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Partial Fractions

Mathematics-10
Unit 4 — Exercise 4.2

Example: (Page # 79) (A.B)
1

Resolve

————— into partial fractions.
2
(x-1)"(x-2)

Solution:
1 A B C

- = - ~+
(x-1)"(x-2) x-1 (x-1) x-2
Multiplying both sides by (x—l)z(x—2),
we get
1= A(x—1)(x—2)+B(x—2)+C(x~1)
A(x2—3x+2)+ B(x—2)+C(x2—2x+l)=1—>(i)

Since (i) is an identity and is true for all
values of x
Put x—1=0 or

B(1-2)=1 = -B=lor B=-1
Put x—2=0 or x=2 in (i), we get
c(2-1)’=1 = cC=1

Let,

x=11in (1), we get

Equating coefficients of x* on both sides of (i)
A+C=0 = A=—C so A=-1
Hence required partial fractions are

-1 I 1

= +
x—1 (x—1)2 (x-2)
Thus,
1 1 1 1

(x—l)z(x—Z) T x+2 (X*l)u(x—l)2

Resolve into partial fractions.
x* —3x+1
Q.1 I N S (A.B)
(x-1) (x-2)
Solution:
x*-3x+1 A B €

= + (i)

e 5 = -+ >
(-1 (x-2) x1 (x-1f 22
Multiplying by (x— 1)2 (x-2)
X' =3x+1= A(x-1)(x-2)+ B(x-2)+C(x-1)" - (ii)
X =3r+1=A(x’ -3x+2)+ B(x-2)+C(x - 2x+1
= Ax* —3Ax+2A+Bx—2B+Cx* -2Cx+C
= Ax* +Cx* —=3Ax+Bx—2Cx+2A+C—2B
= x’-3x+1=(A+C)x’+(-3A+B-2C)x
+(2A-2B+C)

By comparing coefficients of alike powers
of x

1= A+C —> (iii)
—3=-3A+B-2C— (iv)

1=2A-2B+C— (V)
Put x—1=0= x=1 in equation (ii)

(1" -3(1)+1= A(1-1)(1-2)+ B(1-2)+C(0)’

1-3+1=0+B(-1)+0
~-1=-1B
B=1
Put B=x—-2=0=>x=2 in equation (ii)
(2)'-3(2)+1= A(2-1)(2-2)+ B(2-2)+C(2-1)’

4-6+1=A(1)(0)+B(0)+C(1)’

—-1=C
Or C=-1
Put C =-1 in equation (i)
1=A+(~1)
1+1=A
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Unit—4 Partial Fractions
Or A=2 1= A+(—1)
Now putting values in equation (i) 141=A
x> —3x+1 . 2 . 1 s -1 Or A=2
(x-1)°(x=2) x-1 (x-1)° (x-2) Now putting the values of A,B,C in (i)
2 1 1 x> +7x+11 2 1 1
e + 2 2 - e 3 +
x-1" (x-17 (x-2) (x+2) (x+3) x+2 (x+2) x+3
x> +7x+11 __2 1 _ 1
i AR A.B * 2
(LHR 2016, SGD 2016, RWP 2015) Q.3 % (A.B)
I X +7x+11 (x-1)(x+2)
Solution: m (SWL 2014, RWP 2017, SGD 2015)
(x X Solution:
Consider

X +7x+11 A B G :
2 = 7t _)(1)
(x+2) (x+3) X+2 (x+2)
Multiplying by (x+ 2) (x+3)
x'+7x+11= A(x+2)(x+3)+B(x+3)+C (x+2) (ii)
= A(X’ +5x+6)+ B(x+3)+C(x’ +4x+4)

= Ax* +5Ax+6A+ Bx+3B+Cx* +4Cx+ 4C
= Ax’ + Cx* +5Ax+ Bx+4Cx+6A+3B+4C

=(A+C)x*+(5A+B+4C)x+(6A+3B+4C)

By comparing coefficients of alike powers
of 'x'

1=A+€C (iii)
7=5A+B+4C (iv)
11=6A+3B+4C (v)

Put x+2 = x=-2 in equation (i1)

(-2)" +7(=2)+11= A(-2+2)(-2+3)

+B(-2+3)+C(-2+2)’

