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Topicwise Questions

Quadratic Equation & Nature of Roots

1.

10.

11.

Ifat+b+c=0,anda, b, c € R, then the roots of the
equation 4ax’+3bx+2c=0are

(a) Equal (b) Imaginary

(¢) Real (d) Both (a) and (b)

The roots of the given equation 2(a? + b?)x? + 2(a + b)
x+1=0are

[Where a # b]
(a) Rational (b) Irrational
(¢) Real (d) Imaginary

. If a, b, c € Q, then roots of the equation

(b+c—2a)x*+(cta—-2b)x+(a+b—2c)=0 are
(a) Rational (b) Non-real
(¢) Irrational (d) Equal

. The value of k for which the quadratic equation,

kx?+ 1 =kx + 3x — 11x* hasreal and equal roots are
(@) -11,-3 (b) 5,7
(¢) 5,7 (d) -7,25

. x2+x+1+2k(x*—x—1)=0 is a perfect square for how

many values of k

(@) 2 () 0

(@1 @ 3

If x2—3x+2 bea factor of x*—px*+ q, then (pq) =

(@ (.4 () 4,5

(© 4.3) @ (5,4

. Theroots of the equation (b—c) x>+ (c—a)x +(a—b)=0are

c—a a-b

@ b—c’1 ®) b—c’1
b-c c—

© a—b’1 @ a—b’1

. Ifa, b, c are integers and b? = 4(ac + 5d?), d € N, then

roots of the equation ax*> +bx + ¢ =0 are
(a) Irrational (b) Rational & different
(¢) Complex conjugate  (d) Rational & equal

. Let a, band ¢ be real numbers such that4a+2b+c¢=0

and ab > 0. Then the equation ax®+ bx +c¢= 0 has

(a) real roots (b) imaginary roots

(c) exactly one root (d) none of these

Consider the equation x>+ 2x —n =0, wheren € Nandn
€[5, 100]. Total number of different values of 'n' so that
the given equation has integral roots, is

(@) 4 (b) 6

(c) 8 @ 3

The entire graph of the expression y=x*+kx—x+9 is
strictly above the x-axis if and only if

(a) k<7 (h) 5<k<7

() k>-5 (d) None

12.

13.

14.

15.

Ifa,b € R, a# 0 and the quadratic equation ax?—bx + 1
=0 has imaginary roots then a+b+ 1 is:

(a) positive (b) negative

(¢) zero (d) depends on the sign of b
Ifa and b are the non-zero distinct roots of x>+ ax + b=
0, then the least value of x>+ ax + b is

3 9
(@) 5 (b) 1

9
© - @ 1

If both roots of the quadratic equation (2 —x) (x+ 1) =p
are distinct & positive, then p must lie in the interval
(@) (2,0) () 2,9/4)

(©) (-0,-2) (d) (o0, 0)

If (1 —p) is root of quadratic equation x>+ px + (1 —p) =
0, then its roots are
(a) 0,1

(c) 0,-1

®) 1,1
d) —1,2

Sum and Product of Roots

16.

17.

18.

19.

20.

If one root of 5x2+ 13x +k =0 is reciprocal of the other,
then k=

(@ 0 ) 5

(c) 1/6 d) 6

If . and B are the roots of the equation 4x*+ 3x+ 7 =0,

11
then a« B
3 3

@ > ® 3

© -3 @ 3

975 5

Ifthe sum of the roots of the equation ax*>+bx +¢ =0 be
equal to the sum of their squares, then

(@) a(a+b)=2bc (b) c(a+c)=2ab

(¢) b(a+b)=2ac (d) b(a+b)=ac

If o, B be the roots of the equation x? —2x + 3 = 0, then the

1 1

equation whose roots are e and e is
(@) X*+2x+1=0 () 9x*+2x+1=0
(¢) 9x*—2x+1=0 (d) 9x*+2x—-1=0

Ifthe product of roots of the equation, mx*+ 6x + (2m—1)=
0is—1, then the value of m will be

(@) 1 ®) -1

1 1
© 3 @ ~3



21.

22,

23.

24.

25.

26.

If oo and B are the roots of the equation x>—4x + 1 =0 the
value of o + Bis

(@) 76 b) 2
(©) -52 d) 76

If a, B, v are theroots of the equation x* + x + 1 =0, then
the value of o B3y

(@0 () -3

(© 3 @ -1

If a, b are the roots of quadratic equation x>+ px+q=0 and
g, d are the roots of x> + px —r = 0, then
(a—g).(a—d) isequal to:

(@ q+r () q-r

(© —(q+r) @ —(p+q+r)

Two real numbers a & b are such thata+b=3 & |a-b]|
=4, then a & b are the roots of the quadratic equation:
(@) 4x*—12x-7=0 () 4x*—12x+7=0

(¢) 4x>—12x+25=0 (d) None of these

Let conditions C, and C, be defined as follows: C, : b -
4ac>0,C,: a,—b, care of samesign. The roots of ax +
bx + ¢ =0 arereal and positive, if

(@) both C, and C, are satisfied

(b) only C, is satisfied

(c) only C, is satisfied

(d) None of these

If o, B are roots of the equation ax>+ bx + ¢ = 0, then the
value of o + B is

3abc + b’ 5 a’+b’
@ a ®) 3abc

3abc - b’ —(3abc+b’)
@ o @ =

Common Roots

27.

28.

29.

If both the roots of k(6x*+ 3)+ rx+2x*—1=0 and 6k
(2x*+ 1) + px +4x2—2 =0 are common, then 2r —p is equal

to
(@ -1 ®) 0
(01 (d) 2

Ifthe equation x*+px+q=0and x*+qx+p=0, havea
common root,(Where p#q) thenp+q+ 1=

(@ 0 () 1

(0) 2 @ -1

Ifa, b, p, q are non-zero real numbers, then the equations
2a’x?*-2 abx +b?>=0and p*x>+ 2 pq x + g*= 0 have:

(a) no common root

(b) one common root if2 a?+ b*= p*+ ¢*

(¢) two common roots if3 pq=2 ab

(d) two common roots if3 gb=2 ap

Theory of Equation and ldentity, Inequalities

30. If xisreal and satisfiesx+2 > /x + 4, then
(a) x<-=2 (h) x>0
(c) =3<x<0 (d) -3<x<4

31. The set ofall real numbers x for which x*—[x + 2| +x>0
is

(@) (~o0,-2) (2, ) (B) (o0, =/2)A/2,)

(¢) (o0,—1)(1, ) d) (2,)
32. Number of values of 'p' for which the equation (p>*—3p +
2)x> — (p*=5p+4)x +p — p> = 0 possess more than two

roots, is:
(@ 0 ) 1
(c) 2 (d) None

33. The number of the integer solutions of
X+ 9<(x +3)Y <8x +25s

(@)1 b) 2
(© 3 (d) None of these

34. The complete set of values of 'x' which satisfy the
. . x+2 .
inequations : 5x+2 <3x+8 and o1 <4is
(@) (=0, 1) ) 2,3)
(© (-»,3) ) (—,1)U(2,3)

35. The complete solution set of the inequality
x*-3x’ +2x°
x> —x-30
(@) (—o0,-5)U(1,2)U(6,0)U {0}
(b) (—o0,—-5) U1, 2]U(6,0)U {0}
(¢) (—oo,=5]1U[L,2]U[6,0)U {0}
(d) none of these

36. Ifthe inequality (m - 2)x*+ 8x +m +4 >0 is satisfied for all
x € R, then the least integral 'm' is:

>0is:

(@) 4 (b) 5
(c) 6 (d) none

37. The complete set of real 'x ' satisfying |[x — 1|— 1| < 1 is:
(a) [0,2] (b) [-1,3]
(© [-1,1] (@ [1,3]

3x—-1 . . .
38. Iflog,, X—2 is less than unity, then 'x' must lie in the
X+

interval:
(@) (~o0,-2)U(5/8,0)  (b) (-2,5/8)
(¢) (—0,-2)U(1/3,5/8) (d) (-2,1/3)
39. Solution set of the inequality 2 —log, (x* + 3x) > 0 is:
(@) [4.1] () [-4,-3)V(0,1]
(©) (~0,-3) (1, 0) (d) (0,—4) U[l, 0)
40. The set of all the solutions of the inequality
log,_ (x—2)=0is
(@) (=0,0) (b) (2,)
(© (o, 1) @ ¢



41.

