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2

4 A B

(x+1)(x—4) x+1+x—4
4:A(x—4)+B(x+1)
4=(A4+B)x+(B-44)

Comparing coefficients

For x:

A+B=0 (1)

For constant term:

B-44=4 (2)

Subtracting (1) from (2) gives:
B—-44-A-B=4-0

54 =4
4-_2
5

Substituting 4= _% into (1) gives:

4o

p_2
5
Therefore:
4 4 4

(1) (x—4)  5(xt1) 5(x_4)

8x+13 A B
= +
(x+2)(x+l) x+2 x+1
8x+13=A(x+1)+B(x+2)
=(A+B)x+(A+2B)

Comparing coefficients
For x:
A+B=8 1)
For constant term:
A+2B=13 2)
Subtracting (1) from (2) gives:
A+2B-A-B=13-8
B=5
Substituting B =5 into (1) gives:
A+(5)=8
A=3
Therefore:

8x+13 3 5

(x+2)(x+l) - x+2+x+1

a
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3—x A B
= +
(x—l)(x+3) x—1 x+3
3—x=A(x+3)+B(x—1)
=(A+B)x+(34-B)
Comparing coefficients
For x:
A+B=-1 €))
For constant term:
34—B=3 2)

2 b

Adding (1) and (2) gives:
A+B+34-B=-1+3
44 =2
a=L

2

Substituting A :% into (1) gives:

Therefore:
3—x 1 3

(x=1)(x+3) 2(x-1) 2(x+3)

X ! B C
(x+l)(x—2)(x+5) - x+l+x—2+x+5
d = A(x—2)(x+5)+B(x+1)(x+5)+C(x+1)(x—2)

(x+1)(x—2)(x+5)
= Ax* +34x—-10A4+ Bx* + 6Bx+5B+Cx’ - Cx-2C
=(A+B+C)x*+(34+6B—C)x+(58B-104-2C)

Comparing coefficients
For x%

A+B+C=0 €))

For x:

34+6B-C=1 (2)

For constant term:

SB-104-2C=0 (3)

Adding (1) and (2) gives:
A+B+C+34+6B-C=0+1
44+7B=1 )

Adding 2 x (1) and (3) gives:
2A+2B+2C+5B—-104-2C=0+0
—-84+7B=0 5
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Subtracting (5) from (4) gives:
44+7TB+84-7TB=1-0
124=1

1

12

Substituting 4 = é into (4) gives:

4 L +7B =1
12

_2
21

Substituting 4 = % and B = % into (1) gives:

i+£+C=O
12 21
5

T 28
Therefore:
X 1 2 5

(x+1)(x—2)(x+5) 12(x+1) 21(x-2) 28(x+5)

3x*+7x-2 A B C
4 a =

x(x+1)(x—1) X +x+1+x—1
3x2+7x—2:A(x+1)(x—l)+Bx(x—1)+Cx(x+l)
= Ax’ — A+ Bx’ — Bx+Cx* + Cx
=(A4+B+C)x*+(C-B)x—4

Comparing coefficients
For constant term:
A=2
For x*:
A+B+C=3
>B+C=1 1)
For x:
C-B=17 ?2)
Adding (1) and (2) gives:
B+C+C-B=1+7
2C=8
C=4
Substituting C = 4 into (1) gives:
B+#4)=1

=-3
Therefore:

3x*+7x-2 2 3 4

At (x-1) x x+l x-
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6x> —7x—18 6x> —7x—18 A B C

(xz —4)(x—3) B (x+2)(x—2)(x-3) Cx+2 " x—2 " x—3

6x> —7x—18=A(x—-2)(x=3)+B(x+2)(x—3)+C(x+2)(x-2)
= Ax* —5Ax+6A+ Bx* —Bx—6B+Cx* —4C
=(A+B+C)x’+(-54-B)x+(64—-6B—-4C)

