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QUADRATIC EQUATION AND INEQUALITIES

(i) ProductofRoots P=aff= —=

QUADRATIC EXPRESSION

A Polynomial of degree two of the form ax2 + bx + ¢ (a # 0)
is called a quadratic expression in X.

B 3x%2-7x+5,x*—7x+3

General form: f (x) = ax?+bx+c, wherea,b,ce C& a#0

QUADRATIC EQUATION

A quadratic Polynomial f (x) when equated to zero is called
Quadratic Equation.

Ex 3x?-7x+5=0,-9x2+7x-5=0,—x*+2x=0,2x>=0
General form ax? +bx+c¢=0

wherea,b,c e Canda=0

Roots of a Quadratic Equation : The values of variable x
which satisfy the quadratic equation is called as Roots
(also called solutions or zeros) of a Quadratic Equation.

SOLUTION OF QUADRATIC EQUATION

Factorization Method: Letax?+bx+c=a(x—a)(x—p)=0
Then x = o and x =  will satisfy the given equation
Hence factorize the equation and equating each to zero
gives roots of equation.

Ex 3x2-2x-1=0,(x—1)(3x+1)=0; x=1,-1/3
Hindu Method (Shri Dharacharya Method) :

Quadratic equation ax2 + bx + ¢ = 0 (a # 0) has two roots,

. ~b++/b% —4ac —b—b% —4ac
given by o = —2 and B = —2
a a

Note : If one roots is k times the other root of quadratic

2 2
equation ax? +bx + ¢ =0 then (k 41_(1) = b_

ac

SUM AND PRODUCT OF ROOTS

If o and B are the roots of quadratic equation
ax2+bx +c=0, then
b Coefficient of x

SumofRoots S=a+pf= ——=— .
Coefficient of x

c constantterm
a  coefficient of x>

Ex. Inequation 3x2+4x—5=0

4 5
Sum of Roots S= —5, Product of roots P= ——

NATURE OFROOTS

In Quadratic equation ax2 +bx + ¢ = 0. The term b2 —4ac is

A)
)

(i)
(iii)

(B)
()

(i)

called discriminant of the equation , which plays an
important role in finding the nature of the roots. It is denoted
by A orD
Suppose a, b, ¢ € Rand a0 then
IfD>0 = Roots are Real and unequal
IfD=0 = Roots are Real and equal and each equal to
—b/2a
If D <0 = Roots are imaginary and unequal or complex
conjugate.
Suppose a, b, ¢ € Q and a = 0 then
If D > 0 and D is perfect square = Roots are unequal and
Rational.
If D> 0 and D is not perfect square = Roots are irrational
and unequal.
Conjugate Roots : The irrational and complex roots of a
quadratic equation with rational coefficient are always
occurs in pairs. Therefore
If One Root then Other Root

a+ip a—if

ar B o P

Example1:

Sol.

Find two consecutive odd positive integers, sum of whose
squares is 290.
Let the smaller of the two consecutive odd positive integers
be x. Then, the second integer will be x + 2.
According to the question,

X2+ (x+2)2=290
ie, x2+x2+4x+4=290
ie., 2x2+4x-286=0ie.,x*+2x—143=0
which is a quadratic equation in x. Using the quadratic
formula, we get

_-2+N4+572  -244576 _ -2+24

2 2 2
ire,x=1lorx=-13
But x is given to be an odd positive integer.
Therefore,x #—13,x=11.
Thus, the two consecutive odd integers are 11 and 13.

RELATION BETWEEN ROOTS AND COEFFICIENTS

@

(i)

If roots of quadratic equation ax2 +bx + ¢ =0 (a = 0) are
o and P then:

(@-B)=ia+p? —dop - e _ 2D
a a

b% - 2ac
o? +B2=(at By -20p="—5—
a
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3 Some example of symmetric expression are— If o, 3 are the
(i) o2— P2 =(a+p) [(a+PB)* —daf = — byb” —dac _ +/D roots of equation ax2 + bx + ¢ = 0, then the equation whose
a2 a roots are —
. b(b2—3ac) N2 2 N 2 2 gii l.,_l . E+E
(iv) o3+p3=(a+p)P-3ap(a+p)=— — () o +p= (i) o +of+p= (i) B (iv) ™

™ B3 =(@-PB)}+3ap (a-P)

2 1,2
— J(@+P)* —40p {(a+3)2—aﬁ}=(b _a")a3b —dac

(b2 —2ac) 2
oc4+[34:{((x+[3)2—20c[3}2—2a2[32:L aCJ —2:—2

—b(b2 —2ac) Vb2 —4ac
4
a

v

i) of -t = (o - B2) (o + p?) =
(viii) a® + B + B* = (a+ B)* —ap

. E+E_O‘2+B2_(O‘+B)2_2QB

® T T e ap

® 2B+ pla=op(a+p)

. (o) BY? ot it (@? 4B - 202p?
w [5) (&) =2

o o? B2 o2 B2

FORMATION OFAN EQUATION WITH GIVEN ROOTS
A quadratic equation whose roots are o and J is given by
(x-0)(x=P)=0
X2 —oax—Px+ap=0
sLoxX2—(a+B)x+ap=0
ie. x2— (sum of Roots) x + Product of Roots = 0
. X*—Sx+P=0

Equation in terms of the Roots of another Equation :
If a, P are roots of the equation ax? + bx + ¢ = 0 then
equation whose roots are
() —a,—B=ax?—bx+c=0 Y%Replace xby—x)
(i) 1/a, 1/B=> cx?+bx+a=0%Replace x by 1/x)
(iii) o™ p2;n e N = a (x™M2+b(x/)+¢c=0
Y Replace x by x1/m)
(iv) ko, kB = ax? + kbx + kZc =0 % Replace x by x/k)
) k+ta,k+p=ax-kZ+bx—-k)+c=0
Yareplace x by (x—k))

Lo B o
(vi) s = K2 ax? +kbx +0=0%Replace x by kx)

(vii) o™ BIM:n e N = a(x")2+b(x") +c=0

Yareplace x by x™)
Symmetric Expressions :
The symmetric expressions of the roots o ,3 of an equation
are those expression in a and 3 , which do not change by
interchanging o and B . To find the value of such an expres-
sion, we generally express that in terms of o + B and af.

(V) o?p+pla

2 2
(vi) [%] +[g] (vi) o3+p3

(viii) o + p*
Example2:
Form the quadratic equation whose roots are o and 3 such
batof —4and — o4 b _ =7
that af =4 an o1 B—1 a2_4
Sol. op—dand 2+ P27
ol. of =4an a1 TB-1"22_a
o 20B—(atB)  a2-7
Yo aB+l-(a+PB) T a2 4
(0+B)-8 ;27
FE (a+B)=5 T a2 g
(a+B-1)-7 R2_7
T (a+B-1)-4 " 2 _4

Comparison gives a.+f —1=aZor a+p =a2+1
Hence the required equation is x2 —x (ot +B)+ aff =0
ie.x2—x(a2+1)+4=0

ROOTS UNDER PARTICULAR CASES
For the quadratic equation ax? + bx + ¢ =0
(1) Ifb=0=roots are of equal magnitude but of opposite sign
(i) Ifc=0 = oneroot is zero other is —b/a
(iii) Ifb=c =0 = bothroots are zero
(iv) Ifa=c = roots are reciprocal to each other

a>0c<0
™) a<0c>0[ = If Roots are of opposite signs

a>0,b>0,c>0
(vi) If a<0,b<0,c<0 = both roots are negative

(i) Ifa>0,b<0,c>0
vil

= both roots are positive
a<0,b>0,c<0

(viii) If sign of a=sign of b # sign of c= Greater root in magnitude
is negative

(ix) Ifsignofb=signofc#signofa=>Greaterroot in magnitude
is positive

(x) Ifa+b+c=0= onerootis ! and second root is c/a

(xi) Ifa=Db=c=0 then equation will become an identity and
will be satisfy by every value of x.

[ 2
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Example3:
If both roots of equation x2 — (p —4) x + 2e2"P —4 =0 are
negative then find the value of p.

Sol. Both roots are negative

= Sum of the roots < 0 and product of the roots >0

=p-4<0ande?nP_4>0

=p<4andp’>2 =pe (—/2,4)

CONDITION FOR COMMON ROOTS
Only one root common : Let o be the common root of
quadratic equations
alx2 +bx+c;=0and a x2 +b,x+c, =0 then
aloc2+bloc+c1 =0 ;a0° +bya+c,=0

2
o o 1
By Cramer's rule : = =
—Cc; b a = a; b
—Cy by| Jay —co| fap by
ocz a 1
Or = =
bjey—byc; ajci—ajc;  ajby-asb
_ 3¢ -21¢ by —=byg 0
ajby—az b, aje;—ajcy %7
The condition for only one Root common is
(c1a, — "25‘1)2 = (bjc; —bycy) (ajby —ayby)
Both roots are common :
. .. .a b c
Then required conditions is g1
ay by ¢

Two different quadratic equations with rational coefficients
cannot have single common root which is complex or
irrational, as imaginary and surd roots always occur in pair.

Example4:
If the equation 2x2 + x + k=0 and x2 + x/2 — 1 =0 have 2
common roots then find the value of k.

Sol. Since the given equation have two roots in common so
from the condition

a; _ b1 B c; N 2 1 k

a; by ¢
Example5:

Ifthe quadratic equation x2+bx+c=0 and x2+cx+b=0

(b # ¢) have a common root then prove that their uncommon

roots are the roots of the equation x2+x+bc=0
a2+bo+tc=0; aZ+coa+b=0

ocz_ocl

p2_c2 c-b c-b
Hence a=1 or a=—(b+c)
if a=1 then aff;=c = PB,;=c
andaB,=b = B,=b

Sol.

where B, and B, are the common root
. required equation x2—(b+c)x+ bc=0
but—(b+c)=1 S x2+x+bec=0

NATURE OFTHE FACTORS
The nature of factors of the quadratic expression ax?+ bx-+c
is the same as the nature of roots of the corresponding
quadratic equation ax2 + bx + ¢ = 0. Thus the factors of the
expression are :
(i) Real and different, If b2 — 4ac > 0
(i) Rational and different, if b% — 4ac is a prefect square.
(iii) Real and equal, if b2 —4ac=0
(iv) Imaginary, if b2—4ac <0
Ex. The factors of x2 —x + 1 are
Sol. The factors of x2 —x + 1 are imaginary because
b2 —4dac=(-1)2-4(1)(1)=1-4=-3<0

MAXIMUM & MINIMUM VALUE OFQE
In a Quadratic Expression ax? + bx + ¢

b
(i) If a>0 Quadratic expression has least value at x =— -

dac—b? D
This least value is given by ﬂ N
4a 4a

b
If a<0, Quadratic expression has greatest value at x=— %
a

(i)

: o 4ac — b2 D
This greatest value is given by fac—b _ D
4a 4a

Example6:

If expression [mx—l+;] is non-negative for all real

positive values of x then find the minimum value of m.
Sol. We know that ax2+bx+c¢>0if a>0andb?—4ac<0

2

mx° —x+1 2

So,mx—1+120:> 20=>mx"—-x+12>0

X X
+ x>0.Now,mx2—x+1>0 ifm>0
1
and 1 -4m<0orifm>0and mZZ
Hence, minimum value of mis 1/4

SIGN OF THE QUADRATIC EXPRESSION

Lety=ax?+bx+c(a=0)

[
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where D = b? — 4ac is the Discriminant of the quadratic
equation axZ +bx +¢=0
Case 1: D >0 : Suppose the roots of ax? + bx + c=0are o
and PBand o> (say) o] P arereal and distinct.
Then ax? +bx+c=a(x—a) (x—P)
Clearly (x — o) (x — B) > 0 for x < 3 and x < a since both
factors are of the same sign and

x—a)x—pB) <0for a>x>f
For x=Borx=a,(x—a)x—-p)=0
- If a>0, then ax2 +bx + ¢ >0 for all x outside the interval
[B, o] and is negative for all x (B, o).
If a <0, then its vice-versa.

2
b
Case 2 : D=0 then from (1), ax?>+bx+c= a(x+£]

b
SV X#E— % the quadratic expression takes on values of

the same asa ; [fx =—b/2a then ax? +bx +¢c=0
If D=0, then

(i) ax?+bx + ¢ >0 has a solution any [X # _Zj

If a> 0 and has no solution if a < 0.
(i) axZ+bx+c<O0 hasa solution any (x * —;j a<0and
a

has no solution ifa >0
(iii) axZ+bx +c¢ >0 has any x as a solution if a > 0 and the

b
unique solution X = Y ifa<0;
a

(iv) ax2+bx+c<0 hasanyx as asolution ifa <0 and

b
Xx=——ifa>0

2a
Case3:D<0from(1)
(i) Ifa> 0, then ax2+bx+c¢>0, forallx;
(i) ifa<0, then ax?+bx+c<0,xforall x.