42,

Iflog,,(x—1) <log, ,,(x—1), then x lies in the interval

(@) (2,0) (b) (1,2)
(o) (-2,-1) (d) None of these
Iflog, , log, (x*—4)>log, .1, then ‘X’ lies in the interval

@ (-3,- 5)U(+5.3)
(b) (-3,-5)U(/5,3+5)

(© (\/5,345)
() ¢

43. The set of all solutions of the inequality (1/ 2)"2 o</
4 contains the set
(@) (=0,0) (b) (=0, 1)
(© (1,) (d) (3,0)
6x° —5x -3 .
44, If ————— <4, then least and the highest values of
X" —2x+6
4x” are
(a) 0&81 (h) 9&81
(c) 36&81 (d) None of these

45.

46.

47.

48.

49.

Iftwo roots of the equation x* — px* + qx —r =0 are equal
in magnitude but opposite in sign, then:

(@) pr=q () ar=p

(¢) pq=r (d) None

If o, B &y are theroots of the equation x* — x — 1 =0 then,
Lro TP T s the value cqual to

—a T1-p 1oy as the value equal to:

(a) zero b) -1

(0 =7 @ 1

For what value of a and b the equation x*— 4x> + ax?+ bx
+ 1 =0 has four real positive roots?

(a) (-6,—4) () (-6,5)

(©) (-6,4) (@) (6,-4)

If o, B are roots of the equation ax” + bx + ¢ = 0 then the
equation whose roots are 2a.+ 3 and 3o + 2P is

(@) abx*—(a+b)cx+(a+b)*=0

(b) acx>—(a+c)bx+(a+c)’=0

(¢) acx*(a+c)bx—(a+c)’=0

(d) None of these

. 2x -1
If S is the set of all real x such that —————— is
2x7 +3x° +X

positive, then S contains
(a) (—o0,-3/2)
(o) (-1/4,1/2)

(b) (-3/2,1/4)
) (-172,3)

Max and Min Value, Factorization

50.

If x is real, then the maximum and minimum values of the

on oA b
expression X2 T 3x 44 W11l be
1
(@ 2,1 () 5,5
1
© 75 @ 2.7

51.

52.

53.

54.

55.

56.

The smallest value of x*— 3x + 3 in the interval (-3, 3/2) is

(a) 3/4 b) 5

(c) —15 (d) =20
Ify=-2x*-6x+9, (for x € R) then

(a) maximum value of yis—11 and it occurs atx =2
(b) minimum value of yis—11 and it occurs at x =2
(¢) maximum value of yis 13.5 and it occursat x =—1.5
(d) minimum value of yis 13.5 and it occurs at x =—1.5

. x?—x+1
If 'x'isreal and k=————, then:
X +1
1
(@) 3 <k<3 (b) k=5
(¢) k<0 (d) None of these

2x
Consider y = Tox’ where x is real, then the range of
X

expression y2 +y-2is

(a) [-1,1] () 10,1]

(c) [-9/4,0] (d) [-9/4,1]

The values of x and y besides y can satisfy the equation
(X, y € real numbers) x> —xy+y’ —4x —4y+ 16 =0

(a) 2,2 (b) 4,4

(o) 3,3 (d) None of these
X’ —x+c

Ifx isreal, then —————— can take all real values if
X +Xx+2c

(a) (S [0: 6] (b) ce [_65 O]

(¢) ce(=00,—-6)U(0,0) (d) ce(-6,0)

Location of Roots

57.

58.

59.

The real values of'a’ for which the quadratic equation 2x?
—(a’+ 8a—1)x +a*—4a= 0 possesses roots of opposite
sign is given by:

(a) a>5 (b) 0<a<4

(¢c) a>0 (d) a>7

If a, b are the roots of the quadratic equation x* — 2p
(x—4)—15 =0, then the set of values of 'p' for which one
root is less than 1 & the other root is greater than 2 is:
(@) (7/3,0) (b) (—oo,7/3)

(¢) xeR (d) None of these

The values of k, for which the equation X+ 2(k—1)x+k
+ 5 = 0 possess atleast one positive root, are

(a) [4,0) (b) (o0, —1]U[4,0)

(© [-1.4] (@) (o0,—1]



—

Learning Plus

. Ifa>0,b >0, ¢> 0 then both the roots of the equation
ax’ +bx+c=0

(a) Arereal and negative

(b) Have negative real parts

(¢) Arerational numbers

(d) Both (a) and (c)

. The value of k for which theequation (k-2)x*+8x +k
+ 4 =0 has both real, distinct and negativeis -

(@ 0 b) 2
(3 d -4
. If o, P are the roots of the equation ax?+ bx + ¢ = 0 then
the equation whose roots are o + l and B+ l , 1s
o

(@) acx®>+(a+c)bx+(atc)y’=0

(b) abx*+(a+c)bx+(atc)*=0

(¢) acx>+(a+b)cx+(a+c)*=0

(d) acx*+(a+c)bx+(a+c)

. Ifa, B aretheroots of the equation ax* + bx + ¢ =0, then

o . B _
af+b aa+b

2 2
(@) N (b) b

2 2
(0 . d) a

. Ifthe roots of the equation 12x*—mx + 5= 0 are in the
ratio2 : 3, thenm=

(@) 510 (b 310
© 2410 d) 1075

. x*-11x+a and x?-14x+2awill have a common
factor, if g =

(a) 24 (b) 0,24

(c) 3,24 @ 0,3

. Ifa, B, yare the roots of the equation x*+4x + 1 =0, then
(@tP)y' +B+y '+t

(@) 2 ) 3
(c) 4 d 5
. Ifthe roots of x>+ x +a=0exceed a , then
(@) 2<a<3 (h) a>3
(¢) —3<a<3 (d) a<-2

. The value of p for which both the roots of the equation
4x*—20px + (25p> +15p—66) = 0 are less than 2, lies in
(a) (4/5,2) (b) (2,)

(© (-1,-4/5) @) (—o0,—1)

10

11.

12.

13.

14.

15.

16.

17.

Th ti i—l_ih
€ equation x — v—1 Y1 as -

(a) No root
(¢) Two equal root

(b) One root

(d) Infinitely many roots
The number of quardratic equations which are unchanged
by squaring their roots

(@) 2 ) 3

(c) 4 (d) None of these

For what value of the curve y = x*> + ax + 25 touches the
X-axis

(@0 () £5

(¢c) £10 (d) None of these

If b* <2ac, then equation ax*® + bx* +cx + d =0 has
(a) exactly one real roots
(b) Has three real roots

(c) at least two roots
(d) None of these

Let acand B are the roots of the equation x>+ x + 1 =0 then
(@) o2 +p=4 (b) (o p=3
© 0 +p=2 () o'+ pi=1

If seca, tana, are roots of ax* + bx + ¢ =0, then

(@) a*—b*+4ab’c=0 (b) a*+Db'—4ab’c=0

(¢) a*—b*=4ac (d) a*+b*=ac

Let a, B be the roots of ax*> + bx + ¢ =0, y, 3 be the roots of
px* + gx + r = 0 and D, and D, be their respective
discriminant. If o, B, v, & , are in A.P., then the ratio
D,: D, isequal to

1

@ @
@ 5 ®
L ¢
© @

If one root of the equation (/—m)x>+ Ix + 1 =0 is double
the other and if/ is real, then the greatest value of m is

9
@ 3 ®)

O | oo

@

O | o

(©



18.

19.

20.

21.

22,

23.

24,

25.

If p, g, r are real numbers satisfying the condition
p + g+ r=0, then the roots of the quadratic equation
3px*+ 5gx + Tr=0are

(a) Positive (b) Negative

(¢) Real and distinct (d) Imaginary

Ifa, b, c are in GP., then the equation ax>+ 2bx +c=0and

d
dx*+ 2ex + f= 0 have common root if ;’%’% arein
(@) AP. (b) GP.
(c) HP. (d) ab=cd

Ifa<b<c<dand K> 0, then the quadratic equation
(x—a)(x—c)+k(x—b) (x—d)=0has

(a) All roots real and distinct

(b) All roots real but not necessarily distinct

(¢) Allroot real and negative
(d) May be imaginary

The number of integers satisfying the inequality

X 1,_

x+6SZIS'
(@) 7 () 8
(©9 ) 3

Sum of values of x and y satisfying the equation

34 =77;32 -2 ="Tis:
(a) 2 b) 3
(c) 4 d 5

1 |
Ifthe value of m* + F =119, then thevalue of | — W =
(a) 11 (b) 18
(c) 24 (d) 36

The number of integral roots of the equation x* — 24x7 —
18x°+39x*+ 1155=0is:

(@ 0 ) 2
(c) 4 @) 6
1 1 1
If the roots of the equation x+p + +q = . are equal

in magnitude but opposite in sign, then the product of
the roots is:
(@ 2(p*+ ¢ ) «p*+q)
(P’ +4°)
© ————

2 (d) -pq

26.

