FT their 3-term quadratic in sin&
insinfe.g.
(10sin@+ 3)(5sinfd— 1) [= 0]
sind=-0.3 sind= 0.2 soi Al
11.5 or 11.53[69...] A2 | with no extras in range
168.5 or 168.46[30...]
197.5 or 197.45[76...] Al for any two correct angles, ignoring
342.5 or 342.54[23...] extras
6(a) (2x + )(x — 3)(x + 1) nfww M1
Correct method leading to Al
x= —l ,x=3,x=-1
2
6@ | [p'(x)=]3x* +2ax+b[=0] Bl
4 4 B1 | OR forms the product (3x —4)(x —2) =0
3(—) + 2a(—j +b=0
3(2)* +24(2)+b=0 B1 | OR multiplies out to find
3x* —10x+8=0
Solves to find the value of one unknown M1 | FT their linear equations in ¢ and b oe
OR compares coefficients to state a
value of @ or b
a=-5,b=8 Al
[p(1)=]1+a+b+c=-5oe,soi M1
[1-5+8+c=-5] Al
c=-9
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6(b)(i1) [p"(x) =] 6x + 2(their a) soi M1 | FT their a
6(2) — 10 =2 > 0 [therefore minimum] Al
7 M2
@) l><92><6'—l><52><6’=41t oe, soi M1 forlx92><€ or l><52><6 oe,
2 2 2 2
soi
L Al
0= P oe or 0.449 or 0.4487 to 0.4488
7(b 2
®) [Arc AD =] 5771 M1 for [Arc AD=1] 5% their% FT any
stated value of @ from (a)
[AC=14.991[27...] rot to 4 or more sf 2 | M1 for
[AC? =19+ 5%~ 2(9)(5) cos(theirgj
FT their Gproviding 0 <0 < g
11.2 or 11.23[526...] rot to 4 or more sf Al
8 B2 B1 for
jcos(4x —Ejdx | lsm(4x ——j (+¢)
4 4 . i 1
ksm(4x——) where k>0 or k=——
4 4
3 1 ) M1 | FT their k providing B1 awarded
—=—sin 4(—)—— +c
4 4 16/ 4
T 2 M1 FT for
——cos| 4x—— |[+=x (+4) . 1
6 4 mcos(4x——)+(iheir—)x (+A)
4 2
FT their ksin (4x - %) +theirc
providing at least B1 M1 awarded
2 M1 FT for

i 1 3t w 1(3nj
—=——cos| ——— [+=| — |+ 4
4 16 4 4) 2\16

FT

(their m)cos(4x —%j + [their%jx +4

providing previous M1 awarded
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Question Answer Marks Partial Marks
9 M2
Y_ -Bx-1)?x3 M1 for & = —k(B3x—1)" where k>0
dx dx
Al
[When x = 1] Y = 3 andy = 2 FT their Y providing M1 has been
dx 4 2 dx
awarded
Equation of t t: M1
que; on 03 angen FT the value of their Y atx=1
y——=——(x—1) oeisw dx
2 4 and their y
B(7,0) oe Al
Area of triangle: M1 | FT their 7 and their —0.75x + 5.25 of the
fi + c if needed
l><2><((their7)—l) or 27 nfww or ormay e thheede
2 2 2
21 21
“3(49)+ = —(—5 +—j
8 4 8 4
[Area under curve = F(x) = ] B2 | B1 for
9
1 L e “Dor Lin3x—
[4x+§ln(3x—1)1 oe I3x—1 dx=kIn(3x—1)or 3ln3x 1
Correct and actioned plan e.g. M1 | dep on at least previous B1 and correct
2 lan or correct FT area of triangle oe
F(9) - F(1) — their ?7 y 1ang
Al
1 8l + lln 13
23
or 19.4 or 19.35[49...]
10 OP=A(a+c)oe Bl
— 2 B2 . )
OP=a+u —a+§c oe B1 for OP=a+ u —a+(theirgjc
Equates components at least once: M1 | FT providing at least B1 awarded
A=1—-u or A= 2 7
5
Equates components: Al
A=1-p and Az%,u
A2
yzé ﬂzg and Al for yzé or /Izg
7 7 7 7
DP:PA=2:5=0P:PBoe
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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 descriptions 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 marksare 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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Mathematics-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, non-integer 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 or sign 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 A or B 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

S0i seen or implied
Question Answer Marks Partial Marks
1(a) 8 — 4x = 10 oe soi M1
and

8 — 4x = —-10 oe soi

OR
16x* —64x—36[=0] oe

‘= 1 X_9 A2 | mark final answer
272

Al for x=—1 or x=g
2 2

1(b) —30%2 +105x — 75 [*0] oe M1 | condone one sign or arithmetic error
where * is any inequality sign or =

Critical values 2.5 and 1 2 | M1 for factorises or solves a 3-term
quadratic to find critical values

X<1x>25 Al | mark final answer
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Question Answer Marks Partial Marks
2 a+b/5 20 . 200+ 75) . Bl
0e, soi
1475 4+ 2\/_ 4+25
[20x] 1+7J’ 4-25 M1 | condone one slip providing it is not in
I ZJ_ 4-205 the rationalisation factor
or [10x] 1Jr7\/_>< 2-5 oe
2+ 2-5
20(28+/5 — 70+ 4 — 2./5) Al
16-20
. 10(14+/5 —35+ 2 —/5) oe
4-5
a =330 and b = -130 oe, nfww Al
Alternative method
a+b5 20 , (B1)
= oe, soi
1475 4+25
Cross multiplies and multiplies out: (M1) | condone one sign or arithmetic error
20+140/5 = 4a+ 4b\/5 + 2a./5 +10b
Correct pair of simultaneous equations (Al)
4a + 10b = 20 oe 2a + 4b = 140 oe
and solves for a = 330 or b = -130
a =330 and b = -130 oe, nfww (AL)
3(a B2
(@) %a + 1 b or equivalent simplified Bl for a + % (b-a)orb+ % (a—h)
expression oe
or for 3(OP —a) = b — OP oe
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+2.19 or £2.186[2...] rot to 4 or more sf

PUBLISHED
Question Answer Marks Partial Marks
3(b) 24 2 1 6
q= oe M1 for 12\/§x—( joe,
[—12j ¢62+(—3)2 _3
soi
r= (_ﬁj oe ? M1 for 15«Ex;[_5j oe
15 Jes2 s 5)
soi
If MO MO, then SC1 for the unit
direction vectorsi[ 6] or better
e
and L(_SJ or better
J50( 5
9 M1 | FT their (g + r) providing at least M1
lg+r|= ‘(3]‘ =\9% + 32 previously awarded
[unit vector in directi ]19 Al
unit vector in directiongq +r=] —=—| ~ | oe,
&)
isw
4(a)(i) dy . . . B2 | B1 for an attempt to differentiate both
X Gsinxcosx —sinx oe, isw terms with one term correct
M1
3sin® x+cosx+ﬂ(65in XCOS X —Sin X) FT their dy of the form
sin x dx
ksinxcosxzsinx
Correct simplified step e.g. Al
3sin? X + oS X + 6C0S% X —COS X Or
3sin? x +6c0s® x or
3+3c0s? x
leading to 3(1+cos® x) nfww
4(a)(ii M1 | FT their k idi <k<4
(@ (i) cos? le their k providing 0 <
3
1 M1 | dep on previous M1; FT their k
cosx =[%],[|= oe
3
+0.955 or +0.9553[1...] rot to 4 or more sf A2 | and no other angles in range

Al for any two correct angles,
ignoring extras
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Question Answer Marks Partial Marks
4(b)(i) 1 2 2(x_
[1—%x 2jsecz(x—\/i) oe, isw M1 for f(x)sec (X \/;)
4(b)(ii) Correctly writes M1 | where k is a non-zero constant;
1 dependent on part (b)(i)
(1—%x stecz(x—\/;):
2\/;_1sec2(x—\/§)or 2x -1
2x 2x cos? (x — /%)
and
states an answer k tan(x—/x)
or
2dx -1
states — dx =tan x—«/§
J‘\/_cos 2(x—=/x) ( )
2tan(x—\/;)+c nfww Al
5 Correct quotient rule: 2 | M1 for
1 (1
IN3x)[1] — x| —x3 In3x)[1] — xx their| —x3
R ) o (30 (3XijR
dx (In3x)? dx (In3x)?
OR correct product rule using y = x(In3x)-1: for
ay _ x[—(ln 3x)? xij +[1](In3x)* ady _ thheir(—(ln 3x)? xij
dx 3x dx 3x
+11(In3x)*
In3-1 . M1 . - .
6_y: n3 > 06, sol FT their dy providing quotient
h  (In3) dx|,
rule or appropriate product rule
attempted
_In3-1 Al | must have evidence of correct
(In3) ———h or dy=0.0817h nfww derivative
6 [ 1 24XT5 B2 | B1 for ke*™*, k=—4
——e oe
4 -0.25
Correct use of correct limits: M1
y m FT their —=e** providing B1
_leo _(_leSJ oe awarded
4 4
1 1, . . Al
_Z+Ze or exact equivalent, isw
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Question Answer Marks Partial Marks
7(a) Correctly eliminates x or y e.g. M1
2
4x? —B(EJ + x(gj = 24.0e or
X X
2Y 2
4[—) -3y? + y(—j =240e
y y
Rearranges to a 3-term quadratic in x2 or y2 Al
Soi e.g.
4x* —22x* —12[=0] or 2x* —11x* -6[=0]
or 3y*+22y?-16[=0]oe
Factorises or solves their 3-term quadratic in M1
X2 or y2soi e.g.
(2x2 + 1)(x2— 6) or (3y?2 — 2)(y? + 8)
Al
x? =6 oe, nfww or y? =§ nfww
2 Al | and no other values;
(ﬂ/— J_j 6, + 3 )% nfww dep on at least the first M1 Al
7(b) o — )2 v Y2 oe SO M1 | FT providing their xp, Xq and their ye,
\l( P =XQ)" (¥ = ¥o)" 08, soi yo are non-zero
Al
2 5
3
8(a) Points plotted at B2 | B1 for at least 4 correctly plotted
x| 1| 3| s| 10| 12 points
lgy| 1.6 | 22| 28| 43| 4.9
soi and ruled, single straight line of best fit
8(b) Igy = IgA + xlgb soi Bl
IgA = their 1.3 soi M1 | dep on using linear points
Igb = their4.9—1.6 0e or Igh = 0.3 0¢ soi M1 | dep on using linear points
12-1
3 A2 3
A =102 isw and b = 101 isw Al for A = 1013 isw or b = 10%0 isw
A =20 and b = 2 nfww Al | If zero scored, award SC1 for

A =20 and SC1 for b = 2 found
without using the graph in any way
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8(c) 191500 = 3.2 or 3.17[60...] M1
1500 FT theirAand b
OR x=l0gyp| ———
gthelrb (theirAj
OR x— IngOO—.thelr IgA FT their IgA and Igb
theirlgb
awrt 6.2 to awrt 6.4 isw Al
9(a i Bl
(@) [A=]1x2x0.5+1(x+2)2><2+ly2[><1] soi
2 2 2
[P=] M1 | Attempts to form an expression in x
X+05X+2+2(X+2)+(X+2—-y)+y+Yy and y for the perimeter using arc
lengths and lengths of lines
Equates P to 24 and rearranges: y :16—gx &
Al
A=%x2 +4x+4+128—72x+%1x2 oe
leading to given answer
A=9§1x2 —68x+132
9(b) dA_ 91 «— 68 M1
dx 4
M1
Solves (:I_A =0 for x FT their 3—A providing at least one
X X
term is correct
272 90 Al
X=—— or 2— or
91 91
2.99 or 2.989[01...] rot to 4 or more sf
2 M1 | FT their x
A= 9_1(&) _es(ﬁjmz
8\ 91 91
A= 2764 or 30% or Al
91 91

30.4 or 30.37[36...] rot to 4 or more sf

© Cambridge University Press & Assessment 2024 Page 9 of 11




0606/22 Cambridge IGCSE — Mark Scheme February/March 2024
PUBLISHED
Question Answer Marks Partial Marks
10(a M1
® a" =b* and na“(lj:%b3 oe
a
Eliminates b from one equation using the M1 | dep previous M1
other equation e.g.
an—2 _@
En n
a4
Simplifies a terms e.g. Al
n 3n 3
at =B g " =(4—8]
n n
Uses an appropriate power and completes to Al
the given form e.g.
2
n )\ 2 an _\3 a2
(a“ 2) :(@j or (a“ 6) =(ﬁj -
n n
n 2
-> a? =(§j
n
10(b) Correct equation in a, b, n M1
=1 a2, iz =1056b? oe, soi
2 a
Correct equation in a, n Al
n
-0 an2y iz =1056a2 oe
2 a
_ n_ Al
{yxaz * =1056 oe —J
Correct equation in n only
2
nn-1 [ﬁ) =1056 0e
2 n
n2—-12n=0o0rn-12=0oe Al
n =12 only Al
a=4onlyand b =64 only Al
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11 dS dS dr ds Bl
— =—x— 0r — =6 50i
dt  dr dt dr
S =2mr(4r) or 8xr? Bl
16nr =6 M1 | FT their S = krr? with k a positive
integer to give 2knr =6
6 . Al
r=— oe, isw
16n
Al

S =i oe, isw
8r
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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:
o the specific content of the mark scheme or the generic level descriptors for the question

o the specific skills defined in the mark scheme or in the generic level descriptors for the question
o 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:

o 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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Mathematics-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, non-integer 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 or sign 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 A or B 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.