Ex. The sign of x + 2x + 3 is positive for all x € R, because
hereb?—4ac=4—-12=—8<0anda=1>0

Ex. The sign of 3x2 + 5x— 8 is negative forall x € R because
here b2-4ac=25-96=-71<0and a=-3<0

Graph of Quadratic Expression :

Consider the expression y=ax?+bx+c(a#0) & a,b,ceR
then the graph between X, y is always a parabola ifa> 0
then the shape of the parabola in concave upward and if

Case-II Whena<0

Roots are real and different (x; and x,)

. 4ac — b’ :
Minimum value LM :ac4— atx=0L=-DbRayis
a
positive for all x out side interval [x;, x,] and is negative for

all x inside (x, X,)

(i) If D=0 AY a>0
D=0
Roots are equal (OA)
Min. value =0 atx =0A =-b/2a
-b »X
y>0forallx e {R_Z} o A
A
a>0
D<0
(iii) fF D <0
5 > X

Roots are complex conjugate

y is positive for all x € R ase

D>0

HIfD>0 X
Roots are real and different
(x; and x,)
12
Max. value=LM = % atx=0L=-b/2a
a
y is positive for all x inside (x, X,)
and y is negative for all x
outside [x;, x,] R
%) >
(ii) When D=0 ;‘;:00
Roots are equal =(OA)
max. value=0atx=0A=-b/2a
-b
y is negative for all x € R~ EN
a YT
(ii)) When D <0 X ) X
a<0
D<0

Roots are complex conjugate,
y is negative for all x € R

a< 0 then the shape of the parabola is concave downwards. Example7:

There is only 6 possible graph of a Quadratic expression :
Case-1 Whena>0

HIfD>0
AY §1)>00 Sol.
X > 5 L )Z >X
M
Y

Find all the values of the parameter 'd' for which both roots
of the equation

x2—6dx +(2—-2d+9d%) =0 exceed the number 3.
(1 D=0

9t2 2 +2t-9t2>0
L ) \/

t>1 ‘ 3\/

W
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I'_




(QUADRATIC EQUATION AND INEQUALITIES)

SOAL

ODM ADVANCED LEARNING

b
i) — ——>3; 3t>3; t>1
(i) - 5> 3; :

(i) £ (3)>0
9—18t+2-2t+9t2>0
9t2-20t+11>0
92— 9t—11t+11>0
(t—1)(9t—11)>0
(—T Tﬁ

1 11/9
sote(—oo, 1)U (11/9, )
. Intersection of (i), (ii) and (iii) is t>11/9

QUADRATIC EXPRESSIONIN TWO VARIABLES

The general form of a quadratic expression in two variables

x & yis ax?+2hxy +by? +2gx + 2fy + ¢

The condition that this expression may be resolved into

two linear rational factors is

a h g
A=h b f|=0
g f ¢

= abc + 2fgh—af2 —bg? —ch?=0and h2—ab>0

This expression is called discriminant of the above qua-

dratic expression.

Example 8 :
Find the value of m for which expression

y2 + 2xy + 2x + my — 3 can be resolved in two rational

factors.
Sol. Here, a=0,b=1,c=-3
h=1,g=1,f=m/2

o 1 1
Acoo |l 1 m/2[=0
I m/2 -3

= m2+3)+(m/2-1)=0=m+2=0=>m=-2

THEORY OFEQUATIONS
If oy, a,, o...... a,, are the roots of the equation
f(x)=ayx"+a,; x" T +a,x"2+....a_ x+a, =0

Where aj), a,a,........ a,areallreal, a;=0
a a
then Yoy =——-, Yooy = —2,
ag ag
.3
20 Oy Oy = T e
0
200U Oy Olg 5o o, = (=" 3~

Ex. If o, B,y are the roots of ax3 + bxZ +cx+d =0
then o+ B + 7y =—b/a, By +yo+ap =c/a
affy=-d/a

Note :

(i) Every equation of n'h degree (n > 1) has exactly n roots
and if the equation has more than n roots, it is an identity.
(ii) If ais aroot of the equation f (x) = 0 then the polynomial
f(x) is exactly divisible by (x — o) or (x — o) is a factor of ' (x).

LINEARINEQUALITIES

Let us first recall the basic definitions and solution

methods.

Inequalities of the form ax+b>px+q orax+b > px+q.

where a, b, p, q are certain numbers, are termed linear. Both

sides of a linear inequality are linear functions.

It is obvious that the inequality ax + b > px + q is equivalent

to the inequality (a — p) x > q — b, as also to this inequality
(p-a)x<p-q.

Thus, the study of linear inequalities is reduced to studying

inequalities of the form ax >b and ax <b, where a and b are

some numbers. It is obvious that

b b
(@ Ifa>0,then, ax>b&ox>—, ax<box<—,
a a

i.e., the set of solutions of the inequality ax > b is the

b
infinite interval (;JFOO) , and that of inequality

b
ax <b the infinite interval [_Ooa ;j .

b b .
(ii) Ifa<0’then,ax>b<:>x<—, ax<b<:>x>—,1_e,
a a

the set of solution of the inequality ax > b is the inter-

b
val [—Oo,zj and that of the inequality ax < b the

b
interval ; +too |

The case a= 0, that is, inequalities of the form 0.x>b
and 0.x < b should be given special consideration.
Indeed, if b > 0, then the inequality 0.x > b has no
solution, where as the inequality 0.x <b is satisfied
by any real number.

If b <0, then the inequality 0.x < b has no solution,
and the inequality 0.x > b is satisfied by any real num-
ber. If b = 0, then the inequalities 0.x >b and 0.x <b
have no solution.

PROPERTIES OF INEQUALITIES

(A) (i) Ifa<b,thena+c<b+c,foranyrealc
(ii) Ifa<b,thena+c<b+c
(B) () Ifa<b, thenac<bc,ifc>0thenac>bc,
ifc<0
(i) Ifa<b, thenac<bc,ifc>0andac>bc,
ifc<0
(©) () Ifa<b<c, thena?<bZ<c? ifa,b,c, € [0, o)
(i) Ifa<b<c,thena?>b2>c2ifa,b,c, € (—,0)

B
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(iii) Ifa<b<c,thena?<b?<c?ifa,b,c, € [0, o)
(iv) Ifa<b<c, thena?>b?>c?ifa,b,c, € (—w,0)

1 1 1
M) @ Ifa<b<c,then;>g>z ifa, b, c, € (0, )
or a’b,C,E(*w,O)
ii) Ifa<b<c,th l>l>l'f b 0
(ii) a<b<c, ena_b_cla’ ,C, € (0,00)
or a’b,C,E(*w,O)
M) (@{ Ifa<b and c<d, then a+c<b+d

(ii) Ifa<b and c<d, then a+c<b+d

(iii) Ifa<b and c<d,then a+c<b+d
(F) Ifa<b and c<d,then ac<bd ifa,b,c,d e (0, x)
(G) Ifa<band c<d,then ac<bdifa,b,c,d e [0, )
Note : Never subtract or divide two inequalities.

Example9:

Sol.

5
Solve the inequation 12+1—x<5+3x, x €eR . Repre-
sent the solution set on a number line.

We have 12+1%x£5+3x:>12+%x£5+3x

= 72+ 11x < 30+ 18 [Multiplying both sides by 6]
= 11x < 18x—42  [Adding —72 on both sides]
= -Tx<-42 [Adding —18x on both sides]
= x>6 [Dividing both sides by —7]

.. Solution set = {x:x > 6,x €R}

This set can be represented on the number line, as shown

| | | | | | | & 1
1 I I T T 1 1 b T »

-1 0 1 2 3 4 5 6 7

A

Example 10 :

Sol.

Solve the inequality 2x + |x | <1.

The given inequality is not a linear one, but its solution is
reduced to solving linear inequalities. Indeed, if we consider
only x >0, then 2x + | x | = 3x and consequently, the given
inequality takes the form 3x < 1. Its nonegative solutions
are all the numbers from the interval [0, 1/3).

Let now x <0, then 2x + | x | = 2x — x = x and the given
inequality takes the formx < 1.

Its negative solutions are all numbers x < 0.

Bringing together the nonnegative and negative solutions
of the given inequality we find that any number x <1/3 isa
solution and there are no other solutions.

RATIONALINEQUALITIES

P _ P(x)
QUE) Q)

where P (x), Q;(x), P,(x) and Q,(x) are certain polynomials
are called rational. Linear and quadratic inequalities are the
simplest examples of rational inequalities.

We shall illustrate the methods of solving rational inequali-
ties by several examples.

Inequalities of the form

Example 11 :

Sol.

. Cox+1
Solve the inequality -

>1.
x—2

The given inequality is equivalent to the inequality

x+1

3
-1>0 ie. >0
,1.e >

X —

>

X —
and therefore any number x > 2 is a solution and there are
no other solutions.

SYSTEM OF INEQUALITIES

The number a is called the solution of a system of
inequalities in one unknown if it is a solution of each
inequality of the system. For instance, the number 1 is a

x2+x—1>0,

solution of the system of two inequalities {x +250,

while the number 2 is not a solution of this system since it
does not satisfy the second inequality, though it is a
solution of the first inequality.

To solve a system of inequalities means to find the set of all
the solutions of the system.

Two system of inequalities are called equivalent if they
have the same solution sets.

We shall consider the methods of solving systems of
inequalities by demonstrating concrete examples.

Example 12 :

Sol.

2x+1<x+2,

Solve the system of inequalities )y _1s 2x

The given system of inequalities is equivalent to the sys-
x<l1,
tem |5 x

since either inequality of the system is replaced by an
equivalent inequality. The obtained system has no solu-
tion, consequently, the given system has no solution ei-
ther.

Ans. : ¢

THE GRAPH OFANINEQUALITY

The following statements are inequalities in two variables :
3x—2y<6and 2x2+3y2>6.
An ordered pair (a, b) is a solution of an inequality in x and
y if the inequality is true when a and b are substituted for x
and y, respectively. The graph of an inequality is the
collection of all solutions of the inequality. To sketch the
graph of an inequality, begin by sketching the graph of the
corresponding equation. The graph of the equation will
normally separate the plane into two or more regions. In
each such region, one of the following must be true.
(@) All points in the region are solutions of the inequality.
(b) No point in the region is a solution of the inequality.
So, you can determine whether the points in an entire
region satisfy the inequality by simply testing one point in
the region.

[ 6
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Systems of Inequalities : Many practical problems in
business, science, and engineering involve systems of
linear inequalities. A solution of a system of inequalities in
x and y is a point (x, y) that satisfies each inequality in the
system.

To sketch the graph of a system of inequalities in two
variables, first sketch the graph of each individual
inequality (on the same coordinate system) and then find
the region that is common to every graph in the system.
For systems of linear inequalities, it is helpful to find the
vertices of the solution region.

Example 13 :
Sketch the region containing all points that satisfy the

following system. x> —y<1; —x+y<I

Sol. As shown in Figure, the points that satisfy the inequality

X2 — y <1 are the points lying above (or on) the parabola
[Parabola]
The points satisfying the inequality —x+y <1 are the

given by  y=x%-1.

points lying on or below the line given by y =x + 1[Line]
To find the points of intersection of the parabola and the
line, solve the system of corresponding equations.

x2-y=1
—x+ty=1
y=x+1
y=x2-1 \
A
T 2.3)

Using the method of substitution, you can find the solutions
to be (— 1,0) and (2,3), as shown in figure.
When solving a system of inequalities, you should be aware
that the system might have no solution. For instance, the
system x+y>3

xt+ty<-1
has no solution points, because the quantity (x + y) cannot
be both less than —1 and greater than 3, as shown in figure.
Another possibility is that the solution set of a system of
inequalities can be unbounded. For instance, the solution
set of x+ty<3

x+2y>3
forms an infinite wedge as shown in figure.

SOLUTION OF QUADRATIC INEQUALITIES
The values of x satisfying the inequality
ax2+bx+c>0(a=0)are:

@i IfD>0,i.c. the equation ax? + bx + ¢ = 0 has two different
roots o <3
Thena>0=x e (-0, ) U (B, »)
a<0=>x¢e(a,B)
(ii) IfD=0,i.e.roots are equali.c. a=J3
thena>0=x € (-, o) U (a, ©)
a<0=>xed
(iii) If D <0 1i.e., the equation ax2+ bx + ¢ =0 has no real root
Thena>0=xeR
a<0=>xed
P(x)Q(x)R(x).... <

(iv) Inequalities of the form A)BX)CX).o N

quickly solved using the method of intervals, where
A B,C, ... ,P,Q,R.......... x are linear functions of x.

can be

Example 14 :

)
If =3 <—————<2 forallx € R, then find [1],
X +x+1

where [ . ] denotes the greatest integer function

X2 —Ax -2
—_— <

x2+x+l

= 3x2-3x-3<x?-Ax—-2<2x2+2x+2
@ (it)

(v x2+x+1>0whenx € R)

From inequality (i)

42— (A-3)x+1>0= (A—3)2-4.1.4.1<0

= —4<A+2<4= —1<A<T

From inequality (ii), x2+ (A +2) x +4>0

= (A+2)2-4.1.4.1<0

= —4<A+2<4= —6<A<2

From (i) & (i), —1<A<2

- [A]=-1,0,1

Sol. Given: -3 < 2

TRYITYOURSELF

Q.1  Theroots of the quadratic equation 2x% — 7x +4 =0 are —
(A) Rational and different ~ (B) Rational and equation
(C) Irrational and different (D) Imaginary and different

Q.2 The quadratic equation with rational coefficients whose
one rootis 2+ \/g is —
(A) x2—4x+1=0 B)x2+4x+1=0
€) x2+4x—1=0 (D)x2+2x+1=0

Q.3  Find range of k for which graph of y = x2 — 3x + k lies
completely above x-axis.

Q4 Ifx=3++/5 findthe value of x*—12x3 +44x2—48x+ 17.

Q.5 Solve:(x+1)(x+3)(x=2)220

6 Solve: x+1 S X+ 5
Q. olve: ~— ="+

[
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Q.7 Solve: l<——F——<2 Example 1:
X"+l ) Find the values of 'a' for which both roots of the equation
Q.8 Ifa, P are roots of the equation x2 — 5x + 6 = 0 then the (a+1)x2—3ax +4a=0 are greater than unity.

equation whose roots are oo+ 3 and  + 3 is —
(A) x2-11x+30=0 (B)(x—3)2=5(x-3)+6=0
(C) Both(A)and (B) (D) None

Find the value of k for which the equation 3x2 + 4kx +2=0
and 2x2 + 3x — 2 =0 have a common root.

