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Question 1

Worked Solution

or + 3
(2x +1)(x + 1)

Express 5 in partial fractions.

5z + 3 A n B n C
z+D(z+1)2 20+1 z+1 (z+1)2
5r+3=A(x+1)>+ BRx+1)(z+1) + C(2z + 1)

Set 1 =—1: -54+3=-2=C(2(-1)+1)=C(-1) = C=2.
Setx:—%: —%—1-3:%:14(%)2:% = A =2.

A
Compare 22 coefficients: 0 = A+ 2B — B = -5 = —1.

Check constant terms: 3=A+B+C=2—-1+2=3V
A=2 B=-1, C=2

Se+3 2 L2
e+ 1D(x+1)2 20+1 z+1  (v+1)2
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Question 2

Worked Solution

922 _ A N B N C
(x—122z+1) z-1 (z—-1)2 2zx+1

Find A, B and C.

922 = A(z —1)(2z +1) + B2z + 1) + C(x — 1)?

Set x =1: 9= B(3) = B =3.
9 9C
Set z = —3: Z:C(_%)2:T — (=1
Compare 22 coefficients: 9 =24+ C = 24 =8 — A=4.
Check z terms: 0 =A-(—1-2+1-1)+B-24+C-(-2)=A(-1)+6—-2=—-4+4=0
v

A=4 B=3 C=1

9x? 4 N 3 N 1
(x—120R2z+1) x—-1 (r—1)2 22+1
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Question 3

Worked Solution

3zt — 232 — 5z2 — 4 d
Given a ’ * =azr’+br+c+ x+e, x # %2, find a,b, ¢, d, e.
x2—4 x2—4

Perform polynomial long division of 3z* — 22® — 52240z —4 by 22 —4 (i.e. 22+ 0z —4):

322 —2x+7

z® —4) 3zt — 223 — 522 4 0z — 4

R — 1222

—223 + 722 + Oz

— 2z + 8x

Tz? — 8z — 4

Tx? — 28

—8x + 24
5 3zt — 223 — 5?2 — 4 ) —8z + 24
g =SU AT T

a=3, b==-2, ¢c=7 d=-8, e=24
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Question 4

Worked Solution

2m2+5x—10:A+ B I C
(x—1)(x+2) r—1 z+42

Find A, B and C.

Since the numerator is degree 2 and the denominator is degree 2, the integer part A
can be found first.
(z—1)(x+2)=a?+z—2
202+ 50 —10=2(2*+2—2) +3z — 6 =2(x — 1)(z + 2) + 3(z — 2).
So:
222 + 52 —10 3z —6

RN R E)

Wait — let me verify via substitution directly.

202 +5r —10=A(x — 1)(z+2)+ Bz +2) + C(z — 1)
Set r=1:2+5—-10=-3=3B = B=-1.

Set r=-2:8—-10—-10=-12=-3C = (C =4.
Compare 7%: 2=A4 — A=2.

Check: A=2, B=—-1,C =4: constant = —2A —2B+C = —-4+2+4 =2... but
LHS constant = —10.

Let me redo: A(x — 1)(z +2) + B(x +2) + C(x — 1), constant term = A(—1)(2) +
B(2)+C(-1)=-2A+2B-C.

—2(2)+2(=1)—d4=-4-2—-4=-10V

A=2 B=-1 C=4

222 + 5z — 10 1 4

(x—=1)(z+2) _E+x+2
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Question 5

Worked Solution

f(x) 4 —2x A H B n C
€T) =

2x+1)(z+1)(z+3) 2z4+1 x+1 z+3
Find A, B and C.

4-2r=Alz+1)(xz+3)+ B2z +1)(z+3)+C(2zx+1)(z + 1)

Setx:—%:4+1:5— ()(g) —A:Azél.
Set t=—-1: 4+2=6=B(-1)(2) = -2B = B=-3.
Set 1 =-3: 44+6=10=C(-5)(—-2) =10C = C =1.

A=4, B=-3 C=1

4 3 n 1
2c+1 x+1 x+3

f(z) =

(@
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Question 6

Worked Solution

1+ 11z — 622 — 4y B N C
(x—3)(1—2x) zr—3 1-2z

Find A, B and C.

The numerator is degree 2 and denominator is degree 2 (leading term —2x?), so A is

—6
the ratio of leading coefficients: == 3.

So A = 3.

1+ 11z — 62° = 3(x — 3)(1 — 2z) + B(1 — 2z) + C(z — 3)

Set x=3: 1+33—54=-20=B(1—6)=—5B = B=4.
Set z=12:1+8-2=14+4=5=C(}-3)=-23C = C=-2

A=3 B=4, C=-2

1+ 11z — 622 g4 2
(r—3)(1-2z) ~ -3 1-22
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Question 7

Worked Solution

922 + 20z — 10
(x+2)(3z—1)

Express in partial fractions.

The numerator is degree 2 and denominator (z + 2)(3x — 1) = 3z% + 5z — 2 is degree
2. The ratio of leading coefficients is 3= 3, so the integer part is 3.

922 + 20z — 10 = 3(322 + 5z — 2) + r(x)

3(3z? + 5x — 2) = 922 + 152 — 6

r(z) = (922 4+ 20z — 10) — (922 4 15z — 6) = 5z — 4

So:
9x2+20m—10_3+ or — 4
(x+2)Bz—1) ~ (z+2)3z-1)
br — 4 B C
Decompose =

(x +2)(3z —1) x+2+3x—1:
5t —4=BBz—1)+C(z+2)
Set x = -2: —14=-7B = B =2.

_ 1,5 _ 7T _ 7 _

92% 420z — 10 2 1

@+2Br—1) " Trt2 -1

End of Worked Solutions



