IGCSE IAL A’LEVEL PURE MATHEMATICS (P4) TOPIC WISE QUESTION PAPERS
Partial Fractions

3x
1 . : .
(a) Express x—Dx-2 in partial fraction form.
3
(b) Hence show that
25 3
X
dx=Ink
_[ (2x - D(x-2)
where k is a fully simplified fraction to be found.
(Solutions relying entirely on calculator technology are not acceptable.)
4
October 2022/Q2
1 A B C
2. f(.x) = —-— —|— _|_ .
xBx-1)° x GBx-1) @Bx-1)
(a) Find the values of the constants 4, B and C
(4)

(b) () Hence find [f(x) dx

2
(1) Find j] f(x) dx, giving your answer in the form a + Inb, where a and b are

constants.
(6)
3.
(a) Express —————— in partial fractions.
1+ 3x)(1 - x) 3)
(b) Hence find the solution of the differential equation
dy 1 1
1+3x)(1-x)— =tany ——- <x< —
(1+39(1-9 " =tny  — <x<
. 1 T
for which x = — when y= —
2 2
Give your answer in the form sin” y = f(x) where » is an integer to be found.
(6)
June2022/Q2
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IGCSE IAL A’LEVEL PURE MATHEMATICS (P4) TOPIC WISE QUESTION PAPERS
Partial Fractions

4. 5x+10

f = o230

(a) Write f(x) in partial fraction form.

3)

(b) (i) Hence find, in ascending powers of x up to and including the terms in x*, the
binomial series expansion of f(x). Give each coefficient as a simplified fraction.

)
(i1) Find the range of values of x for which this expansion is valid.

1

January 2023/Q1

5. _ 8x -5
() = (2x —1)(4x - 3) x>

(a) Express f(x) in partial fractions.

3

(b) Hence find If(x)dx
3)

(c) Use the answer to part (b) to find the value of &k for which

3k 1
J. f(x)dx = =In20
K 2

C)

June2023/Q3

6. (a) Express in partial fractions.

1
(1+ 3x)(1 - x) 3)

(b) Hence find the solution of the differential equation

d
(l+3x)(l—x);v=tany E <x<
dx 3

b | =

for which x = l when y = z
2 2

Give your answer in the form sin” y = f(x) where n is an integer to be found.

(6)

June2022/Q2
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IGCSE IAL A’LEVEL PURE MATHEMATICS (P4) TOPIC WISE QUESTION PAPERS
Partial Fractions

3x
7. T |1 i i .
(a) Express x—Dx_2) ® partial fraction form
3
(b) Hence show that
25 3
X
———dx =Ink
.[ (2x-1Dx-2)
where £ is a fully simplified fraction to be found.
(Solutions relying entirely on calculator technology are not acceptable.)
(C))
October 2022/Q2
8. Given that
3x+4 _ 4 % B " ¢
(x=2DC2x+1)} =2 2x+1 ECx+I1)
(a) find the values of the constants 4, B and C.
4
(b) Hence find the exact value of
12
J‘ 3x+4 _dx
; (x=2)2x +1)
giving your answer in the form plng + r where p, g and r are rational numbers.
(6)

January 2024/Q2
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IGCSE IAL A’LEVEL PURE MATHEMATICS (P4) TOPIC WISE QUESTION PAPERS
Partial Fractions

9. ~ 8x -5
f(x) = (2x —1)(4x - 3) x>l

(a) Express f(x) in partial fractions.

