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Resolving it into partial fraction:
Question # 1

1
x*—1
1 1
Soluti =
O T T o) (1)
1 A B
(x—l)(x+1) x—1 x+1

Multiplying both sides by (x—1)(x+1) we get

1=A(x+1)+ B(x=1) werreenee. (i)
Put x—1=0 = x=1 in equation (1)
1=A(1+1)+ B(0) = 1=24+0 = A:%
Now put x+1=0 = x=-1 in equation (i)
1=A(0)+ B(-1-1) = 1=0-2B = B=_%
Hence
1 A B
(x=1)(x+1) x-1 x+1
= ! — ! Answer
2(x—1) 2(x+1)
Question # 2
xz(x2+1) X’ +2
2 4 2
(x+1)(x-1) x=lix +x
X —x
X (x*+1 4452 - &
Solution ( ) _ X 2+x 22
(x+D)(x-1) (¥ -1) 2572
- +
=x’+2+ 2
(*-1)
=x"+2+ 2
(x+1)(x-1)
Now consider
2 A N B
(x+1)(x=1) x+1 x-1
Multiplying both sides by (x+1)(x—1)
2=A(x=1) +B(x+1) e, (1)
Put x+1=0 = x=-1 in equation (1)
2=A(-1-1) +B(0) = 2=-2A+40 = | A=-1
Now put x—1=0 = x=1 inequation (i)
2=A(0) +B(1+1) = 2=0+2B = | B=1
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So 2 _ 1 + !
(x+1)(x—1) x+1 x-1
Hence
X (x*+1 _
(x )=x2+2+ L, 1
(x+1)(x-1) (x+1)  (x-1)
= xX’4+2— I + I Answer
(x+1)  (x-1)
Question # 3
2x+1
(x—-D(x+2)(x+3)
Solution 2x+1
(x—-D(x+2)(x+3)
2x+1 A B C
+ +

—D(x+2)(x+3) x—1 x+2  x+3
Multiplying both side by (x—1)(x+2)(x+3)

2x+1= A(x+2)(x+3)+ B(x—=1) (x+3)+ C(x=1) (X +2) rerrvv...... (i)

Put x—1=0 = x=1 in equation (1)
2H)+1 = A0+2)A+3)+ B(0) + C(0)

3= AQ)A)+0+0 = 3 =124 :%:A =

Now put x+2=0 = x=-2 in equation (1)
2(2)+1 = A0)+ B(2-1)(-2+3) + C(0)

—4+1= 0+B(3)()+0 = -3=-3B = [B=1

Now put x+3=0 = x=-3 in equation (i)
2(-3)+1 = A0)+ B(O)+ C(-3-1D(-3+2)

—-6+1=04+0+C(-H(-1) = -5=4C = C:_%
So
2x+1 B % N 1 +_%
(x-D(x+2)(x+3) x-1 x+2 x+3
= ! + ! — > Answer
4(x-1) x+2 4(x+3)
Question # 4
3x* —4x-5
(x—=2)(x*+7x+10)
2_ —
Solution 3x 24x >
(x=2)(x"+7x+10)
3x—4x-5

C(x=2)(x+5)(x+2)
Now resolving into partial fraction.

3x* —4x-5 A N B N C
(x=2)(x+5(x+2) x-2 x+5 x+2

X+ Tx+10=x"+5x+2x+10

=x(x+5)+2(x+5)
=(x+5)(x+2)
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Do yourself . You will get

Aol p 30 5
28’ 7 4

Question # 5
1

(x-D2x-1)(Bx-1)
1
(x-D2x-1)Bx-1)
1 A B C
= + +
(x-D2x-DBx-1) x-1 2x-1 3x-1
Multiplying both side by (x—=1)(2x—-1)Bx—1).
1 =A2x-1D)Bx-D+Bx-DBx-1D+CR2x-1)Bx—1)............. (1)
Put x—1=0 = x=1 1n equation (i)
1=A2201LH-HDEMH-DHD+BO)+CO) =1=ADR)+0+0
1

=1=2A = AZE

Solution

Put 2x-1=0 = 2x=1 :>x=% in equation (1)

1= A(0)+B(1—1j (3(1}1) +C0O) =1=0+ B(—l) (lj +0
2 2 2 )\ 2

1

Put 3x-1=0 = 3x=1 = x=— 1n equation (1)

