what sapp: +92 323 509 4443, enmil: negal ecture@muil . com

Let's Educate Pakistan!

Exercise 5.1 (Solutions)
Textbook of Algebra and Trigonometry for Class XI
Available online @ http://www.megalecture.com, Version: 1.0

Resolving it into partial fraction:

Question # 1
1

x*—1

Solution
1 1

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

Now suppose
1

A B

(x=1)(x+1)  x-1 S
Multiplying both sides by (x—1)(x+1) we get
1=A(x+1)+ B(x=1) werrreenee. (i)
Put x—1=0 = x=1 in equation (1)

1=A(1+1)+ B(0) = 1=24+0 = A:i
Now put x+1=0 = x=-1 in equatisn (7)
1=A(0)+ B(-1-1) ,I=0-2B = Bz_;
Hence
! __ A\ B
(x=1)(x+1) &€ “x+1
1 1
¥ - A
2(x=1)  2(x+1)
Question # 2 \)
xz(x2+1) JEIN
(x+1)(x-1) 2 —1lx' + 22
Solution xt—x?
xz(x2+1) _ x4+x2 - £x2
(x+1)(x-1) (xz—l) _2x2—2
I SR R 2 2
(x*-1) (x+1)(x-1)
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) . (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
2 -1 1

. con

S = +
? (x+1)(x=1) x+1 x-1
Hence
X (x*+1 _
( )=x2+2+ b1
(x+1)(x—1) (x+1) (x—l)
1 1
=xX+2- + A
X (x+1) (x—l) nswer
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 =D (x+2) ............ I

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

3

3=A3)4+0+0 = 3=124A :>E=A = |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+0+C(-4)(-) = -5=4C = C=->

2x+1 B % N 1 +_%
(x-D(x+2)(x+3) x-1 x+2 x+3
1 1 5

T 4=l x42  A(x+3)

So

Answer
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Question # 4
3x*—4x-5
(x—2)(x>+7x+10) © xP+7x+10=x"+5x+2x+10
Solution =x(x+5)+2(x+5)
3x* —4x-5 3x* —4x-5 =(x+3)(x+2)
(x=2)(x* +7x+10) _(x—2)(x+5)(x+2)
Now resolving into partial fraction.
3x* —4x-5 A N B C
(X=2)(x+5)(x+2) x—2 x+5 x+2
Do yourself . You will get
Aol g 30 s
28 7 4
Question # 5 -
1
(x-1DR2x-1)(Bx-1)
Solution
1 A B C
(x=DQx-DBx=1) x-1 2x=1 3x-1
Multiplying both side by (x—=1)(2x—1)(3&~1).
1=A2x-1D)Bx-D+Bx-13x-1D)+C2x-1)Bx—1)............. (1)

Put x—1=0 = x=1 inequatign \¥)
1 =AR01)-1D)BA)-DAB0OY+ C(0)

A=

=1 324 =

=1=A1)(2)+0+0

2
Put 2x-1=0 =2%=1 :>x=; in equation (i)
1 1 1)1
l=A0)+B —-1||3|=-|-1{+CO0) =1=0+B——1||-|+0
2 2 2)\2
:>1:—iB =| B=-4

1,
3

Put 3x—1=0 = 3x=1 = x=

1= A(0)+B(O)+C

d

in equation (1)

1

3

- o

(2

—

\O\l\)

C =

2
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

. con

Question # 6
X

(x—a)(x=b)(x—0)

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—Db) ........... (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)+ B(0)+ C(c—a)(c—Db)
= ¢=0+0+ C(c—a)(c—b) - B= ¢
(c—a)(c—b)
So
X %a b)(a—rc) /b a)(b-c) %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> =17
2x* —x—1
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Tx-3

:3X+4+m 3X+4
Tx—3 2x2—x—1‘6x3+5x2—7
:3x+4+2x2—2x+x—1 6x’—3x*-3x
- + +
2x(x=1D+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%

L T - S SR

(x—-DQ2x+1)  x—1 2x+1  3(x—1) 3Q2x+¥D

SO

Hence
3 2
ox :-SX 7=3x+4+ 4 + A Answer
2x"—x—1 3(x—-1) 3Q2x+9P
Question # 8 ¢
22X + x> =5x+3 X ) ‘ 31 S
28+ 1 —3x 2x +x —3x22x3 +)§ —35x+3
2 + x> AL+3 X ot
Solution A
2x° + X5~ 3x —2x+3
—2x+3
=l 5 3
2x +x" —3x
—2x+3 —2x+3
=] + 5 =]+ 5
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)+Cx(2x+3) ...cceen...... (1)

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

3- 2(—3j =A(O)+B(—3j (—3 —1)+C(O) =343 =0+B(—3j (—5j+0
2 2 2 2 2
:>6ng :>B:(6)(4j =
4 15 5

Now put x—1=0 = x=1 in equation (1)

3—2(1)=A(0)+B(O)+C(1)(2(l)+3):>1=O+O+5C = C=;
8 1
So S R A +A L
x2x+3)(x-1) x 2x+3 x-1 x 5Q2x+3) 5(x-1)
3, .2
Hence 2x —l—x 25x+3:1_1+ 8 + ! Answer
2x" +x" —3x x 5Q2x+3) 5(x-1)

Question # 9
(x-=Dx=3)(x-5)
(x=2)(x—4)(x—-06)

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

X —12x> +44x—48 1
14 3x* —21x+33 x3—12x2+44x—48>x3—9x2+23x—15
X —12x% +44x—48 X —12x" +44x—-48
3x% —21x+33 -+ - 7
=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 o243 % . A . A
(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=Dx=3)(x=3) =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 A B C
= + +
(I-ax)(=bx)(1—cx) 1—ax 1-bx 1-—cx
Multiplying both sides by (1—ax)(1—bx)(1—-cx).
I=A(0-bx)(1-cx) +B(—ax)(1-cx) + C(A—ax)(1-bx) ........... (1)

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

a

:>L=A(a;b)(a—cj _ o 4la=b)(a=c) :>VA= e

2
a a

1 1 L ‘/ c
1=A(1—b-j(l—c-J+B(O)+C(O) = 1= A(l— Ll—j+0+0
a

Find value of B & C yourself \as A.

2 2
c

Youwill get B=————+ = ———
(b—a)(b.—x) (c—a)(c—b)
a’ b’ ¢’
Hence 1 ZLa;'gT(a—c) + (b—a)(b-rc) + (c—a)(c=b)
(I—ax)(1-bx)(1—cx) \—ax 1-bx I—cx
a’ b c’
(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*+) (x> +d?)
2 2
Solution X ta

(X*+b)(X* +)(xX* +dY)

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=
( )( ) (02_b2)(d2_b2)

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

2
a —c¢C

(bZ _CZ)(dZ _CZ)

= a—c*=0+BW -cA)d*-c)+0 = B=

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

2 2
o @d=04 04 CH —d)(E—db) = C= . 474
(b> —d*) (> —d?)
Hence
a’-b’ a-c a-d
y+a’ _ (@0 =b) B =) =) | 0 -d)(E -d)

(y+b2)(y+c2)(y+d2)_ y+b2 y+c y+af2
a2_b2 a2_02 a2_d2

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

Since y=x’
a’—b’ a’—c’ a’—d’
+ +
(=)A= (X*+b>) B =H)d* =P+ B =dH)(*-dH)(x*+dP)

If you found any error, please report us at www.www.megalecture.com/pages/contact.html
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