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The Babylonians knew of quadratic equations

some 4000 years ago. The Greek mathematician
Euclid (300 B.C.) gives several quadratic equation
while solving geometrical problems,.

Aryabhatta (476 A.D.) gives a rule to sum the
geometric series which involves the solution of the
guadratic equations Brahmagupta (598 A.D.)
provides a rule for the solution of the quadratic
equations which is very much the quadratic
formula. Mahavira around 850 A.D. proposed a
problem involving the use of quadratic equation
and its solution.

|t was Sridhara, an Indian mathematician, around
900 A.D. who was the first to give an algebraic

solution of the general equation ax>+hbx+c
2

= 0a+0, showing the roots to be x - —2£YP" —4ac “:’4“
a

The first important treatment of a quadratic
equation, by factoring, is found in Harriot's works
in approximately 1631 A.D.
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4.1 Polynomial

Algebraic expression containing many terms of the form cx", n being a non-negative
integer is called a polynomial. i.e., f(x)=a, +a,Xx +a,x* +a,x% +.....+a, ,x" ' +a,x", where x is a
variable, a,,a;,a, ....... a, are constants and a, #0

Example : 4x* +3x® -7x?+5x+3, 3x® +x*-3x+5.

(1) Real polynomial : Let ay, a,,a,....... a, be real numbers and x is a real variable.

Then f(X)=a, +a,Xx +a,x* +a;x> +...... +a,x" is called real polynomial of real variable x with
real coefficients.

Example : 3x® —4x% +5x —4,x* —2x +1 etc. are real polynomials.

(2) Complex polynomial : If a,,a;,a,...... a, be complex numbers and x is a varying complex
number.

Then f(X)=a, +a,X +a,Xx* +ax° +...... +a,x" is called complex polynomial of complex variable
x with complex coefficients.

Example : 3x% —(2+4i)x +(5i—4),x® —5ix? + (1 + 2i)x + 4 etc. are complex polynomials.

(3) Degree of polynomial : Highest power of variable x in a polynomial is called degree of
polynomial.

Example : f(x)=a, +a,X +a,X> +...... +a,,x"" +a,x" is a n degree polynomial.

f(x)=4x> +3x%> —-7x+5 is a 3 degree polynomial.

f(x)=3x -4 is single degree polynomial or linear polynomial.

f(x)=bx is an odd linear polynomial.

A polynomial of second degree is generally called a quadratic polynomial. Polynomials of
degree 3 and 4 are known as cubic and biquadratic polynomials respectively.

(4) Polynomial equation : If f(x) is a polynomial, real or complex, then f(x) = 0 is called a
polynomial equation.
4.2 Types of Quadratic Equation

A quadratic polynomial f(x) when equated to zero is called quadratic equation.

Example : 3x* +7x+5=0,-9x? +7x+5=0,x*+2x =0,2x* =0
or
An equation in which the highest power of the unknown quantity is two is called quadratic
equation.
Quadratic equations are of two types :
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(1) Purely quadratic equation : A quadratic equation in which the term containing the first
degree of the unknown quantity is absent is called a purely quadratic equation.
i,e. ax’ +c=0 wherea,ce Canda=o0
(2) Adfected quadratic equation : A quadratic equation which contains terms of first as well
as second degrees of the unknown quantity is called an adfected quadratic equation.
i.e. ax> +bx+c=0 wherea, b,ce Canda=0, b= 0.

(3) Roots of a quadratic equation : The values of variable x which satisfy the quadratic
equation is called roots of quadratic equation.

Important Tips

& An equation of degree n has n roots, real or imaginary.

& Surd and imaginary roots always occur in pairs in a polynomial equation with real coefficients i.e. if 2 - 3i is a root
of an equation, then 2 + 3i is also its root. Similarly if 2++/3 is a root of given equation, then 2-3 is also its
root.

& An odd degree equation has at least one real root whose sign is opposite to that of its last term (constant term),
provided that the coefficient of highest degree term is positive.

& Every equation of an even degree whose constant term is negative and the coefficient of highest degree term is
positive has at least two real roots, one positive and one negative.

4.3 Solution of Quadratic Equation

(1) Factorization method : Let ax’ +bx+c=a(x —a)(x—3)=0. Then x =« and x = # will satisfy
the given equation.

Hence, factorize the equation and equating each factor to zero gives roots of the equation.

Example : 3x° -2x+1=0 = (x-1)(3x+1)=0

x=1-1/3

(2) Hindu method (Sri Dharacharya method) : By completing the perfect square as

ax® +bx+c=0 = x> +2x+S 20
a a
2 2 2 —b++b% -4
Adding and subtracting (lj , ] X +£ _b" —dac =0 which gives, [X = b+ b ac
2a 2a 4a’ 2a

Hence the quadratic equation ax’? +bx+c =0 (a # 0) has two roots, given by

. ~b++/b? —4ac ﬂ_—b—\/b2 —4ac
2a e 2a

|/Vak : 0 Every quadratic equation has two and only two roots.
4.4 Nature of Roots




160 Quadratic Equations and Inequations

In quadratic equation ax?+bx+c=0, the term b?-4ac is called discriminant of the
equation, which plays an important role in finding the nature of the roots. It is denoted by A or
D.

(1) Ifa,b,c e Rand a #0, then : (i) If D < 0, then equation ax’ +bx +c =0 has non-real
complex roots.

(ii) If D > 0, then equation ax® +bx+c =0 has real and distinct roots, namely a = %,
~b-+/D
="
a
and then ax’ +bx+c=a(x-a)X-4 .. 1)
(iii) If D = 0, then equation ax® +bx +c =0 has real and equal roots a = f§ = _Z_b
a

and then ax’ +bx+c=ax-a)* ... (ii)

To represent the quadratic expression ax?+bx+c in form (i) and (ii), transform it into
linear factors.
(iv) If D > 0, then equation ax? +bx +c =0 has real roots.

2)Ifa,b,c e Q a=#0,then: (i) If D> 0 and D is a perfect square = roots are unequal and
rational.

(ii) If D > o and D is not a perfect square = roots are irrational
and unequal.

(3) Conjugate roots : The irrational and complex roots of a quadratic equation always occur
in pairs. Therefore

(i) If one root be a+if then other root will be a—if.

(ii) If one root be o + \/ﬁ then other root will be o — \/E

(4) If D1 and D2 be the discriminants of two quadratic equations,then
(i) If D, +D, >0, then

(a) At least one of D; and D, >0. (b) If D, <0 then D, >0
(i) If D, + D, <0, then
(a) At least one of D; and D, <0. (b) If D, >0 then D, <0.

4.5 Roots Under Particular Conditions

For the quadratic equation ax? +bx+c=0.

(1) If b =0 = roots are of equal magnitude but of opposite sign.
(2) If c=0 = one root is zero, other is —b/a.

(3) If b=c =0 = both roots are zero.

(4) If a=c = roots are reciprocal to each other.
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a>0 c¢<0

If = roots are of opposite signs.
(5) a<0 c> 0} PP g

a>0 b>0 ¢>0 . .

(6) If = both roots are negative, provided D>0.
a<0 b<0 c<0
a>0 b<0 ¢c>0

If = both roots are positive, provided D >0.
7 a<0 b>0 c<0} P P

(8) If sign of a = sign of b # sign of ¢ = greater root in magnitude, is negative.

(9) If sign of b = sign of c # sign of a = greater root in magnitude, is positive.

(10) If a+b+c=0 = one root is 1 and second root is c/a.

(11) If a=b=c=0, then equation will become an identity and will be satisfied by every
value of x.

(12) If a=1 and b, ¢ € I and the root of equation ax? +bx +c =0 are rational numbers, then
these roots must be integers.

Important Tips

@ If an equation has only one change of sign, it has one +ve root and no more.

& If all the terms of an equation are +ve and the equation involves no odd power of x, then all its roots are complex.

Example: 1 Both the roots of given equation (x —a)(x —b)+(x —b)(x —c)+(x —c)(x —a) =0 are always
[MNR 1986; IIT 1980; Kurukshetra CEE 1998]
(a) Positive (b) Negative (c) Real (d) Imaginary
Solution: (¢) Given equation (x—-a)(x—b)+(x—-b)(x—c)+(x—c)(x—-a)=0 can be re-written as
3x2-2(a+b+c)x +(@b+bc+ca)=0
D = 4[(a+b+c)’ —3(ab +bc +ca)] = 4[a® +b? +c* —ab—bc —ac] = 2[(@—b)* +(b —c)* +(c —a)’] =0
Hence both roots are always real.
Example: 2 If the roots of (b—c)x2+(c—a)x+(a—b)=0 are equal then a+c= [Kurukshetra CEE 1992]
(a) 2b (b) b? (c) 3b (d) b
Solution: (a) b-c+c-a+a-b=0
Hence one root is 1. Also as roots are equal, other root will also be equal to 1.

AB0¢xﬁ=§:B-:>11:E:£ = a-b=b-c = 2b=a+c
b-c b-c
Example: 3 If the roots of equation + ! = 1 are equal in magnitude but opposite in sign, then (p+q) =
+p XxX+q r
[Rajasthan PET 1999]
(a) 2r (b)) r (c) -2r (d) None of these

Solution: (a) Given equation can be written as x?+(p+q—2rx+[pg—(p+q)]=0
Since the roots are equal and of opposite sign, .. Sum of roots = 0
= —(p+q-2r)=0 = p+q=2r

Example: 4 If 3 is a root of x2+kx —24 =0 , it is also a root of [EAMCET 2002]
(a) x*+5x+k=0 (b) x*-5x+k=0 (€) x*—kx+6=0 (d) x*+kx+24=0
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Solution: (c) Equation x?+kx —24 =0 has one root as 3,
= 3°4+3k-24=0 = k=5
Put x =3 and k=5 in option

Only (c) gives the correct answer i.e. = 32-15+9=0 = 0=0

Example: 5 For what values of k will the equation x*—2(1+3k)x +7(3+2k)=0 have equal roots [MP PET 1997]

(a) 1, -10/9 (b) 2, -10/9 (c) 3,-10/9 (d) 4, -10/9
Solution: (b) Since roots are equal then [-2(1+3k)]? =4.1.7(3+2k) = 1+9k?+6k =21 +14k = 9k*-8k-20=0
Solving, we get k=2,-10/9

4.6 Relations between Roots and Coefficients

(1) Relation between roots and coefficients of quadratic equation : If « and g are the roots of

quadratic equation ax® +bx+c =0, (a # 0) then

Sum of roots — S =a+ﬂ=_—b=— coefficient of x

a coefficient of x 2

Product of roots =P =a.f = ¢ _ _constant term

a coefficient of x2

If roots of quadratic equation ax? +bx+c=0(a# 0) are ¢ and S then

(i) (@-B) =+ p) _4aﬁ=i\/b2;4ac _ +/D

a
(i) a® + B° =(a + p)* _Zaﬂ:bz——fac
a
() a* 7 =G+ = 7 —tap —- 242 _ 20D
(iv) a® + B° =(a+ p)° —3aﬂ(a+ﬂ)=_L_33‘ac)
a

W) o = 5 =@ )" +3apla-p)=la+ B} ~4apila+ P - apy = 02N

a a’

+b(b? —2acb? —4ac
4
a

2 2 2
vi) @ + p* ={(a+ p)’ —2af}* ~22° {—b _zzaCJ _2°

vil) @' - p* =(@@* - )’ + p*) =

(VilD) @ + @+ f7 = (@ B —af=2 2

B_a’+p* (a+p)°’ -2aBf b*-2ac
B af B af T ac

(X) a?f+ Bla=apla+ )= —z—f

(ix) 2,

(i) [g}z +(£j2 _a'+ ' (@ + %) ~20°p> _b2D+2a%c?
p

a aZﬁZ aZﬂZ a202
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(2) Formation of an equation with given roots : A quadratic equation whose roots are « and fis

given by (x -

a)(x - p)=0

X2 —(a+ P)x+af=0 ie. x*—(sum of roots)x + (product of roots)=0

X2 =Sx+P=0
(3) Equation in terms of the roots of another equation : If @, f are roots of the equation

ax? +bx +c¢ =0, then the equation whose roots are

() -a, -f = ax’? —-bx+c=0 (Replace x by - x)
(ii) 1/a,1/ = cx®* +bx+a=0 (Replace x by 1/x)
(iii) a",p"; n e N = a(x*")?> +b(x*")+c=0 (Replace x by x*'")
(iv) ka, k= ax® +kbx +k?c=0 (Replace x by x/k)
(V) k+a, k+p = ax-k)? +b(x —k)+c=0 (Replace x by (x - k))
(vi) %f = k?ax? +kbx+c=0 (Replace x by kx)

(vii) ", f'"; n e N= a(x")> +b(x")+c=0 (Replace x by x")

(4) Symmetric expressions : The symmetric expressions of the roots «, f of an equation are

those expressions in « and S, which do not change by interchanging « and g. To find the value of

such an expression, we generally express that in terms of o+ # and of.

Some examples of symmetric expressions are :

(i) a® + p? (ii) a® +aB+ p* (iii) Y (iv) a. B
o ﬁ ﬁ a
2 2
(V) a’B+ p’a (vi) L%J +(£J (vii) o® + p® (viii) o* + g*
(04

4.7 Biquadratic Equation

If a, 8, 7, § are roots of the biquadratic equation ax* +bx® +cx® +dx+e =0, then

S,=a+f+y+S5=-bla, S, =afraytas+fr+ps+y=(12°=2
a a

c

or S, =(@+ )y +d)+af+yo=cla, S, =aﬁ}/+ﬁ75+75a+aﬁ5=(—1)3gz—d/a
a

or S, =afy +8)+y5a+ f)=-dlaand S, =a.fys=(1 =2
a a

Example: 6

Solution: (a)

Example: 7

e

If the difference between the corresponding roots of x*+ax+b=0 and x?+bx+a=0 is same and

a=b, then
[AIEEE 2002]

(a) a+b+4=0 (b) a+b-4=0 (c) a—b-4=0 (d) a—b+4=0
a+pf=-a, af=b = a—f=+va?-4b and y+5=-b, W=a = y-5=vVb*—4a

According to question, a-f=y-5 = Ja?—4b =yJb?—4a = a+b+4=0

If the sum of the roots of the quadratic equation ax’+bx +c =0 is equal to the sum of the squares of
their reciprocals, then a/c,b/ac/b arein [AIEEE 2003; DCE 2000]
(a) A.P. (b) G.P. (c) H.P. (d) None of these
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Solution: (c¢)

Example:

Solution:

Example:

Solution:

Example:

Solution:

Example:

Solution:

8

(a)

(b)

10

(b)

11

(b)

As given, if ¢, fbe the roots of the quadratic equation, then
1 (@+pf-2aB . _b_ b?/a®-2c/a b*-2ac

1
> atf=—+
(24

[)’2 a2ﬂ2 a c?/a? c2
2 2 2
3§—b_2+2=w:2a2c=abz+bc2 3%:24_3
cC ¢ a ac b c a
cahb . abec .
—,—,— arein A.P.= —,—,— are in H.P.
abc cahb

Let «, B be the roots of x2—x+p=0 and y &be root of x>—4x+q=0.If ¢, 3, 5, § are in G.P., then the
integral value of p and q respectively are [IIT Screening 2001]
(a) -2,-32 (b) -2,3 (c) -6,3 (d) -6,-32

a+p=1, af=p, y+o=4, yo=q

Since «, f, y, 6 are in G.P.

r=pBla=yl =051y

a+ar=1 = all+n=1, at®*+r)=4 = ar’l+n=4

Sorf=4 = r=+2

Ifr=2, a+2a=1 => a=1/3 and r=-2, a-2a=1 = a=-1

But p=aficl .. r=2,a=-1

L p=-2, q=ar® =1(-2)° =-32

If 1 - i is a root of the equation x?+ax+b =0, then the values of a and b are [Tamil Nadu Engg. 2002]
(@) 2,1 (b) -2,2 (© 2,2 (d2,-2

Since 1-i is aroot of x> +ax+b=0. .. 1+i is also a root.

Sum of roots = 1-i+1+i=-a = a=-2

Product of roots = (1-i)(l+i)=b => b=2

Hence a=-2, bh=2

If the roots of the equation x?-5x+16 =0 are ¢, £ and the roots of equation x*>+px+q=0 are o+ 4%,
afl2, then [MP PET 2001]
(a) p=19g=-56 (b) p=-1Lq=-56 () p=19=>56 (d) p=-1,q=56

Since roots of the equation x> -5x+16 =0 are a, .