Comparing coefficients
For x%
A+B+C=6 (1)
For x:
-5A-B=-7 ()
For constant term:
64—-68B—-4C=-18 (3)
Adding 4 x (1) and (3) gives:
44+4B+4C+64—-6B—-4C=24-18
104-2B=6 (4)
Subtracting 2 x (2) from (4) gives:
104 - 2B —-2(-54A—-B)=6—-2(-7)
204 =20
A=1
Substituting 4 =1 into (4) gives:
10(1)-2B=6
B=2
Substituting 4 = 1 and B = 2 into (1) gives:
(H+@)+C=6
Cc=3

6x° —7x—18 1 2 3

+

(x2 —4)(x—3) x+2 x—2+x—3
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x* A B C

4
D) (x+3) (xr1) (x+2) (x+3)
x* =A(x+2)(x+3)+B(x+1)(x+3)+C(x+1)(x+2)
= Ax* +5A4Ax+6A+ Bx* +4Bx+3B+Cx* +3Cx+2C

:(A+B+C)x2 +(5A+4B+3C)x+(6A+3B+2C)

Comparing coefficients

For x%

A+B+C=1 (1)

For x:

54+4B+3C=0 2)

For constant term:

64+3B+2C=0 A3
Subtracting 3 x (1) from (2) gives:
5SA+4B+3C-34-3B-3C=0-3
2A+B=-3 “)

Subtracting 2 x (1) from (3) gives:
64+3B+2C-24-2B-2C=0-2
44+B=-2 Q)

Subtracting (4) from (5) gives:
44+B—-24—-B=-2—-(-3)

24=1
A=1
2

Substituting 4 — % into (4) gives:

1
2 [—j +B=-3
2
B=-4
Substituting 4 = % and B =—4 into (1) gives:

(%)+(—4)+C:1

9

x’ 1 4 9

) (x+2)(x+3) 2(x+1) (x+2) 2(x+3)
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5 Let f(x)=x"+x’—14x-24

If (x + 2) is a factor then f(-2) =0

f(-2)=(-2) +(-2)" -14(-2)-24
=-8+4+28-24
=0

Therefore (x + 2) is a factor of f(x)

x—x-12
x+2>x3 +x7—14x—24

X +2x°
—x*—14x
x*+2x
—12x-24
12x+24

0
So

¥ 42 —14x—24=(x+2)(x" —x-12)
=(x+2)(x+3)(x—4)

Therefore:
3x-2 B 3x-2
K4’ —14x-24  (x+2)(x+3)(x—4)
3x-2 4 B C

(x+2)(x+3)(x—4) x+2+x+3+x—4
3x—2:A(x+3)(x—4)+B(x+2)(x—4)+C(x+2)(x+3)
= Ax> — Ax—12A+ Bx* —2Bx -8B+ Cx* +5Cx + 6C
=(A+B+C)x2+(5C—A—2B)x+(6C—12A—8B)

Comparing coefficients
For x?:
A+B+C=0 €))
For x:
5C—4-2B=3 (2
For constant term:
6C—124-8B=-2 3)
Adding (1) and (2) gives:
A+B+C+5C—A-2B=0+3
-B+6C=3 )
Adding 12 x (1) and (3) gives:
124+ 12B+12C+6C—-124 -8B =-2
4B +18C=-2 Q)]
Adding 4 x (4) and (5) gives:
4B +24C+4B+18C=12-2
42C=10

5

21
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Substituting ¢ = % into (4) gives:
B+6C=3

-B+6 S =3
21

1
7

Substituting B = _% and C = % into (1) gives:

()5

4
3

B=

A=

3x-2 __ 4 o5
X 4x’-14x-24 3(x+2) 7(x+3) 21(x-4)

6 a Let f(x) =X -2x" —x+2
If (x + 1) is a factor then f(—1) =0
£(=1)=(-1) =2(-1)" = (-1)+2
=-1-2+1+42
=0
Therefore (x + 1) is a factor of f(x)
(x+D(ax?+bx+c)=x>-2x*—x+2
By inspection, the other two factors must be:
(x+1)and (x +2)or (x— 1) and (x — 2)
Since there are negative terms in f(x) then the other two factors are:
(x—=T1)and (x—2)
Multiplying to check gives:
x+Dx-Dx-2)=(x+1DE*-3x+2)
=x° = 3x*+2x +x* - 3x+2
=x>—2x*-3x+2

