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Exercise 4.2

Resolve into partial fractions.

x2-3x+1
(x-1)2(x-2)
H:

214 : 2.3x+1 . A B. c
| : et
. Solution Let & -2 el (1) Tz

R ) :
Multiplying both sides by (x — 1)?(x — 2), we get
x2=3x+1=Ax-1)x—-2)+Bx—-2)+C(x—-1)*......... (i)

X2 =3x+1=AKx?*—-3x+2)+B(x—-2)+C(x2—2x+1)
Put x—1=01ie;x=1in(i),weget

(1)2 -3(1) +1=B(1-2)
1-3+1=B(-1)
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Now,

 -1=-B _

B=1
put x — -2 =0i. e; x—2m(1) weget
(2)2-312)+1=C(2-1)2

4-6+1=C(1)?

-1 =1C(1)
C=-1
by comparing co — efficients of x?on both sides, we get
1=A4+C .ol .. (i)
PutC = —1in (il) we get
1=A+C
1=A+(-1)
A=2
Hence, required partial fraction are
x2-3x+1. 2 1 1
(x-1)%(x-2) Y, x-1 s (x-1)2 g
x2+7x+11 |
(x +2)%(x + 3)
Solution: . .
g X2+T7x411 A . 3 -C
et Grota+d G+ T GrDE TG ™ (k)

Multiplyingboth sides by (x + 2)? (x + 3),we get
2 +7x+11 =A(x+2)(x+3)+B(x+3)+

. CRERY? ..lis via e nes (D)
x?+7x+11 -A(x +5x+6)+8(x+3)+
C(x? 4+ 4x' +4)... .... ... (ii)

Put x+2=0iex=-2in(i)

(=22 +7(-2)+11=0+B(-2+3)+ 0
4 —14+ 11 = B(1)

1=RB . |

B=1 ' R
Put x + 3 = 0 or x = =3 in (i), we get
(=3)2 479 —3) + 11 = C(-3 + 2)°

9 — m+41—6(1ﬂ

-1=C€(1).

c=-1

by comparing co - ef ficients of x* m (ii), we get
1=4+C

Put C = —1init,we get

1=4-1
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Sol_ution: L

_Thus,

4.

1+1=A4
A=2

Put values of A, B,C in (k),we get

Therefore, partial fractiens-are
2 1 1

x+2+(x'+2)2—x,+3
o x24+7x+11 2 1 1
Thus, Cioa+rd — xi2 T Gr2? x+3

(x-1)(x+2)%2 - -
' A B C

£s E+2)Zx-1) x+2 tavar tamg e (K)
Multiplying both sides by (x + 2)%(x — 1), we get
9=Ax+2)(x—-1)+B(x—-1)+C(x+ 2)?.......(0)

9=Ax*+x—-2)+B(x—1)+ C(x? + 4x + 4) ....(ii)
Putx +2=0i.e;x = —2in (i), we get

9=RB(-2-1)
= —-38
B=-3
Putx—~1=0ie;x=1in(i), we get
9 =C(1 + 2)?
‘9.—:;‘(3)2
9=C(9) '
C=1

by comparing co — ef ficient of x* in (ii), we get
0=4+C
tPut C = 1init,we get

0=A-+1

A=-1 _

Putting veluesof A,B,C in (k}, we get

T!w:e )"m‘f, partial fractions are

- 3

=1 x+2 “(1-1-2)2

S 1 1 3
(x+2)%(x—1) “x—-1 x+ 2 N (x +2)2
x*+1 ‘
x%(x-1)

x* 4+ 1

23—x2
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x2
-—x+1+—g'i'“%'

By-long division, we have

Now, Let

Put

Put

9 x+1
x? _xz)x* +1 ,
£x* F x*
x+ 1
+x3 F x*
X+ 1
x? +1 R
=x+1+ F e (OR

x2+1
Now consider T3

x*+€py A B C X -
21377y Fg b e .vs (L)

Multtplymg by x?(x — 1), we get
x2+1=Ax)(x#1)+B(x—1) + Cx sawic HEL)
x = 0 in (iii)

(12 +1=B0-1) -

1=B(-1)
1=-B
B=-1

x—1=0i.e;x=1in (iii),we get

Mi+1= C(l).2

2=C(1)

C=2

by comparing co — ef ficient of x? in (iii),we get
1=A+C

PutC=2init

1=A+2

A=1-2=-1

" Putting values of A, B, C.in (u) and from (i)
~ Theref ore partl.al fractions are

x+1——— +—3—- ¢
x x2 ' x—-1

. |
Thus,x + 1 + -“7‘(—1‘—) R R
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. 7x+ 4

i (3x +2)(x + 1)2
Solution: | ,
e (x+1)2(3x+2) x+1+(x+1)2 +[3x+2 Sk AR (l)

Multiplying both sides by (x + 1)?(3x + 2), we get
7x+4= Ax+1)Bx+2)+BBx+2)+Clx+1)%........ (i) :

7x +4=ABx%? +5x + 2) + B(3x + 2) + C(x? + 2x + 1) ... (iii)
Put x+1=0i.¢e; x——lm(u)weget .