= a+f=5af=16 and a2+ﬂ2+%ﬁ:—p = (a+ﬂ)2—2aﬁ+%:—p = 25—2(16)+%=—p = p=-1

and (a2+ﬂ2)[a7ﬂ]:q = [(a+/3)2—2aﬂ]%:q = (25-32)8=q = q=-56

g

If a# f,but a? =5a-3, #* =55 -3, then the equation whose roots are % and =~ is
a

[EAMCET 1989; AIEEE 2002]

(a) x*-5x-3=0 (b) 3x*-19x+3=0 (c) 3x2+12x+3=0 (d) None of these
s_a, B _d'+p _5a-3+58-3 wa’=5a-3
p «a afp af B> =58-3
S :M, p:g-ﬁzl = p=1. a, fare roots of x?-5x+3=0. Therefore a+ =5, af =3
af f «
s _56)-6_19

3 3



Example: 12

Solution:

Example:

Solution:

Example:

Solution:

Example:

Solution:

Example:

Solution:

(9}

13

(a)

14

(d)

15

(d)

16

(b)
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. xz—%x+1:0 = 3x2-19x+3=0
Let «, § be the roots of the equation (x-a)(x-b)=c, c=#0, then the roots of the equation
xX-a)(x—p)+c=0 are
[IIT 1992; DCE 1998, 2000; Roorkee 2000]
(a) a, c (b) b, c (c) a,b (d) a,d
Since a, B are the roots of (x—a)(x —b)=c i.e. of x?—(a+b)x+ab—-c=0
~a+f=a+b > a+b=a+pf and qf=ab-c = ab=af+cC
. a, b are the roots of x> —(a+f)x+af+c=0 = (Xx—a)(x—B)+c=0
Hence (c) is the correct answer
If @ and g are roots of the equation x> -ax+b=0 and V, =a"+ ", then [Rajasthan PET 1995; Karnataka CET 20

(a) V,,;=aV,-bV,, (b) V,,;=bV,-aV,, (© V,,,=aV,+bV,, (@) V,,=bV,+aV,,

Since « and g are roots of equation, x?—ax+b =0, therefore a+f=a, afi=b

Now, V,,; =a"™ + " = (a+ A)@" + N —af@" + ") = V,,, =a.V,-b.V,

If one root of the equation x?+px+q=0 is the square of the other, then [IIT Screening 2004]
(@) p’+a’-q@p+1)=0 (®) p®+0a’+q(L+3p)=0

(©) p*+0a’+q@p-1)=0 (@ p°®+0a®+q(L-3p)=0

Let @ and o be the roots then a+a?=-p, a.a’®=q
Now (@+a?)P =a® +a® +3c(@+a?) = —p® =q+9®-3pqg = p®+q°+ql—3p)=0

Let « and S be the roots of the equation x?+x+1=0, the equation whose roots are ', 8" is[IIT 1994; Pb. CET

(a) x*—x-1=0 (b) x*—x+1=0 (©) x*+x-1=0 (d) x*+x+1=0
—_ +1[ —_ —1+4+ H
Roots of x2+x+1=0 are x = 1_21 4 = 1_2\@': , 0°
Take a=w, f =’
. alg :W19 =w, ﬂ7 :(W2)7 :W14 =W2
. Required equation is x? +x+1=0
. . 1 R
If one root of a quadratic equation is m , then the equation is [Rajasthan PET 1987]
+
(a) x*+4x+1=0 (b) x*+4x-1=0 (€) x*—4x+1=0 (d) None of these
Given root = —~> — = 2-45 =-2++5, .. other root=-2—-+5
2+45 -1
Again, sum of roots = - 4 and product of roots = - 1. The required equation is x*+4x-1=0

4.8 Condition for Common Roots

(1) Only one root is common : Let a be the common root of quadratic equations

a,x*+b,x+c, =0 and a,x* +b,x+c, =0.

L aa’ +ba+c, =0, a,a’ +b,a+c, =0

2 2
a a 1 a a 1
By Crammer’s rule : = = or = =
-c, b a -¢C a b b,c, —b,c, a,c,—ac, ab,-ab,
-c, b, a —C a, b,
a,c, —a,c, b,c,—h,C
bt B e R o Mg b 20

ab, —a,b;,  a,c —ac, ’
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.. The condition for only one root common is (c,a, —¢,a,)* = (b,c, —b,c,)(@,b, —a,b,)

b, ¢

. . . A
(2) Both roots are common: Then required condition is + =1 =71,

a, b, ¢

Important Tips

& To find the common root of two equations, make the coefficient of second degree term in the two equations equal
and subtract. The value of x obtained is the required common root.

& Two different quadratic equations with rational coefficient can not have single common root which is complex or

irrational as imaginary and surd roots always occur in pair.

Example:

Solution:

Example:

Solution:

17

(b)

18

(a)

If one of the roots of the equation x?’+ax+b=0 and x?+bx+a=0 is coincident. Then the numerical

value of (a+b) is
[IIT 1986; Rajasthan PET 1992; EAMCET 2002]

(a) o (b) -1 (© (d) 5

If ais the coincident root, then ¢? +aa+b=0 and &® +ba+a=0

a? a 1
= 5 ,2° =
a‘-b b-a b-a

o’ =—@a+b), a=1= —@+b)=1 = (a+b)=-1

If a, b, ¢ are in G.P. then the equations ax>+2bx+c=0 and dx?+2ex +f=0 have a common root if

d e f .
—,—,— arein
abec
[IIT 1985; Pb. CET 2000; DCE 2000]
(a) A.P. (b) G.P. (c) H.P. (d) None of these

As given, b? =ac = ax’+2bx+c=0 can be written as ax®>+2Jacx+c=0 = (Jax+J/c)? =0 = x:—\/E
a

This must be common root by hypothesis
c

So it must satisfy the equation, dx?+2ex +f=0 = d[ J—Ze Cif-0
a a

d,f_2ejc__2 _d f_2
c cVa Jcia a c b

Hence E,E,i are in A.P.
abec

4.9 Properties of Quadratic Equation

(1) If f(a) and f(b) are of opposite signs then at least one or in general odd number of roots
of the equation f(x)=0 lie between a and b.

Y fla) = +ve f(a) = +ve

| R
Do Lo,

f(b) = - fb) = -

(2) If f(a)= f(b) then there exists a point c between a and b such that f'(c)=0, a<c<b.

)
W
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As is clear from the figure, in either case there is a point P or Q at x =c where tangent is
parallel to x-axis
i.e. f'(x)=0 at x=c.

(3) If ais a root of the equation f(x)=0 then the polynomial f(x) is exactly divisible by
(X —a) or (x —a) is factor of f(x).

(4) If the roots of the quadratic equations ax’ +bx+c=0, azx2 +b,x+c, =0 are in the same

ratio (i.e. X4 =ﬁj then b? /b2 =a,c, /a,c,.

1 ﬂZ
(5) If one root is k times the other root of the quadratic equation ax® +bx+c=0 then
k+1)> ﬁ
k ac

Example: 19 The value of ‘a’ for which one root of the quadratic equation (@’ -5a+3)x?+(Ba-1)x+2 =0 is twice as

large as the other is
[AIEEE 2003]

(a) 2/3 (b) -2/3 (c) 1/3 (d) -1/3
Solution: (a) Let the roots are a and 2«
Now, a+2a:21_i, a.ZaZZ; = 3a = 21—3a , 20 = 5 2
a“-5a+3 a“-5a+3 a“-5a+3 a“-5a+3
_33)2 Y
2L 2(1 33) === 2 = 9 39 _9 - 94 45a+27=1+9a° —6a = 39a=26 = a=2/3
9 (@ -5a+3) a“-5a+3 a“-5a+3

4.10 Quadratic Expression

An expression of the form ax? +bx+c, where a, b, c € R and a # 0 is called a quadratic
expression in x. So in general, quadratic expression is represented by f(x)=ax?+bx+c or

y =ax? +bx +c.

(1) Graph of a quadratic expression : We have y =ax? +bx +¢ = f(x)

-a x+£2— D :y+2—a(x+£j2
y= 2a 432 4a 2a

Now, let y+R=Y and X :)H_i
4a 2a

Y =aX? = X? =1Y
a

(i) The graph of the curve y = f(x) is parabolic.
(ii) The axis of parabolais X =0 or x +2£ =0 i.e. (parallel to y-axis).
a

(iii) (a) If a > o, then the parabola opens upward.
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(b) If a < 0, then the parabola opens downward.

a>o0,D<oO a<o0,D<

(iv) Intersection with axis

. . -b++vD
(a) x-axis: For x axis, y=0 = ax? +bx+c=0 = x =b2—‘/_
a
. . o ~-b++/D
For D > 0, parabola cuts x-axis in two real and distinct points i.e. x = —Qa
a

For D = 0, parabola touches x-axis in one point, x =-b/2a.

a<o D>

a<o D=

(b) y-axis : For y axis x=0, y=c

(2) Maximum and minimum values of quadratic expression : Maximum and minimum value of
quadratic expression can be found out by two methods :

(i) Discriminant method : In a quadratic expression ax® +bx +c.
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(a) If a > 0, quadratic expression has least value at x =-b/2a. This least value is given by

4ac-b*> D
~ 4a 4a’
(b) If a < 0, quadratic expression has greatest value at x =-b/2a. This greatest value is
given by M __b .
4a 4a
(ii) Graphical method : Vertex of the parabola Y =aX? is X =0, Y =0

i.e., x+£=0, y+£=0 = X=-b/2a, y=-D/4a
2a 4a

Hence, vertex of y =ax? +bx +c is (-b/2a,—D/4a)

(a) For a > 0, f(x) has least value at x = —21. This least value is given
a a>o
b D
b - =
y ( ZaJ 4a
verte
(b) For a < 0, f(x) has greatest value at x =—-b/2a. This greatest value is .
verte
given by f(— lj = —R. )
2a 4a a<o
(3) Sign of quadratic expression : Let f(x)=ax? +bx+c or y =ax?+bx+c

Where a, b, c € R and a # 0, for some values of x, f(x) may be positive,
negative or zero. This gives the following cases :
(i)a>o0and D < 0,so f(x)>0 for all xeR i.e., f(x) is positive for all real values of x.

(i) a<oand D< 0, so f(x)<0 for all x € R i.e., f(x) is negative for all real values of x.

(iii) a > o and D = 0 so, f(x)>0 for all x € R i.e., f(x) is positive for all real values of x
except at vertex, where f(x)=0.

(iv) a < 0 and D = 0 so, f(x)<0 for all x € R i.e. f(x) is negative for all real values of x
except at vertex, where f(x)=0.

(v)a>oand D >0
Let f(x)=0 have two real roots « and S (¢ < f), then f(x)>0 for all X €(—w,a)U(f,0) and

f(x) <0 for all x e(a, ).

(vi) a<0 and D>0
Let f(x)=0 have two real roots ¢ and g (¢ < f3),

Then f(x)<0 for all x € (~wo,a)U(B,0) and f(x)>0 for all x €(«, f)

Example: 20 If x be real, then the minimum value of x% —8x +17 is [MNR 1980]
(a) -1 (b) o ()1 (d) 2

p— 2 p—
Solution: (¢) Since a=1>0 therefore its minimum value is = 4ai b = 4(1)(1‘71) 64 = % =

a

2 p—
Example: 21  If x is real, then greatest and least values of X X +1 are [IIT 1968; Rajasthan PET 1988]
X+ X+

(a) 3,-1/2 (b) 3,1/3 (c) -3,-1/3 (d) None of these
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2 —
Solution: (b) Let y=* —**1
X“+x+1

X2y -+ +Dx+(y-1)=0

" x is real, therefore b*—4ac>0
= Y+1° -4y -Dy-1=>0 = 3y2-10y+3<0 = By-1)(y-3)<0 = (y—%}(y—S)SO = %£y£3

Thus greatest and least values of expression are 3, 1/3 respectively.
Example: 22 If f(x) is quadratic expression which is positive for all real value of x and g(x)= f(x)+ f'(x)+ f”(x) . Then
for any real value of x [IIT 1990]
(a) g(x)<0 (d) 9(x)>0 (¢) 9g(x)=0 (d) 9g(x)=0
Solution: (b) Let f(x)=ax?+bx +c, then g(x) = ax? +bx +c+2ax +b + 2a = ax? + (b + 2a)x + (b + ¢ + 2a)
* f(x)>0. Therefore b?-4ac<0 and a>0
Now for g(x),
Discriminant = (b +2a)’ —4a(b +c +2a) = b? + 4a® + 4ab —4ab — 4ac —8a® = (b* —4ac)—4a® <0 as b’ -4ac<0
Therefore sign of g(x) and a are same i.e. g(x)>0.
Example: 23 If o, £ (a < ) are roots of the equation x?+bx +¢c=0 where (c <0 <b) then [IIT Screening 2000]
(a) O<a<p (b) a<0<pB< | () a<p<0 (d) a<04qal<p
Solution: (b) Since f(0)=0+0+c=c<0
.. Roots will be of opposite sign, a+f=-b=-ve (b > 0)
It is given that a < 8
So, a+ 3 =-ve is possible only when | | >

= a<0,>0]|a| > = a<0< < |

4.11 Wavy Curve Method

Let f(X)=(x —a)*(x-a,)2(x —ay)“.....(x —a,_ )" (x —a ) ... 1)
Where k,,k,,k;....,k, € N and a,,a,,8;,......,a, are fixed natural numbers satisfying the
condition

a; <a, <8z....<a,4 <4,

First we mark the numbers a,,a,,a;,......,a, on the real axis and the plus sign in the interval
of the right of the largest of these numbers, i.e. on the right of a,. If k, is even then we put plus
sign on the left of a, and if k, is odd then we put minus sign on the left of a,. In the next
interval we put a sign according to the following rule :

When passing through the point a, ; the polynomial f(x) changes sign if k, ; is an odd number
and the polynomial f(x) has same sign if k,;, is an even number. Then, we consider the next

interval and put a sign in it using the same rule. Thus, we consider all the intervals. The solution of
f(x) >0 is the union of all intervals in which we have put the plus sign and the solution of f(x)<0 is

the union of all intervals in which we have put the minus sign.

4.12 Position of Roots of a Quadratic Equation
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Let f(x)=ax?+bx+c, where a, b, ¢ € R be a quadratic expression and k,k,,k, be real

numbers such that k; <k,. Let o, B be the roots of the equation f(x)=0 i.e. ax’ +bx+c=0. Then

~b++/D
a =

~b-+/D
n P
a 2a

where D is the discriminant of the equation.

(1) Condition for a number k (If both the roots of f(x) = 0 are less than k)

a>o

(i) D=0 (roots may be equal)

where o < g

(ii) af(k)>0

(iii) k>-b/2a,

(2) Condition for a number k (If both the roots of f(x) = 0 are greater than k)

(i) D=0 (roots may be equal)

a>o /

where a < g

(3) Conditiot \

(i) D>0

(ii) af(k)> 0

etween the roots

(iii) k<-b/2a,

(-b/2a, -

(ii) af(k)<0, where a< g

(4) Condition for numbers ki and k; (If exactly one root of f(x) = 0 lies in the interval (ki, k2))

a>o

/e, B

A}

X

ik, |

a<o
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(i) D>0 (ii) f(k,)f(k,)<0, where a<f.
(5) Condition for numbers ki and k; (If both roots of f(x) = 0 are confined between k; and k)

af(k,)>0

(-b/2a, -

a>o

a<o

(-b/2a, -
(i) D=0 (roots may be equal) (ii) af(k,)>0 (iii)
(iv) k, <-b/2a<k,, where a < g and k, <k,
(6) Condition for numbers ki and k2 (If kyand k2 lie between the roots of f(x) = 0)

a>o i '

%k ko \PB x-axis
ki ko
aWﬁ x- a<o

(i) D>0 (ii) af(k,)<0 (iii)

af(k,)<0, where a< p

Example: 24

Solution: (a)

conditions.
Example: 25

Solution: (d)

If the roots of the equation x?-2ax+a?+a—-3=0 are real and less than 3, then [IIT 1999; MP PET 2000]
() a<2 (b) 2<a<3 (c) 3<a<4 (d) a>4

Given equation is x? —2ax+a’+a-3=0

If roots are real, then D>0

= 4a’-4(@*+a-3)>0 = -a+3>0 = a—-3<0 = a<3

As roots are less than 3, hence f(3)>0

9-6a+a’+a-3>0 = a’-5a+6>0 = (@a-2)@-3)>0 = a<2a>3. Hence a < 2 satisfy all the

The value of a for which 2x?-2(2a+1)x+a(@+1)=0 may have one root less than a and another root

greater than a are given by [UPSEAT 2001]
(a) 1>a>0 (b) -1<ax<0 (c) a=0 (d) a>0 or a<-1

The given condition suggest that a lies between the roots. Let f(x) = 2x2—2(2a+1)x +a(@+1)

For ‘a’ to lie between the roots we must have Discriminant > 0 and f(a)<0

Now, Discriminant > 0

4(2a+1)* -8a(@a+1)>0 = 8(@’+a+1/2)>0 which is always true.

Also f(a)<0 = 2a’*-2aa+1)+a@+1)<0 = -a’-a<0 = a’+a>0 = a(l+a)>0 = a>0 or a<-1
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4.13 Descarte's Rule of Signs

The maximum number of positive real roots of a polynomial equation f(x)=0 is the number

of changes of sign from positive to negative and negative to positive in f(x).
The maximum number of negative real roots of a polynomial equation f(x)=0 is the

number of changes of sign from positive to negative and negative to positive in f(—x).

Example: 26 The maximum possible number of real roots of equation x°-6x*-4x+5=0 is [EAMCET 2002]
(a) o (b) 3 (©) 4 (d) 5
Solution: (b) f(x)=x®—-6x?>—-4x+5=0
+ - - +

2 changes of sign = maximum two positive roots.
f(—x)= x> —6x2 +4x+5
- - + o+
1 changes of sign = maximum one negative roots.
= total maximum possible number of real roots = 2 + 1 = 3.

4.14 Rational Algebraic Inequations
(1) Values of rational expression P(x)/Q(x) for real values of x, where P(x) and Q(x) are quadratic

a,x’ +b,x +c¢,

2

expressions : To find the values attained by rational expression of the form
a,x“ +b,x+c,

for

real values of x, the following algorithm will explain the procedure :

Algorithm

Step I: Equate the given rational expression to y.

Step II: Obtain a quadratic equation in x by simplifying the expression in step I.

Step III: Obtain the discriminant of the quadratic equation in Step II.

Step IV: Put Discriminant > 0 and solve the inequation for y. The values of y so obtained
determines the set of values attained by the given rational expression.

(2) Solution of rational algebraic inequation: If P(x) and Q(x) are polynomial in x, then the
P(X) >0 P(x) <0 P(X) >0 and P <0 are known as rational algebraic inequations.

