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PARTIAL FRACTIONS

Remainder obtained when f(x) is divided by x is &a).
If degree of divisor is ‘n’, then the degree afnagnder is (n — 1).

f(x), g(x) are two polynomials. If g(>3 0, thenJtwo polynomials q(x) , r(x) such that

T~ g0 + L) it the degree of f(x) is > that of g(x).
9(x) 9(¥)

Method of resolving proper fractioé((% into partial fractions.

Type 1. When the denominator g(x) contains non-repeategfifactors i.e.

9(x) =(x—-a) (x-b)(x-q).

f(x) - A . B . C
(x—a)(x-b)(x-c) x-a x-b x-c

Type 2: When the denominator g(x) contains repeated andemeated linear factors.
i.e. g(x) = (x — & (x = b),

i - A @, BFdcC
(x—a)z(x—b) X-a (x-af (x-b)

Type 3: When the denominator g(x) contains non repeatedurcible quadratic factors.
i.e. g(x) = (aX + bx + c) (x — d).

f (%) - AX+B 4 c
(@@ +bx+c)(x—d) (@@+bx+c) x-d

Type 4: When the denominator g(x) contains repeated ikl quadratic factors
i.e. g(x) = (aX + bx + cf (x — d)

f (X) = Ax+B + cx+D + E
(@@ +bx+c)’(x—d) (ax®+bx+c) (ax’+bx+c)? x-—d
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Very Short Answer Questions

I. Resolvethefollowinginto partial fractions.

2X+3
(x+1)(x—-23)

2X+3 A B
= +

Sol.Let =
(x+)(x-3) x+1 x-3

Taking Icm and equating both sides

2x+3=A(x—-3)+ B(x+1)

X=-1=1=A(-4)= A= —%
9
x=3=9=B(4)=> B=Z
2x+3  _ -1 9

(x+1)(x-3)  4(x+ 1)+ 4(x- 3)

5x+6
(2+x)(1-x)

5x+6 A B
= +

Sol.Let =
(2+x)1-x) 2+x 1-x

Multiplying with (2 + x) (1 — x)

5x+ 6 =A(1-x) + B(2 +x)

Putx=—2,—10+6:A(1+2§>A:_g
11
Putx:1,5+6:B(2+]g;>|3:3

5x+6 __ 4 N 11
(2+x)(1-x) 3(2+ x) 3 x)
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Short Answer Questions
3xX+7
C x2-3x+2
Sol:  We know that

x+7 _ 3x+7
x?=3x+2 (x-2)(x-1)

3x+7 A B
= +

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

=>AKX-1)+B(x-2)=3x+7 ... (1)
Substituting x =2 in (1)

We get A =13

Substituting x = 1 in (1)

We get-B=10i.e.,, B=-10

3x+7 _ 13 _ 10
x2-3x+2 x-2 x-1

o x+4
(X2 =4)(x+1)
X +4 A B C
) = + +
(x2=4)(x+1) x+1 x+2 x-2

Taking LCM and equating both sides

X +4=A(Xx?-4)+B(x+1)(x- 2)+ C(x+ )(x+ 2

4

x=-1= 3= A(l- 4)=-3A= A=-1
X =-2= 2= B(-2+ 1) 2- 2= 4B
2.1

>B=—==
4 2

X =2= 6= C(2+ 1)(2 2F 12C> @%

x+4 __ 1 .1 . 1
(x2-4)(x+1) x+1 2(x+2) 2(x-2)
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Sol

Sol.

.Let

2x2 +2x+1
X3 +X2

2x%2+2x+1_ 2%+ 2x+ 1_ A,

X3+X2

Multiplying with x*(x + 1)

x2(x+1)
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<

B,
2 x+1

X X

2% +2x + 1= Ax(x + 1) + B(x + 1) + Cx

Putx=0,1=B

Putx=-1,2-2+1=C(»C=1

Equating the coefficients of'x

2=A+C=>A=2-C=2-

2x*+2x+1_ 1 1 1

J—="+ =+ —

x3 + x2 X x%2 x+1
2X+3
(x-1°

Putx—-1=y>x=y+1

1=1

2x+3 _ 2(y+ D+ 3: 2y E

x-1° Y y?
5__2 5

y> y? x-D)% (x-1)°
2x+3= 2 + 5

(x=1° (x-1* (x-1)°
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X% —2X+6
(x-2)°

Sol: Letx—-2=y

. x2—2x+6= (y+ 2 - 2(y+ 2)+ 6
(x-2)° y®

_y*+4y+4-2y-4+ 6

1 2 6
= + +
x-2 (x-2)?% (x-2)°

x?-2x+6 1 2 6
D 3 = + 2+ 3
(x-2) X-2 (x-2) (x-2)

