Question Answer Marks Guidance
9 A B B1
@ State or imply the form ——+ + Lz
I-x 2+3x (2+3x)
Use a correct method for finding a coefficient M1
Obtainone of A=1,B=-1,C=6 Al
Obtain a second value Al
Obtain the third val Al
e In the form i+D}C—-FEZ,whereAZI,D:—3
I-x (2+3x)
and £ =4 can score Bl M1 Al Al Al as above.
5
9(b) Use a correct method to find the first two terms of the expansion M1 | Symbolic coefficients are not sufficient for the M1
—1 -2 2
of (1-x)", (2+3x) ", (1+%xj ,(2+3x)7 or (1+%xj A{l+(—l)(—x)-;(—l)(—2)(—x) } A=1
[ 3x 3xY
S| 1+
=z B=1
2 A
[ 3x 3xY
I EIREIC
— C=6
4 2...
Obtain correct un-simplified expansions up to the term in A1 FT ) 19073 9) ,
of each partial fraction + (1 tx+x )+ 3 + (ZJX—[g)x
A1FT
+ |+ 6 (18 X+ 81 x* | [The FT ison 4, B, C]
4 4 8
A1FT 16[318 9 81),
I——+—|+|1+=—— |[x+| -+ — [x
2 4 4 4 8§ 8
A1l | Allow unsimplified fractions

Obtain final answer 2 — % x+10x*, or equivalent

P R I

4 2...

The FTison A4, D, E.




9(a) k=—1 Bl
@
(b)) f(0)=[2-4In(0+1)|=2-0=2 Bl
(i) 1 )
0=2-4In(x +) = In(r+1)=—=>x=e’+g M1
: Al
x=e’-1
(&)
() 2-4In(x+1)=3=In(x+1)=... or 2+4In(x+])=3=In(x+1)=... M1
2-4In(x+1)=3=>x=... and 2+4In(x+)=3=x=... dM1
1 5
CVs e4-1, et-1 Al
AN £l
"-1"<x<e *—1 or x>e*-1 ddM1A1ft
(©)]
(9 marks)
Question Answer Marks | Guidance
9(b) Use a correct method to find the first two terms of the expansion M1 | Symbolic coefficients are not sufficient for the M1.
Q=97 =27+ (1) 22 + (D2 2L,
32)" 3y P —-x
I+—| =l-— or [l-=—| =1-| —
2 2 2 2
Ax+B 352 A1 FT | Obtain correct un-simplified expansions up to the term in
1+(-1)=—... A=-2 B=3 3 of each parti .
P 2 x~ of each partial fraction.
“1)(=2)(=x)’
322
R Cc=5
JERCIEISTE
6 2
3_2x Iy 5 x X o A1 FT | Unsimplified (2 —x)™! expanded correctly, error in
¥ 2 [1 - 7] > 1+ ) + 1 +— simplifying before their C is involved in the expression,
allow A1FT when their C is introduced.
(3 5) ( J ( 9 5] s (3 5] R The FT is on 4, B, C.
i I Ee B T R el P o Ints sl P i o) B Sl P e
2 2 4 4 2 16
352 - 352 M1 | Allow either +2 or +£27' outside bracket or missing.
Multiply expansion of (1 + —J [must reach li—J by Ax + B, Allow one error in actual multiplication to acquire the 4
2 2 terms [all terms needed].
where AB # 0, up to the term in x° . Allow if used Cx + D (4x + B Ignore errors in higher powers.
miscopied).
Question Answer Marks | Guidance
. . A1l | Maclaurin’s Series:
%® | Obtain final answer 4-+ %x 7§x2 + %ﬁ , or equivalent f((?)cj?‘m]l?’sl c}rg.; —1/4 Bl
£°(0) =—-13/4 and £(0) = 87/8 BI.
[If final answer has been multiplied throughout, e.g. by 16 then A0 at the 13 2 87 3
end] 4+ ix - 4T+ 8  or equivalent M1 Al.
RRNERRS ¥
If 1+ 42 +8T then MO A0 unless their f(0)
actually is 1.
5
9(c) B1 | Or exact equivalent.

State answer |x| < \/g or — \/g <x< \/% clear conclusion required

Strict inequality.




Question Answer Marks Guidance
10 B1
(@ State or imply the form 4 +i+ 2 5 Alternative form: 4 + Dx+£; .
1+2x 3-x (3_x) 1+2x (3_x)
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).
Obtain one of 4=2,B=2and C=-3 Al | 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
12 B OFD g byl Al for 4, Al for B
1+42x 3—x (3 - x)
and Al for C and D. If C = 0 then recovers B1 from
above.
Question Answer Marks Guidance
10(b) Use a correct method to obtain the first two terms of one of the unsimplified M1 (1, 2x)71 =1+ (=D)2x) + ...

expansions ( .
1 2 1
(1+zx)*,(1_%xj ,(1—%x] (3-x)", (3-x)" (l—ng =1+ (D(03) o
( % j =1+ (2)(x3) + ..