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) —3(x+2)2+31 B4 | B2 for —3(x + 2)?
orBlfor(x+2)2 ora=-3andb=2
B2 forc=31
or Bl for -4 x -3 + 19 soi
1(b) Maximum value 31 when x = -2 B2 | Strict FT their ¢ from part (a) and
—their b from part (a)
B1 for either without contradiction
1(c 2 M1 | FT an expression of correct form from part (a
© -3(Ju+2)" =-310e P part (a)
Al
Rearranges as far as Ju = -2+ %1
1.48 cao or 1.475[13...] rot to 3 or more dp Al
or 43-44%3 isw
3
2 Correct method to eliminate y: M1
5x—3(1-x)=2o0e
or adds
3x+3lny=3
5x —3lny =2
to obtain 3x + 5x = 3 + 2 or better
-5 Al
x=goe
Iny = 3 0e M1
8
3 Al
y = e8oeorl.45
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2 Alternative method
Correct method to eliminate x: (M1)

5(1—-1Iny)-3lny=2o0e

or subtracts

5x —3lny = 2 from

5x + 5lny =5

to obtain 5Iny — (=3Iny) = 5 — 2 or better

M1
In y:§ oe (M1)
8
3 (A1)
y = e8 oeorl.45
8
3(a B3
@ 2x% +5x —%In(2x+3)+c oe B2 for 2x* +5x —%In(2x+3)
or 2x* +5Xx —%In2x+3+c
or 2x* +5x +kIn(2x+3)+c
with k #0
or B1 for 2x* +5x+...+C
or ...—lln2x+3
2
or ..+klIn(2x+3) withk+0
3(b) Substitutes limits and subtracts in correct M1 | FT their part (a) providing it includes a term
order kIn(2x+3) withk#0
1 1 Al
18+15-=In9 |- 2+5-=1In5
2 2
_1,,9 1,5 Al
26 2In5 or 26+ 2In9 oe
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4 (2+ax)5=25+5><24ax+10><23a2x2+... Bl
(2+ax)5(1+bx): M1
32 + 80ax + 80a?x? + 32bx + 80abx?...
80a+32b=112 oe, isw Al
80a? +80ab = —240 oe, isw Al
3a? -7a-6=00e M1
(Ba+2)(a—-3)=0 M1
a=3and b =-4 and no other values Al
5 [mtangent :] -2 pX73 +50e Bl
- B1 . .
[When x = 1, Mnormal = ] 1 FT if appropriate
2 their -2
or gradient of tangent = 1 nfww dX |y
their(2p+5)  © N
or their(-2p+5) =1 theird—
X x=1
or their®| and their evaluation of ——
dx |, -1
p = 2 nfww Al
[When x = 1] their5=-1+q ory=-x+6 M1 | FT y = (their p) + 3 providing at least 2 of the first
3 marks awarded
g = 6 nfww Al
6 ax? —5x+2=2ax+x—10 M1
ax® —(2a+6)x+12[=0]oe Al
Correct use of b?—4ac [*0]: M1 | where * is any inequality sign or =;

(- (2a + 6))> — 4(a)(12) [*0] oe

FT their 3-term quadratic in x and a

4a’ —24a+36[*0]

Al

Factorises or solves their 3-term quadratic
ina

M1

FT their 3-term quadratic in a

a=3

Al
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6 Alternative method
3 a+3 (2) | M1 for2ax -5
a=——0e OFr X=——
- a
6 3 ). (M1) .
——+1|x-10=| — [X“—5x+2 oe FT their a of the form where k, b, c are
x-1 x—-1 bx+c
or non-zero constants

2
(2a+1)[a—+3j—10 - a(a—+3J —5(aL3)+ 2
a a

oe

or their x of the form % where d, e, f are
a

non-zero constants

3x2—12x+ 12 [= 0] oe or a®> —6a+9[=0] (A1)
Solves their 3-term quadratic in x as far as (M1)
X = ... or factorises or solves their 3-term
guadratic in a
a=3 (A1)
7(a) 20cos2t + 12sin2t 2 | B1 for 20cos2t or 12sin2t
7(b) 12 B1
7(c) (20 M1 | FT acos2t + bsin2t where a and b are non-zero
tan 2t =their %z oe integers
t=1.06 or 1.055[60...] rot to 3 or more dp A2 | Al for2t=-1.030[3...]or2t=2.111[2...]
7(d) S =—5cos2t —3sin2t (+ C) B2 | B1 for —5cos2t or —3sin2t
—5cosT — 3sing — (—5cos% Q 3sin%) M1 | FT providing at least B1 previously awarded
or s =—5co0s2t —3sin2t + 5
and s, —s, =10-2
2 4
8 Al
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8 (2-+10)(2++10)=-6 Bl
—1+ 1P — 42— 10)(2 + 10) M1
X=
2(2-+/0)
1+ . h—a(- Al
- 1+, /1-4(-6)
2(2-+10)
Y 4 e Al
2(2-410) " 2(2-0)
—6 o (2+‘/1_0) ML FT L\/_ where Kk is a non-zero constant
2(2-10) (2:++0) ?(2-+ho)
4 (2+\/ﬁ)
or X
2(2-+10) (2++/0)
— Al | Must have sufficient detail shown
—6(2+310) 1.1 5
2(-6)
4(2+10) 2 1 T Al | Must have sufficient detail shown
——————f0e= ————
2(-6) B ©
9(a) 2(e*+1)2-1[=28] M1
e = -1+ \/goe o
3 . Al
X= In(——l} iswor 0.115
2
or 0.1145[06...] rot to 4 or more dp
9(b) f is not one-one, hence f does not exist oe B1
g'x)=Inx-1) 2 | M1 for x = In(y — 1) and a swop of variables at
some point
or y=In(x +1)
or =y-landy=Inx-1
x>1 Bl
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10(8) | oa=+/62+8 oeor 10 Bl
[Angle AOB =] M1
0.9272[95...] rot to 4 or more dp
or
[Angle OAB =]
0.6435[01...] rot to 4 or more dp
[Angle COB =] 2.214[297...] rot to 3 or Al
more dp
[Arc CB =] 6(their 2.214) M1 | FT their COB
[Perimeter =] 8 + (their 10 + 6) + 6(their M1 | FT their arc CB and OA
2.214)
37.3 or 37.28[578...] rot to 2 or more dp Al
10(b ) M2 | FT their 2.21
(b) L ex6+ix62x2214 0e, soi 1
2 2 ML for  x 62 x 2.214 50i
63.9 or 63.85[735...] rot to 2 or more dp Al
11(a) 1 N 1 M1
11 1 1
COSX SinX Ccosx sinx
Simplifies denominator Al
1 N 1
sinX—CcosX  Sin X+ Cos X
sin Xcos X Sin Xcos X
Writes as two simple algebraic fractions: Al | OR writes as a single simple algebraic fraction:
sin Xcos X N sin Xcos X Sin X cos X(sin X + oS X) + sin X cos X(sin X — cos x)
SiNX—C0SX  SiN X+ COSX (sin x —cos x)(sin X + oS X)
Combines and simplifies: Al
2sin? Xcos X

sin? x —cos? x

Correct simplification to given answer e.g. Al | All steps correct nd fully justified
2siA®X COSX _ 2C0SX
cos?’x  1-cot?x
X=——
sin® x
or Si?x (2c0s x) {_ ZCosx}
sir?X (1—cot? x)

~ 1-cot? x
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11(a) Alternative method
Common denominator: (M1)
SEC X + COSEC X + SEC X — COSEC X
(sec x — cosec x)(sec X + cosec X)
N Al
Simplifies: 5 2secx 5 (A
Sec” X —cosec” x
Rewrites in terms of sinx and cosx: (Al) | OR multiplies numerator and denominator by
2 cos’x:
oS X 2secx y cos? x
1 1 sec® x—cosec?x  cos? x
cos®x  sin?x
2 (A1)
COS X y cos” X
1 1 cos®x
cos?x  sin’x
Correct simplification to given answer e.g. (A1)
2cos/2/x
cosX _ 2c0sX
cos’x cos’x  1-cot’x
cos’x  sin?x
11(b B1
(®) tan(erEjz[J_r]i
4 3
[ n } T T 51 n M1
y+—==| —,0r——,0r——, 0r——oe
4 6 6 6 6
[y=] T 5n 13n 17n o6 A2 | No extras within range
T T T T o
Al for two correct, ignoring extras
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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:
o the specific content of the mark scheme or the generic level descriptors for the question

o the specific skills defined in the mark scheme or in the generic level descriptors for the question
o 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:

o 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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Mathematics-Specific Marking Principles

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.

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

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

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

Where a candidate has misread a number or sign 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 A or B mark for the misread.

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
cao
dep
FT
isw
nfww
oe

rot
SC
SOi

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 . _
(@) yz—lx+25|sw 3 M1 form= 29-23 oe or 1
2 -8-4 2
and
M1 T for Y22 =their(—lj oe
X—4 2
or
y= their(—%) X+cand 23 = —% x4 +coe
OR
M1 for solving
23=4m+c
29=-8m+c
form:—% orc=25
and
M1 FT for correctly using their m or their ¢
to find corm
Solves their linear equation simultaneously M1 . 1
withy = 2x + 5 to find x or y FT their y=—§x+250e
(8,21) Al
1(b) J87 121 oe M1 | FT their (8, 21)
/505 isw or 22.5 Al
or 22.47[22...] rot to 2 or more dp
2 X%+ 2kx = —2x — 6k —1 M1
x* +(2K +2)x + 6k +1[=0] Al
Correctly uses b? — 4ac [*0] for their M1 | where * is any inequality sign or =;
equation FT their 3-term quadratic in x and k
(2k + 2)? — 4(6k + 1) [*0]
4k? — 16k [*0] nfww Al
k=4 Al | dep on all previous marks awarded
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2 Alternative method
2x + 2k (M1)
k=—x-1lorx=-k-10e (A1)
~2(-k—1) -6k —1=(-k—1)2+ 2k(-k - 1) (M1) | FT their k of the form ax + b where a and b
oe are non-zero constants
or-2x—6(-1-x)—1=x(x+2(-1-x)) oe or their x of the form ck + d wherecand d
are non-zero constants
k? -4k [=0] (Al)
orx?+6x+5[=0] and x=-5[x=-1]
nfww
k=4 (Al) | dep on all previous marks awarded
3 16+93 Bl
(2+3)’
(16+9V3)(7-443) M1 c(16+9v3)
FT ————~ where a, b and c are non-
(7+443)(7-443) a+by3
Zero constants
or 16+9J§X 7-43
7+4J3 7-43
112 —64+/3 +63/3-108 Al
o “112+ 64+/3 —63/3 +108
-1
4—J§ or —J§+4cao, nfww Al
Alternative method
16+9/3 (B1)
(2+3)’
2 M1
(16+943)(2-3) N 16+9\/§X(2—«/§)Z (M1)
(2+43) (2-4B)  (243)° (2-\B)
112 -64+/3 +63/3-108 (A1)
or 64—32/3-323+48+
36+/3-54-54+ 273
4—3 or =3 + 4 cao, nfww (A1)
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4(a) 2x+2 Bl
T 0€, Soi
g2
15x+2 _ M1 2x+k kx+2
¢ =100e FT ——=10 oe or ——=10 oe
e2 e2
where k is an integer and k > 0
2X+2
or =10 oe
en
where nisanintegerandn>1lorn=-2
1.5x+2=1In100e M1 | FT an expression of, or equivalent to, the
form e®* =10 oe where a and b are non-zero
constants
. Al
X = %(Inlo —2) oe, iswor 0.202
or 0.2017[23...] rot to 4 or more dp isw
4(b) y? L M2 | M1 for at least one correct log law used in a
=92 nfww i
4y-9 correct equation e.g.
y? 3 2 1
or logg =logg 92 0e logg y° —logg(4y —9) ==
4y -9 2
2
or lo =—
$ayTe 2
or 2logg y —logg(4y —9) = % logg 9
y? =12y + 27 [= 0] nfww Al
(y-3)(y-9)=0 DM1 | dep on at least M1 previously awarded
y=3,y=9nfww Al
5(a) Correct first derivative: M2 | M1 for two terms of x° —7x% +12x—5
3x* —14x+12 differentiated correctly
[At x = 1] gradient of tangent: 1 Al
y — 1 =their(-1)(x — 1) oe M1 -1
ory=-x+cand1l=-1+csoi FT d
their &Y
dX x=1
y—1=-1(x—1)or y=—x+20e, isw Al
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5(b) X —7x% +12x -5 =their(—x + 2) B1 | FT their y = ax + b where a is a non-zero
constant
Uses the correct linear factor x — 1 and the M1
correct cubic x* —7x? +13x—7[=0] to find
a quadratic factor with at least two terms
correct
X —6x+7 Al
Correct use of formula or completing the M1 | FT their 3-term quadratic providing it is
square on their 3-term quadratic, e.g., from an attempt at finding a quadratic factor
. —(—6) + i(—6)2 —4[1)(7) and the discriminant is not negative
B 211]
6+./36—
oF X = 36 — 4[1](7)
2
x=3++2 Al
6 —(x+ 2)2 _} x+4+ﬂ A B2 | B1 for t\gvo terms correct
L X X or for w
X
[ 2 < B2 ¥ 8
—+4x+4Inx Bl for | —+...+4Inx
2 2
L 2 2
3
or [...+4x+4Inx],
x? :
or {—+4x+k|nx} with k= 0
2 2
9 4 M1 | dep on at least previous B1 for integration
—+12+4In3 |—-| —+8+4In2
2 2
3 . Al
6.5+4In 5 or exact equivalent
7@ | velocity: 3e? —4e —1 isw B2 | B1 for 3e* or —4e™*
Acceleration:  6e% +8e isw Bl | FT me®+ ne® +k where m, n and k are