5 2x° + 3x+ 4
C (x=D(x2+2)
2
Sol et 2x°+3x+4 _ A +BX+C

(x-D0E+2) x-1 x2+2
Multiplying with (x — 1)(¢ + 2)

2x% +3x+ 4= A(X* + 2)+ (Bx+ C)(x- 1)
X =1=> 2+ 3+ 4= A(1+ 2)
9=3A=A=3

Equating the coefficients of'x
2=A+B=>B=2-A=2-3=-1
Equating constants

4=2A—C=>C=2A-4=6-4=2
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Sol.Let
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2x*+3x+4 _ 3 LoXH2

(x-D0E+2) Xx-1 x2+2

3x-1
(L- x+ x?)(x+2)

3x-1 _ A N Bx+C
A-x+X*)(x+2) 2+X 1-x+ ¥

Let
Multiplying with (2 + x)(1 — x + X)
3x—1=A(1l-x+8 (Bx+ C)2 +x)

X =-2=~7 = A(1+2+4) = TA> A= -1
Equating the coefficients of'x
0O=A+B=B=-A=1

Equating the constants -1 = A + 2C
2C=-1-A=-1+1=6C=0

3x-1 1 y X
L-x+Xx*)(x+2) 2+X 1-x+¥X

x?-3
(X +2)(x* +1)

x?-3 A L Bx+C
(X+2)(x*+1) x+2 x*+1

Multiplying with (x + 2)(¢ + 1)

x?=3= A(x?+1)+ (Bx+ C)(x+ 2)
X=-2= 4-3= A(4+ 1)

1= 5A:>A:1
5
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Equating the coefficients of'x

1=A+B=B=1-A=1-1=2
5 5

Equating the constants -3 = A + 2C

2C=-3-A=-3-2=-10_-_8
5 5 5
x?-3 1 ,_4x=8
(x+2)(x*+1) 5(x+2) 5(¢+1)
x2+1
(X2 +x +1)?
x2+1 Ax +B Cx+D
Let = +

(xZ+x+1)2  xZ+x+1 (x2+ x+1)2

Multiplying with (x* + x + 1Y

X+ 1= (Ax + B)({ + x + 1) + (Cx + D)

Equating the coefficients of xA = 0

Equating the coefficients ofx
A+B=1=B=1

Equating the coefficients of x,
A+B+C=0

=>1+C=0=C=-1

Equating the constant, B+ D =1

=>D=1-B=1-1=0

0Ax+B=1,Cx+D=-x
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x*+1 _ 1 X
(X2 +x+1)? x2+x+1 (X°+x+1)?

X3+ x2+1
L (x-D(x3-1)

x3+x?+1 x3+x2+1

Sol. Let =
(x-1)(-1) (x-D(x-DOE+ x+ 1)

x3+x2+1 A B Cx+D
Let > = + +
(X-D(x-D)(C+x+1) x-1 (x-1f X+ x+1

@

_ A —1)(X® +x +1)+ B(x® + x+1)+ (Cx+ D)(x— 1f
(x —1)?(x®+x+1)

Ox3+x2+1= A(Xx-1D)(x%*+ x+1)+ B(x*+ x+ 1)+ (Cx+ D)(x= 1F...(2
Put x=1in (2)

1+1+ 1= A(0)+ B(1+ I+ 1)+ (C(Lr D)(0)

=3B=3=B=1

Equating the coefficients ofin (2)
1=A+C ..(3)
Equating the coefficients of ¥n (2)
1=A(1-1)+B(1) + C(-2) + D(1)
=1=B-2C+D
+B=1=1=1-2C+ D= 2C=C  ...(4)
Putx =0in (2)
1=A(-1)(1) + B(1) + D(-D
=>-A+B+D=1=-A+1+D=1
—=A=D ...(5)
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From (3), (4) and (5)

1= D+B:>£:1:> D:_2
2 2 3

From (5)A=§, from (4)c:2:@:_1

1.2
x3+x%+1 _(2r3, 1 (3" 3
(x-D)(x®*-1) x-1 (x-1F x*+x+1

XC+x2+1 2 1 X+ 2
= = +
(x-D(*-1) 3(x-1) (x-1F 30X+ x+1)

X2

(x=1)(x-2)

2
sol.let— X =14 A, B
(x=-1D(x-2) x-=1 x-2

Multiplying with (x — 1)(x — 2)

x? = (x-1)(x—2)+ A(x-2)+ B(x-1)
Putx=1,1=A(-1A=-1
Putx=2,4=B(1x B=4

2
0 X 1 1.4
(x=-D)(x-2) Xx=1 x-2
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X3

