Mark the correct alternative in each of the following :
Question 1.

If the equation x* + 4x + k = 0 has real and distinct roots, then
(a) k<4

(b)k>4

(c)k>4

(k<4

Solution:

(a) In the equation x> +4x + k=0

a=1,b=4,c=k
D=b*-4ac=(4)y-4x1xk=16-4k

Roots are real and distinct

D>0

=>16—-4k>0

=>16 >4k

=4>k

=>k<4

Question 2.

If the equation x* — ax + 1 = 0 has two distinct roots, then
(a) |a] =2

(b) |a| <2

(c) [a] >2

(d) None of these

Solution:

(¢) In the equation x> —ax+ 1 =0
a=1,b=-a,c=1
D=b*-4ac=(-a))—-4x1x1=a>-4
Roots are distinct

D>0

=>a’-4>0

=>a>>4

— 22> (2)

=>la| >2

Question 3.

If the equation 9x> + 6kx + 4 = 0, has equal roots, then the roots are both equal to
(a)+23

(b) =32

(©0

(d)£3

Solution:

(@)



In the equation

O+ 6kx+4=0
a=9, b="6k, c =4 then
D= b? - dac
=(6kY-4x9x4
=36k* - 144
- Roots are equal
D=0

= 36/ — 144 = 0 = 368 = 144

144
= B=—— =4=(2)

36
k=12
5 b 22x6 2
oots are = > 29 t3
Question 4.
If ax? + bx + ¢ = 0 has equal roots, then ¢ =
~b b
(») 3, (b) 5,
_b: X . bl
il N —
© 4a @ 4a
Solution:
(d) In the equation ax” + bx +c =0
D =b%—4ac

Roots are equal
D=0=>b>-4ac=0
=>4ac = b?

=>c =Db24a

Question 5.

If the equation ax> + 2x + a = 0 has two distinct roots, if
(a)a==1

(b)a=0

(c)a=0,1

(da=-1,0

Solution:

(a) In the equation ax> + 2x +a =0
D=b’—4ac=(2)*-4xaxa=4—4a’
Roots are real and equal

D=0

=>4 -4a’>=0

=>4 =43’

=>1=a’



=>a’=1
=>a% = (£1)°
=>a=z=]

Question 6.

The positive value of k for which the equation x* + kx + 64 = 0 and x? — 8x + k = 0 will both
have real roots, is

(a)4

(b) 8

(c) 12

(d) 16

Solution:

(d) In the equation x> + kx + 64 =0

a=1,b=k c=64
D=b-dac=kF-4x1x64
=k -256

~» The roots are real

~D>0=k-25620
= k> 256 = K > (+16)?
= k>16 . ()

Only positive value is taken
Now in second equation
xX*-8x+k=0
D=(-8-4x1xk=064-4k
" Roots are real
" D20=264-4k=0= 64 =4k
16>k (21}
From (i) and
162k>16=k=16

Question 7.
The value of J5+1j5+,|i'5+ s
(a) 4 (b) 3
(c) -2 (d) 3.5
Solution:

(b)



Letx= J6+J5+J'6_+...

x=J6+x =>x*=6+x
2-x—6=0 '
xX-3x+2x-6=0
x(x-3)+2(x-3)=0
x=3)(x+2)=0
Eitherx—3=0,thenx =13
orx+2=0, thenx =-2
Now if x = 3, then

3= Jﬁ+\l'é+J6_+... '
=J6+3 =0 =3

If x = -2, then

LU el

X=46+x

='-"-2=-J6_-—2=-2=J_=2

Which is not possible
x = 3 is correct

Question 8.

If 2 is a root of the equation x> + bx + 12 = 0 and'the equation x* + bx + q = 0 has equal roots,
then q =

(a) 8

(b)—38

(c) 16

(d)-16

Solution:



(©
Z+bx+12=0
~ 2 1s its root, then it will satisfy 1t
W22+ %x2%x12=4+26+12=0

-16

= 2b+lﬁ=ﬂ=&b=T=—8
Now equation
x* + bx + g = 0, has equal roots, then
D=0=F-4g9=0

= (-8)!—4dg =0 = 64 = dq

= g=16

Question 9.