3
2 1
1= A(0)+B(0)+C ——1 (2 j = 1=O+O+C(—§)(—§j
9 2
1 9
Hence ! = /2 + —4 n é
(x-D2x-1DBx-1) x-1 2x-1 3x-1
1 4 9
= - + Answer
2(x=1) 2x-1 203Bx-1
Question # 6
X
(x—a)(x=b)(x—¢)
Solution
X
(x—a)(x=b)(x—c)
X A B C
= + +

(x—a)(x—=b)(x—0¢) x—a x-b x-c
Multiplying both sides by (x —a)(x—b)(x—c).
x=A(x-b)(x—c)+ B(x—a)(x—c)+ C(x—a)(x—D>) ........... (1)
Put x—a=0 = x=a in equation (1)
a=A(a—b)(a—c)+ B(0)+ C(0)
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= a=A(a—b)(a—c)+0+0 — | A= a
(a-b)(a—rc)

Now put x—b=0 = x=b in equation (i)
a=A0)+ BMb—-a)(b—c)+ C(0)

= a=0+Bb-a)(b—c)+0 = Bz(b—a)b(b—c) Now put
x—c=0 = x=c in equation (i)
c=A0)+ B(0)+ C(c—a)(c—Db)
= ¢=0+0+C(c—a)(c—b) — | B= ¢
(c—a)(c—D)
So
a b C
X _ %a—b)(a—c) N %b—a)(b—c) N %c—a)(c—b)
(x—a)(x—=b)(x—c¢) xX—a x—b xX—c
_ a N b N c
(a=b)a—c)x—a) (b—a)b—c)(x—b) (c—a)c—b)(x—c)
Answer
Question # 7
6x° +5x> =7
2x" —x—1
Solution
- 3x+ 4
2x’ — x—1|6x3 +5x* -7
X ) 6x>-3x*-3x
6x" +5x" =7 - + +
2x2_x_1 8x2+3x—7
8x*—4x—4
Tx —3
=3x+4+72x—_3
2x —x—1
=3x+4+— Tx=3
2x"—2x+x—1
=3x+4+ Tx=3 Sxtdp—TX3

=3x+4+
2x(x=1D+1(x-1) (x=DR2x+1)
Now Consider

Tx=3 A N B
(x-D2x+1) x—-1 2x+1
Find value of A & B yourself

You will get A= % and B = 1%

SO
o R S S SRR
(x=D2x+1) x—1 2x+1 3(x=1) 32x+1)
Hence
3 2
6x ;I—Sx 7=3)c+4+ 4 + 13 Answer
2x —x—1 3(x—1) 32x+1)
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Question # 8
22X +x*=5x+3
2x +x* =3x
22X +x*=5x+3

1

2x° +x° —3x|2x3 +x2=5x+3
2x +x*=3x

Solution T ax 5y 13
—2x+3
=1+ 3 2
2x +x" —3x
—2x+3 —2x+3
=1+ 5 =1+ 5
x(2x"+x—-3) x(2x" +3x—2x-3)
14+ —2x+3 14+ —2x+3
x(x(2x +3)-12x+ 3)) x2x+3)(x—-1)
Now consider
3-2x A B C
=—+ +
x2x+3)(x—-1) x 2x+3 x-1
= 3-2x=AR2x+3)(x—D+Bx(x—1D+Cx(2x+3) ccovvvrrrene. (1)

Put x=0 in equation (1)
3-2(0)=A(2(0)+3)((0)-1)+B0)+C(0) = 3-0=A(0+3)(-1)+0+0
= 3=-3A =|A=-1

Now put 2x+3=0 = 2x=-3 = x= —% in equation (1)

3— 2(—% =A(0)+B(—§j (—3—1)+C(0) —3+3 :0+B(—Ej (—éjm
2 2) 2 2)\ 2

:>6=1—5 :>B=(6)i = B=§
4 15 5
Now put x—1=0 = x=1 in equation (i)
3-2()=A(0)+B(0)+C(1)(2()+3) = 1=04+0+5C =|C= %
8 1
So So2x -l A +A=—l+ 8 1
x2x+3)(x-1) x 2x+3 x-1 x 52x+3) 5(x-1)
3 2
Hence 2x -l—x 25x+3=1_l+ 8 + ! Answer
2x +x" —3x x 52x+3) 5(x-1)
Question #9
(x=D(x-3)(x-5)
(x—=2)(x—4)(x—6)
Solution (= Dr=3x=5)