14, —
(x=1)(x+2)

x3 x3

et =
(X-1D(x+2) x%>+x-2

Sol.L

CX(XZ+Xx—2)=1(x* + x— 2)+ 3x— 2
x2+x-2

3x-2 3x-2
:X—1+2—=X-1+—
XS+X=2 (x-1)(x+2)
3x-2 A B
et = +
X-D)(x+2) x-1 x+2

Multiplying with (x — 1)(x + 2)

Xx—-2=A(x+2)+B(x-1)

Putx=1,1=A@} A %

Putx=-2,-8=B(-3p» B =

w | o

. x> g 1, 8
(X=-1)(x+2) 3(x=1) 3(x+ 2)

X3

1> (2x=1)(x- 17

Sol. Let

x3 1. A B C
==+ + +
@x-D(x-1f 2 2x-1 x-1 (x-1f

Multiplying with 2(2x — 1)(x — 1)

2x3 = (2x—-1)(x— 1F + 2A(x= 1 + 2B(2x% 1)(x 1} 2C(2x
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putx=L 2] D)o a1
Putx=1,2(1)=2C(1»»C=1
Put x =0,
0=(-1)(1) + 2A(1) + 2B(-1)(-1) + 2C(-1)
=2A+2B-2C=1

=2B=1+2C-2A=1+2-1=2B=1

U x3 =1+ 1 + L + 1
(x-1)(x-1F 2 2(2x-1) (x-1) (x-1f

X3

16.
(x—a)(x=b)(x-c)

3
Sol.Let X =1+ A, B NG
(x—a)(x—b)(x-c) Xx—a X-b x-c

Multiplying with (x — a)(x — b)(x — c)
x3 = (x —a)(x- b)(x- c)+ A(x— b)(x— ¢+ B(x- a)(x c} C(x a)(x t
Putx = a, &= A(a- b)(a-c)

a3

oy S8 aall)
(a-b)(a- c)
Putx = b, B=B(b — a)(b — c)

N
(b-a)(b- c)
Put x = ¢, &= C(c — a)(c — b)

C3

C=~
(c—a)(c- b)
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x3 as b ¢

K- D)-0) (@ b Ox & (b a)b O b) & @ b)x-o

3x—-18

x3(x +3)

17. Resolve

into partial fractions,

3x-18 A B C D
- =+

Sol.Let =
x3(x+3) x x* x® x+3

3x-18 _ AX*(x+3)+ Bx(x+ 3)+ C(x+ 3} DX
x3(x +3) x3(x +3)

= 3x-18= AX* (x+ 3)+ Bx(x+ 3)+ C(x+ 3¢+ DX ...
Putx =-3in (1)

3(-3) — 18 = A(0) + B(0) + C(0) + D(-3)
=-2/1D=-2=D=1

Putx=0in (1)

3(0) — 18 = A(0) + B(0) + C(0 + 3) + D(0)
=3C=-18C=-6

Equating the coefficients ofin (1)
O=A+D=A=-D=-1=2A=-1
Equating the coefficients ofin (1)
0=3A+B=>B=-3A=-3(-1)=3B=3

3x-18 _-1, 3 6
+—S-—+

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

x3-1

7. Resolve

into partial fractions.

2x%+1 2% +1
x3-1  (x=1)(x*+ x+1)

Sol. (1)

2x*+1 A L Bx+C
(x-D(x®+x+1) x-1 x*+x+1

2x2+1  _ A(X®+x+1)+ (Bx+ C)(x-1)
= =
(x —1)(x> + x+1) (x—1)(¢ + x+ 1)

02x%+1= A(X? + x+1)+ (Bx+ C)(x— 1)...(1)
Putx=1in (1)
21)+1=A1+1+1)+(B+C)0)
=3A=3=>A=1

Putx=0in (1)
0+1=A(1)+0O+C)0-1)
=>1=A-C=C=0

Equating the coefficients ofn (1)
2=A+B=2=1+B=B=1

2x°+1_ 1 L0 1 x

0 -
x3-1 x-1 x?+x+1 x-1 x?+x+1
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3 2
8. Resolve ;( X :1 into partial fractions,
(xc+2)(x“+3)

x3+x%+1 _Ax+B Cx+D

Sol.Let =
(x?+2)(x*+3) x*+2 x°+3

_ (Ax +B)(x* +3) +(Cx+ D)(x* + 2)
(x* +2)(x*+3)

Ox3+x%+1= (Ax+B)(x?+3)+ (Cx+ D)(x*+ 2) ...(1

= x3+x%+1= (A+C)x>+ (B+ D)x*+ (3A+ 2C)x+ (3B+ 2D)
Comparing the coefficients of ¢, x and constant terms
A+C=1,B+D=1,

