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Answers

Question 1
Obtain 1-x as first two terms of (l+2x)_% Bl
Obtain +%x2 or unsimplified equivalent as third term of (1+ 2x)_% Bl
Multiply 1+3x by attempt at (1 +2x)_Jf, obtaining sufficient terms M1
Obtain final answer 1+2x—3 x> Al
Question 2
State a correct unsimplified version of the x or x> or x term M1
State correct first two terms 1 —x Al
Obtain the next two terms 2x” —%f Al + Al
_1
[Symbolic binomial coefficients, e.g.[ 33]are not sufficient for the M mark.]
Question 3
Obtain correct (unsimplified) version of x* or x* term in (1-2x*)7 Ml
Obtain 1+ 4x” Al
Obtain ... +12x* Al
2
Obtain correct (unsimplified) version of x> or x* term in (1+6x7)3 Ml
Obtain 1+4x* —4x* Al
Combine expansions to obtain k =16 with no error seen Al
Question 4
Either  State correct unsimplified x* or x° term M1
Obtain a=-9 Al
Obtain b =45 Al
3
Or Use chain rule to differentiate twice to obtain form k(1+9x) 3 M1
5
Obtain f"(x)=-18(1+9x) ? and hence a=-9 Al
8
Obtain f"(x)=270(1+9x) * and hence b=45 Al



Question 5

State a correct un-simplified version of the x or x* or x’ term M1
State correct first two terms 1 + x Al
Obtain the next two terms 3x% + 3+ Al A1 [4]
_1
[Symbolic binomial coefficients, e.g.( 32} are not sufficient for the M mark.]
Question 6
State correct unsimplified first two terms of the expansion of (1+ 2x)% ,e.g 1+ (—%)(Zx) B1
State correct unsimplified term inx”, e.g. (-2)(-2-1)(2x)* / 2! B1
Obtain sufficient terms of the product of (2 — x) and the expansion up to the term in x* M1
Obtain final answer 2 — 7x +18x% Do not [ISW Al [4]
Question 7
State a correct unsimplified version of the x or x” or x* term in the expansion of M1
-1
(I1+6x)°
State correct first two terms 1—2x Al
Obtain term 8x” Al
. 1 . Al
Obtain term - % x° (3? —x ] in final answer )
3
Question 8
State a correct unsimplified version of the x or x” term in the expansion of
-3 -3
(1+2x) " or (3+2x)
S : =3 :
[Symbolic binomial coefficients, e.g. 5 are not sufficient for M1.]
State correct first term - B1
Obtain term —+5x Al
2 Al)

Obtain term %x




Question 9

State a correct unsimplified version of the x or x* or x° term M1
State correct first two terms 1 —x Al
. 3 7 Al+ A1l
Obtain the next two terms —%xz -3 x’
4
Question 10
Obtain a correct unsimplified version of the x or x* term of the expansion of M1
1 3 V3
(4 —3x) 2 or {l——x]
4
State correct first term 2 B1
Al+ Al
Obtain the next two terms %x + 2x2
Total: 4
Question 11
State unsimplified term in x* . or its coefficient in the expansion of Bl
BT ey
(1+3x)® | 2—(3x)
2
State unsimplified term in x”, or its coefficient in the expansion of Bl
A
(143x)5 | 3°3 3 (3y)
6
Multiply by (3 —x) to give 2 terms in x° . or their coefficients Ml
Obtain answer 6 Al




Question 12

(a) RS M1
State a correct unsimplified version of the x or x? term of the expansion of (2 —3x)™ or Llf?\’J
1 B1
State correct first term 1
. 3 27 Al + Al
Obtain the next two terms = x +— x*
4
(b) 2 . B1
State answer M < E , or equivalent
1

Question 13

(a) State a correct unsimplified version of the x or x* or 1 term M1 | For the given expression
State correct first two terms 1 + 2x Al
Al + Al : X 1
Obtain the next fwo terms —4+2 + ﬂ I One mark for each correct term. ISW Accept 13 3
3 The question asks for simplified coefficients, so candidates
should cancel fractions.
4
b Bl | OE. Strict i li
® State answer 1| <é -
1
Question 14
State correct first two terms 1 + 2x B1
S : implified version of the x* or ° M1
tate a correct unsmpiied version o the x~ or x” term