If the equation (a® + b%) x*> — 2 (ac + bd) x + ¢ + d? = 0 has equal roots, then

(a)ab=cd

(b)yad =bc

(c) ad = Vbc

(d) ab = Ved

Solution:

(b)
In the equation
(@+b)x*-2(ac+bd)yx+ (2 +d) =0
D=B*-4AC
= [-2(ac + bd))? - 4 (a* + B) (C + &P)
= 4 [@*c® + ’d* + 2abed] - 4 [a’c* + @#F +
b + b*d?) :
= 4a’c? + 4P + Babed - 4aé — dald® —
4bic? - 4b*d?
= 8abed ~ 4a’d® - 4b*c?
= 4 [a*d® + b*c? - 2abced)
= —4 (ad - bc)

‘- Roots are equal
L D=0=-4(ad-bc)=0
= ad-bc=0=ad=bc

Question 10.

If the roots of the equation (a® + b%) x> — 2b (a + ¢) x + (b* + ¢?) = 0 are equal, then ;
(a)2b=a+c

(b)b? =ac

(c) b=2acatc

(d)b=ac



Solution:

(b)
In the equation
(@+b)x*-2b(a+c)x+ (PP +c)=0
D=B'-4AC
= [-2b{a + )]} — 4 (a* + b*) (B* + ¢?)
=4b* (a® + ¢* + 2ac) — 4 [a*b* + a’c® + b +
b*c?] :
=d4qg* b* + 4b*c* + Bab’c - 4a°h* — 4a’c* - 4b*
—4b*c?
= 8ab’c — 4a’c* - 4b*
= -4 [a’c* + b* - 2ab*c] = -4 [ac — b*]?

. Roots are equal

. =4 (ac - by =0
= ac-bP=0=ac=b
= b*=gc

Question 11.
If the equation x> — bx + 1 = 0 does not possess real roots, then

(a)-3<b<3
(b)-2<b<2
(c)b>2
(d)b<-2
Solution:
(b)
In the equation
xX=-bx+1=0
D=F-dac=(-byY-4x%x1x]
=h -4
** The roots are not real
L D<0=b-4<0
= b <4 = b < (+2)
S b<2andb>2o0r-2<)
s =2<hb<2

Question 12.

Ifx = 1 is a common root of the equations ax> + ax + 3 =0 and x>+ x +b =0, then ab =
(a)3

(b)3.5

(c)6

(d)-3

Solution:

(a) In the equation



ax’+ax+3=0and x> +x+b=0
Substituting the value of x = 1, then in ax> + ax + 3 =0

a(1+a()+3=0=2a+a+3=0

-3
=‘.-2a+3=ﬂ=‘:r2£1=—3:>a=-2—

andinx*+x+b=0
(1P+1+b=0=21+1+b=0=b=-2

o '
' ab="i"><{—2)=3

Question 13.
If p and q are the roots of the equation x> — px + q + 0, then

@p=1,q=-2
b)p=0,q=1
©p=-2,4=0
(dp=-2,q=1
Solution:

(a)

. p and ¢ are the roots of the equation
X-px+qg=0,
" Sum of roots = —(-p) =p
and product of roots = ¢ :
(a) If p =1, g =<2, then equation will be
=) x+p=0=x'- (1 - 2)x+ 1 %x(=2)
=0
= x+x-2=0
(b) If p =0, g = 1, then equation will be
-0+ x+0x1=0
= x-x+0=0 '
(c) If p=-2, g =0, then equation will be
X-(2+0)x+(=2x0)
= X+ +0=0
(d) p=-2, g =1, then equation will be
X-(2+Dx+(=2x1)=0
= xt+x~-2=0
We see that only (a) is correct
Whenp=1,qg=-2

Question 14.
If a and b can take values 1, 2, 3, 4. Then the number of the equations of the form ax” + bx +



1 = 0 having real roots is
(a) 10

(b)7

(c)6

(d) 12

Solution:

(b)

ax>+bx+1=0
D=b’-4a=b>-4a
Roots are real

D>0
=>b>—4a>0
=>b’>4a

Here value of bcanbe 2, 3 or 4
Ifb=2,thenacanbel,
Ifb=3,thenacanbe 1,2
Ifb=4,thenacanbel, 2,3, 4
No. of equation can be 7

Question 15.