3
(b) Hence find If(x)dx
3
(c) Use the answer to part (b) to find the value of & for which
3k 1
J‘ f(x)dx = =1n20
. 2
(3)
June2023/Q3
10 3x* +8x? —-3x -6 C
- g(x)= =Ax+ B+ — +
x(x + 3) x  x+3
(a) Find the values of the constants 4, B, C and D.
(3)
A curve has equation
y=g(x) x>0
Using the answer to part (a),
(b) find g'(x).
(2)
(c) Hence, explain why g'(x) > 3 for all values of x in the domain of g.
1)

October 2021/Q3
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IGCSE IAL A’LEVEL PURE MATHEMATICS (P4) TOPIC WISE QUESTION PAPERS
Partial Fractions

ANSWERS:

3 A B
2 (a) (2x_1ﬁx_2)52x_1+x_2:>ValuesforAandB

One correct value, either A=-1or B=2

-1 2
Correct PF form 331 + 3

(b) [ %+£dx=—%1n(2x—l)+21n(x—2)+(c)

m 25 25

3x

] mdx_{—%1n(2x—1)+21n(x—2)1

=L—%ln49+ZInZSJ—{—%ln‘)wLZIHSJ

529
21

In
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IGCSE IAL A’LEVEL PURE MATHEMATICS (P4) TOPIC WISE QUESTION PAPERS
Partial Fractions

3(a) 1=A4A03x-1) +Bx(3x- 1)+ Cx

x—0 (1=4)

X —>% 1= % C = (=3 any two constants correct coefficients of x>

0=94 + 3B = B=-—13 all three constants correct

(b)(@)
LI B B
x 3x-1 (3x_1)

3

(-1)3

(3x —1)_] (+C)

=lnx—§ln(3x—1)+

=lnx-In(3x-1)- +C
(x-)-51 (+0)]
(b)(ii) i ’
[ (x)dv=| nx—In(3x—1)—— ]
! | 3x-11,
1 1
=[In2-mn5--|-| Inl-In2——
5 2
2x2
=In + .
5
3 4
=—+In| -
10 5
2w [ ! = A + B 3J1=A(1fx)+8(1+3x)
(1+3x)(1—x) 1+3x 1—x
when x=1 =—=1=48— B =... or when 1:71 ::>1:iA:>A:___
3 3

3 1
+
A1 +3x) 41—x)

(b) jcoty dy:j...dx:>"lnsiny":j...dx

" 3 o m 1 " — —
7'[[ A0 130 N ryE— def_._ln(1+3x)i.__ln(l x) (+c)

Insin y = %]_n(] +3x)7%1n(17x) (+c) oe

Insin[ Z |=Lm[143xL 7lln(lfl te=—=ec=.[=—Lins
2 4 2) a 2 4

klnsiny =mIn(...) = sin® y = .. or klnsiny=..=sin* y =exp(...)
. a 1+3x
sin® y =
S(1—x)
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IGCSE IAL A’LEVEL PURE MATHEMATICS (P4) TOPIC WISE QUESTION PAPERS
Partial Fractions

Sx+10 A B
= + —> Walue for 4 or B
1 (a) (1—x)(2+3x) 1—x 2+ 3x

One correct value, either 4 =3 or B=4
3 ,_ 4
1—x 2+ 3x

Correct PF form

(b)(i) 1= x-A(l—x) _A(l+x+x “+ . )

O e R O e

f(x) = 3><[1+x+x2+,,,]+ %[13%+9%+,,,]

:5+%xZ

Sl

(b)(ii) |x | < %

3(a) 8x-5 _ 4 B
(2x-1)(4x-3) 2x-1 4x-3

= 8x—5=A(4x-3)+B(2x-1)=> A=... B=...

A=1 or B=2
8x-5  _ 1 2
(2x-1)(4x-3) 2x-1 4x-3
(b) | 2
( + )dx:—ln|2x I+ Linaz—3)(+c)
2x-1 4x-3

Follow through their 4 and B

3k

[%]n[2x—1)+%ln(4x 3)} -

k

(©) In(6k —1)(12k — 3)——ln(2k 1)(4k-3)

(6k=1)(12k-3)
2 " (2k—1)(4k-3)

I\Jll—l

11 (6k—1)(12k-3) L 120 (6k—1)(12k-3)
(2k—1)(4k-3) 2 (2k—1)(4k —3)

= (6k —1)(12k —3) = 20(2k — 1) (4k —3) = 88k” ~170k +57 =0
= (6k ~1)(12k=3)=20(2k - 1)(4k-3)

=20

88k —170k+57=0=k =...

)
2
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