Q.9

Q.10 IfQ, (x)=x*+(k—29)x—kand Q, (x)=2x+(2k—43) x+k
both are factors of a cubic polynomial P (x), then the
largest value of k is —
(A)O

(©)23

(B)33
(D)30

Let P (x) =ax? + bx + 8 is a quadratic polynomial. If the
minimum value of P (x) is 6 when x =2, find the values of
aandb.

Q.11

Q.12

For x > 0, what is the smallest possible value of the
expression log, (3 —4x2 +x+26)— log;o (x+2)?

Q.13 Ifx isreal then find the range of the function

X+2

X2 +3x+6

Q.14 Ifx isreal then find the range of the function

_ x2—3x+2

x2+x-6

Q.15

Find the set of values of m for which exactly one root of
the equation x2 + mx + (m? + 6m) =0 lie in (-2, 0).

3Xx<x+2,

Q.16

Solve the system of inequalities : {x +1< lx +2
2

ANSWERS
@» © 2)©A) (3) (9/4,0)
@ 1 (B)x € (—oo,—1]U {2} U[3, )
(6) x € (—0,—-1)U(l,3] (MHxe|[l,6]
® © 91178 (10) (D)

(11) b=-2,a=1/2 (12) log, 4

1
14) R—{-
(14) R {5,1}

(16) (—oo,1)

(13)y e [-1/5, 1/3]

(15)m € (-6,-2) U (-2, 0)

Sol. Since the roots are real.

3a
D>0 & m>2 and(a+1)(2a+1)>0

-16
= TSaSO anda<-1,a>2and

1 [—_16 _1]
a<71,a>—5 =ae 7

Example2:

If a <b <c¢ <d, then find the nature of roots of
(x—a)(x—c)+2(x-b)(x—-d)=0.

Here, 3x2 — (a+c +2b+2d) x + (ac + 2bd) =0

~. Discriminant = (a + ¢ +2b + 2d)2 —12 (ac + 2bd)
=[(a+2d)—(c+2b)]?>+4 (a+2d) (c+2b)— 12 (ac + 2bd)
=[(a+2d)—(c+2b)]*?+8 (c—b)(d—a)>0.

Hence roots are real and unequal

Sol.

Example3:
Ifx2—2px + q = 0 has real roots then prove that the equation
(1+y)x2=2 (p+y)+(q+y)=0will have its roots real and
distinct if and only if y is negative and p is not unity.
Sol. Here 4p? —4q=0=p?*=q
AlsoD =4 (p+y)?-4(1+y)(q+y)
=4[p>+2py+y*—q-qy-y-y’]
=+4y(2p—-q-1)
=4y 2p-p?-1)=—4y (p-1)?
Here D > 0 if y is negative and p is not one.

Example4:
For the equation 1 = , if the product of
X+a X+b Xx+c
roots is zero, then find the sum of roots.
1 1 1 b-a 1

Sol. - = ; -
Xx+a x+b x+c’ x>+(b+a)x+ab X+c

orx?+(a+b)x +ab=(b—a)x+(b—a)c

orx2+2ax+ab+ca—bc=0

Since product of the roots = 0
ab+ca—bc=0

bc —2bc
— . Thus sum of roots =—2a =
b+c b+c

a=

Example5:
If p and q are roots of the equation x2 —2x + A= 0and r and
s be roots of the equation x2—18x+B=0ifp<q<r<s
be in A.P., then find the value of A and B.

Sol. Here p, q are roots of x2—2x +A=0

ptq=2 .. )
Alsor, sareroots of x2— 18 x + B=0
r+s=18 . 2)

[
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Now since p, g, 1, s in A.P. say with common difference d. = k2-7k+6>0= (k—1)(k—6)>0
q=p+d,r=p+2d,s=p+3d = k<lork=26 ... 1)
From (1) and (2) (a+B)<0=>-2(k+1)<0
p+d=2 = k+1>0=k>-1 .. (i)
_ =4d=16=>d=4 5
2p+5d-18} and, £(0)>0=>9k—5>0=k< > ...

L2pt4=2=p=-1

Hencep=-1,q=-1+4=3
r=—1+8=7,s=—-1+12=11
A=pq=-3,B=rs=77

Example6:

If o, B are the roots of the equation A (x2—x)+x +5=0and

A, and A, are two values of A for which the roots o,  are

o 4
connected by the relation EJFS =5 then find the value

)
Ofk_+x_
2 1
Sol. Herea+ p— 2t op= =
ol. Herea +f = N ’OLB_X
Giveng+E:i:>5[a2+Bz]:4aB
B a 5

r-1T 5
= 5|— :14xz:>x27167»+120
Now A, +A,= 16,1 A,=1

Moh AP (<1622

Ay A Ay 1

Example7:
If a, B are the roots of the equation ax? + bx + ¢ = 0 and
S, =a"+p", then prove thataS , +¢cS _;=-bS/
Sol. Here o+ 3 are roots

aoZ+bo+c=0 .. )
ap2+bp+c=0 .. 2)
Now let us consider
asn+1 +bsn+csn—l

=3 [an+1 + Bn+1] +b [an + Bn] +c [an—l + Bn—l]
— [aan+1 +bol + C()Ln_l] + [aBnH + an_;,_ CBn_l]
= o™ ac® + ba+c] | B! [ap2 + B +c]
=0+0=0

HenceaS, ,; +cS _;=-bS,

Example 8 :

If the equation x2+2 (k + 1) x + 9k — 5 = 0 has only negative

roots, then find the value of k.
Sol. Letf(x)=x2+2 (k+1)x+9k—5. Let o, B be the roots of

f(x) =0. The equation f(x) = 0 will have both negative roots,

if (i) Disc.>0
(i) £ (0)>0
Now, Discriminant > 0= 4 (k +1)2 — 36k +20>0

(i) a<0,B <0,i.e. (a+B)<0and

9
From (i), (ii), (iii), we getk>6

Example9:

A manufacturer has 600 litres of a 12% solution of acid.
How many litres of a 30% acid solution must be added to it
so that acid content in the resulting mixture will be more
than 15% but less than 18%?

Sol. Let x litres of 30% acid solution is required to be added.
Then
Total mixture = (x + 600) litres
Therefore 30% x + 12% of 600 > 15% of (x + 600)

and 30% x+ 12% 0f 600 < 18% of (x + 600)
30x 12 15
20X 22 (600) > ——(x + 600
o T00 " 100 (800> 150 (X 600)
30x 12 18
20X 22 (600) < —(x + 600
and 100 " 100 (000 < g (X +600)
or 30x+7200> 15x+9000
and 30x+7200< 18x -+ 10800
or 15x>1800and 12x<3600
or x>120and x<3001.e., 120<x<300.

Thus the number of litres of the 30% solution of acid will
have to be more than 120 litres but less than 300 litres.

Example 10 :
If o and B are the real roots of the equation
x2—(k-2)x+(k?+3k+5)=0 (k €R) . Find the maximum
and minimum values of (a2 + B2).
Sol. Forrealroots D>0
(k—2)2—4 (K2+3k+5)20
(k2 +4—4k)—4k2—12k—20 > 0
~3k2-16k-16>0 ; 3k?>+16k+16<0

(k+§] k+4)<0

NOW, E = (xz +B2

E=(a+B)* —2ap
E=(k-2)*-2 (k*+3k+5)=-k*—10k—6
E=(K2+ 10k +6)=—[(k+5)>—19] = 19— (k +5)?
E in occurs when k = —4/3
1o 121_171-121 _50
mn= 9 T 9 g
E ax OCcurs when k = —4
E . =19-1=18

jes]

9
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Example 11 :

Sol.

1
Ifax?+2bx+c=0and y=x+ —, prove that
X

acy? +2b (a+c)y +(a—c)* +4bZ=0.
ax2+2bx+c=0 ... )

2b c
at— +—> =
X X

eq. (1) xc+eq.(2) xagives

1 a
ac(Xz-}——zJ +2b(cx+—) +02+a2:0
X X

a 1 1 c
X X X X
=c . +a . + 2b, using (1)

1
Substituting x + — =y in equation (3), we get
X

ac(y?2—2)+2b{cy +ay+2b} +(c2+a2)=0
i.e.)acy?+2b(a+c)y+(a—c)?+4b2=0.

Example 12 :

Sol.

Let a and B be the roots of the quadratic equation

ax2 + 2bx + ¢ =0 and o + y and B + y be the roots of the
quadratic equation Ax% + 2Bx + C = 0. Prove that

A%(b% —ac)=a%(BZ-AC).

From the given equation

- C

+B=—, af=—

o B a B a
2B C
da+B+2y=——, (a+ +y)=—
and o+ 3 +2y A (a+y) (B+7) A
2B 2b , C
2y =——+—, af +y(a+P)+y =—
=2 =t B+y(a+P)+y A

-B b C
=—+—,0B+y(a+B+y)=—
==t B+y(a+B+y) A

Eliminating a, § and y we get

c(BbJ[Zb Bb}C B2 C b ¢
4|t — | ——=——

A a a A a
= a2 (BZ-AC)=AZ(b%-ac)

Example 13 :

The smallest value of k, for which both the roots of the
equation x2 — 8kx + 16 (k —k + 1) =0 are real, distinct and
have values at least 4, is
2. (i) x2-8kx+16(k2—k+1)=0

D=64 (k- (k*-k+1))=64(k—1)>0

k>1

b 8k
i)y ——>4=>—>4=k>1
@~ 2

(ii)) f(4)>0
16—-32k+16 (k2 —k+1)>0
k2-3k+2>0; (k—2)(k—1)>0; k<lork>2
Hencek=2

Example 14 :

Let p & q be real numbers such that p= 0, p>#q &p> #—q.
If o and B are nonzero complex numbers satisfying
a+ B =—pand o’ + B3 = g, then a quadratic equation

.G B . :
having E and — as its roots is —
o

(A) (PP +q) x> - (p? +2q)x + (p> +q) =0

B) (P> +q) x> —(p>—2q)x +(p* +q) =0

©) (P> —q)x2=(5p* —29)x + (p>—q)=0

(D) (P —q) x2 = (5p> +2q)x + (p> —q) =0

B).o* +p3=q

= (at+B)P-3ap(atp)=q=-p*+3pap=q

2 ( A
q+p” 2 (o B} e B_
= op= 3p ; LB+OLJ +B'a 0
2 2
XZ—MX+1:O
af

2
= xz—{%j x+1=0

o X T x+1=0

3p

= PP+ xX2-GpP-p’-2q)x+ (P’ +q)=0
= PP+ x>- @ -2qx+(@P*+q) =0

£
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CHAPTER 4 : QUADRATIC EQUATION AND INEQUALITIES

EXERCISE - 1 [LEVEL-1]

PART-1:SOLUTION OF QUADRATIC

Q.1

Q2

Q3

Q4

Q5

Q.6

Q.7

EQUATIONS AND NATURE OFROOTS

The roots of the equation x2 —4x + 1 =0 are —
(A) 2+/3 (B)2,4
(©)-2+3 D) 3+2

The roots of the quadratic equation 2x% — 7x + 4 = 0 are -
(A) Rational and different  (B) Rational and equal

(C) Irrational and different (D) Imaginary and different
The roots of the quadratic equation
x2-2(a+b)x+2(a’+b?)=0are-

(A) Rational and different  (B) Rational and equal

(C) Irrational and different (D) Imaginary and different

The roots of the equation x2 — 2 J2 x+1=0are—

(A) Real and different (B) Imaginary and different
(C) Real and equal (D) Rational and different
The roots of the equation x2 —3x —4 = 0 are—

(A) Opposite and greater root in magnitude is positive
(B) Opposite and greater root in magnitude is negative
(C) Reciprocal to each other

(D) None of these

The roots of the equation 2x2 —3x +2 =0 are -

(A) Negative of each other (B) Reciprocal to each other
(C) Both roots are zero (D) None of these

If the roots of the equation x2 + 2x + P = 0 are real then the
value of P is -
(A)P<2
©)P<3

B)P<1
(D) None of these

PART -2 : RELATION BETWEEN ROOTS

QS8

Q.9

Q.10

AND COEFFICIENTS

2
. -b k-1 .
If equation X X2 has equal and opposite roots
ax—-c¢  k+1

then the value of k is -

A a+b B a—b
(A) a—-b ( )a+b
a a
(C)EJr1 (D)g—1

If the product of the roots of the quadratic equation
mx2—2x+(2m—1)=0 is 3 then the value of m s -

A1 B)2

©O)-1 D)3

If ocand P are roots of the equation x2 —5x + 6 =0 then the

value of ¢ + [33 is-

(A)35
()45

(B)40
(D) None of these

Q.11

Q.12

Q.13

Q.14

Q.15

Q.16

Q.17

Q.18

Q.19

Q.20

Q.21

The value of m for which one of the roots of
x2 —3x +2m= 0 is double of one of the roots of

x2—x+m=01is-
(A)0,2 (B)0,-2
02,2 (D) None of these

The equation whose roots are 3 and 4 will be-
(A)x2+7x+12=0 (B)x2—7x+12=0
(C)x2—x+12=0 (D)x2+7x—12=0

The quadratic equation with rational coefficients whose

one root is 2 + \/5 is—

(A)x2—4x+1=0 (B)x?+4x+1=0
(C)x2+4x—1=0 (D)x2+2x+1=0

If o, B are roots of the equation x2 — 5x + 6 = 0 then the
equation whose roots are oo + 3 and 8 + 3 is-
(A)x2—11x+30=0 (B) (x—3)*—5(x—3)+6=0

(C)Both (A) and (B) (D) None
1
The quadratic equation whose one root is
4 4 2445
will be-
(A)x2+4x—1=0 (B)x2—4x—1=0
(C)x2+4x+1=0 (D) None of these

Ifthe roots of the equations x2 + 3x + 2 =0 and x% —x + A=0
are in the same ratio then the value of A is given by-
(A)2/7 B)2/9

(©)92 D)7/2

If o and B are the roots of 2x% + 7x + ¢ =0 and

”
la? - |=Z then c is equal to

(A)2 ®)3

©6 (D)5

If o.and P are the roots of x2 —ax + b2 =0, then o + B is
equal to —

(A) a2 —2b2 (B) 2a2 — b?