7(~1) + 4 = B{3(~1) + 2}
—7+4=B(-3+2)

'B=3
¢ 2
Put3x+2=0i.e;x = ~3 in (ii), we get
2 4 2 2
(Y ramcl-3+1)
- -2+3
5 +e= C( 3 )
~14+12 (1)2
=Cl—
-2 . 1 :
ERM
c=(-3)© %,
\\
by comparing co — ef ficients pf x? in (iii), we get
0=34+C
Putting C = —6 in it,we get
0 =34 + (—6)
0=3A-6
3A=6
A=2

Putting values of A, B, C in (i), we get
Therefore, partial fractions are

2 & 3 6
x+1 (x+1)%2 3x+2 ,
7x+4 - 3 6
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1

(x-1)2(x+1) , '
A B C

gov 1 i o o
Solution: Let s 1tz Txag @

‘Multiplying both sides by (x — 1)?(x + 1), we get

1=A(x-1DE+1)+Bx+1)+C(x—1)>%........ (&)
1=Ax*-1)+B(x+ 1)+ C(x? —2x + 1) sss {ID)

Put x—1=0i.e;x=-1in(ii),we get
- 1=B(1+1)
1=2B"
B=3
Put x+1=0i.e; x=-1in (ii),we get
1= C_(v_—l i 1)2
1= C(-2)?
1=4C
C=1
by comparing co — ef ficients of x? in (iii), we get
0=A+C '
Put = € =::- init,we get
- 1
O—A-:-4
a=-1
Putting values nf A, B, C in (i),we get
.Therefore, partial fractions are
-1 1 1
4(x-1) +'2(x—1)2 % 4(x+1)
T SRR R
T a(x+1)  4(x-1)  2(x—1)2
Thais 1 Rl TEELT VP
' x-Dix+1) T 4x+1) T 4(x-1) 2(x-1)
3x% + 15x + 16
7. >
: (x +2) 2
: _ 3x%+15x+16 _ 3x*+15x+ 16
Solution: = = ¥ iax+4d

2 T
x" + 4x + 4 )3xZ 4 15x + 16

| 4+ 3x2 + 12x + 12

3x+4
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3x*4+15x+16 __  3x + 4
T Xt +4x+4 (x+2)2

3x+4 i
(‘t—+-2—)-2— mes wEw S8s Ses sEw 8 was (l)

3Ix+4
Now conszder T

=3+

3x+4 A L B 54
'(x+2)2_x+2 (x+2)z............(u)

Multiplying by (x + 2)?,we get
3x+4=AX+2)+B i onn . (i)

Put x+2=0i.e;x=-2in(iii),we get
3(=2)+4=A(-2+ 2) B
-6+4=8
B =-2

by comparing co — ef f:ctents of x in (iii), we get

— A g

?’utting values of A, B in (ii)joining with (i)
Therefore,partial fractions are

el 3 2
x+2 (x+2)2

3x+4 3 2

Thus, 3+F-+—i')'2' 3+x+2—(x+2_)_f

"3 1

(x?—l)(;c +1)

» g _ 1
Solytion: = o e
= 1
S -DE+ 1D+ 1)
- 1 “
T (=1)(x + 1)2
— 1
(x+1)%(x-1)
& Let - .
(x+ 1)2(1'*1) x+1 * (x+ 1)2 + I fandbn ek LLELE (l)

Multiplying both sides by (x + 1)*(x — 1), we get

1=AG+DE-1D)+BE-1)+Clx+ 1% ........G)

1=Ax2-1)+B(x=1) + C(x% + 2x + 1) ... ........ (iiD)
Put x-+1=0ie;x=-1in(ii),we get
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Put

1=B(-1-1)

1=-2B

e

S
x—1=0i.e;x =1in (iii),we get
1 = C(2)*
1=4C

1

C=32

by comparing co — ef ficients of x? in (iii), we get

0=A+C
1

PutC = init,we get
s

O—A':Z

A=—'z

Putting values of A, B, C in (i), we get
Therefore, partial fraction are
1

oy R NP
T 4(x+1) 2(x+1)%  4(x-1)
1 1 g
T ax+D2:x+1)2 _
1 1 1 1

Thus, i DZa-D — 3-1) 4x+1D 2(x+1)2
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