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Questions
Question 1
-3
Express X’ 5 X2 in partial fractions. [5]
x(x“+1)
Question 2
(i) Express % in the form iz + B + L . [4]
X(2x+1) X x  2x+1

(ii) The variables x and y satisfy the differential equation
dy
r=x2(2x+1)—=,
y=x"(2x+1)

and y = 1 when x = 1. Solve the differential equation and find the exact value of y when x = 2.

Give your value of y in a form not involving logarithms. [7]
Question 3
2% - Tx -1
Let f(x) = — 2

C(x=2)(x?+3)’

(i) Express f(x) in partial fractions. [5]
(ii) Hence obtain the expansion of f(x) in ascending powers of x, up to and including the term in x2.

[5]

Question 4

x>+ 8

in partial fractions. 5
(1+x)%(2-3x) P ]

(i) Express

7x2 + 8

(1+x)%(2-3x)
simplifying the coefficients. [5]

(ii) Hence expand in ascending powers of x up to and including the term in x,



Question 5

_ 4+ 12x+x% _ _
(i) Express 5 in partial fractions. [5]
(3-—x)(1+2x)
2
(ii) Hence obtain the expansion of A+ 120+ 5 in ascending powers of x, up to and including
(3=x)(1+2x)
the term in x>. [5]
Question 6
Let f(x] - L-x‘z.
(2=x)(2+x%)
Bx+C
i) Express f(x) in the form —s. 4
(i) Express f(x) — 5o [4]
1
(ii) Show that J f(x)dx =3In3. [5]
-1
Question 7
2 —
Let f(x) =~ SX*9
(1-x)(2—-x)

(i) Express f(x) in partial fractions. [5]

(ii) Hence obtain the expansion of f(x) in ascending powers of x, up to and including the term in x*

[5]
Question 8
Let f(x) = 5x2+x+6 ‘
(3-2x)(x* +4)
(i) Express f(x) in partial fractions. [5]

(ii) Hence obtain the expansion of f(x) in ascending powers of x, up to and including the term in x*

[5]
Question 9
6" —2x+2 . . ;
Express G-Dx+D ™ partial fractions. [5]



Question 10

Let f(x) = —2X*7
(2x—1)(x+2)
(i) Express f(x) in partial fractions. [5]
2
(i) Show that L f(x)dx = 7 +In(3). [5]

Question 11

(i) Show that (x + 1) is a factor of 4x> — x2 — 11x - 6. [2]
(i) Find -1 8]
4 -x?-11x-6

Question 12

313 + 6x —
Letf(x):w
x(x“+2)

B Cx+D
i) Express f(x) in the formA + — 4+ ———.
@ P (x) X .-

2
(ii) Show that J f(x)dx = 3 - In4. 5]
1

Question 13

4x* +12

Letf(x)= ——.
*) (x+1)(x-3)?
(i) Express f(x) in partial fractions. [5]

(ii) Hence obtain the expansion of f(x) in ascending powers of x, up to and including the term in x2.

[5]
Question 14
2
Let f(x) = é:%m
(i) Express f(x) in partial fractions. [5]
4
(i) Show that Jo f(x)dx=8—1n3. [5]



Question 15

942
Letf(x) = — " 2C
(x+3)(x-1)
(i) Express f(x) in partial fractions. [5]

(ii) Hence obtain the expansion of f(x) in ascending powers of x, up to and including the term in x2.

[5]
Question 16
2
Letf(x)= % ***+0
(x+2)(x"+4)
(i) Express f(x) in partial fractions. [5]

(ii) Hence obtain the expansion of f(x) in ascending powers of x, up to and including the term in x2.

[5]
Question 17
Letf(x) = — 0% _
(2+x)(4+x°)
(i) Express f(x) in partial fractions. [5]

(ii) Hence obtain the expansion of f(x) in ascending powers of x, up to and including the term in x2.