QX)) QX)) QM) Q(x)

To solve these inequations we use the sign method as explained in the following algorithm.

inequation

Algorithm

Step I: Obtain P(x) and Q(x).

Step II: Factorize P(x) and Q(x) into linear factors.

Step III: Make the coefficient of x positive in all factors.
Step IV: Obtain critical points by equating all factors to zero.

Step V: Plot the critical points on the number line. If there are n critical points, they divide
the number line into (n + 1) regions.
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P(x)

Step VI: In the right most region the expression m bears positive sign and in other
X

regions the expression bears positive and negative signs depending on the exponents of the
factors.

4.15 Alaebraic Interpretation of Rolle’s Theorem

Let f(x) be a polynomial having « and g as its roots, such that « < . Then, f(a)=f(8)=0.

Also a polynomial function is everywhere continuous and differentiable. Thus f(x) satisfies all
the three conditions of Rolle’s theorem. Consequently there exists y (a, f) such that f'(y)=0 i.e.

f'(x)=0 at x =y. In other words x =y is a root of f'(x)=0. Thus algebraically Rolle’s theorem
can be interpreted as follows.
Between any two roots of polynomial f(x), there is always a root of its derivative f'(x).
Lagrange’s theorem : Let f(x) be a function defined on [a b] such that

(i) f(x) is continuous on [a b] and

(ii) f(x) is differentiable on (a, b), then c € (a, b), such that f'(c)= M
-a

Lagrange’s identity : If a,,a,,a;,b,;,b,,b; R then:

(a7 +a; +a3)b; +bj +b3)—(ab; +a,b, +a;b,)* = (@b, —a,b;)* +(@,b; —ash,)* +(@zb; —a;b;)?

Example: 27 If 2x > 1 , then [1IT 1987]
2x2 +5x+2 x+1
(a) 2>x>-1 (b) 2>2x>2-1 (c) 2<x<-1 (d) 2<x<-1
2 _ 2 _ _ _ _
Solution: (¢) Given 2x - >0 = 2X° +2X —2X" —5x =2 >0 = 3x -2 >0
2x%2 +5x+2 Xx+1 @x +1)(x + 2)(x +1) @x+D(X +2)(x +1)
-3(x +2/3) 20 > x+2/3)
X +D)x +2)2x +1) X+D(X+2)(2x +1)
Equating each factor equal to O, h n ot
We get x=-2,-1,—2/3,—1/2 -2 >~—"-1 -2/3—"-1/2

X e-2-ul-2/3,-1/2[ = -2/3<x<-1/2 or 2<x<-1

Example: 28 If for real values of x, x?2 —3x+2>0 and x> —-3x-4<0, then [IIT 1983]
(a) -1<x<1 (b) -1<x<4 (c) -1<x<lor 2<x<4 (d) 2<x<4

Solution: (¢) x%>-3x+2>0 or (x-1)(x-2)>0
L Xelw)U@Rw) ) “1 _ 2/

Again x? —3x-4<0 or (x —4)(x +1)<0

.. +
o xel-,4 (ii) =
From eq. (i) and (ii), xe[-1,)u(24] = -1<x<l or 2<x<4
Example: 29 If b >a, then the equation (x —a)(x —b)-1=0, has [IIT Screening 2000]

(a) Both roots in [a b] (b) Both roots in (- «, a)
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(c) Both roots in (b, ) (d) One root in (- «, a) and other in (b, +x)
Solution: (d) We have, (x—-a)(x-b)-1=0

x—-a)(x-b)=1>0 = x—-a)(x-b)>0 [."b>a]
[CIN /®
aN_@ b
X €]—o,a[u]lb,+o , i.e. (-oa) and (b, ©).

x+1 1. .
>— 18 [Orissa JEE 2002]

x2+2 4

Example: 30 The number of integral solution of

(a) 1 (b) 2 (c) 5 (d) None of these

X+l 1o Xz;‘xz—ﬂo = x-Q2+V6))(x —(2—6))<0

x2+2 4 x% +
R et
= 2-J6 <x<2+6 G~ —"2+6

Approximately, 0.4 <x <4.4

Solution: (¢)

Hence, integral values of x are 0, 1, 2, 3, 4

Hence, number of integral solution = 5

Example: 31 If 2a+3b+6c=0 then at least one root of the equation ax? +bx +c=0 lies in the interval
[Kurukshetra CEE 2002; AIEEE 2002]

(a) (0, 1) (b) (1, 2) (c) (2,3) (d) (3,4)

Solution: (a) Let f'(x)=ax?+bx +¢

3 2
ax®  bx
. f(x :If’x dX = —+—+0X
(x) (x) 3 5
Clearly f(0)=0, f(1):§+9+czwzgzo
3 2 6 6

Since, f(0)=f(1l)=0 . Hence, there exists at least one point c in between 0 and 1, such that f'(x)=0, by
Rolle’s theorem.
Trick: Put the value of a=-3,b=2,¢c=0 in given equation
-3x2+2x=0 = 3x*> -2x=0 = x(3x-2)=0

x=0,x=2/3, which lie in the interval (0, 1)

4.16 Equation and Inequation containing Absolute Value

(1) Equations containing absolute values

X, if x>0

By definition, | x| = .
y x| {— X, ifx<0
Important forms containing absolute value :

Form I: The equation of the form | f(x)+g(x)|H f(x)| +| g(x)| is equivalent of the system
f(x).g(x)=>0.
Form II: The equation of the form | f,(x)| +| f,(X)] +| f;(X)] +.....| f,(X)|=0(x) ... i)

Where f,(x), f,(x), f;(x)......f,(X),9(x) are functions of x and g(x) may be a constant.



176 Quadratic Equations and Inequations

Equations of this form can be solved by the method of interval. We first find all critical
points of f (x),f,(x).....f,(x). If coefficient of x is +ve, then graph starts with +ve sign and if it is

negative, then graph starts with negative sign. Then using the definition of the absolute value,
we pass form equation (i) to a collection of system which do not contain the absolute value
symbols.

(2) Inequations containing absolute value
By definition, |x| <a= —-a<x<a (a>0), |x|<a= -a<x<a,
|x] >a= x<-aor x>aand| x| 2a = x<-aor x>a

Example: 32 The roots of | x-2|? +| x—2| -6 =0 are [UPSEAT 2003]

(a) 0,4 (b) -1, 3 (C) 4, 2 (d) 51

Solution: (a) Wehave | x-2|? +| x-2|-6=0

Let| x-2] =X

XZ+X-6=0

= X:@=2,73 = X=2 and X=-3

5| x—=2] =2 and | x-2| =-3, which is not possible.

= X-2=20r x—-2=-2
~ X=4 or x=0

Example: 33 The set of all real numbers x for which x*~| x+2| +x >0, is [IIT Screening 2002]
@ (0-2URx) (B (2-V)UE2,9) (@ (w-Dulx) (D (2,%)

Solution: (b) Casel: If x+2>0 i.e. x>-2, we get

x2-x-2+x>0 = x2-2>0 = (x-v2)(x++2)>0

= X € (~o0,—2) U(/2,00) N s
-2 V2
But x>-2
Cxe[2-J2)uE2w L (i)

CaseIl: x+2<0 i.e. x<-2, then
X2+ Xx+2+x>0 = x*+2x+2>0 = (x+1)>+1> 0. Which is true for all x
o Xe(-o -2 (ii)
From (i) and (ii), we get, x e (—oo,—\/E)u(\/E,OO)
Example: 34 Product of real roots of the equation t2x2+| X|+9=0 (t=0) [AIEEE 2002]
(a) Is always +ve (b) Is always -ve (c) Does not exist (d) None of these
Solution: (c) Expression is always +ve, so t?x2+| x| +9 =0 . Hence roots of given equation does not exist.

Example: 35 The number of solution of log,(x —1) =log,(x —3) [IIT Screening 2001]



Quadratic Equations and Inequations 177
(a) 3 (®) 1 () 2 (d) o
Solution: (b) We have log,(x —1)=log,(x —3)
Xx-1)=(x-3 = x-1=x2+9-6x = x?°-7x+10=0 = (x-5)(x—-2)=0
Xx=5or x=2
But x—3<0, when x=2. .. Only solution is x=5.

Hence number of solution is one.

**k%
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A real root of the equation Iog4{logz(\/m-\/;)}: 0 is [AMU 1999]
(a) 1 (b) 2 (© 3 (d) 4
The roots of the equation 7'°97(x274x+5) =x-1 are
(a) 4,5 (®) 2,-3 (© 2,3 (d) 3,5
The solution set of the equation log, 2.log,, 2=1log,, 2 is
@ p72%] (b) {% 2} © {% 22} (d) None of these
The solution of the equation 3% +3x'%% -2 is given by
(a) 3lgza (b) 3-log;a © 2logza (d) 9 -logza
If 31 =6'23 then x is
(@) 3 (b) 2 (c) log,2 (d) log,3
The solution of | x /(x —=1)| +| x|=x2/] x-1] is
(a) x=0 (b) x>0 (c) xea) (d) None of these
If 2log(x +1)—log(x®* —1)=log 2, then x equals
(a) 1 (b) o (c) 2 (d) 3
The real roots of the equation x 2 +5| x| +4=0 are [MNR 1993]
(a) {-1-4} (b) {14} (c) {-4,4} (d) None of these
If | X% —x — 6|=x + 2, then the values of x are [Roorkee 1982; Rajasthan PET 1992]
(a) 2,2,-4 (b) —2,2,4 (o) 3,2,-2 (d) 4,43
{xeR|x-2|=x%}= [EAMCET 2000]
() {-1.2} (b) {12} () {-1-2} (@) {4-2}
If ax?+bx +c=0, then x = [MP PET 1995]
(a) b+ m ) -bzx m ©) x (d) None of these

2a 2a ~bb? —4ac
If x%/3 —7xY3 +10 =0, then x = [BIT Ranchi 1992]
(a) {125} (b) {8} () ¢ (d) {125,8}%

The roots of the given equation (p—g)x*>+(@—-Nx+(r-p)=0 are

q_r,l

(b)

(@ 279, (©
r-p

The solution of the equation X +l =2 will be
X

[Rajasthan PET 1986; MP PET 1999]

P (@ 1,2~

[MNR 1983]
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@ 2, -1 (®) o,—1,—% © —1,—% (d) None of these
One root of the following given equation 2x°® —14x* +31x% —64x? +19x +130 =0 is [MP PET 1985]
(a) 1 (b) 3 () 5 (@ 7
The roots of the equation x* —4x®+6x2-4x+1=0 are [MP PET 1986]
(a)1,1,1,1 (b) 2,2,2,2 (c) 3,1, 3,1 (d1,2,1,2
One root of the equation (X +1)(x +3)(x + 2)(x +4) =120 is [T.S. Rajendra 1991]
(a) -1 (b) 2 (o) 1 (d o
If 9% —4x3*%2 135 =0, then the solution pair is
(@) (1, 2) (b) (2, 3) © (2,4 (@ (1, 3)
In the equation 4%*2 =223 4 48 the value of x will be

3
(a) Y (b) -2 () -3 (d) 1
The roots of the equation 4* —3.2"*% 1128 =0 are [AMU 19851
(a) 1and 2 (b) 2and 3 (c) 3and 4 (d) 4and 5
The root of the equation v2x -2 ++vx-3=2 is [Roorkee 1979]
(a) 3 (b) 19 (c) 3,19 (d) 3, -19
The solution of the equation vx+1++x-1=0 is [IIT 1978]
(a) 1 (b) -1 (c) 5/4 (d) None of these
If x :\/6+\/6+\/6+ ..... tow , then [Pb.CET 1999]
(a) xis an irrational number (b) 2<x<3 (c) x=3 (d)

The real values of x which satisfy the equation (5+ 2\/5))(2’3 +6- 2\/6)"2’3 =10 are
[Kurukshetra CEE 1995; Karnataka CET 1993]

(a) +2 (b) +2 (©) +2,+42 (@ 242
If one root of the equation a(b —c)x® +b(c—a)x +c(a—b)=0 is 1 then, its other roots is [Rajasthan PET 1986]
(ay 20 by S@-b) (c) PC-23) (d) None of these
b(c-a) ab-c) ab-c)

The imaginary roots of the equation (x2 +2)% +8x2 =6x(x? +2) are [Roorkee 1986]
(a) 1+i (b) 2+i (c) -1+i (d) None of these
GM of the roots of the equation x2-18x+9=0 is [Rajasthan PET 1997]
(a) 6 (b) 3 (c) -3 (d) +3
The solution set of the equation (x +1)? +[x —1]* =(x —1)? +[x +1]° is
(a) xeR (b) xeN (c) xel (d) xeQ

1 1 1 1 1 1 199 | .
[ZHZ*%HTM}* ..... [Z%} is
(a) 49 (b) 50 (c) 51 (d) None of these
The value of X =y2++2+ JT is [Karnataka CET 2001]
(a) -1 (b) 1 (c) 2 (d) 3
If x> —x+1=0, then value of x*" is [DCE 1995]
(a) -1,1 (b) 1 (c) -1 (d o
For what value of a the curve y = x2 +ax +25 touches the x- axis
(a) o (b) £5 (c) %10 (d) None of these

Let o, f be the roots of the quadratic equation x2+px+p3=0 (p=0). If (@ p) is a point on the parabola y2 =X,

then the roots of the quadratic equation are [MP PET 2000]
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(a-) 4’_2 (b)_4)_2 (C) 472 (d)_472
If expression efn*xssinxssin®xr..)n2} gatisfies the equation x2 —9x+8 =0, find the value of _C8X  g<x<Z T 199
COS X +Sin X 2
(a) ! (b) ! (©) _2_ (d) None of these
1+43 1-43 1-42
2
The roots of equation 2x+31 + x2 +; = 2x ;47 are [Rajasthan PET 1994]
X -
(@ 3,-3 (b) 5,-5 (©) V3,-43 (@ J5,-45
If x*+y? =25y =12, then x = [BIT Ranchi 1992]
() {3, 4} (b) {3, -3} () {3,4,-3,-4} (@) {-3,-3}
The some of all real roots of the equation | x —2| 2 +| x-2| -2=0 is [IIT 1997; Himachal CET 2002]
(a) 2 (b) 4 (1 (d) None of these
A two digit number is four times the sum and three times the product of its digits. The number is [MP PET 1994]
(a) 42 (b) 24 (c) 12 (d) 21
The number of real solutions of the equation | X2 +4X + 3| +2x+5=0 are [IIT 1988]
(@) 1 (b) 2 (© 3 (d) 4
The number of the real values of x for which the equality | 3x2 +12x + 6| =5x +16 holds good is [AMU 1999]
(a) 4 (b) 3 (c) 2 (d) 1
The number of real solutions of the equation sine* =5* +57* is [1IT 1990, 2002]
(a) o (b) 1 (c) 2 (d) Infinitely many
The number of the real solutions of the equation —x? +x —1=sin* x is
(a) 1 (b) 2 () o (d) 4
The number of solutions of cos x :|8L0| is
(a) 50 (b) 52 (c) 53 (d) None of these
The equation ./(x +1) —y/(x —1) =/(4x —1) has [IIT 1997]
(a) No solution (b) One solution (c) Two solutions (d) More than two solution
The number of real roots of \/5x2 —6X+8 —\/5x2 —-6x—-7 =1 is [Roorkee 1984]
(@) 1 (b) 2 (© 3 (d) 4
The number of roots of the quadratic equation 8sec?O—-6secH+1=0 is [Pb. CET 1989,94]
(a) Infinite (b) 1 (c) 2 (d) o
The number of values of x in the interval [0,57] satisfying the equation 3sin? x —7sinx +2=0is [IIT 1998, MP PET 2000]
(a) o (b) 5 (c) 6 (d) 10
The maximum number of real roots of the equation x?"-1=0, is [MP PET 2001]
(@) 2 (b) 3 () n (d) 2n
The equation x + % =1+ % has [IIT 1983; MNR 1998; Kurukshetra CEE 1993]
-X -X
(a) No real root (b) One real root (c) Two equal roots (d) Infinitely many roots
The number of real roots of equation (x —1)? +(x —2)* +(x—3)* =0 is [IIT 1990; Karnataka CET 1998]
(a) 2 (b) 1 () o ()3
The number of roots of the equation log(—-2x)=2log(x +1) are [AMU 2001]
(a) 3 (b) 2 (c) 1 (d) None of these

10
Number of real roots of the equation Z(x -n®=0is

r=1
(a) o (b) 1 (©) 2 (d) 3
The minimum value of | X —3| +| x—2| +| x=5]| is

(a) 3 (b) 7 () 5 (d) 9
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Rationalised denominator of