(C) a2 — b2 (D) a2 + b2

If 4ax? — 4ax + b = 0 is a quadratic equation having real
and distinct roots then —

(A)a>b<0

(B) Roots are of opposite sign

(C) Both roots are greater than unity ifa > b

(D) Both roots are positive if a and b have same sign

If o, B are the root of a quadratic equation x2 —3x + 5 =0
then the equation whose roots are (a2 — 3o +7) and
(B2-3B +7)is

(A)x2+4x+1=0 (B)x2—4x+4=0
(C)x2—4x—-1=0 (D)x2+2x+3=0

Set of all values of k for which one root of

x2+2 (k—3)x+ 111 =0 is smaller than —2 and the other is
greater than 2, is —
(A

©2,3)

B)(57,61)
(D) (-37,40)

11
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Q.22

Q.23

Q.24

Q.25

Q.26

Q.27

Q.28

PART -3 :COMMON ROOTS

Ifthe roots of equation x2 + bx +ac =0 are a, p and roots
of the equation x2 + ax + bc = 0 are o, y then the value of
a, B, y respectively-

(A)ab,c (B)b,c,a

(C)c,ab (D) None of these

If the quadratic equations ax% + 2cx + b =0 and

ax? + 2bx + ¢ = 0 (b #c) have a common root, then
a+4b +4c is equal to-

(A)-2 B)-1

©o0 D)1

If one root of the equations x2 + 2x + 3k = 0 and

2x2+ 3x + 5k = 0 is common then the values of k is -
(A)1,2 (B)0,-1

01,3 (D) None of these

Ifthe equations 2x% + x + k=0and x2 +x/2 —1 =0 have 2
common roots then the value of k is-

A1 ®)3

©O)-1 (D)2

If x2+x—1=0and 2x% — x + A = 0 have a common root
then—

(A)A2—TAL+1=0 B)A2+7A-1=0
(C)A2+7h+1=0 D)A2—Th—1=0

Ifo, B € R and the quadratic equations x2+2x + 7 =0 and
4x2 + ax + p = 0 have atleast one common roots, then the
value of o + [ is —

(A)36 (B)-4

(©)24 (D)20

If a, p, q are non-zero real numbers, the two equations
2a%x? —2ab + b% =0 and p*x2 + 3pgx + g% = 0 have

(A) No common root

(B) One common root if 2a2 + b% = p2 + ¢2

(C) Two common roots if 3pq =2ab
(D) Two common roots if 3gb =2ap

PART -4 : QUADRATIC EXPRESSIONS

Q.29

Q.30

Q.31

Q.32

The value of the expression x% + 2bx + ¢ will be positive
if-

(A)b2—4c>0 (B) b*4c<0

(C)c2<b (D)b%<c

9¢
Ifatb+c> vy and equation ax2 + 2bx — 5¢ = 0 has

non-real roots then :-

(A)a>0,c>0 (B)a>0,c<0
(C)a<0,c<0 (D)a<0,c>0
If the roots of equation 3x2 + 2x (k2 + 1) + k2 — 3k +2=0
are opposite in sign then interval of k lies —
(A) (=0, 0) (B) (—0,-1)
©d,2) D)(3/2,2)

Set of value of k for which roots of equation
x2—(2k-1)x+k(k—1)=0are :-

(A) both less then 2 ifk € (2, o)

(B) of opposite sign ifk € (—o0 0) U (1, )
(C) of same sign ifk € (—o0, 0) U (1, )

(D) both greater than 2 ifk € (2, ©0)

Q.33 If p and q be the roots of the quadratic equation
x%—(a—2) x—o.— 1 =0 then minimum value of p? + g% =
(A)2 B)3
©6 D)5

Q.34 Letf(x)=ax?+bx+c;a,b,ceR,az0. Iff(1)+f(2)=0,
the equation f (x) =0 has —

(A) no real root (B) 1 and 2 as real roots
(C) two equal roots (D) two distinct real roots
Q.35 The minimum value of the expression 4x2 +2x + 1 is —
(A)1/4 B)12
(C)3/4 D)1
Q.36 The maximum value of 5 + 20 x — 4x2 for all real value
of x is-
(A)10 (B)20
(©)25 (D)30
Q.37 Ifxisreal, then the minimum value of x> — 8x + 17 is —
(A1 B)2
©3 (D)4
Q.38 Leta,b,ceRand ax2+bx+ ¢ =0 has two negative roots,
then —

(A) a, b, c are of same sign
(B) a, -b, c are of same sign
(C) a, b, —c are of same sign
(D) a, — c are of same sign
Q.39 The equation % = —2x% + 6x — 9 has —

(A) one solution (B) two solutions
(C) infinite solutions (D) no solution
Q.40 The quadratic expression 21 + 12x — 4x2 are
(A) The least value 5 (B) The highest value 30

(C) The highest value 21 (D) None of these

PART -5 :THEORY OF EQUATIONS
AND INEQUALITIES

Q.41 Forreal values of x, 2x2+ 5x — 3 >0, if-

(A)x<-2 B)x>0
©O)x>1 (D) None of these
x2 +14x+9
Q.42 Ifxisreal then the value of the expression —5———
X“+2x+3
lies between —
(A)—3and3 (B)—4and 5
(C)—4and4 (D)-5and 4
Q.43 Ifroots of the equation x3 — 12x% + kx — 28 =0 are in A.P.
then k is —
(A)29 B)39
©)34 (D) None of these
Q.44 The range of the values of X2X+ p for all real value of x is-
= |
(W) 5 <ysy B) 5 <ys,
-1 1
© 3 <y< 5 (D) None of these

Q.45 Ifa,—a, b are the roots of x3-5x2—x+5=0,thenbisa

[+




(QUADRATIC EQUATION AND INEQUALITIES)

QUESTION BANK

SOAL

ODM ADVANCED LEARNING

Q.46

Q.47

Q.48

Q.49

Q.50

Q.51

Q.52

Q.53

Q.54

Q.55

Q.56

Q.57

Q.58

root of —

(A)x%2+3x-20=0 (B)x2—5x+10=0
(C)x2-3x-10=0 (D)x%+5x—30=0
Ifx — 1 is a factor of x> —4x3 + 2x2 - 3x +k =0, then k is —

(A)3 B)4
©)-4 D)2
If a, B, y are the roots of the equation x3+4x+2=0, then
o+ [33 + y3 =
(A)-6 B)2
©e6 (D)2
2
The solution set of the inequation X|+—6);T7 <0 is—
X+
AT, 1) B) (7,4
O T, 441 D)7, -4 (=4,1)
(x=Dvx
If (x+1) (x— 3)2 then —
A)xe(L,3) B)x e (3,x)
©)xe(0,1) (D) None of these
Solution of inequality log,o(x* —12x +36) < 2 is—
(A)(-4,16) (B)(-4,6)
(©)(6,106) (D) (-4,6)U(6,16)

PART-6: MISCELLANEOUS
The number of solutions of the equation
2x2+9|x|-5=0is
(A)4 B)2
©O1 D)o
The quadratic equation, whose roots are A.M. and H.M.
between the roots of the equation ax? + bx + ¢ =0, is —
(A) abx? + (b2 +ac)x +bc=0
(B) 2abx? + (b2 + 4ac) x + 2bc =0
(C) 2abx?+ (b%+ac)x +bc=0
(D) None of these
The sum of all real roots of the equation
|x—2]2+]|x—2]-2=0,is-
(A0
©4
Solution set of the equation

B)8
(D) none of these

3252y gxTHxt6 L 32(x46) _ g ig—

(A) 3,2} (B) {6,-1}

© 2,3} (D) {1,-6}

The number of solutions of the equation

4x (x—3)—5]2x-3|+13=0is

(A)1 (B)2

©3 (D)4

Ifthe expression x2 — 11x +a and x2 — 14x + 2a must have
a common factor and a # 0, then, the common factor is —
(A) (x=3) (B)(x-06)

©)x-9) (D) none of these

-1
The equation logs x + (log(x2+3)25) =log,s 10 has

(A) No solution (B) One solution
(C) Two solutions (D) Four solutions
The roots of x2— 8 |x [+ 12=0

Q.59

Q.60

Q.61

Q.62

Q.63

Q.64

Q.65

Q.66

(A) Do not form a progression

(B) Form an A..P. with Zero sum

(C) Form an A.P. with non-zero sum

(D) Forma GP.

If a>b > 0 are two real numbers, the value of

\/ab+(a—b)\/ab+(a—b)\/ab+(a—b)x/ab+.... is

(A) Independent of b

(B) Independent of a

(C) Independent of both A and B

(D) Dependent on both A and B

If A and H are the arithmetic and harmonic means of the
roots of the equation ax2+bx+c=0,a,b =0, then the
equation whose roots are AH and A—H are

(A) ax?+ (b2 —4ac) x+¢c=0

(B) ab x2 + (b2 —4ac) x +bc=0

(C) 2abx2 + (b2 —4ac) x+2bc=0

(D) None of these
8x% +16x —51 03
—(2x 23) (x+4) > if x satisfies
(A) x<—4 (B)-3<x<3/2
(©)x>5/2 (D) all the above
Ifa, b, c are real and the difference between the two roots

of the quadratic equation ax2 + bx + ¢ = 0 is less than 2,
then A, the discriminant satisfies the relation-

(A) 0 <A <4a? (B)4a2<A

(C) A=4a? (D) None of these

Find the largest integral value of m for which the
x? —mx -2

inequality —————— >—1 satisfied forallx € R.
x“—3x+4

(A) 3,1 (B)(4.2)

© 7D D)3, 1)

The mid point of the interval in which 3x + 8 Jx =3 <0
is satisfied is

19 1
(A) 73 B) T3
(C)-4/3 (D) 1/6

If a, B be the roots of ax2 + bx + ¢ =0 and y, & those of
/x2 + mx + n = 0, then the equation whose roots are
ay+B6 and ad+Py is

(A) a2 /2 x2 — ab/mx + (b — 4ac)n/ + m? ac = 0

(B) a2(2x2 + ab/mx — (b2 — 4ac)n/ =0

(C) a2/2x2 — ab/mx — (b — 4ac)n/ =0

(D) none of these

The minimum value of £ (x) = x — 2bx + 2¢2 is more than
the maximum value of g (x) =—x2 — 2¢x + b2, x being real,
for—

(A) |c|<|b|v2
© |c|>|b|v2

B)0<c<bV2
(D) b2 <c<0

=
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Q.67 The solutions of the equation x> — [2x —3|—=3x+3=0 Q.76 Setofall values of t if sum of roots of

Q.68

Q.69

Q.70

Q.71

Q.72

Q.73

Q.74

Q.75

form-

(A)AnA.P. (B)AGP.

(CO)AH.P. (D) A set of numbers with
Zero sum

The roots of the equation (x —a) (x — b) = a2 — ab? are real
and distinct for all a > 0, provided

5 5
(A)—asb<7a (B)—a<b<7a

5 -7
(C)7a<bS7a (D)72a<b<?a

The equation x2 + (1 +2sin@) x + sin26 (sin® — cosO) = 0
has roots of equal magnitude but opposite signs for

(A) Only one value of 6
(B) Only two values of 0

(C) Infinitely many values of ©
(D) No value of 6

The value of m for which one of the roots of

x2 —3x +2m= 0 is double of one of the roots of

x2—x+m=0is
(A)0,2 (B)0,-2
©)2,-2 (D) none of these

Ifthe roots of x2 — bx + ¢ = 0 are two consecutive integers,
then b2 — 4c is —

(A4)0 (B)2

©3 D)1

The quadratic equation with real coefficients one of
whose complex roots has the real part 12 & modulus 13 is
(A)x?—12x+13=0 (B)x%—24x+13=0
(C)x%2—24x+169=0 (D)x%—24x-13=0

Ifx2 - 2px + q = 0 has real roots then the equation

(1+y)x2=2(p+y)+(q+y)=0will have its roots real
and distinct if and only if —

(A) y is negative

(B) p is not unity

(C) y is negative and p is not unity

(D) none of these

The number of solutions of the equation

log, 5 (x3—3x2—4x+8)=31is

A1 B)2

©3 (D)4

If a, B are the roots of the equation 2x2+4x — 5=0, the
equation whose roots are the reciprocals of 2ot — 3 and

2B-3is

(A)x2+10x—11=0
(C)11x2+10x+1=0

(B)x2+10x+11=0
(D) 11x2-10x+1=0

Q.77

Q.78

Q.79

x2— (2= 13t+a+7) x— 36 =0 s less than or equal to f,
is [/, m] and p= ¢+ m, then p is equal to —

(A)13 B)26

©)4 (D)17

If o, B are root of the equation x2 — 5x + 6 =0 then the
equation whose roots are o+ 3 and B +3 is
(A)x2—11x+30=0 (B) (x=3)2-5(x—3)+6=0
(C)Both (A) and (B) (D) none

The value of the expression x* — 8x3 — 8x + 2 when

x=2+\/§ is —
(A)0 B)1
©)2 D)3

If each root of the equation x> — px — 19 = 0 is one less
than corresponding root of the equation

x3—Ax?+Bx—C=0whercA, B, C, p are constants, then
the value of C — B is equal to —

(A) 18 B)17
©O19 (D)20
For Q.80-85

Q.80

Q.81

Q.82

Q.83

Q.84

Q.85

Find the set of values of 'a' for which the equation
(x*+x)*+a(x*+x)+4 =0has
All four real and distinct roots.

(A)a e (—o,—4] (B)a e (65/4, )

(C)ae(-4,65/4) (D)ae¢
Two real roots which are distinct.
(A)a e (-o0,—4] (B) a € (65/4, )

(C)a e (-4, 65/4) (D)acd

All four roots are imaginary.

