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(i) State or imply partial fractions of the form + + = Bl
1-2x 2+x (2+x)°
Use any relevant method to determine a constant M1
Obtain one of the values A=1,B=1,C=-2 Al
Obtain a second value Al
Obtain the third value Al [5]
[The form + S b: ,where A=1,D=1,E =0, is acceptable
-2x (2+x)°
scoring BIM1A1A1A1 as above.]

(i) Use correct method to obtain the first two terms of the expansion of (1-2x) : ,(2+x) :
(2+x)2,(1+%x) l,or (1+'—Zx) 2 MI
Obtain correct unsimplified expansions up to the term in x* of each partial fraction A1V + A1V + A1V

9 15 »
Obtain answer 1+ 2 x+ 7.\" , or equivalent Al [5]
[Symbolic binomial coefficients, e.g. (_1]), are not sufficient for the M1. The fit. ison 4, B, C.]
[For the 4, D, E form of partial fractions, give M1A1VA1Y for the expansions then, if D # 0, M1 for
multiplying out fully and Al for the final answer.]
[In the case of an attempt to expand (4+ Sx—x )(1-2x) l(2 +x) g3 give MIA1AL for the expansions,
M1 for multiplying out fully, and A1 for the final answer.] ,
[SR: If B or C omitted from the form of fractions, give BOM1AOAOAO in (i); M 1A1\'VAN' in (ii).]
[SR: If D or E omitted from the form of fractions, give BOM1AOAOAO in (i); M1IAIVA1V in (ii).]
; ; 1
Either: Obtain 1+§l\:r, where k=26 or+l1 M1
Obtain 1—2x Al
Obtain —4x° Al
Obtain _4.T0-"3 or equivalent Al
Or: Differentiate expression to obtain form (1 —6x) j and evaluate f(0) and '(0) M1
Obtain f'(x) =-2(1 — 6x) and hence the correct first two terms 1 — 2x Al
Obtain {"'(x) =-8(1 — 6x) g and hence —4x° Al
Obtain """(x) = —80(1 — 6x) * and hence —-'*_{lx" or equivalent Al
1
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(i) Either Obtain correct (unsimplified) version of x or x° term from (1— 4_\')% MI
Obtain 1 + 2x Al

Obtain + 6x° Al

Or Differentiate and evaluate f{0) and f'(0) where f'(x) = k(1—4x) 3 M1
Obtain 1 + 2x Al

Obtain + 6x° Al

(i) Combine both x* terms from product of 1 + 2x and answer from part (i) M1
Obtain 5 Al

EITHER:Obtain a corrcct unsimplified version of the x or x* term of the expansion of

@4+3x)2 or(u:x)iT M1
State cormrect first term % Bl
3 27 .»
Obtain the next two terms ——x + ——x~ Al + Al
16 256
OR: Differentiate and evaluate f(0) and f'(0), where f'(x) = k(4+3x) * M1
1
State cormrect first term ) Bl
3 27 »
Obtain the next two terms — —x + ——x~ Al +Al
16 256

.
[Symbolic coefficients, e.g. { ZZJ are not sufficient for the M or B mark.]

Obtain 1-x as first two terms of (1 + 2x)_% B1
Obtain +2x* or unsimplified equivalent as third term of (1+ 2x) % Bl
Multiply 1+3x by attempt at (1 + 20)F, obtaining sufficient terms M1
Obtain final answer 1+2x— %xz Al

State or imply correct form A ks iy Bl
X x*+1

Use any relevant method to find at least one constant M1

Obtain A4=2 Al

Obtain B=5 Al

Obtain C=-3 Al
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State or imply partial fractions are of the form ) >+ — Bl
x+1 (x+1)° 3x+2

Use any relevant method to obtain a constant Ml
Obtain one of the values 4= 1, B=2, C=-3 Al
Obtain a second value Al
Obtain the third value Al [5]
Use correct method to obtain the first two terms of the expansion of (x+ 1), (x+ 1), (3x + 2)™
or (1+ 2x)" M1
Obtain correct unsimplified expansion up to the term in x* of each partial
fraction AN+ AN+ AV
Obtain answer —%x+ %xz , or equivalent Al [5]

-1
[Symbolic binomial coefficients, e.g. ( i ) , are not sufficient for the first M1. The fit.ison 4, B, C.]

[The form Dr+€+ S , where D=1, E=3, C=-3, isacceptable. In part (i) give
(x+1)" 3x+2’
BIMIAITAIAL

In part (ii) give MIA1YA1Y for the expansions, and, if DE # 0, M1 for multiplying out fully and A1
for the final answer.]

[If B or C omitted from the form of fractions, give BOM1AOAOAO in (i); MIATVATY in (ii), max
4/10)

[If D or E omitted from the form of fractions, give BOM1AOAOAO in (i); MIATVA1Y in (ii), max
4/10)

[In the case of an attempt to expand (5x +3)(x+ 1)~ (3x +2), give M1A1A1 for the expansions, M1
for multiplying out fully, and A1l for the final answer.]

