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EXERCISE 5.3

1. Resolve the following into Partial Fractions:

Ox -7
i (x*+1)(x+3)

|
i (x 4+ D(x+])

3x47
i (x* +4)x+3)

x‘+15

iv. (X +2x+5)

Xt
V. (X +4)(x+2)

x +1
vi.

X' +1

X +2x42

vii, (X 4+3)x+1)x-1)

X =2x+3
viii. —
X'+ x +1
r-l
IX. —
| -x
I

X (x=1)(x"+2)
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1.

Ox -7
(x* +1)x+3)

Solution

™ “)xr—’! _ A +li'..\.':+("
(x“+1)x+3) Xx+3 x +1

By multiplying (x?+1)(x+3) both sides we get
Ox—T=Alx" +1)+(Bx+O).......... (2)

put(x)=-3
(-3)" = .-t((—-}f + l)+ (B(=3)+C)~3+3)
=277 = A10)+(-3B+ CX0)

-34 =104
-34
2> A=—
10
du=t
5

Ox-T=Ax" + A+ Bx" +3Bx+Cx+3C
Ox-T=(A+B)x +(3B+O)x+(A+30)

By equating the coefficient of x2,x and constant.
A+ B=0AAA

17’
= ._!_}—-.I_?.

(

\ S
and
A+3C =<7
-ﬂ-+3(.' = -

>
3(:—74-2
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Sor -4-:_'_.13—

Therefore, putting these values in equation (1)

Ox =7 _ =7 BTIIx=0/2
(x* +1)(x+3) S Y
X+3
Hence
Ox -7 ~17 . 17x-6

(x* +1)(x+1) N S(x+3) S(x+10)

2.
(X" +INx+1)
Solution
e} —— s A Zx¥C (1)
(x4 1)(x+1) x+] x +]

By multiplying (x+1)(x2+1) both sides , we get
= A(x" + D+ (Bx+ O)Xx +D........... (2)

1= Al (=1) +11+[B(-1)+C)(=1+1)

1= A[1+1][-B+C](0)

1=24

!
A=—
2
l=Ax" + A+ Bx + Bx+Cx+C
By equating the coefficient of x?,x and constant

A+B=10
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50,
- |

! o
A== B=—.C=-
2 2 2

Therefore by putting these values in eq (1)

|
——— _'r+'_
] >

(x*+D(x+]) x+] x* +1

Hence
] o . (x-1)
(x> +D(x+1) 2Ax+)) 2(x" +D)

Ix+7
(x* +4)(x +3)

Solution

Let 3x+7 _ A " Bx +(

(x: + 4N x +3) - x+3 x +4

3x+T=A(x* +8)+(Bx+CYx+3).......... (1)
}-3)+T7= .-l[(—-,}): +4J+[B(—~3)+(“](—-3+ 3)
-9+7=A[9+7]+[-38+C](0)

-2 = B4
-2
A=—
13

Ix+T=Ax +4A4+ Bx +3Bx+Cx+3C
3x+7=(A+B)x +(3B+C)x+(44+30)

By equating the coefficient of x, x and constant
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3B+(C=3

.
3(;}»(':3
13

o
13
c=2-6
13
3
13
So.

G

-2 2 33
— —_— —
413 ,13x 13

x+3 x +4

Hence
3x+7 =2 " 2x+ 33
(x +30x°+4) 13(x+3) 13(x°+4)

 +15

(x* +2x+SKx-1)
Solution

x 415 A Bx+C
,_ | e e s (1)
(x* +2x4 5)x~-1) x=1 X

Let

By multiplying (x - 1)}x" +2x+35) both sides we get

X #15= A(x* +2x+5)+ (Bx+ C)(x-D.......... (2)
(1) +15=A((1) +2(1)+5)(B(H+C)1-1)
1415=A(1+2+5)+(B+C)0)
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16 = A(X)
'.-’ — !—9- et 2
X

X +1S= Ax 4+ 2Ax+ 54+ B - Bx+Cx-C

' +15=(A+B)IX(2A-B+C)x+(54-C)

By equating the coefficient of x?, x and constant

A+ B=1
2+B=1
B=1-2=~]
B=-]

and
SA-C=15
M2)-C=15
10-C =15
-C=15-10
C=-5

SO,

A=2,8==L(C==5

Therefore, by putting these values in eq (1)

x* +15 2 : (=1)x(=95)

—
o — —

(x°+2x+5Nx=-1) x-=1 x*+2x+S5

Hence

x*+15 2 x+5
= .