The number of quadratic equations having real roots and which do not change by squaring
their roots is

(a)4

(b) 3

(c)2

(d)1

Solution:

(¢) There can be two such quad, equations whose roots can be 1 and 0
The square of 1 and 0 remains same

No. of quad equation are 2

Question 16.
If (a® + b%) x? + 2(ab + bd) x + ¢ + d*> =0 has no real roots, then

(a) ad =bc
(b)ab=-cd
(c)ac=bd
(d) ad # bc

Solution:



(d
@+ x*+2(ab+bdyx+32+d=0
Here A=a*+ b, B=2(ab+bd),C=c*+

&
D =B~ 4AC =2 (ac + bd)]* — 4 (a* + b?)
(+d*) -

= 4 [@*c* + b*d* + 2abcd] - 4 [a*c? + a*d*+
bc* + b*d*]

=4a’c? + 4b*d* + Babed - 4a’c? - 4a’d

~ 4b’c? - 4b*d*

=—4a’d® — 4b*c* + Babed
= -4 (a*d* + b*c* — 2abcd)
= —4 (ad— bc)?
.~ Roots are not real
= D<)
s —d(ad—-beY <0 = (ad - bc)* <0
= ad—bc <0 orad#bc

Question 17.
If the sum of the roots of the equation x> — x = A (2x — 1) is zero, then A =

(a) -2
(b)2
(c)—12
(d)12
Solution:
(©
X=x=A(2x=1)
= x-x=2Ax-A
= X —x-2x+A=0
= x*—(1 +Zl}x+l=ﬂ

-b 1+ 2A
Sum of roots = — =

a 1
1+ 20
" =0=2A=
s
o

Question 18.

If x = 1 is a common root of ax*> + ax + 2 =0 and x> + x + b = 0 then, ab =
(a) 1

(b)2



(c)4

(d)3

Solution:

(b)
ax*+ax+2=0 (D)
X+x+b=0 ..(ii)
x = 1 is common root of equations (i) and
(1)

Thenin(Da(ly)+ax1+2=0
=ag+ta+2=0=2a+2=0

=2
= a=-2=a= > =1
soa=-=1
Then in (i)

1Y+1+b=0=21+1+b=0
= 2+b=0=2b=-2
Lab=(-1)x(-2)=2

Question 19.

The value of ¢ for which the equation ax? + 2bx + ¢ = 0 has equal'roots is
b b?

(a) may ' (b)

da

2 p

a d
(c) ry (d) b

Solution:
(a)
ax*+2bx+c=0
D=b*-4ac
=(2bY -4 xax¢
=4b* - d4ac
** Roots are equal
s D=0
= 4b* - 4dac=0
= 4dac = 4b
FTEI Y

= = — = —
4a a

Question 20.
If x>+ k (4x + k — 1) + 2 = 0 has equal roots, then k =



L 2
(a) "'3,1 (b) 3,—1-
31 3 1\
(c) 2°3 (d) 2773
Solution:
(b)
X+k(dx+k-1)+2=0
= 2+ +BP-k+2=0
= Herea=1,b=4kc=F-k+2
. D=0 —4dac
=4k -4x1(B-k+2)
= 16k* — 4k* + 4k — 8
=12 + 4k -8
" Roots are equal
s D=0
s 12+ 4k-8=0
=3 +k-2=0 (Dividing by 4)
Herea=3,b=1,c=-2

2
i ~ b /[b? - 4ac) _ -1zl 24

2a 2x3

—1+-49 _ -125

6 6

Question 21.
If the sum and product of the roots of the equation kx? + 6x + 4k = 0 are equal, then k =



3 3
(a) =3 (b) 3

2 B 2
(c) E _ (d) 3
Solution:
(b)
kot + 6x +dk=0
Herea=k b=6,c =4k
D=b -4ac=(6V—-4xkx4k
= 36 - 16k
"~ Roots are equal
~D=0=236-16=0

= 16k =30
ao 36 _(8)
16 \4
6.3
T4 2

Question 22.

If sin o and cos o are the roots of the equations ax> + bx+ ¢ = 0, then b* =
(a) a® — 2ac

(b) a> + 2ac

(b) a> —ac

(d) a> + ac

Solution:

(b)



sin o and cos o are the roots of the equations
at+bhx+ec=0

=D
. Sum of roots = *H— and

: c
product of roots = =

-b ) c
S, sino+cos o= *;‘ and sin o cos O = E

2
(sin o + cos o) = [—")

a
: . b’
= sinf . +cos? ¢+ 2sinoLcos o= "7
i
bl
=l
a a
2
e b
= 1+—=—73 =b=a"+2ac
a a
o =a*+ dac

Question 23.

If 2 is a root of the equation x* + ax + 12 = 0.and the quadratic equation x> + ax + q = 0 has
equal roots, then q =

(a) 12

(b) 8

(c) 20

(d) 16

Solution:



(d)
2 is a root of equation x* + ax + 12 =0
s (2P +ax2+12=0=24+2a+12=0
= 2a=—12+4)= 2u=-16

-16

=>a=T=—8

and in quadratic equation roots are equal x*
+ax+q=0

s bBP—dac=0

= a*-4g=0=(-8)-49=0

= 64—-4g=0=4g=064

..
=g "
L g=16

Question 24.

