2+C=] Aw
3" 3
Caj—
3
c=1
3

2/3 1/3x+1/3
+_.._...—...-..._—-

x+] x:P-x+1
X% +]1 2 X + 1

3 =

x’ +1 3(x+l)+3(x’-x+])

Thus required partial fractions are

Hence,

Resolution of a fraction when D (x) has repeated irreducible quadratic factors.

Rule IV:
If a quadratic factor (ax' + bx + c) with a = 0, occurs twice in the denominator, the
corresponding partial fractions are '

Ax +B e gx+D
(7 +bx0) " (ax* + b ve)

The constants A, B, C and D are found in the usual way.

SOLVED EXERCISE 4.4

Resolve into partial fractions.

3 &
X
(1) —
(x +4)
X’ Ax+B Cx+D
Let = +

(x"' +4): x’+4 (x2 + 4)2
Multiplying both sides by(xz +4)2 , we get
x' =(Ax -i-B)(:l(2 +4)+Cx+D

x' = Ax’ +4Ax +Bx?*+4B+Cx+D
To find A, B, C and D, equating coefficient of x’, x?, x and constant on both sides of

_(h)

eq. (2),
We get.

Coefficient of x A=

Coefficient of x’; B=0

Coefficient of x: 4A+C =0 (<)

CamScanner


https://v3.camscanner.com/user/download

Constant: 4B+D=90 -~ (3)
Put A = | in eq. (2), we get
4(1)+C=0
4+C=0
=—-4
Put B = 0 in eq. (3), we get
4(0)+D=90
D=0

(1)x+0 (-4)x+0
x* +4 (x’ +4)3

Thus required partial fractions are

3
X X 4x

Hence, (;—4--4—)2- =m-m
@) x'+3x’ +x+1
(x+ 1)(1(1 +l)2
Solution:

x‘+3x*+x+1 A Bx+C Dx+E
Let — +

—_— e -

(x+])(x:+l)?_ x+1 X7 +] (x:'+l)2
Multiplying both sides by (x + l)(x’ + l):, we get
x* +3xT+x+1=A(x}+ l): +(Bx+C)(x +1)(x? +1)+(Dx+E)(x+1) __(1)

x‘+3x2+x+l=A(x‘+2x:+])+(Bx+C)(x’+xz+x+1)+ Dx’+Dx+Ex+E

x*+3x°+x+1=Ax*+2Ax* + A+ Bx‘ + Bx’ + Bx? + Bx + Cx’ + Cx’
+Cx+C+Dx’ +Dx+Ex+E

x*+3x?+x+1=Ax" + Bx' + Bx’ +Cx’ + 2Ax* + Bx’ + Cx’
+Dx’+Bx+Cx+Dx+Ex+A+C+E__ (2)

ToFind A, weputx+ I =0=>x=-1ineq. (1), we get
(<1)' +3(=1)° (1) + 1= A((-1)"+1)

1+3-1+1=A(1+1)’

4=A(2)
4=4A
Or 4A = 4

— A=
To find B, C, D and E, equating coefficient of x! x°, x* and x on both sides of eq. (2),

we get.

CamScanner


https://v3.camscanner.com/user/download

3)

CoefTicient of x*: A+B=| (3)
Coefficient of x’: B+C=0 (4)
CoefTicient of x’: 2A+B+C+D=3 (5)
CoefTicient of x: B+C+D+E=]| . (6)
Put A = | in eq. (3), we get
| +B =1 )
B=1-1
B=0
Put B =0 in eq. (4), we get
O0+C=0
C=0
PutA=1,B=0,C=0ineq.(5), we get
2(1)+0+0+D=3
2+D=3
D=3-2
D=1
PutB=0,C=0,D=1ineq.(6)we get
0+0+1+E=1
l+E=1
E=1-1
E=0
Thus required partial fractions are | +(0)ﬁx+0 + ULEL
X+ x +1 (x:+l)
x'+3x°+x+1 X
Hence, —m8M8M8M@™M=—+ -

(x+l)(x: +])I x+] (x’ +I)-

(x+ l)(x’ + I)l

2

X A B:n¢+C‘+ Dx+_E

=—+

(x +1)(x° +|)’ Cx-l x4 (x*+1)
Multiplying both sides by (x — 1) (X + 1)*, we get

3
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x* = A(X° +I)J +(Bx +C)(x* +1)(x -1)+(Dx +E)(x-1)_(1)
X" A(x‘ +2x° + l)+(Bx-+-C)(:~c’i - x’ +x-l)
+Dx* -Dx +Ex - E
x® = Ax*+2Ax* + A +Bx* - Bx-’ + Bx* - Bx + Cx’
—Cx? +Cx-C+Dx*-Dx+Ex-E
x’ = Ax* + Bx* - Bx’ + Cx’ + 2Ax* + Bx* =Cx? + Dx?