(x* +2x45) x=-1 x 4+2x+5

o
(x* +4)x+2)
Solution
Let _‘_ - A - Bx+(C 0
(.\': +4)(x ,’_2) D .\': S

By multiplying (x+2)(x' +4) both sides we get
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x = Ax" + )+ (Bx+CNx42)connnnnnn (2)
(-2) = A[ (-2 +4]+[B(-2)+C][-2+2]
4=A4+3)+(-2B+C)0)

4=84

x*=Ax" +4A4+ Bx’ +2Bx+Cx+2x
X =(A+B)X +(2B+C)x+(44+2C)
By equating the coefficient of x2 x and constant

A+8=1
]
-t B =1
2

1 2-1 1]
2 2 2

S

1,
A==,B==,C=-]
2" 72

Therefore, by putting these values in equation (1)

l
X 2 P
i + i

(x* +4)x+2) -.1"+| x4+ 4

Hence

X~ | X=2

+ 4 ——
(X" +4)x+2) 2Ax+2) 2(x +4)
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6.

x° +1]

|
X +1

Solution

x° +1

Let =

x° +1

: =
X +1 (x4+I{2x=-x+1) x+I|

By multiplying (x+1) (x2-x+1) both sides we get
tl=Ax" =x4D+(Bx4+cx+0).......... (
(=1 +1= A (<2F (=D +1 |+[B(-D+C][-1+1]
| +1= :l[l+l+l]+[-—8+(”](l')}

2=34+0

A=

w9

x“#l=Ax - Ax+ A+ B +Bx+Cx+C

XX +l=(A+B)X 4+ (-4A+B+O)x+ (A4 +C)

By equating the coefficient of x2,x and constant

A= :-.B:l..(‘:-l-
3 3 3

Therefore, by putting these values in equation (1)
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Hence

41 2 x+1

—
4l x+D) xT=-x+1)

7 r +2x+2
(3N x - 1)
Solution
Let ¥ +2x+2 o=y B O (1)
(x° +3INx+1)Nx~1) al x0T P ag |

By multiplying (x2+3)(x+1)(x-1) both sides we get

X 42x42=A-1-IX(=1)" 43+ B(x+D(x +3)+(Cx+Nx+D(x-D......... (2)
(1) +2(=1)+2= A(=1-D((=1)" +3) + B(-1+ IN(=1)" + 3)[((~=D) + D)(=1 + I} -1 -])]
1-2+42=A(-2X4) + B(O)(4) +(-C + D)O)-2)
=84

=

A=—
8

X F2x4+2=A(x =X +3x=-3)+ B(x +x" +3x+3)Cx(x* =D+ D(2x-1)
X +2x42=Ax - Ax +34x =344+ Bx 4+ Bx 4+3Bx+3B+Cx -Cx+Dx =D
x*+2x42=(A+B+O)x’(~4+ B+ D)x" +(34+3B-C)x+(-34+ 3B~ D)

By equating the coefficient of x3x2x and constant

A+B+(C =0

_—|+-'-+(-'=0
8 8
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8. —
(x=1)'(x" +2)

Solution

Let —l—-— = ;'-+ I ,+(":+D ........... ()
(x=1)(x" 4+2) x-1 (x=1) x"+I

And
-A+B+C=1

Therefore by putting these values ineq (1)

-
e ——

- — —+—
. . J
X" +2x+2 R " R +2_\~ 4

(.r:+3){x+l)(.r~l) x+l x=1 x 43

Hence

X" 4+2x+2 - | . 2x -1

(x* +30x+D(x-1) 8(x-1) = S(x-1) R 4(x°+3)

!