(A)a e (—oo,—4] (B)a € (65/4,©)

(C)ae (-4,65/4) (D)ae¢

Four real roots in which two are equal.

(A)a e (-o0,—4] (B)a € (65/4, )
(C)ae (-4,65/4) (D)ae¢

All four real roots which are equal.

(A)ae¢ (B)a=65/4
(C)ae (-4,65/4) (D)a € (—oo,—4]

Two real roots which are equal.

(Aacd (B)a=65/4

—
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(C)ae(-4,65/4) (D)a € (—o0,—4] For Q.93-99

Q.86

Q.87

Q.88

Q.89

Q.90

Q.91

Q.92

Find the range of values of k if the roots of the quadratic
equation (2k—5)x2 -2 (k— 1)x + 3 =0 are equal.

(A)k=4 B)k=13

(O)k==10 (D)[0,1/2)

Find the range of values of k if the equation
(k—12)x2+2 (k—12)x+2=0 possess no real roots.
(A)k=4 B)k=13

(O)k==10 (D)[0,1/2)

Find the range of values of k if the curve y = x%+kx +25
touches the x-axis.

(A)k=4 B)k=13

(©)k==10 (D)[0,1/2)

Find the range of values of k if the inequality

kx? +2kx +0.5 > 0 is satisfied V x € R.

(A)k=4 B)k=13

(©)k==10 (D)[0,1/2)

Find the range of values of k if the quadratic trinomial
(k—2)x2 + 8x + k + 4 is positive for all values of x.

(A) (o0, —4) U (2,0) (B) (—o0, = 1) U (2, )

(©) (=0,=3) U (5,0) (D) (=o0,—6) U (4, 0)

Find the largest integral value of x satisfying the
inequality (x + 1) (x—3)? (x—5) (x —4)? (x—2) <0.

(A)-2 B)-6

©-3 (D)4

Find the smallest integral value of x satisfying the in-
_ XS 0.
x2 +5x 14

(A)-2 B)-6

©-3 (D)4

Q.93

Q.94

Q.95

Q.96

Q.97

Q.98

Q.99

Solve the following logrithmic equalities. Wherever
base is not given take it as 10.

1 1

+ >2
I+logx 1-logx

(A) (0.1, 1) U(1, 10)
(©)(0.2,1)U(2,8)

(B)(0.1,2) U(1,5)
(D) (0.4,1)U(3,9)

x—1 <1

log3(9-3%)-3 -
(A) [log0.8,1)]
(C) [log0.7,2)]
log, 5 (X2 —4%) > -2.

(B) [log 1.9,2)]
(D)[log0.5,3)]

(A) (=0, 1) (B)(-2.3)
©(-=.2) (D)(-1.2)
([ x24x)

log, 5 Llog6 X+4J <0.

(A)(=1,-3)U(4,0)
O 1,-4)u(7,©)
log, (logg (3*-9))<1.
(A)x € (log;10,1)
(C)x € (log310,2)

(B)(=5,-2)V(2,0)
(D) (-4,-3) U (8, )

(B)x € (log;10, )
(D) x € (log; 10, 5)

(x=0.5(3-x) _

0
log, |x 1|

A) (0,1 (2,3)
(©)(0,12) U (4,5)

(B)(0,1/2)U(3,3)
(D) (0,1/2) U (2,3)

10glog2 (0.5)x (X2 —10x+22)>0.

(A) 3,5-V3) U(T,0)  (B)(2,5-/3) UG, ®)

©) (1,7-3) U@,0) (D) (1,3-+2) U(l, »)

[
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EXERCISE -2 [LEVEL-2]
Q.1  Wheny?+my+2 is divided by (y — 1) then the quotient Q.11 Given two equations x> +x +k —k2=0,

Q.2

Q3

Q4

Q5

Q.6

Q.7

Q8

Q.9

Q.10

is f (y) and the remainder is R;. When y2 +my + 2 is
divided by (y + 1) then quotient is g (y) and the remainder
is R,. If R; =R, then the value of mis —

(A)-1 (B)0

O1 (D)2

The largest interval in which x10 — x7 + x* —x + 1> 0 is-
(A) [0, 0) (B) (=0, 0]

(C) (—0,0) (D) None of these

The sum of real roots of the equation

x2 02008 y Ix — 22007‘ + 2(24013 ~1)=0is-

(A) 22007 (B) 22006

(C) 22008 (D) None of these

If a, B are roots of the equation x2 —x — 1 =0 and

A =a"+p" thenA  , +A _,=

(A)3A, (B)34,

(©)3A,_, (D) None of these

If exactly one root of the equation x2 —2ax +a2 — 1 =0 lies
between 2 and 4, then-

(A)ae(—mx,1) (B)ae[5,o)
©ae(,d (D) None of these

If x and y are two positive numbers such that x +y = a,

N 1)
then the minimum value of 4|| X+ — Ll + _J is
X Yy

(A)1+2a! (B)1+a!

(C)1-2a"! (D)a—al

Leta, oc% be the roots of x2—2x +p=0and o, oy be the
roots of x*—8x+q=0. Leta,, a,, a3, a, € GP.and pand
q are integers, then the quadratic equation whose roots
are p and q is-

(A)x2—136x+1024=0 (B)x2+136x+1024=0
(C)x2—136x—1024=0 (D) x2+136x—1024=0
Iff(x)=x%+bx+ cand f2 +t) = f(2 —t) for all real numbers
t, then which of the following is true ?

(A) (1) <f(2) <f(4) (B)f(2) <f(1)<f(4)

(O f(2) <f(4) <f(1) (D) f(4) <f(2) <f(1)
Number of real roots of the equation x |x|+a|x|-1=0
(where a € R) is-

(A4)0 B)2

©3 (D)4

Ifa, b, c are sides of a triangle, where a # b # ¢ and each

c a
quadratic equation ax? +bx + e 0, bx® +ox + e 0

2,412, 2
and cx’ +aX+E= 0 arerealroots. If p =u,
4 ab+bc+ca
then-
(A)p>1 (B)p<2
(O)1<p<2 D)p<1

Q.12

Q.13

Q.14

Q.15

Q.16

Q.17

Q.18

x2 —(k+2) x + 2k = 0. If exactly one root of any equation
lies between roots of other, then set of values of k is

(a, b) U (c, ). Find the least integral value of a.

(A)3 (B)4

©38 D)6

Set of all real value of a such that

(2a-Dx>+2(a+Dx+(2a-1)

f(x)= < — 2% 140 always negative
is—
(©) (0, 172) (D) (2, )

The ordered pair (p,q) giving the least and the greatest

positive solution of /_y2 . gy 12 >10-2x isequal

to
(A)(4,5) (B) (4,28/5)
(©)(4,6) (D) (2,6)

The set of values of a such that x2 — 2ax + a2 — 6a<0in
[1,2]is

(A) [ 4-+15,4+415 ]
(© [ 5-+21,5++21 |

Ifa> 1 and the equation

(B) [ 5-+21,4++/15 |
(D) [4-15,5+21]

log,, a+2 1ogazx a+ 310ga3x a =3 is solved for x, then

the equation has —

(A) exactly one real root

(B) two real roots, both greater than 1

(C) three real roots less than or equal to 1

(D) no real root

Find the value(s) of ‘a’ for which the inequality

tan2x + (a + 1) tanx — (a—3) < 0, is true for at least one

X e[O, Ej
2

(Aae (-0, (245 +3) U3, ©)
B)ae(-00,— (25 +3) U4, )
(Cae(-o0,— (245 +3) U3, o).

(D)a e (-0, ~(2V5 +2) U3, )

If the roots of equation x2 + bx + ac = 0 are o, f and roots
of the equation x2 + ax + bc = 0 are o, y then the value of
a, B, A respectively -

(A)a,b,c (B)b,c,a

(C)c,a,b (D) none of these

Ifk ¢ [0, 8], find the value of x for which the inequality
x2 +k? ) )

m > 1 is satisfied.

(A)-1<x<1 B)-1<x<2

(C)—2<x<1 (D)-3<x<1

£
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Q.19

Q.20

Q.21

Q.22

Q.23

Q.24

Q.25

Q.26

Q.27

1 X x—1
If the equation [—] +(5] +b=0 has a positive

4
solution, then the real number b lies in the interval —
(A) (=0, 1) (B) (-0, -2)
O3, (D)(=3,0)

If the function f(x) =x2 + bx + 3 is not injective for values
of x in the interval 0 < x <1 thenb liesin —

(A) (=20, ) (B) (=2, )

(©)(2,0) (D) (==,2)
Consider the following statements :
S, : Number of integrals values of ‘a’ for which the roots
of the equation x% + ax + 7 = 0 are imaginary with positive
real parts is 5.

,:Leta, B areroots x2—(a+3)x+5=0and o, a, p are
in A.P. then roots are 2 and 5/2
S5 : Solution set of log, (2 +x) <log, (6 -x)is(l,2]
State, in order, whether S, S,, S; are true or false.
(A)FFT (B)TFT
(C)TFF (D)TTT
The set of values of m for which both roots of the equation
x2—(m+ 1) x + m+4 =0 are real and negative consists of
all m such that —

(A) -4<m<-3 B) 3<m<-1

) 3<m<5s MD)m<-3 or m=>5
Number of integers satisfying either

log; [x|<2or |logyx|<2are—

(A) 18 B)16
©20 (D)23
The solution set of the inequality

10gcos(7r/4) (2X2 —-5x+3)>22 is—

N {5—\/5 ) (E’SJME}(B)[I’ ]

4 ’Uub 4 2

b wll

Number of integral values of parameter ‘c’ for which the

7
inequality 1+log, (2){2 +2x +E] > log, (cx2 +c),

hold good V¥ x eR , 1S —

(A)0 B)2

)7 (D) Infinite

Set of solution 4—X——<x+§ 7)(—1_7x+2>X
et of solution for 32 1 3 5

(A) x €(4,9) (B) x €(2,9)

(©) x €(2,3) (D) x €(2,4)

A solution of the equation 4% +4-6X=59% is
A)-1 B)1

©2 D)0

Q.28

Q.29

Q.30

Q.31

Q.32

Q.33

Q.34

Q.35

If a, B are the roots of the quadratic equation x

24+ px+q=0and y,3 are the roots of x2+px—r =0, then
(au—7v) (ou.—9d) is equal to

(A)q+r B)q-r

(©) —(q+1) D) -(p+tq+r)

The roots of the equation x%+ 6x+a = 0 are real and
distinct and they differ by atmost 4, then the range of
values of a, is

(A)(5,9] ®[5,9)

©[4.8) D)[3,9)

The values of k for which the quadratic equation
(1-2k)x?—6kx—1=0 and kx?—x+ 1 =0 have atleast one
root in common are

(A) {12} (B) {1/3,2/9}

(C) {2/9} (D) {1/2,2/9}

Ifx, y, zare real such that x + y + z=4, x2 + y> + z2=6, then
the range x is

(A) 1, 1) B)[0,2]

©1[2,3] (D)[2/3,2]

If tan 6 and cot 6 are the roots of the equation
x2+2x+1=0, then the least value of
x2+tan O x +cot =0, is

(A)3/4 (B)5/4

(C)-3/4 (D)-5/4

Let o, B, y are roots of the equation x> + qx + q = 0 then
find the value of (. + B) 1 + (B +y) 1 + (y + o).

(A0 B)-1

O1 (D) none

If all values of x obtained from the equation

4%+ (k—3) 2*+ k=4 are non-positive, then the largest
integral value of ks

A1 B)2

©3 (D)4

Let m(b) be the minimum value of
f(x)=(2+b+b?)x?~2 /2 2b+1)x +8, where

b € [- 3, 10]. The maximum value of m (b) is

(A)2 B)4
©6 D)8
For Q.36 to Q.38

Q.36

Q.37

Q.38

Consider the quadratic equation
(1+k)x2—2(1+2k)x + (3 +k)=0, wherek e R— { —1}.
The number of integral values of k such that the given
quadratic equation has imaginary roots are

(A)0 B)1

©2 D)3

The set of values of k such that the given quadratic has
both the roots positive is

(A)keR

(B)k e (—0,—-3)U[2/3,0)
(C)k e (—0,-3)U (-1, )
D)k e (-o,- 2/31V[/2/3,%)

The number of real values of k such that the given
quadratic equation has roots in the ratio 1 : 2 is

(A)0 B)1
©)2 (D)o

[4
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For Q.39 to Q.41 Q.46 Statement1:|x—2|+|x—7|=06 hasno solution.
) Statement 2 : | x—a |+ |x—b|=c hasno solution, where
. . . X" -3x-4 0<c<b-a
Consider a rational function f(x)= ———— anda ) )
x“—-3x+4 Q.47 Leta,b, c bereal such that ax~ +bx + ¢ =0 and

Q.39

quadratic function g (x) = x2—(b+1)x+b—1, where b
is a parameter.

The sum of integers in the range of f(x), is

(A)-5 B)-6

©)-9 (D)-10

Q.40 Ifboth roots of the equation g(x) = 0 are greater than
— 1, then b lies in the interval
(A) (—0,-2) (B) (—o0,— 1/4)
(€)(-2,) (D) (-1/2,0)
Q.41 The largest natural number b satisfying
g(x)>-2V xeR,is
(A1 B)2
O3 (D) 4
ASSERTIONAND REASON QUESTIONS

Q.42

Q.43

Q.44

Q.45

(A) Statement-1 is True, Statement-2 is True; Statement-
2 is a correct explanation for Statement-1.

(B) Statement-1 is True, Statement-2 is True; Statement-
2 is NOT a correct explanation for Statement-1.

(C) Statement -1 is True, Statement-2 is False.

(D) Statement -1 is False, Statement-2 is True.

