EXERCISE 4.2

Resolve into partial fractions:

0.1 x2—-3x+1
T x-1)2(x-2)
Solution:
x2-73 5 C .
Let codrl A + ’ + (1)

(x—=1)(x=2) x—1 (x-1)2 x-2
Multiplying both sides by (x—1)3(x—2),we get
X2=-3x+1= A(x=D(x=2)+B(x=2)+C(x-1)? ..(i1)
x2-3x+ 1= A(x2-3x+2)+B(x-2)+C(x2-2x+1)
Putting x—1=0 1e x=1 1in(il) we get

(2=-3(L)+1= (1-2)
1-3+1= B(-1)
-1=-B
= B=1
Putting x—=2=0 1e x = 2 in (ii) we get
22-32)+1=C(2-1)?

4-6+1=C
-1 =C
Equating the coefficient of x2in (ii) we get
I=A+C
l=A-1
= A=1+1
A =2
Hence the required partial fractions are
xX2-3x+1 B 2 N ] l
(x—=1)2(x-2) x—=1 (x=1)2 x-2
2
0.2 x2+7x+11
(x+2)%(x+3)
Solution:
Let CXT+Tx+11 _ A N B N C Q)

(x+2)2(x+3) x+2 (x+2)2 x+3
Multiplying both sides by (x+2)2 (x + 3)
= X2+ Tx+H = A(X+2) (X+3) +B(x+3)+C(x+2)2

X2 TX+HT=A(X?45x+0)+B(x+3)+C(x2+4dx+4)..(i1)

Puting x+2=01ex=-2in (il) we get
(=2)24+7(=2)+11=B(-2+3)
4-14+11=8B

= B=1

Putting x+3 =0 i.c x= -3 in (ii) we get



L—})zhiﬂ?(_?‘)'i- 1= \-(—3+2)2
O -2+ 11=C (1)
20-21=C (1)

~1=C = [C=—]|

Equating coefficient of x2 in (ii) we get

A+C=|
A-1=1
A=1+1

A=2

Hence the required partial fractions are:
X2+ 7x+11 2 1 1

: = -
(Xx+2)2(x+3) x+2 (x+2)2 x+3

9
Q3 -
(x—1)(x+2)
Solution:
Let J AL LC

(x=1)(x+2)2  x=1 x+2 (x+2)2°
Multiplying both sides by (x — 1) (x + 2)2, we get
9=AX+22+Bx-1) (x+2)+C (x-1)..(3i1)
Putting x -1 =0 1e x = 1 in(ii) we get

9 =A(1l+2)2
9=A(3)
9 =9A
= A=l
Putting x+2 =0 ie x = -2 in(ii) we get
9=C(-2-1)
9 =-3C
= C=-3
Equating the coefficient of x2 in (ii) we get
A+B=0
B=-A
B=-1
Hence the partial fractions are
9 o 13
(x=1)(x+2)2  x=1 x+2 (x+2)?
4
x"+1
4 —
© x2(x—-1)
Xt Xl .
Solution: ———— = ————_1s_an _improper

2(x—1)  x*=x?
fraction. First we resolve it into proper
fraction.

X+l
l x2+] .
YA e (Q)
rz(x_l) X (x—l)
2
Let Lj_]— :ﬁ —B—+L ........ (1)

xz(xul) x xz x-1
Multiplying both sides by x2(x — 1) we get
X2 +1=AX)(x-D+Bx-1)+Cx2...... (ii1)
Putting x =0 in (111) we get
0+I=BO-1)
1=-B

=  [B=-1
Putting x - 1=0 ie x =1 in (i) we get
(12 +1=C(1)?
1 +1=C(1)
2 =C
= C=2
Equating the coefficient of x? in (iii) we get
A+C=1
A+2=1
A=1-2
= A=-1
Putting the value of A, B and C in equation(ii)
Thus required partial fractions are

xt+1 canpo Lo, 2
a2(x—1) - x X2 x—]
7x+4
.5
VS Gxrr) e
Solution: Ix+4
(3x +2)(,\'+1)2
Let X% = A B