27.

28.

29.

If a.# B but 0*= 50— 3 and = 5B — 3, then the equation

o B
with roots ;> is:

B a
(@) 3x*—25x+3=0
(b) x*+5x-3=0
(¢) x*-5x+3=0
(d) 3x*—19x+3=0

Minimum possible number of positive root of the
quadratic equation x*— (1 +A)x + A—2=0, A €R:

(a) 2 ®) 0
(o1 (d) Cannot be determined
Ifa, B, v, 0 eRsatisty

(oc+1)2+([3+1)2+(y+1)2+(8+1)2 B
o+PB+y+9d -

4

Ifbiquadratic equation ax* + a x* + ax* + a,x + a,= 0 has

theroots (owl1}{{%1IJ,(Y+11J,(6+l—1).
B Y s a

Then the value of a /a, is:

(a) 4 ) 4
(c) 6 (d) None the these
If graph ofthe quadratic y = ax?+ bx + ¢ is given below:

Ny

(@) a>0,b6>0,c>0
(b) a<0,6>0,c<0
(¢c) a<0,6<0,c>0
(d) a<0,b<0,c<0



Advanced Level Multiconcept Questions

MCQ/COMPREHENSION/MATCHING/
NUMERICAL

1.

The graph of the quadratic polynomial y =ax?+bx + cis
as shown in the figure. Then:
y

(a) b*—4ac>0 (b) b<0

(¢) a>0 (d) c¢<0

For which of the following graphs of the quadratic
expression y = ax*+ bx + ¢, the product a b ¢ is negative?

y y
(@) 7%(’\— (b) 7%?
y
y

The adjoining figure shows the graph of y = ax*+ bx + c.

Then
’ /\
ol [x | X
(a) a<0
(b) b*<4ac
(¢c) c>0

(d) a and b are of opposite sign

For the equation [x|*+ [x| — 6 = 0, the correct statement (s)
is (are):

(a) sum of roots is 0 (b) product of roots is — 4
(¢) there are 4 roots (d) there are only 2 roots
Ifa, bare theroots ofax>+bx +¢=0,and a+h, b+h arethe
roots of px? + qx +r=0, (whereh ' 0), then

@ >=2=¢ (b)h—l[h—ﬂ]
DpTq 1 2la p
1 (b q] b>—4ac  q —4pr
h= = | —+= -
© 2[a o) @ =

10.

11.

Ifa, b are non-zero real numbers and o, B the roots of x?
+ax +b=0, then
(@) o2, B?are theroots of x>— (2b—a?*)x +a*=0

11
b) —» 7 aretheroots of bx>+ax+1=0

a B

B

o
(©) E, o are the roots of bx?+ (2b—a*) x +b=0
(d) (a—1), (B — 1) are the roots of the equation x> + x
(a+2)+1+a+b=0
x2+x + 1is a factor ofax®+bx*+cx +d=0, then the real
root of above equation is

(a,b,c,d eR)
(@) —d/a (b) d/a
(¢) (b—a)/a (d) (a—b)/a
1
If 5 <log,,x<2, then
1

(a) maximum value of x is ﬁ
b) x liesb ! d —
(b) x lies between 100 0 Jio
(¢) minimum value of x is ﬁ

(d) minimum value ofx is 100

Ifthe quadratic equations x* + abx +c=0 and x*+acx +b
= 0 have a common root, then the equation containing
their other roots is/are:

(@) x*+a(b+c)x—a’bc=0

(b) x*—a(b+c)x+a’bc=0

(¢) a(b+c)x*—(b+c)x+abc=0

(d a(b+c)x>*+(b+c)x—abc=0

Ifthe quadratic equations ax>+bx+c=0(a,b,c € R,a#
0) and x* + 4x + 5 = 0 have a common root,
then a, b, c must satisfy the relations:

(@) a>b>c

(b) a<b<c

(¢c) a=k;b=4k;c=5k (ke R, k=0)

(d) b*>—4acis negative.

If a, B are the real and distinct roots of x> + px + q=0 and
o, B* are the roots of x> — rx + s = 0, then the equation x?
—4gx +2q®—r =0 has always

(a) two real roots

(b) two negative roots

(c) two positive roots

(d) one positive root and one negative root



12.

13.

14.

18.

IFP+x+ 1)+ (C+2x+3)+ (X +3x+5) +.... + (2420
x+39)=4500, then x is equal to

(@) 10 (b) —10

(c) 205 (d) 205

If roots of equation, x> + bx*> + cx — 1 = 0 forms an
increasing GP., then

(@) b+c=0

() be(-xo,-3)

(c¢) one of the roots = 1

(d) one root is smaller than 1 & other > 1

3 5

Let f(x) = <2 + <3 + X_4,thenf(x):0has

(a) exactly one real root in (2, 3)

(b) exactly one real root in (3, 4)

(¢) atleast onereal rootin (2, 3)

(d) None of these

Paragraph for quzestion no. 15 & 16: A quadratic
polynomial f{x) = px”+ gx + 1 has two distinct roots X, & X,
Ifits vertex (of parabola)is V and x, X, X, are in A.P.,
then answer the following

Match the column.

Column —I
(a) If o, oo + 4 are two roots of
x2—-8x+k=0,

then possible value of k is
(b) Number of real roots of equation
x*—5x|+6=0

n .
are 'n', then value of 5 s

(¢) If 3—1isarootofx*+ax+b=0
(a,beR), thenbis

(d) Ifboth roots of x> — 2 kx + k?
+k —5=0areless than 5, then
'k' may be equal to

NUMERICAL BASED QUESTIONS

19.

20.

21.

22.

23.

Find number of integer roots of equation x (x + 1)
(x+2)(x+3)=120.
Find product of all real values of x satisfying

(5+26)" 7 +(5-246)"7 =10
The least prime integral value of '2a' such that the roots
a, B of the equation 2 x> + 6 x + a = 0 satisfy the

B

o}
inequality E +— <2is
o}

If a, b are the roots of x>+ px + 1 = 0 and ¢, d are the
roots of x> + qx + 1 = 0. Then find the value of
(a-c)(b-c)(a+d)(b+d)/(q*-p?).

a, B areroots of the equation A (x> —x) +x+5=0.If}
and A, are the two values of A for which the roots o,

o B
- + — =4, then the
o

p

are connected by the relation

Mo
value of b M is
14

Comprehension — 1 (No. 15 to 17)

Consider the equation x*— Ax?+ 9 = 0. This can be solved by
substituting x2 = t such equations are called as pseudo
quadratic equations.

15.

16.

17.

24,

25.
26.

27.

28.

If the equation has four real and distinct roots, then A
lies in the interval

(@) (=o0,—6) U (6, 0) (6) (0,0)

(©) (6,0) (d) (=o0,-6)

If the equation has no real root, then A lies in the
interval

(@) (—0,0) (b) (—0,06)

(©) (6,0) (d) (0,0)

If the equation has only two real roots, then set of
values of A is

(@) (—o0, -6)
(©) {6}

() (=6,6)
@ ¢

Column —II
P2

Q3

®)12
(S)10

Let a, B be the roots ofthe equation x> +ax +b=0and y,
d be the roots of x> —ax + b—2 = 0. If affyd = 24 and

1 1 1

5
—t—t—4—==
@ B vy 8 6 , then find the value of a.

The least value of expression x>+ 2xy+2y>+4y+ 7 is:
Ifa>b>0anda’+b?+27ab= 729 then the quadratic
equation ax? +bx — 9 = 0 has roots a, B (a < B). Find
the value of 4B — ac.

