Unit 4: Partial Fractions
Exercise 4.3

Resolve into partial fractions

3x—11
T (x+3)(x2+1)

3x—-11 A Bx+C

Let (x+3)(x%2+1) - (x+3)  (x2+1)

Multiplying eq(i) by (x + 3)(x2? + 1) b/s

2 3x-11 _ A 2 Bx+C 2
(x+3)(x*+1) oD - i) (x+3)x*+1)+ =TTy (x+3)(x*+1)
3x—11=A*+1)+Bx+C)(x+3)-------- (ii)

3x —11=Ax*+ A+ Bx?> + 3Bx + Cx + 3C
3x—11=x?(A+B)+x(BB+C)+(A+3C)-------- (iii)
Eq(i) is an identity which holds good for all x and hence for x=-3
Put x=-3 i.e., x+3=0in eq (ii)

3(=3) - 11 = A((-3)?+ 1) + (Bx + €)(0)
-9-11=409+1)

—20 =104

A=-=-2

Equating coefficients of x? & x on b/s of eq(iii)

0=A+B ; 3=3B+C
B=-4 ; 3=32)+C
B =—(-2) ; 3-6=C
B=2 ; €=-3

Put values of A, B & Cin eq (i)

3x—11 -2 2x-3

Thus, (x+3)(x2+1) - (x+3)  (x2+1)

are the required partial fractions.

3x+7
"(x2+1)(x+3)

3x+7 Ax+B Cc

Let = - (i)

(x2+1)(x+3)  (x2+1)  (x+3)
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Unit 4: Partial Fractions

Multiplying eq (i) by (x? + 1)(x + 3) on b/s

(x2 + 1)(x + 3) (xsz;;+3) = (‘jc’:f) (x2 +1)(x +3) + (x-IC-B) (x2 + 1)(x + 3)
3x+7=UAx+B)(x+3)+C(x*+1)-------- (ii)

3x +7 =Ax*>+3Ax+Bx+ 3B+ Cx*+C
3x+7=x*(A+C)+x(BA+B)+(B3B+C) --------- (iii)

Eq (ii) is an identity which holds good for all x and hence for x=-3
Put x=-3 i.e., x+3=0in eq (ii)

3(-3)+7=(Ax+ B)(0) + B((-3)*+ 1)
—-94+7=C09+1)

-2 =10C

Equating coefficients of x? & x on b/s of eq(iii)

0=A+C ;7 3=3A+B
0=A4-12 . 3-3-p
5 5
A=l . 13 _p
5 5
; B=+
5

Put values of A, B & Cin eq (i)

1 12 1
3x+7 gt 5

(x2+1)(x+3)  (x241)  (x+3)

x+12
3x+7 T 1

(x2+1)(x+3)  (x2+1)  5(x+3)

3x+7 _ x+12 1
(x2+1)(x+3)  5(x2+1) 5(x+3)

are the required partial fractions.

1
"(e+1)(x2+1)
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Unit 4: Partial Fractions

; 1 A Bx+C
€ (r+1)(x2+1)  (x+1) = (x2+1)

L

Multiplying eq(i) by (x + 1)(x? + 1) on b/s

(x+1D2+1)

1 A 2 Bx+C
(x+1)(x2+1)  (x+1) e+ D"+ + (x2+1)

(x+1Dx*2+1)
1=A*+1D)+Bx+CO)(x+1)---------- (ii)
1=Ax*+A+Bx*+Bx+Cx+C
1=x2(A+B)+x(B+C)+(A+B+C)------ ---- (iii)
Eq(ii) is an identity which holds good for all x and hence for x=-1

Put x=-11i.e. ,x+1=0in eq (ii)

1=A(-1)%?+1)+ (Bx + C)(0)

1=A1+1)
1=24
A=2

2

Equating coefficients of x2 & x on b/s of eq(iii)

0=A+8B ; 0=B+C
B=-A ; C=-B
1 1
F="2 ;o c==(-3)
; C=3
2

Put values of A,B &C in eq (i)

1 1
1 —_2 2
(x+1)(x2+1) (x+1) (x2+1)

