Exercise 4.3

Resolve into partial fractions.
3x-11

= (x +3)(x2 + 1) | .

. 3x-11
Solution: Let — TR -

Multiplying both sides by (x + 3)(x* + 1), we get
3x—11=Ax*+ 1)+ (Bx+ C)(x + 3) ......... (ii)
3x —11=A(x%?+1) + Bx%2 +38Bx + Cx + 3C
3x—11=Ax2+ A+ Bx? + 3Bx + Cx + 3C
3x—11=Ax*+Bx* +3Bx+ Cx + A+ 3C

3x —11 = (A+B)x* + (3B + C)x + A + 3C. . (iii)
X -+ Ni.e;x=-Bdn (i :2get .
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3(=3)— 11 = A[(-3)* +1] *
—9—11=A[9 + 1]

—-20 =104
TA=—2
~ by comparing co — ef ficient of x* we get Pv <P -

0=A+8B

Put A = —2 in it,we get 8 ,\ @\»C
=—2+B &)}
B=72
by comparing co — ef ficients of x in (m) we get
0=3B+C %
Put B=2init _
0=6+§
C=-6 ’
Putting values of A, B, C in (i), we get
Therefore, partial fraction are '
3x-11 - 2 2x—-6
(x+3)(x2+1) i _x+3'+12+1_
o 3x+7
' (x2 +1)(x + 3)
- & o - 3X+7?7
Solution: ol e e
= 3x+7
T (x+3) (22 +1)
Let e S . S, ) 7))

(x+3)(x2+1)  x+3  x2+1

Multiplying by (x + 3)(x? + 1), we get

Ix+7= A(x +1)+ (Bx +C0)(x+3).. . (id)

3x+7 = Ax? + A + Bx? +3Bx+Cx+A+3C

3x+7=Ax*+Bx? +3Bx+ Cx+A+3C

3x+7=(A+B)x*+(3B+C)x+A+3C...... i)
Put x+4+3=0i.e;x=-3in(ii),we get

3(=3)+ 7 = A{(=3)* + 1}

-94+7=A409+1)

-2=10A

2

TN

1
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'Hence,

3.

Solution: Let GFDET =541 F gy e

Put

by comparing co — ef ficients of x? in (iii), we get
A+B=0 .
Put A=-—=in it,we get

5
~s+B=0

B--

by comparing co — ef ficeints of x in (iii),we get
3=3B + C

PutB—- in it, weg'jA/I %;7 L/'Z

‘3 3-(*)m¢twege oV &JL“(’
3=3(g)+C .

i ™ ¢

-12

5

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

_ 1 EI +‘IZ‘
~ " 5(x.+ 3) x2+1
- 1 x+12
5(x+3) S5(x*+1)
IET 3 x+12
(x+3)(x2+1) 5(x+3) 5(x%*+1)

1

(e + D% +1)

C :
1 A Bx + (‘)

spe n ®

Multiplying both sides by (x +1)(x* + 1), we get
1=A(x2?+ 1)+ (Bx +C)(x +1)
1=Ax2+A+Bx*+Bx+Cx+C
1=Ax?4+Bx?+Bx+Cx+A+C

1=(A+B)x2+ (B +C)X+A+C e veoree e e (i)

x+1=0ie;x=-1in(ii), we get
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1:A(w1)2+1

1=A01+1)
1 =24
1
2 _
by comparing co — ef ficient of x? in (iii), we get
0=A+B
Put A —% in it, we get
£ .
0= 5 —{;B
B = _E
by comparing co — ef ficient of x in (iii), we get
0=B+C :
Put B = —% in it,we get
P,
0=- 5 +C
c=1

Puttmg values of A,B,Cin (L) we get
Partial fractions are

1 1

1 5k ¥

T 2(x+1) t (x2+ 1)

_ S ..

T 2x+1) 2(x2+1)
Thus SR ! =

"+ D2 +1) 2(x+1) 2(x2+1)
9x-7 ‘. '
% (x +3)(x% +1) :
" . . 9x-7 . A Bx+C s

Solution: Let G DD xa3 T (i)

Multiplying both sides by (x + 3)(x? + 1), we get
Ix =7 =AX*+1) + (Bx + C)(x + 3) ...... (ii)
9x —7 = Ax* + A+ Bx* + 3Bx + Cx + 3C
9% —7=(A+B)x?+ (3B +C)x +(A+3C) = 0
Putt x+3=0ie;x=-3 in'(a:)..we get
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9= -7 =A((-3)*+1)
—-27-7=A09+1) |

—34 =104
34
A=
by comparing co — ef ficients of x2 in (iii), we get
0=A+8B
Put A= —%-m it,we get
P L
0 = 175 + B
_ B = 5
by comparing co — ef /8 f:c:ents*x in (iii), we get
9 =88+ C
Putting B = 7 in it, we get
9=3(H)% c
9=24C
g=9-%
__45-51
e
i e
s

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

17 6
.. 17 .‘-—I——S'
_5(x+3)+x:"-+1
- . 9x-7 __ 17 i 17x—6
US: +3)(x2+1)- S5(x+3) @ 5(x2+1)
3x+7 |
5. (x + 3)(x% + 4)