Therefore:
X =22 —x+2=(x+Dx-1)(x-2)
Hence:
2 3 2
X =2xT—x+2 (x+l)(x—1)(x—2)
2 A B C

(x+l)(x—l)(x—2) - x+1+x—1+x—2

2 A(x—l)(x—2)+B(x+1)(x—2)+C(x+1)(x—1)
Ax* —3Ax+2A+Bx* —Bx—2B+Cx* - C
=(A+B+C)x*+(-34-B)x+(24-2B-C)
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Comparing coefficients
For x%
A+B+C=0 (1)
For x:
—34-B=0 2)
For constant term:
24-2B-C=2(Q3)
Adding (1) and (3) gives:
A+B+C+24-2B-C=0+2
34—-B=2 )
Subtracting (2) from (4) gives:
3-B+34+B=2-0
64=2

1

A==
3

Substituting A4 =§ into (4) gives:

{lj B2

3

B=-1

Substituting 4 =§ and B =—1 into (1) gives:

1 iic-0
3

c-=
3

Therefore:
2 1 1 2

X2 —x+2 3(x+l) a1 3(x_2)
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6

b

3x+1 3x+1 A B

Solution Bank

x* +5x° +6x - x(x+2)(x+3) ;+x+2+x+3

3x+1=A(x+2)(x+3)+Bx(x+3)+Cx(x+2)
= Ax’> +5A4Ax+6A4+ Bx* +3Bx+ Cx* +2Cx
=(A+B+C)x*+(54+3B+2C)x+64

Comparing coefficients
For constant term:
1

6A=1=> g4=—
6
For x*:
A+B+C=0=>B+C=—é (1)
For x:

54+3B+2C=3=> 3B+2C=% )

Subtracting 2 X (1) from (2) gives:

3B+2C—2B—2C=£—(—gj
6 6
B=2

2

Substituting B = % into (1) gives:

> +C:—l
2 6

o8
3

Therefore:
3x+1 1 5 8

x° +5x% +6x :a+2(x+2)_3(x+3)
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x __4 B _C
(x—3)2(x+1) (X—3) ()6—3)2 (x+1)
x=A(x=3)(x+1)+B(x+1)+C(x-3)’
= Ax" —2A4x-3A4+Bx+B+Cx’ —6Cx+9C
=(A4+C)x*+(B-24-6C)x+(B-34+9C)

Comparing coefficients

For x%:

A+C=0 €))
For x:

B-24-6C=1 2)
For constant term:
B-34+9C=0 3)

Subtracting (3) from (2) gives:
B-24-6C-B+34-9C=1-0
A-15C=1 )
Subtracting (4) from (1) gives:
A+C—-A4+15C=0-1
16C=-1

1

C=——
16

Substituting C = _% into (4) gives:

A-15 L =1
16

_ 1
16

Substituting 4 = % and C = _% into (2) gives:

i)

B=2
4

Therefore:
X 1 3 1
+

(x=3)"(x+1) 16(x-3) 4(x-3)’ C16(x+1)
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7 b ;:éﬁ'ﬁzﬁ'i

xz(x+1) x x° x+1
3:Ax(x+1)+B()C+1)+Cx2
= Ax* + Ax+ Bx+ B + Cx*
=(A+C)x’+(A+B)x+B
Comparing coefficients
For constant term:
B=3
For x:
A+B=0>4=-3
For x*:
A+C=0=>C=3
Therefore:
3 3 3 3

xz(x+l) x x* x+1

2x A B
2= + 2

(x+3) x+3 (x+3)
2x = A(x+3)+B

= Ax+(34+B)
Comparing coefficients
For x:
A=2
For constant term:
34+B=0=>B=-6

2x 2 6

(x+3) x+3 (x+3)
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9 Let f(x):x3—3x+2
If (x — 1) is a factor of f(x) then f(1) =0
f(x)=(1)=3(1)+2=0
Therefore (x — 1) is a factor of f(x)
x3—3x+2:(x—1)(ax+bx2+c)
By inspection, ax +bx’ +c:(x+2)(x—l) or ax+bx’ +c:(x—2)(x+1)
(x—l)(x+2)(x—1):(x2+x—2)(x—1):x3—3x+2