[5]



Question 18

. 1 ] ) )
(i) Express m in partial fractions. [2]

(ii) The variables x and y satisfy the differential equation

)P =y,

and it is given that y = 1 when x = 1. Solve the differential equation and calculate the value of y
when x = 9, giving your answer correct to 3 significant figures. [7]

Question 19

5x2-Tx+4
Letf(x) = — —X*%
(Bx+2)(x“+5)
(i) Express f(x) in partial fractions. [5]
(ii) Hence obtain the expansion of f(x) in ascending powers of x, up to and including the term in x2.
[51
Question 20
2 —
Letf(x)= o>~
x“(3x+2)
(i) Express f(x) in partial fractions. [5]
2
(ii) Hence show that J f(x)dx = ln(%) - 1. [5]
1
Question 21
4x? +9x -8
Letf(x)= ——.
W= @
(i) Express f(x) in the form A + —— + ¢ [4]
P x+2 -1
4 :
(ii) Hence show that J f(x)dx = 6+ JIn(18). [5]
1



Question 22

4x2 +9x -8
Letf(x) = ——.
W= T
(i) Express f(x) in the form A + i + ¢ [4]
P x+2 -1
4 :
(ii) Hence show that J f(x)dx =6 + 1 1In(18). [5]
1
Question 23
2
Let f(x) = Sx +x4£27 .
(2x+ 1)(x*+9)
(i) Express f(x) in partial fractions. [5]
4
(ii) Hence find J f(x) dx, giving your answer in the form Inc, where c is an integer. [5]
0
Question 24
12x% +4x - 1
Letf(x)= ——.
) = oD+ 2)
(i) Express f(x) in partial fractions. [5]

(ii) Hence obtain the expansion of f(x) in ascending powers of x, up to and including the term in x2.

[5]
Question 25
CAy2
Letf(r)= — %
B3—x)(2+x7)
(i) Express f(x) in the form 3Ifx % [4]

(ii) Hence obtain the expansion of f(x) in ascending powers of x, up to and including the term in x°.

[5]



Question 26

1
i) E
(i) Express 2

5 in partial fractions. [2]

(ii) The variables x and y satisty the differential equation

d y
xay =4- _}-‘2,
and y = 1 when x = 1. Solve the differential equation, obtaining an expression for y in terms of x.
[6]
Question 27
2
Let f(x) = 6x°+8x+9 ~
(2-x)(3+2x)
(i) Express f(x) in partial fractions. [5]
0
(ii) Hence, showing all necessary working, show that J f(x)de=1+ %ln(%). [5]
-1
Question 28
7x2 - 15x +8
Let f(x) = ———~*°
(1-2x)(2-x)
(i) Express f(x) in partial fractions. [5]

(ii) Hence obtain the expansion of f(x) in ascending powers of x, up to and including the term in x2.

[5]
Question 29
2
Let £(x) = 6x"+8x+9 .
(2-x)3+2x)
(i) Express f(x) in partial fractions. [5]
0
(ii) Hence, showing all necessary working, show that J f(x)dx=1+ % ln(%). [5]
-1
Question 30
12+ 12x — 4x2
Letf(x) = ——.
0= GG
(i) Express f(x) in partial fractions. [5]

(ii) Hence obtain the expansion of f(x) in ascending powers of x, up to and including the term in x2.

[5]



Question 31

16 -17
Let f(x) = o7
(2+x)(3-x)?
(i) Express f(x) in partial fractions. [5]

(ii) Hence obtain the expansion of f(x) in ascending powers of x, up to and including the term in x2.

[5]
Question 32
Let f(x) = — 10X*9
(2x+ 1)(2x + 3)?
(i) Express f(x) in partial fractions. [5]
1
(ii) Hence show that J frydr=1mg+1 [5]
0
Question 33
Let f(x) = Lx)z
B+x)(1-x)
(i) Express f(x) in partial fractions. [5]

(ii) Hence obtain the expansion of f(x) in ascending powers of x up to and including the term in x°.

[5]
Question 34
2 -
Let f(x) = * "X*0
xS (x+2)
(i) Express f(x) in partial fractions. [5]
4
(ii) Hence, showing full working, show that the exact value of J f(x)dxis g [5]
1
Question 35
2
Letf(x)= =% *¥*+8
(2x=1)(x"+2)
(i) Express f(x) in partial fractions. [5]

5
(ii) Hence, showing full working, find J f(x) dx, giving the answer in the form In ¢, where ¢ is an
1

integer. [3]



Question 36

2+ 11x— 1027
Let f(x) = .
) = a1 = 202 + 1)
(a) Express f(x) in partial fractions. [5]

(b) Hence obtain the expansion of f(x) in ascending powers of x, up to and including the term in x°.

(5]

Question 37

2
Let f(x) = -+
(a) Express f(x) in partial fractions. [2]

(b) Using your answer to part (a), show that

1 1 1 1

2— -
() TP im0+l (e 1P -

(¢) Hence show that le(f(x))z dx = % + % ln(g). [5]
Question 38

.

