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Resolving the following into partial fractions:

Question # 1
1

x*—1

Solution
1 1

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

Now suppose
1 _ A N B
(x=1)(x+1)  x-1 x+1
Multiplying both sides by (x—1)(x+1) we get
1=A(x+1)+ B(x=1) wrrrreenee. (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 1in equation (i)
1=A(0)+B(-1-1) = 1=0-2B = B:—%
Hence
1 A N B
(x=1)(x+1) x-1 x+1
= : — ! Answer
2(x=1)  2(x+1)
Question # 2
x*+1 1
(x+1)(x-1) x*=1x*+1
Solution x* -1
x> +1 _x2+1 ~ 5
(x+1)(x-1) x*-1
=2+ 21 =2+ !
x’ -1 (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)



FScI/ Ex 5.1-2

2=A(x—=1) +B(x+1) .rrerenee. (1)
Put x+1=0 = x=-1 in equation (1)
2=A(-1-1)+B(0) = 2=-24+0 = | A=-1
Now put x—1=0 = x=1 inequation (i)
2=A(0) +B(1+1) = 2=0+2B = | B=1
2 -1 1

>0 (x+1)(x=1)  x+1 T
Hence
x*+1 _ oy -1 N 1
(x+1)(x-1) (x+1)  (x-1)
=2- ! + ! Answer
(x+1) (x—l)
Question # 3
2x+1

(x=D(x+2)(x+3)

Solution

2x+1 _ A N B N C
(x-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—1D(x+2)............ (1)
Put x—1=0 = x=1 in equation (1)
2(H)+1 = A0+2)A+3)+ B(0)+ C(0)

3=A03)4)+0+0 = 3=124A :%zA = |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(-3-1)(-3+2)

—6+1=0+4+0+C(-4)(-1) = -5=4C = |C=-2

2x+1 ~ % ] +—%

(x—D(x+2)(x+3) x—1 x+2 x+3
I S B

Ax—1) x+2 4(x+3)

So

Answer
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Question # 4
3x* —4x-5
(x—=2)(x> +7x+10) x4+ Tx+10=x"+5x+2x+10
Solution =x(x+5)+2(x+5)
3x* —4x-5 3x* —4x-5 =(x+5)(x+2)

(x=2) (> +7x+10)  (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
Do yourself . You will get

Aol p30 S
28 7 4
Question # 5
1
(x-DR2x-1)(Bx-1)
Solution
1 A B C
= + +

(x-D@2x-1)(Bx—-1) x-1 2x-1 3x-1
Multiplying both side by (x—=1)(2x—-1)(3x—1).
1=AR2x-1)Bx-D+Bx-1)Bx-1)+C2x-1)Bx—1)............. (1)
Put x—1=0 = x=1 1n equation (i)
1=A22MLH-DBLH-H+BO)+CO) =1=AD1R)+0+0
1

=1=2A = AZE

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

1= A0) + B(l—lj (3(1}1) +C0O) =1=0+ B(—lj (lj +0
2 2 2 )\ 2

:1:—%3 =| B=—-4

Put 3x-1=0 = 3x= 1:>x—% in equation (1)
2 1
1-A(0)+B(0)+C ——1 (2 ) = 1:0+0+C(—§)(—§J

9 2
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1 9
Hence ! = /2 + —4 4 A
(x-D2x-D@Bx-1) x-1 2x-1 3x-1
_ 4 N 9
2(x=1) 2x-1 23x-1)

Answer

Question # 6
X

(x—a)(x=b)(x-0)

Solution

X _ A N B N C
(x—a)(x-b)(x—¢) 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)

= a=A(a-b)(a-c)+0+0 = | A= a
(a—b)(a—c)

Now put x—b=0 = x=b in equation (1)
a=A0)+ B(b—-a)(b—c)+ C(0)

b
= a=0+Bb-a)(b—c)+0 = B_(b—a)(b—c) Now put
x—c=0 = x=c in equation (i)
c=A0)+ B0)+ C(c—a)(c—b)
= ¢=0+0+ C(c—a)(c—b) - | B= ¢
(c—a)(c—b)
So
b
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
6x° +5x* =7
2x* —x—1

www.mathcity.org



FScI/Ex5.1-5

Tx-3
=3X+4+m 7 3x+ 4

Tx—=3 2x2—x—1|6x3+5x2—7
:3x+4+2x2—2x+x—1 6x’—3x*-3x

- + +
2x(x=D+1(x-1) 8x*—4x—-4

Tx-3 — s -

=3x+4+ Tx -3

(x=D2x+1)
Now Consider
Tx-3 A B

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

You will get A= % and B= 1%

e R, S S SRR £

(x—DR2x+1)  x—1 2x+1 3(x=1) 3Q2x+1)

