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Question 1 (OCR 4724, Jun 2005, Q8i [Modified])

Worked Solution

%+4 __ A B  _C
1+z)24+2)? 1+z 24z (242)?

Given

find A, B and C.

Multiply both sides by (1 + z)(2 + x)*:
32+4=A2+2)*+B1+2)2+2z)+C(1 +2)

Set v = —1:
—3+4=A(1)7 = A=1

Set x = —2:

—64+4=C(-1) = C=2
Compare 2?2 coefficients: 0 = A+ B,so B=—-A= —1.
Check with x terms: 3=4A+3B+C=4—-3+2=3V
A=1 B=-1, C=2

3z4+4 1 L2
(I+z)2+2)? 1+x 2+z (2+1)?
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Question 2 (OCR 4724, Jan 2006, Q7i [Modified])

Worked Solution

, 1+8z A, B _C
Xpress 1mn e Iorm .
P 2 = )1+ 2)2 2—z 1+z  (1+a)

114+82=A1+2)>*+B2—-z2)1+2)+C2—1)
Set t =2: 11+16=A(9) = 27T=94 — A=3.
Set t=-1:11-8=C3) = 3=3C = C=1.
Compare 72 coefficients: 0 = A - B — B = A= 3.
Check with constant terms: 11=A4-14+B-24+C-2=3+6+2=11V
A=3, B=3, C=1

11 + 8= 3 3 1

(2 —2)(1+x)? _2—x+1+x+(1+x)2
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Question 3 (OCR 4724, Jun 2007, Qli [Modified])

Worked Solution

3r +1
(z +2)(z — 3)

Express in partial fractions.

3z+1 A B

(x +2)(z —3) _x+2+:13—3
3ct+1=A(x—3)+ B(z +2)

Set x=3: 10=5B = B =2.
Set 1 = —2: -5 =-5HA — A=1.

3r+1 1 . 2
(z+2)(x—3) z+2 x-3
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Question 4 (OCR 4724, Jan 2008, Q2i)

Worked Solution

(x+1)(z+2)

Express in partial fractions.

x A i B
(z+D(x+2) z+1 z+2
z=Alx+2)+B(z+1)

Set z=-1: —1=A(1) = A=-1.
Set 1 =-2: -2=B(-1) = B=2.

T 1 2

(x+1)(z+2) m—|—1+x+2
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Question 5 (OCR 4724, Jun 2010, Q3)

Worked Solution

,I2

(z —1)*(x —2)

Express in partial fractions.

Since the denominator has a repeated linear factor:

x? A B C

G—12@—2) z2—1 (@=12 z-2

= Az — 1)(z — 2) + B(z — 2) + C(z — 1)?
Set rt=1:1=B(1-2)=-B = B=-1
Set r=2:4=C(1)*=C = (C=4.
Compare 72 coefficients: 1 =A+C = A=1—-4=-3.
Check constant terms: 0 =2A —-2B+C =—-6+2+4=0V
A=-3 B=-1, C=4

(@
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Question 6 (OCR 4724, Jun 2013, Q1)

Worked Solution

(x=T)(z—2)
e+ 2@ —1p

(z-7)(z—-2) A B C
(z+2)(z—-1)2 =z+2 91;—14_(91;—1)2

(z-T(z-2)=Alx-1?+Bx+2)(z - 1)+ C(z +2)

Express

in partial fractions.

Set z=1: (1-7)(1-2)=(-6)(-1)=6=C3) = C=2.

Set v = —2: (—9)(—4) =36 =A(-3)?=94 = A=4.

Compare 22 coefficients: 1 =A+B = B=1—-4= 3.

Check constant terms: 14 =A-14+B-(-2)4+C-2=4+6+4=14 v

A=4, B=-3, C=2

(r—=T)(r—-2) 4 3 2
C+2)@—17 242 2-1 (@17
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Question 7 (Edexcel 6666, Jan 2013, Q3)

Worked Solution

922 + 20z — 10
(x+2)(3z—1)

Express in partial fractions.