constants
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7(b) | 3e*—e?—4=0 Bl
or 3(e* )2 —e?—4=0
(3e2t —4)(e2‘ +1) -0 M1 | FT their 3-term quadratic in e** oe
e =& nfww Al
3
%In% oe, isw or 0.144 Al
or 0.1438[41...] rot to 4 or more dp
and no other solutions
7(c 1,4 T M1 2 -2t ;
(c) 6><e2[2|n3) oo 2[2|n3j FT pe? +qe V\'/here p -andlq ar4e non-zero
constants and their posmveE In 3 from part
(b)
14 nfww Al
8(a) Derivative of sin2x: 2cos2x soi Bl
Product rule: x x 2cos2x + [1]sin 2x isw B1 | FT their 2cos2x
8(b) y= % soi, isw Bl
gradient of tangent: 1 soi B1 | dep on correct derivative
y=xory—x=00rx—-y=0 B1 | dep on correct derivative
8(c) L M3 | M2 for xsin2x+kcos2x
i 2x+30052x * nfww 1
Xsin 2 . wherek > 0ork= _E; nfww
or M1 for
[2xcos2xdx = xsin2x — [sin2xdx
or %SZX + [2xcos2xdx = xsin2x
Tein®  logem 1 Al
gSIng +5C083 2cosO
3 _1 g 33 Al
12 4 12
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9(a) Correct pair of simplified linear equations B3 | B2 for one correct simplified equation

in a and d with terms collected, e.g., or
B1 for

3a+3d=-36 iswor a+d=-12isw a+a+d+a+2d=-36

3a+30d =72 iswor a+10d = 24 isw or g{2a+(3—1)d} __36
or a+9d+a+10d +a+11d =72
or %{2a+ (12-1)d) —g{2a+ (©-1d}=72
or 12a + 66d —9a —-36d = 72
or 2{2(a+9d) +(B-1d} =72

Solves two linear equations for d or a e.g. M1 | FT their linear equations ina and d

27d=108 —»d=... providing at least B1 earned and the

or9d=36>d=... equations have a solution

ora+10(-12-a)=24 »a=...

27a=-432 > a=...

d=4and a=-16 nfww Al

9(b) 1.2"*101 B3 | where * is any inequality sign or =;
[ha2"-1 .,

B2 for L.2-D) 500
or B1 for r=1.2 soi

nlogl.2*log101 or log, ,101s0i M1 | FT 1.2"* their 101 providing B2 has been
awarded and (their 101) > 0

n=26 Al | dep on all previous marks awarded
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10(a) Writes cotx and tanx in terms of sinx and M1 | OR
COSX: sinx(1 sin x cosxl 1 COS X
sin x COS X  COS X * " sinx

1 COSX g sinx (1_ cosx)(l_ sin xj

sin x COS X sin x COS X
Simplifies denominator: Al | OR

sinx COS X . (cosx—sinx) (sinx—cosxj
. . sinx| —————— |[+COSX| —————
Sin X —Cos X COSX —Sin X COS X sin x
sinx COS X (sinx—cosx)(cosx—sinxj
sin x COS X

Writes as two simple algebraic fractions: Al | OR writes as a single simple algebraic

sin? x Cos? X fraction:
Sin X — COS X Cosx_sinx SinZX(COSX—Sin X)+C:C)S2 X(SinX—COSX)

(sin x — cos x)(cos x —sin x)

Writes as a difference with a common Al sin? x(cos x —sin x) — cos? x(cos x —sin X)
denominator: R (sin x —cos X)(Cos X —sin x)

a2 2

sin“x  cos” X
SinX—CosX  SinX—CoSX
Correct simplification to given answer, e.g., Al | All steps correct and final step fully justified

(sin x —cos x)(sin X + cos x)
(sinx —cosx)

or
(SinX—€TSX) (Sin X+ COS X)
(sinx—coSX)

=Sin X+ COS X

[=sinx+cosx]

by factorising
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10(b 2 —1[= B2 i
(b) | 10cos? x+3cosx—1[=0] B1 for 9(_:osx N _3 _SINX - otter
or sec’ x—3secx—10[=0] sinx— sinx CosX
or 9+ 3t_an X _tan® x or better
sin x
OR
M1 for one sign error in
10cos® x +3cosx —1[=0]
or sec’ x—3secx—10[=0]
(5cosx—1)(2cosx+1)[=0] M1 | FT their 3-term quadratic in cosx or secx
or (secx—5)(secx+2)[=0]
1 1 A2 | Al for any two correct angles
[cosx = = and cosx = —= 1 1
S 2 [found using cosx = c and cosx = 3
OR OR
secx = 5 and secx = -2 leading to] secx = 5 and secx = -2];
78.5 or 78.46[30...] rot to 2 or more dp ignore extras
281.5 or 281.53[69...] rot to 2 or more dp
120
240
and no extras inrange 0 < x < 360
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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:
o the specific content of the mark scheme or the generic level descriptors for the question

o the specific skills defined in the mark scheme or in the generic level descriptors for the question
o 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:

o 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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Mathematics-Specific Marking Principles

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.

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

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

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

Where a candidate has misread a number or sign 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 A or B mark for the misread.

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
cao
dep
FT
isw
nfww
oe

rot
SC
SOi

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 2023 Page 3 of 11



0606/23 Cambridge IGCSE — Mark Scheme October/November 2023
PUBLISHED
Question Answer Marks Guidance
1(a) 3 B2 | Bl forg(0)=0
or [fg(x) =] 2sin(e®*— 1) + 3cos(e®* - 1)
Soi
1() g9(x)= ea(e Y —1oe, isw Bl
1(c) 3y=In(x+1) M1 | condone one error
or 3x = In(y+1) and swops the variables at some
point
g'(x) = 1In(x+1) soi Al
[x=]4 Al
Alternative method
x =g(%In5) soi (B1)
e3(§ln5) — 106 (Ml)
[x=]4 (Al)
2 Uses b2 — 4ac [*0] M1 | where * is any inequality sign or =;
k2 — 4(4k — 15) [*0]
k2 — 16k + 60 [*0] Al
(k — 6)(k _10) [*o] DML1 | FT their 3-term quadratic;
dep on previous M1
6<k<10 Al | Mark final answer
Alternative method
2x +k [=0] (M1)
2 Al
—kT+4k—15 [*0] oe (AL)
or —x* —8x—15[*0] oe
Solves or factorises (k —6)(k —10)[*0] (DM1) | FT their 3-term quadratic;
or (x +5)(x+3) [*0] and x = -5, x =-3 dep on previous M1
6<k<10 (A1) | Mark final answer
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3(a) Correctly eliminates log, x or log, y M1 | A correct equation in log, x only or
log, y only
x=16 ory=64 A2 | Alforlog,x=4or log,y=6
y=640rx=16 A2 | Al for log,y=6o0r log,x=4
Alternative method
5 M1
x}y? =2% and x_3=22 oe (MD)
y
y=640rx=16 (A2) | Al for y*® = 21 e or x1® = 276 oe
x=160ry =064 (A2) | Al for x3x 642 = 224 ge
5
X
or —=2%oe
64
OR
16° x y? = 224 oe
16°
or —-=2%oe
3(b) 2t+47(172t) — 29 82 Bl for 2t+47(172I) — 512
or 2t+4 — 29+1—2t oe, SOi 2t+4 0 )
or —— =2 soi
2
t+4-(1-2t)= IogI2 512 oe, soi (t +4)log, 2— (1 2t)log, 2 = log, 512
or t+4—(1-2t)= 292512 o
log, 2
3t + 3 =9 or better M1
t=2 Al
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4 ( 2 B2 2_2x+1 1 2 1
-1 1 o, Blfor X~ X or =L 4=
= =;—2x +X° s0i X x x* X
or for any two terms correct in
1 2x 2+ x°
X
5 B2 5
{.nHE_%} B1 for [Inx+...—i2}
X 2X° 15 2X° 3
e |
or | Inx+—+...
X 3
5
or [klnx+z—i2} with k #0
X 2X° 15
2 1 2 1 M1 | dep on at least previous B1 for
nS+--5 7| M35 15 integration
5 52 Al
In| = |-—
3) 225
5(@) | Correct use of nr?h=1000 to find an expression that M2 | M1 for nr?h =1000 soi
can be used to eliminate h
1000 1000
eg. h=— or arth=—
nr r
Correct substitution and completion to given answer Al
e.g. 2ar® +2mr x 10020 —omr? + 2000
nr r
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5(b - . B2 | B1 for one correct term
(b) Correct derivative: 47",_&20 oe, isw
r
Anr — 2900 — g and solves for r M1 | FT their deriva}tive providing that at
r2 least one term is correct
0o . Al
r=3 oe, isw
dn
or 5.42 or 5.419[26...] rot to 3 or more dp
.. d3s Al | Dep on previous mark
Second derivative a =4m +4000r 2 and
r
_ d’s -
When r =5.42, prea > 0 oe [hence minimum]
r
or 4z + 4000(5.42) ~* > 0 oe [hence minimum]
2
or d—fz 127w or 37 to 38 [hence minimum]
dr
d’s p .
oras r>0, P > 0 [hence minimum]
r
OR
correctly finds the values of the first derivative at
5.42 oe £ h, where h is small [hence minimum]
6@ Velocity: Ll B B2 1 B1 for fz(t) —1 or for gt +g(t)
4t* -5 4% -5 425
Correct structure of quotient rule or equivalent product M1 | FT their v if possible; must be of
rule equivalent difficulty
2 _ h Al .
Acceleration: (41" —5)(8) — (81)(8¢) oe, isw FT f t + k where k is a constant
(4t -5)? A -
6(b) 4t -8t -5=100e B1
(2t +1)(2t _5) =0 M1 | FT their 3-term quadratic in t
t = 2.5 and no other values Al | dep on correct quadratic seen
6(c) (4x2.5? —5)(8) — (8x 2.5)(8x 2.5) ] M1 | Substitutes a value of t >2 in an
Y, 08, SOI expression for a which has at least one
(4x2.5°-5)
term with a factor of 5 or
(4% -5)
1
16t* —40t* +25
a= —% oe only Al
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7(a) BC 2 M1
sin60 sin45
BC = \/30e Al
1 ) 3+43 M1 | FT their BC providing it has not been
5% J2 xBxsin75= 7 found using the given result for sin75
OR
height = 3+43 xioe
4 ) B
Al | dep on all previous marks being
sin75= Z(L\/g) oe awarded
46 :
Isolates sin 75 correctly
or deals with surds on LHS of correct
OR N equation
3+43 | 2
& 1+/3 .
[ 4 jx\/g L3 143 e.g.lx6xsm75:(M]x\/§
sin75=>— 2 Y% e =2 _ZTX° 2 4
J2 2 242
| ] J6 +2 Al | must be convincing with an
correct completion to given answer B | intermediate step if needed
Alternative methods (finding AC first)
M1
L 2 ACxsin6o= 3t V3o o4
2 4
Al) | Isolates AC correctl
Aczixix3+‘/§oe (A1) y
V2 B4
V2 +6 (A1) | Must be convinced no calculator is
AC=— being used
sin75  sin45 (M1) | FT their AC
2+46 2 May simplify to sin75=A—2C before
2
inserting their AC
(Al) | dep on all previous marks being