1 -
V2V

243 +34/2 -/30 3v2 - 243 -\30 243 —3./2 + /40 243 +34/2 -4/20
@ —— b)) —m——— ) — a@ ——
12 15 10 15
If x =47 +4\/§, then x+ l = [EAMCET 1994]
X
(a) 4 (b) 6 (e 3 (d) 2
If log, x +1log, 2 = % =log,y+ Iogy 2and x =y, then x+y= [EAMCET 1994]
(a) 2 (b) 65/8 (c) 37/6 (d) None of these
The equation log, x +log,(1+x)=0 can be written as [Kurukshetra CEE 1993; MP PET 1989]
(a) x2+x-e=0 (b) x2+x-1=0 (c) x2+x+1=0 (d) x2+xe—-e=0
If f(x)= 2x% +mx? -13x +n and 2, 3 are roots of the equation f(x)=0, then the value of m and n are [Roorkee 1990]
(a) -5,-30 (b) - 5,30 (¢) 5,30 (d) None of these
The number of real solutions of the equation e* = x is
(a) 1 (b) 2 (c) o (d) None of these
The sum of the real roots of the equation x?+| x| -6 =0 is
(a) 4 (b) o (c) -1 (d) None of these
The number of values of a for which (@° —3a+2)x?+(@*—5a+6)x+a’—4 =0 is an identity in x is
(a) o (b) 2 ()1 (d) 3
The number of values of the pair (a, b) for which a(x +1)° +b(x? —3x —2)+x+1=0 is an identity in x is
(a) o (b) 1 (c) 2 (d) Infinite
If (V2) +(/3)* =(/13)*/? then the number of values of x is
(a) 2 (b) 4 (c) 1 (d) None of these
The number of real solutions of the equation 6-x _ 2+ s
x2 -4 X +2
(a) Two (b) One (c) Zero (d) None of these
The number of real solutions of Vx2—4x+3 +Vx?—9 =V4x2—14x+6 is
(a) One (b) Two (c) Three (d) None of these
Advance Level )
If -1<x <0, then solution of the equation | x+1| —| x| +3| x-1|] x-2|=x+2 is [IIT 1976]
(a) 1,5/3 (b) 5/3 (c) 1/3 (d) None of these
The real roots of | x|® -3x? +3| x| 2=0 are [DCE 1997]
(a) 0,2 (b) £1 (c) £ 2 (d 1,2
The number of real solutions of the equation 2*'%+(/2 +1)* =(5+242)'? is
(a) One (b) Two (c) Four (d) Infinite
The number of negative integral solutions of x2.2*™ 4 2X7#2 — x2 Jx=3+4 | px-1 jg [DCE 1993]
(a) o (b) 1 (c) 2 (d) 4
The equation e* -x-1=0 has [Kurukshetra CEE 1998]
(a) Only one real root x = 0 (b) At least two real roots (c) Exactly two real roots(d)
The number of real roots of the equation e*"*—e S"X_4 =0 are [IIT 1982]
(a) 1 (b) 2 (c) Infinite (d) None of these

If a, b, c are positive real numbers, then the number of real roots of the equation ax?+b| x| +c=0 is
[DCE 1998, UPSEAT 1999]
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(a) 2 (b) 4 (c) o (d) None of these

The number of real solutions of equation log,,[98 +[X% —x2 —12x +36]] = 2 are

(a) 4 (b) 1 (c) 2 (d) 3

The equation x®/#0092°+(0z )-5/4 _ [5" phag [IIT 1989]
(a) At least one real solution (b) Exactly three real solutions
(c) Exactly one irrational solution () All the above

The number of solutions of | [x]-2Xx| =4 , where [x] is the greatest integer is <X, is

(a) 2 (b) 4 (c) 1 (d) Infinite

Let f(x) be a function defined by f(x)=x—-[x], 0% x e R, where [x] is the greatest integer less than or equal to x.
then the number of solutions of f(x)+ f[l) =1
X

(a) o (b) Infinite (c) 1 (d) 2
If m be the number of integral solutions of equation 2x?—-3xy —9y?—11=0 and n be the number of real solutions

of equation x®—-[x]-3=0, then m =

(a) n (b) 2n (c) n/2 (d) 3n
The set of values of ¢ for which x®-6x%+9x —c¢ is of the form (x—a)’(x— ) (&, B real) is given by
(a) {o} (b) {4} (c) {o, 4} (d) Null set
k
If O<a <1 forr =1, 2, 3, ... , k and m be the number of real solutions of equation Z:(ar)X =1 and n be the

r=1

k
number of real solution of equation Z(x -a,)" =0, then

r=1
(a) m=n (b) m<n (c) m=n (d) m>n
Let P,(x)=1+2x +3x?+....+(n+1)x" be a polynomial such that n is even. Then the number of real roots of
P(x)=0 is

[DCE 1994]
(a) o (b) n (c) 1 (d) None of these

The number of all possible triplets (a;,a,,a;) such that a, +a, cos 2x +a, sin”> x =0 for all x is [IIT 1987 ]

(a) Zero (b) One (c) Three (d) Infinite
The solutions of the equation 2x —2[x]=1, where [x] = the greatest integer less than or equal to x, are

(a) x=n+%,neN (b) x=n—%,neN (c) x=n+%,nei‘ (d) n<x<n+l ne?

The number of real solutions of 1+| e*-1| = e*(e*-2) is
(a) o (b) 1 (c) 2 (d) 4

. . 1
The equation Zsngwzos2 X=X+—,0<X S% has
X

(a) One real solution (b) No real solution
(c) Infinitely many real solutions (d) None of these
If y #0 then the number of values of the pair (x, y) such that x +y+1 :% and (x +y)1 = —% , is
y y
(a) 1 (b) 2 (c) o (d) None of these
The number of real solutions of the equation log,; x =| x| is
(a) 1 (b) 2 (c) o (d) None of these

The product of all the solutions of the equation (x—2)>-3| x-2| +2=0 is
(a) 2 (b) -4 (c) o (d) None of these
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88. If 0<x<1000 and [%}+{%}{g} = % X, where [x] is the greatest integer less than or equal to x, the number of
possible values of x is
(a) 34 (b) 32 (c) 33 (d) None of these
89. The solution set of (x)* +(x +1)? = 25, where (x) is the least integer greater than or equal to x, is
(a) (2,4) (®) (-5,-4]u (23] (©) [-4,-3)v (3, 4] (d) None of these
90. If [x]? =[x +2], where [x] = the greatest integer less than or equal to x, then x must be such that
(a) x=2,-1 (b) x€[2,3) (c) xe[-1,0) (d) None of these
2
91. The solution set of x+1 + x+1| = (X|+|1) is
X
(a) {x| x>0} (b) {x| x>0}yu{-1} (c) {-1,1} (d) {x|] x=1 or x<-1}

92. If a3®"*4+a3 ¥ *_2=0 has real solutions, x = T o<xz< 7, then the set of possible values of the parameter a is
> p p

(a) [-1,1] (b) [-1,0) (©) (o, 1] (d) (0, +x)

( Nature of roots ()

Basic Level 'Y

93. The roots of the quadratic equation 2x2+3x+1=0, are [IIT 1983]
(a) Irrational (b) Rational (c) Imaginary (d) None of these

94. The roots of the equation x2 + 2\/§x +3=0 are [Rajasthan PET 1986]
(a) Real and equal (b) Rational and equal (c) Irrational and equal (d) Irrational and unequal

95. Ifl, m, n are real and I = m, then the roots of the equation (I-m)x?-5(0+m)x—2(—m)=0 are[IIT 1979; Rajasthan PET 1983
(a) Complex (b) Real and distinct (c) Real and equal (d) None of these

96. If a and b are the odd integers, then the roots of the equation 2ax? +(a+b)x+b=0, a#0, will be [Pb. CET 1988]
(a) Rational (b) Irrational (c) Non-real (d) Equal

97. If k e(-0,—2)U(2,), then the roots of the equation x?+2kx+4 =0 are [DCE 2002]
(a) Complex (b) Real and unequal (c) Real and equal (d) One real and one

imaginary

98. Let a, b and c be real numbers such that 4a+2b+c=0 and ab>0. Then the quadratic equation ax’+bx +c=0
has [IIT 1990]
(a) Real roots (b) Complex roots (c) Purely imaginary roots (d) Only one root

99. If a<b<c<d, then the roots of the equation (x —a)(x —c)+2(x —b)(x —d)=0 are [IIT 1984]
(a) Real and distinct (b) Real and equal (c) Imaginary (d) None of these

100. If bb, =2(c, +c,), then at least one of the equations x*+b;x+c;, =0 and x®+b,x+¢, =0 has
(a) Real roots (b) Purely imaginary roots (c) Imaginary roots (d) None of these

101. In the equation x®+3Hx+G =0, if G and H are real and G?+4H?® >0, then the roots are [Karnataka CET 2000]
(a) All real and equal (b) All real and distinct (c) One real and two imaginary (d)

102. The equation (x —a)’ +(x—b)*+(x-c)* =0, has

(a) All the roots real (b) One real and two imaginary roots
(c) Three real roots namely x=a,x=b,x=c (d) None of these
103. For the equation | x2| +| x| -6 =0, the roots are [EAMCET 1988, 93]
(a) One and only one real number (b) Real with sum one
(c) Real with sum zero (d) Real with product zero
104. If a>0,b>0,c>0, then both the roots of the equation ax?+bx+c=0 [IIT 1980]

(a) Are real and negative(b) Have negative real parts (c) Are rational numbers (d) None of these
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Let one root of ax?+bx +c=0, where a, b, c are integers be 3+ \/g, then the other root is [MNR 1982]
(@) 3-+5 (b) 3 © 5 (d) None of these

If 2+i is a root of the equation x®-5x%+9x -5 =0, then the other roots are [Kerala (Engg.) 2002]
(a) 1and 2—i (b) -1 and 3+i (c) oand 1 (d) -1and i-2

If a b, ¢ are nonzero, unequal rational numbers then the roots of the equation
abc?x? +(3a +b?)cx —6a® —ab+2b2 =0 are

(a) Rational (b) Imaginary (c) Irrational (d) None of these

The equation x?—-6x+8+A(x>-4x+3)=0, 1R, has

(a) Real and unequal roots for all 1 (b) Real roots for 1 <0 only

(c) Real roots for 4>0 only (d) Real and unequal roots for
only

If a>1, roots of the equation (1—a)x®>+3ax—-1=0 are

(a) One positive and one negative (b) Both negative
(c) Both positive (d) Both nonreal complex

If the roots of the equation ax?+x+b =0 be real, then the roots of the equation x?—-4+ab x+1=0 will be

(a) Rational (b) Irrational (c) Real (d) Imaginary

If the roots of the equation x®>-8x+(a?—-6a)=0 are real, then [Rajasthan PET 1987, 97]
(a) 2<a<8 (b) 2<a<8 (c) 2<a<8 (d) 2<a<8

If the roots of the given equation (cos p—1)x* +(cos p)x +sinp =0 are real, then [IIT 1990; Rajasthan PET 1995]
(@) pe(-70) (b) pe [—%9 (©) pe@On) (d) pe(0 27)

The greatest value of a non-negative real number i for which both the equations 2x*+(1-1)x+8=0 and
x? —8x+A+4 =0 have real roots is [AMU 1990]
()9 (b) 12 (c) 15 (d) 16

If p, q, r are positive and are in A.P., then roots of the equation px2 +0x+r=0 are real if [IIT 1995]
(a) ‘%—7 > 4\/§ (b) %—7 > 4\/5 (c) For all values of p, r (d) For no value of p, r

Let p, qe{l,2,3,4}. The number of equations of the form px2 +0x +1=0 having real roots is [IIT 1994]
(a) 15 (b 9 () 7 (d) 8

The least integer k which makes the roots of the equation x2+5x+k =0 imaginary is [Kerala (Engg.) 2002]
(a) 4 (b) 5 (c) 6 (d) 7

If 0<a<b<c, and the roots a, 8 of the equation ax?+bx +c=0 are non-real complex numbers, then

(a) | |4 Bl (D) || >1 (o) | p| <1 (d) None of these

If roots of the equation a(b —c)x®+b(c—a)x+c(@a—b)=0 are equal,, then a, b, c are in[Roorkee 1993; Rajasthan PET 2001]
(a) A.P. (b) G.P. (c) H.P. (d) None of these

If the equation (m —n)x2 +(—=Nx+I-m =0 has equal roots, then [, m and n satisfy [DCE 2002; EAMCET 1990]
(a) 2l=m+n (b) 2m=n+l (c) m=n+l (d) I=m+n

The condition for the roots of the equation (c? —ab)x*—2(® —bc)x +(b?—ac)=0 to be equal is [TS Rajendra 1982]
(a) a=0 (b) b=0 (c) ¢c=0 (d) None of these

If the roots of the equation (a®+b?)t* —2(ac+bd)t+(c*+d?)=0 are equal, then [MP PET 1996]
(a) ab=dc (b) ac=bd (c) ad+bc=0 (d) %:%

If one root of x?+px +12 =0 is 4 and roots of the equation x?+px+q=0 are equal, then q is equal to [Rajasthan PET 19
(a) 49/4 (b) 4/49 (© 4 (d) None of these

If the roots of the equation X2+2mx +m?-2m+6 =0 are same, then the value of m will be [MP PET 1986]
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() 3 (b) o (c) 2 (d) -1
If the roots of the equation x*-15-m(2x -8)=0 are equal then m is equal to [Rajasthan PET 1985]
(a) 3: - 5 (b) - 3) 5 (C) 3; 5 (d) - 37 - 5
For what value of k will the equation x?—(3k —1)x +2k? 11 =0 have equal roots [Karnataka CET 1998]
(a) 5 (b) 9 (c) Both the above (d) o
The value of k for which the quadratic equation kx?+1=kx +3x —11x?> =0 has real and equal roots are[BIT Ranchi 1993]
(a) -11,-3 (b) 5,7 (c) 5,-7 (d) None of these
If the roots of 4x%+ px +9 =0 are equal, then absolute value of p is [MP PET 1995]
(a) 144 (b) 12 (c) - 12 (d) £12
The value of k for which 2x?—kx +x+8 =0 has equal and real roots are [BIT Ranchi 1990]
(@) ~9and -7 (b) 9and 7 (¢c) —9and 7 (d) 9and - 7
The roots of 4x? +6px +1=0 are equal, then the value of p is [MP PET 2003]

4 1 2 4

a) — b) — c) — d) —

(a) : (b) 3 (c) 3 (d) 3
If the equation x2 —(2+m)x +(m2 —4m+4)=0 has coincident roots, then [Roorkee 1991]
(a) m=0,m=1 (b)) m=0,m=2 (c) m:%,mze (d) m:%,m:l
If two roots of the equation x3—3x+2=0 are same, then the roots will be [MP PET 1985]
(a-) 2‘7 2’ 3 (b) 1) 11 -2 (C) - 2) 3; 3 (d) - 2’ - 2’ 1
The equation | x—1| +a] =4 can have real solutions for x if a belongs to the interval

(a) (-, 4] (b) (-, - 4] (c) (4, ») (d) [- 4, 4]

The set of values of m for which both roots of the equation x?>-(m+1)x+m+4 =0 are real and negative consists
of all m such that
[AMU 1992]
(a) 3<m<-1 (b) 4<m<-3 (c) 3<m<5 (d) 3>2m or m=>5
Both the roots of the given equation (x —a)(x —b)+(x —b)(x —c)+(x—c)(x —a)=0 are always
[MNR 1986; IIT 1980; Kurukshetra CEE 1998]

(a) Positive (b) Negative (c) Real (d) Imaginary

If P(x)=ax?+bx +c and Q(x)=-ax?+dx +c where ac=0, then P(x).Q(x)=0, has at least [IIT 1985]

(a) Four real roots (b) Two real roots (c) Four imaginary roots (d) None of these

The conditions that the equation ax? +bx +c =0 has both the roots positive is that [SCRA 1990]

(a) a, b and c are of the same sign (b) a and b are of the same

(c) b and c have the same sign opposite to that of a (d) a and c have the same sign opposite to that of b
41412

If [x] denotes the integral part of x and k =sin >0, then the integral value of « for which the equation

(x=[kD(x+a)-1=0 has integral roots is

(a) 1 (b) 2 (c) 4 (d) None of these

If the roots of the equation ax?+bx +c=0 are real and of the form Ll and 21 , then the value of (a+b+c)?
o — a

is [AMU 2000]

(a) b%-4ac (b) b2-2ac (c) 2b%-ac (d) None of these

Advance Level )
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2 2 2
Equation a + b + ¢ =m-n’x (a, b, c, m, n € R) has necessarily
X—a X-=pf X-y
(a) All the roots real (b) All the roots imaginary
(c) Two real and two imaginary roots (d) Two rational and two irrational roots

If cos 6, sin ¢, sin @ are in G.P. then roots of x?+2cot¢x +1=0 are always

(a) Equal (b) Real (c) Imaginary (d) Greater than 1

If f(x) is a continuous function and attains only rational values and f(0)=3, then roots of equation
f)x2 + f@)x + f(5)=0 are

(a) Imaginary (b) Rational (c) Irrational (d) Real and equal

The roots of ax?+bx +c =0, where a=0 and coefficients are real, are non-real complex and a+c<b. Then
(a) 4a+c>2b (b) 4a+c<2b (c) 4a+c=2b (d) None of these

The equation (a+2)x?+(a—3)x =2a—1,a = -2 has roots rational for

(a) All rational values of a except a=-2 (b) All real values of a except a=-2

(c) Rational values of a >% d None of these

The quadratic equation x?-2x-1=0,4%0

(a) Cannot have a real root if A1 <1

(b) Can have a rational root if 1 is a perfect square

(c) Cannot have an integral root if n?—1<A<n?+2n where n=0,1,2,3,....