(E) Statement -1 is False, Statement-2 is False.
Statement 1 : All the real roots of the equation

x4 —3x3 - 2x2—-3x + 1 =0 lie in the interval [0, 3].
Statement 2 : The equation reduces to a quadratic

equation in the variablet=x+ —.
X

Statement 1 : (| x | + 1)2 =4 | x | + 9 has only two real
solutions.
Xx—-8 n .
Statement 2 : PERTY = i has no solutions for some (more
than one) values of n € N.
Statement 1 : There exists no solution to
(sin x +cos x +2)* = 128 sin 2x.
Statement 2 : Let a, b, c, d be positive numbers, then

at+b+c+d

Further =3abed onlyifa=b=c=d.

Consider

f(x)=(x2+x+1)a?—(x2+2)a-3 (2x2+3x+1)=0
Statement—1 : Number of values of ‘a’ for which f(x) =0
will be an identity in x is 1.

Statement-2 : a =3 the only value for which f(x) =0 will
represent an identity.

Q.48

Q.49

Q.50

Q.51

Q.52

Q.53

Q.54

x2+x+ 1=0 have a common root
Statement—-1:a=b=c

Statement-2 : Two quadratic equations with real
coefficients can not have only one imaginary root
common.

Statement 1 : Sum of the roots of the equation

x2+ 3x +2 =0 is negative and its discriminant is positive
Statement 2 : If sum of the roots of the equation
ax2+bx+c=0is negative where a > 0, b, ¢ € R, then
discriminant of ax2 + bx + ¢ = 0 must be positive.
Statement 1 : Ifa, b, c are non real complex and a., 3 are
the roots of the equation axZ + bx + ¢ = 0 then Im (o) #
0.

because

Statement 2 : A quadratic equation with non real complex
coefficient do not have root which are conjugate of each
other.

Let f(x)=x>+ax2 + bx + ¢ be a cubic polynomial with real
coefficients and all real roots. Also | f (i) | = 1 where

i=v-1-

Statement 1 : All 3 roots of f (x) = 0 are zero.

because

Statement2:a+b+c=0

Statement—1 : If 0 < a < /4, then the equation
(x—sina) (x—cos a)—2 =0 has both roots in (sina, cos a)
Statement—2 : If f (a) and f(b) possess opposite signs
then there exist at least one solution of the equation
f(x) =0 in open interval (a, b).

Statement 1 : I[f f(x) =3 (x—2) (x—6) +4 (x—3) (x—7), then
f (x) = 0 has two different and real roots.

Statement 2 : If f(x) =3 (x—a) (x—c)+4 (x—b) (x—d) and
0<a<b<c<d,then f(x)=0 has two different and real
roots.

Statement—1 : If the roots of

x> —40x* + Px3 + Qx2 + Rx + S =0 are in G.P. and sum of
their reciprocal is 10, then [S|=32

Statement-2 : X,.X,. X3.X,.X5 = S, Where Xy, X,, X3, X4, X5
are the roots of given equation.

Statement-1: If all real values of x obtained from the
equation 4% — (a—3) 2X + (a—4) = 0 are non-positive, then
ae(4,9]

Statement-2: Ifax? + bx + ¢ is non-positive for all real
values of x, then b2 — 4ac must be —ve or zero and ‘a’
must be —ve.
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SOAL

ODM ADVANCED LEARNING

MATCH THE COLUMNTYPE QUESTIONS

Q.55

Q.56

Q.57

Each question contains statements given in two columns
which have to be matched. Statements (A, B, C, D) in
column I have to be matched with statements (p, q, 1, 8) in
column II.
Match the column —

Column I
(a) Set of all values of x satisfying the inequation

logz[xlz) <4 is

(b) Set of all values of x satisfying the inequation

§x7-10x _ sl1x=54 g
(c) Set of all values of x satisfying the inequation
(x—4)*(x-6)
(x-2)*x*(x-8)*

(d) Set of all values of x satisfying the inequation

>0 is

[|x|+2]< 1is
Column IT
®9 (q) (6,2)
(r) (6, 8) U (8,0) (s)(3,18)
Code:

(A) a-s, b-s, c-r, d-p

(C)a-r,b-q, c-s,dp

Match the column —
Column I

(@) If4X—2%2+5+|b—1|-3|=|siny|,x,y,beR,
then possible values of b is/are

(b) Let f(x)=min {x2, 2}, then possible integral values
of'k for which f (x) <k for atleast one real x is/are

|2x —1]
(c) Letf(x)= {Xz _4

integersin the domain of y = f (f (x)) is/are

(d) Letf(x)=x3+px2+qx+6, wherep, q € Rand
f'(x) <0 in largest possible interval (=5/3, —1) then
(p + q) is greater than

(B) a-s, b-q, c-s, d-r
(D) a-t, b-S, Cc-p, d_q

-2<x<1

l<x<8 then possible

Column IT
(p)-2 (@2
(04 ()6
Code:

(A) a-r, b-rs, c-p, d-pqr

(B) a-pr, b- grs, c-q, d-prs

(C) a-pqr, b-s, c-pq, d-pqrs

(D) a-pr, b- grs, c-pq, d-pqrs

For the quadratic equation x2 — (k — 3) x + k = 0 match the

items in column I with items in column II.
ColumnI

(a) Ifbothroots are positive, then k exhaustively belongs
to interval

(b) If both roots are negative, then k exhaustively

Q.58

PA

AGE BASED

belongs to interval

(c) If both roots are equal, then k exhaustively belongs
to interval

(d) If no root lies between (—1,1), then k exhaustively
belongs to interval

Column IT
() {1} U [9,0) (@(©O,1)
(1) {1,9} (8)(9,0)
Code :

(A) a-p, b-s, c-r,d-p

(C) a-s, b-q, c-1,d-p

Match the column —
Column I

(a) The equation x3 — 6x2 + 9x + A = 0 have exactly one
root in (1, 3) then [A + 1] is (where [ . ] denotes the
greatest integer function)

(B) a-p,b-q, c-1,d-s
(D) a-r, b-S, c-p, d'q

2

X X—2
—3<—F—— <2 forall x € R, then 1s can
(b) If 3< 3 2 forall R,then[A]i

X“+x+1

be where [ . | denotes the greatest integer function
(¢) Ifx?+2Ax+1=0and (b—c)x2+(c—a)x+(a—b)=0
have both the roots common, then [A — 1] is (Where
[ . ] denotes the greatest integer function).
(d) If N be the number of solutions of the equation
|x —|4—x||—2x =4, then the value of —N is
ColumnII

(p)-3 (-2
(-1 ()0
Code:

(A) a-pqrs, b-rs, c-p, d-p
(B) a-pr, b- grs, c-q, d-prs
(C) a-pqr, b-s, c-pq, d-pqrs
(D) a-pr, b- grs, c-pq, d-pqrs

ESTION

Passage 1- (Q.59-Q.61)

Q.59

Q.60

Graph f(x) = ax? + bx + ¢ of is shown adjacently, for which
((AB)=2,/(AC)=3and b>—4ac=—4

B0

The value of a + b + ¢ is equal to —

(A7 B)8

©9 D) 10

The quadratic equation with rational coefficients whose

one of the roots is b++/a+c

(A)x2—6x+2=0 (B)x2—6x—1=0
(C)x2+6x+2=0 (D)x%2+6x—1=0

o
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Q.63 If|OA'|=|AA'|=2, then sum of real roots of equation

1 1
Q.61 Rangeofg(x)= [a +E) x*+(b+2)x —[0_5] when

x € [-4,0]is
—49
(A)[-10,-6] (B) [T»—IO}
—49 —49
©| 50 (D) |

Passage 2- (Q.62-Q.64)

Q.64

f(x)g(x)=0is—

(A)1 (B)2

©3 (D)4

If| OA'|=|AA'|=2, then the range of g (x) is —
(A)[-2,0) (B)[-1, )
(©[2,0) (D) [1, )

Passage 3- (Q.65-Q.67)

Let f(x) =x%+2ax +b, g (x)=cx? +2dx + 1 =0 be quadratic

expressions whose graph is shown in the figure.

y
A

y=f(x)
A y=g(x)

o
A

Al

Bl

Here it is given that | AA' |=| BB'|and | OA' |=| OB |

Q.62 Which of the following statement is correct —

(A) be + ¢ +ad = d? (B)a+d=b+c¢
(C)a’+d%=c+b (D) be + ¢ =ac? + d?

Q.65

Q.66

Q.67

Letf(x)=x>—ax2+bx—1, g(x)=x>—bx*+ax— 1 be
polynomials with coefficients real or complex numbers

and o,B be roots of f(x) =x°.

Ifroots of g (x) =0 are in A.P. then —

(A)a=b (B)2a3+27=9ab
(C) ab3+27=9ab (D) 9ab=2b3+27

Ifa, bareroots of x>+ x +2 =0, then f(x) g (x)
(A)x0—x+xt—x3+x2—x+1
B)x0+x>+xt+x3+x2+x+1
(C)—x0+x3—xt+x3—x2+x-1

(D) x0+2x5 —x*+2x3 —x2+2x+ 1

Ifa, bare roots of x2 +x + 2 = 0 then which of the following
is correct —

(A) f(x) + g (x) =0 has one real root and two imaginary
roots

(B)x=1isarootoff(x)=0

(C)x=1lisarootofg(x)=0
(D)x=1isnotarootof f(x)+g(x)=0

4
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EXERCISE -3 (NUMERICAL VALUE BASED QUESTIONS)

NOTE : The answer to each question isa NUMERICAL VALUE.

Q.1

Q2

Q3

Q4

Q5

Q.6

Q.7

Sum of real solutions of the equation
2x2 2 x4+l 2x+3 ;
5% 2.5 T 357 = 1s

x? —2x+9
Let x be real number and k = —————— . If the set of all
X7 +2x+9

real values ofk is [a, b], then find the value of 2 (a + b).

I i ax? +3x+4
nequality ——————
quatity X2 +2x+2

<5 igsatisfied for all real values

of x then, find out greatest integral value of a.

If set of all positive values of x satisfying

log (x—4
: 1-x2

) >1 is(a,b),then2 (a+b)=

If x2 +3x +5=0and ax2 + bx + ¢ = 0 have a common root
and a, b, ¢ € N, then find the minimum value of (a+b+¢).

|x-2]
If set of all real values of x satisfying —

<1;
X“=3x+2

1S

(—o,a]u(b,c)u(d,©),thena+b+c+d="?

If every pair of equation among the equations

x2+px+qr=0,x2+qgx+rp=0and x?+rx +pq=0has a
common root then the sum of the three common roots is

Q.9

Q.10

Q.11

Q.12

Q.13

Q.14

Q.15

Net N = aooaoa be a 6 digit number (all digit repeated)
and N is divisible by 924 and let o,  be the roots of the
equation x2 — 11x + A = 0, then product of all possible
values of A is .............

Suppose a, b, ¢ € I such that greatest common divisor of
x2+ax+band x2+bx +cis (x + 1) and the least common
multiple of x2 +ax + b and x2 + bx + ¢ is (x> — 4x% +x + 6).
The value of |[a+ b + ¢ | is equal to —

If the sum of the roots of the equation

2333%=2 4 pllIxHl _ 9222x42 | 1 s expressed in the form

S,/S, find S| +8,, where S,/8S, is in its lowest form.

ax2 —-24x+b

x“ -1

Ifthe equation =X, has exactly two distinct

real solutions and their sum is 12 then find the value of
(a-b).

Let f(x) =25+ 9 where k is a real number. If 3 f(3)=£(6),
then the value of f(9)—f(3) is equal to N, where N is a
natural number. Find all the composite divisors of N.
For the equation, 3x2 + px + 3 =0, p >0 if one of the roots
is square of the other, then p is equal to

The smallest value of k, for which both the roots of the

equation x — 8kx + 16 (k2 —k + 1) =0 are real, distinct and
have values at least 4, is

Let o and B be the roots of x2 — 6x —2 =0, with o> B . If

ajp —2ag .
a, = o — " for n = 1, then the value of % is
a9
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EXERCISE -4 [PREVIOUS YEARS AIEEE / JEE MAIN QUESTIONS]

Q.1

Q.2

Q3

Q4

Q5

Q.6

Q.7

QS8

Q.9

Q.10

If the roots of the equation x2 — 5x + 16 = 0 are o, p and

: P Q
the roots of the equation x>+ px +q=0are (&> +p%)and Q.11 Inatriangle PQR, ZR :g ,Iftan (_] and tan (_] are

ap

5 then-
(A)p=1landq=56 (B)p=1landq=-56
(C)p=—1landq=56 (D)p=-1landq=-56
If o and B be the roots of the equation (x —a) (x—b) =c¢
and ¢ # 0, then roots of the equation (x — a) (x— ) +c=0

[AIEEE-2002]

are - [AIEEE-2002]
(A)aandc (B)bandc
(C)aandb (D)atbandb+c
o P

If o2 = 50— 3, p% = 5p—3 then the value of P is

[AIEEE-2002]
(A) 1973 (B)25/3
(©)—19/3 (D) None of these

If the sum of the roots of the quadratic equation
ax? +bx + ¢ =0 is equal to the sum of the squares of their

a b c
reciprocals, then o2 and 5 are in- [AIEEE-2003]

(A) Arithmetic Geometric Progression

(B) Arithmetic Progression

(C) Geometric Progression

(D) Harmonic Progression

The value of 'a' for which one root of the quadratic
equation (a2 —5a+3) x2+ (3a— 1) x +2 =0 is twice as large
as the other, is- [AIEEE-2003]
(A)-1/3 (B)2/3

(©)-2/3 (D)1/3

The number of real solutions of the equation
x2-3|x|+2=0is [AIEEE-2003]
(A)3 B)2

(©4 D)1

If (1-p) is a root of quadratic equation x2 + px + (1 — p)=0
then its roots are- [AIEEE-2004]
(A)0,1 B)-1,1

