EXERCISE 2.1

of

Q.1  Find the discriminant
following given quadratic equation.
Solutions:
(i) 2x* +3x-1=0
As ax’ +bx+c=0
= a=2 |, b=3, c=-1
Disc.=b* —4ac
=(3)* —4(2)(-1)
=9+8
=17
(ii) 6x* —8x+3=0
As ax*+bx+c=0
= a=6 , b=-8 , c¢=3
Disc. = b* —4ac
=(=8)" ~4(6)(3)
=64-72
=-8
(i)  9x*-30x+25=0
As ax’+bx+c=0
= a=9 b=-30 , ¢=25
Dis = b” —4ac
= (=30)* - 4(9)(25)
=900-900
=0
(iv) 4x*-Tx-2=0
As ax’ +bx+c=0
— a=4 , b=-7 c=-2
Disc = b’ —4ac
=(-7)* = 4(4)(=2)
=49+32

=81

the

Q.2 Find the nature of the roots of the
following given quadratic equations and
verify the result by solving the equations
(i)  x*-23x+120=0
Solutions:

x*—23x+120=0
As ax* +bx+c=0

= a=1, b=-23, c=120
Disc = b* —4ac
=(-23)* —4(1)(120)
= 529- 480
=49
= (7)*

As Disc. is positive and perfect square,
therefore roots of equation are real, rational
and un equal.
Verification.

Now solving the Equation

x:~bi\/b2—4ac

2a
(23 J(=23)? —4(1)(120)
2(1)
- 23++/529-480
2
L2349
2
23+7
X =
2
23+7 237
X = or X=-
2 2
_30 _ 16
X=— 01 X = —
2 2
x=15 or v=18

Thus roots are real, rational and uncqual.



(i) 2xX* +3x+7=0
As ax’ +bx+c=0
= a=2 b=3 ,c=7
Disc =b* —4ac

=(3)* ~4(2)(7)

=9-56

=-47 <0
As Disc. is negative, therefore roots of the

equation are imaginary(complex conjugates)
Verification

We verify the results by solving the equation.
2% +3x+7=0
a=2 ,b=3,c=7

_ —b+b* —dac

2a

_=31(3) -42)(T)

B 2(2)

¥

Thus roots are imaginary.
(iii) 16x*—24x+9=0
As  ax’+bx+c=0
= a=16 , b=-24 , c¢=9
Disc = b* —4ac
= (-24)* —4(16)(9)
=576-576
=0
As Disc. = 0 therefore roots of equation are
rational (real) and equal.
Verification:
We verify the result by solving the equation.

Here

2

X =

. —(=24) +/(=24)* - 4(16)(9)

2(16)
24576576
32
24540
32
240
32
2440 24-0
xX= or X =
32 32
24 24
x==— or x=—
32 32
3 3
x== or x=-—
4 4

Thus roots are rational (real) and equal.
iv) 3x*+7x-13=0
As ax’ +bx+c=0
= a=3,b=7,c=-13
Disc = b” —ac
=(7)* -4 (3) (-13)
=49 + 156
=205
Therefore roots of equation are real, irrational,
and unequal.
Verification:
We verify the result by solving the equation.
3x*+7x-13=0
a=3, b=7, c=-=13

—b+b* —4dac

x =
2a
T + (1)} -4(3) (-13)
- 2(3)
~7+ [49+156
X =
6

= 1ENV205

6
Thus roots are real, irrational and unequal.



Q.3 For what value of k, the expression
KOX7+2(K + Dx +4 is perfect square.
Solution:

a=k>, b=2k+0), c=4

2

b* —dac = ['2(k + l)] —d4(k*)(4)
=2 (k+1)" —16k*
= 4(k% + 2k +1) - 164>
=4k* +8k +4- 16k
=—12k> +8k +4
As given that expression is perfect square
therefore
Disc =0
—12k* +8k+4=0
—4(3k* -2k-1)=0

= 3k =2k—-1=0 ('.‘—4#0)

3k =3k+k-1=0
Sk(k=1D+1(k—-1)=0
(k—=DBk+1)=0
k—=1=0 or 3k+1=0
k=0+1 or 3k=0-1
k=1 or kz_é1