3A+2C=0,3B+2D=1

Solve A=-2,C=3,B=-1,D=2

x3+x%+1 _72x-1 3x+2
(X2 +2)(x*+3) x*+2 x°+3
_3x+2 2x+1

x*+3 x*+2

3 _oy2
9. Resolve 3)(4—2)2(1 into partial fractions.
XX ol
Sol. x* +x2+1= x*+ 2x%+ 1- x*

= (x?+1)° = x? = (x*+ x+1)(x>— x+1)

3 -2x*-1_ 3C-2¥-1

Xt +x%+1 (XP+x+1)(x%- x+1)
__Ax+B , Cx+D
x2+x+1 x%?-x+1

Multiplying with x*+ x* + 1,
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Sol.
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3C—2¢-1=(Ax +B)({—x+1) + (Cx + D)(X+ x + 1)

Equating the coefficients of like terms, we get
A+C=3 .. (1)

=C=3-A

~A+B+C+D=-2 .. (2

A-B+C+D=0 ... (3)

B+D=-1 ..(4)D=-1-B

Substitute (C), (D) in (2)

-A+B+3-A-1-B=-2

= -2A=-A4=A=2

Substitute C, D in (3)

A-B+3-A-1-B=62=2B=B=1

0C=3-2=1,D=-1-1=-2

AX+B=2x+1,Cx+D=x-2

3x-2x*-1_ 2x+1 ,  x-2

[ 2
x*+x2+1 X2+ x+1 x°-x+1

x* +24x% + 28

Resolve 0 +1) into partial fractions.
X+

x* +24x% + 28
(X2+1)3

Put¥+1l=y=x*=y-1

X' +24x%+28_ (y- 1f + 24(y- 1y 2¢

Now
(X2 +1)3 y3
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_y2-2y+1+24y- 24+ 28 ¢+ 22y !
y°® y®
5 22

1,22 5
y y? y?

2

y y

1 22 5
= 2 + 2 2+ 2 3
(x“+1) (x“+1)° (x°+1)

3=

<

x*+24x%+28 1 22 5
N 2 3 T2 = PR 3
(x“+1) (x°+1) (x“+1)° (x°+1)
x3 . . .
11. Resolve into partial fractions,

(2x =D (x+ 2)(x— 3)
3

X

A B C
= + +
(2x =D (x+ 2)(x— 3)

2x-1 x+2 x—-3

Sol.

1
—+
2
Multiplying with 2(2x — 1)(x + 2)(x — 3)

23 = (2x-1)(x+ 2)(x—= 3 2A(x+ 2)
(x=3)+ 2B(2x— 1)(x— 3+ 2C(2% 1) 2

Putx=3.2{ ] =28 2Jf-2)= A=
2 \8 2 2 50

PUt X = —2, 2(~8) = 2B(=5)(~5% B = ;—g
27
Put X = 3, 2(27) = 20(E)EF C = 2
x3 1 1 8 27

XD+ 2(x=3) 2 50@c 1) 25(x 2] 25(x :
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4

12. Resolve _x
(X=1)(x-2)

into partial fractions,

x4 x4

; (x-D(x-2) x2-3x+2

_X%(x?=3x+2)+ 3x(x* - 3x+ 21 7(€- 3+ 2F 15% 1.
X2 =3x+2

C 243y 474 in—14

X =3Xx+2

15x-14 _ A B
+

Let =
(x-D(x-2) x-1 x-2

Equating the coefficients of (x — 1)(x — 2)
15x-14= A(x- 2)+ B(x- 1)
Putx=1,15-14=A-A=-1
Putx=2,30-14=B(B> B =16

4
0% =x2igge7-—1 4 10
(x=-D(x-2) Xx=1 x-2

13. Find the coefficient of x*in the expansion of L.
(x—-2)(x+1)
Sol. 3x _ A N B

(x=-2)(x+1) x-2 x+1

Multiplying with (x — 2)(x + 1)
3x=A(x+1)+B(x-2)
Putx=-1,-3=B(-3»B=1

Putx=2,6 =A@ A=2
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3X 2 1
0 = +
(x-2)(x+1) x-2 x+1

-1
-2 1 ——(1—%) +(1+ x)™

—2(1—") 1+X
2
2 3 4
R FERARR A +(1— X+ - X+ x4..)
2 4 8 16
0 Coefficient of #= -~ +1=12
16 16
14. Find the coefficient of x" in the expansion of +
(x-1)"(x-2)