(©)0,-1 (D)-1,2

If one root of the equation x2 + px + 12 = 0 is 4, while the
equation x2 + px + q = 0 has equal roots, then the value of

‘q’ is- [AIEEE-2004]
(A)49/4 B)12
©3 (D)4

The value of a for which the sum of the squares of the
roots of the equation x2 — (a—2) x —a— 1 =0 assume the
least value is- [AIEEE-2005]
A1 B)0

©3 (D)2

If the roots of the equation x2 — bx + ¢ =0 be two
consecutive integers, then b% —4c equals - [ATEEE-2005]
(A)-2 B)3

©2 D)1

Q.12

Q.13

Q.14

Q.15

Q.16

Q.17

Q.18

Q.19

Q.20

2 2
the roots of ax? +bx +c=0,a=0then- [AIEEE-2005]
(A)a=b+c (B)c=a+b
(Ob=c (D)b=a+c

If both the roots of the quadratic equation
x2 —2kx + k2 +k—5=0 are less than 5, then k lies in the

interval [AIEEE-2005]
(A)(5,6] (B) (6,0)
(©) (=0, 4) (D) [4.5]

If the roots of the quadratic equation x2 + px + q =0 are
tan 30° and tan15°, respectively then the value of 2+q —p
is — [AIEEE-2006]
(A)3 B)0

©1 (D)2

All the values of m for which both roots of the equation
x2 —2mx +m? — 1 =0 are greater than —2 but less than 4,
lie in the interval— [AIEEE-2006]

(A)m>3 (B)—-1<m<3
(O)1<m<4 (D)-2<m<0
, , 3x2+9x+17
Ifx is real, the maximum value of o o Is—
3x“+9x+7
[ATIEEE-2006]
(A)41 ®)1
O 17/7 (D) 1/4

If the difference between the roots of the equation
x2+ax + 1 =0is less than /5, then the set of possible

values of a is- [AIEEE-2007]
(A)(3,3) (B)(3,0)

(©)(3,x) (D) (=0, = 3)

The quadratic equations x2—6x +a=0and x2—cx+6=0
have one root in common. The other roots of the first and
second equations are integers in the ratio 4 : 3. Then the
common root is [AIEEE-2008]
(A4 B)3

©2 D)1

How many real solution does the equation

X!+ 14x5+16x3 +30x—560=0have ? [AIEEE-2008]
(A1 B)3

©5 (D)7

Ifthe roots of the equation bx2 + c¢x +a = 0 be imaginary,
then for all real values of x, the expression

3b2x2 + 6bex + 2¢2 is - [ATEEE-2009]
(A) Greater than 4 ab (B) Less than 4ab

(C) Greater than — 4ab (D) Less than — 4ab

If o and P are the roots of the equation x2 —x + 1 =0, then

(2009 4 32009 — [AIEEE 2010]
(A)-1 ®B)1
(©)2 D)2

—
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Q.21

Q.22

Q.23

Q.24

Q.25

Q.26

Q.27

Q.28

The equation eSi"X— ¢ SiX _4 =0 has: [AIEEE 2012]
(A) infinite number of real roots (B) no real roots

(C) exactly one real root (D) exactly four real roots
If the equations x% + 2x + 3 =0and ax2 +bx + ¢ =0,
a,b,c €R, have a common root, thena:b:cis

[JEE MAIN 2013]
(A)1:2:3 B)3:2:1
©)1:3:2 (D)3:1:2

Ifa e R and the equation -3 (x — [x])? + 2 (x—[x]) + a2 =0

(where [x] denotes the greatest integer < x) has no integral

solution, then all possible values of a lie in the interval
[JEE MAIN 2014]

(A)(=1,000(0,1) ®)(1,2)

©2,-D (D) (0,-2) U (2, 0)

Let o and B be the roots of equation px% + qx +r =0, p=

0.Ifp, g, rare in A.P. and l +% =4, then the value of

o
loo—PB|is— [JEE MAIN 2014]
Gl N 34 2J13
A —— (B) © D) ——
9 9 9 9
Let o and B be the roots of equation x2 — 6x —2 =0. If
-2
a,=a"—B", for n > 1, then the value of 20778 _
23.9
(A)-6 (B)3  [JEEMAIN2015]
©-3 D)6

The sum of all real values of x satisfying the equation

(x2 = 5x 4+ 5y Hx00 _ s — [JEE MAIN 2016]
(A) -4 B)6
©s D)3

If, for a positive integer n, the quadratic equation,
x(x+)+x-1)+2)+...+ (x+n-1)(x+n)=10n

has two consecutive integral solutions , then n is equal

to [JEE MAIN2017]
(A)10 B)11

©12 (D)9

Let o.and B be two roots of the equation x2+2x+2=0,
then ol? + 13 is equal to : [JEE MAIN 2019 (JAN)]
(A)S512 B)-512

(C)-256 (D)256

Q.29

Q.30

Q.31

Q.32

Q.33

Q.34

Q.35

Q.36

If ocand B be the roots of the equation x2 —2x +2 =0, then
the least value of n for which (a./B)"=11s:

[JEE MAIN 2019 (APRIL)]
(A)2 B)3
©4 D)5

The sum of the solutions of the equation

|Vx =2 | +Vx (x —4)+2 =0, (x>0)isequal to :

[JEE MAIN 2019 (APRIL)]
(A4 B)9
©)10 (D) 12

The number of integral values of m for which the equation
(1+m?)x2—2(1+3m)x+ (1 +8m)=0 has no real root is

[JEE MAIN 2019 (APRIL)]
(A) infinitely many B)2
©3 D)1

If m is chosen in the quadratic equation
(m? + 1) x2 = 3x + (m? + 1)2 = 0 such that the sum of its
roots is greatest, then the absolute difference of the cubes

of its roots is :- [JEE MAIN2019 (APRIL)]
(A) 843 (B) 43
(©) 1045 (D) 105

The least positive value of 'a' for which the equation

33 .
2x2+(a—10)x+ = =2a hasreal roots is

[JEE MAIN 2020 (JAN)]
The number of real roots of the equation,
e+ e3X—4e2X+eX+ 1 =01is [JEE MAIN 2020 (JAN)]
(A)4 (B)2
©3 D)1
Leta, b € R, a # 0 be such that the equation,
ax? — 2bx + 5 = 0 has a repeated root a, which is also a
root of the equation, x2 —2bx — 10 = 0. If B is the other root
of this equation, then o + p2 is equal to :

[JEE MAIN 2020 (JAN)]
(A)26 (B)25
(€)28 (D)24

Let o and B are the roots of x2 — x — 1 = 0 such that
P, = oX + BK, k 21 then which one is incorrect?
[JEE MAIN 2020 (JAN)]
(A)Py=P, x P4
(B)P,+P,+P;+P,+Ps=26
(C)P;=P5-P,
D)P,=11
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ANSWERKEY

EXERCISE - 1
Q|1|2|3|4|5|6|7|8|9]|10[11]|12[13|14|15(16]|17[18|19|20|21]|22|23]|24(25
Alalc|bp|Aa|Aa]|B|B]|B|C|A|B|B|A|C|A|B|fC|A|D|[B|A|C|[C]|B]|D
Q[26|27|28(29|30]|31|32(33]|34|35[36|37|38[39]|40|41(42]|43|44|45|46|47|48|49]|50
Alc|Aa|A|lD]|B]|Cc|c|D]|D|Cc|D|A|A|D]|B|C|D|B|A|[C|B|A|lC|C]|A
Q[51|52|53|54|55|56|57|58]|59|60[61]|62|63|[64|65|66(67|68]|69|70(71]|72|73([74]|75
AlB|B|c|c|Dp|c|B|B|A|C|D|A|C|B|A|C|A|B|D|[B|D|C|C|A]|C
Q|76|77|78|79|80[81]|82|83|84|85(86|87|88|89|90(91]|92(93|94|95|96|97|98]99
AlAa|lc|B|B|A|B|C|D|A|B|A|B|C|[D|D|A|B|A|B|C|D|B|D|A

EXERCISE - 2
Q|1|2|3|4|5|6|7|8|9]|10[11]|12[13|14|15[16]|17[18]|19|20]|21]|22|23]|24( 25
AlB|c|c|B|c|Aa|B]|B|B|C|A|A]|C|[B|C|A|C|A|D|C|B|A|B|A]|B
Q[26|27|28(29|30]|31|32(33]|34|35[36|37|38[39]|40|41(42]|43]|44(45|46|47|48|49]|50
AlAa|lD|c|B]|c|D|D|c|c|D|B|B|C|B|D|B|D|B|A|[D|D|A|[C|D]|B
Q[51|52]|53|54|55|56|57|58]|59|60[61|62]|63|64|65|66|67
Alp|A|c|B|A]|D|c|A|D|A|Cc|A|D|A]|D|B|A

EXERCISE - 3

Q|1|2(3|4|5|6|7|8]9]|10[ 11 [12{13]|14|15
A|l1]|5|2|5]|9]|5]|0|672] 6113|5854 11| 3| 2| 3

EXERCISE - 4
Q(1(2|3(4|5|6|7|8]9|10|11|12|13|14|15|16/17|18|19|20(21(22|23|24|25|26| 27|28
A|D|C|A|lD|(B|C|C|A|A|D|B|C|A|B|A|A|C|A|C|B|B|A|A B|D|[B|C
Q(29(30(31(32(33(34|35|36
A(C|C|A|(D|8|D|B|A
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(0)) (C). b2 —4ac =49 —32=17> 0 (not a perfect square)
Its roots are irrational and different.
?2) (A). The required equation is &)

X2 {2+B)+2 -V x+(2+3)(2-3)=0
or x2—4x+1=0

3 D<o
9-4k<0; k>9/4 ; (9/4,0)

@ x=3+/5=>x-3=45
= (x-32=5=x>-6x+4=0
x4 —12x3 +44x2 - 48x+ 17=(x2—6x+4) (x2—6x+4) + 1
We know that, divided = (divisor) (quotient) + R
But x2—6x+4=0
= x*- 123 +44x2—48x+17=1
G x+HDE+3)(x-27220
T

1 2 3
X & (=0, —1]U {2} U [3, @)

10

x+1_ x+5 x+1 x+5
> — >

(©)

x—-1 x+1  x-1 x+1

x+1)? = (x=1)(x+5)
= (x—1)(x+1) 20

an

—2X+6 x-3
= >0=> <0
(x=1D)(x+1) (x=1D(x+1)

= xe(-o,-1)u(l,3]
12)
3x2 —7x+8

<2
x% +1

) 1<
Here, we need to make sure

3x% —7x+8 3x% —7x +8
2—>1and 2—£
X~ +1 X~ +1

= 2

= 3x2-7x+7>x%+1and 3x2-7x+8<2x2+2
= 2x>~7x+7>0  and x>~ 7x+6<0
Here,a>0and D<0and (x—1)(x—6)<0

= xeRandx e[l,6]

Taking intersection of both, we getx € [1, 6]

(O). Let a+3=x
a=x-3 (Replacex by x—3)

So, the required equation is
(x—3)2-5(x=3)+6=0
X2 —6x+9-5x+6=0
x2—11x+30=0

2x2+3x-2 =>x=-2o0r1/2

when x =-2 is common root

= 12-8k+2=0=8k=14=k=7/4

when x = 1/2 is common root

3
= 1 +2k+2=0=>2k=-11/4=k=11/8

(D). Two quadratic polynomials can be a factor of cubic
polynomial only when they have atleast one root common.

= x2+(b-2a)x-k=0
2x%+(2k—43)x+k=0

Must have a common roots

and

Multiple eq. (1) by 2 and subtracting, we get
15x + 3k =0 = x=-k/5 is the common root

and it must satisfy equation (1)

—+(k—-29)| —=|-k=0
= 55Tk
K[ k
- (_gj [—g+k—29+5}:0 = k=0o0rk=30

-b
— =2 —4a=_
7 =4a=-b

P(2)=4a+2b+8=6
4a+2b=-2
Usingeq. (1) &eq.(2),b=-2,a=1/2
y:10g10(x3—4x2+x+26)—10g10(x+2)
X3 —4x2+x+26>0, x+2>0

(x+2) (x2—6x+13)>0

x+2>0, x>~ 6x+13>0

Since, x2 — 6x + 13 is always positive therefore x >—2

o (x+2) (x> —6x+13)
- (x+2) -

y=log,, [(x—3)>+4]
= loglo 4

loglo(x2 —-6x+13)

y

Ymin

=
I25
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13)

(14

y=

U

U

uuv vl

X+2

X2 +3x+6

X2y +3xy+6y=x+2
X2y +x(By—1)+6y—2=0
x isreal .D2>0
(By—1)*—4y (6y—2)=0
9y2 — 6y +1—24y2+8y>0
~15y2+2y+120
15y2—2y—1<0
(5y+1)(By—1)<0
y e [-1/5,1/3]

=x2—3x+2:> (x—1)(x-2)

y >
2+x-6 (x+3)(x-2)

x—1

y=—o . 1)

X+3

= xy+3y=x-1=x(1-y)=3y+1

+1
N x:31y—,y¢1

y is not defined at x =2
on puttingx =2 ineq. (1)

1

_2-1 1
VT3 s

Hence, range of the function is R — {%, 1}

15

x2+mx +(m? +6m) =0

If exactly one root lies in (-2, 0) then f (-2) f(0) <0
(m? +4m+4) (m2+6m)<0
me (-6,-2)U(-2,0)

We have to find out the conditions when one of the root
is—2,or 0.

Case I : If one root is—2 then f(-2) =0
m=-2
x2-2x-8=0
x=4,-2, norootliein (-2, 0) form=-2.
Case I1 : If one root is zero, thenm =0, or -6
If m= 0, x2 = 0 both the roots are zero and no root lies in
(-2,0) Ifm=-6,x=0, 6, no roots liein (2, 0)
Hence, m € (-6,-2) U (-2, 0)

x<l1,

(16) The given system is equivalent to the system : |y o

from which it follows that any number from the interval

(—o0,1) will be a solution and there are no other solutions.