Let o and B be roots of x> — 6(t* — 2t + 2)x =2 =10
with o> B.Ifa = o~ " for n > 1, then find the minimum

dyg ~4agg
value of a (wheret € R)
929

Ifroots of the equation x*— 10ax — 11b=0 are c and d and

those of x> — 10cx — 11d = 0 are a and b, then find the value

of &% b+c+d
110

. (wherea, b, ¢, d are all distinct numbers)



- (0

- (@

- (@)
. (0
. (@)

- (d)

. (b)

- (@)

Topicwise Questions

We have 4ax? + 3bx +2¢c =0 Letroots are o and 3
Let D=B?-4AC=9b>—4(4a) (2c)=9b*—32 ac
Giventhat,(a+b+tc)=0=b=—(a+¢)

Putting this value, we get

=9(a+c¢)*—32ac =9(a—c)*+4ac

Hence roots are real.

Given equation

2(a’+b)x2+2(a+b)x +1=0
LetA=2(a’+b*,B=2(atb)andC=1
B?>—-4AC=4(a>+b* + 2ab) - 4.2 (a> + b?)1
=B’-4AC=-4(a-b)*<0

Thus given equation has imaginary roots.

Here (b+c—2a)+(c+a-2b)+(a+b-2¢c)=0
Therefore the roots are rational.

The quadraticis (k+ 11)x>*—(k +3)x+1=0
Accordingly, (k +3)*—4(k+11) (1)=0=k=-7,5
Given equation (1 +2k)x*+ (1 —2k)x + (1 —2k) =0
If equation is a perfect square then root are equal
ie, (1-2ky—-4(1+2k)(1-2k)=0

ie., k =%,1—3 . Hence total number of values = 2.
x?—3x +2 befactor of x*—px>+q=0

Hence (x*-3x+2)=0= (x-2)(x—-1) =0

= x =2, 1 putting these values in given equation
so 4p—-q-16=0 . )]
andp—-q-1=0 . (i1)
Solving (i) and (ii), we get (p, q ) = (5, 4)

check by options

x =1 isroot

Let other root = a

a—b
.. Product of theroots = (1) (1) = b_c
a—b
= roots are 1,
b-c

D =b*—4ac =20d>
VD =25d here \E isirrational

Soroots are irrational.

9. (@) D=b>-4ac=b>-4a(—4a-2b)=b*+ 16a%+ 8ab

Since ab>0
~.D>0
So equation has real roots.

10. (¢) For integral roots, D of equation should be perfect
sq.
~ D=4(1+n)
By observation, for n € N, D should be perfect sq. of
even integer.
SoD=4(1+n)=6% &,10%122,14% 16% 18 20?
No. of values of n = 8.

11. (b) Here for D <0, entire graph will be above x-axis
(" a>0)
= (k-1?-36<0
= (k-7)kt5<0
= -5<k<7

12. (@) Letf(x)=ax>—bx + 1
Given D<0&f(0)=1>0
.. possible graph is as shown

NS

—>x
ie.f(x)>0 v xeR
or f(-1)>0
f(-1)=a+b+1>0

a
13. (¢) x*+ax+b=0 <b

atb=-a
=2a+b=0
and ab="b
ab—b=0
b(a-1)=0
= Either b=0 ora=1
But b # 0(given)

a=1



b=-2

fx)=x*+x-2
Least value occurs at x = — 5
Least val L 2= 2
eas vauef4—2— == 2

14. b)) 2-x)(x+1)=p
(x=2)(x+1)+p=0
=x2-x-2+p=0

£50= p-2>0
a

&D>0= 1-4(p—2)>0 = p<%

_

2 "
3
-b -1
% 7% 20 >0,P € (2, )

Taking intersection of all p € [2, %)

15. (¢) X>+px+(1-p)=0
(1-pY+p(1—-p)+(1-p)=0
(I-p[l-p+tp+1]=0=p=1
QE.willbe= x*+x=0 = x(x+1)=0
=x=0,-1
Aliter
atl-p=—p=a=-1
Satisfies
l1-p+l1-p=0=p=1
B=1-p=0=B=0

16. (b) Let first root = oo and second root = o

Then 0€,l=52k=5
oa 5

17. (a) Given equation 4x>+ 3x+ 7 =0, therefore

3 7
otp= —ZandaB:Z
Lyl o+B_3/7_3.4_ 3

Now ™8 ap 74 4 7 7
18. (¢) Let o and B be two roots of ax>+bx+c=0

c
Then oc+[3=—E and OLBZ;
a

2
=o' +p° =((x+]3)2—2(xB::—2—2§

So under condition o + B =0’ + B2 oo+ =a*+ 32

b b’-2ac
=TT =b(a+b)=2ac

19. (b) o, B betheroots of x>—2x+3 =0, thena+ =2 and

af=3.

Now required equation whose roots are

x? _[LZJFBLZJXJF_}BZ =0
a o

R 2 1
=X |75 X+—=0=9x2+2x+1=0

aZ’BZ

9
20. (c¢) According to condition

2m-—1 1
—=-1=3m=1=>m= 3
m 3

21. (b) o+ p*=(a+ ) -3ap(a+p)
=4)y-3x14)=52

22. (d) We know that the roots of the equation
ax®+bx*+ cx +d =0 follows afy=—d/a
Comparing above equation with given equation
wegetd=1,a=1
So, afy=-lor o®py*=-1.

23. (¢) a+b=-p
ab=q
gtd=-p
gd=-r
(a-g)(a-d)=a’-a(g+d)+gd
=a’+pa-r=a(atp)-r=—-ab-r
=—q-r=—(q+tr)

24. (a) a—bj=4=(a—by=16
= (a+bP—4ab=16

7
=9 —-4ab =16 =>ab=- 1

7
= equation is x* — 3X — 1 0

25. (a) C,:b*—4ac>0,
ax’+bx +c¢=0 real roots C, satisfied
C, :a,-b, care same sign

-b
at+tpf>0=> - >0

oaf>0=>— >0
C, satisfied C, & C, are satisfied

) -b c
26. (¢) ax +bx+c:0,a+B:?,aB:—

o’ +B°=(au+PB) [(a+ B ~30ap]

-2
a a a
_b{b_i} _-b(b’-3ac) 3abc-b’

ala’ a a a’ al

a



27. (b) Given equation can be written as
(6k+2)x*+rx+3k-1=0 .. (1)
and2(6k +2)x*+px +2(3k-1)=0 .. (i1)
Condition for common roots is

12k+4 p ©6k-2
S A | _p=
6k+2 1 ak-1 - orApTo

28. (a) Let o is the common root,
soa’+pat+q=0 . (1)
and o’ +qa+p=0 ....(11)
from (i) — (i),
=@P-9at@-p)=0=0a=1
Put the value of avin (i),p+q+1=0.

29. (a) D, = 4a’t’ — 8a’b* = —4a’b’ < 0 img. root
D, = 4p°q*— 4p°q* = 0 equal, real roots
So no common roots.

30. (b) Given, x+2>VJx+4 = (x+2)> > (x+4)
=S>x+t4x+4>x+4=>x+3x>0
=>xx+3)>0=>x<-30rx>0=>x>0

31. (b) Casel: Whenx+2>0i.e. x>-2
Then given inequality becomes
o (x+2)+x>0= x2-2>0=[x|> /2

=>x<—/2 orx> \/E
As x > — 2, therefore, in this case the part of the

solution set is [-2,—/2) U (+/2,) .
Case II: When x +2<0 ie.x < -2,

Then given inequality becomes x*+(x +2) + x>0
=x*+2x+2>0 = (x+1)*+1>0, which is true for
allreal x

Hence, the part of the solution set in this case is
(—o0,—2]. Combining the two cases, the solution set is

(=00,~2) U ([-2,~v2]U (+/2,0) = (~0,—2) U (+/2,00) .
32. (b) For (p*—3p+2)x*—(p*—Sp+4)x+p—p?’=0tobean

identity

pP-3p+2=0=>p=1,2 (1)
pP’-5p+4=0=p=1,4 ..(2)
p-p*=0=p=0,1 ..(3)
For (1), (2) & (3) to hold simultaneously

p=1

33. (d) x>+9<(x+3)’<8x+25
X>+9<x®+6x+9= x>0
& (x +3)?<8x+25
X2+ 6x+9—8x—25<0
x2-2x-16<0
1-V17 <x<1+/17 &x>0
=x¢e(0,1+/17)

Integerx=1,2,3,4,5
No. of integer are=5

34, (d) 5x+2<3x+8=2x<6=>x<3 (1)
X+2 X+2 -3x+6
<4 — —4<0=> <0
x—1 x—1 x—1
X—2 .
:>_X—l >0=x € (-, 1)U (2,0) ..(11)

Taking intersection of (i) and (ii) x € (—oo, 1) U (2, 3)

x> (x> =3x+2)
B O TN

x> (x=1)(x -2)
= (x+5)(x—6) =0
X #-5,6
x €(—oo, —5)U[l, 2] (6, ) {0}

Nt N o
5\ 2 6

20

36. (b v (M-2)x*+8x+m+4>0 VxeR
= m>2&D<0
64—-4(m—-2)(m+4)<0
16—[m?+2m-8]<0
= m’+2m-24>0
= (m+6)(m-4)>0
m € (—0,—6) U4, o)

Butm>2
= me(4,x)

Then least integral mism = 5.