[Allow use of Maclaurin, giving MIA1VA1Y for differentiating and obtaining f(0) = 2 and

£'(0) =~ %, AN for £ "(0) = 3‘—:, and A1 for the final answer (the fit. is on A4, B, C if used).]
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(i) State or imply the form ia» o -(: Bl
l+x 1+2x°

Use any relevant method to evaluate a constant M1

Obtain one of 4 =-1,8=2,C=1 Al

Obtain a second value Al

Obtain the third value Al [3]
(ii) Use comrect method to obtain the first two terms of the expansion of (1+ _r)_] or

(l +2x° )_1 Ml

Obtain correct expansion of each partial fraction as far as necessary AlV+ALY

Multiply out fully by Bx + C, where BC P 0 M1

Obtain answer 3x —3x° - 3%’ Al [5]

3\

[Symbolic binomial coeflicients, e.g., [ IIJ are not sufficient for the first M1. The ft.

isond, B, C]

[If B or C omitted from the form of fractions, give BOM1AOAOAQ in (i); M1 A1VALY

in (i), max 4/10.]

[Ifa constant D is added to the correct form, give M1ATAT A1 and Bl ifand only if

D =0is stated.]

[Ifan extra term D/(1 +2x7) is added, give BIMIAIA1, and Al if C+ D= 1is

resolved to 1/(1 + 2x%)]

[In the case of an attempt to expand 3x(1 +x) (1 + 2¢%) ", give M1A1A1 for the

expansions up to the term in x>, M1 for multiplying out fully, and A1 for the final

answer.]

[For the identity 3x = (1 +x+ 2" +2x°)(a+ bx + e +dx’) give MIA1; then M1A|

for using a relevant method to find two of a= 0, b= 3, ¢ =-3 and d = -3; and then Al

for the final answer in series form.]
Obtain 1 — 6x Bl
State correct unsimplified ¥ term. Binomial coefficients must be expanded. M1
Obtain ... + 24x° Al [3]
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1 Either
Obtain correct unsimplified version of x orx’ term in expansion of M1
2+ _\')") or(l+ lx)"z
2
Correct first term 4 from correct work Bl
Obtain —4x Al
Obtain + 3x° Al
Or
Differentiate and evaluate f(0) and f* (0) where " (x) = k(2+x)™ M1
State correct first term 4 Bl
Obtain —4x Al
Obtain + 3x’ Al 4]
Q11.
4 (i) Obtain correct unsimplified terms in x and X B1+Bl
Equate coefficients and solve for a M1
1
Obtain final answer @ = ¥Z , or exact equivalent Al [4]
(ii) Use comrect method and value of a to find the first two terms of the expansion (1 + ax)? MI1
Obtain 1 — V2%, or equivalent Al
3z
Obtain term T ALY [3]

[Symbolic coefficients, e.g. a, are not sufficient for the first B marks]
[The ft. is solely on the value of a.]
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A Bx+C
+

State or imply form - Bl
3-x 1+x°
Use relevant method to determine a constant M1
Obtain4 =6 Al
Obtain B = -2 Al
Obtain C =1 Al
Either  Use correct method to obtain first two terms of expansion
-
of 3-x)" or (l—%x] or (1+.\'2)_[ M1
A 1 1 1
Obtain —(l+—r+—x +—x' Al
3 3 9 27
Obtain (Bx + C)(1 ~x%) Al
Obtain sufficient terms of the product (Bx+ C)(1 - ¥, B,C #0 and add the
two expansions M1
4 7 56
Obtain final answer 3 - —x — —x” + —x’ Al
3 9 27
Or Use correct method to obtain first two terms of expansion
-1
of (3-x)" or (l—%x] or (]+_r2)_[ M1
ool 1 Loy 1 4
Obtain —| |+ —x+—x~ +—x~ Al
3 39 27
Obtain (1 - x7) Al
Obtain sufficient terms of the product of the three factors M1
Obtain final angwer 3 — 25— 132 .58 3 Al
3 9 27
(i) State or imply partial fractions are of the form e B’E +(; Bl
X—=2 x4+
Use a relevant method to determine a constant Ml
Obtain one of the values 4 = -1, B=3, C=-1 Al
Obtain a second value Al
Obtain the third value Al

(i)

Use correct method to obtain the first two terms of the expansions of (x-2)",

{I——;x)-l. (¢2+3)" or (n%f}-l M1

»

Substitute correct unsimplified expansions up to the term in x° into eacht .

partial fraction AINHALY

Multiply out fully by Bx + C, where BC #0 Ml

Obtain final answer 1 ks 2 X+ L x°, or equivalent Al
6 4 72

[Symbolic binomial coefficients, e.g. ( ! J are not sufficient for the M1. The fit. is

on4, B, C]
[In the case of an attempt to expand (2_(3 -Tx~- IX.‘( - 2)_‘(x2 + 3)_', give MIATALI
for the expansions, M1 for multiplying out fully, and A1 for the final answer.]