correct completion to given answer

6 ++/2
SN2

awarded
must be convincing with an
intermediate step if needed
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0 _AC —ﬂ or _AC —ﬁ or better Mt
Ve+2 2 B2 B
4 2 4 2
Al
R
2
8(a) sinx COS X M1 OR sin x(tan x +1) — cos x(tan x —1)
inx inx -
S 1 S 11 (tanx —1)(tan x +1)
COS X COS X
sin x COS X Al | OR
SINX—COSX SN X + COS X sin xtan X +sin X —cos xtan X +Ccos X
COS X oS X (tan x —1)(tan x +1)
. sin x sin x
sin x(+1j—cosx(—1j sin x sinx
OR s X~ COP sin x(+1j—cosx(—1j
sin*x 4 OR co_sx _ COS X
cos? x (smx_ j[smerl)
COS X COS X
i 2 Al in?
_smxcosx - COS” X SINTX i sinx 4 cosx
SinX—COSX  Sin X+ COSX OR _COSX
. ('sinx+cosx Sin X —cos X sin® x 1
sinx] ——————~ [-cosX| —————— 7~
COS X COS X COS” X
OR . -
sin“ X —cos” x
cos? x
sin® XCOS X +Sin X €0s? X — €0S? XSin X + c0s® X Al sin?x+cos’x  sin® x+cos® x
sin? X + COS XSiNX — COSXSinX — Cos? X OR COS X COS X
a2 2 or 2
OR Sin“ X —C0s“ X 1-2cos” x
sin® x +sin xcosx—cosxsinx+coszxx cos® x cos? X cos® x
COS X sin? x — cos” x
Fully correct justification of given answer e.g. Al | All steps correct and final step justified
cos x(sin2 X + cos” x) COS X 1 cos’X _ cosX
SN x—cos?x sinZx—cox ° cosx sin?x—cos®x  sin?x—cos? x
oe
8(b) 2c0s” X +C0s X —1[=0] B2 | B1 forcosx =1-cos? x—cos? x or
better
(2cosx—1)(cosx +1)[=0] M1 | FT their 3-term quadratic in cosx
[x =] 60°,300°,180° A2 | Al for any two correct , ignoring
and no extras in range extras
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9@ | Derivative of €*: 2e** soi Bl
X X 2e2x + e2X |SW Bl FT thell‘ Zezx
9(b) [Whenx =1]y =&’ Bl
. _dy B1 | FT their derivative which must include
[gradient tangent =] their — o
dx|, at least one term in e
Gradient of normal = ﬁ Bl ET -1
their(3e .
(3¢%) thelrd—y
dx|,
y—e= -1 (x — 1) oe, isw Bl | dep on 2 marks awarded in part (_a) and
3e? all previous marks awarded in this part
9(c) [xezx 1 eZXT M3 | M2 for xe?* +ke? where k <0 or
2 0 = 1
2
or M1 for '|.2xe2de = xe?* —Iezxdx
4 1.4 1 Al
(2% ~3¢*)~(-3)
1.5e* + 0.5 or exact equivalent Al
10(a) a+4d=11o0e B1
a+6d=3(a+d)oe B1
Correctly eliminates one unknown and solves for a or d M1 | FT their linear equations ina and d
providing B1 earned.
d=2 a=3 Al
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10(b) | 3+4d=3r Bl
3+5d =3r" Bl
2 M1
3+5d = 3(ﬂj oe
3
or 3+5(3r2 —3) =3r* oe
d?-9d[=0] or 3r* -15r* +12[=0] Al
d =9 and r = 2 and no other values A2 | Al for d =9 and no other value of d

or for r = 2 and no other value of r
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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 Partial Marks
1 — B2 -
1gy—2\/;+3 B1 for lgy:(g—5 Jx + ¢ soi or
OR 2.5-1
lgh=2and Igd =3 Ig y = m/x +3 soi
OR
lgh = — or lgd =3 soi
g 2.5-1 g

y= 102\/;"'3 or lgl — 2\/; OR M1 | FT their m and C
10°

b=100and 4 = 1000

y =10’ x 100" oe mark final answer Al
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2(a) Correct curve 3 | B2 for correct cosine shape over 2 cycles
o with midline at y = 2 and consistent
amplitude
or B1 for attempt at cosine shape over 2
cycles with consistent amplitude
o NC4 P ANC T
B1 for a consistent amplitude of 2; must
have attempted correct shape
=10
Maximum of 2 marks if not fully
correct
2(b) 4 1
2(c) 60° 1
3(a) a=2,b=3,c=-2 2 | B1 for any two correct
3(b) 3<x<<-050rx>1 3 | B1 for the critical values -3, —0.5, 1
B1 for -3 <x<-0.5
Bl forx>1
4(a) (2y—-1)log5=1log6+ ylog3 oe M1
or
2ylog5=1og30+ ylog3oe
OR
2y
[rearranges 5 =6x3” and collects
powers to a single power in y]
52Y
— | =30 oe
3
Collects terms and factorises: M1 | FT if of equivalent difficulty
y(2log5—1log3)=1log6+log5oe
or
y(2log5—1log3)=1log30 oe
OR
takes logs
52
y=log,s30 oe or ylog(?J =log30oe
3
1.604 Al | cao
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4(b) et _4e 43=0 M1 | condone one error
or(e™)* —4e** +3=0 oe
Factorises: (¢** —1)(e** —3) oe M1 | FT a(e)’+ be™ +c[=0]
or solvese®™ —4e™ +3=00¢
e2r — 1’ er — 3 Al
. Al
x=0, x= %ln3 or exact equivalent
5 B1
v _ 47r* oe and - 144n
dr dr,_
B1
dr = a x dr soi Not if chain rule for dr unless answer is
de  dr dV dr
inverted
24 M1 | their 144n must come from an attempt at
their 1441 differentiation
0.0531 or 0.05305[16....] rot to 4 or more Al
sig figs
6(a) x—8 x—4 M1
3 =2 oe
y—5 y=17
OR
— [x-38 — (x-4
OR = and PR =
y=>5 y=1
and
3x-24=2x-8
and
3y—15=2y-14
x=16 Al | dep on vector method
y=1 Al | dep on vector method
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6(b)(1) .53 B1
a=-251 ———jisw
2
c=-5i+ 5\/§jisw B1
6(b)(iD) | p= (-5+2.5)i+ (5\/§ + 2.5x/§)j oe soi Bl
5 2 M1 | FT their b of the form xi + yj providing
r= \/ (=2.5)"+ (7'5 \/g) neither component is zero
[r=]13.20r Al | dep on B1
13.22875... rot to 4 or more sf
7.5\3 M1 | FT their b of the form xi + yj
tana= | — oe or awrt 79.1 or
2.5
tan = [ 2:5 Joe or awrt 10.9
753
349[.106...] rot to 3 or more sf Al | dep on B1
Alternative method
[r* =]10* +5% —=2x10x 5x cos120° (M1)
[r=]13.20r (A1)
13.22875... rot to 4 or more sf
sinf _ sintheirl20 £, sing _ sintheirl20 (M1) | FT consistent use of their 120 and their r
10 theirs\7 5 theirs\7

[0=] awrt 40.9 or [¢ =] awrt 19.1 (A1)
349[.106...] rot to 3 or more sf (A1)
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7(a) {ﬁ_x_Sir B1
2 3
Area under line: B1
0.5x5x%x50¢
Fully actioned correct plan: M1
5’ 0’
325)— — —| 3(0)—— | — 0.5x5x50¢
3 3
125 . Al | dep on all previous marks
—— ocisw
6
Alternative method
5
jo (5x — x%)dx (B1)
{sz X T (BI)
2 3
Correct use of correct limits (M1)
5’ 0’
2.5(25) - — —| 2.5(0)——
(25) 3 [ 0) 2 )
125 oc isw (A1) | dep on all previous marks
6
7(b)(1) (2x—6)72 3 | B1 for sinx
————+sinx (+¢) oe, isW
—-2x2 5
B2 for X0~
—2x2
-2
or B1 for @2x=6)~ soi
70)a) | X 1 Bl
—+x +—o¢
2x
B oxt B2 | B1 for any two correct
—+=—+—Inx(+c)oeor
16 4 2
8 4
x—+x—+lln2x(+c) oe
16 4 2
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8(a)(i) | [Domain f']0 < x <2.250e B2 | B1 for either end correct or for 0 and 2.25
in an incorrect inequality
[Range f']10< f'<3 Bl
8(a)(ii)) |x=1.6o0corx=0 2 | B1 for each
8(a)(iii) J3’“ g 2 | B1 for attempt at correct graph of inverse
function drawn over correct domain soi
B1 for correct shape with intersection in
approximately correct location
8(b)(1) | For a complete method to find the inverse, M1
including changing the subject and
swapping the variables
E_ Al
[g"l (%) :] 3 oe mark final answer
8(b)(ii) |[£=]0 1
8(O)(ii)) | 3/ge!2* +3 mark final answer 1
© UCLES 2023 Page 9 of 11




0606/21 Cambridge IGCSE — Mark Scheme May/June 2023
PUBLISHED
Question Answer Marks Partial Marks
Y@ 1 Lo poam Mi
2
0= 3 rads soi Al
2
24 x their 0 M1
36 cao Al
Alternative method
s=r6 soiand (B1)
l xrxs =432
2
l><24><s=432 MD
2
432x2 (M1)
= oe
24
[s=] 36 (A1)
9(b)(i) | [OB=] 2ycosa oe B1
9(b)(ii) | (their2ycosa)x ysina M2 | M1 for either area
2
1 . 2
- (their ycosa)” xa oe
correct completion to Al
2
y?cosa(Zsina —acosa)
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10 [Term independent of x:] B1
°Cyxa® x b’ or 84xa®xb’
25b° = —145152 M1 | dep on Bl
84
3
(a*b) =-1728 leading to a*b=—12 Al
or a’b=3-1728 =12
°C,xa®xb or 9xa® xb Bl
Correctly solves correct equations M1 | Must be solving correct equations
simultaneously
Ixa®xb=-6912
and
a’b=-12
asfaras a®=...or b’=.....
a =2, b= -3 and no other values nfww B2 | B1 for each nfww
dep on previous B1B1
11 Eliminates one variable M1
(k=39 +y*+2y-9=0
10y? +(2—6k)y +(k* —9) = 0s0i Al
Uses b? —4ac* 0 with their 3-term M1 | * can be = or any inequality sign
quadratic:
(2-6k)> —4(10)(k*> =9) [*0]
—4k* - 24k +364  [*0] Al
Factorises —4k” — 24k +364 or solves their Ml
—4k* 24k +364=0
k=17 only Al
Uses their k in M1
10y* +(2-6k)y +(k* =9)=0 oe
y =2 only Al
x =1 only 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.
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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 Partial Marks
1(a) 3x* —15x+12[*0] oe where * is any Bl
inequality sign or =
Factorises or solves their 3-term quadratic M1 | FT their 3-term quadratic
x <1 or x >4 mark final answer Al
1O | 3(x—2) +4 3| B2 for 3(x-2)’

or B1 for (x—2)2 ora=3,b=-2

and
B1 for a (x + b)2 + 4 with numerical

values of @ and b
orc=4

1(b)(ii) y = their 4 B1 | STRICT FT their 4 from part (i)
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Question

Answer

Marks

Partial Marks

2(a)

-3

Y a2
dx

oe, ISW

B2

B1 for d_y =64x+ kx> or
dx

d_y e 2x7

dx

constant

where £ 1s a non-zero

or

SC1 for b_ 64x—3x‘3 +c
dx 8

d
their ay = (0 and attempt to solve

M1

FT their derivative providing it has two
terms and at least one term is a correct
power of x

(0.25, 4), (~0.25, 4) nfww, isw

A2

Al for either stationary point correct
or for x =+ 0.25 nfww

or, if % = 64x —16x", then award

SC2 for(ii,ﬁj oe or
NO!

SC1 for either of these stationary points

or x=*— 0¢

1
V2

© UCLES 2023
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Question Answer Marks Partial Marks
2(b) Correct second derivative: M1 dy 3

dy 3 FT their —= mx+nx "~ where m # 0
—= =64+>x"oe, isw dx .
dx 4 and n # 0 seen in part (a)

301Y* 301\ A2 | dep on x =10.25 nfww in part (a)
64+—| —| =25 0r 64+—|—| >0

4\ 4 4\ 4
or Al dep on x = 0.25 or x =—0.25 nfww in

2 2 . .
wherl x = 0.25 d_); 956 or d_); © 0 oc pazrt (a) for correctly showing or stating
dx dx dy| 3 . ..
.. . —| =64 +—— |is positive
and minimum [points] oe dx? 4x*
OR
-4 -4

64+E 1 =256 or64+é 1 >0

4\ 4 4\ 4
or

2 2
when x = -0.25 3}6—); =256 or jx—); >0 oe
and minimum [points] oe
OR
d’y 3
—= =64 +—— and this is positive for an
dx’ 4x* P y
value of x and minimum [points]
3(a) -12-69+27+54=0 B1
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Question

Answer

Marks

Partial Marks

3(b)

10x+7 =-2x" +3x +33x -5 oe, soi

M1

Uses the correct factor x + 3 to find a
quadratic factor of the polynomial from part
(a) oe with at least 2 terms correct

M1

-2x* +9x—4
or 2x* —9x+4

Al

Factorises or solves their 3-term quadratic
factor = 0:

2x=1D(-x+4)

or (2x+1)(x—-4)

or 2x—1)(x—4)oe

DM1

dep on previous M1

x=-3,x=0.5 x=4 nfww

Al

dep on at least M0 M1 A1 DM1 awarded

A(-3,-23), B(0.5, 12), C(4, 47) oe
and correct method to show mid-point e.g.:

SRR A
or [ 4B =](1'2j‘[—_23j=[3.5j o
B¢ :][47]_( 15}2(35} \

OR [x-coordinate mid-point] _32+ 4 = L oe

and valid comment e.g. The points are
collinear [so B is the mid-point of AC].