3

|

So values of k are 1 and __3_

Q.4  Find the value of K, if the roots of
the following equations are equal.
Solution:
(i) 2k —1)x*+3kx+3=0
As ax>+b x+c=0
a=2k-1 , b=3k , c¢=3
Disc. =h* —4dac
= (3k)" =42k —=1)(3)
=9k* =122k —1)

=0k* - 24k +12
As the roots of given equation are equal, So
Disc. =0

Ok2 =24k +12 =0
33k -8k +4)=0

3k -8k+4=0 ('.'3?&0)
3k —6k—2k+4=0
h(k=2)-2(k-2)=0
(k-2)3k-2)=0
Either k-2=0 or 3k-2=0
k=2 or 3k=2
or k=z
3
2
So values of k are2and§

() x*+2(k+2)x+CBk+4)=0
Solution:
As ax* +bx+c=0
a=1, b=2(k+2)
Disc. =b"—4ac
=[20k+2)] 413k +4)
=4(k+2)" —4(3k +4)
=d4(k* +4k+4)—-12k-16
= 4k* +16k + 6 —12k — 16
=4k* + 4k
=dk(k+1)
As roots of given equation are equal, so
Disc. =0
4k(k+1)=0
Either 4k =0 or k+1=0
As 40 or k=-1
= k=0
So values of k are 0 and -1
(i) Gk +2)x*-5(k+1Dx+(2k+3)=0
Solution:
As ax* +bx+c=0
a=03k+2)b==5k+1),c=2k+3
Disc = b’ —4dac

=[50k + D]’ — 43k +2)(2k +3)

,c=3k+4

=(=5)" (k +1)’ =4(6k™ + 9K +4k +6)
=25[ K2+ 20)(1) +1° |~ 4(6k™ +13k +6)




= 25k% +50k +25 - 24k* =52k — 24

=k* -2k +1

=k —k—k+1
=k(k=D =1k =1)
=(k=D(k =D

As root of given equation are equal
Disc =0

k=Dk-D)=0
k—=1=0 or k-1=0
k=1 or k=1

So values of k is |
Q.5 Show that the equation
x*+(mx+c)’=a’ has equal roots if
¢’ =a’(l+m’)
Solution: We have given
X +(mx+c) =a’
X+ (mx)* + () +2(mx)(c)=a’
X Emixt et +2mex—a’ =0
(1+mH)x*+2mex+c* —a* =0
Ax* +Bx+C =0
A=(1+m>),B= Zm-c,C:CEafz2
Disc = B*—4AC
= (2me)’ —4(1+m*)(c* —a’)

2.2 2 2 2.2 22
=4dmc  =4(c"—a +mc-—a'm”)

:M—%‘z +4a’ —M+4021112

= —4¢? +4a’ +4am’
As roots of the equation are equal,
So Disc =0
—4ct v 4a’ +4atm® =0
—4[c2 —a’ —azmﬂ =0
As —4#0, soct—a —a'm’ =0
t:'2 =a’ +u2mﬂ
ct=d*(l+m")

Hence proved

Q.6 TFind the condition that the roots of
the equation (mx +¢)’ —4ax =0 are equal
Solution: We have given
(mx+c)’ —dax=0
(mf ) + (c)2 +2(mx)(c) —4ax=0
m*x* + ¢ +2mex—4ax =0
m’x® +Qmc—4a)x+c* =0
Ax* +Bx+C=0
A=m? B=2mc—4a,C= ¢’
Disc.= B> —4AC
=(2mc —4a)* =4(m’ ()
=(2mc)’ +(4a)” —2(2mc)(4a)—4m*c’

=M+16(E2 —16acm—,¢mlff

=16a’ —16acm

=16a(a—mc)
As root of the equation are equal,
SoDisc=0

16a(a—mc)=0

Either 16a=0 or a—mc=0

As 16 #0So a=0 or a=mc

Thus required condition is a=0 or a=mc

Q7 If the roots of the

equation (¢* —ab)x* —2(a* —be)x + (b* —ac) = 0

are equal, then a=0 or a’ +b* +¢’ = 3abe
Solution: We have given

(c* —ab)x* =2(a* =bhc)x+(b* —ac) =0

AxX* +Bx+C=0
A=(c*—ab),B==-2(a"=bc),C=(b* - ac)