X _ A N B + C
(x-1)?(x-2) x-1 (x-1¢ x-2

Sal.
Multiplying with (x — 1Y (x — 2)
X=A(X—-1)(x—2) +B(x—=2) + C(x—1)
Putx=1,1=B(-1} B=-1
Putx=2,2=C(l}»C=2
Putx=0,0=2A-2B+& 2A=2B-C
=2-2=-4A=-2

. X .2 1 2
(x-1?(x-2) x-1 (x-1F x-2

2 1 2

T1ox @-xp _2(1_><j
2

-1
=2(1- x) - (1- x) 2 - ( 1- %)

=M+ x+ X2+ X+ L] [+ 2x+ 38+ L (i DR+ L} 17+—+ —+ .l

x®> x? x"
4 2
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0 Coefficient of X = 2(1)- (n+ 1)—(2—1nj

_ 1 1
—2_n_1_§— 1_ n_?.
15.Resolve X+3 in to partial fractions.

(1- %)% (L+ x%)

X+3

Sol: et EACIT

A B Cx+D
= + +
1-x) (1-x)*> (1+x?)

= x+3= A(1l- x)(1+ X*)+ B(1+ x% )+ (Cx+ D)1~ xY

Comparing the coefficients of like power of x, wet g

A+B+D=3 .. (1)
-A+C-2D=1 .. (2)
A+B-2C+D=0 ...(3
-A+C=0 .. (4)

Solving above equations, we get

Nl

B=2,C=—,D=-

N w

A =

N |

X+3 4 3 ) 2 + 3x-1
-1+ x°) 2A-x) (@-xy 2T+ X)

2
16. Resolve &X;? into partial fractions.

(x-3)
Sol.Letx—3=y=>x=y+3

x* +5x+7 _ (y+3f + 5(y+ 3)+ 7
(x—3)° y®

_y?+6y+9+5y+ 15+ 7
- 3

y
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_y?+11y+31_1 11 31

IR

x2+5x+7 1 11 31
D 3 = + 2+ 3
(x=3) X-3 (x-3) (x—-3)

2
17. Write = +13x+ 15 asasum of partial fractions.
(2x + 3)(x+ 3F
2
Sol Let X“+13x+15 = A N B C

= +
(2x+3)(x+3f 2x+3 x+3 (x+ 3Y
Multiplying (2x + 3)(x + 3§

X% +13x+15= A(x+ 3F + B(x+ 3)(2x+ 3} C(2x 3
Putx——gg @ 15—/{ j

9A _9-78+60_
>— = ——:> =-1
4 4 4

Putx=-3,9-39 + 15 = C(-3)

= -3C=-15=>C=5
Equating the coefficients of x
A+2B=1=2B=1-A=1+1=2B=1

x?+13x+15 _ -1 , 1, 5
(2x+3)(x+3F 2x+3 x+3 (x+3f
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18. Resolve + into partial fractions,
(x=1)°(x-2)

1 _A, B . C
(x-1?(x-2) x-1 (x-17 x-2

Sol.Let

1
:>—
(x=1)*(x-2)
_ A(X —1)(x —2)+ B(x - 2)+ C(x- 1f
(x-1*(x-2)

—=1=AX-1)(x-2)+ B(x- 2)+ C(x- 1} ...(L
Putx=1in(1)

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

Putx=2in (1)
1=A0)+B0O)+C2-H=C=1
Equating the coefficients ofn (1)
O=A+C=A=-C=-1>A=-1

1 -1 1 1
O =2 +
(x-1?(x-2) x-1 (x-1¢ x-2
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x2-x+1
(x +1)(x - 1)?

x?-x+1 _ A, B C
(x+D)(x-1 x+1 x-1 (x-1Y

Sol.Let

Multiplying with (x + 1)(x — 1§
X*—x+1=

A(X — 1F + B(x + 1)(x — 1) + C(x + 1)

Putx=-1,1+1+1=A(4» A=

N w

Putx = 1, 1—1+1:C(2$>C:%
Equating the coefficients of'x

A+B=1=>B=1-A=1

sl
QYN

X% —x+1 3 1 .1
(x+1)(x-17 4(x+1) 4(x-1) 2(x-1¥

9
(x =1)(x + 2)?