-Bx+Cx-Dx+Ex+A-C-E ___(2)
Tofind A, weputx-1=0=x=1ineq.(l), we get
(-1)" =A((-1) +1)'
1=A(1+1)
1=A(2)
| =4A
]
= A=-—
4
To find B, C, D and E, equating coefficient of x*, x’, x* and x on both sides of eq. (2),
we get.
Coefficient of x*: A+B=0 (3)
CoefTicient of x’: -B+C=0 (4)
CoefTicient of x°: 2A+B-C+D=1 (5)
CoefTicient of x: -B+C-D+E=0 (6)

Put A =% in eq. (4), we get

l+B=O

1 .
Put B = I , In €q. (4), we get

_(__l-]-}-C:O
4
l
—~+C=90
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I, .
PutA'--i-.B= --l-,.C= —I.meq.(S),wcget

4
() (2o
4 4 4
LINLIP BY -
4 4 4
1 +D=l
2
D=1-1
2
D=1
2,
Put B-—-'- C---I-D-lin (6) we get
4’ 4’ 2 4 »
_(_.l..)+(__l.)..._!.+E=0
4 4) 2
l_l_l+5=0
4 4 2
E=0))
-1/4)x+(=1/4) (1/2)x+(1/2)
P, el poriial Naesiouann 1P, P I G pArR) {1 Tpe]
J(-l x +I (xz.'.l)-
‘ ! X+ x+1

-+ ——

(xot)(x+1) 4(x=1) 4 +1) " 2(x241)

(x-1)(x*+1)’

Hence,

4)

(xz+2)’ Cx'+4x? +4

By long division, we have

CamScanner


https://v3.camscanner.com/user/download

Let

x‘+4x° + 4.ix' '

+x!+4x* + 4

~-4x° -4
-(4x"" +4)
S
(x* + 2)1 (x’ + 2)2
4x*+4 Ax+B . Cx+D

(¥ +2f (¥ +2) (xe2)

Multiply both sides by (xz + 2)1 , we get

4x° +4=A(Ax+B)(x1 +2)+(Cx + D)
4x° +4 = Ax’ +2Ax +Bx’* +2B+Cx +D
4x" +4=Ax"'+Bx +2Ax+Cx+2B+D (1)

To Find A, B, C, and D, equating coefficient of x°, x, x and constant on both sides of

eq. (1), we get.

CoefTicient of x: A=0
CoefTicient of x*: B=4
Coefficientof x: 2A+C =0 (2)
Constant: 2B+ D=0 _ (3)
Put A =0 in eq. (2). we get.
2(0)+C=0
C=0
Put B =4 in eq. (3), we get.
2(4)+D=4
8+D=4
D=4-8
=4
. . - (0)x+4 (0)x+(-4)
Thus, required partial fractions are ——— + :
X" +2 (x: +2)
chce,~—x ; =] - :4 - 1:4 :
(x:+2)' X"+ 2 (x‘+2)
4 4
- +
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x.‘

6 O ———
© )
Solution:
X’ X’

. 2 2
(x‘+l) X +2x° +1

By long division, we have
X

x*+2x% +1 ix’
+x’ +2x’ £ x
o -x
- (4x* +x)
b

X 2x? + x

(¢+1) o (Es)

2x" + X Ax+B+ Cx+D

(x*+1)° K+l (x*41)
Multiply both sides by (.’-c2 + l)z , we get
2x” + x = (Ax + B)(x* +1)+(Cx + D)

2x’+x=Ax'+Ax+Bx'+B+Cx+D

2x'+x=Ax"+Bx*+Ax+Cx+B+D (1)
To Find A, B, C, and D, equating coefficient of x, x’, x and constant on both sides of
eq. (1), we get,
CoefTicient of x': A=2
CoefYicient of x: B=0 ;
voefficientof x: A+C =] (2)
Constant: B+D=0 (3)
Put A =2 in eq. (2), we get.

Let

A+C=]
2+ C=|
C=1-2
C=-1
Put B =0 in eq. (3), we get.
0+D=0
D=0

, _ . 2x+0 (-1)x+0
Thus, required partial fractions arc : ket (—-)———-
T+ (x°+ )y
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SOLVED MISCELLANEOUS EXERCISE - 4

Q1. Multiple Choice Questions
Four possible answers are given for the following questions. Tick (¥') the correct

Answer.

(1) The identity (Sx + 4):l =28 x’ + 40x + 16 is true for
(a) one value of x (b) two values of x
(c) all values of x (d) none of these

(ii) A function of the form (x) = N(x) , with D(x) = 0, where N(x) and D(x) are

D(x)

polynomials in x is called
(a) an identity
(¢) a fraction

(iii) A fraction in which the degree of the numerator is greater or equal the degree of

denominator is called:
(a) a proper fraction
(c) an equation

(iv) A fraction in which the degree of numerator is less than the degree of the

denominator is called
(a) an equation
(c) an identity

(b) an equation
(¢) none of these

(b) an improper fraction
(d) algebraic relation

(b) an improper fraction
(d) a proper fraction

v) 2x + 1 s |
(x +1)(x=1)
(a) an improEEr fraction
(c) a proper fraction

(b) an equation
(d) none of these

(vi) (x + 3)1= x}+ 6x + 9 is:
(a) a linear equation
(c) an identity

(b) an equation
(d) none of these
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