Disc. = B*—4AC

= [—2((:2 —hc)]: —4(c* —ab)(b* = ac)

=(=2)(a> =be) =4(c” —ab)(h* - ac)
= 4[(112 ]2 -}-(hc)J - 2(”3 )(hc):‘—-d(h:c! —ac' —ab' + a:l\c)
=4+t =2 b))~ —act —ab +a'b)

, s ) ,
=da' + 4T -8a’be - /4.'7{( +dac’ +4ab’ —4a’he



=4a* +4dac’ +4ab* —12a%be
=4da(a’ +b* + ' =3abc)

If roots of given equation are equal, then
Disc. =0
da(a’ +b* +¢* =3abe) =0

da=0 or a'+b +c*=3abc=0

As 420, or
So a=0

Q.8  Show that the roots of the following
equations are rational

a'+b'+ct = 3abc|

Solution:
() a(b-c)x’ +b(c-a)x+c(a-b)=0
AX* +Bx+C=0
A=alb—c), B=b(c—a), C=c(a-0b)
Disc.= B> —4AC

2

=[b(c—a)|] —4[a(b—c)c(a—b)]

=b*(c—a)’ —4[ac(b—c)(a—b)]

=b*(c* +d* —2ac) —4ac(ab—b* —ca+bc)

= b’ +a*b —2ab*c—4da’be +dabic+4cta® —dabct

=a?b + b2t +4c*a’ +2ab e —dabct —4a’be

= (ab)’ +(bc)® +(=2ca)’ +2(ab)(bc)
+2(bc)(=2ca) +2(—2ca)(ab)

By using formula

(A+B+C)Y =A*+B*+C*+2AB+2BC+2CA

So,  =[(ab)+(hc)+(~2ca)]’
= (ab+bc—2ca)*>0

As Disc. is perfect square so the roots of
equations are rational.
(i) (a+2b) x* +2(a+b+c) x+(a+2¢)=0
Solution:

A =a+2b , B=2(atb+c) , C=(a+2c)
Disc. =B* ~4AC
= [2(atb+c)]’ — 4 (a+2b) (a+2c)

= 4[az+b3+c2+2ub+2bc+2(:a]—4(a2+2ac+2ab+4bc)
= A6 +4b* +4c% + 8ab 8+ Bt — A — et — g ~16bc
=4b” + 4¢” + 8be—16bc

= 4b* + 4¢* —8bc

= (2b)® + (2¢)* =2 (2b) (2¢)

=(2b-2¢)*>0

As Disc. is perfect square therefore roots, are

rational (real and unequal)
Q.9. For all values of K, Prove that the

Roots, of the Equation.
x* —2(1{ +%)x+3 =0, k #0 are real

Solution. a=1 , b-2 [k+%} ,c=3

Disc. =b’—4ac

= {— Z[k +%H —4(1)(3)

=4 k+1] ~12
k
=4 (k+l] —3}
k
4 k2+i+2(k)[1 -3
k* k

1Y 1
=4 (k) +| = | =2()| =
L( ) Jr(k) Z(L)(L_]H}
- v
=4 (k——] +l}>0
| k

As Disc. is positive so roots of the given
equation arc real,




Q.10. Show that the roots of the equation
(b - c).\'1+(c —a)x+(a-b)=0 are real.
Solution: (b - ¢)x*+(¢c — a)x+(a - b) = 0
AX"+Bx+C=0
A=(b-¢),B =(c-a),C=(a-b)
Disc= B>~ 4AC
=(c—a)<4b-c)a-b)
= (c*+a’-2ca) —4 (ab-b>—ca+be)
= c*+a’~2ca—dab+4b +dca—abe
= c*+a’+4b’+2ca—dbc—4ab
=a’+4b’ + ¢* — dab — 4bc + 2ca
= () +(=2b)™(c)*+2(a)(=2b)+2(~2b)(c)+2(c)(a)
=(a-2b+c)
Perfect square shows that the roots of the
given equation are real.