9 A B C
+ +

Sol. Let 5 = 5
(x=-D(x+2) x-1 x+2 (x+2)

Multiplying with (x — 1)(x + 2§
9=AKX+2F+B(x—1)(x+2)+C(x—1)
X=1=>9=9A=A=1

X=-2=9=-3C=C=-3
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Equating the coefficients of'x
A+B=0=>B=-A=-1

9 _ 1 1 _ 3
(x-1)(x+2F x-1 x+2 (x+2f

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

x-1 A B C
= + +

Sol.Let =
(Xx+1D)(x-2 x+1 x-2 (x-2F

=>x-1=
Ax —2f + B(x = 2)(x + 1) + C(x + 1) ...(1)
Putx=2in (1)

2-1=A0)+B(0)+C(2+1)

:>1:3(::>c:%

Putx=-1in (1)
—1-1=A(-1-2A+ B(0) + C(0)

:>9A:—2:>A=%2

Equating the coefficients ofin (1)

O=A+B:>B:—A:§
2 2 1
x-1 _ 9,9 . 3

(X+D(x-2F x+1 x-2 (x-27

x-1 _ -2 N 2 N 1
(x+1)(x-2F 9(x+1) 9(x-2) 3(x-2f
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1
(1-2x)* 1~ 3x)

Let

1 _A,B  C
1-2x?@1-3x) 1-3x 1-2x (1~ 2x¥

Multiplying with (1 — 2x¥ (1 — 3x)

1= A(1- 2x)* + B(1- 3x)(- 2x} C(t 3x

2
X=}:>1=A 1—2 =é:>A=9
3 3 9

lezlzc(l—g’j:——cz C=-2
2 2 2

Equating the coefficients of'x

0=4A+6B
6B = —4A =-36
B=-6
1 9 6 2

(- 2xP (1= 3x) 1-3x 1-2x (= 25

1
x3(x+a)

1 _A B C. D
—+—+—=+

X3(x+a) x x* x* x+a

Let

_ AX*(x +a)+ B(a)(x+ aj+ C(x+ a} DX
x3(x +a)

01=A(x?)(x +a)+ Bx(x+ a)+ C(x+ a} DX...(1)

Putx=0in (1)
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1=A(0) + B(0) + C(0 + a) + D(0)
1
=1=Cla=C==
a

Putx =-ain (1)

1 = A(0) + B(0) + C(0) + D(-4)

~1=-D4d=D=-=
a

Equating the coefficients ofin (1)

0=A+D

_ _1 _ 1
:A—-D—;,A—;

Equating the coefficients of¥n (1)

O=Aa+B
_ _ 1) 1
jB—_aA—_a(gj—_g
1
O0B=-—
a2
2).02) 6, 3)
1 @) L&) la) \ &
x3(x+a) X x? x}  x+a
1 1 1 1 1

:>x3(x+a):a3x_ 612x2+ aX 2t a
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5 3x°-8x%+10
- (x-*

Sol: Letx—1=y

. 3x3-8x°+10
(x-1*

_3(y+1)* - 8(y+ 1f + 10
- 4

y

_3(y3 +3y? + 3y+ 1)- (P + 2y+ 1y 1C
- 4
y

_3y’+y?-T7y+5
_ .

7 5
—t—

y 'y y

1
+__

< |lw

.3, 1 7 . 5
x-1 (x-1% (x-1°® (x-1?

. 3x°-8x%+10
(x-1°*

3 1 7 5
= + - +
x-1 (x-1? (x-1°® (x-2°

3x—-18

x3(x +3)

7. Resolve

into partial fractions.

3x-18 _

Sol.Let —
X°(x +3)

A B C D
e
X x> x® x+3

3x-18 _ A (x+ 3)+ Bx(x+ 3)+ C(x+ 3} DX
x3(x +3) x3(x +3)

= 3x-18= A¥*(x+ 3)+ Bx(x+ 3)+ C(x+ 3¢+ DX ...(
Putx =-3in (1)
3(-3) — 18 = A(0) + B(0) + C(0) + D(-3)
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=2/1D=-2=D=1

Putx=0in (1)

3(0) - 18 = A(0) + B(0) + C(0 + 3) + D(0)
=-3C=-18=C=-6

Equating the coefficients of in (1)
O=A+D=>A=-D=-1=2A=-1
Equating the coefficients ofin (1)
0=3A+B=B=-3A=-3(-1)=3%»B=3

3x-18 _ -1, 3 6 1

x3(x+3) x x2 x3 x+3

2

8. Resolve 2); +11 into partial fractions.
X —
2 2
sol. 2X*l. 2+l
x?=1 (X-1(x“+x+1)
2x%+1 A ,_Bx+C

(x-D0E+x+1) Xx-1 x2+x+1

2x°+1
= 5 =
(x=1)(x“ +x+1)

A(x?+x +1) +(Bx +C)(x-1)
(x —1)(x> + x+1)

02x% +1= A(X? + x+ 1)+ (Bx+ C)(x- 1)...(L
Putx=1in (1)
2(H)+1=A1+1+1)+(B+C)O
=3A=3=>A=1

Putx=0in (1)
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0+1=A(1)+0O+C)0-1)
=1=A-C=C=0