B2

dep on x =-3,x=0.5, x =4 nfww

B1 dep on x=-3,x=0.5, x =4 nfww for

A(=3,-23), B(0.5, 12), C(4, 47) oe

or

[x-coordinate of the mid-point ]

—3+4 1
2

© UCLES 2023
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4 B2 | must be seen
Y_ —sec’(1-x)oe
dx d
B1 for g ksec’(1-x)oe, k #—1
dx
or
SC1 for Y =—sec’1—x or
dx
d
LA —sec’(1-x)+c
Solves 3 =2+ tan(l —x) as far as M1
1 -x=tan'l
1—x=§ isw or 0.7853[98...] Al
x=1—% isw or 0.2146[01...]
Correct use of chain rule and correctly writes M1 | dep on at least B1 and an attempt to
in terms of cosine or tangent: solve 3=2+tan(l —x)
their(-1) )
———— 7 _x0.04 oe, soi or
2 . T
cos (thezrj
4
their(—l){l +tan” [their%j} x 0.04 oe soi
—0.08 oe, nfww Al | dep on all previous marks awarded
5(a) lgP=1gA+Tlgh oe nfww B2 | Must be seen and not from wrong
working
and correct comparison with y = mx + ¢ soi
Bl for IgP =1g A+ Tlgb isw, nfww
5(b) A=10° oe isw and 4 | B2 for A =10° oe isw
3 or Blcorrect method which could be used
b=10" oe isw to find 4 e.g.
lgd=60r12= %x14+1gA
3
B2 for b= 107 oe isw
or Blcorrect method which could be used
to find b e.g.
12-6
lgb = ocorl12=141gb+6
14-0
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5(c) lg P1=8 and lg P, =9 soi M1 | If graph not used then allow M1 for
substitution of their A and their b in the
leading to exponential equation as far as
10° = (theirb)" and 1 = (theirb)"
T1=4.6t04.8 theirAd theirA
or7,=6.8t07.2
OR
substitution of their A and their b or
their 1g4 and their 1g b in the log equation
1g10® = theirlg A + T(their g b) or better
and
1g10° = theirlg A+ T(their1gb) or better
Difference of correct times: M1
T, —T, where T>=6.8107.2
T1=4.6t04.8
Answer in range 2.2 to 2.4 nfww Al
Alternative method
Cch o T= 9-8 (M2) | M1 for 1g10® =8 and 1g10°= 9 and
ange i £ = 3 Changein IgP 3
; Changein7 7
Answer in range 2.2 to 2.4 nfww (A1)
6(a)(i) 5 10 , B2 | B1 for any two correct terms or for the
1+ 7x + Ex three terms listed but not summed
6(a)(ii 12 B2 5
(@) B1 for 7n +5=89 or 7(n+7j=89 oe
or
"C, =12
6(b) 5C, xk* x (<2)* [xx*]oe or 1120k* [x*] soi B1
5C, x k° x (=2)* [xx*]oe or 112k° [x] soi Bl
1120k 5  70x16xk* 5 _ M1 | FT providing at least B1 awarded and
———=—0r ——— =— 0¢, S0l
12k° 8 28xdxk® 8 correct terms attempted
k? =16 soi Al
[For coefficient of x to be positive £ <0, Al
therefore] k=—4
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7(a) 10(4x —2)* 10(4x-2)* 3 | B2 for correct unsimplified form e.g.
—isw 1 B
J3+(4x—2)’ (3+(4x—2))? E(3+(4x—2)5) 2 x5(4x— 2)' x4
or
B )
10(3+(4x-2)") 2 (4x - 2)
or B1 for 5(4x — 2)*x 4 soi
1 L
or —(3+(4x-2)") 2 xg(x
S (34 (4x=2)") 2xg(x)
7(b dy 50Bx+2)-3(5 B1
®) b _36x+2) 2( %) o€ isw or
dx (Bx+2)
dy -2 o
o 5x(—(3x+2) ><3) +5(3x+2) oeisw
[y=10]x=-0.8 B1
0.01 dy M1 | FT their x providing their x # 10 or
Tox =| their—= 0¢ 0.01and their genuine attempt at a
Y A derivative using product or quotient rule
1 y Al | dep on all previous marks awarded
0 or 0.00016 or 1.6 x 107" isw
Alternative method
-2 B1
=2V ge (BD)
3y-5
23y -5)-3(=2 B1
%: b)) 32( Y) oe iSw or By
dy Gy=5)
dx_ —2y(—(3y ~5)7 3) +(-2)(3y-5)"
dy
(M1) | FT their genuine attempt at a derivative
ox . dx . .
—— =| their— oe using product or quotient rule
0.01 |,
1 or 0.00016 or 1.6 x 10= isw (A1) | dep on all previous marks awarded
6250
7()(@) 3x%nx + x> x L or better, isw B2 | B1 for (their 3x*)Inx + x* x (theirl)
X X

© UCLES 2023
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7(c)(ii) *lhnx B3 | must have arbitrary constant
+—+c oe, isW
6 18
3 3
1
B2 for Xy +x— or
18
3 3
1
* X +£+c, k> 0 nfww
6 3
or B1 for
1 1
—J-(?axz ln)c+x2)d>c+—"-x2 dx soi
6 6
3 2
1
or * nx +Ix—dx soi
6 6
orJ‘(E»x2 lnx)dx =x’ lnx—J‘x2 dx soi
x3
or J(?:xz lnx)dx =x’Inx—— soi
3
8 M2
Y__1.,.% Mi for = ksin® k<0ork= L
dx 4 4 dx 4 4
y=0.5 B1
d 1 3 3 Mi 3
4 =——X £ or — £ FT (their k) ><£ providing at least M1
dx| _4= 4 2 8 2
’ awarded
8 . M1 -1
[mnormal :] —= S0l FT d
\/5 their
dx| _4=
8 A Al | dep on previous M1;
y=05= —3 X 3 oc must have exact values
FT their mnoma and their 0.5 providing
both are non-zero, exact values
Al
in_ £,0 or exact equivalent;
3 16
mark final answer
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9 16 -16 B3 | B2 for either correct
J' 4 dr = 464 (+¢) and I—edt 1oy ; ,
or B1 for Ie“ dt = ae*(+c)
where a is a constant, a > 0
16 -b
or J i = — ()
where b is a constant b > 0
Correct plan: M1
4t k
= 1
I et dt+f Edt =13.4 soi
0 s 1
Correct equation: Al | dep on B3; implies M1
4e' —de +( 16e @jzlm
k 4
OR
[Whent=4s=4e—-4
Whent=ks =%+8e—4 and]
13.4="10€ 1 ge 4
k=10 or awrt 10.0 A1l | dep on all previous marks awarded
10 2 ) B2 | B1 for
Al c+=b | isw 2
S /1(c+kb) wherek;tgor 1,k>0
2¢+ (b —c)isw or B2 | B1 for any of the following with n >0
1b+(2— 11)c isw or 2¢+pu(b-nc) or ne+p(b—c) or
c+b+(1—u)(c—b) isw ¢+b+(1-u)(ne—b) or
n(c+b)+(1—-u)(c—b)
Equates components at least once M1 | FT providing of equivalent forms e.g.:
A=2-4 or 2/1 — 1 soi /1(sc+tb) and xc+,u(yb+zc)where s,
5 t, x, y, z are scalars
2 ) Al
A=2—-u and g/lz,u soi, nfww
4 10 Al
—— | 1=
“77 [ 7 }
[AE: EB=14:30¢ Al | must have earned all previous marks
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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.

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 Partial Marks
1(a) 4x —5=7and 4x — 5 =-7 oe, soi M1
1 Al
x=3,x=——
2
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1(b) Correct graph 3 | B1 for correct graph
and
B2 dep for —-7<x<—1;
dependent on a correct graph for —7 < x <
-1
-10 or
2 B1 STRICT FT for their critical values
2 from the two intersections of their
- straight-line section of graph providing it
has negative gradient
AND -7<x< -1
2 W2x* (3-2) M2 . Vo8x" (3-42)
M1 for 7+/2x” or or
(3+x/§)(3—x5) (3+\/§)(3—\/§)
J98x° (3 -2 )
or
(3 +2 ) (3 -2 )
theirT~/2x° (3 - \/5)
(3 +2 ) (3 -2 )
2182x0 —14x8  7x°(32-2) Al
or oe
9-2 9-2
(3v2 -2)x° Al
Alternative method
Vo8 3-42 9By 3-\2 (M1)
3442 3-42 3442 3-42
398x” —V196x'  308x° —196x° (M1)
9-2 9-2
3798x2 —\196x2 3% 74/2x° —14x° (AT)
or oe
J49 7
(342 = 2)x" (A1)
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3(a) 3(x+2) 3x+6 . ) 2 | mark final answer
or — or simplified equivalent;
x(x+3)  x"+3x ,
B1 for w oe
x +3x
3(b 2
®) %ln(x3 +3x%) +c B1 for éln(x3 +3x7%)
4(a) 2(—4)’ +11(-4)* +22(—4)+40=0 oe 1
4(b) (x+4)(2x* +3x+10) B2 | B1 for 2x* +3x +10 with two terms out
of three correct
Correct use of b* —4ac for their 3-term quadratic Mi
factor
32— 4(2)(10) < 0 isw or Al
32— 4(2)(10) = — 71 oe, cao
5(a)(i) 35700 2 | M1 for ¢, -""C, or *C,+"*Cyx *C, 0e
5(a)(ii) 32400 2 | M1 for 6P4 X 10P2 or (6x5x4x3)x(10
x 9) oe
5(b)(1) Correct algebraic method to show 2 " n!
o i B1 for "C; =—— or
(n—3)"C; is the same as4x "C, oe 31(n-3)!
" n!
4=
41(n—-4)!
5(b)(ii — - B2 - —
(b)) | n(n-D(n-2) _ 51 or Bl for ["C. = n(n=1)(n-2) or
6 } 6
nn—1)n-2)=30n n(n—1)(n —2) =30n seen
and completion to given answer:
n*-3n-28=0
(n—=T)(n+4)=0o0e M1
n=17 Al
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6 B1
Y _ 1o
[At4A,m=]10 B1
[AtA4,y=1]2 B1
[Equation tangent is] y = 10x + 2 oe B1
9\ M1 | providing their 10 is derived usin
—their2 . A2 p g g
AB* = , +(their2)" oe differentiation
theirl0
[AB =1]2.01 or 2.009[9...] nfww, isw Al
7 3 ; B2 | B1 for 12x*+ kcos8x, where k > 0
d(4x” +2sin8x) =12x* +16cos8x soi
dx
Correct quotient rule: M1 | or applies correct product rule to
(1- x)(their(lzx2 +16c0s Sx)) — (4x3+ 2sin8x)(~1) (4x +2sin8x)(1-x)™":
(1-x)°
(4% +2sin8x)(~(1-x) 7 x—1) +
(their(12)c2 +16cos 8x)) (1-x)"
Fully correct derivative; isw Al | FT their 12x*+ 16cos8x
M1
S_y = their Q
h dx x=0.1
14.3h Al
or 14.29[54...1h with coefficient rot to 4 or more figs
1SW
8(a)(i) |f<-1 1
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8(a)(ii) | x=-2nfww 3
M1 for | x= f(ﬂ) = sec(z—n or
3 3
-1 21
sec x=—
3
1
Al for ——
2n
cos| —
3)
OR
M1 for a complete attempt to find £~ (x) ;
includes swapping the variables
Al for f7'(x)=cos™ (lj
X
8(a)(ii) | = 3n 1
—<x<—=
2 2
8(a)(iv) gf(x) =3(sec’ x - 1) Bl
M1
3tan’ x=1 or — =ioe
cos“x 3
1 3 M1
tanx =[] 3 Oor cosx= [+] 2 0e and solves
for x, soi
St Tn ) A2 | Al for one correct solution, condoning
x =—,— and no other solutions
66 extras
8(b) Correct diagram with intercepts indicated and 4 | B1 for correct shape for h; may not be
asymptotes shown. over correct domain but must have
positive y-intercept and x-intercept and

T appear to tend to an asymptote in the 4th
quadrant

@) 4 B1 for 3 and In4 correctly marked; must
w‘ have attempted correct shape

ln4lk ) . .

o\ 3N\ 14 4 B1 for the pos.ltlon of the vertical
asymptote indicated; must have attempted
correct shape
B1 for h™! the reflection of their h in the
line

h(x) y=x
Maximum of 3 marks if not fully
correct
© UCLES 2023 Page 8 of 11
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PUBLISHED
Question Answer Marks Partial Marks
9(a) 2 L B1
x+4 =x3 +4x 3
U
5 2B M1 | FT providing one term is correct in

3 = z

=x3 +6x3 2 -
5 . x3+4x 3

3 2 2 (3 2 2 Al

g(S)3 +6(8)3 — g(l)3 +6(1)% | =36.6

© UCLES 2023
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PUBLISHED
Question Answer Marks Partial Marks
9(b) 1 M2 1
10(0.1)=7—-3xand 0.1 = M1 for 10(0.1)=7 —3x and 0.1 =
3x+4 3x+4
and oe
evaluates both expressions as x =2 oe
. 1 . B1
[Area trapezium =] 5(0.1 +0.7) x their2 oe or
. . 2
T(their2)  3(their2) _[0] ocor 0.8
10 20
1 1 B2 1
j dv=|=In(3x+4) [+c] B1 for kIn(3x+4) k= — or for
3x+4 3 3
1 In3x+4
3

1 1 M1 | dep on at least previous B1
51n(3(2) +4)— Eln(3(0) +4)

their 0.8 — 0.3054...0e M1 | dep previous M1; FT their 0.8 providing
the difference results in a positive value
0.495 or 0.4945[69...] rot to 4 or more sf Al
10(a)(i)) |a+d,a+13d,a+ 16d soi B1
a+13d a+16d M2 | FT their 3 distinct terms providing of the
- o8 form
a+d a+13d )
a + kd where k # 0 and at least one is
correct
M1 for either [r =] a+l13d or
a+d
a+16d
[r :] or
a+13d
a+16d
[r=]
a+d
Clears fractions and expands oe: Al

a’ +26ad +169d*
=a* +17ad +16d*

9ad + 153d* =0 or 9ad = —153d> Al

Convincingly derives a = —17d e.g. Al
9d(a + 17d) = 0 [therefore] a = —17d oe

© UCLES 2023 Page 10 of 11
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PUBLISHED
Question Answer Marks Partial Marks
10(a)(ii)) | »=10.25 oe 2 —17d +13d or —17d +16d
—17d +d —17d +13d
or—16d, —4d, —d
10(b) q 256 M1 | FT their 0.25 providing it is between —1
=——o¢
1-025 3 ey
q =64 Al
[a + d = their 64 1 -17d + d = their 64 DM1 | dep on previous M1
or
a—-L = their 64
17
d=-4and a= 68 o¢ A2 | Al for either correct
OR
d=-4and §,, =-150d oe
M1 | FT thei dd
Sy = ?{ 2(their68) +19(their(—4))} % -
or
S, =—150(their d)
600 Al
© UCLES 2023 Page 11 of 11
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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:
o the specific content of the mark scheme or the generic level descriptors for the question

o the specific skills defined in the mark scheme or in the generic level descriptors for the question
o 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:

o 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

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 use
Abbr

awrt
cao
dep
FT
isw
nfww
oe

rot
SC
soi

b

d to indicate that a particular M or B mark is dependent on an earlier mark in the scheme.
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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February/March 2023