[If B or C omitted from the form of partial fractions, give BOMIAOAOAO in (i);
MIAIW ALY in (ii)]

youtube.com/megalecture

MEGA LECTURE

[5]

(5]

151

5]



www.youtube.com/megalecture

Or

Online Classes : Megalecture@gmail.com

www.youtube.com/megalecture

www.megalecture.com

. . . A B C
State or imply form + =
l+x (1+xf 2-3x
Use any relevant method to find at least one constant
Obtain 4 = -1
Obtain B =3
Obtain C =4

N . A Bx C
State or imply form + —+
l+x  (1+x) 2-3x
Use any relevant method to find at least one constant
ObtainA4 =2
Obtain B =-3
Obtain C =4
Dx+E F
—’+ —
(1+xf 2-3x
Use any relevant method to find at least one constant
Obtain D = -1
Obtain £ =2
Obtain F =4

State or imply form
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Use correct method to find first two terms of expansion of {1+ x)‘] or

" o f, 3)'

(1+x)° or (2=3x)" or ! I—?.\'
\

Obtain correct unsimplified expansion of first partial fraction up to x° term
Obtain correct unsimplified expansion of second partial fraction up o x* term
Obtain correct unsimplified expansion of third partial fraction up to ¥* term

25
Obtain final answer 4-2x+ T.\"
Use correct method to find first two terms of expansion of (1+ .\')'2

\~!

or (2-3x)" or ( 1 —%.\'J

\ &

. . gio - . g c ol f s 2
Obtain correct unsimplified expansion of first partial fraction up to x™ term

- . . p- - - - - . 2
Obtain correct unsimplified expansion of second partial fraction up to X term

Expand and obtain sufficient terms to obtain three terms
25
Obtain final answer 4-2x+ sz

(expanding oniginal expression)
Use correct method to find first two terms of expansion of (1+x)?

yl

or (2-3x)" or ( I —%.\'J

Obtain correct expansion |- 2x + 3x* or unsimplified equivalent

; | 3 9 » b O .
Obtain correct expansion 7( 1+ Sx+ E.\") or unsimplified equivalent

Expand and obtain suflicient terms to obtain three terms

25 ,
Obtain final answer 4-2x+ %.\“’
(McLaurin expansion)
Obtain first derivative f'(x)=(1+x)7 —=6(1+x)” +12(2-3x)~
Obtain f7(0)=1-6+3 or equivalent
Obtain f"(0)=-2+18+9 or equivalent
Use correct form for McLaurin expansion
i
Obtain final answer 4—-2x+ ‘_)—'x“
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(i) Either State orimply partial fractions are of form + . +%
3-x 1+2x (1+2x)

Use any relevant method to obtain a constant

Obtain 4 =1

Obtain B =

| W

Obtain C= —]—
2

Or State or imply partial fractions are of form 4 + T E,
3—x  (1+2x)
Use any relevant method to obtain a constant
Obtain4 =1
Obtain D =3
Obtain £ =1

-1
(ii) Obtain the first two terms of one of the expansion of (3—x)" (1 ——r]

(1+2x)™" and (1+2x)7
Obtain correct unsimplified expansion up to the term in x* of each partial fraction,
following in each case the value of 4, B, C

Obtain answer - X +L X+
3 9 27
[If A4, D, E approach used in part (i), give MI1A1Y ALY for the expansions, M1 for
multiplying out fully and A1 for final answer]

Q16.

State a correct unsimplified version of the x or x* or x’ term
State correct first two terms 1 —x

Obtain the next two terms 2x° —%x’

-
[Symbolic binomial coefficients, e.g.[ 3‘]arc not sufficient for the M mark.]

Q17.
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; A B C
State or imply the form —+ i - Bl
1-x 2-x (2-x)
Use a correct method to determine a constant M1
Obtainoneof A=2,B=-1,C=3 Al
Obtain a second value Al
Obtain a third value Al
o Dx+E A
[The altemative form i —,where 4 =2,D =1, E=1 is marked
1-x (2-x)
BIMIAIAIA]1 asabove.]
Use correct method to find the first two terms of the expansion
of 1-x)",(2-x)7,2-x)",(1-tx)"or(1-1x)7 Ml
Obtain correct unsimplified expansions up to the term in x’
of each partial fraction Al +A1S +ALS
2
Obtain final answer % +2x4 13—(9 x~, or equivalent Al

-1
[Symbolic binomial coefficients, c.g.( )arc not sufficient for M1. The v" ison 4,B,C.]
1

[For the 4,D,E form of partial fractions, give M1 A1/" A1/ for the expansions then,
if D # 0, M1 for multiplying out fully and A1 for the final answer.]

[In the case of an attempt to expand (x* ~8x+9)(1-x) '(2-x)~, give MIA1A1 for
the expansions, M1 for multiplying out fully, and A1 for the final answer.]
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