If the sum of the roots of the equation x> — (k + 6) x +2 (2k < 1) = 0 is.€qual to half of their
product, then k =

(a) 6

(b) 7

()1

(d)5

Solution:

(b) In the quadratic equation
x*—(k+6)x+22k-1)=0
Herea=1,b=—(k+6),c=2(2k~1)

b _ [Ck+6)

- Sumofroots = — § —k+6
a 1
¢ 2(2k-1)
and product of roots = = s
=4k-2
But sum of roots = 3 product of roots
o 4k -2
" T = _2 :
= k+6=2k-1

= 2%k-k=6+1=2k=7
k=17



Question 25.

If a and b are roots of the equation x> + ax + b =0, thena+b =
(a) 1

(b) 2

(c)-2

(d)-1

Solution:

(d) a and b are the roots of the equation x> +ax +b =10
Sum of roots = — a and product of roots =b
Nowa+b=-a

andab=b=>a=1....(1)

2a+b=0
=2x1+b=0
=b=-2

Nowa+b=1-2=-1

Question 26.
A quadratic equation whose one root is 2 and the sum of whose roots is zero, is
(@) x>+4=0

b)x>—4=0
(c)4x>—1=0
(d)x*-2=0
Solution:

(b) Sum of roots of a quad, equation =0
One root =2

Second root=0—-2=-2

and product of roots =2 x (-2) =—4
Equation will be

x2 + (sum of roots) x + product of roots = 0
x2+0x+(-4)=0

=>x’-4=0

Question 27.

If one root of the equation ax” + bx +¢ = 0 is three times the other, then b® : ac =
(a)3:1

(b)3:16

(c)16:3

(d)16:1

Solution:



(©
Quad. equation is ax* + bx + ¢ =0
Let first root = o, then
Second root = 3«

- -b

. Sumofroot=a+ 3= — =40= —
a a

=h .

= 0= E ()

¢
and produt of roots = o ¥ 3o = =

= 307 = = == —
a 3a :
LBy c ' |
=5 [:‘“;"] =3 . [From (i)]
b!
- 16a* - E
B g
=» 6 i (Dividing by a)
e | .
— = —— S g0 [ O
ac 3

Question 28.

If one root of the equation 2x? +kx + 4 = 0 is 2, then the other root is
(a) 6

(b) -6

(c)-1

(d1

Solution:

(d) The given quadratic equation 2x*> + kx +4 =0
One root is 2

Product of roots =ca =42 =2

Second root =22 =1

Question 29.

If one root of the equation x> + ax + 3 = 0 is 1, then its other root is
(a)3

(b)-3

(c)2



(d)-2

Solution:

(a) The quad, equationis x> +ax+3 =0
One root =1

and product of roots =ca=31=3
Second root =31 =3

Question 30.
If one root of the equation 4x% — 2x + (A — 4) = 0 be the reciprocal of the other, then A =
(a) 8
(b) -8
(c)4
(d)-4
Solution:
(a)
The quad. equation is 4x* — 2x+ (AL —4) =0
Let first root=a

|
Then second root = =
i c  A-4
Product of roots = — — ——
a 4
” l* A—-4
=4 a 4
A-4
= — =151 —4=4
4
= AL=4+4=8§
Question 31.

Ify = 1 is a common root of the equations ay?> + ay + 3 =0 and y> + y + b = 0, then ab equals
(a)3

(b)—12

(c)6

(d) -3 [CBSE 2012]

Solution:



(a)
yp=1
axt+ay+3=0
Lax(1)P+al+3=0
atag+i=0=2a=-3

=3
=:='ﬂ-_2_
and ¥ +y+5=0
(1P+(1)+b=0=1+1+b=0
= 2+b=0
;ob=-2

b—_—3>< 2)=3
a_z (_}_ )

Question 32.

The values of k for which the quadratic equation 16x> + 4kx +9 = 0 has real and equal roots
are

(a)6,—16

(b) 36, -36

(c) 6, -6

(d) 34, —34 [CBSE 2014]

Solution:

(c) 16x*> +4kx +9 =0

Herea=16,b=4k,c=9

Now D =b*—4ac= (4k)* 4 x 16 x 9 = 16k> — 576
Roots are real and equal

D=0orb’-4ac=0

=>16k* - 576 =0

=>k*>-36=0

=>k?=136=(+6)*

k=+6

k=6,-6