Question

Answer

Marks

Partial Marks

1

Correct sketch
yAL

4W
2 3n T
4 4

s 4

B1 for correct shape, with 3
consistent maxima, 2 cusps
on the x-axes and reasonable
symmetry

B1 for (E, Oj and (B—R Oj
4 4

either seen on the graph or
stated; must have attempted a
graph of correct shape

B1 for starts with (0, 4) and
ends with (=, 4) and (0, 4)
either seen on the graph or
stated; must have attempted a
graph correct shape

11x2
12+1-43

Bl

11x2 (13+ 4%)

(13-443)(13+443)

M1

FT their expression of
equivalent difficulty

11x2 (13 +43 )
169 — 48

i 143x? + 44+J3x?
169 — 48

Al

X’ (13 + 4\/5) 13x2 + 4+/3%?
or
11 11

Al

mark final answer

Alternative method

W3+ ) (M1)
(2\3-1)(2\3+1)
xJ1_1(2J§+1) ’ or 2/33x + x/11 ’ (A1)
12-1 12-1
11x2(12 +1+ 43) or 132x% +11x? + 44/363x° (A1)
121 121
2 (13 44 \/g) (AL) | mark final answer
11

© UCLES 2023
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PUBLISHED
Question Answer Marks Partial Marks
3 (5x + 4)2* (2x —3)? soi M1
where * is any inequality sign or =
21x2 +52x+7*0 Al
- . Al
Critical values: L , I soi
7 3
7 < 1 K final Al | FT their derived critical
—3S X< - mark final answer values
Alternative method
5X+4*2x—3 oe soi (M1)
and
5X+4*3—2x oe soi
where * is any inequality sign or =
. . A2
Critical values: —l , —Z soi (A2) Al for —l or —Z
7 3 7 3
7 1 . (Al) | FT their derived critical
3 <x< —3 mark final answer values
4 . Bl
[y =] ! = sin5x nfww
C0Sec5x
x n B1 | FT their asin5x
F _[ cosSx}s
ydx=|—
0 5 1
M1 | FT their a(kcosbx) where
—ECOS(SXEJ—(—1C03(5XO)j ( 1 )
5 5 5 k<Oor k==
5
2 Al
5
5(a) 13-2(1»-19+20=0 1
5(b) (x—1)(x2 —x —20) M2 | M1 for two terms correct in
the quadratic factor
(x—1(x+4)(x-5) Al
5(c) e’ =1e’=5 M1
y =0, y=In5 mark final answer Al | 1.61 or decimal equivalent for
In5 seen is AQ as calculator
use not permitted

© UCLES 2023
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PUBLISHED
Question Answer Marks Partial Marks
6@ |1 0125 2 | M1 for 64(0.5)° oe
6(a)(ii 2 _rclo
(a)(ii) 10823 or 127.875 M1 for 24@-057)
6(a)(iii) | 128 1
6(b M2
© | 2i2a+19d) -400=2x "2 {22+ 94} M1 for 2(2a 4194} or
0e, SOi .
E{2a+9d} soi
2
5a = a + 5d soi M1
d=4 Al
a=5 Al
27 nfww B1 | must have earned all previous
marks
7(a y . Bl
(@) i(cos2 X) = —2C0S XSin X SOi
dx
Attempts th ient rul M1 .
ttempts t GQI-JOtIe t rule 2 2 ET their i(cosz X)
dy _ —2cosxsinxtanx —(1+cos” x)sec” x dx
dx tan® x
Fully correct i Al .
Wlly correct Isw FT their i(cos2 x) only
dx
M1
S—yztheirﬂ
dx|, =
4
dy ~—4h cao Al
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PUBLISHED
Question Answer Marks Partial Marks
7(a) Alternative method 1
. . Bl
i(cos3 X) =—3cos’ xsin X soi (B1)
dx
Attempts the quotient rule: M1 .
P quotient i . s (M1) FT their i(cos3 X)
dy _ (sinx)(—sinx—3cos” xsin x) — (Cos X + C0S” X) COS X dx
dx sin? x
Full rrect i Al .
Wiy correct 1sw (A FT their i(cos3 x) only
dx
M1
0] ~ theirﬂ (MD
dx|, =
dy ~—4hcao (Al)
Alternative method 2
B1
i(ij =—2(tan x) ?sec? x (B1)
dx \ tan x
Attempts the product rule M1
dy P P (MD FT their i(—z j
o —2(tan x) 2 sec? x — (sin x(—sin x) + cos x(cos X)) dx \ tan x
X
Fully correct isw Al
y (A FT their i(ij only
dx \ tan x
M1
o ~ theirﬂ (MD
h dx|, -
4
dy ~—4h cao (A1)
© UCLES 2023 Page 7 of 11
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PUBLISHED
Question Answer Marks Partial Marks
7 ) Bl
(b) ay_ —3(x—3)“oe, soi
dx
2 Bl
d_g/ =—4x-3(x—3) " 0e, s0i
dx
(x—3)* +3(x—3) -4 ML+ d—yzk(x—3)*‘
(x—3)° dx
2
{X—3+3_ 4 :}X(X—3)—4 and 3—¥:m(x—3)5 where k
x-3)*"  (x-3)° x—3)° X
=3 (=9 (x=3) and m are constants
Correct completion to given answer: Al
x> =3x—4  (x+1)(x—4)
(x-3)° (x-3)°
8(a)(i) 3g<x<5h B2 | Blforx>3orforx<5
or for 3 and 5 in an incorrect
inequality
8(a)(ii) | x=+/5x—4 and rearrangement to Bl
x* —5x+4[=0]
Factorises x*> —5x+4 or solves their x*> —=5x+4=0 M1
x =4 only, nfww Al
8(a)(iii) Correct pair of graphs. 4 | B1 for correct shape for f;
may not be over correct
Tyt domain but must have
positive y-intercept and
appear to tend to an
asymptote in the 1st quadrant
_________ _5. ———————
3 B1 for (0, 3) and f in 1st
j guadrant only; must have
attempted correct shape
3
B1 for asymptote aty = 5;
must have attempted correct
y=x shape
B1 for a correct reflection of
their f in the line y = x
Maximum of 3 marks if not
fully correct

© UCLES 2023
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PUBLISHED
Question Answer Marks Partial Marks
8(b) 1 5-x a1 2 2 | M1 for a complete attempt to
f(x)= —In—2 or f(x)= In—5_ 2 06 find the inverse function with
at most one sign or arithmetic
error:
Putting y = f(x) and
changing subject to x and
swopping x and y
or
swopping x and y and
changing subject toy
. B 2-5x 2 | M1FT for a correct
Correct simplified form e.g.[ f'g(x) = |~In 20-7 unsimplified form of the
9oy function; FT providing of
or [ fg(x)=|In=— equivalent difficulty
[F900=]in>—
9(a M2
@ 6.5(3—nj+5.2(3—nj+2(6.5—5.2) M1 for 6.5(3—75)
8 8 8
or 5.2(3—nj
8
16.38 t0 16.4 Al
9(b) [Angle PRQ =] 2¢ soi Bl
in(m— Bl
y = 2acos¢oeor y= —asm(_n 29) oe
sing
y? =a® +a’ —2a° cos(m — 2¢) oe
or y?=a’+a’+2a’cos(2¢)oe
Complete and correct plan soi: M1 | FT their 2¢and their

na’® — % (2acos @) (2¢) oe

or ma

) _l(asin(n -2¢)

2 sing j (29) 0e

or ma’ — % (@% +a% —2a® cos(m— 2¢9))(2¢) oe

or ma’ — % (@% +a” +2a” cos(2¢))(2¢)

expression for y or y? in terms
ofaand ¢

_a’gsin’ (n—2¢)

2 2 2
a“(nt—4¢cos or ma
( ¢ ¢) sin?¢

or ma’—2¢(a® —a’cos(m—2¢))

or ma’—2¢(a’+a’cos2¢)oe

Al

© UCLES 2023
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Question Answer Marks Partial Marks
10@@0) | v=3t+c M1
v=3t*-1 Al
Whent=3v =26 Al
10@(@1) | s=*—t+c M1 FT k2 +c
s=t°—t—4 Al
Whent=3s=20 Al
10(b) —18¢° M1
V=—1—+CO0e
e
—18¢3 Al | FT (their 26) + 18
V=—®7—t+t 44 oe
e
3 M1 | dep on previous M1
S= 18? +their44t + d oe
e
3 Al
S= 18? + 44t —130 oe, cao
e

© UCLES 2023
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11 Solves sin(4x —m) =0 oe M1
3n Al
a= —
4
B2
%:4003(4x—n) B1 for ﬂ: kcos(4x—m),
X X
wherek>0or k=—4
_ B2 . .
1 ) = _j, FTthelrazan,nlsa
. O
4cos(4xthe|r7 - positive integer
B1 for
-1
theirk cos(4 x their 3% —T)
1 3n 1(3n M1 | FT their perpendicular
y—Oz—Z = orO:—Z R gradient and their a
B1
B(O, 3—”) S0i
16
2 Bl

[Exact area =] 2
128

© UCLES 2023
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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 use
Abbr

awrt
cao
dep
FT
isw
nfww
oe

rot
SC
soi

b

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

Finds by elimination 3y ++/7y =4 oe
or substitutes x=11-3y into x—~/7y =7
oe

OR
Finds by elimination 3y ++/7y =21+11J7
oe

or substitutes y=1lT_X into x—7y=7

oe

M1

4

y:3+\/7

C214+17

3447

or X

Al

4 3-7

X

PV N

21+11J7 3-47
X= X oe
3447 3-47

oe

M1

FT their value of x or y providing of
equivalent difficulty

y=6—2\ﬁand x=6ﬁ—7

A2

Al for either and no extra values

2x% +3x% —29x+30[=0]

Bl

Uses a correct factor x —2 orx +5
to find a quadratic factor with at least 2
terms correct

M1

(x—2) > (2x* +7x-15) [=0]
or (x+5)— (2x*-7x+6) [=0]

Al

Factorises or solves their 3-term
quadratic:

(x+5)(2x-3) [=0]

or (x—2)(2x—3) [=0]

or [x] =% J7 - 4(2)(-15)

2(2)

o 75D’ —42)6)

2(2)

