Chapter 5

Exercise 5.1

Resolving the following into partial fractions:
Question # 1
1

x*-1

Solution
[ 1

£-1 (x=1)(x+1)

Now suppose
1 A B
(x=1)(x+1) - x+1
Multiplying both sides by (x—1)(x+1) we get
1=A(x+1)+ B(x-1)
Put x—1=0 = x=1 inequation (i)

x—1

1=A(1+1)+ B(0) = 1=24+0 = A:%
Now put x+1=0 = x=-1 inequation (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
i +1 1
(x+1)(x~1) = labr1
Solution |
x*+1 _x2+1 — i
(x+1)(x-1) x* -1
=2+ L =2+ :
- | (x-l-l)(x—l)
Now consider
2 A B
(x+1)(x=1)  x+1 x-1

Multiplying both sides by (x+1)(x—1)
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2=A(x-1) +B(x+1) s (i)
Put x+1=0 = x=-1 inequation (i)
2=A(-1-1) +B(0) = 2=-24+0 =
Nowput x—1=0 = x=1 in equation (i)
2=A(0) +B(1+1) = 2=0+2B =
2 -1 1

S0 (x+1)(x-1) Cx+l +x—l
Hence
X +1 . S
(x+1)(x—1) (x+1) (x—l)
=2- L + L Answer
(x+1)  (x-1)
Question # 3
2x+1

(x—D(x+2)(x+3)

Solution

2x+1 ” A 3 B i C
(x—-Dx+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)+ Blx—1D) (x+3)+ C(x—-D(x+2) ............ (i)
Put x—1=0 = x=1 inequation (i)
2)+1 = A0+2)Q+3)+ BO)+ C(0)

3=A3)@+0+0 = 3=124A :%zA = |A=

Now put x+2=0 = x=-2 in equation (i)

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

—4+4+1= 0+B(-3))+0 = —-3=-3B = |B=1
Now put x+3=0 = x=-3 in equation (i)

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

-6+1=04+0+C(-4H(-1) = -5=4C = |C=—

2x+1 _ %; © 1 +_%
(x—D(x+2)(x+3) x—-1 x+2 x+3
1 1 5
= + —
dx-1) x+2 4(x+3)

So

Answer
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Question # 4

3x —4x-5
(x—2)(x* +7x+10) v X+ 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)(x* +7x+10) - (x=2)(x+5)(x+2)
Now resolving into partial fraction.

W —4g-n 4 o B, 8
x=2)(x+5(x+2) x—-2 x+5 x+2
Do yourself . You will get
| 30 5

A=——,B=2],C=-2
28 7 4

Question # 5
1

(x—1)(2x—D(3x—1)

Solution
1 A B C
= + -
(x-D2x-DGBx-1) x-1 2x-1 3x-1
Multiplying both side by (x—1)(2x—1)(3x—1).
I1=A2x-1)Bx—-D+Bx-1D)Bx-D+C2x—-DBx—=1D cceerenee i)
Put x—1=0 = x=1 in equation (i)
1=ACOH-DBEMLH)-D+BO)+CO) =1=ADR)+0+0
1

=1=2A = |[A=—
2

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

1=A(0)+B[l—1][3{1J—IJ+C(O) :>1=0+B[—l](l}+0
2 2 2712

::>1=—lB =|B=-4
4

Put 3x—-1=0 — 3x= 1:>x—% in equation (i)

I—A(0)+B(0)+c ——1 [z ] > 1=0+0+c{_@{_%}
C

\Oll\J

= C=2
2
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1 _y2+4+9/2

Hence =
(x-D2x-D3x-1) x-1 2x-1 3x-1
= 1 - 4 + ? Answer
2(x-=1) 2x-1 23x-1
Question # 6
X
(x—a)(x—b)(x—c)
Solution

X A B C
= + -
(x—a)(x—=b)(x—¢c) 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—b) .......... (i)
Put x—a=0 — x=a in equation (i)
a= A(a—b)(a—c)+ B(0) + C(0)

= a=A(a—-b)(a—c)+0+0 SR [ P C—
(a—b)(a—c)
Now put x—bh=0 = x=b in equation (i)
a=A(0)+ Bb—a)(b—c)+ C(0)
b
= a=0+ B(b—a)(b—c)+0 > B—m NOWpUt
x—c=0 = x=c in equation (i)
c=A0)+ B(O)+ C(c—a)(c—b)
= ¢=0+0+ C(c—a)(c—b) TOr I N
(c—a)(c—b)
So
b
X :%a—b)(a—c) = %b—a)(b—c) - %c—a)(c—b)
(x—a)(x=b)(x—c) x—a x—b x—c
a b c

D0 -0 —ae—he—o

Answer
Question # 7
6x° +5x* -7
2x* —-x-1
Solution
6x° +5x* -7
2x*—x—1
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7x-3
IR T i
7x-3 2x - x—1l6x> +5x> =7
N et 6x°—3x°~3x
= + +
=3x+4+ s 8x*+3x—7
2x(x =D +1(x~1) 8x*—4x-4
7x—-3 — - .
=3x4+4+—— ~ PE—~B8