(x=2)(x=4)(x—-6)
B (x=D(x*=3x=5x+15)
C(x=2)(x% —dx—6x+24)
_ (x=D(x*—8x+15) _
T (x=2)(x* —10x +24)
X —8x"+15x—x"+8x-15
P —10x% +24x—2x% +20x— 48

X —9x* +23x—15

X —12x*+44x—48

1
X =125 +44x—48)x3 —9x>+23x—15
X —12x*+44x—48

3x* —21x+33
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14 3x* —21x+33 14 3x* —21x+33
X —12x" +44x—48 (x-2)(x—4)(x—6)
Now Suppose
3x° —21x+33 A B C
+ -

(- —-H(x—6) x-2 x4 x-6
Find value of A,B and C yourself

YouwillgetA=/,B=/,C=l%
3x° —21x+33 _ % + % +1%

So
x=-2)(x—-4)(x-6) x-2 x—4 x-6
3 3 15
= + +
8(x—2) 4(x—4) 8(x—6)
Hence
(=DE=3)x=5) =1+ 3 + 3 + 15 Answer
(x=2)(x—4)(x—06) 8(x—2) 4(x—4) 8(x—-06)
Question # 10
1
(1-ax)(1-bx)(1—cx)
Solution !
(1—ax)(1-bx)(1—cx)
1 A B C
+ +

A—a0(—bx)(—cx) l-ax 1-bx I-cx
Multiplying both sides by (1—ax)(1—bx)(1—cx).
I=A(0-bx)(1—cx)+B(—ax)(1—cx) + C(1—ax)(1-bx)

Putl-ax=0 = ax=1 = le in equation (1).
a

1= A(l—b : lj(l—c : lj+19(0) +CO0) = 1= A(l—éj(1—£j+o+ 0
a

a a a
_ _ _ _ 2
:>1:A(a bj(a cj jle(a b)z(a c) | an a
a a a (a-b)(a—c)
Find value of B & C yourself as A.
You will get B= b ,C= <
(b—a)(b-o) (c—a)(c—D)
a’ /5 ¢’
Hence 1 _ (a—b)(a—c)+(b—a)(b—c)+(c—a)(c—b)
(I—ax)(A=bx)(1—cx) 1—ax 1-bx I—cx
a’ b c’
= + +
(a=b)(a—c)(1—ax) (b—a)(b—c)(1-bx) (c—a)c—b)(1-cx)
Answer
Question # 11
x+a’
(X*+b) (X +)(x* +d?)
2 2
Solution X ta

(X*+b)(X* +)(xX* +dY)
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Put y = x” in above.

y+a’
(y+b)(y+c)(y+d?)
Now consider
y+a’ A B C
= + +
(y+b)(y+)(y+d>) y+b> y+c&  y+d’
= y+a'=Ay+)(y+d)+ B(y+b)(y+d*) + C(y+b>)(y+c?) ... (1)

Put y+5°=0 = y=-b" in equation (i)
b’ +a*=A=b*+ ) (=b*+d*) + B(0) + C(0)

a’—b?

= a’-b'=AC-b)d*-b)+0+0 = |A=
( )( ) (CZ_bZ)(dZ_bZ)

Now put y+c¢>=0 = y=—c" in equation (i)
—c*+a>=A00)+B(=c"+b*)(=b*+d*) + C(0)

2 2
a —c¢

= a*—c*=0+ BB -AHd*-cH)+0 = |B=

owput y+d>=0 = y=—d” in equation (i)
~d*+a* = A0)+ B0)+C(=d>+b*)(=d* +¢?)

a’—d’
(bZ _dZ)(CZ _dZ)

= a'-d’=0+0+C(h*-d*)(*-d>) = |C=

Hence
a-b a-c a-d’
y+a _(@-D)d=b) =) =) 0 =d)( - d)
(y+b)(y+c*)(y+d?) y+b’ y+c’ y+d’
a’—b’ a’—c? a’—d*

+ +
(A =b)d* =) (y+b*) B =)A= (y+c?) B =dH (A -dD)(y+dY)

2 2 2 2 2 2
a —-b a —c a —d

(c? =b*)(d* =b>) (x> +b%) " B> =cH)(d* =) (X + D) " b* —d*) (> —=dH)(x*+d?)
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