M1

dep on previous M1

x=2,-5/15

Al
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Question Answer Marks Guidance
3(a) 1 B2 1
ﬂ:£(1+3x) 2 x30e, isw B1 for d—y=1(1+3x) 2x.,..
dx 2 dx 2
1
or d—yzl(...) 2x3
dx 2
heir © |1
or dy _ their£(1+ ?;x)[t 9"2] x3
dx 2
dy 2 .
or ™ =k(L1+3x) 2 x3, kis a constant,
X
1
k+ =
? 2
B1 . ) -
Miangent = g or 0.375 FT their g—y if necessary providing at
X
-2 least B1 previously awarded
Or Mpormal = ——— 0¢€
3(1+3x) 2
M1 . ) -
(theird—y) :§ or | their _dx :_§ FT their ay if necessary providing at
dx) 8 dy 3 dx
least B1 previously awarded
(5,4) Al
3(b 10 B1
( ) Mnormal = ——
y _ 5 — _E (X _ 8) Ml FT thell‘ mnormal
3
or y=_—10x+c and 5 = (_—mj(S) +cC
3 3
0e Soi
_ _10 X 95 Al FT '[hell‘ mnormal
373
4(a) (3x + Dlog2 = (x — 2)log5 oe Bl
(3log2 — log5)x = —log2 — 2log5 M1 | FT if of equivalent difficulty
X =-8.32 Al
© UCLES 2022 Page 5 of 9
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PUBLISHED
Question Answer Marks Guidance
4(b) Writes as a quadratic in e? ** M1 | condone one error
or states u = e * ! and writes as a
quadratic in u oe, soi
(e2y+l)2 _e1_g [=0] oe Al
oru?’-u—6 [=0] oe
(et +2)(e?*t -3) [=0] leading to Al
e2y+1 =3
or (u + 2)(u— 3) [=0] leading to e?¥**=3
y = 0.0493 and no other solutions Al
5(a . i B2 _ -2 i
(a) ﬂ:—(cost)’zx—Zﬂan: 25"21 2X B1 for —(cos2x) 2 x msin 2x
dx 08" 2x o Ac0s2X]-(msin29) o
or dy _ O[cos 2x] —2(—25|n 2X) - 25|r212x c0s2 2x
dx COs“ 2X COS” 2X orm<0
5(b) 2tan?2x =5 M1 | FT their k
or 7cos?2x = 2
or 7sin’2x = 5
5 Al
tan2x =[£],|=
2
2
or cos2x = [i]\/:
7
or sin2x = [i]\/E
7
0.503 or 0.5034[26...] rot to 4 or more sf A2 | Al for either, ignoring extras
1.07 or 1.067[36...] rot to 4 or more sf
and no extras in range
6(a) 2 B4 2
3(x+§j _155 B2 for 3(x+§) or 3(x+2.5)
2 4 2
5 2
or B1 for X+ or (x+2.5)
B2 forc = —% or —38.75
or B1 for —?x3—200e
6(b) . 155 .5 B2 | FT their c from part a and —their b from
Min value e when x is - @)
B1 for either without contradiction
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6(c) 1 M1 | FT an expression of correct form from (a)
> 5 155
3y +=| =— soi
2 4
I 5 [155 Al
Rearranges as faras:  y3>=——%,/—
2 12
soi
y =1.31 or —226 Al
7 _r B1
% =1750eor a+ar+ar?=175
—-r
oe
& 9 Bl
1-r
Correctly eliminates a or eliminates r M1 | FT their equations providing at least B1
awarded
20(1-r¥ =175 Al
or a®—60a’ +1200a— 7000 =0
rzl,azlo A2 | Al for either
2
8(a) Product rule attempted M1 | at most one error
[ dy } . Al
— =[sin X+ XCOSX 0e
L dx
8(b i Bl
(®) Whenx=—}y=E
L 2
r _n|d M1 | FT their derivative providing at least M1
When x = 5 lax =1 awarded in (a)
y =X Al
8(c) XSinX + cosx + ¢ B3 | B2 for xsinx + cosx
or B1 for
U X €0s Xdx =J Xsinx — J.sin xdx
8(d . M1
@ TsinZ + cosE —(0+cos0)
4 4 4
0.26 Al
9(a) (In(3x + 2))* + 1 oe isw B1
© UCLES 2022 Page 7 of 9
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9(b) In@x +2) =[] 2 Bl
e’ =3x+2 M1 | FT In(3x + 2) =k, where k>0
e’ -2 _ Al
X = as only solution
9(c) In(3In(3x + 2) + 2) B1
their(3In(3x +2) +2) =e M1 | FT their gg(x) with at most one error
3AIn(Bx+2)+2=¢ Al
_e-2 M1 | FT their aln(3x + 2) + b = e, where a and
IN@x +2) = —= or0.239[42...] b are non-zero constants
e=2 Al
3x+2=¢e? or3x+2=1.270[52...]
awrt —0.243 Al
10(a _ _ -1 B2 _
(a) e 452dt: ABE+D" Lo B1 for [":I 452dt:}k(t+1)_1
(t+2) -1 (t+2)
better
i M1
50 = their45 i C
0+1
Al
v=]-2 15
t+1
10(b) [F(t) =] [45In(t +1) +5t]io B2 | B1 for (their 45)In(t + 1)
F(10) — F(1) M1 | dep on at least B1
122 (m) or 121.7[13...] rot to 4 or more sf Al | dep on all previous marks awarded
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11(a)

1080

3

M2 for a fully correct method e.g.

[starts with 1, 2, 4, 5 and
ends in 3, 6]
4x6x5x4x2or960
and
[starts with 3 and ends in 6]
1x6x5x4x10orl120

OR

[ends with 6 and starts with 1, 2, 3, 4, 5]
5x6x5x4x1or600

and

[ends with 3 and starts with 1, 2, 4, 5]
4x6x5x4x1o0r480

or M1 for a partially correct method
equivalent to one of the above two steps

11(h)

2160

M2 for a fully correct method e.g.

[starts with 1, 3, 5 and ends in 2, 4, 6, 8]
3x6x5x%x4x4or1440
and
[starts with 2 or 4 and ends in 6, 8 or one
of 2 or 4]
2x6x5x4x30r720

OR

[ends with 6, 8 and starts with 1, 2, 3, 4,
5]

5x6x5x%x4x2o0r1200
and
[ends with 2, 4 and starts with 1, 3, 5 or
one of 2 or 4]

4x6x5x4x2o0r960

or M1 for a partially correct method
equivalent to one of the above two steps

© UCLES 2022
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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.

)

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 3y—(-5y—4)y=60e M1
or 3(_4_Xj—x(_4_xj:6
5 5
or x+5(ij =-4 oe
3-X
5y +7y—6=0 Al
or X*+x—-42=0
Factorises their 3-term quadratic M1
expression or solves their 3-term
quadratic equation, e.g.
(By = 3)(y + 2) [= 0]
or (x—6)(x+7)[=0]
X=6, y=-2 A2 | Alfor either x=6, x=-7
x=-7,y=0.6 ory=-2,y=0.6
or for an x, y pair from a correct
factorisation
or correct solving of a correct
equation. The method of solution must
be seen in this case.
2 eZX—S—(S—x) . Z oe or e5—)(—(2)(—3) — ﬂ oe M1
4
Al
el oe, soi or ¥ = 4 0e, SOi
4 7
3_8=| 7 8 3= | 4 M1 | FT expression of similar structure
X—o=n, 0eorc—ox=In- 0¢ which has at most one sign or
arithmetic slip
4 Al
IN1.75+8 8-In_
X=——"———0€e 0or X= oe
or 2.85[32...] rot to 3 or more sf
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2 Alternative method
In4+1Ine” > =In7+Ine>™ oe, soi (M1)
IN4+2x—3=In7+5-x oe (Al)
2X+x=In7+5-1n4+3 (M1) | FT expression of similar structure
7 which has at most one sign or
or3x—8=In 2% arithmetic slip
or 8—-3x= Ini oe
7
_ Al
x=I7=IN4+8 o or2.85[32.. Jrot to 3 (A1)
or more sf
3 I:mtangent :] —ax’ +3 oe =X
Whenx=1,m = Bl -1 . .
[ 1 rormal = ] FT ———if appropriate
- - _ - . y
—— oe or gradient of tangent = 4 soi their =
3-a dx x=1
_ M1 _
thei 31> i _% 'y y ol1
eir(3-a) their Y
dX x=1
or their (3—a)= 4 oe dy
or their—=| and their evaluation of
dX x=1
-1
21
4
a=-1nfww Al

M1 | FTy = (their a) + 1 providing at least

o 1
[When x=1] their0=—-[1]+b oe 2 of the first 3 marks awarded

Al
b=% nfww

© UCLES 2022 Page 5 of 14
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4 11x—8 M2 | M1 for correct use change of base in a

log, 2 =1 correct equation so that all logs have
o consistent base:
or log, (11x —8) = log,(3x*) soi log, 3 1
OR log, 3=—2= or log, 3= o€,
log, x log, x
Iogx(llx_8J=2 SO
3 OR
—_ = 2 i —
or log, (11x—8) =log, (3x*) soi log, (11X —8) = log, (11x - 8) 06, soi
log, 3
3x? —11x +8[=0] oe, nfww Al
(3x-8)(x-1) [=0] M1 | FT their 3-term quadratic
dep on at least M1 previously awarded
Al

X = 2 or 2.67 or 2.666[6...] rot to 3 or
more dp
as only solution

5 6x° —5x> —13x+12 [=0] B1
Uses the correct factor x — 1 to find a M1
quadratic factor with at least 2 terms
correct
6x% +Xx—12 Al
Factorises or solves their 3-term M1 | dep on previous M1

guadratic: (2x + 3)(3x — 4) [= 0]

or [x=] —1J_r</1—4(6)(—12) o6

2(6)

4

x=1,-1.5, 5 nfww

Al

dep on all previous marks awarded

© UCLES 2022
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6(a) 510 3 | M2 for a fully correct method

e.g. [starts with 5, 7, 9 and

ends in 3 or two of 5, 7, 9]
3x6x5x%x3or 270

and

[starts with 6, 8 and ends in 3,5,7, 9]
2x6x5x4o0r 240

OR

[ends with 3 and starts with 5, 6, 7, 8,
9]
5x6x5x1 or 150
and
[ends with 5, 7, 9 and
starts with 6, 8 or two of 5, 7, 9]
4x6x5x%x3 or 360

or M1 for a partially correct method
equivalent to one of the above two
steps

6(b) 540 3 | M2 for a fully correct method
e.g. [starts with 5, 7 and ends with 2, 3
and 5 or 7]

2x6x5x3=180
and
[starts with 6, 8, 9 and ends with 2, 3,
5, 7]

3x6x5x%x4=360

OR

[ends with 2, 3 and starts with 5, 6, 7,
8, 9]

5x6x5x2o0r 300
and
[ends with 5, 7 and starts with 6, 8, 9
and 5 or 7]

2x6x5x4o0r 240

or M1 for a partially correct method
equivalent to one of the above two
steps

© UCLES 2022 Page 7 of 14
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7(a) sin? x + (1—cos x)? M1

or

(1—cosx)sin x
sin? x (1—cosx)?
(I—cosx)sinx (1—cosx)sinx

sin? X +1—2c0S X + Cos? X Al oR 1—cos? X + (L—cos x)?
(1—cosx)sinx (1—cosx)sinx
1+1-2cosx Al o {(1=C0sX)(1-+cosX) +(L—cos X)?
(1—cosx)sin x (1—cos x)sin x
1—cos® X +1—2c0s X + Cos® X
(1—cosx)sin x
Fully correct justification of given Al | All steps correct and final step justified

answer:

2(1—cos x)

(1—cosx)sin x
2—2c0SXx 2

—— =—— =2C0SeC X
(I—cosx)sinx sinx

or equivalent

= 2C0Sec X

1+ cosx+1—cos X
sin x

OR = 2C0Sec X

Alternative
sin X(1+ cos x) (1—cosx)sin x (M1)
(1—cosx)(L+ cosx) sin xsin X
; sin X(1+ cos x) N (1—cosx)sinx
1—cos’ X sin?x
sin x+sinxcosx+sinx—cosxsinx (Al)
sin? x sin? x
2sin x (Al)
sin?x
Fully correct justification of given (A1) | All steps correct and final step justified
2
answer: —— =2C0SeC X
sin x
© UCLES 2022 Page 8 of 14
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7(b) 3sin’ x—sinx—2 [=0] soi Bl
(3sinx + 2)(sinx — 1) [= 0] oe M1
. 2 . Al
sinx=——, sinx=1
3
90 Al | and no extras in range
221.8 or221.81[03...] rot to 2 or more If B1 M1 A0 A0 allow SC1 for
dp 221.8 or221.81[03...] rot to 2 or
318.2 or 318.18[96...] rot to 2 or more more dp
dp and
318.2 or 318.18[96...] rot to 2 or
more dp and no extras in range
8(a) 2arh + 2mr? + ar? [=300] oe M1
300-3ar? . Al
h=————o0€, isw
2nr
8(b) , . 300-3nr2) 2 ., M2 | FT their h providing in terms of r and
V =ar?| their +mroe derived from a dimensionally correct
2nr 3 - W, _
equation in (a);
M1 for
_ 2
V =ar? (theier +knar®,
2nr
2
k# = oe
3
Correct completion to given answer: Al
150r — gnr?’ nfww
8(c - . Bl
© Derivative of V: 150—Enr20e, sol, isw
M1 ) -
their (150 —gnrzj =0 and solves as far FT thelr(jj—v providing that at least one
r
asr=.. term is correct
f Al
r= 300 oe or 4.37 (cm)
5n
M1 | FT their 4.37
150(their4.37) —gn(their4.37)3 !
437 or awrt 437 (cm®) isw Al
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9(a M1
@ %(\/5—1)(\/§+1)sin A=¥ OR %x(\/§+1)x height=¥
and sin A= (their height) +(+/5—1)
Al
Simplifies to l><(5—1)><sin A:& oe OR sinA:ﬂJ\/g—l)
2 3 3(5+1)
or smA_ﬁ—(\/_— 1)
Al
ﬁisw
3
o) cosA:gor exact equivalent B2 J5 ?
3 Bl for cosA=,/1-their| — 3
or for cos A= cos(m - 3
or for a sketch 3: \\E
(V5-1) +(\5+1)° ML
2(5-1)(\/5 +1)xcos A soi
(VB-1) +(B+1) Al
—2(\/5—1)(\/§+1)x§ soi
Al
X = \/_50r 2\/7 0e, isw
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9(c) their x  «5+1 ) M1 | FT their x and their sinA
= 0e, Soi
theirsin A sinB
or %x(\/g—l)xtheir XxSin B =¥oe,
Soi
Correct expression Al
20
Vs et
J5 sinB
3
or 1x(\/g—l)x /E x sin B:ﬁ oe
2 3 3
Al
—\/1_5+\/§ or ﬁ(\/gﬂ) or —\/§+1 oe,
6 6 23
isw
10(@) | ar?=45 and ar® =15.1875s0i Bl
Correctly eliminates one unknown using M1
correct equations
45) 5
e.g | — |r’ =15.1875
r
’4.5 /15.1875 .
or ,[—= 0e, soi
a a
r=15a=2 A2 | Al for either
10(b) 2(1-1.5%) 2(1-1.5%) B2 | M1 FT theiraand r
Sg=——"—""andS,; =———oe 15
1-15 1-15 _2(1-157)
for S5 =
1-15
2(1-1.5%
or Sy _2d-157) oe
1-15
Correct plan: Szs — Si5 oe attempted M1 | FT theiraand r
99253 Al
© UCLES 2022 Page 11 of 14
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10(b) Alternative 1
first term = (their2)(their1.5)*® and an (M1) | FT theiraand r
attempt at Sio
Correct sum (B2) | M1 FT their first term and r for
875.7...(1-1.5") theirg75.7...(1—theirl.5')
Sy = oe Sy = :
1-15 1—theirl.5
99253 (A1)
Alternative 2
Correct sum: (M3) | M2 FT their a and r for sum starting
2(1.5)" + 2(1.5)'%+ 2(1.5)" + 2(1.5)'8 + with 2(1.5)*° and ending with 2(1.5)%*
2(1.5)" + 2(1.5)® + 2(1.5)*+ 2(1.5)%+ with at most one omission or error
2(1.5)% + 2(1.5)* oe or M1 FT their a and r for sum
or starting with 2(1.5)* or ending with
2(1.5)"{1 + 1.5+ (1.5) + (1.5)* + (1L.5)* + 2(1.5)** with at most two omissions or
(1.5)° + (1.5)% (1.5)"+ (1.5 + (1.5)°} errors
99253 (A1)
11(a) (-2,2) B2 | B1 for one correct coordinate nfww
— 1 9
M1 for AC==
3\ 12
— -9
or CA:l
3112
for x=-56+3 or x=4-6
orfory=6-4 or y=-6+8
orfor x+5=2=% or 6—y=y—Jr6
2 2
_ . (-5 4\ .
or for 2| OC — = —-0OC oe
6 —6
© UCLES 2022 Page 12 of 14
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11(b) —-6-6 12 4 B1
Myg = 0eor—— or——
4—-(-5) 3
M1 -
mCD :§ FT —1
4 their m,g
M1