Obtain the next term —x

2

Al

Obtain the final term ix

3

J

Al




Question 15

State or imply 1 + 2x as first terms of the expansion of 1+ 4x B1 | Allow for correct unsimplified expression.
State or imply —2x? as third term of the expansion of 1+ 4x B1 | Allow for correct unsimplified expression.
Form an expression for the coefficient of x or coefficient of x* in the M1 | All relevant terms considered.
expansion of (a +bx)+/1+4x and equate to given coefficient
Obtain 2a + b = 3, or equivalent Al | One correct equation.
Obtain— 2a + 25 = — 6 or equivalent A1 | Second correct equation.
Obtain answera =2 and b=—1 Al
6
Question 16
(a) State a correct unsimplified version of the x> or the x* term of the expansion of M1 1 E 23 2
. i .2 —| 42— +— (—}
(2-+7) 01'(1753(2] 4 2 2 (2
Symbolic binomial coefficients are not sufficient
for the M1.
1 B1 | Accept 2.
State correct first term I
. 3 A1l Al | Al for each rrect [SW.
Obtain the next two terms l.acz ST RFER OTF couecz %
4 16 Full marks for %(1 LA ) ISW.
SC allow M1 Al Al for 3 and 1+ +2x* SOL
SC allow M1 A1 for 1+x” +2x*
4
®) State answer M <2 Bl | Or 2 <x<2.
1
Question 17
1 B1
State a correct unsimplified term in x or x” of the expansion of either (1+ ZX)Z
1
or (1 —Zx) 2
1 B1
State correct unsimplified expansion of (1 +2x)2 up to the term in x’
A B1
State correct unsimplified expansion of (1— 2x) 2 up to the term in x”
Obtain sufficient terms of the product of the expansions M1
Obtain final answer 1+ 2x + 2x° Al




Question 18

@ [ .. 4 B C B1
tate or imply the form —— +—+——
&= l+x 2+x (2+x)
Use a correct method to find a constant M1
Obtain one of =3, B=—-1land C=-2 Al | SR after BO can score M1A1 for one correct value
Obtain a second value Al
Obtain the third value Al A Dx+FE
+ +2 ,Where 4 =3,D=—-1and
l+x  (2+x)
E=-4,1is awarded Bl M1 A1 Al Al as above.
5
(b) Use a correct method to find the first two terms of the expansion of M1 | For the 4, D, E form of fractions, award M1 A1FT A1FT
] N 1 ¥ .5 1Y for the expanded partial fractions, then if D # 0, M1 for
(1+x)7, (2+x)7, (1 +5xj . (2+x) " or (1 i Exj multiplying out fully, and A1 for the final answer.
Obtain correct unsimplified expansions up to the term in x*of each partial A3FT 3(1 x4+ )
fraction
) >
Hr-ze= )
2 300
= —(1 —X+5X )
; 9 NS 5 Al
Obtain final answer 2 ——x+—x
4 2
5
Question 19
a . B a B1 i A Dx+E
@ State or imply the form +— = Alternative form: e =y
142x 3—-x (37x) +2x (37;;)‘
Use a correct method to find a constant M1 | Incorrect format for partial fractions: Allow M1 and a
possible Al if obtain one of these correct values.
Max 2/5
Allow M1 even if multiply up by (1 + 2x)(3 —x)°.
Obtainone of 4=2.B=2and C=-3 A1l | Alternative form: obtain one of 4=2. D=-—2and E=3.
Obtain a second value Al
Obtain the third value A1 | Do not need to substitute values back into original form.
5 A B Cx+D

. BO but M1 Al for 4, Al for B
1+2x 3-x (37x)2

and Al for C and D. If C = 0 then recovers Bl from
above.



(b) Use a correct method to obtain the first two terms of one of the unsimplified M1
expansions

(1+2,\~)’1,(17§x]f}.(17§x]72 GB-x)". (3-2)"

14+2%) " =1+ (1)@ + .
} =1+ (-1)(x/3) +...
J =1+ (-2)(/3) + ..

3—x)" =37+ (137 () ..
3-2)7 =37+ ()3 () + ...

A1 FT | Follow through on their 4, B, C
A1+ (-D2x) + (D(2)2)2x)* + ...)