Equating the coefficients of¥n (1)
2=A+B=2=1+B=B=1

2
2x“+1 1 N @Ox+0_ 1 N X

0 = =
x3-1 x-1 x%?+x+1 x-1 x2+x+1
S+x%+ . . .
Resolve 2X le into partial fractions,
(x“+2)(x“+3)
x3+x2+1 Ax+B Cx+D
Let = +

(x2+2)(x2+3) x2+2 x%+3

_ (AX +B)(x? +3) +(Cx+ D)(x* + 2)
(x*+2)(x* +3)

Ox3+x%2+1=

(AX +B)(x? +3) +(Cx+ D)(x*+2) ...Q)
= x3+x2+1= (A+C)x3+ (B+ D)x2+ (3A+ 2C)x+ (3B+ 2D)
Comparing the coefficients of ¢, x and constant terms
A+C=1,B+D=1,
3A+2C=0,3B+2D=1

Solve A=-2,C=3,B=-1,D=2

x3+x%+1 _72x=1 3x+2
(X +2)(x?+3) x*+2 x°+3
_3x+2 2x+1

x*+3 x*+2
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3 -2x2-1

x*+x2+1

10. Resolve into partial fractions,

Sol. x* +x%+1=x*+2x%+1- x?

= (X +1)? = x? = (X% + x+1)(x°— x+1)

3 -2x-1_ - 2¥-1
x*+x2+1 (XP+x+1D)(x3- x+1)
_ AX+B__ Cx+D

X2+x+1 x°-x+1

Multiplying with x*+ x* + 1,
-2 1=
(AX + B)(¢ —x + 1) + (Cx + D)(R+ x + 1)
Equating the coefficients of like terms, we get
A+C=3 .. Q)
=C=3-A
—-A+B+C+D=-2 ...(2
A-B+C+D=0 .. (3)
B+D=-1 ... (49 D=-1-B
Substitute (C), (D) in (2)
-A+B+3-A-1-B=-2
= -2A=-A4=>A=2
Substitute C, D in (3)
A-B+3-A-1-B=2=2B=B=1
JC=3-2=1,D=-1-1=-2

AX+B=2x+1,Cx+D=x-2
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3x-2x*-1_ 2x+1 ,  x=2

[ -
x*+x2+1  x2+x+1 x°-x+1

X3

(2x =D (x+ 2)(x— 3)

11. Resolve into partial fractions.

x3 1 A B C
=—+ + +

Sol. =
2x-D)(x+2)(x—-3) 2 2x-1 x+2 x—3

Multiplying with 2(2x — 1)(x + 2)(x — 3)

2x3 = (2x-1)(x+ 2)(x= 3 2A(x+ 2)
(x=3)+ 2B(2x— 1)(x— 3+ 2C(2% 1)(¢ 2

1 (1 _ (5 5 . 1
PUtX—E,Z(gj— ZA(—Zjl:ﬁ 2)2 A= 50

_ . :
Put X = -2, 2(-8) = 2B(-5)(-5p B=_
Put x = 3, 2(27) = 2C(5)(5% C = %

. x> 1.1 8 27
(2x-1)(x+2)(x=3) 2 50(2x 1) 25(% 2) 25(x :

4

12. Resolve — X into partial fractions.
x-1)(x-2)

4 4

X X

Sol. =
(X-1)(x—2) x%>-3x+2

_X%(x?=3x+2)+ 3x(x*— 3x+ 21 7(€- 3x+ 2F 15% 1.
X2 =3x+2

15x-14

X% —3x+2

=x%+3x+ 7+
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15x-14 _ A B
(Xx-1)(x-2) x-1 x-2

Equating the coefficients of (x — 1)(x — 2)
15x—-14= A(x- 2)+ B(x- 1)
Putx=1,15-14=A-B A=-1
Putx=2,30-14=B(1> B =16

4
0— X =x2iage7-—1 4+ 10
(x=-1)(x-2) X=1 x-2

Find the coefficient of x*in the expansion of G N .
(x=2)(x+1)
3x _ A N B
(x=-2)(x+1) x-2 x+1

Multiplying with (x — 2)(x + 1)
3x=A(x+1)+B(x-2)
Putx=-1,-3=B(-3»B=1

Putx=2,6=A@ A=2

3X g ol 1
H = +
x=-2)(x+1) x-2 x+1
-1
— 2 1 _(1_12(j + (1+ X) 1
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14. Find the coefficient of X" in the expansion of +
(x-1)°(x-2)
X A B C