FT their (-2, 2) and —

y—2:§(x+2)oe -
4 their m,g

or y=%x+c and 2 = Gj (=2)+c oe soi

3.7 : , Al
y= ZX +§ or equivalent in form
y=mx+c
11(©) | (x—4)’ +(y+6)’ =1250e, soi B1

. 4 M1 | if correct implies B1
Uses their y=%x+% to eliminate one P

unknown

Correct equation in one unknown Al

2
[BD? =](x - 4)? +(%x+%+6) =1250e

Writes in solvable form: Al
25x? + 100x — 300 = 0 oe

Factorises or solves a correct 3-term Al
quadratic
(2,5)and (-6, -1) Al | If B1, MO award:

SC2 for identifying one correct point
by inspection from the length equation
and testing it in the correct equation of
CD

and

SC2 for identifying the second correct
point by inspection from the length
equation and testing it in the correct
equation of CD
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11(c) Alternative
[BC =] (B1) | FT their C

(4~ (their —2))? + (=6 — (their2))?

CD = 125 —theirl00 (M1) | FT their BC? providing
125 —their 100 >0
CD=5 (AD)
4\ (-2 -4\ (-2 (A2) (4 . (-4 |
+ or + Al for CD, = or CD, = soi
3 2 -3 2 3 -3
OR OR A1 for finds

finds 25x? + 100x — 300 = 0 oe 3 7 2
(x+2)* {ZHE_ZJ =25

(2, 5) and (6, —1) (A1)
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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 humber 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 use
Abbr

awrt
cao
dep
FT
isw
nfww
oe

rot
SC
Soi

)

d to indicate that a particular M or B mark is dependent on an earlier mark in the scheme.
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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0606/23 Cambridge IGCSE — Mark Scheme October/November 2022

PUBLISHED
Question Answer Marks Guidance
1 %% —8X+3X—12*3x% —3X +4X—4 B1 | Correctly expands all brackets
* is any inequality or equals sign
[0%] X2 +6X+8 B1 | Collects terms to correct 3-term
quadratic in solvable form
[O*](x +2)(x+4) M1 | Factorises or solves their 3-term
quadratic
—4 and -2 Al | Correct critical values
—4 <x<-2 mark final answer Al
2
dy =2ax—-5 Bl
dx
2ax2—-5=7 oe M1 (dy
FT their| — =7
dx|,_,
a=3 Al
7x2+b=their4 M1 | dep on previous M1
or b=2-4xtheira where their 4 is an attempt to evaluate
y =ax® —5x+ 2 using x = 2 and
their a
b=-10 Al
Alternative
(_12)2 —4a(2—b) —0oe (B1) | for use of discriminant on
ax® -12x+2-b=0
144 —8a + 4a(4a - 22) =0 oe (M1) | Condone one sign or arithmetic error
or 144—(b+22)(2-b)=0 oe
a?—-6a+9 [=0] oe (Al) | for correct 3-term quadratic in solvable
) form
or b*+20b+100 [=0] oe
a=3 (A2) | Alfor a=3 or b=-10
and b=-10

© UCLES 2022 Page 4 of 10




0606/23 Cambridge IGCSE — Mark Scheme October/November 2022
PUBLISHED
Question Answer Marks Guidance
3 100 M2 | M1 for one log law correctly applied

lg((2x-1)(x+2))= lg=,- oe within a correct equation

or 10° =4(2x—1)(x+2) oe e.g. lg4(2x-1)(x+2) =2

%% +3x— 27[= 0] Al | Collects terms to correct 3-term
quadratic in solvable form

(2x + 9)(x - 3)[: o] M1 | dep on at least M1 previously awarded
Factorises their 2x* +3x—27 or
solves their 2x* +3x—-27=0

x = 3 indicated as only valid solution Al | nfww

4(a) 2k +6=8-16+6k +2 oe M1 | For equating line to curve

and substituting x = 2, or vice versa

k=3 Al

4(b) 3 — 4x2 +(2xtheirk)x—4 [=0] M1 | FT their k in correct cubic
or x° —4x* +6x—4 [=0]
X2 —2x+2 A2 | Correct quadratic factor from correct

cubic
Al for a quadratic factor with two
terms correct, from correct cubic

(-2)? ~4(1)(2) <0o0e Al | Uses discriminant correctly on the

or4-8<0oe correct quadratic factor

[and so x = 2 is the only solution]
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0606/23 Cambridge IGCSE — Mark Scheme October/November 2022
PUBLISHED
Question Answer Marks Guidance
5(a) cos? X + (L—sin x)? M1 | Correctly takes common denominator
(1-sinx)cos
cos? x (1-sinx)?
(1-sinx)cosx (1-sinx)cosx
cos? X +1—2sin X +sin? x Al OR 1—sin? x+ (L—sin x)?
(1-sinx)cosx (1-sinx)cosx
1+1-2sinx Al (1-sinx)(1+sinx)+(L-sinx)’
(1-sinx)cosx (1—sinx)cosx
1-sin®x+1-2sinx+sin?x
(1-sinx)cosx
2(1-sinx) secx Al | All steps correct and final step justified
(1-sinx)cosx
2-2sinx 2 ; ;
= = 2sec X 1+sinx+1-sinXx
(1-sinx)cosx  cosx OR - = 2secX
or equivalent
Alternative Must work with LHS only
(cosx)(1+sinx)  (L—sinx)cosx (M1) | Forms fractions with common
(1-sinx)(1+sinx) (cosx)cosx denominator in different form
(cosx)(L+sin x) ) (1—sinx)cosx (A1) | Uses difference of two squares and
cos’ x cos? x sin x +cos? x =1 to write fractions
with a common denominator in the
same form
2C0S X (A1) | Combine as a single fraction and
c0s2 X collects terms
Al) | All steps correct and final step justified
2 pceex (Al) P P
COS X
5
(b) wost? L B1
2 4
M1 . .
cosg =3 theirl SOi dep on starting with Zsecg =8cos? 4
2 \/ 4 2 2
+101.9 awrt A2 | and no extras in range
Al for either, ignoring extras in range
If AO then SC1 for £102 with no
extras in range
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PUBLISHED
Question Answer Marks Guidance
6 81+108ax + 54a2x? +12a%x3 soi M3 | M2 f(_)r any 3 correct terms or 2 correct
equations
3 , or M1 for any 2 correct terms, 1
or 12a° = > b=108a c=54a" soi correct equation or for correct but
insufficiently simplified expansion e.g.
3 +4x3? xax+%x32 x (ax)?
+4XBX2 x 3x (ax)®
3x2
_1 Al
a= = oe
2
b=54 Al | FT 108 x their a, providing at least
M1 awarded
c= 2 o Al | FT 54 x (their a)?, providing at least
Y M1 awarded
7 ! ! . Bl
"C, S LYY y A SR
(n—4)14! (n—-2)12!
n(n—l)(n—2)(n—3) 13n(n—l) M1 | Writes in a correct form, free of
= factorials
24 2
or(n-2)(n-3) = 1324 0e, Soi
n’—5n-150 [=0] Al
n =15 only, nfww Al | dep on previous Al
5C, =6435 only Bl
8(a) 12 M2 2 . g2
(Velocity vector =) 26 [ ] o6 M1 for V12 +5% or 13 or 2 seen
122 +5%\ D
.. 3 24 Al
(Position vector =) +t oe
-2 10
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PUBLISHED
Question Answer Marks Guidance
8(b) o N B1
(Direction vector =) 3 soi
4
or x component: cosa = =
o 3 .
y component: sina = c S0i
: 20 (4 M1
(Velocity vector =) —— xtheir oe
4?1+ 37 3
Soi
(their Ccos aj
20 L SO
theirsina
. 67 16 A2 67 . (16
(Position vector =) +t oe AlLFT +t xtheir
-18 12 -18 12
If zero scored, SC2 for one correct
component, either 67 +16t or
-18+12t
8(c) 3+24t =67 +16t oe M1 | FT Equates their x components, or
or —2+10t=-18+12t oe their y components from parts (a) and
(b), providing of equivalent difficulty,
e.g. a+bt=c+dt
t=8 Al | dep on full marks in (a) and (b)
o ) 195 Al | dep on full marks in (a) and (b)
(Position of meeting =)
78
(@) i(e’zx): —2e % soi Bs
dx
dy _ ke 2% — 2kxe 2 e, isw B1 | FT for use of prod;ct rule
dx ke + kx.(their—(e‘2X )j
dx
Alternative
E(GZX ) _ 262X SOi (Bl)
dx
dy ke —2kxe? ] (B1) | FT for use of quotient rule
ax oz O SW k.e? —kx (their 2e2")
( e ) . :
2x 2
(¢*)
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PUBLISHED
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9(b . M1 | FT their (a), ided of the f
(®) Equates @ _ 0 and finds 10 — 20x = 0 oe el_rzx(a) pro_\zli eco er ormzx
dx me " +nxe"" or me”” 4+ nxe
15 | A2 | For both values:
5 ) ceony x= 05 and y=5¢"
or 1.84 or 1.839[39...] rot to 4 or more
sf
_1
Al forx = > only
9(c) 2xe X _e X4 B3 | For fully correct answer
or B2 for —2xe ™ —e
or [I 4xe’2xdx] =—2xe ¥ + [ 2e7?*dx
or B1 for
loe ™ = (ke ™ — 2kxe ) dx
or better
9(d) 22 _g2 —(O—eo) oe M1 | Correct substitution of limits into
correct expression
Al
1—% or1-3e7?
e
10(@) | a+(3-1)d =10 soi B1
8 . Bl
—12a+(8-1)d ;=116 soi
®(2a+(8-1)a)
Correct method to eliminate one unknown M1 | dep on at least B1 awarded
and attempt to solve to find a or d
a=4andd=3 A2 | Al for either
10(b) 30 B2 | M1 FT their a and their d for
Sz :?{2(4)+29(3)} 30 . .
1 Sy = ?{Z(thelr 4)+29(their 3)}
and S, =—{2(4)+10(3)}
2 11 . .
or S, = 3{2(thelr 4)+10(their 3)}
Correct plan S;, —S,; attempted M1 | FT their a and their d
1216 Al
© UCLES 2022 Page 9 of 10




0606/23 Cambridge IGCSE — Mark Scheme October/November 2022
PUBLISHED
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10(b) Alternative 1
firstterm =4 + 11x3 or 37 (M1) | FT their a + 11xtheir d
and an attempt at Sig
§{2(37) +(19 —1)><3} o6 (B2) M119FT for their first term and their d
2 i in =>{2(their 37)+ (19 ~1) x their 3}
or 3{37 +91} oe or for their first term and their last
term in ?{their37+their91}
1216 (Al)
Alternative 2
Correct sum of terms: (M3) | M2 FT their a and their d for sum
37+40+43+46+49+52 +55+58 + 61 starting with their 37 and ending with
+64+67+70+73+76+79+82+85+ their 91, with at most one omission or
88 + 91 error
or M1 FT their a and their d for sum
starting with their 37 or ending with
their 91, with at most two omissions or
errors
1216 (A1)
11(a) | 2a+4(3b-2a) oeisw B3 | B1 for PS =3b-2a soi
or 3b—(1-1)(3b—-2a) oe isw and B1 for correct route using A4, either
OX =OP + APS soi
or OX =0S —(1-A)PS soi
11(b) | u(5a+2b) isw B2 | B1 for 0Q=3b+5a~b oe soi
11(c) 2—-2A=5u and 31=2u oe M2 | for correctly equating scalars for both
components
FT their (a) and (b) if possible
M1 FT for equating scalars for either
component
. Al
Solves to find A= 4 or u= °
19 19
4 Al
A= — and u= —
19" # 19
11(d) 6 . B1
— isw
19
11(e) 4 . B1
— isw
15
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