(B-x)" =3+ (=132 () ...
(3-x)7 =32+ (2373 + ...

Obtain the correct unsimplified expansions up to the term in x” for each A1 FT | Follow through on their 4, B, C .
partial fraction ALFT A1+ (1D(2x) H(DED)/2)(2x) + )
B
If correct, should be working with 3 (1+ (D) +(EDEDDB) + -.0)
’ £ ALFT

2 2 3 2 —2x+3 C 5

1+2x+ﬂ_(3 y or 1+2x+(3 y 3 1+ (2)(/3) (D3 (/3) + ).
- -x -X

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
% 1+ X4 (gj ) or z+gx+ix2

3 39 27
1 2x xY 1 2 &
— (1+—=+@)|=|)or ————x——.
T ()[J) 397 9

Obtain final answer % 4y 42152 ALl Accept 21 —4x+7 %xz . No ISW.

27




8(a) | 52bpm. Bl
@
(b) 32 b.p.m. B1
@
(c) dH nyy —0.9¢
—=-8¢ +18¢ MI, Al
dr
—0.2¢ —0.9¢ 0.7¢
Sets —8 € +18e =0=4e =9 dM1
:.»0.7t=]n%:.>t=... Ml
T=1.158 (minutes) Al
(5)
(d) = t it f &
37=32+440¢ " =20 " =e =% MI
0.2¢ 8
=¢ = o —1=35In 091 Al*
1+4e 1+4e
)
() 8
1‘2=5]I1 — om0 | = Ml
1+4e
(2,) = awrt 10.3947 Al
(M )= 10.3955 Al
3)
Total 12
8©) |x|<£ Bl or -Lcx<d
2 2 2
Mark final answer. Must make a clear statement.
1
7(@) y= e *sin3x = % =3¢ cos3x—2xe " sin3x MI1Al
3e™ cos3x—2xe ™ sin3x =0=>3cos3x—2xsin3x=0
. 3 dM1
= 3co0s3x=2xsin3x = tan3x = 2—
X
1 3
x=—arctan| — | * Al*
3 (Zx]
)
(b)(@) 1 ( ]
=0.4 = x, = —arctan
i 273 2x0.4 Ml
(x,=)0.4367 Al
(i) (x,=)0.4307 Al
3)




Question Answer Marks Guidance
1 State correct first two terms 1 + 2x B1
State a correct unsimplified version of the x> or x* term M1 | Symbolic binomial coefficients are not sufficient for the M
mark.
Obtain the next term —x> Al
. 4 Al
Obtain the final term gx
4
Question Answer Marks Guidance
7 B1
(@ State or imply the form 1.8 + Bx2+ ¢ If1- 4 + Bx2+ g or 4 + ZC BO
x-2  2x°+3 x-2 2x"+3 x-2 2x°+3
then M1 A1 (for 4 = 3) still possible.
Use a correct method for finding a constant M1
Obtain one of 4 =3,B=—1and C=6 Al | Allow all A marks obtained even if method would give errors
if equations solved in a different order.
Obtain a second value Al
Obtain the third value Al
5
Question Answer Marks Guidance
7(b) Use correct method to find the first two terms of the expansion of M1 | Symbolic binomial coefficients not sufficient for the M1.
-1 -1
(x—Z)_l, -1y , (2x2 +3)7l or (142
2 3
Obtain correct unsimplified expansions, up to the term in x?, of each A1FT | The FTison 4, B and C.
partial fraction A1FT v 2
A 1{1}%(1) .
2 2 2 2
Bx+C 2x%
1-—+..
3 3
Extract the coefficient 3 correctly from (2x2 +3)7] with expansion to M1 % + % + %(%J 2 o %[th Bx+ C[%szj
1+ gx2 then multiply by Bx + C up to the terms in x>, where BC # 0 Allow a slip in multiplication for M1.
3 . .
Allow miscopies in B and C from 7(a).
Al | Do not ISW.
Obtain final answer Y4 X — ﬂx2 one
2 12 24
5
Question Answer Marks Guidance
2 1 B1
State a correct unsimplified term in x or x” of the expansion of either (1 + 2x)2
1
or (1 = 2)6)_E
1 B1
State correct unsimplified expansion of (l + 2x)2 up to the term in x?
L 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