(x—D(2x+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:l%

e /W /SN SN ¢
(x—=D2x+1) x—-1 2x+1  3(x-1) 3Q2x+1

SO

Hence
3 2 _
M:3x+4+ 2 + L Answer
2x"—x-1 3(x-1) 32x+1)
Question # 8
2 +x* —5x+3 . I 31
T2 25" +x° =3x12x° + x° —5x+3
2 +x3 3? 2x +x"—3x
Solubion 2x"+x"—5x+3 - —
25 +x2=3x —2x+3
—2x+3
B
2x +x —3x
—2x+3 —2x+3
=1+ —— =1+ -
x(2x"+x-3) x(2x"+3x-2x-3)
-2x+3 —2x+3
=1+ =1+ —
x(x(2x+3)—l(2x+3)) xX(2x+3)(x-1)

Now consider

3-2x A B €
=—+ +
x2x+3)(x-1D) x 2x+3 x-1
= 3-2x=AQx+3)(x—-D+Bx(x—D+Cx(2x+3) ..ccoernnen. (i)
Put x=0 in equation (i)
3-2(0)=A(200)+3)((-1)+BO)+C(0) = 3-0=A(0+3)(-1)+0+0

= 3=—3A >
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3. . ;
Now put 2x+3=0 = 2x=-3 = xz—E in equation (i)

s 2 a0 2)( 2t =303-0r8(-2)(-Z)uo
2 2 2 2 2

:>6=1—SB =% B=(6)(i] oy B=§
4 15 5
Now put x—1=0 => x=1 in equation (i)

3-2(1) =A(0)+B(0)+C(1)(2()+3) = 1=040+5C = |C= =

5
So 3-2x Ve 7 % L% 7_1_'_ 8 . 1
x2x+3)(x-1) x 2x+3 x—1 x 52x+3) 35(x-1)
3,2
Hence 2% -;-x 15x+3: L 8 + : Answer
2x +x"—3x x 5(2x+3) 5(x-1)
Question # 9
(x—D(x-3)(x-93)
(x—2)(x—4)(x—6)
Solution

(x=D(x=3)(x=5) _ (x—D(x*-3x-5x+15)
(x—2)(x—4)(x—6) (x—-2)(x*—4x—6x+24)
_ (x—-1D(x*-8x+15) _ x —-8x* +15x—x* +8x—15
_(x—2)(x2—10x+24) T X —10x +24x—2x° +20x—48
X —=9x* +23x—15

X —12x%+44x—48 1

il 3x" —21x+33 x3—12x2+44x—48)x3—9x3+23x—15
x =123 +44x—48 X —12x"+44x—48

=k —EIFR 3221+ 33

(x=2)(x—4)(x—6)
Now Suppose
3x°-21x+33 __A i B i C
x=-2)(x—4(x-6) x-2 x—4 x-6
Find value of A,B and C yourself

You wil!getA:y,B:y,C:I%
o woaes K N %
(=2} (x~4Wx—~6) x—2 x—4 x—6
3 3 15
8x—2) 4x—-4) 8(x—6)

Hence
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G Dl Bix3) =1+ 3 + 3 -+ L2 Answer
(x=2)(x—4)(x—6) 8(x—2) 4(x—4) 8(x—06)
Question # 10
1
(1—ax)(1—bx)(1—cx)
Solution
1 __A B C
(-ax)(1-bx)(1—cx) l—ax 1-bx l—cx
Multiplying both sides by (1—ax)(1—bx)(1—cx).
I=A0-bx)(1-cx) +B(l—ax)(1—cx) + C(1—ax)(1—-bx) ...........(Q)

1
Put l-ax=0 = ax=1 = x=— in equation (i).
a

1= A[l—b : l)[l—c : l}”5'(0) +CO) = 1= A[1—£][1—£J+O+ 0
da

a a a
s = _b e 2
:PI_A(a b}[a c} R )| ) R PP
a a a (a=b)(a—c)
Find value of B & C yourself as A.
You will get B= = ]
b-a)b-c) (c—a)c—b)
al b’l CI
Hence s . fe=h)a—e) + b-ab—o : (c—a)c—b)
(1—ax)(1-bx)(1—cx) 1—ax 1-bx 1—cx
B a2 . b’l " C’l
(a=b)(a—c)(l—ax) (b—a)(b—c)(l—bx) I (c—a)c—-b)(1—cx)
Answer

Question # 11
x+a’
P+ + A +dP)
©+a
P+ + A +dP)

Put y=x* in above.

Solution

y+a
(y+b)(y+c*)(y+d?)
Now consider
y+a _ A " B i C
(y+b)(y+c)(y+d?)  y+b'  y+c y+d
= y+al= Ay +A+d) + B(y+b)(y+dH) + C(y+bH) (y+c2) .......... (1)

www.allresult.pk Exercise 5.1




www.allresult.pk Exercise 5.1

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

= a-P=AC-PNd*-P)+0+0 = |A=— a:_b; -
(¢"=b")(d" -b7)

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

= a-c=0+BFH -AHd*-H+0 = |B= 7“1‘“2 >
(b"—c)(d” —c)

owput y+d*=0 = y=—d" in equation (i)
—d*+a* = A0)+ BO)+ C(-d* +bH)(-d* +c*)

o Pd=0+ 0+ CH-NE-d) = |c=— %
b —d )" —d)
Hence
a-b a—c a -d
y+a’ _ D)@ -b) B d ) B -d)(E -d)
(y+b2)(y+cz)(y+d2) y+b2 y+cz y+a,’2
a’—b* a’—c? a’—d?

S P P Ry —
(€ =0 )@ -b')y+b") B -Wd' =) (y+c’) @ —-d)N —d)(y+d”)

= )
Since y=x"
a’—b* a’—¢ a*—d?

TP -+ BN E -+ B —d)E NP+ d)
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