4-14+11=A(0)(1)+B(1)+C(0)' ~10+11=B
1=B

Or B=1

Put x+3=0=x=-3 in equation (ii)

(-3)" +7(=3)+11= A(-3+2)(-3+3)

+B(-3+3)+C(-3+2)’

9-21+11= A(-1)(0)+ B(0)+C(~1)’

-1=0+0+C

C=-1
Put C = -1 in equation (iii)

9 A B C
et = — 44—+ -
(x-1)(x+2) x-1 x+2 (x+2)

Multiplying by (x—1)(x+ 2)2

9=A(x+2)" +B(x-1)(x+2)+C(x~1) - (i)
9=A(x* +4x+4)+B(x* +x-2)+C(x-1)
0x’ +0x+9= Ax* +4Ax+4A+Bx* + Bx-2B+Cx-C

0x* +0x+9 = Ax* + Bx* + 4Ax + Bx
+Cx+4A-2B-C
0x° +0x+9=(A+B)x*+(4A+B+C)x
+(4A-2B-C)
By comparing coefficients of alike powers
of "x
0=A+B—> (iii)
0=4A+B+C— (iv)
9=4A-2B-C— (V)
Put x—1=0= x=1 in equation (ii)
9=A(1+2)" +B(1-1)(1+2)+C(1-1)
9=A(3)" +B(0)+C(0)
9=9A+0+0
9=9A
Or A=1
Put x+2=0= x=-2 in equation (ii)
9= A(-2+2)+B(-2-1)(-2+2)+C(-2-1)
9=A(0)+B(-3)(0)+C(-3)

= (i)

9=0+0-3C
C=—2
3

€=-3 P o
Put A =1 in equation (iii)
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Unit-4 Partial Fractions
0=1+B 1=-1+C
Now putting the values in equation (i) 141=C
N 9 2:1+—1+—32 ol
(x-1)(x+2) x-1 x+2 (x+2) Now putting the values in equation (ii)
_ 1 1 3 xX*+41 -1 -1 2
x=1 x+2 (x+2) X(x-1) x x x-1
4
Q4 L (K.B + A.B) -1 1.2
X*(x-1) x x° x-1
Solution: Now putting the values in equation (i)
£ = £ (improper fraction) ﬂ*x-‘rl—l—i-‘r &
X (x-1) x*-x° prop x*(x-1) x x* x-1
x+1 7x+4
Q.5 (A.B)
X —x?)x* +1 (3x+2)(x+1)’
X' F % Solution:
3
X +1 P i = 4 By CZ—>(1]
+x° FxX° (3x+2)(x+1)" 3x+2 x+1 (x+1)
x*+1 Multiplying by (3x+2)(x+ 1)2
it SO N ):2+12 Tx+4=A(x+1) +B(x+1)(3x+ 2} O(3x+2) - (ii)
x*(x-1) X=X 0x* +7x+4= A(x* +2x+1)
X +1 2
=x+lt s () +B(3x* +3x+2)+3Cx+2C
¥le-) = Ax® +2Ax+ A+3Bx* +3Bx+2B +3Cx+2C
x* +1 A B C o = AX® +3Bx* + 2Ax +3Bx+3Cx+ A+ 2B+2C
Let ———=—+— =S5

xX*(x-1) x x* x-1
X +1=Ax(x-1)+B(x-1)+C(x*)
x* +1= Ax* — Ax+ Bx— B +Cx’
x*+0x+1= Ax’ +Cx* + Bx— Ax—B
=(A+C)x’+(B—-A)x—B
By comparing coefficients of alike powers
of 'x'
1=A+C— (iii)
0=B-A— (iv)
1=—B— (v)
From equation (v)
B=-1
Put in equation (iv)
0=-1-A
A=-1
Put in equation (iii)

0x* +7x+4=(A+3B)x* +(2A+3B+3C)x

+(A+2B+2C)

By Comparing coefficients of alike powers
of x
A=?
0= A+3B— (iii)
7=2A+3B+3C — (iv)
4=A+2B+2C— (V)
Put x+1=0, x=-1 in equation (ii)