1
xX+=
2

_x1
1 1 2

(x+1)(x2+1) - 2(x+1)  (x2+1)

1 _ 1 . (x-1)
(x+1)(x2+1)  2(x+1)  2(x2+1)

are the required partial fractions.
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Unit 4: Partial Fractions

9x—7
"(x+3)(x2+1)

9x—-7 A Bx+C

Let = +—=--------- (i)

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

Multiplying eq(i) by (x + 3)(x? + 1) on b/s

9x—-7 _ A Bx+C

(x+3)(x2+1)

(x+3)x2+1)+

(x+3)(x2+1)

(x+3)(x2+1)  (x+3) (x2+1)
Ix—7=Ax*+1)+Bx+C)(x+3)-------- (ii)
9x —7 = Ax? + A+ Bx? + 3Bx + Cx + 3C
9x—7=x?>(A+B)+x(BB+C)+(A+3C)---------- (iii)

Eq(ii) is an identity which holds good for all x and hence for x=-3
Put x=-3 i.e., x+3=0 on eq(ii)

9(=3)—7 = A((=3)2 + 1) + (Bx + C)(0)

—27 — 7 = A(10)
A=-=

10
A=-2

5

Equating coefficients of x? & x on b/s of eq(iii)

0=A+B ; 9=3B+C
B=-4 ; c=9-12
17 45-51
B__(_?) P 0=
p== ; c=-2
5 5

Put values of A, B &Cin eq (i)

7 176
9x—-7 _ 5 S 5

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

17x—-6
9x—7  _ -17 —

(x+3)(x2+1)  5(x+3) + (x2+1)

9x—-7 _ -17 17x—6
(x+3)(x2+1)  5(x+3)  5x2+1)

are the required partial fractions.
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Unit 4: Partial Fractions

3x+7
"(x+3)(x2+4)

3x+7 A Bx+C

Let = +—=--- - (i)

(x+3)(x2+4)  (x+3) = (x2+4)

Multiplying eq(i) by (x + 3)(x2 + 4) on b/s

3x+7 _ A Bx+C

(x+3)(x2+4) (x+3)(x*+4) +

(x+3)(x2+4)

(x+3)(x2+4)  (x+3) (x2+4)
3x+7=A?+4)+Bx+C)(x+3)----------- (ii)
3x +7 = Ax?> + 4A + Bx?> + 3Bx + Cx + 3C
3x+7=x*(A+B)+x(3B+C)+ (4A+3C)- ---- ----- (iii)

Eq(ii) is an identity which holds good for all x and hence for x=-3
Put x=-3 i.e., x+3=0 in eq(ii)

3(=3)+7 =A((—-3)?+ 4) + (Bx + €)(0)
—-94+7=A4A(09+4)

—2 =134

4 2
13

Equating coefficients of x% & x on b/s pf eq(iii)

0=A+B i 3=3B+C
0=-2+B ; c=3-32
13 13
g2 PR
13 13
; (=2
13

Put values of A, B & Cin eq (i)

2 2 .33
3x+7 _ 13 137 13

(x+3)(x2+4)  (x+3) = (x2+4)

3x+7 =2 2x+33
(x+3)(x%2+4)  13(x+3)  13(x2%2+4)

are the required partial fractions.

x2

T (x+2)(x2+4)
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Unit 4: Partial Fractions

¢ x2 _ A Bx+C
€ (x+2)(x2+4)  (x+2) = (x2+4)

L

Multiplying eq(i) by (x + 2)(x2 + 4) on b/s

(r+ 22+ 48— = A (x+2)(x% + 4) + 2 (x + 2) (2 + 4)
(x+2)(x%2+4) (x+2) (x2+4)
x2=Ax*+4)+Bx+C)(x+2)-------- (ii)

x? = Ax? + 4A + Bx? + 2Bx + Cx + 2C
x2=x*(A+B)+x(2B+C)+ (4A+2C) —--------- (iii)
Eq(ii) is an identity which holds good for all x and hence for x=-2
Put x=-2 i.e., x+2=0in eq (ii)