(3x+2)(x+1)2 3_\‘+2+T+_l{(_r-i-l)1
Multiplying both sides by (3x +2) (x + 1)2we get
Tx+4 =A(x+1)24+BEx+2)(x+1) +C(3x+2)... (ii)

-2

Putting 3x+2=0 i¢c x= = i (i) we get

(]



-4+ 12 [1)
= Al —
3 3
-2 1
-V = —A
3 9
-18 =3A
A:"lf’
2
= A=-6
Putting x+1 = 0 i.ex = -1 in (i) we get
T-+4 = C@3BE=D+2)
-7+4 = -C
— -3 = -C
= C=3
Equating the coefficient of x% we get
A+3B=0
-6+3B=0
3B=6
B=2 =
2

Putting the value of A, B and C in equation (i)
we get required partial fractions.
Tx+4 _ -6 2 3

- -
(3x+2)(x+1)? 3x+2 x4+l (x+1)?
1

.6

RO (e
I

lution: —————
Solution (x-l]z(x+l)
Let ! -4 B, C D

= +
(x=1)2(x+1)  x-I (x=1)2 x+l
Multiplying both sides by (x = 1)* (x + ) we get
| = Ax=l)(x+1)+Bx+1)+C(x-1D2..(i1)

Putting x -1 = 0 te x=1lin(ii) we get
l=B(l+1)
I
| =2B = BZE

Putting x + 1 =0 ie x= -1 in (i) we get

| = C(=I-1)?
| = C(-2)?
| =4C = |C= 1
4
Equating the coefficient of x2 in (i1) we get
A+C=0
A=-C

A:—[lj = A:_—1
4 4

Putting the value of A, B and C in equation (1)
we get required partial fractions.

1 _ -1 + 1 + 1
(x—1)2(x+1) 4(x—1) 2(x=1)2 4(x+1)

Q.7 3x2+15x+16
(x+2)2
. 3x2+15x+16 3x2+15x+16
Solution: =
(x+2)2 X~ +4x +4

The given fraction is improper fraction. First
we resolve it into proper fraction.
By long division,

x2+4x +43x2+15x + 16
+3x2+12x+12

Ix+4
3x2+15x +16 X +4 .
SETIRTD 32T
(x+2)2 X2+4x +4
Ix + 4
Let —~ __A LB (i)

(x+2)2  x+2 (x+2)2

Multiplying both sides by (x+2)? we get

3Ix+4 = Ax+2)+B....... (111)
Putting x +2=10 ie x = =2 in(iii) we get

3(-2)+4=8B

-6+4=1

=

Equating the cocfficient of X" we get
3I=A

= A=3



Putting the value of A and B in equation (i)
and using equation (i) we get required partial
fractions.

INTHLSX+16 3 2
—— = 3+ —
(x+2)2 Xx+2 (x+2)2
1
J.8 R
Q (x3-1)(x+1)
. 1 l
Solution: =
(xz-l)(x+l) (x-1)(x+1)(x+1)
B |
(x=1)(x+1)2
l A B C

el- = + +
(x~1)(x+l)2 X—1 x+1 (x+1)2
Multiplying both sides by (x-1) (x+1)? we get

I= A(x+1)? + B(x+D(x-1)+C(x = 1) .....(i1)
Putting x-1=0 ie x=1 in(ii) we get

I = A(l +1)?
l=A((2)
I = 4A
= A= l
4
Putting x + 1 =0 i.e x= —1 in (i) we get
I =C(-1-1)
| =-2C"
-1
— C=—
2

Equating the coefficient of x* in equation (ii)
weget A+B=0

B=-A
H
B=-|—
4
1
B=-—
4

Putting the value of A and B in equation (ii)
we get required partial fractions.
| | 1 |

(x—1)(x+1)2 4(x=1) 4(x+1) 2(x+1)?