7(<1)+4=A(-1+1) +B(-1+1)+C[3(-1)+2]
~7+4=0+0+C(-3+2)
-3=(-1)C
Or C=3
Put A = -6 in equation (iii)
0=-6+3B
6=3B
Or B=2
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Putting all the values in equation (i)

7x+4 -6 2 3
(3x+2)(x+1)" 3x+2 x+1 (x+1)

1
(x=1)" (x+1)

Solution:
1 A B C

) L oty Tt
Multiplication by (x—1)"(x+1)
1= A(x=1)(x+1)+B(x+1)+C( x-1)" - (ii)
0x? +0x+1= A(x—1)(x+1)+ B(x+1)+C(x~1)
0x* +0x+1= A(x’ ~1)+ B(x+1)+C(x’ ~2x+1)

= Ax*+Cx*+Bx—2Cx—A+B+C
=(A+C)x*+(B-2C)x+(-A+B+C)

Comparing coefficients of powers 'x'

Q.6 (A.B)

0=A+C (iii)
0=B-2C __ ()
1=—A+B+C (v)

Put x—1=0= x=1 in equation (ii)
1=A(0)(1+1)+B(1+1)+C(0)’
1=0+B(2)+C(0)
1=2B

1
Or B=—

2

Put B =% in equation (iv)

0=1—2C
2

I
2
Ok
4
C =

1
Put a in equation (iii)

0=A+i
4

P
4

Now putting the values in equation (i)
1, h K
(x=1)"(x+1) x-1 (x-1)" x+1
1 =] 1 1
; = + =+
(x-1)"(x+1) 4(x=1) 2(x-1)" 4(x+1)
3x* +15x+16
(x+2)

Q.7 (A.B)

Solution:
3x’ +15x+16 _ 3x’+15x+16
(x+2)2 x*+4x+4

(improper fraction)
3
x> +4x+ 4) 3x* 415x+16

+3x° +12x+12

3x+4
3x* +15x+16 3x+4 )
=3+ ——_ @
(x+2) X +4x+4
i L (ii)

(x+2)°  x+2 (x+2)
Multiplying by (x+ 2)2
3x+4=A(x+2)+B

3x+4=Ax+2A+B

By comparing coefficients of powers of 'x’
3=A (iii)

4=2A+B (iv)

From equation (iii)

A=3

Put in equation (iv)

4=2(3)+B

4=6+B

4-6=B

B=-2

Now putting values in equation (ii)
3x+4 3 -2

(x+2) x+2 (x+2)
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Unit-4 Partial Fractions
_.3 2 0=A+B (iii)
x+2 (x+2)2 0=2A+C (iv)
Now putting the values in equation (i) 1= A_lB < — O
3x? +15x+16 3 2 Put A=— in equation (iii)
Ty e (o) '
1 +
i 1 & 0 =%+B
Q8 ——F-—— (K.B + A.B)
(X _1)(X+1) g-_1
4
Solution: Now putting values in equation (i)
1/ _}/ _}/
1 - 1 1 _J4 /4 2
2 =i + + ;
(¥ -1)(x+1)  (x+1)(x-1)(x+1) (x=1)(x+1)°  x=1 x+1 (x+1)
1 1 1 1 1

(x+1)°(x-1)

et ! o B

(x=1)(x+1)" x=1 (x+1) (x+1)’
Multiplication by (x—l)(x+1)2
1=A(x+1)+B(x—1)(x+1)+C(x—1) - (ii)
Put x—1=0=>x=1 in equation (ii)
1= A(1+1)" +B(0)+C(0)
1=A(2)’
1=4A

1
= A=—
4

— (i

Put x+1=0=>x=-1 in equation (ii)

1= A(-1+1)+B(-1-1)(-1+1)+C(-1-1)
1=A(0)+B(0)+C(-2)

1=-2C

:>C=—i
2

Equation (ii)
0x* +0x+1= A(x+1)" + B(x~1)(x+1)+C(x~1)
= A(X* +2x+1)+B(x’ -1)+Cx-C
= Ax* +2Ax+ A+ Bx*—~B+Cx—-C
= Ax’ + Bx* +2Ax+Cx+ A-B-C
=(A+B)x*+(2A+C)x+(A-B—-C)
By comparing coefficients of alike powers
of x,

T ) (x+1) 4(x1) a(x+1) 2(xe1)
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