(d) None of these

If the roots of the equation x?+px+q=0 are «and g and roots of the equation x?2—xr+s=0 are «*, *, then the

roots of the equation x?-4qgx +2g2-r=0 will be [IIT 1989]
(a) Both negative (b) Both positive
(c) Both real (d) One negative and one positive

If equation a(b —c)x2 +b(c—a)x +c(@a—-b)=0 has equal roots, a, b, c > 0, n € N, then

(a) a"+c">2b" (b) a"+c">2b" (c) a"+c"<2b" (d) a"+c" <2b"
k-1
Z X2r
If rk:f’l is a polynomial in x for two values of p and q of k, then roots of equation x*+px+q=0 cannot be
Xr
r=0
(a) Real (b) Imaginary (c) Rational (d) Irrational

1/n

If for x > o, f(x)=@-x""'", g(x)=x*+px +q,p,q €R and equation g(x)-x =0 has imaginary roots, then number

of real roots of equation g(g(x))—f(f(x))=0 is

(a) o (b) 2 (c) 4 (d) None of these

Let p, q € {1, 2, 3, 4}. The number of equations of the form px2+gx+1=0 having real and unequal roots is

(a) 15 (®) 9 (©) 7 (d) 8

If ay,a, and f3,, 3, are the roots of the equations ax?+bx +c=0 and px’+qx+r=0 respectively and system of
equations gy +a,z=0 and fBy+ f,z=0 has a non-zero solution. Then [IIT 1987]
(a) aqc = p2br (b) p?br =q%ac (c) clar=r?pb (d) None of these

If a, b, ¢, d are four consecutive terms of an increasing AP then the roots of the equation
(x—a)(x—c)+2(x —b)(x —d)=0 are

(a) Real and distinct (b) Nonreal complex (c) Real and equal (d) Integers

If a, b, c are three distinct positive real numbers then the number of real roots of ax?+2b| x| —c =0 is
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(a) 4 (b) 2 (c) o (d) None of these
153. Ifa € R, b < R then the equation x?-abx —a* =0 has

(a) One positive root and one negative root (b) Both roots positive

(c) Both roots negative (d) Non-real roots

154. The number of integral values of a for which x®>—(a—1)x+3=0 has both roots positive and x?+3x+6-a=0 has
both roots negative is

(a) o (b) 1 (c) 2 (d) Infinite
155. The quadratic equations x°+(@?-2)x—2a? =0 and x?>-3x+2=0 have
(a) No common root for all a € R (b) Exactly one common root
foralla e R
(c) Two common roots for some a € R (d) None of these
156. If f(x)= zz ;l for every real number x then the minimum value of f
(a) Does not exist because f is unbounded (b) Is not attained even though f is bounded
(c) Isequalto1 (d) Is equal to -1
157. If x, y, z are real and distinct then f(x,y)=x?+4y? +9z%> —6yz —32x —2xy is always
(a) Non-negative (b) Nonpositive (c) Zero (d) None of these
158. Ifa € R, b € R then the factors of the expression a(x?-y?)—bxy are
(a) Real and different (b) Real and identical (c) Complex (d) None of these
159. If a, b, c are in H.P. then the expression a(b —c)x? +b(c —a)x +c(@a—b)
(a) Has real and distinct factors (b) Is a perfect square
(c) Has no real factor (d) None of these
160. If a, b, c are in G.P., where a, c are positive, then the equation ax?+bx +¢ =0 has
(a) Real roots (b) Imaginary roots
(c) Ratio of roots = 1 : w where w is a nonreal cube root of unity (d) Ratio of roots = b : ac
161. The polynomial (ax? +bx +c)(ax® —dx —c) ac=0, has
(a) Four real zeros (b) At least two real zeros (c) At most two real zeros (d) No real zeros
( Relation between Roots and Coefficient ()

Basic Level '

162. If ¢, § are roots of the equation ax?+bx +¢ =0, then the value of a®+ B is
[Kurukshetra CEE 1991; BIT Ranchi 1998; MP PET 1994; Rajasthan PET 1989, 96]

3abc +b* a®+hb? 3abc -b? b® —3abc
(@) —— (b) © —— (d) ——
a 3ab a a
163. If g, B are roots of the equation x?—(1+n?)x +%(l+ n?+n*)=0, then o’ + #° is equal to [Rajasthan PET 1996]
(a) 2n (b) n? () nd (d) 2n?
164. If o and g are the roots of the equation ax’ +bx +c=0 (a # 0; a, b, c being different), then (L+a+a?)1+ S+ ?)= [DCE 20
(a) Zero (b) Positive (c) Negative (d) None of these
1 1
2 o’ )3 ,32 3
165. If ¢, B are the roots of the equation 8x“—-3x+27 =0, then the value of 7 +|— | is [AMU 1990]
(04
1 1 7
a) — b) — c) — d
(a) 3 (b) 1 (9) 5 (d) 4

166. If ¢, g are the roots of the equation X2+ px + p2 +0 =0, then the value of o? +af+ /32 +0 is equal to [AMU 1993]
(a) o (b) 1 © q (d) 2q
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If o, f are the roots of the equation x?—p(x+1)—c=0, then (@+1)(8+1)= [BITS Ranchi 2000; Him. CET 2001]
(a) ¢ (b)) c-1 (c)1-c¢ (d) None of these
If a, §, yare the roots of the equation x*+4x+1=0, then (@+ 8 +(B8+)) +(+a)* = [EAMCET 2003]
(a) 2 (b) 3 (© 4 (d) 5
If roots of x>—7x+6=0 are ¢, £ then £+% = [Rajasthan PET 1990, 95; MNR 1981]
(04
(a) 6/7 (b) 7/6 (c) 7/10 (d) 8/9
If o, § are the roots of x>—2x+4 =0, then o° + 4° is equal to [EAMCET 1990]
(a) 16 (b) 32 (c) 64 (d) None of these
If the roots of the equation ax?+bx +c=0 are ¢, f, then the value of aﬂz +a2ﬂ+a will be[EAMCET 1980; AMU 1984]
(a) c(a;b) (b) 0 ©) _b_g (d) None of these
a a
If «, 5 be the roots of the equation 2x%2-35x +2 =0, then the value of (20:—35)3.(2,6'—35)3 is equal to[Bihar CEE 1994]
(a) 1 (b) 64 (c) 8 (d) None of these
If ¢ and p are roots of ax?+2bx +¢ =0, then \/%+ \/Z is equal to [BITS Ranchi 1990]
o
2b 2b 2b b
(@) — (b) — (© —— @ -—-=
ac Jac Jac J2
If ¢, B are the roots of the equation x°+2x+4 =0, then %+% is equal to [Kerala (Engg.) 2002]
(04
1 1 1
a) —— b) — c) 32 d) —
() > (b) 5 () 3 (d) 2
If a, §, yare roots of equation x®+ax®>+bx+c=0,then ™+ +y " = [EAMCET 2002]
(a) alc (b) -b/c (c) b/a (d) c/a
If o, § are roots of x> —3x+1=0, then the value of o®+ °® is [MP 1994; BIT Ranchi 1990]
() 9 (b) 18 () -9 (d) -18
If A.M. of the roots of a quadratic equation is 8/5 and A.M. of their reciprocals is 8/7, then the equation isS[AMU 2001]
(a) 5x*-16x+7=0 (b) 7x?>-16x+5=0 (c) 7x?>-16x+8=0 (d) 3x?>-12x+7=0
The quadratic in £, such that A.M. of its roots is A and G.M. is G, is [IIT 1968, 74]
(a) t?-2At+G2=0 (b) t?-2At-G?=0 () t?+2At+G?=0 (d) None of these
In a triangle ABC, the value of ZA is given by 5cos A+3 =0, then the equation whose roots are sin A and tan A
will be [Roorkee 1972]
(a) 15x°-8x+16 =0 (b) 15x2+8x-16 =0 (c) 15x2-8v2x+16 =0 (d) 15x2-8x—-16 =0

If x2+ px +q =0 is the quadratic whose roots are a—2 and b—2 where a and b are the roots of x*-3x+1=0,

then
[Kerala (Engg.) 2002]

(a) p=19g=5 (b) p=1g=-5 (c) p=-19=1 (d) None of these

The roots of the equation x*+ax+b =0 are p and g, then the equation whose roots are p?q and pq® will be[MP PET 19¢
(a) x*+abx+b*=0 (b) x*-abx +b®=0 (c) bx*+x+a=0 (d) x*+ax+ab=0

The equation whose roots are 3+1\/E and 371\/5 is [MP PET 1994]

(a) 7x*-6x+1=0 (b) 6x*-7x+1=0 (c) x*—6x+7=0 (d) x*-7x+6=0

If o, B are the roots of the equation Ix?+mx +n=0 then the equation whose roots are o®f and af® iS[MP PET 1997]

(a) 1*x*—nlm?-2nlx+n* =0 ) *x?+nlm?—2nx+n* =0

(c) I*x?+nlm?-2nl)x —n* =0 (d) I*x?—nIm? +2nl)x +n* =0
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If ¢, p are the roots of 9x2+6x+1=0, then the equation with the roots i% is [EAMCET 2000]
(04
(a) 2x*+3x+18=0 (b) x*+6x-9=0 () x*+6x+9=0 (d) x>-6x+9=0

. . 1 -
If o, § are the roots of the equation ax?+bx +c =0, then the equation whose roots are « +E and g +l , IsS[Rajasthan PE
o

(a) acx?+(@+c)hx +@+c)® =0 (b) abx?+(@+c)hx +(@+c)y’ =0

(c) acx?+(@+b)ex+@+c)?>=0 (d) None of these

If @, p are the roots of x?-3x+1=0, then the equation whose roots are ! >’ ﬁl 2 is [Rajasthan PET 1999]
o — _

(a) x?+x-1=0 (b) x>+x+1=0 (&) x?-x-1=0 (d) None of these

If o, p are the roots of ax?+bx +¢c =0, then the equation whose roots are 2+a,2+ f is [EAMCET 1994]

(a) ax®+x(da—b)+4a—-2b+c=0 (b) ax?+x(da—b)+4a+2b+c=0

(c) ax’+x(b—-4a)+4a+2b+c=0 (d) ax?+x(b—-4a)+4a-2b+c=0

If o, B are the roots of the equation ax®+bx +c =0, then the equation with roots 1/, 1/8 will be
[MNR 1988; SCRA 1990; Rajasthan PET 1994]

(a) cx®?—bx+a=0 (b) cx®+bx+a=0 (c) x%2+bx+a=0 (d) x*+bx—-a=0

Let a,a” be the roots of x?+x+1=0, then the equation whose roots are «*,a® is [AMU 1999]

(a) x2=x+1=0 (b) x2+x-1=0 (c) x2+x+1=0 (@) x®+x*+1=0

If o, B are roots of the equation x?—2xcos 20+1=0 then the equation with roots «"’?, "2 will be[Rajasthan PET 1998]

() x*-2nxcos@+1=0 (b) x*+2nxcosnd+1=0 (¢) x*+2xcosn@+1=0 (d) x*-2xcosn@+1=0

The equation whose roots are reciprocal of the roots of the equation 3x?-20x+17 =0 is [DCE 2002]

(a) 3x*+20x-17 =0 (b) 17x*-20x+3=0 (c) 17x*+20x+3=0 (d) None of these

The sum of the roots of a equation is 2 and sum of their cubes is 98, then the equation is [MP PET 1986]

(a) x?+2x+15=0 (b) x?2+15x+2=0 (c) 2x*-2x+15=0 (d) x*-2x-15=0

Sum of roots is -1 and sum of their reciprocals is % , then equation is [Karnataka CET 1998]

() x*+x-6=0 (b) x*-x+6=0 () X*+x+1=0 (d) x*-6x+1=0

If o, p are the roots of the quadratic equation x?+bx —c=0 , then the equation whose roots are b and c is[Pb. CET 1989]

(a) X2+ax—-B8=0 ) X2 —[(a+B)+aflx—afla+ L) =0

(©) xX*+[(@+pB)+aflx+afla+p)=0 (d) xX*+[af+(@+B)x-afla+p)=0

If ¢, p are roots of x?-5x-3=0, then the equation with roots 20:1— 3 and 2ﬁ1—3 is [Rajasthan PET 1998]

(a) 33x*+4x-1=0 (b) 33x*>—4x+1=0 (c) 33x®>—4x-1=0 (d) 33x2+4x+1=0

Given that tana and tang are the roots of x?—px +q =0, then the value of sin’(a+ )= [Rajasthan PET 2000]
2 2 2 2

@ 5 +|?1—0|)2 ® |02p+0|2 © 5 +?1—q)2 @ % Sq)2

If 2+i\/§ is a root of the equation x2 + px +q =0, then (p, q) is equal to [IIT 1982; MP 1997]

(a) (7,-4) (®) (-4,7) (© 4, 7) (d) (7, 4)

In the equation x%+px +q =0, the coefficient of x was taken as 17 in place of 13 and its roots were found to be -

2 and -15. The correct roots of the original equation are [Rajasthan PET 1994; IIT 1979]

(a) -10,-3 (b) 10, 3 () -10,3 (d) 10, -3

Two students while solving a quadratic equation in x, one copied the constant term incorrectly and got the

roots 3 and 2. The other copied the constant term and coefficient of x? correctly as - 6 and 1 respectively. The
correct roots are [EAAMCET 1991]



188 Quadratic Equations and Inequations

200.

201.

202.

203.

204.

205.

206.

207.

208.

209.

210.

211.

212.

213.

214.

215.

216.

(a) 3,-2 (b) -3,2 (c) -6,-1 (d) 6, -1
If 8, 2 are the roots of x2+ax + =0 and 3, 3 are the roots of x2+ax+b =0, then the roots of x?+ax+b=0 are[EAMC]
(a) 8, -1 (b) -9, 2 (c) -8,-2 (d) 9,1
The equation formed by decreasing each root of ax?+bx +c=0 by 1is 2x*>+8x+2=0, then [EAMCET 2000]
(a) a=-b (b) b=—c (c) c=-a (d) b=a+c
If p and q are non-zero constants, the equation x*+px+q=0 has roots u and v, then the equation gx?+px +1=0
has roots
[MNR 1988]

1 1 1 1
(a) uand = (b) = and v (c) = and = (d) None of these

v u u v
If the sum of the roots of the equation X2 + px +q =0 is equal to the sum of their squares, then [Pb. CET 1999]
(a) p>-q*=0 (b) p*+9*=2q () p*+p=2q (d) None of these

If the sum of the roots of the equation x2+px+q=0 is three times their difference, then which one of the

following is true
[Dhanbad Engg. 1968]

(a) 9p*=2q (b) 29° =9p (c) 2p*=9q (d) 99 =2p
If the sum of the roots of the quadratic equation ax?+bx +c=0 is equal to the sum of the squares of their
2
reciprocals, then b—+b—(2: = [BITS Ranchi 1996]
ac a
(a) 2 (b) -2 (c) 1 (d -1
If the sum of the two roots of the equation 4x% +16x%2-9x—36 =0 is zero, then the roots are [MP PET 1986]
2 2 3 3 3 3

a) 1,2,-2 b) -2,—, —— c) -3,—,—— d) -4,—,-——

() (b) 373 () > 7> (d) 27>
If the roots of the equation ax?+bx +¢c=0 are I and 21, then [MP PET 1986]
(a) b?=9ac (b) 2b? =9ac (c) b?=-4ac (d) a®=c?
If o, B are the roots of the equation x?—px+36 =0 and a?+ 8% =9, then the value of p are [AMU 1991]
(a) +3 (b) +6 (c) +8 (d) +9
If a, B, y are the roots of 2x>-2x-1=0, then (Cap)’ = [EAMCET 2002]
(@) -1 (b) 3 (o) 2 (d) 1
If o, p be the roots of X2 + px+q=0 and a+h, f+h are the roots of x2+rx+s=0, then [AMU 2001]
@ P-4 ®) 2h={£+£} (c) p?-4q=r®—4s (@) pr?=gs?

r s qg s
The quadratic equation with real coefficients whose one root is 7 +5i will be[Kerala (Engg.) 2001, 02; Rajasthan PET 199
(a) x*-14x-74=0 (b) x*+14x+74 =0 (c) x*+14x-74=0 (d) x*>-14x+74=0
The quadratic equation with one root as the square root of —47 +8v-3 is [IIT 1995]
(a) x*+2x+49=0 (b) x*—2x+49=0 (€) x*+2x+49=0 (d) x>+2x-49=0
1
The quadratic equation whose one root is 5 £ will be [Rajasthan PET 1987]
+

(a) x*+4x-1=0 (b) x*—4x-1=0 () x*+4x+1=0 (d) None of these
The quadratic equation with one root 2 - \/5 is [Rajasthan PET 1985]
(a) x*—4x+1=0 (b) x*—4x-1=0 (€) x*+4x+1=0 (d) x>+4x-1=0
The quadratic equation whose roots are three times the roots of the equation 3ax?+3bx +c=0 is [AMU 1990]
(a) ax’+bx+c=0 (b) ax®?+3bx+c=0 (c) ax®+bx+3c=0 (d) ax®+3bx+3c=0

1 1 .
If ¢, p are the roots of x2 + px +q=0 then ——,—-— are the roots of the equation [TS Rajendra 1991]
o
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(a) gx?—px+1=0 (b) gx?+px+1=0 (©) x*+px+q=0 (d) x>—px+q=0

If a root of the equation ax?+bx +c =0 be reciprocal of a root of the equation a’x®>+b’x+c' =0, then [IIT 1968]

(a) (cc'—aa)® =(ba' —cb’)(@ab’—bc’) (b) (bb’—aa’)? =(ca’ —bc')(ab’ —bc")

(c) (cc'—aa)® =(ba +cb’)(@b’ +bc) (d) None of these

One root of ax?+bx +c¢ =0 is reciprocal of other root if [Rajasthan PET 1985]

(a) a+c=0 (b) b+c=0 (c) b-c=0 (d) a-c=0

If the roots of the equation 5x2+13x+k =0 be reciprocals of each other, then k is equal to[MNR 1980; Rajasthan PET 19¢
(a) o (b) 5 (c) 1/6 (d) 6

If one root of the equation x2 = px +q is reciprocal of the other, then the correct relationship is [AMU 1987, 89]
(a) gq=-1 (b) g=1 (c) pg=-1 (d) pg=1
X-m  X+n

If the roots of the quadratic equation il ol are reciprocal to each other, then [MP PET 2001]
(a) n=0 (b) m=n (c) m+n=1 (d) m?+n?2=1

The roots of the quadratic equation ax®+bx +c =0 will be reciprocal to each other if