SO

Hence
3 2
ox ;i-Sx 7=3x+4+ 4 + 13 Answer
2x —x—1 3(x—1) 3(2x+1)
Question # 8
2xX +x*=5x+3 X ) | 31 5
X+ 1 —3x 2x +x —3x22x3 +)§ —35x+3
. 2xX +x*=5x+3 Lt Tor
Solution T ax 9113
—2x+3
:1+ 3 2
2x +x" —3x
—2x+3 —2x+3
=1+ > =1+ >
x2x"+x-3) x(2x" +3x—-2x-3)
_ —2x+3 14 —2x+3
x(x(2x+3)-1(2x+3)) x(2x+3)(x=1)
Now consider
3-2x A B C
=—+ +
x2x+3)(x—-1) x 2x+3 x-1
=3-2x=ARx+3)(x—-D+Bx(x—1D)+Cx2x+3) ...cceeu...... (1)

Put x=0 in equation (1)
3—2(0)=A(2(O)+3)((0)—1)+B(0)+C(0) = 3—0=A(0+3)(—1) +0+0
= 3=—3A = |A=-1
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Now put 2x+3=0 = 2x=-3 = x= —% in equation (1)

3— 2(—3] =A(0)+B(—§j (—§—1j+C(O) = 3+3 =O+B(—§j (—é}ro
2 2)\ 2 2)\ 2

:>6ng :>B:(6)i = B:§
4 15 5
Now put x—1=0 = x=1 in equation (1)
3-2(1) =A(0)+B(O)+C(1)(2(1)+3) = 1=0+0+5C =|C= é
8 1
So S-ox A, A +A:—l+ 8,1
x2x+3)(x—-1) x 2x+3 x-1 x 5Q2x+3) 5(x-1)
2x + x> =5x+3 1 8 1
Hence T— =1-—+ + Answer
2x +x" —3x x 5Q2x+3) 5(x-1)
Question # 9
(x—-D(x-3)(x-95)
(x=2)(x—4)(x—6)
Solution

(x=Dx=-3)(x=5) _ (x=D(x*=3x=5x+15)
(x—=2)(x—4)(x—06) _(x—2)(x2—4x—6x+24)
(x—=D(x*=8x+15) 2 —8x*+15x—x* +8x—15
T (x—2)(x*—10x+24)  x —10x> +24x—2x> + 20x— 48
X —9x* +23x-15

X’ —12x° +44x— 48 1
L 320433 x3—12x2+44x—48>x3—9x2+23x—15
X —12x* +44x—48 X —12x*+44x—48
3x% —21x+33 L —
=1+ 3x°—21x+33

(x=2)(x—4)(x—-6)
Now Suppose

3x*=21x+33 A N B N C
x-2)(x—4)(x—-6) x—-2 x—4 x-6
Find value of A,B and C yourself

You willgetA:/,B:/,Czl%
S W -2x+33 X . Y, . 4
(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
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(x—=1D(x-3)(x-93) C 14 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 A N B N C
(I—ax)(A=bx)(1—cx) T l-ax 1-bx l-cx
Multiplying both sides by (1—ax)(1—-5bx)(1—cx).
I=A(0-bx)(1-cx) +B(l—ax)(1-cx) + C(A—ax)(1-bx) ........... (1)

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

I= A(l—b'lj(l—c-l)+8(0) + C(0) = 1= A(l—é)(l—£j+0+ 0
a

a a a
_ _ b\ a- 2
jle(a b)(a cj :>1=A(a )2(a c) Az a
a a a (a-b)(a-c)
Find value of B & C yourself as A.
You will getB=b—,C=C—
(b-a)(b-o) (c—a)c—D)
a’ b’ ¢’
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 ¢’
= + +
(a-b)y(a—c)(l—ax) (b-a)(b—c)(1-bx) (c—a)c—b)(1-cx)
Answer
Question # 11
x*+a’
(X +b)(X*+A) (x> +d?)
2 2
Solution X ta

(X*+b)(X* + ) (x* +d?)

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

2 2
a —b

= a’-b'= A -b)d*-b)+0+0 = |A=
( )( ) (CZ_b2)(d2_b2)

Now put y+c¢>=0 = y=—¢" in equation (i)
—c*+a’ = AQ0) + B(~c* +b*)(=b* +d*) + C(0)

2 2
a —c¢C

(bZ _CZ)(dZ _CZ)

= a—c*=0+BbW -A)d*-c)+0 = |B=

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

a*—d?

= a-d’=0+0+C*-d*)(’-d* = |C=
( )( ) (bz_dz)(cz_dz)

Hence
a-b a-c a’—d’
y+a’ _ (DY@ -b) =) =) | B -d( —d)
(y+b*)(y+c*)(y+d?) +b’ +c’ +d’
y y y y y y
a’—b’ a’-c’ a’—d’

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

Since y=x’
a’—b’ a’—c’ a’—d’
+ +
(S =bH)(d*=bH)(X*+b>) B =AH)d* =X+ B =dH)(*-dH)(xX*+dY)
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