_ i 3x+7 _ A Bx+c R
Solution:  Let TR AT TS +mrg k)

Multiplying both sides by (x + 3)(x? + 4), we get
3x+7=Ax*+4)+ (Bx+C)(x +3).......(i1)
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3x+7 =Ax*+4A+ Bx* +3Bx + Cx + 3C
3x+'7 Ax? + Bx? +3Bx+Cx+4A+36
3x+7=(A+ B)x + (3B +C)x + 4A + 3C ... ....... (ii1)
Put x=-3fn (ii), we get

3(=3) + 7 = A[(-3)? +4]

—9+7=A0+4)

-2=134A
2
. A _1_3.
by comparing co — ef ficients of x? in (iii), we get
0=A+8B
Put A= ——% init,we get
0= —1—3' + B
=
B=1
by comparing co — ef ficients os x in (iii), we get
3=38+C
. i
Put B = 3 N it, we get
: o
S=3 (ﬁ) +C
6
- 3 .
_'39-6
¢ 13
588
S 13

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

33

_ 2 1z3x + 33
13(x + 3) (x7-+4)
2 2x + 33

T13(x+3) | 13(xZ +4)
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3x+7 . 2 . 2x+ 33

Thus, S+ d . 13¢+3) 132 +9)
d xz .
6. (x +2)(x% +4)
. X A Bx+ C g
Solution: Let GTDORET DT} togr— wsssb)
Mutiplying both sides by (x + 2)(x + 4), we get
x2=A0(%+4)+ Bx+0)(x+2) ... . ceo.. ... (i)

x? =Ax*+4A + Bx* +2Bx + Cx + 2C

x?=(A+B)x?*+ (zé + O)x + (4A + 2C) ..... (iii)
Put x+2=0ie;x=-2in(ii), weget

(=2)? = A[(-2)* + 4]

4=A4+4)
4 =8A
1
A=g
by comparing co — ef ficients of x? in (iii), we get
1=A+B :
Put A —% in it,we.get
=3+B |
1_2-1_1
ERlsg Ty 2
B =3
by comparing co — ef ficients of in (iii), we get
"0=2B+C
Put B =-;- in it, we get
1
0=2(3)+cC
0=1+4+C
cC=-1
Putting values of A, B, C in (i), we get
1 7x~1

2(x+2) b x + 4.
B % x—2
T 2x+2)  2(xZ+4)
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x2 1 x—-2

Thus, G+2) (2 +4) 2(x+2) % 2(x2 + 4)
1 ; : 1 ;
3 +1 [Hmt x3+1 (x+1)(x2-x+ 1)]
r .
Solution: P |
TEx+DEE—=x+1)

3 . A i Bx +C )

Let (x + 1)(x2—x + 1) T x4+l XB=xprTTe (l)

Multiplying both side by (x + 1)(x* — x + 1), we get
1= A2 =X+ 1)+ (BX 4 € F 1D s vee v ees ot o0e oo i)
1=Ax2—Ax+A+Bx*+Bx+Cx+C
1=Ax2%4 Bx*+Bx+Cx—Ax+A+C=0
1=(A+B)x%+B+C—-A)x+A+C=0......(ii)
Put x+1=0i.e;x=—1in(ii),we get

1 = Al(-DEA (1) + 1]

1=A4[1+1+1]

1=3A
iy &
4=3
by comparing co — ef ficients of x? in (iii), we get

0=A+B \
Put A== initweget \ )(L' ¥

3 \
24C. e, ’5 ,.-/’\o '

1=3 ; »,3 X »

C =} —%

:g.';l. ’ /\l‘ ,\,13 : Xc’m
3 A

C='§ . ' &

Putting values of A, B, C in (i), we Qet : Cb ,*'[)
Therefore, partial fractions are )(‘17
1 x—2 : Q \

T3x+1D 3(x—x+1 [
1 See 1) x-2 (J;V ’5

(x+1)(x%-x+1) = 3(x+1) N 3(x2-x+1)
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x% +1

. x3 +1 X
g as xXe 41
Solution: = ;3—
x% +1
T+ DEZ—x+1)
x2 +1 A : Bx+C -
Let = — wpsKE)

(_x + 1)(37'2—3( -+ 1) i x+1 s x2—~x +1 gk .“‘."
Multiplying by (x + 1)(x% — x + 1), we get
x2+1=A?-x+1D)+Bx+C)(x+1)....(ii)
x2+1=Ax>2—-Ax+A+Bx*+Bx+Cx+C '
x?+1=Ax?+Bx* +Bx+Cx—Ax+A
Put x+1=0ie;x=—1in(ii)
(-1D?+1=A4[(-1)>—1) +1
1+1=41+1+1)
2 = 3A
A __
by comparmg co — ef fi :czents of x? in (iii), we get
1= A + B

Put A=z init,weget
1=

§
s
it |
:

C
C
2 1 1 ¢ 4
Puttmg A= 3 B =3,C=3 in (i), we get
Therefore,partial fraction are
x4
_ 2 i
3(x+1) (x2-x+1)
2 x+1
¥ R
3(x+1) . 3(x*“~-x+1)
x% +1 2 : x+1

Thus, (x + 1)‘(xz—-x +1) s 3(x + 1,) % 3(1’2'—'.1’ +1)
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