37. (b)) -1<x-1]-1<1

= 0<x-1IL2

= 0<x-1|

= xeR (1)

and [x—1]<2

= -2<x-1<2

= -1<x<3 -(2)

HN Q)

= xe[-1,3]
38. (a) log,; % <1

= XS 0sxe(m-2)u [1, ooj D)
x+2 3
3x-1
x+2
8)(—5>
x+2

X € (0 ~2)U [g ooj ..... (i)

and

1
>
3

= 0

(i) N (i) = x € (-0, -2) U [g wj



39. (b) 2-log, (x*+3x)>0

= log, (x>+3x)<2

x2+3x>0

= x€(—0,-3)u(0,0) ...»)
and x2+3x<4

= x-1)(x+4)<0

= xe[41] .. (i)

)N @{)=>xe[4,-3)u(0,1]
40. (d) log, _ (x—2)=0
X>2 e )
(i) When 0<1—=x<1= 0<x<1
So no common range comes out.

(i) When 1 —x>1=x<0butx>2

here, also no common range comes out. , hence no

solution.

Finally, no solution
41. (a) log,(x—1)<log, o (x-1)

log,, (x—1)

log,, (x-1)< >

=log,,x-1)<0 = x-1>1 = x>2

42. (a) log,logs (x2—4)>1log, s 1
log, - logs (x2—4)>0
=x2-4>0
=>xe(—0,2)U2,0) ..»)
log, (x2-4)>0=>x2-5>0

=X € (-0,—4/5 ) U (45 , o) ....(ii)
log, (x2-4)<1

=x2-9<0=>x (=3, 3) ...(iii)

(i) N (i) N (i) = x € (-3, /5 ) U (45 ,3)

1 x°-2x 1 2
43. (d) (5] <(Ej here base is less than zero so

inequality change
= x*-2x>2= x7-2x-2>0

2+/4+8 2+243
(X’B: =
2 2
a:1—\/§,b:1+\/§

(x—a)(x—-b)>0

X € (—00, 1—\/§)U(1+\/§, oo),xcanbe in (3, )

1-43 o 1443
—9

6x* —5x -3
————<
x> —2x+6

44. (o)

D'is always >0
6x2—5x—3—4x>+8x—24<0
=2x*+3x-27<0

= (2x+9)(x-3) <0= Xe{_?gﬁ}

least value of 4x*>=4.0>=0

2
Highest value of 4x? is = max {4-[— %] , 4 32}

=max (81,36)=81

45. (c) Let the roots be a, b, —b
thena+pB—-PB=p
=a=p
and af—oaf—pB?=q
=p=—
also—op*=r

= pq=r [using (1)].

o

3 /
46. (c) X’ = x—1=0 —8B
\y
then o* —o.— 1 =0............. )
L I+o azy—l
et —a V= Y+l
3
y-1 y-1
from equation (1) [y-i—lj (y-i—lj
I+ a
T—a
1+
= yY+7y-y+1=0_"" IT%
Iry

1—y
—7 Ans.

1+0L+1+B+1+y:
l-oo I-B 1-y

47. (d) x*-4x’+ax’+bx+1=0

then

real & positive roots
at+tPB+r+o=4&afrd=1
=o=B=r=06=1
Yof=a=>a=6
Yapfr=-b=b=+4

or (x— 1 =x*—4x3+6x>—4x + 1

(1)

-2



2 /o
48. (d) ax +bX+C:0\B

sum of roots = (2o, + 3B) + Ba+2p)

=5(o+ B)—S[—Ej
a

Product of roots = 6a + 6B% + 130 = 6(cu + P)> + of

b 2
_6[_bj Le _6b ¢

a a a2 a

2
Q.E. x? +&x+ﬂ+£=0
a a a

a’x*+5abx +6b%+ac=0

(2x-1)

49. = —
@ x(2x” +3x +1)

2x-1)
x(x+1D)(2x +1)
R SR
-1 7-1/2 0 1/2

: -3
consontains (—oo, 7

50. (¢) Lety= 55—

= (y-Dx*+3(y+tDx +4(y—-1)=0

Forx isreal D> 0

= 9(y+1)*—16(y-1)’209(y+ 1)*-16(y—1)’>20
= -7y*+50y-720=7y*-50y+7<0

= (y-7)(7y-1)<0

Now, the product of two factors is negative if one in
—ve and one in +ve.

Casel: (y—7)=0 and(7y—-1)<0

1
= y>7andy=2 7 But it is impossible

Casell: (y—7) <0and(7y—1)=0

1 1
=y<7and y27:7£y£7

Hence maximum value is 7 and minimum value is 7

3 3

2
aes=(x-2) +2
51. (@) X*—3x x=3) +3

3 3
Therefore, smallest value is 1 which lie in (—lzj

52. (¢) y=-2x>—6x+9

b__6 3
2a 202 513
AY
(0,13.5)
N\
< 7 3 o) \ » X

&D=36-4(-2)(9)=36+72=108

D 108 108

. __=_—=+_:
©Taa 42 g 13

= ye(-x,13.5]

x> —x+1
53. (a) k:m
= k-Dx*+k+1Dx+(k-1)=0
Q xisreal

D>0
= (k+1)*-4(k-1)2=0
=@Bk-1)(k-3)<0

1
= ke |:—, 3}
3

2x
54. (¢ y:m,x eR

:>yx2—2x+y:O
=>D20=4-4y">0
= -D<0=>ye[-1,1]
. Range of f(ly) = y* +y—2
-9 -b -1

4 4 W% T

Min value =

y= _71 el[-1,1]
f-)=1-1-2=-=2
fil)=1+1-2=0
max valueis=0

-9
Range {T, O}

55. (b) x>—xy+y’—4x—4y+16=0,x,y€R
X —x(y+4)+(y —4y+16)=0
xeR=D2>0
(y+4)?—4(y*—4y+16)>0
=y +8y+ 16—4y*+ 16y—64 >0

()



= y¥-8y+16<0 58. (b) x*—2px+(8p—15)=0

2 -
= (y-4)'<0=y=4 f(1)<0 and (2)<0
Put is given equation (i) o f{1)=1-2p+8p—15<0

x*—8x+16=0

= (x-4P=0=>x=4 \ : 2 /
56. (d) (y— Dx2+ (y+ 1)x+(2ey—c)=0 “N_ "

D>0.. xeR =p<7/3

= y+ 1)’ —4y-1)(cy—c)>0 and f(2) =4—4p+8p—15<0

Y +2y+ 1 —8cy?+ 12cy—4¢>0 .

(1-8c)y* +(2+12¢c)y+ (1 —4¢) >0 =4p-11<0= p<

VyeR,D<0 <

(2+12¢)*—4(1—8c) (1-4c)<0 s

(1+6¢)>—(1-8c)(1—-4c)<0 o s 1

4c+24c<0=>c e [-6,0] Hence p (-, 7/3) Ans.