(a) a:% (b) a=c (c) b=ac (d) a=b

If the absolute difference between two roots of the equation X2 + px +3=0 is \/F , then p equals [Bihar CEE 1998]
(a) -3,4 (b) 4 (c) -3 (d) None of these

If the roots of equation x2 — px +q =0 differ by 1, then [MP PET 1999]
(a) p?=4q (b) p*=4q+1 (c) pP=4q-1 (d) None of these

The numerical difference of the roots of x?-7x-9=0 is

@ s (b) 2485 (c) 97 R

If the difference of the roots of x?-— px +8 =0 be 2, then the value of p is [Roorkee 1992]

(a) £2 (b) 4 (c) £t6 (d) £8
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If the difference of the roots of the equation x?2—bx +c=0 be 1, then [Rajasthan PET 1991]

(a) b®-4c-1=0 (b) b®-4c=0 (c) b®-4c+1=0 (d) b®+4c-1=0

If the roots of the equations x*—bx +c=0 and x®>-cx+b =0 differ by the same quantity, then b+c is equal to
[BIT Ranchi 1969; MP PET 1993]

(a) 4 (b) 1 (c) o (@ -4
If the roots of x> —bx +c=0 are two consecutive integers, then b’ -4c is [Kurukshetra CEE 1998]
(a) 1 (b) 2 (©) 3 (d) 4

If a, B are the roots of x> —3x+a=0,acR and a <1< then
(a) ae(-x2) (b) ae (—oo, %) (c) ae (2, %] (d) None of these

If a,  be the roots of 4x®>-16x+4=0,AcR such that 1<a<2 and 2<fg<3 then the number of integral

solutions of 1is
(a) 5 (b) 6 () 2 (d) 3
If X denotes the set of real numbers p for which the equation x? = p(x+p) has its roots greater than p then X is

equal to
1 11
(a) |-2,-= ) |[-=,= (c) Null set (d) (-, 0)
2 2 4
If one root of the quadratic equation ax?+bx +¢ =0 is equal to the n'™ power of the other root, then the value of
1 1
(acn)m-l +(anc)n+1 — [IIT 1983]
1 1
() b (b) -b (c) b+t (d) —bn+t
If one root of the equation ax?—bx +c=0 is square of the other, then [Rajasthan PET 1998]
(a) a’c+ac?+3abc—b®=0 (b) a’c+ac’®—3abc+b*=0 (c) a®+b? =3abc (d) (@+b)® =3abc

For the equation 3x®+px +3, p >0 if one of the root is square of the other, then p is equal to[IIT Screening 2000]

1 2
(@ = (b) 1 (o) 3 (@ —-
3 3
If one root of equation px2—qgx +r =0 is double of the other, then
(a) 99° =2pr (b) 29% =9pr (c) 3q% =4pr (d) 4q% =3pr
The value of k for which one of the roots of x2 —x +3k =0 is double of one of the roots of x2 —x+k =0 is [UPSEAT 200:
(a) 1 (b) -2 (c) 2 (d) None of these
The function f(x)= ax? +2x +1 has one double root if [AMU 1989]
(a) a=0 (b) a=-1 (c) a=1 (d) a=2
If sing, cos ¢ are the roots of the equation ax?+bx+c=0 , then [MP PET 1993]
(a) a?-b%+2ac=0 (b) @@-c)> =b? +c? (c) a®+b?-2ac=0 (d) a® +b2+2ac=0
2 2 B2 —4AC
If the roots of ax“ +hx +c=0 are «,f and root of Ax“+Bx +c=0are a—-k, -k, then bz— is equal to
[Rajasthan PET 1999]
2 2
a A a A
a) — b) — c) | — d) | —
()A ()a ()(Aj ()(aj

If the product of roots of the equation x? -3k x +2e2'9% _1=0 is 7, then its roots will real when [Pb. CET 1990; IIT 1984]
(a) k=1 (b) k=2 (c) k=3 (d) None of these
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If a and b are rational and b is not a perfect square then the quadratic equation with rational coefficients whose one root is 1‘/_ is
a++b
(a) x2-2ax+(@%>-b)=0 (b) @*-b)x?—-2ax+1=0 (c) @®-b)x?—2bx+1=0 (d) None of these
If 2 13_ is aroot of ax? +bx +1 =0, where a, b are real, then
(a) a=25,b=-8 (b) a=25,b=8 (c) a=5b=4 (d) None of these
If o, 8, y be the roots of the equation x(1+x?)+x?(6+x)+2=0 then the value of a '+ +y" is
(@) -3 (b) % (0) —% (d) None of these
If the roots of x® —12x? +39x —28 =0 are in A.P. then their common difference is
(a) #1 (b) 2 (c) 3 (d) +4
The roots of the equation x* +14x° —84x —216 =0 are in
(a) A.P. (b) G.P. (c) H.P. (d) None of these
If 3and 1+ J2 are two roots of a cubic equation with rational coefficients, then the equation is
(@) x*-5x2+9x-9=0 (b) x®-3x%?-4x+12=0 () x®-5x%2+7x+3=0 (d) None of these
What is the sum of the squares of roots of x2-3x+1=0 [Karnataka CET 1993]
() 5 (b) 7 (e 9 (d) 10
If a+p=3 and o®*+ 4% =27, then ¢ and B are the roots of
(a) 3x?+9x+7=0 (b) 9x2 —27x+20=0 () 2x?2-6x+15=0 (d) None of these
For what value of 1 the sum of the squares of the roots of x2 + 2+ A)x - %(1 +4)=0 is minimum [AMU 1999]
(a) 3/2 (b) 1 (o) 1/2 (d) 11/4
The value of a(a > 3) for which the sum of the cubes of the roots of x> —(a—2)x +(a—3) =0, assumes the least value is

[Orissa JEE 2002]

(a) 3 (b) 4 (c) 5 (d) None of these
Let «, B be the roots of x> +(3—-A)x-1=0. The value of A for which «? + #? is minimum, is [AMU 2000]
(a) o (b) 1 () 2 (@ 3

If the sum of squares of the roots of the equation x? —(a—2)x —(a+1) =0 is least, then the value of a is
[Rajasthan PET 2000. Pb. CET 2002]

(a) o (b) 2 (0 -1 (d) 1
If , B are roots of Ax? +Bx +C =0 and «?, ° are roots of x® + px +q =0, then p is equal to[Rajasthan PET 1986 ]
(a) (B*-2AC)/A? (b) (2AC —B?)/A? (c) (B*—-4AC)/A? (d) (4AC —B?)/A?
If o, B are roots of the equation x? +x+1=0 and %, s are roots of the equation x? + px +q =0, then p equals
[04

[Rajasthan PET 1987, 93]
(a) -1 (b) 1 (c) -2 (d) 2
If o, # are real and «?, ° are the roots of the equation a’x? +x+1—-a® =0(@a >1), then g% = [EAMCET 1999]
(a) a? (b) 1—% (c) 1-a? (d) 1+a?

a

The H.M. of the roots of the equation x2 -8x+4=0 is [Rajasthan PET 1988]
(a) 1 (b) 2 (c) 3 (d) None of these
If «, S are the roots of the equation x2 + x\/; + =0, then the value of « and g are [AMU 1990, 92]
() =1 and g=-1 (b) =1 and pg=-2 () =2 and =1 (d) =2 and f=-2
If p and q are the roots of x2 + px +q =0, then [IIT 1995, AIEEE 2002]

(a) p=1 (b) p=-2 (c) p=1loro (d) p=-2 oro
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260. If roots of the equation 2x? —(a® +8a+1)x +a? —4a =0 are in opposite sign, then [AMU 1998]
(a) 0<a<4 (b) a>0 (c) a<8 (d) 4<a<0

261. Which of the following equation has 1 and -2 as the roots [SCRA 1999]
(a) x?-x-2=0 (b)) x*+x-2=0 (©) x?=x+2=0 (@ x*+x+2=0

262. If the roots of the equation x2+x+1=0 arein the ratio m : n then [Rajasthan PET 1994]
() \/%H/%u:o () vm+Jn+1=0 © %+%+1=o (d) m+n+1=0

263. If the roots of the equation Ix2 +nx +n =0 are in the ratio p:q then \/E + \/E is equal to [Rajasthan PET 1997; BIT Ranc
q p

(@ Jn/l (b) VI/n (©) +Jn/l (d -t/

264. If the roots of the equation 12x? —mx +5 =0 are in the ratio 2:3, then m = [Rajasthan PET 2002]
(a) 5J10 (b) 310 (©) 2J10 (d) None of these

265. If the ratio of the roots of the equation ax Zibx+c=0 be p:q, then [Pb. CET 1994]
(a) pgb?+(P+0q)®ac=0 (b) pgb? —(P+q)®ac=0 (c) pga®—(P+q)*bc =0 (d) None of these

266. The two roots of an equation x® —9x? +14x + 24 =0 are in the ratio 3:2. The roots will be [UPSEAT 1999]
(a) 6, 4, -1 (b) 6,4,1 (c) -6,4,1 (d) -6, 4,1

267. The condition that one root of the equation ax 2 +bx +c =0 is three times the other is [DCE 2002]
(a) b?=8ac (b) 3b? +16ac=0 (c) 3b? =16ac (d) b®+3ac=0

x? —bx _A-1

268. If the roots of the equation are such that « + § =0, then the value of 1 is

ax —c A+1
[Kurukhestra CEE 1995; MP PET 1996, 2002; Rajasthan PET 2001]

a-b 1 a+b
() (b) ¢ () - (d)
a+b c a-b
269. For the equation t ! 5 = ! , if the product of the roots is zero, then the sum of the roots is [AMU 1992]
X+a X+ X+C
2ab 2bc 2bc
(a) o (b) () @ -—
b+c b+c b+c
270. If the sum of two of the roots of x*+px2+qx+r=0 is zero, then pq = [EAMCET 2003]
(a) —r M r (c) 2r (d) -2r
271. If the roots of the equation + 1 = — are equal in magnitude but opposite in sign, then the product of the roots will be
X+p X+Q
[IIT 1967]
2 2 2 2 2 2 2 2
P-+4 (P°+9%) P”—¢ (P°-97)
a b) ———~ C d ———~=
() > (b) > (9] > (d) >

272. The value of m for which the equation X ® _mx?+3x-2=0 has two roots equal in magnitute but opposite in sign, is
[Kurukhestra CEE 1996]

(a) 1/2 (b) 2/3 (©) 3/4 (d) 4/5
273. If ax? +bx +c =a(x —a)(x — f), then a(ax +1)(f +1) is equal to [AMU 1986]
(a) ax?+bx+c (b) cx? —bx +a (¢) cx?-bx—a (d) cx? +bx +a
274. If o, f are the roots of the equation ax?+bx+c=0 (@a#0) and a+7, [+ are the roots of AX 24Bx+C=0 (A#0) for
some constant, then [IIT 2000]
2 _ 2 _ 2 _ 2 _ 2 _ 2 _
(a) b 24ac _ B ;‘.AC ) b 2Zac _ B 22AC © b 28ac _ B ?AC (d) None of these
a A a A a A

275. In a triangle PQR, £ZR :% . If tan [%) and tan[%j are the roots of the equation ax? +bx +¢c=0 (@ #0), then [IIT 1999]

(a) a+b=c (b) b+c=0 (c) a+c=b (d) b=c



192 Quadratic Equations and Inequations

276.

277.

278.

279.

280.

281.

282.

283.

284.

285.

286.

287.

288.

289.

The product of all real roots of the equation x?-| x| -6 =0 is [Roorkee 2000]
(@ -9 (b) 6 (© o9 (d) 36
If the sum of the roots of the equation ax Zibx+c=0is equal to the sum of the squares of their reciprocals then bCZ, caz, ab? are
in [IIT 1976]
(a) A.P. (b) G.P. (c) H.P. (d) None of these
The roots of the equation X° —2X + A =0 are p, q and the roots of the equation X° —18X +B =0 arer, s. If p<Qq<r<s arein
A.P., then [IIT 19971
(a) A=3,B=77 (b) A=-3,B=77 (c) A=3, B=-77 (d) A=-3,B=-77
If the roots of the equation x2+bx+c=0 and x2 + gx +r =0 are in the same ratio, then [EAMCET 1994]
(a) rc=qb? (b) r’b =qc? (¢) c’r=q%b (d) b’r=q%
If one root of the equation x? +px +q=0 is 2+ J3 , then values of p and q are [UPSEAT 2002]
(@) -4, 1 (b) 4, -1 (©) 243 (@ -2,-3
If 1-i is a root of the equation x?—ax+b=0,then b= [EAMCET 2002]
(a) -2 (b) -1 () 1 @ 2

Advance Level )
If o, B are the roots of x*> +px +1=0 and y, 5 are the roots of x? +qx +1=0, then g% — p? = [IIT 1978; DCE 2000]

(@) (@-nB-r)a+o)B+0) (D) (@ + 1B+ y)a-38)B+7)
(© (@+n)B+r)a+)B+9) (d) None of these

If o, B be the roots of x? —px+q=0 and «', B be the roots of x> —p'x +q'=0, then the value of

@-aP+B-aY+@-pY+(B-F) is

(@) 2{p® -2q+p*-29'—pp’} (®) 2{p® -2q9+p*-29'—qq'}

(©) 2{p® -29-p*-29—pp’} (@ 2{p® -29-p*-29—qq'}

If « and g are the roots of the equation x?> —ax+b =0 and A, =a" + ", then which of the following is true
[Karnataka CET 2000]

(a) A, =aA,+bA (b) A,; =bA, +a8A () A, =aA,-bA (d) A,;=bA, —-aA

If roots of an equation x" -1=0 are 1, a;, ,...., &, ; , then the value of (1-a;)(l—a,)l—a,)...(1—a, ;) will be

[UPSEAT 1999]
() n (b) n? (c) n" (@) o
If « and pB are the roots of 6x> —6x +1 =0, then the value of %[a+ba+ca2 +d0¢3]+%[a+b/3+c/32 +dp°% is

[Rajasthan PET 2000 ]

1 a b ¢ d a b ¢ d
a) —(@+b+c+d b) —+—+—+— C) ———+——— d) None of these
() 4( ) (b) 12312 () 1 2373 (d)

If a;, @, are the roots of equation x> —px+1=0 and f3,, f3, be those of equation x> —gx +1 =0 and vector ali + ﬂ1] is

parallel to azAi + ﬂz] , then

(a) p=1q (b) p=+2q () p=2q (d) None of these
If the roots of @;X° +b;x +¢; =0 are oy and f; and those of a,x? +b,x+c, =0 are 0, and f, such that oy, = B, =1,
then

a b, ¢ a b ¢
a) —=—=— b) ==—=— c) aa, =b;b, =c,c d) None of these
()a2 b, ¢, ()C2 b, ~ a, (©) aa, =bb, =c,c, (@)

If the sum of the roots of the equation gx? +2x +3q =0 is equal to their product, then the value of q is equal to
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2 3
(a) ~3 (b) 7 (c) 3 (d) -6

290. If x=(B-y)@-5), Y= -a)(f-5), z=(a— p)(y—5), then the value of x* +y® +2z% —3xyz is

(a) o ) ab +p5+y°% +65° (c) a®p8y°s" (d) None of these
291. If o, 8, y are the roots of the equation x® + px? +qx +r =0, then(1 - )1 - 8%)1 - y?) is equal to

(a) A+q)® —(p+1)? (b) A+q)? +(p+r)? (c) @-0q)* +(p-n?° (d) None of these
292. If @, B, y are the roots of the equation x® +ax+b =0, then % =
a“+p +y

@ X () =2 () 3b () 2a
2a 2a

n

293. If o, g are the roots of 6x* -2x+1=0 and s, =a" + 8", then lim » S, is
n—o
r=1

5 3
(a) 7 (b) o (©) T (d) None of these

294. Let , [ be the roots of the equation ax?+bx +c=0 andlet " +B" =S, for n>1. Then the value of the determinant
3 1+S;, 1+5S,
1+S, 1+S, 1+S,]|is
1+S, 1+S; 1+5S,

b2 — 4ac a+b+c)b? +4ac a+b+c)b? -4ac a+b+c)?(b? -4ac
(@ 2= ) & ) ) © ¢ X ) (¢ ' )
a a
295. If o, B are roots of the equation 2x% +6x+b=0(b <0), then %+ P is less then
[04
(a) 2 (b) -2 (c) 18 (d) None of these
2 2
296. If o, g are roots of the equation ax? +3x +2 =0 (a<0), then %+ﬁ— is greater then
o
(a) o (b) 1 (c) 2 (d) None of these
297. If a, B, 7, o are the roots of the equation x* +4x® —6x? +7x —9 =0, then the value of (1 +a?)1+ 31 +y*)A+0o?) is

(a) 5 (b) 9 () 11 (d) 13

2 2

a +2a+1+,8 +20+1 is
a®+2a+q BE+28+q

298. If o and g are the roots of the equation x2 —p(x +1)—q =0, then the value of

(a) 2 (b) 3 (c) o (d)1
299. If A, G, H be respectively, the A.M., G.M. and H.M. of three positive number a, b, c then the equation whose roots are these number is
given by
(a) x®-3Ax%+G3@Bx-1)=0 (1) x®-3Ax2+3(G*/H)x-G*=0
(©) x®+3Ax% +3G3/H)X-G®*=0 (d) x®*-3Ax2-3G3/H)x+G*=0
300. Let a=cos 27—” + isin27—”, A=a+a’+a* and B=a®+a’+a® then A and B are roots of the equation[Rajasthan PET 2000]
(a) x2-x+2=0 (b) x2-x-2=0 (©) x2+x+2=0 (d) None of these
301. If o, f are the roots of the equation x? —px +¢ =0, then the quadratic equation whose roots are (? — ?)(@® — 4°) and
B +a?plis [Roorkee 1994]
(a) x2-Sx+P=0 (b) x2+Sx+P=0 (€) x2+Sx-P=0 (d) None of these