Obtain the correct unsimplified expansions up to the term in x* for each

partial fraction
S| B 1+ (D(=/3) + (CD(2)/2)(—x/3)* +
If correct, should be working with AL 3 (I + (CCRN = s
2 2 3 2 —2x-+3 ,
o o ~or M £ 1+ (D)3 + (DEDBP + ),
1+2y 3-x (3-x) 1+2x  (3-x) 32

Must be their coefficients from (a) but may be
unsimplified expansions for FT marks.
If correct, expect to see

2(1 = 2x+ (2x)*) or 2 —4x + 8x*

2
g Qo+ (lj ) or LIS P B
3 3 3

3 3 9 27

1 D x 1 2 ¥

=T IN = +(3) | — S e

( ( )(Sj ) T

Obtain final answer % 4x+ 22175 Al | Accept 24 —4x+72%x* No ISW.
Question 20
S sl = 3 - : : : 7 BIQRES- 1.3
tate unsimplified term in x~, or its coefficient, in the expansion of (1 + 41) > X 5 X 5 5
(4x)"(=4) Must expand binomial
coefficient.
B1

s =
State unsimplified term in x”, or its coefficient, in the expansion of (1+4x)? % x 71 5
5 (4x) (: —2) Must expand binomial coefficient.

M1 | (3x4-1x2)

Multiply by (3+x) and combine terms in x*, or their coefficients
Allow if they expanded with x rather than 4x.

Obtain answer 10 Al | Accept 10x°




Question 21

@ State unsimplified term in x, or its coefficient, in the expansion of (4—x i Bl L Rl
P! P 4T x—x
2°\a) 4
State unsimplifed term in x?, or its coefficient, in the expansion of (4—3:)% B1 B A Y
43522 5| — | =—  Allow | — | .
2 4 64 4
i M1 | Allow unsimplified 2x.

Multiply by (2x-5) and obtain 2 terms in «%. allow even if errors in 42 , signs, etc.

Ly (=
42 x—x[—} =1
27 a

L L "
42 xux(—') . Allow (7] .
2 \4 4

Zxx(%J(—S)xg or 2{%}(75){%].

Obtain _27 or —0.421875 or 7ﬁ
64 128

Al

Allow in a full expansion up to x?, ignore extra
terms even if they contain errors.

4
(b) ‘x|<4 Bl |or 4<x<4.
1
Question 22
. ) ) 1 B1 | Symbolic coefficients are not sufficient.
State correct unsimplified first two terms of the expansion of (1 —2x)2, -
1
eg 1+—(—2x
g 1+2(-2x)
il { 1 1) ( " )2 B1 | Symbolic coefficients are not sufficient.
—|=-1](-2x
1
State correct unsimplified term in %, e.g. ZZT *Ex 3
Obtain sufficient terms of the product of (3 + x) and the expansion up to the term M1
inx’
Al
Obtain final answer 3 — 2x — %xz
4
Question 23
Obtain a correct unsimplified version of the x or x” term of the expansion of M1 11 Tl
1 Eg —=%=% or —2_2x—xor
1 1.3 2 3 9
(9—3x)2 or Ifgx i e
3 1 i Bk 2
=92 (-3x) or 2=292 (-3x)".
297 (-39 or 25292 (-3x)
Not for symbolic coefficients in the form "C,-
State correct first term 3 B1
: 1 L A1 A1 | Al for each term correct.
Obtain the next two terms —x ——x
27 2 Do not ISW.

1
SC M1AL1 for I*EX*EXZ seen on its own or

as a factor.




Question 24

Y(a) . . A B1
Find the first two terms of the expansion of (1—2x) 2
2
13,y 3 |z
Obtain correct third term T(—Z\')Z or 'T(2x)2 Ignore extra terms.
Multiply their 3 term expansion a+bx+cx® by (6 —x) obtaining all necessary M1 | 6.418x+45x% —x—3x7...
terms Ignore extra terms.
6+ 17x + 42x2 Al | Ignore extra terms.
Allow with the terms in any order.
4
'(b) B1 | OE

| < % or —%<x<% or (-0.5, 0.5) or ]-0.5, 0.5

BO for an ambiguous statement.
Must be strict inequality.