+

Sol. = +
(x-1%(x-2) x-1 (x-17 x-2

Multiplying with (x — 1¥ (x — 2)
Xx=A(X—-1)(x—2) + B(x—=2) + C(x —1)
Putx=1,1=B(-1}B=-1
Putx=2,2=C(l}» C=2
Putx=0,0=2A-2B+& 2A=2B-C
=2-2=-4>A=-2

0 X _2 1 + 2
(x-1)?(x-2) x-1 (x-1¢ x-2

2 1 2
+

TIox (A-xY _2(1_)()
2

-1
=2(1- x) - (1- x)2 - ( 1- g}

=M+ x+ X2+ X+ L] [+ 2x+ 38+ L+ (nk D)X+ }{ +

0 Coefficient of £ = 2(1)- (n+ 1)_(2_1nj

:2—n—1—2—1n= 1- n—2—1n.
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15. Find the coefficients of x*in the expansion of 5X—+6.
(2+x)(1- x)
5x+6 A B

+

Sol.Let =
(2+x)(1-x) 2+x 1-x

Multiplying with (2 + x)(1 — x)
5+ 6 =A(1 —-x) + B(2 +x)

x =1=> 11= B(2+ 1)= 3B> B—%l

X=-2= 4= A(l+2)= 3A= A=

5x+6 _ -4 N 11
(2+x)(1— X) 3(2+ X) 3 x)

ECkE

2 - _
— +_ 1- X
=-21+5] +Ha-x
E{ XXX, j 11(1+x+x2+x3)
3 2 4 8 3
O Coefficient ofx® = —3(——1}11(1)
3\ 8 3
_2+88_90_ 1¢
24 24 4

www.sakshieducation.com



www.sakshieducation.com

. . 4. . 3x2 + 2%
16. What isthe coefficient of x"in the expansion of ——————.
(x“+2)(x—-3)
3x*+2x A ,Bx+C

Sol.Let —; = >
(x“+2)(x-3) X-3 x°+2

Multiplying with (x* + 2)(x — 3)

3x% +2x= A(x? + 2)+ (Bx+ C)(x— 3)

X =3= 27+ 6= A(9+ 2)

33=11A= A=3

Equating the coefficients of'x
3=A+B=>B=3-A=3-3=0

Equating the constants,

2A-3C=0=3C=2A=6C=2

3x°+2x _ 3 L2
(x> +2)(x-3) x-3 x*+2
3 2

RS
(5 3]

X @y x° x? x4
S PRI ARIEATIIEATRAS PP i PSR ATI

3 9 27 81 2 4
[0 Coefficients ofx* = 1.1
81 4
_-4+81_ 77
324 324
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X—-4

17. Find the coefficient of X" in the expansion of —.
X —5X+6

x-4 A B
= +

Sol.Let 5 =
X°-5x+6 Xx-2 x-3

Multiplying with (x — 2)(x — 3)

X=4=A(x-3)+B(x-2)
X=2=>-2=A(2-3)=-A=> A=2
x=3=-1=B(3-2)=B= B=-1

x-4 _ 2 1
x°2-5x+6 X-2 Xx-3
2 1

= +

A3 =
) )

X X2 x" 1. x x? xd
= 1+2+2 v 42 |+ i+ s
2 3 9

4 2" 3 o
Coefficient of x" = iﬂ _1
3" 28

18. Find the coefficient of x" in the power series expansion of LZ
(Xx-1(x-2)
Sol: Let
3x _ A B C
+ +

x-D(x-2P¢ x-1 x-2 (x-2)

= A(x —2)? + B(x —1)(x - 2)+ C(x- 1)= 3xSubstituting x = 1 in (1), we get A =3
Substituting x =2in (2), we get C =6

Equating coefficient of Xin (1) we get

A+B=0=>B=-A=B=-3
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3x 3 3 6
a = - +
(x-1)(x-2P x-1 x-2 (x-2Y

-1 -2
=—3(1—x)‘1+§(1—5j +§(1——Xj
207 2) T2l7 2

Now
A-x)t =1+ x+ %+ .+ X"+ Lif | Xk ]

n

x )\t X X X
(1——) =1+ o+ T
2 4

2 2"
if |X|<1
2
lLe. x| <2
X\ X x> x\?
-3 4343 43
2 2 2 2 _
Le., |X| <2.

<]

n
+..+(n+ 1)(§j + ...,ifi
2 2

The above expansion are valid when [x| < 1.

0 3x
(x —1)(x - 2Y

ERESECTSHE

Coefficient of X in this expansion is

()2
2\ 2" 2 2"

2 n
=—3(1+ X+ X2+ .4 X+ ..)+(1+%+X7+ ..+)2(—n+ ]

3, 3(n+1)

N —3+ 2ﬂ+1 2n+l )
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