(a) Express f(x) in partial fractions. [3]

(b) Hence obtain the expansion of f(x) in ascending powers of x, up to and including the term in x.

[5]
Question 39
7x+ 18
Let f(x) = t .
(3x+2)(x% +4)
(a) Express f(x) in partial fractions. [3]
2
(b) Hence find the exact value ofj f(x) dx. [6]
0



Question 40

8+ 5x + 12x2

Let £(x) = (1-x)(2+3x)2

(a) Express f(x) in partial fractions. [5]
(b) Hence obtain the expansion of f(x) in ascending powers of x, up to and including the term in X2,
[5]

Question 41

S5a

Lty = (2x—a)(3a -x)’

where a is a positive constant.

(a) Express f(x) in partial fractions. [3]

Question 42

15 -6x

Let f(X) = m

(a) Express f(x) in partial fractions. [3]

Question 43
14 - 3x + 2x%

Let f(.X) = m

(a) Express f(x) in partial fractions. [5]

(b) Hence obtain the expansion of f(x) in ascending powers of x, up to and including the term in x°.

[5]
Question 44
; ' ; ; . dx 5 _
The variables x and ¢ satisfy the differential equation 7 la x°(1+2x),and x=1 when ¢ = 0.
Using partial fractions, solve the differential equation, obtaining an expression for ¢ in terms of x.
[11]
Question 45
4x* — 13x + 13
Express m in partial fractions. [5]

10



Question 46
52 + Br—3
(r= 2} (2% %3)

Let f(x) =

(a) Express f(x) in partial fractions. [5]

(b) Hence obtain the expansion of f(x) in ascending powers of x, up to and including the term in x°.

(5]
Question 47

x% +9x

Letf) = G- D2 +3)°

Express f(x) in partial fractions. [5]

Question 48
5—x+6x°

Let i) = o o

Express f(x) in partial fractions. [5]
Question 49
4-x+%

Let f(x) = m

Express f(x) in partial fractions. [5]

Question 50

T (1 +x)(2+x)%

Express f(x) in partial fractions. [5]

Question 51

5x2+x+ 11

Let f(X) = m

Express f(x) in partial fractions. [5]

Question 52
21 — 8%— 2

Lt i) = v G —xp

Express f(x) in partial fractions. [5]

11



Question 53
2k ol o
(14 205(2 —%)"

Let f(x) =

Express f(x) in partial fractions. [5]
Question 54

3 - 3x2
(254 DjE+22

Letf(x) =

Express f(x) in partial fractions. [5]

Question 55
17x* —Tx+ 16
(2 35252 —x)

Let f(x) =

(a) Express f(x) in partial fractions. [5]

(b) Hence obtain the expansion of f(x) in ascending powers of x, up to and including the term in %,

[5]
(c) State the set of values of x for which the expansion in (b) is valid. Give your answer in an exact
form. [1]
Question 56
24x + 13
Let f(x) =

T (1-2x)(2+x)%
(a) Express f(x) in partial fractions. [5]

(b) Hence obtain the expansion of f(x) in ascending powers of x, up to and including the term in o

[5]
Question 57
Let f(x) = 360 where a 1s a positive constant
Y= Qa+x)(2a—x)(5a—2x)’ p '
Express f(x) in partial fractions. [5]
Question 58
6x> —9x—16 . sl
Express ————— in partial fractions. 5
P —sx—12 P =

12



Question 59

_ Ta* . s
Let f(x) = 2D BaTD’ where a is a positive constant.
(a) Express f(x) in partial fractions. [3]

(b) Hence obtain the expansion of f(x) in ascending powers of x, up to and including the term in %

[4]
(c) State the set of values of x for which the expansion in part (b) is valid. [1]
Question 60
EEet = 5x* +8x+5
(14+20)Q2+x)’
(a) Express f(x) in partial fractions. [5]
(b) Hence find the coefficient of x° in the expansion of f(x). [4]
Question 61
Let £) = — x> +2x—6
(1+x)(4+x)
Express f(x) in partial fractions. [5]
Question 62
_ 3a—>5x . ..
Let f(x) = BGa+ 20 2a—3) where a is a positive constant.
(a) Express f(x) in partial fractions. [3]

(b) Hence obtain the expansion of f(x) in ascending powers of x, up to and including the term in .

[4]

(c) State the set of values of x for which the expansion in part (b) is valid. [1]

13