4 2 2 2,274 2 2
[Where S =p(p” -5p“q+5q°) and P =p“q°(p” -5p°q+4q°)]
302. LetA, G and H are the A.M., G.M. and H.M. respectively of two unequal positive integers. Then the equation AX > -| Gl x-H=0

has
(a) Both roots as fractions (b) At least one root which is a negative fraction
(c) Exactly one positive root (d) At least one root which is an integer
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Let x? —px+q=0, where peR, qeR, have the roots o, # such that «+28 =0 then

(a) 2p2+q=0 (d) 29%+p=0 () g<o (d) None of these
The cubic equation whose roots are the A.M., G.M. and H.M. of the roots of x* —2px +q® =0 is
(@) (x-p)(x-a)(x-p-0q) =0 (®) (x-p)x-|ah(px-q*)=0
3 9% ). 2 2 lal® 3
(c) x°—|p+lql +? X“+| plql +9 +T x—| q|°=0 (d) None of these
If , [ are the roots of X2 +px+q=0 andalsoof X>" +p"x" +q" =0 andif %,ﬁ are the roots of X" +1+(X +1)" =0, then
[24
nis
(a) An odd integer (b) An even integer (c) Any integer (d) None of these

If cos* x+sin?x—p =0, peR has real solutions then
(a) p<1 (b) %5 p<1 () p 2% (d) None of these

If the ratio of the roots of Ax? + ux +v =0 is equal to the ratio of the roots of x?> +x+1=0 then A, x4 v are in
(a) A.P. (b) G.P. (c) H.P. (d) None of these

P, g, r and s are integers. If the A.M. of the roots of x2 - pX + q2 =0 and G.M. of the roots of x? —rx+s2 =0 are equal then
(a) g is an odd integer (b) ris an even integer (c) pis an even integer (d) sis an odd integer

If the roots of 4x2 +5k = (5k +1)x differ by unity then the negative value of k is

(a) -3 (b) —% (®) —% (d) None of these
The harmonic mean of the roots of the equation (5 + \/E)xz -4+ \/g)x +8+2y5 =0 is
(a) 2 (b) 4 (c) 6 (d) 8
If o, B are the roots of ax? +c¢ =bx then the equation (a+cy)? =b%y in y has the roots
@ ot g (®) a?, p* © apt ap @ a? p?
If the roots of ax? —bx —c =0 change by the same quantity then the expression in a, b, ¢ that does not change is
2 _ 2
(@) b g 24ac (b) b—4c (©) b” +dac +24ac (d) None of these
a a a

If a, f are the roots of x% - px +q =0 then the product of the roots of the quadratic equation whose roots are a? - ﬁ'z and

o -3 is

(@ p(p?-q)’ (®) p(p? -a)(p?® -4q) (© p(p? -49)(p® +0) (d) None of these
The quadratic equation whose roots are the A.M. and H.M. of the roots of the equation x2 +7x-1=0 is
(a) 14x*+14x-45=0 (b) 45x*-14x+14 =0 (c) 14x%+45x-14=0 (d) None of these
If z, =a+iB, i=+-1, then the roots of the cubic equation x* —2(1+a)x? +(4a +a? + f2)x + 2(@? + %) =0 are
(a) 2 z,, Z, (b) 1,24, -2, (© 2 z4, -7, (d) 2,-z,,Z,

Let a, b, c be real numbers and a=0.If « isaroot of a’x® +bx +¢c =0, p is aroot of a’x?-bx-c =0, and O<a<p

then the equation a’x®+2bx +2c=0 has a root y that always satisfies

1
(8) 7=+ ) () y=a+’ © y=a @ a<y<p
If (A2 +1-2)x2+(A+2x<1 forall xeR, then 4 belongs to the interval
(a) (-2, 1) (b) [— 2, éj (c) (é 1) (d) None of these

The least integral value of k for which (k —2)x? +8x +k+4 >0 for all x R, is
(a) 5 (b) 4 (©) 3 (d) None of these
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319. The set of possible values of A for which X2 —(4%2 =51+ 5)X + (242 =31 —4) = 0 has roots whose sum and product are both less

then 1is
5 5 5
-1, = b) @4 1, = d |1, =
(a)( 2] (b) @ 4) (C)[Z} ()(ZJ
320. The set of the possible values of x such that 5* +(2\/§)2X —169 is always positive is
(a) [3, +x) (b) [2, + ) (c) (2, +x) (d) None of these

321. If all real value of x obtained from the equation 4* —(a—3)2* +a—4 =0 are nonpositive then

(a) ae(4, 5] (b) ae(0, 4) (c) ae(@, +x) (d) None of these
322. If ax? +bx +6 =0 does not have two distinct real roots acR, b € R, then the least value of 3a+b is

(a) 4 (b) -1 () 1 (d) -2
323. If ab=2a+3b,a>0,b>0 then the minimum value of ab is

(a) 12 (b) 24 (c) % (d) None of these

324. The number of values of k for which {x?—(k —2)x +k*}{x? +kx +(2k —1)} is a perfect square is
(a) 1 (b) 2 (c) o (d) None of these
325. If x? —bx +c =0 has equal integral roots then
(a) b and c are integers
(b) b and c are even integers
(c) bisan even integer and c is a perfect square of a positive integer
(d) None of these
326. Let A, G and H be the A.M., G.M. and H.M. of two positive number a and b. The quadratic equation whose roots are A and H is

(a) AX?—(A2+G%)x+AG%=0 () Ax?—(A2+H2%)x+AH?=0
() Hx?-(H?+G?*)x+HG?2=0 (d) None of these

327. If x?+y?+z% =1, then the value of xy +yz +2x lies in the interval
1 1 1
—, 2 b) [-1, 2 -=,1 d (-1, =
(a){z} ® [12] (c){z} (){ 2}

328. If px?+0gx +r =0 has no real roots and p, g, r are real such that p+r >0, then

(a) p—-q+r<o0 (b) p-q+r>0 (c) p+r=q (d) All of these
329. The quadratic equation x> -2x-1=0, 1 #0

(a) Cannot have a real root if A <-1

(b) Can have a rational root if 4 is a perfect square

(c) Cannot have an integral root if n? —1< A <n? +2n where n=0,1, 2, 3...
(d) None of these

2 2
330. A quadratic equation whose roots are [lj and (ﬁl , where «, g, y are the roots of x3+27 =0, is

[24 a
() x> -x+1=0 (b) x*+3x+9=0 () x> +x+1=0 (d) x*-3x+9=0
331. Ifa, b are the real roots of x2 + px +1 =0 and ¢, d are the real roots of x?2 +0X +1 =0, then (@a—c)(b —c)@+d)b +d) is divisible
by
(a) a+b+c+d (b) a+b-c-d (c) a-b+c-d (d) a-b-c—-d
XZ

332. If 0<a<5 0<b<5 and = X —2c0s(a + bx) is satisfied for at least one real x then the greatest value of a+b is

(a) = (b) % (c) 37 (d) 4x

333. a(x®>—y?)+A{x(y+1)+1} can be resolved into linear rational factors. Then
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4a’

(@) 1=1 (b) 1=
a-1

,a=l (c) A=0, a=1 (d) None of these

334. If ¢, B are the roots of the equation x2 +x+3=0 then equation 3x%2 +5x +3 =0 has a root

(a) % (b) g (c) %+§ (d) None f these

335. If o, g are the roots of x* —2ax +b? =0 and y, § are the roots of x? —2bx +a* =0, then
(a) AM.of a, =G.M.of y, S5 (b) G.M. of a, f=AM.of y, 5
(&) «, B, y, 5§ arein A.P. (d) «, B, y, 6 arein G.P.

336. If the roots of the equation ax 2_4x+a’=0 are imaginary and the sum of the roots is equal to their product then a is
(a) -2 (b) 4 (c) 2 (d) None of these

Condition for common roots ()

Basic Level )

337. If equations x? +bx +a=0 and x? +ax+b =0 have one root common and a=b, then
[Rajasthan PET 1992; IIT 1986]

(a) a+b=1 (b) a-b=1 (c) a+b=-1 (d) a+b=0

338. If equations x?+2x+31=0 and 2x?+3x+51=0 have one non-zero root common, then 1 is equal to [Rajasthan PET 19
(a) 2 (b) -1 (©1 (d) 3

339. If x? +ax+10 =0 and x? +bx —10 =0 have a common root, then a? -b? is equal to [Kerala (Engg.) 2002]
(a) 10 (b) 20 () 30 (d) 40

340. If two equations @;X> +b;X +¢; =0 and @,X> +b,X +¢C, =0 have a common root, then the value of (a;b, —a,b,).(b;C, —¢;b,) is

[Roorkee 1992]

(@) —(a;C; —2,¢;)? (b) (a,3, —¢;C,)? (©) (a;¢; —a,C,)? (d) (a;¢; —¢43,)?
341. If the roots of a;x*> +b,x+¢c, =0 and a,x? +b,x +c, =0 are the same, then [Kurukshetra CEE 1995]
(a) a; =a,, b, =b,,c, =c, (b) ¢;=¢c,=0
a b c
(C) i S S (d) a1:b1=cl;az=b2=C2

a, b, ¢

342. If one root of the equation (k? +1)x2 +13x + 4k =0 is reciprocal of the other then k has the value

(@) -2+43 () 2-43 © 1 (d) None of these
343. If the product of the roots of the equation x2 —5x +4'92% =0 js 8 then A is
(@) £2.2 () 242 © 3 (d) None of these
344. If the absolute value of the difference of roots of the equation x2 + px +1=0 exceeds @ then
(a) p<-lorp>4 (b) p>4 (c) -1<p<4 (d) 0<p<4
345. If a, § are roots of x> +px+q=0 and y, & are the roots of x? + px —r =0, then (« - y)(@ - ) is equal to
(@ q+r (b) q-r (© —@+1) (@ ~p+a+n)
346. If the equation 2x2 +3x+54 =0 and x? +2x +31 =0 have a common root, then 1 = [Rajasthan PET 1989]
(a) o (b) -1 () o, -1 (d) 2,-1

347. If aroot of the equations x2 + px +g=0 and X% +ox + S =0 is common, then its value will be (where p#« and ( # §)
[IIT 1974, 76; Rajasthan PET 1997]

=

()

9= (b) bb-cq © A9-F o PA- (d) None of these
a-p q-5 a-p a-4
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3 3 3
348. If ax? +bx +c=0 and bx?+cx+a=0 have a common root and a=0, then MTH: = [IIT 1982; MNR 1983]
abc
(a) 1 (b) 2 (c) 3 (d) None of these
349. If the equation x? + px +q =0 and x? +qgx +p =0, have a common root, then p+q+1= [Orissa JEE 2002]
(a) o (b) 1 (o) 2 (d) -1

Advance Level )

350. If every pair from among the equation x?> +px+qr=0, x?>+qx+rp=0 and x2+rx+pg=0 has a common root,
then the product of three common roots is
(a) por (b) 2pgr (c) p?q?r? (d) None of these

351. If the equation x? +px+qr=0 and x? +qgx + pr =0 have a common root, then the sum and product of their other
roots are respectively

(a) r, pq (b) -r, pq (© pg, r (d) -pq, r
352. The value of ‘a’ for which the equations x®+ax+1=0 and x* +ax?+1=0 have a common root is

(a) 2 (b) -2 (c) o (d) None of these
353. If the equations ax? +bx +¢c =0 and cx? +bx +a =0, a # Cc have a negative common root then the value of a—b+c is

(a) o (b) 2 () 1 (d) None of these
354. If x> +ax+b =0 and x? +bx +a=0, a=b, have a common root o« then

(a) a+b=1 (b) a¢+1=0 () a=1 (d) a+b+1=0
355. If o is aroot of the equation 2x(2x +1) =1 then the other root is

(a) 3a® —4a (b) —2a(a +1) (c) 4a® -3a (d) None of these
356. The common roots of the equations X S pox?42x+1= 0 and 1+ x 130 4 x 1988 — 0 are (where @ is a nonreal cube root of unity)

(a) o (b) o’ (c) -1 (@) w-o’

357. If a, b, ¢ are rational and no two of them are equal then the equations (b —c)x*+ (c—a)x+a—-b=0 and a(b-c)x*+
b(c-a)x +c(@a-b)=0

(a) Have rational roots (b) Will be such at least one has rational roots

(c) Have exactly one root common (d) Have at least one root common
358. If the equations ax?2+bx+c=0 and x° +3x2+3x+2=0 have two common roots, then

(a) a=b=c (b) a=-b=c (c) a=b=c (d) None of these
359. The equations ax?2+bx+a=0 and x> -2x% +2x -1=0 have 2 roots in common. Then a+b must be equal to

(a) 1 (b) -1 (c) o (d) None of these
360. If a, b, c are in G.P. then the equations ax2 +2bx +c =0 and dx? +2ex + f =0 have a common root if 9, %, 1 are in

[IIT 1985; Pb. CET 2000; DCE 2000]

(a) A.P. (b) G.P. (c) H.P. (d) None of these
361. If the equations x?+ix+a=0, x?-2x+ia=0, a=0 have a common root then

(a) aisreal (b) a=%+i

(c) a= % —i (d) The other root is also common

362. If x? -2rp,x+r=0;r=1 2 3 are three quadratic equations of which each pair has exactly one root common
then the number of solutions of the triplet (p,, p,,p3) is

(a) 2 (b) 1 (© 9 (d) 27
363. If x, y, z are three consecutive terms of a G.P., where X > 0 and the common ratio is r, then the inequality Z +3x>4 Y holds for
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@) re(-om 1) (b) r:% (©) re(@ +0) @ r:%
364. If x is real, then the value of x? —6x +13 will not be less then [Rajasthan PET 1986]
(a) 4 (b) 6 7 (@) 8
365. If x be real, the least value of x°> —6x +10 is [Kurukshetra CEE 1998]
(a) 1 (b) 2 (© 3 (d) 10
366. The smallest value of x?> —3x +3 in the interval (-3,3/2) is [EAMCET 1991]
(a) 3/4 (b) 5 (c) -15 (d) -20
367. If x =2+2%% 1 2%'® then x®-6x? +6x equals [Rajasthan PET 1995; MNR 1985]
(a) 2 (b) -2 (o) o (d) 1
368. If x be real, then the minimum value of x? —8x +17 is [MNR 1980]
(a) -1 (b) o (c) 1 @ 2
369. If x be real, then the maximum value of 5+4x —4x? will be equal to [MNR 1979]
() 5 (b) 6 (c) 1 (d) 2
370. The expression ax? +bx + ¢ has the same sign as of ‘a’ of [Kurukshetra CEE 1995]
(a) b2 -4ac>0 (b) b%*—-4ac=0
(c) b?-4ac<0 (d) b and ¢ have the same sign as a.
371. The value of x? +2bx +c is positive if [Roorkee 1995]
(a) b2-4c>0 (b) b2 -4c<0 (c) c2<b (d) b%<c
372. The values of ‘a’ for which (a? —1)x? + 2@a—1)x + 2 is positive for any x are [UPSEAT 2001]
(a) a=1 (b) a<1 (c) a>-3 (d) a<-3 ora>1
Quadratic Expressions O
Basic Level )
. . .. . x2-3x+4 .
373. If xisreal, then the maximum and minimum values of the expression — 3 12 will be [IIT 1984]
XS +3X+
(a) 2,1 (b) 5, % (o) 7, % (d) None of these
. X% +34x-71 .
374. If xis real, then the value of —— 7 does not lie between [Roorkee 1983, 89]
X< +2x —
(a) -9 and -5 (b) -5and 9 (c) oand9 (d) 5and 9
375. The adjoining figure shows the graph of y = ax? +bx +c. Then
Y
% /(xl, 0) (X2, 0)\ X
(a) a<0 (b) b? <4ac
(c) ¢c>0 (d) a and b are of opposite signs
376. If x+2 is a common factor of px? +ox +r and gx?+px +r, then
(a) p=q=r (b) p=qor p+q+r=0 (c) p=rorp+q+r=0 (d) g=ror p+gq+r=0
377. x°-1lx+a and x* -14x +2a will have a common factor, if a = [Roorkee 1981]
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(a) 24 (b) 0, 24 (c) 3,24 (d) o, 3

If x? -3x+2 is afactor of x* —px? +q, then [IIT 1974; MP PET 1995]

(@) p=4,9=5 (b) p=59=4 (©) p=-5,q=—4 (d) None of these

If x+1 is a factor of x* —(p—-3)x® —3Bp-5)x> +(2p —7)x + 6, then p is equal to [IIT 1975]

() -4 (b) 4 (c) -1 (d)1

If X2+ px +1 is a factor of the expression ax® +bx +c, then [IIT 1980]

(a) a?+c?=-ab (b) a?-c?2 =-ab (c) a®-c?=ab (d) None of these

The condition that x® —3px +2q may be divisible by a factor of the form x? + 2ax +a? is [AMU 2002]

(a) 3p=2q (b) 3p+2q=0 (©) p’=q° (d) 27p® =4q?

If x be real then &(Xc_b) will take all real values when [IIT 1984; Karnataka CET 2002]

X .