& N' & D' have no any common root 59. (d) 2+2(k—Dx+k+5=0

(1) both common factor (root) (not possible) Case-1  ()D...0

1_-1_c¢ =4(k-1P2-4k+5)...0

1 +1 2c

=k-3k-4...0 =>k+1)(k-4)...0
=k € (—o,-1]U[4, )
& (i) £(0)>0 = k+5>0 = k e (-5, )
2k _
2
=ke(-xo 1) ke[-5-1]
Case-1I f(0)<0 =>k+5<0

(ii) If one common root is o
(a®—o+c=0)x2
&a’+o+2c=0

o2~ 30=0 & (iii) ;—:>0:>
a=0=c=0

or a=3=c=-6

cz0&c#-6

ce(-6,0) =k e(-w,-5]

57. (b) 2x*—(a*+8a—1)x +(a®?~4a)=0 0

since the roots are of opposite sign, f{0) <0 v

=a?-4a<0

=a(a—4)<0

=ac(0,4) k € (-0, 1]

Finallyk € (Case-I) U (Case - II)

Learning Plus

1. (b) The roots of the equations are given by (i1) Let b?—4ac < 0,then the roots are given by
—b++/b* —4ac —btiy(dac—b>)
X=—— X=—", (1 = \/—71)
2a 2a
(i) Letb’-4ac>0,b>0 Which are imaginary and have negative real part
Nowifa>0,c>0, b*’—4ac<b’ (:b>0)
= the roots are negative. .. In each case, the roots have negative real part.




2. (¢) Fromoptions putk=3=x*+8x+7=0
=>x+)EE+7N)=0=>x=-1,-7
means for k = 3 roots are negative.

3. (a) Here oc+[3=—E and (1[3=§
a

1
If roots are o + E , B+ l then sum of roots are
o

- [a+lj+[ﬁ+lj=(OL+B)+(OL—+B):£(3+C)
B o of ac

1

o

and product —(0‘ +é] (B + ]

1
— ocB+1+1+—:2+E+i
of a ¢

2ac+c’ +a’ B (a+c)’
ac ac
Hence required equation is given by

2
x’ +£(a+c)x+mzo

ac ac
=acx’t(atc)bx+(atc)*=0
Trick:Leta=1,b =-3, c=2,thena=1,=2b
=-3,c=2,thena=1, =2

" 0‘+é:% and B+é=3
Therefore, required equation must be
x-3)(2x-3)=0 ie 2x*-9x+9=0
Here (1) gives this equation on putting
a=1,b=-3,c=2

4 + __b _—
. (@) ot p= ", 0B=
2_
and o’ +p’ :—(b 22ac)
a
o B a(aa+b)+p(af+b)
Now + =
ap+b aa+b (ap+b)(ac +b)
2_
o a(b 22ac)+b(_hj
a(a”+B)+bla+B) a a
— 2 2
afa’ +ab(a+B)+b (3]a2+ab(—9]+b2
a a
_ boacob e 2
~a’c—ab’ +ab® a’c a
a_2 26
5. (@) Letrootsarea, 3 so, B3 =>a= 3
m
Ca4B=—
+p 12
2B m_ 5 m .
—— 4+ pB=—="=—
=3 B 23 12 (D)

E' :i:ﬁz zi

d aﬁ—i:
an 2 37 12 8

=p=+5/8

55
Put the value of f in (i), 5\/; = % =m=5/10,

6. (b) Expressionsarex’— 11x+a and x>-14x +2a will have
a common factor, then

x> X 1
= = =
—22a+14a a-2a -14+11
2
1 8a a
X_:i:_j X2 =—and X=—
-8 -a -3 3 3

a)> 8 a’ %
3[3) =3 = 5 "3 =a=0,24.
Trick : We can check by putting the values of @ from
the options.
7. (¢) Ifa, B,y are the roots of the equation.
xX*—px?+qx—-r=0
2

p +q
pq-r

(et BTttt =
Given,p=0,q=4,r=-1

p’+q 0+4
= =——=4

pq-r 0+1

8. (d) Ifthe roots of the quadratic equation ax’>+bx +c¢=0

exceed a number k , then ak®> +bk+c¢>0if a> 0, b?
—4ac>0 and sum oftheroots > 2k. Therefore, ifthe

roots of x>+ x + a= 0 exceed a number a , then
a’+a+a>0,1-4a>0and-1>2a

1 1
:>a(a+2)>0,a£zanda<—5 = a>(0or

) 1 1

a<-— ,a<Z and a<—5
Hencea <-2.

9. (d) Let
f(x)=4x*-20px+(25p*+ 15p—-66)=0 ... 0]
The roots of (i) are real if b®> — 4ac = 400p> — 16(25p> +
15p—66)=16(66—15p)>0
=>p<22/s . (i)
Both roots of (i) are less than 2. Therefore f(2) > 0
and sum of roots < 4.

20p
= 4.22-20p.2 + (24 p*+ 15p - 66) >0 and T<4
4
=p’-p-2>0andp< 5
4
=@E+D(p-2)>0andp<~

4
=>p<-lor p>2andp<§:>p<—1 ..... (iii)

From (ii) and (iii), we get p<—11i.e.p € (—o0,—1).



2
10. (@) x———=1

11. (o)

12. (¢

2
x-1  x-1
Since, x — 1 is in denominator
x—=1=#0
x#1
R S
x-1 x—1

= x=1Butxcan’tbe 1. So, No roots.
Ifroots are oc and B.

Then, o+B=o0’+f
off = o*p?

= opr—af=1
of(af-1)=0
af=0oraf=1

= oa=0orf=0o0raf=1

Cl:ifa=0

0+p=0+p*=p*-p=0
BB-1)=0=pP=0orl.

Roots are 0,0 and 0,1

C2: Similarly, for f=0=a=0o0r 1
Roots will be 0,0 and 1,0
C3:af=1

o?+p=a+p
(at+PBy-20p=a+p
(at+PBy—(at+p)-2=0
Leta+p=t

t2—t-2=0

t-2)(t+1)=0

t=2ort=-1
atB=2ora+p=-1
fora+pB=2,ap=1

Rootsare 1, 1

for a+P=-1,ap=1

Roots are w, w?.

Hences total roots are possible.
0,0

0,1

1,1

, Y

for y=x*+ ax + 25 to touch the x - axis, it should have
equal & real roots, i.e D=0
a*—4.1.25=0

a*—100=0

(a—10)(a+10)=0
a=100r—-10

13. (@) ax*+bx*+cex+d=0
Let roots be a., 3, v.

b
atB+y= —;

4
ap +Py+ya=

_ 4
afy= P
Now, o +B*+y*= (o + B +7) = 2(a + By +ya)

2 2

_(—_bjz_ﬁzbz 2c:b2—2ac

a a a a a
As b*<2ac
*-2ac<0 = o?+p*+y2<0

\

Not possible if all a3,y are real.

And complex root occurs in pair, so two out of o3,y

are complex & one is real.
14. (¢) X¥*+x+1=0

o e S E

2 2

w, W?

o=, =’ ois cube toot of unity.
(@) +pP=+to'=to=-11+o+tw?=0)
(b) (a—By=o’+p*-2ap
=-1-2.00°
- 12=23 (@=1)
(0 P+p=*+(?)=1+1=2
15. (@) ax>+bx+c¢=0
seca, and tana, are roots.

c
seco +tano= —— ; seca. tano = —
a

(seco. —tana)® = (seca. + tana)® — 4 seco tana,

:i_ﬁ_b2—4ac
a’ a a’

b* —4ac
a

seco —tano =

Now, we know that,

sec’a—tan’a=1 = (seca—tana) (seca + tana) = 1

S O

b —4ac)b’
= (—4ac) =1 (Squaring both side )

a‘—b*+4dab*c=0



16. (b) ax>+bx+c=0
a+p=—

;aB—

px2+qx+r:0

; D1 =b*—4ac

o,p,y,0arein AP.
oa=B-o=35-y

Common difference

Jbr_Jp:
a p

(Difference between roots).

U

17. (@) ((-m)x*+Ix+1=0
Roots are oo and 2a.
i ~1

a+2a:m:a—3(1_3) ..(0)
oa20= 2=2d;® (i)
from (i) & (i),

roo1
o(1-m) 20-3)
= 2(l-m) P=9(I—m)
=2P-9[+9m=0
forreal ,D >0
81-429m=20 =9-8m=0

mﬁg

18. (¢) 3px®>+5gx+7r=0
D=(5q)y—4.3p.7r
=25q¢>—84pr

=25(p+r)2-84pr @p+qg+r=0)

=25 (p*+r*+2pr)—84pr

=25p*+25r* + 50pr—84pr

=25p*—34pr+ 257

— (5pY—2.(5p) (l7r) (175r) (1751”)2 1952
AsD>0

Roots arereal & distinct.