(-2)2 = A((-2)>+4) + (Bx + €)(0)

4=A4+4)
4 =8A
A_4
8
A_1
2

Equating coefficients of x? & x on b/s of eq (iii)

1=A+8B ; 0=2B+C
B=1-- ; C=-2B
2-1 1
B== ;=720
B=- ; C=-1
2

Put values of A, B & Cin eq (i)

1 1
2 = 2x-1
X _ _ 2 2

(x+2)(x2+4)  (x+2) = (x2+4)

x-2
2 x-2
x __1 2

(x+2)(x2+4)  2(x+2) = (x2+4)

x? 1 (x-2)
(x+2)(x2+4)  2(x+2)  2(x2+4)

are the required partial fractions.
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Unit 4: Partial Fractions

1
T x3+1

1 1
x3+1 (x+1D)(x2-x+1)

Let

1 A Bx+C
(r+1)(x2—x+1)  (x+1)  (x2-x+1)

Multiplying eq(i) by (x + 1)(x? — x + 1) on b/s

Bx+C
(x2-x+1)

1 _ A

2 _
(x+1)(x2—x+1)  (x+1) (x + 1)(x X+ 1)

c+Dx2—x+1)+

(x+D(x2—x+1)

1=A4x?*—-x+ 1D+ Bx+0O)(x+1) —-------- (ii)
1=Ax*—-Ax+A+Bx*+Bx+Cx+C
1=x?(A+B)+x(—A+B+C)+(A+C)--------- (iii)
Eq(ii) is an identity which holds good for all x and hence for x=-1
Put x=-1i.e., x+1=0in eq (ii)

1=A((-1D*= (-1 + 1)+ (Bx+C)(0)

1=A1+1+1)

1=3A
A_1
3

Equating coefficients of x2 & x on b/s of eq (iii)

0=A+B ; 0=—A+B+C
B=-A ; C=A-B
1 1 1
B=-3 P E=3703)
. c=1n
3
; =2
3

Put values of A, B & Cin eq(i)

1 1 2
1 __3 —3*ts

e+ (x2—x+1)  (x+1)  (x2—x+1)
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Unit 4: Partial Fractions

_x2
1 1 1 3

2341 (x+D(x2—x+1)  3(x+1) (x2—x+1)

11 (x-2)
X341 3(x+1) 3(x2-x+1)

are the required partial fractions.

x%+1
T x3+1

x24+1 x2+1
2341 (x+1D)(x2—x+1)

Let by long division

x2+1 _ A Bx+C
(x+1)(x2—x+1)  (x+1)  (x2-x+1)

Multiplying eq (i) by (x + 1)(x?> —x + 1) on b/s

x%+41 _ A
(x+1)(x2-x+1)  (x+1)

(x+1DE2—x+1) (x+n@2—x+n+(““

xz_—x+1)(x+ Dx2—x+1)
x24+1=A*—-x+1D)+Bx+O)(x+1) —---—--- (ii)
x24+1=Ax>—Ax+A+Bx>+Bx+Cx+C
x2+1=x?(A+B)+x(—A+B+C)+(A+C)---------- (iii)

Eq(ii) is an identity which holds good for all x and hence for x=-1

Put x=-1i.e., x+1=0in eq (ii)

(D2 +1=A((-1D)*=- (-1 + 1) + (Bx+ C)(0)

1+1=A1+1+1)

2 =34
A_z
3

Equating coefficients of x2 & x on b/s of eq(iii)

1=A+B ; 0=—A+B+C
B=1-4 ; C=A-B
B=1-2 ; c=2-2
3 3

g 32 . o2t

3 3
B=- ; C=-

3 3
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Unit 4: Partial Fractions

Put values of A, B & Cin eq (iii)

2 11
2 2 1.1
x°+1 _ _3 3Xt3

(x+1)(x2—x+1)  (x+1)  (x2—x+1)

xX+1
x24+1 x2+1 2 S

2341 (x+1D)(x2—x+1) - 3(x+1)  (x2—x+1)

x2+1 2 (x+1)
x3+1  3(x+1)  3(x2-x+1)

are the required partial fractions.
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