(a) a<b<c (b) a>b>c (c) a<c<b (d) Always

Lety = % , then all real values of x for which y takes real values, are [1IT 1980]
X —

(a) -1<x<2o0r x=>3 (b) -1<x<3o0or x>2 (c) 1<x<2or x=3 (d) None of these

The graph of the curve x? =3x -y -2 is

(a) Between the lines x =1 and x =% (b) Between the lines x =1 and x =2

(c) Strictly below the line 4y =1 (d) None of these

If x? +px +1 is a factor of the expression ax® +bx +c¢ then

(a) a®+c?=-ab (b) a®-c?2 =-ab (c) a®-c?=ab (d) None of these

If x+Jdy—2 and x —uy +1 are factors of the expression 6x2 —xy —y? —6x +8y —12, then

(a) l:%,y:% (b) 1=2, u=3 () ﬂ,:%,y:—% (d) None of these
Advance Level )

. . x2—2x+4 . 1 .

Given that, for all real x, the expression m lies between 3 and 3. The values between which the

XS +2X +
.93 163" +4
expression —.-————— lies are [Karanataka CET 1998]
9.3°* -6.3* +4

(a) % and 3 (b) -2 and o (c) -1and 1 (d) oand 2

If x, y, z are real and distinct, then u=x? +4y? +9z% —6yz —3zx —2xy is always [IIT 1979]

(a) Non-negative (b) Non-positive (c) Zero (d) None of these

If x + yand y+3x are two factors of the expression Ax® — ux2y + xy 2 +y*, then the third factor is

(a) y+3x (b) y-3x (c) y—x (d) None of these
If log,q X +10g;0 y =2 then the smallest possible value of x +y is
(a) 10 (b) 30 (c) 20 (d) None of these

If o be the number of solutions of equation [sinx]4 x|, where [x] denote the integral part of x and m be the

greatest value of cos(x? +xe* —[x]) on the interval [-1, 1] ,then

(a) a=m (b) a<m () a>m (d) a#m
If f(x)=3"+4* +5* —6*, then f(x) < f(3) for
(a) Only one value of x (b) No value of x (c) Only two values of x  (d) Infinitely many values
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100
393. If f(x)= Zarx' and f(0) and f(l) are odd numbers, then for any integer x

r=0
(a) f(x) is odd or even according as x is odd or even (b) f(x) is even or odd according as x is odd or even
(c) f(x) is even for all integral values of x (d) f(x) is odd for all integral values of x

394. If x €[2, 4] then for the expression x?>-6x+5=0

(a) The least value =—4 (b) The greatest value =4 (c) The least value =3 (d) The greatest value=-3
395. The value of ‘a’ for which (a? —1)x? + 2(a—1)x + 2 is positive for any x are

(a) a=>1 (b) ax<1 (c) a=-3 (d) a<-3 ora=1
396. Let f(x) be a quadratic expression which is positive for all real values of x, then for all real x, 10[f(x)+ f(—x)] is

(a) >0 (b) >0 (c) <0 (d) <0

- 1 1
397. The constant term of the quadratic expression Z(x ——J(x ——j as n - wis
e k+1 k

(a) -1 (b) o () 1 (d) None of these

398. Let f(x)=(1+b?)x? +2bx +1 and let m(b) be the minimum value of f(x). As b varies, the range of m(b) is
1 1

(a) [0, 1] (b) {0, 5} () [5’ 1} (d) O, 1]
399. If p(x) be a polynomial satisfying the identity p(x2)+2x2 +10x = 2xp(x +1)+ 3, then p(x) is given by

(a) 2x+3 (b) 3x-4 (c) 3x+2 (d) 2x -3
400. Let y = w, then

€os X sin 3x
(a) y may be equal to % (b) y may be equal to 3
(c) Set of possible value of y is [— o0, %] U (3, o) (d) Set of possible values of y is [— 0, %:|U(3, o0)
x2 -2x+4 2
401. If a= m , and equation of lines AB and CD be 3y =x and y = 3X respectively, then for all real x, point P(a, a“)
X< +2X +
(a) Lies in the acute angle between lines AB and CD (b) Lies in the obtuse angle between lines AB and CD
(c) Cannot be in the acute angle between lines ABand CD  (d) Cannot lie in the obtuse

angle between lines AB and CD

Position of roots O

Basic Level

402. If a, b, c are real numbers such that a+b+c =0, then the quadratic equation 3ax? +2bx +¢c =0 has[MNR 1992; DCE 1995
(a) At least one root in [0, 1] (b) At least one root in [1, 2]
(c) At least one root in [-1, O] (d) None of these

403. The number of values of k for which the equation X 2_ 3X +k =0 has two real and distinct roots lying in the interval (0, 1), are
[UPSEAT 2001; Kurukshetra CEET 2002]

(a) o (b) 2 (c) 3 (d) Infinitely many
404. The value of k for which the equation (k —2)x? +8x +k +4 =0 has both real, distinct and negative is [Orissa JEE 2002]
(a) o (b) 2 (o) 3 (d) -4

Advance Level »
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Let a, b, c be real number a=0. If ¢ is a root of a?x?+bx +c=0; # is a root of a’x?-bx-c=0 and O <a < f3;

then the equation a’x?+2bx +2c =0 has a root y which always satisfies [IIT 1989]
a+
(a) y= 2ﬂ (b)7=06+§ ©) y=« (d) a<y<p

1 2
Let a, b, ¢ be non-zero real numbers such that J. (1+cos® x)(ax? +bx +c)dx :I(1+coss x)(@x? +bx +c)dx , then the
0 0

quadratic equation ax? +bx +¢ =0 has
(a) No root in (0, 2) (b) At least one rootin (0,1) (c) A double rootin (0, 2) (d) Two imaginary roots

For the equation 2x2 + 6v/2x +1=0

(a) Roots are rational (b) If one root is p+ \/a then the otheris —p+ \/E

(c) Roots are irrational (d) If one root is p+ \/a then the other is p— \/a

The values of a for which both roots of the equation (1—a%)x? +2ax—1=0 lie between 0 and 1 are given by

(a) a>2 (b) 1<a<?2 (c) —ow<a<w (d) None of these

If p, g be non-zero real numbers and f(x)#0 in [0, 2] and .Llf(x).(xz +px +Qq)dx = sz(x).(xz +px +g)dx =0 then

equation x? +px +q=0 has

(a) Two imaginary roots (b) No root in (0, 2)
(c) One rootin (0, 1) and other in (1, 2) (d) One root in (-, 0) and other in (2, «)

ifab ceR a=0 and (b —1)2 < 4ac, then the number of real roots of the system of equation (in three unknowns X;, X5, X3)
ax? +bx; +C=X,, ax? +bx, +C=Xx5, ax3 +bx, +c=x, is

(a) o (b) 1 (©) 2 (d) 3

If 0<acx< % , equation (x —sina)(x —cosa)—2 =0 has

(a) Both roots in (sing, cos @) (b) Both roots in (cos «, sina)

(c) One root in (-, cos ) and other in (sin«, ) (d) One root in (-, sing) and other in (cos ¢, «)

For equation x® -6x2+9x+k =0 to have exactly one root in (1, 3), the set of values of k is

(a) (-4, 0 (b) (1, 3) (c) (o, 4) (d) None of these

Let f(x)=x3-6x?+30+z)x+7, p>q>r, then {x= fE(p)—}fé)_ 0} has no value in

(a) (p, q) (®) @n (c) (r, ©) (d) None of these

If a+b+2c=0, c=0, then equation ax? +bx +¢c=0 has

(a) At least one root in (0, 1) (b) At least one root in (0, 2)
(c) At least one rootin (-1, 1) (d) None of these

If ax? —bx + ¢ =0 has two distinct real roots in (0, 1), where a b, c e N, then 16c@@a—b +c)

(a) =a? (b) <a? () >a? (d) =a?

Solution of Quadratic inequations O

416.

417.

. Basic Level

If a<b, then the solution of x®>+(a+b)x+ab<0, is given by

(a) a<x<b (b) x<aor x>b (c) b<x<-a (d) x<-b or x<-a

The solution of 6 +x—x2 >0 is [DCE 2000; Kurakshetra CEE 1999]
(a) 1<x<?2 (b) 2<x<3 (c) 2<x<-1 (d) None of these
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418.

419.

420.

421.

422.

423.

424.

425.

426.

427.

428.

429.

430.

431.

432.

For all x eR, if mx2 —9mx +5m +1> 0, then m lies in the interval

4 4 4 61
a) |-—,0 b) |0, — c) | —, —
()[61] ()[61] ()[61 4)
If x2 -1 is afactor of x* +ax® +3x —b, then

(a) a=3,b=-1 (b) a=-3,b=1 (c) a=3,b=1

If (x-1)® is factor of x* +ax® +bx? +cx —1 then the other factor is

(a) x-3 (b) x+1 (c) x+2
The set of values of x which satisfy 5x+2 <3x+8 and X+2 <4,is

(a) (2,3) (D) (0 DU 3) (©) (-, 1)
The solution of the equation 2x? +3x —9 <0 is given by

(a) %§x£3 (b) —3sx£% (c) 3<x<3
The complete solution of the inequation x? —4x <12 is

(a) x<-2o0or x>6 (b) 6<x<?2 (c) 2<x<6
If x is real and satisfies x +2 >+/x +4 , then

(a) x<-2 (b) x>0 (c) 3<x<0

If a<0 then the inequality ax® —2x +4 >0 has the solution represented by

1++1-4a 1-v1-4a 1-+v1-4a
(a) /X —"F 5 x> ¥ (b) x<—¥=—""%
a a a
(©) x<2 (d) 2>x>1tyl-4a “2‘4""
Advance Level )

If x satisfies | x-1| +| x—2| +| x—-3| =6, then

(a) 0<x<4 (b) x<-2or x=>4 (c) x<0
2 ANy _ oV

The number of positive integral solutions of XX 54) (x 26) <0 is
(x=5y(2x-7)

(a) 4 (b) 3 (©) 2

If 5% +(24/3)2" >13*, then the solution set for x is

(a) [2, «) (b) {2} (©) (== 2]

The inequality | 2x —3|<1 is valid when x lies in

(a) (3,4) (d) (1, 2) (c) (-1, 2)

[AMU 1989]

61
o[

(d) None of these

(d) None of these

[EAMCET 1989]

(d) (1, 3)
[Kurukshetra CEE 1998]
3
d) —<x<2
(@ 5 =X
[AMU 1999]
(d) 2<x<6
[AMU 1999]
(d) 3<x<4
[AMU 2001]

(d) None of these

(d)1

(d) [o, 2]
[IIT 1993]
(d) (-4, 3)

The graph of the function y =16x 24 8(a+5)x —7a—5 is strictly above the x-axis, then ‘@’ must satisfy the inequality

(a) -15<a<-2 (b) 2<a<-1 (c) 5<ax<7?

(d) None of these

If x is a real number such that x(x®+1), (-1/2)x?, 6 are three consecutive terms of an A.P. then the next two

consecutive term of the A.P. are

(a) 14,6 (b) -2, -10 (c) 14, 22

If x, y are rational numbers such that x+y+(x — 2y)\/5 =2X-y+(XxX-y —1)\/5 , then

(a) x and y connot be determined (b) x=2,y=1

(c) x=5y=1 (d) None of these

(d) None of these
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If [x]= the greatest interger less than or equal to x, and (x)= the least integer greatest than or equal to x and
[x]? + (x)? > 25 then x belongs to

(a) [3, 4] (b) (—o0, —4] (©) [4, +) (d) (-0 —4]V[4, +0)

The set of real values of x satisfying | x —1| <3 and | x-1| >1 is

(a) [2, 4] (b) (~oo, 2]U[4, + o) () [2 0]uUl2 4] (d) None of these

The set of real values of x satisfying || x -1|-1|<1 is

(a) [-1, 3] (b) [0, 2] (© [-1 1] (d) None of these
If x € Z (the set of integers) such that x? —3x <4 then the number of possible values of x is
(@) 3 (b) 4 (c) 6 (d) None of these
If x is an interger satisfying x? —6x +5<0 and x?-2x >0 then the number of possible values of x is
(a) 3 (b) 4 (o) 2 (d) Infinite
The solution set of the ineuation log;,;(x? +x+1)+1>0 is
(a) (o —2)u(l, +x) ™) [-1 2] (© (21 (d) (=0, +0)
If 3242 >25 then the solution set is
() R (b) (2, +) (c) (4, +x) (d) None of these
2 p—
The solution set of w >1,xeR,is
X+1
(a) (3, +x) (b)) (-1, DU, +x) (o) [-1, 1JUI[3, +x) (d) None of these

The equation | x +1|| x —1| =a® - 2a—3 can have real solutions for x if a belongs to

(@) (~o0, —1JU[3, + ) (b) [L-+5, 1++/5] (©) [L-+5, ~1]U[3,1++/5] (d) None of these

Miscellaneous Problems O

442.

443.

444.

445.

446.

447.

448.

Basic Level )

If X2 +2x+ 2xy +my —3 has two rational factors, then the value of m will be [Rajasthan PET 1990]
(a) -6,-2 (b) -6,2 (0 6,-2 (d) 6, 2
If xX?—hx-21=0, x>-3hx+35=0 (h>0) has a common root, then the value of h is equal to [EAMCET 1986]
(a) 1 (b) 2 (© 3 (d) 4

. 1 1 1 1).
Minimum value of (@+b+c+ d)(— +—+=+ —] is

a b ¢ d

(a) 4 () 9 (c) 16 (d) 25
Let f(x)=ax® +5x% —bx +1.If f(x) when divided by 2X +1leaves 5 as remainder, and f'(x)is divisible by 3x —1 then
(a) a=26,b=10 (b) a=24,b=11 (c) a=26,b=12 (d) None of these
x¥" +y¥ is divisible by x +y if
(a) nis any integer >0 (b) n is an odd positive integer
(c) nis an even positive integer (d) nis a rational number
The number of solution of the equation | x|=cos x is
(a) One (b) Two (c) Three (d) Zero
The line y +14 =0 cuts the curve whose equation is X(x?+x+1)+y=0 at

(a) Three real points (b) One real point (c) At least one real point (d) No real point
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449. Let R=the set of real numbers, J = the set of integers, N= the set of natural numbers. If S be the solution set of

450.
451.
452.
453.

454.

the equation (x)? +[x]? =(x —1)? +[x +1]?, where (x)=the least integer greater then or equal to x and [x]=the

greatest integer less than or equal to x, then

(a) S=R (b) S=R-Z (c) S=R—-N
The number of real roots or x® —x° +x2 —x+1=0 is equal to

(a) o (b) 2 (c) 4

The number of positive real roots of x* —4x-1=0 is

() 3 (b) 2 (c) 1

The number of negative real roots of x* —4x -1=0is

(a) 3 (b) 2 () 1

The number of complex roots of the equation x* —4x-1=0 is

() 3 (b) 2 (c) 1

x? —4 is a factor of f(x)=(a,x? +b;x +¢;).(@,x? +b,x +¢,) if

(a) b, =0,c,+4a, =0 (b) b, =0,c, +4a, =0
(d) 4a, +c, =2b,, 4a, +2b, +c, =0

(c) 4a, +2b, +c, =0, 4a, +c, =2b,

*k%

(d) None of these

(d) 6

(d) o

(d) o

(d) o
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1
a
21
c
41
a
61
c
81
d
101
121
141
161
181
201
221
241
261
281
301
321
341
361

381

401

421

2
c
22
d
42
c
62
a
82
c
102
122
142
162
182
202
222
242
262
282
302
b,c
322
342
362

382

402

422

3
a

23
c

43
a

63
[¢
83
b
103
123
143
163
183
203
223
243
263
283
303
a,c
323
343
363
a,b,c,d

383

403

423

4
d

24
c

44
a

64
b
84
b
104
124
144
a,c
164
184
204
224
244
264
284
304
b,c
324
344
364

384

404

424

25

45

65

85

105

125

145

165

185

205

225

245

265

285

305

325

345

365

385

405

425

26

46

66

86

106

126

146

166

186

206

226

246

266

286

306

326

a,c

346

366

386

406

426

27

47

67

87

107

127

147

167

187

207

227

247

267

287

307

327

347

367

387

407
b,c

427

28

48

68

88

108

128

148

168

188

208

228

248

268

288

308

328

348

368

388

408

428

©

29

49

69

89

109

129

149

169

189

209

229

249

269

289

309

329

a,c

349

369

389

409

429

10

30

50

70

90

110

130

150

170

190

210

230

250

270

290

310

330

350

370

390

410

430

11

31

51

71

91

111

131

151

171

191

211

231

251

271

201

311

331

a,b

351

371

391

411

431

12

32

52

72

92

112

132

152

172

192

212

232

252

272

292

312

332

352

372

392

412

432

13
C

33
a

53
a

73
b

93

b

113

133

153

173

193

213

233

253

273

293

313

333

353

373

393

413

433

14
d

34
a

54
a

74
d

94
[¢
114
134
154
174
194
214
234
254
274
294
314
334
354
c,d
374
394
a,d
414

a,b,

434

15
C

35
b

55
a

75
b

95
b
115
135
155
175
195
215
235
255
275
295
315
335
a,b
355
b,c
375

395

415

435

16
a
36
c
56
d
76
b
96
a
116
136
156
176
196
216
236
256
276
296
316
336
356
a,b
376

396

416

436
a,b

17
C

37
b

57
b

77
b

97

b

117

137

157

177

197

217

237

257

277

297

317

337

357

a,c

377

397

417

437

18
b
38
b
58
b
78
c
98
a
118
138
158
178
198
218
238
258
278
298
318
338
358
378

398

418

438

19
d

39
b

59
c

79
b

99

a

119

139

159

179

199

219

239

259

279

299

319

339

359

379

399

419

439

20
c
40
c
60
b
80
a
100
120
140
160
180
200
220
240
260
280
300
320
340
360
380

400

420

440
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441 442 443 444 445 446 447 448 449 450 451 452 453 454
a,c c d c c a b b b a c c b &bl
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