19. (a) ax>+2bx+c=0
D=(2b)—4ac=4(b*-ac)
As a,b,c are in G.P. So, b* = ac
D=b—-ac=0
Hence, above eq" has equal roots
_2b b
"2 a
This root will satisfy dx* + 2ex + =0

AT

So, d[—] +2e( j+f 0
a

db*—2aeb+ a*)f=0

dac—2aeb+ a*f=0

dac+ a’f=2aeb = dc+ af=2eb

Dividing by ac, both side

i+i_%:>§,§,£ are in A.P.
20. (@a<b<c<dandk>0
S =(x—a) (x—c) +k(x—b) (x—d)
fla)y=k(a—b)(a—b)=fla)>0
fib)=(b—a)(b—c)=1b)<0
fe)=(c=b) (c-d)=fc)<0
Ad)=(d—a)(d-c)=fd)<0

a b c d

f{x) has one root in (a,b) & another root in (c,d).

Hence, roots are real & distinct.

X —x— 6
21 (@ X+6 x x(x+6)
(x+2)(x—3)<
x(x+6)
+ - o+ =+

-6 2 0 3
No. of integral values of x =7
22. (d) Given, 3x—4y="77
3r_2=7
Let 3*=p, 2¥=¢q
p—q=7

77
P-¢=1=>p-9)@+9=T1=p+q=—=1

—g=17
Prd™ il p=9.4=2
p+g=11

x
3-“/2:9:>§=2:>x:4
2=2=y=1
x+ty=4+1=5



24. (a)

25. (o)

26. (d)

1

3

m -
m

ot
m m
=13.12|=36

x8—24x"—18x°+39x*+ 1155=0
XA (x°—24x° — 18x* +39) =-1155
=-3x5x7x11

Asx e Z.

LHS contains x?

But in RHS, there is no perfect square.

So, there is no integral value ofx.

1 1 1
+

X+p

xX+q r

(x+q)+(x+p) 1

(x+p)x+q) r
x+p+gr=x*+(p+q)x+pq
X+(ptq-2r)x+tpg—(p+qr=0
Roots are o, — .
() +(d)=—(p+q—2r)
ptq

2
Product of roots = a..(—a) = pg — (p + q)r

=pq—(p+q) @ __rtg) ;q )

=S2r=ptqg=r=

o’=5a-3;*=5-3
o’ —50+3=0 )

o & B are roots of x* —5x+3=0
B> -5B+3=0

at+tp=5
oaf=3
Required Eq®:

xz_[z+ﬁjx+[&.ﬁj:o
B a B a

xz—[g+ij+l=0
p

(03

@, B_of+B _(a+p-20p_25-23 19
B a o af 3 3
x2—2x+120

3

3x2-19x+1=0

27. (¢) ¥*—(1+y)x+y-2=0

o, B areroots.
atp=(1+y)
af=y-2
oatB-—apf=3
ap-y-P+3=0
of-a-B+1+2=0
aB-DH-B-D=-2
(a-D(P-1)=-2

Since, product is (—ve)

At least one root is +ve.

28. (o)

29. (o)

(a+)’+B+D)’ +(y+D’°(5+1)?
oa+B+y+9d -

4

(a+ 12+ B+12+ G+ 1)+ G+ 1)

=40+ 4B +4y+45

(+1P—da+(P+1P2—4p+ (y+1)
—4y+(3+17-45=0

(a=1P+PB-1P2+(y-12+(@-1)*=0

a=Bf=y=06=1

ax*+tax’+ax*+ax+a,=0

Rootsare1,1,1,1

-2

P S, = Sum of product of roots taken two at a time.
0

a4 _g
aO

ax*+bx+c=0
(1) Since downward parabola, a <0
(i1) As graph cuts +ve y-axis, ¢ >0

(iii) Vertex lies in 2" Quardrant,

_—b<0:>i>0
2a 2a

= b & a must have same sign.
b<0

Hence, a<0,6<0,¢>0



Advanced Level Multiconcept Questions

1. (a,b,d)
y=ax*+bx+c
Clearly a<0

and g<0 /
=b<0 \\
also f(0) <0 =c¢<0
and D>0
- (A), (B)and (D).
2. (a,b,c,d)
(a) a<0,
b <0=b<0
2a
& f(0)<0=c<0

. abc<0 /\

(b) a<0, /

}/\

\

Sa >0=b>0

f0)>0=c¢>0
=abc<0

/

(c) a>0

-b
Sa >0 =b<0

%

f(0)>0c>0
=abc<0

(d) a<0

. ]
— <0=b<0

2a
f0)<0=c<0 /_\1\

- (@), (), (0), (d)

3. (a,d)

Clearly a<0
g>0:>b>0
=~ (@), (d)
. (a,b,d)
X+ x|-6=0=|x|=-3,2=[x|=2
=>x=+2
. (b,d)
2 o
ax +bx+c=0 B
at+b=-b/a, ab=c/a
a+h
pX +qx+r=O\B+h

-
(a+tb)+2h = ?

—.,b

1(b
_p a 11Db 4
h= 5 = 2[a p] Ans.

o= B|=|(ct+h)—(B+h)|

= \/[(a +h)+(B+h)]’ —4(a+h)(B+h)

b 4c @ 4 prodac  Q -4pr
"2 a P op 0 a2 P
. (b,c,d)

(@) S=a*+b*=a>-2b
P=a’b’=1b?
. equation isx?— (a?—2b) x + b?=0

b
x*— b x+1=0=bx*—(a?-2b)x+b=0



(d S=atb-2=-a-2

P=(@a-1)(b-1)
=ab—(a+b)+1
=b+a+l

. equation is
x*+(a+2)x+(@a+b+1)=0.
. (ad)
o

ax*+bx*+cx+d=0 —8B

™~ Y
Letax*+bx?+cx+d=(x*+x+1) (Ax+B)
Roots of x? + x + 1 =0 are imaginary, Let these are a., 3
So the third root 'y' will be real.

arprrm o

-b a-b
—1+y:T = Y=

a

—d
Also afy= o

Butaf=1
—d
Y=
.. Ansare (a) & (d).
. (a,b,d)

x2+abx+c=0 (D
g

oa+tpP=—ab,af=c

/Ot
2+ +b=0 .2
x*tacx+b N @

at+d=-ac,ad=b
oa’+abo+c=0
oa’+aca+b=0

o’ a 1

c—b ~ac—ab

ab* —ac’

a(b>—c?)
c—b
a(c—b)

=~ (b+o)

1

1
= — .. common root, = —
a a

& o=

1
SL—=(bte)=— =a’(b+tc)=-1
a

10.

11.

12.

Product of the roots of equation (1) & (2) gives
1
B x P B=ac

1
& &% N =b=06=ab.

. equation having roots f3, 8 is
x*—a(b+c)x+a’bc=0
a(b+c)x*—a*(b+c)*x+a(b+c)atbc=0
a(b+tc)x*+(b+c)x—abc=0.

(c,d)

~+ Dofx*+4x+5=0is less than zero
=> both the roots are imaginary

= both the roots of quadratic are same

bodac<0& 2 -2 =S
— oo 1~ 4 5
—a=k b=4k, c=5k.

(a,d)

=k

o

x+px+q=0T
pxTq \B

atpf=-p,ap=qandp’-4q>0

4
o

X—rx+s=0C
\64

Now o+ p*=r

= a'tpi=r,(@p)=s=q'

So(o B - 2(ap)y =t

=[(a+B)P-20p)*—20p*=r

=('-29°-2¢’=r

= (P*-2q9)*=2¢*+r>0

Now, for x*—4qx +2q*—r=0

D=16q>-4(2q*—r) by equation (2)
=8q*+4r=4(2¢*+r)>0

= D> 0 two real and distinct roots

Product of roots = 2q* — r

=2¢°-[(1*-29)° - 2¢’]

=4q’-(p*-29)

=—p’(p’—4q) <0 from (1)

So product of roots is — ve

hence roots are opposite in sign

(a,d)

20x*+210x +400=4500 = 2x* +21x —410=0

= (2x+41)(x-10)=0

= X:T, x=10 = x=-20.5, x=10



13. (a,b,c,d) D>0

_a = M -36>0 s g
/ Tr
X +bx?+ex—1=0—B = b |6 EIS
AN 5. >0 -
r = 2a T—'
1 0
%-i—a-l—ar:—b = a[;+1+rj=—b = %>0
& 3><a><ar:1 = >0
r
f(0)>0
3_ _
a=1=a=1 —~9>0
a a. . _ A € (6,00)
& —ataart—-ar=c >
r r

16. Equation has no real roots.

o[per)- \\\/// T

1 1
—+r+l=-b& —+r+l=c=b+c=0
r r

case-1 D>0=A>-36=0

1 1
we know—+r>2 = [—+r+1j>3 -b
r r - <0 = A<0

b>3=b<-3=b e (—w,-3) 2

1
& other two roots are  —&r \/
r

— t
f0)>0 = 9>0.