Therefore:
X =3x+2 :(x—l)2 (x+2)
Hence:

4 A B C

5 = + ~+
x =3x+2 x-1 (x—l) x+2
4= A(x—1)(x+2)+B(x+2)+C(x-1)
= Ax’ + Ax—2A+Bx+2B+Cx’ -2Cx+C
=(A+C)x*+(4+B-2C)x+(2B-24+C)
Comparing coefficients for x*:
A+C=0 1)
For x:
A+B-=2C=0 (2)
For constant term:
2B-24+C=4 (3)
Subtracting 2 x (2) from (3) gives:
2B-24+C—-24-2B+4C=4-0
—44+5C=4 4
Adding 4 x (1) to (4) gives:
44+4C—-44+5C=0+4

9C =4
c=2
9

Substituting C = g into (1) gives:

A+(iJ=O:>A:—i
9 9

Substituting 4 = _g and C :g into (3) gives:

2B—2(—ij+i:4
9) 9

p=2
3

Therefore:
4 4 4 4

¥ -3x+2  9(x-1) 3(x-1) 9(x+2)
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10a

11

3x—1:A+ B

x+4 x+4

3x—1=A(x+4)+D
= Ax+(44+D)

Comparing coefficients
For x:
A=3

For constant term:
44+D=-1=>D=-13
Therefore:

3x—1 3 13

x+4 x+4

2
al +1:Ax+B+L
x+2 x+2
x*+1=Ax(x+2)+B(x+2)+C
=Ax*+(24+B)x+(2B+C)
Comparing coefficients
For x%:
A=1
For x:
24+B=0=>B=-2
For constant term:
2B+ C=1=>C=5

Therefore:
2
+1 5
al =x-2+—
x+2 x+2
x’+2 T C

7 =4+ + 2
(x—2) x=2 (x—2)
¥ 42=A(x-2) +B(x-2)+C

= Ax* —4Ax+4A4+Bx-2B+C
=Ax2+(B—4A)x+(4A—2B+C)

Comparing coefficients
For x*:

A=1

For x:
B-44=0=>B=4
For constant term:

44-2B+C=2=>C=6
Therefore:

x2+2 4 6

> =1+ + >
(x—2) x—=2 (x—Z)
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2
12a ?)_—X=A+i+ ¢
(x+l (x—2) x+1 x-2
3—x7

=A(x+1)(x—2)+B(x—2)+C(x+1)
=Ax* —Ax-2A+Bx-2B+Cx+C
=Ax2+(B—A+C)x+(C—2A—2B)
Comparing coefficients
For x?:
A=-1
For x:
B-A+C=0=>B+C=-1 (1)
For constant term:
C-24-2B=3=C-2B=1 (2)
Subtracting (2) from (1) gives:
B+C-C+2B=-1-1
3B=-2
2

B=-=
3

Substituting B = ‘% into (1) gives:

3
Therefore:
o3x 2 ]
(x+1)(x-2) 3(x+1) 3(x-2)
2
b i:AX-I-B-I-L
x—4 X -

4x* :Ax(x—4)+B(x—4)+C
= Ax* —4Ax+ Bx—4B+C
= Ax* +(B—4A)x+(C—4B)
Comparing coefficients
For x*:
A=4
For x:
B-44=0=>B=16
For constant term:
C-4B=0>C=64
Therefore:
4x* 64
L Ax 416+ ——
x—4 x—4
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3
13 x—Z:Ax+B+ c ,. D .
(x+3) x+3 (x+3)

X =Ax(x+3)2 +B(x+3)2+C(x+3)+D
= Ax’ +6Ax* +9Ax+ Bx* +6Bx+9B+Cx+3C+D
= Ax’ +(64+B)x* +(94+6B+C)x+(9B+3C+D)

Comparing coefficients
For x*:
A=1
For x%:
6A+B=0=>B=-6
For x:
94+6B+C=0= C=27
For constant term:
9B+3C+D=0=>D=-27
Therefore:
x 27 27

——=x—-6+ 5
(x+3) x+3 (x+3)
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