The degree of the numerator equals the degree of the denominator (both degree 2 after
expanding), so we first divide:

z+2)(3x — 1) = 3z% + 5z — 2.
(

2420z —1
o O: since leading coefficient ratio is 3:
3x2 4+ 5z — 2
922 + 20z — 10 = 3(32% + 5z — 2) + (5z — 4).
So:

9x2+20x—10_ br — 4

C+20G—1) @+ -D

br — 4 B i c
(z+2)(Bz—-1 =z+2 3z-—1

Now decompose
5t —4=B(Bx—1)+C(z+2)

Set v =—2: —10—4=—-14=B(-7) = B=2.

— 1. _ 7T _ 7 _

91:2+2090—10_?hL 2 1
(z+2)Br—1) ~ z+2 3r-—1
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Question 8 (Edexcel IAL, C34, Jun 2016, Q4)

Worked Solution

xt + a2 — 72?2 + 8z — 48
= 3 R.
8(z) P — 15 » T2 5 TE

i+ 23 — 72?2 + 81 — 48
22+ x — 12

Note 22 +z — 12 = (z + 4)(z — 3).

Perform polynomial long division of % + 23 — 722 4+ 8z — 48 by 22 + = — 12:

zt + 2% — T2? + 8z — 48 = (2 + z — 12)(2?) + remainder

22(z? + 2 — 12) = 2* + 2% — 1222

Remainder: (z* + 23 — 72? + 8z — 48) — (z* + 2% — 122%) = 522 + 8z — 48

522 + 8z — 48 = 5(x? +x — 12) + Bz + 12) = 5(2® + = — 12) + 3(z + 4)

So:

B
Part (a): Given =22+ A+ Pt find A and B.
:L' —

x4+x3—7x2+8x—48_$2+5+ 3(z +4) _ P
z2+x—12 B (z+4)(z—3) z—3

(a) A=5, B=3

3

2
51 "
glx) =2"+ +x 3

Part (b): Find the equation of the tangent to y = g(x) at * = 4 in the form
Yy =mx+c.
3

g'(z) =2z — m

Atz =4: g’(4):8—%:5.

g(4) =16+ 5+ 3 = 24,
Tangent: y — 24 =5(r —4) = y =5z + 4.

(b) y=>5x+4
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Question 9 (Edexcel IAL, C34, Jun 2017, Q5)

Worked Solution

6 — bx — 4x? _ B C

A
C-o(+20) " To2—z 1+22

Part (a): Find A, B and C.

Since the degree of numerator (2) equals degree of denominator (2), we check the

leading coefficient: numerator —422, denominator —2z2, so A = = 2.

Alternatively, multiply out:

6 — 5 —4a® = A(2 — x)(1 +22) + B(1 +22) + C(2 — )

Set z =2: 6 —10—16 = —20 = B(5) = B = —4.
Setz=-1:6+2-1=2=C(3) = C=3.

Compare z° coefficients: —4 = —24 — A =2,

(a) A=2, B=—4, C =3

6 — Hx — 4o o 4 N 3
2—-2)(1+22) =~ 2—x 1+22
— — 4?
Part (b): Given f(x) = (26_ j)x(l +§x)’ x> 2, find f'(z).
flx)=2— 1 + i =2-4(2-z)"' +3(1+2x)7!
B 2—x 1422
4 6
f(z) = — .
@) =—G=2r " ar )y
4 6

(b) f/(x) = _(2 — .T)2 -

(1+ 2z)?

Part (c): Prove that f(z) is a decreasing function.

For z > 2: (2—xz)? > 0 and (1 + 2z)? > 0, so both terms are negative.
4 6
Therefore f'(z) = — G-z ({102 < 0 for all z > 2.

Hence f(x) is a decreasing function. v/

(c) Since (2 —x)? > 0 and (1 + 2x)? > 0 for x > 2, we have f'(z) < 0, so f(x) is
decreasing.
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End of Worked Solutions

10