1
if—>1=r<lifr>1=>r<1
r

. Ae(—w,—6]
14. (a,b) case-11 D<0
’ = A-36<0
T P A S B = Le(=6,0)
(x-2) (x-3) (x-4) union of both cases gives
6x2— 14x—21x+49=0 A & (,6)
(3x—7)(2x~7)=0 —
77 —6 6
X=—,X=— —
2 2 |
0
2< ) <33 <5 <4 17. Equation has only two real roots
2nd Method case-1 f(0)<0 9<0
gx)=3(x-3)(x—4)+4(x-2)(x—4)+5(x-2) (x-3)=0 \ /

2(2)>0;¢(3)<0.g(4)>0 NG % "

one root lie b/w (2, 3) & other root lie b/w (3, 4)

15. (©) which is false
16. (b) case-II f(0)=0
17. (d) -b
Sol. (15 to 16) and - <0
x-Ax2+9=0=> x*=t>0= f(1)=2-At+9=0
15. given equation has four real & distinct roots \ /

X
; \ / R \/6
'0 \/ t .. No solution

*. Final answer is ¢




18. (@) = (1), (b) = (p), (¢) = (), (d) = (P, )

o
(a) x2—8x+k:0<
at+td=0

2 (B-a)=(o+ By —4ap

=16=64—-4k=4k=48 = k=12
@) (x|=2)(x-3)=0

=>x=42; x=43

n
n=4. —=2

2
(¢) - b=@B-1)(3+1)

b=10
(d) X~ 2kx+ (K +k—5)=0

=4k -4 +k-5)=0 \ /

=k-5<0 N 5
(i) f(5)> 0

= 25-10k+k*+k-5>0

= K-9k+20>0=x(k-5)(k-4)>0

b
(iii) = 5 <5 =k<5

AN A

= ke(-mw4)
Sokmaybe 2, 3.

NUMERICAL VALUE BASED

19. [2] (x*+3x+2) (x*+3x) =120
Let x2+3x=y
=y +2y—120=0
=(y+12)(y-10)=0
Sy=-12=x2+3x+12=0
=>Xxed
y=10 = x*+3x-10=0
=>x+5)(x-2)=0 = x=1{5,2}
x =2, — 5 are only two integer roots.

20. [8] (5+2\/E)X2'3+;=10

(5 N 2\/6))(2—3

1
= t+;:10

= t2-10t+1=0 t

—%_512\/6

1

= (5+2\/g)x2,3:(5+2\/3) or 51246
= x*-3=1 or x2-3=-1
= x=2or2 or _\/2 or.2

Product 8

X

21. [11]2x2+6x+a=0
Its roots are a, 3

a a B
= at+pf=-3 &aﬁz;:—+a<2

B
(o +B)% = 20B -

= P
= — <1
a
2a-9
= >

9
= ae (-0 0)u [vaj

= 2a=11isleastprime.

22. [1]
a

atb=-p,ab=1;x*+qx+
b

x*+px+1=0

C

1 ctd=—q,cd=1

0\0|
atb=-—p, ab=1=c+d=—q,cd=1

RHS=(a—c)(b—c)(a+d)(b+d)
=(ab—ac—bc+c?) (ab+ad+bd+d?)
=(1-ac—bc+c?) (1+ad+bd+d?
=1+ad+bd+ d?>—ac—a’d—abed —acd®>— bc

— abed — b’ed — bed? + ¢* + ade? + bde? + ¢2d?
=1l+ad+bd+d>*—ac—a’~1-ad—bc—1-b?
—bd+c*tac+bc+1

[+ ab=cd=1]
=c*+d*-a*-b*=(c+d)*—2cd—(a+Db)*+2ab
=q*-2-p*+2=q¢*—p*=LHS. Proved.

2nd Method :

RHS = (ab—c(a+b) +¢?) (ab+ d(ab+d(a+b) +d?)

=(+pct+1)(1-pd+d? (1)

Since ¢ & d are the roots of the equation x>+ qx+1=0

L tqetl=0=>c?+1=—qc &d*+qd+1=0

=>d*+1=—qd.

- (1) Becomes = (pc — qc) (—pd — qd) = ¢(p — q) (—d)
(ptq=-cd(p’-q)
=cd(q’-p)=q’-p’=LHS.

23. [73] a, B areroots of Ax*—(A—1)x+5=0

Proved.

-1
and off =

A
LoatB=

> | w»

B a2 +p2
a

=4 g

U

Lo,
T



(A-1> 30

Vo n
=>A-320+1=0 ..(1)
A, A areroots of (1)

17772

7‘1 + 7“2 =32 and 7“17“2 =1

S (at+tp)P=6ap =

. £+7»_2_ (A +2)" =202, (32> -2
T, A A, 1
MM
1022 = |22 M
14

24. [10]a.p=b;y0=b-2
= ofyd=b(b-2)=24

11
S bx?tax+1=0hasroots —>
o B
1,1 _—
o B b
2 l l l+l— a
(b—2)x —aerlthasrooty:a:>y 5 b2
11 1 1 -a a 5 +2a 5
—t—t—+—=— ==. =—.
Yy By &8 b b-2 6’bb-2) 6°
a5
24 6%
25. [3] x*+px+1=0
Roots = a,b
atb=-p;ab=1 (1)
x*+gxt1l=0=>c+td=-q;cd=1 ...(i)
Roots = ¢,d
Also,c*+qc+1=0;d*+qd+1=0 ..(iil)
(a—c)(b—c)(atb)(b+d)=(ab—(a+b)c+c?) (ab
+(atb)d+d?)
=(1+pc+c?)(l-pd+d? from ...(1)
=(c>+1+pc)(d®>+1-pd)
= (—qc + pc) (—qd — pd) from ...(ii1)

=—<(p-q(@+qd

=—cd(p’-q)

= _1(p2 _ qz) — qz_pz
(a-=c)b-c)a+d)b+d)

Required value = 2
q9 —p
q¢-r
= > =1
q9 —p

26. [13]a3+b3+(-9)3=3-a-b(-9)

=a+b-9=0 or
a=b=-9. Which is rejected.
Asa>b>-9

=a+b-9=0=>x=11isaroot

-9 -9
other root = ?. .

:>4B—aa—4—a[?j =4+9=13.

27. [6] Let t2-2t+2=k
= a*—6ka—-2=0
= a’-2=6ka
o= 28, = ! —2.0% — B0+ 2 B%

— (198((12 _ 2) _ Bes(ﬁz _ 2) — 6k((199 _ Bee)

a

a,,— 28, = 6k.a99

a,,, —2a

P =6k =6(C -2+ 2)=6[(t— 17+ 1]
99
. a100_2393 .

c.min. valueof — _ is6.

929

28. [11]Given that, roots of equation x>~ 10ax — 11b=0 are
c,d
Soc+d=10aand cd=-11b and a, b are the roots of
equation x> —10cx— 11d=0
s.at+tb=10c,ab=-11d
Soa+b+c+d=10(a+c)and (c+d)-(a+b)=10(a—c)
(c—a)—(b—d)+10(c—a)=0

= b+d=9(a+c) (i)
abcd=121bd

= ac=121 ..(i1)
b-d=11(c—a) ...(1ii)

¢ & a satisfies the equation x*— 10ax — 11b
=0and x?— 10cx— 11d = 0 respectively
c¢?—10ac—11b=0
a’—10ca—11d=0

(¢?—a’)—11(b—-d)=0
(c—a)(cta)=11(b—d)=11.11(c—a)
(by equation (iii))

ct+ta= 121

= atb+c+d=10(c+a)
atbtc+d

= 10121= 110
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