By multiplying (x-1)(x" +2) both sides we get
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= A(x=Ix" 42)+ B(x* +2)+(Cx+ D)(x-1)’
1= A -1)(14+2)+ B(1+2) +(Cx + D)} x-1)°
1= A(0)(3)+ B(3)+(C + D)1-1)’
1=0+38+0
l

3
1= A(x +2x—-x" =2)+(Bx" =2BXCx+ DXx’ -2x+1)
| = (Ax’ = Ax" +24x42A)+(Bx" +2B) 4+ (Cx’ =2Cx" + Cx)+ (Dx* =2Dx +1)
= (A+O)x" +(~A+B=-2C+D)x (24+C=2D)x+(=-2A+ 2B + D)

By equating the coefficient of x3 x? x and constant

A+ 8=0
A=-C
and
—x‘+3—2(+D=0
-(-(’)+-;--2('+D=0
(ﬁ'+%—2(*+D=0

]

D=0=-=4+C

3
and
2A+C-2D=0

2(-—(,')+(.‘-2[—-§-+ (.') =0

7
2C+C+==2C=0
3
-3(‘=—-2-
2
C 2
9
(= —C 2) =2
e {33
D=1+C
3
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] 2
D=w—4—
39
| 342
Ds===
Y
S0,
-2 I 2 =
= B==C==:) = —
Y 3 Y 9

Therefore by putting these valves in eq (1)

Hence,

] -2 ] 2x~1

» L] — + » + »
(x=1)'(x"+2) 9Yx~=1) 3HAx-=1)y 9Yx +2)

Solution

Since the order of numerator and denominator are same i.e. 4, by dividing

them to convert the improper fraction into proper fraction.

+x'ml

l l !

I-x' (1-x)N1+x) (-00+x0+x)

| A B (x+D
+ +

(1=xM1+x)14Xx°) - l-x 1+x 1+Xx°

By multiplying (1-x)(1+x)1+x ) both sides we get
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l= A0+ xX1+x7 )+ B(1 = x)(1+ x°) +(Cx + DX1 = 2x)........(2)
= A0+ D)1+ D)+ B(1=1) 1+ D)+ (C+D)l-1)

Put 1= A(2)(2)+ B(0)2)+(C + D)2)0)
1=344+04+0

A=—
-

And put x=-1in eq (2)

I=A0-D+DH+BA+DH(1+D+(-C+D)i-1
1= A(0)2)+ B2N2)+ (-C+ D)2)0)
1=0+48+0

l

4
1= A+ x+x+X)+B(-x+x'=-x)+Cx(1-x*)+ D(l - x%)
l=AX + AX + Ax+ A-Bx' +Bx' - Bx+B-Cx’-Dx* +Cx+ D
! =(.-!-B).1" +(A4+4 B'—D)I: t(A-B+C)x+(A+ B+ D)

By equating the coefficient of x3,x2,x and constant

A+B-D=10
D=4+B=l+l:l
4 4 2
!
D=—
2
A-B+C=0
l—l+C=0
4 4
50,
I = I
A== B==.C =0andD = -
< - 2

Therefore, by pulting these values in equation (1)

l - 1/4 B 1/4 +(0)..\r+l.".2
(I—-x){l+,\')(l+x:)_(l-—,\') (1+x) (1+x°)
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Hence

i I I I
-] % +

] - x* H!-x) 4(l+-r)+2(l+-t:)

X —2x+3
‘o- "—."
X +x° +1

Solution

X' =2%43

x4 x" & )

X =2%43

x'# 2% #l=x°
X -2x43
(x° -1)° =x°
x* —2x+3
(x* + x4+ 1)x° =x+1)

x'-2x+3 x*-2x+3

= $ ) o 4 2
x4x 4] (xX"4x+I)x"=x+])

x*=2x+3 - Ax+ B . (x+D
(FCHx+r=x+]) (F+x+D) (P -x+])
X =2x43=(Ax+ B)(x* ~x+ D)4+ (Cx+ D)(x" +x+])
x:-2.\'+3=.4x(x:—.r+l)+8(x:—x+l)+(1x(.x:+x+l)+D(x"‘+x+l)
X =2x43=AX-Ax + Ax+ 8B’ -Bx+ B+Cx’ +Cx +Cx+ DX’ + Dx+ D

X =2x4+3=(4+C)x’ +(~4A+B+C+D)x" +(A=-B+C+ D)x+(B+ D)

By equating the co-efficient of x3, x2, x and constant

A+C=02 A4A=-C
B+D=3
=>8=3-D
A-B+C+D=-2
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(4+C)=-8B+D=-2
(H-3-D)Y+D=-2
—3+ D+D=—2

Therefore, by pulting these values in equation (1)

x*=2x+3 ~(x+5/2 +(-l).nr+l."'.’..’.

(X* +x+Ix" —x+10) - (x +x+1) (X’ =x+1)

Hence
¥ =-2%%3 2y 45 | - 2x

) — - + -
(x*+x'+D 2(x*+x+1) x‘-x+1
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