[4
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)

()
€)

Q)

®)

(©)
™

®

(C)

(10)

(11

(12)

CHAPTER-4:
QUADRATIC EQUATIONAND

INEQUALITIES
EXERCISE-1
(A).Herea=1,b=4,c=1

4x16-4 _ 243
-

(C). b2—4ac =49 —32=17> 0 (not a perfect square)
. Its roots are irrational and different.

(D). 1,B=-2(atb),C=2(a2+b?)
B2—4AC=1[2(a+b)]2—4 (1) (2a%+2b?)
=4a” + 4b% + 8ab — 8a” — 8b?
=—4a2—4b2+8ab=—4(a—b)2<0
So roots are imaginary and different.

(A). The discriminant of the equation

(-2 2 )2—4(1) (1)=8-4=4>0 and a perfect square
so roots are real and different but we can't say that roots
are rational because coefficients are not rational therefore.

2

a’B_2\/Ei\/(§\/§) - N_ 22 5oy
.. This is irrational. The roots are real and different.
(A). The roots of the equation x2 —3x —4 = 0 are of opposite
sign and greater root is positive

(*ra>0,b<0,c<0)
(B). The roots of the equations 2x2 —3x + 2 = 0 are
reciprocal to each other because here a = c.
(B).Herea=1,b=2,c=P
= discriminant = (2)2—4 (1) (P) > 0 (Since roots are real)
=4-4P20=424P =P<1
(B). Let the roots are o & —a..
Given equationis (x2—bx) (k+1)=(k—1) (ax—c)
=x2(k+1)-bx(k+1)=ax (k-1)—c (k—1)
=x% (k+1)-bx (k-1)—ax (k-1)+c (k—1)=0

X=

Now sum of roots =0 (rra—a=0)
k+1)+a (k-1 k—
Lbkt)+ak-1)=0= ath
c 2m-—1
(C). Product of the roots — =3 =
a m

S 3m-2m=-1=>m=-1
(A).Here a+p=5, apf=6
Now o +p° =(a+B ) -3ap(atp)

= (5)3-3.6(5)=125-90=35
(B). Let o be the root of x2 — x + m = 0 and 20 be the root
of x2—3x+2m=0. Then,
a?—o+m=0and 40%—60.+2m=0

2

a” a1
—4m -2m 2
=>ml=-2m =>m= 0, m=-2

(B). The quadratlc equation is given by

13)

14

15)

(16)

17)

(18)

)

20

@n

22

— (sum of the roots) x + (product of roots) =0
. The required equation =x2— (3+4) x +3.4=0
=x2-7x+12=0
(A). The required equation is

2 {2+ 3)+2-B) x+2+3)(2-3)=0
or x2—4x+1=0
(O).Leta+3=x .. a=x-3(Replacexbyx—3)
So the required equation is
(x 32-5(x-3)+6=0 .(1)
:>x 2_6x+9-5x+15+6=0
=x2-11x+30=0 -(2)

-5-2

(A). Givenroot =

+«f

So the other root = — «/g -2.

Then sum of the roots = — 4, product of the roots = — 1
Hence the equation is x2 +4x—1=0

(B). If roots are in same ratio then

2
¥ 0@ 4, O

> O M
(©). |o?

=>A=2/9

~B2 =] (@+B)| |a—B]

= |a+B]| y/(a+p)? 4o =%\/49—80

7 48
=—=49-8c=1 c=—=06
4 =57

A).o+p=a, ap=>b?
a2+ pZ=(a+p)-2ap=a>-2b2

(D). Sum of roots = 1 and product of roots = —

Forrealroots D>0 = 16a2—16ab>0=16a(a—b)>0
(A) Not true because if a <0, the a <b.
(B) If a and b both have the same sign, then sum as well
as product of roots are positive.
". Both the roots are positive.
(C)sumofroots=1 .. (C)isnottrue
(D) If a and b are of the same signs, then the both the
roots are positive.
(B). Since a, B are the roots of equation xZ —3x+5=0
So,02-3a+5=0; p2-3p+5=0
a2-30=—5; p2-3p=-5
Putting in (a2 — 30+ 7) & (B2 =3B +7)
—-5+7,-5+7 ..2and 2 are the roots
. The required equation is x2 —4x +4 =0
(A). One root less than — 2 and other greater than 2
= product of roots < 0, which is not so
there is no value of k.
(C). From the given two equation

atPf=-b (D)
afB=ac .(2)
oaty=—a (3
ay=bc .(4)

()-B3)= p-y=a-b .05

=
I27
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23

249

25

(26)

@

2%

29

) /(4) = Bly=alb

ay
=— (6
B=", ©)
putting the value of B in (5)

N )
p 7 ? Ty

Ly=b .. PB=a &a=c

(C). Let a be the common root of the given equations.
Then aa.2+2co+b=0

and ao + 2bo+ ¢ =0

=2a(c-b)+(b—c)=0

=Sa=1/2 [-+b#c]

Putting o= 1/2 in a0 + 2ca+ b =0,
wegeta+4b+4c=0.

(B). Since one root is common, let the root is o .

=(a-b)

o? o 1

10k-9k 6k-5k 3-4

=%k .(1) a=-%k ..Q

L=k = kP=-k=>k>+k=0
=kk+1)=0=k=0andk=-1

(D). Since the given equation have two roots in common
so from the condition

a b ¢ 2 1 Kk

=—= —=—==— . k=-2
ay by o 1 1/2 -1
(C). Let the common root is o then
?+a—1=0
2020 +A=0
T 2 o 1
By cross multiplication, = =
I 2-2 -1-2
2 A-1 1-A 2+ A
o = = , o=
-3 3 3
242)° 1-2
e e e

(A). x2 +2x + 7 = 0 has imaginary roots.
= Bothroots of 4x2+ ax + p =0 and x2 + 2x + 7 =0 are
common.
1oa P -sp=28
1 2 7
(A). Discriminant of the equation 2a2x% — 2abx + b2 =0 is
— 4a2b? < 0 and that of the equation
p2x2+ 3pgx + g2 =01is 5p2q% > 0.
There cannot be any common root.
(D). Expression = (x+b)2 —b2 + ¢ =(x + b)? + (c —b?)
. expression will be positive if c —b2>0
=>b2<c

30

@31

(32)

(33)

(34

35

(36)

37

(3%

39

(40)

9¢
(B).a+b+c> 7

4a+4b—5¢>0
f(x)=ax?+2bx—5c=0
f(2)=4a+4b—5¢>0

\_/

v

f(0)>0=-5¢>0
c<0
(©).ap<o0

kZ2-3k+2<0; (k—1)(k—2)<0k e(1,2)
(C). Roots are same signif o 3 >0
kk-1)>0

k € (-0, 0) U (1, o)

e —

0 1
(D). p>+q*=(p+q)*-2pq=0a?-20+6
p?+q?=(a—1)>+525
(D). - f(1)+£(2)=0
satb+tct+4a+2b+c=0

1
:>5a+3b+2c20:>b:f§ (5a+2c¢)

Putting this value of b in D = b2 — 4ac, we get D > 0.
Hence, two distinct real roots.
(C). Since a =4 > 0 therefore its minimum value is

_4GW-2)° _16-4_12

4(4) 16 16

(D). Since a =—4 <0 therefore its maximum value is -

3
4

4(-4)(5)- (20 -80-400 480
T 44 16 -16
A). x2—8x+17 :(X—4)2+ 1>1

30

(A).Let a>0, ¢c>0, g<0:—b<0

=>b>0=a>0,b>0,c>0
Similarly, ifa< 0, we obtainb <0, c<0.

-b
\\ 2 Jéﬂ
' 9

.. a, b, c are of same sign
(D). 2x2+6x—9=—(2x2—6x+9)<0 {--D=36-72<0}
thus L.H.S.>0 v xand R.H.S.<0 .. no solution

3
(B).21 +12x—4x? =21-4 [X_E) +9

3 2
=30-4 [X_E) < 30.

[4
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1)

(42)

(43)

(44

45)
(46)

CL))

CL))

49

(50)

(1)

(52)

(C). Discriminant b2 —4ac =25 +24=49>0

= Roots are real.

= The given expression is positive for those real values
of x for whichx ¢ (—3, 1/2), becausea=2>0.

= x>1Iistrue.

(D). Let X2 +2x+3 Y
=x2(1-y)+2x(7-y)+33-y)=0

Hence 4 (7-y)*—12(1-y)(3-y) >0

gives —2y2 —2y+40>0

= y2+y-20<0= (y+5)(y-4)<0=>-5<y<4
(B). Letrootsarea—d, o, aa +d
Using theory of equation
o—-d+otoa+td=12 =>a=4
a(a—d)+ta(atd)t(a—d)(a+td)=k....... )
a(a—d)(a+d)=28
Fromeq. (1) and eq. (3)
d?2=9i.e.d==+3 usingin eq. (2) and get k.

X
A). Let =y=>x2y-—x+4y=0
()exz+4yxyxy

Now,x e R=BZ-4AC>0= 1-4y 4y>0
doyel
4 7%
(O). a+(—a) +b=5=b=35, whichis aroot of x> —3x—10=0
(B). Since (x—1) is a factor, f(1)=0
S 1-4+2-3+k=0;k=4
(A). x3+0x2+4x+2=0.  Sincea+p+y=0
a3+ B3+ =3apy=3(2)=-6
(O).As|x +4|>0x2+6x—7<0butx=—4
x should lie between the roots of x2 + 6x —7=0i.e.
—7and1 .. xe (-7, 1)-{-4}ie.xe(-7,-4)U(4,1)

= (4y—1)(dy+1)<0 -

(x—1x - n +
(©). 3 <0 0——o0 o
(x+1)(x=3) 0 1 3
xe(0,1)
(A).log£0(xf6)2<2 andx— 6% 0
(x—6)2<100

(x—6-10)(x—6-10)<0
(x+14) (x—16)<0=>x e (—4, 16)and x £ 6
(B).2x2+9[x|—5=2 k2 +9[x|-5= (2 x|~ 1) (x| +5)=0

1
|x|+5#0sothatx== 5

b c
(B). (X+B——;’ (X,B—;

203 )

(o+p B
_+a_+BJ+aB_O

XZ_XL 5

2abx2 + (b2 +4ac) x +2bc=0

xz—x[—£+ 20/aj+£:0 .
26 -b/a/ a ’

(33)

(54

(35)

(56)

(57

(38)

(9

(60)

(% +4ac)
X2+XLb +4ac +S20

2ab a

i.e. 2abx2 + (b2 +4ac) x +2bc=0
(C).Casel x—2>0,Puttingx—2=y, y>0
x>2
L Y2 4Y-2=0=>Y=-2,1=x=0,3
But 0 <2, Hence x = 3 is the real root.
CaselI x-2<0=x<2,y<0
V-y-2=0=y=2,—-1=x=4,x=1
Since 4 4 2, only x = 1 is the real root
Hence the sum of the real roots =3 + 1 =4

©). 32x2 _2.3x2+x+6 L 32x+6) _
x2 2 x2 X+6 X+642
(¥ )22 (34 )30 L 3¥6)2 =g

(3"2 _3XH6)2 _ 0 oy 3x7 _3xH6 k2 x =0
=>x-3)(x+2)=0=>x=-2,3
(D). 4x (x—3)—52x— 3|+ 13=(2x—3)>—52x - 3| +4=0

As (2x—3)>=[2x 3%, this gives [2x— 3|=1 or 4 giving
4 solutions.
(C). Here Let x — o is the common factor then x = o is root
of the corresponding equation

a?—1lo+a=0; o —l4a+2a=0
Subtracting3 ao—a=0= a=2a/3
a’ a

Hence ?—11 §+a:0,a:00ra:24

x2 —11x +24
sincea#0,a=24 .-. the common factor of 2 _14x 1 48

isclearlyx—8
(B). The equation can be written as

1 1
logx + Elog5 (x2+3)= Elog5 10

leading tox [y2 4 3 = /10 i-e., (x2+5) (x2-2)=0

Of the two values x =+ /2 log x exists only when

x=.2.

(B). The equation is
x2-8|x|+12=(|x]|-6)(|x]|-2)=0
orx=-6,-2, 2, 6 which form an A.P. with zero sum

(A). Ifthe radical is equal to x, then x, then

x = ./ab+(a—b)x whichgives (x—a)(x+b)=0.

Thus x = a, independent of b.
(O). If o, B are the roots of

) -b c
ax +bx+c:0,thena+B:?, 0@[3:;
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(61)

(62)

(63)

(64

(65)

—b? +4ac
2ab
The required equation is 2abx? + (b2 — 4ac) x + 2bc = 0.

A-H=

8x2 +16x —51

—-3>0
(2x-3)(x+4)

(D). Consider

2x2 +x-15 (2x-35) (x+3) 0
= 52 = (2x-3 g
2x% +5x 12 (2x-3) (x+4)

Hence both Nr and Dr are positive if x <—4 or x > 5/2 and
both negative if -3 <x <3/2

Hence all the statements are true.

(A). a, b, c being real, the roots can be complex
conjugates. But their difference cannot be real.

Thus the roots a, 3 are real and

o — B|<2giving(a + B)2—4ap =(a — P)?<4.

b? c .
b2 —4ac=0and - —4; <4 ie. 0<bZ-dac<4aZ.
a

(O).ForallneR

2
7)(2 mx 2+l>0
x“-3x+4

x2—mx—2+x>-3x+4
= 3 >0
Xx“-3x+4

2x% —x(m+3)+2
=TT,
x“—3x+4
2x2—(m+3)x+2>0
[x2—-3x+4>0forallx € R]
Discirminent should be <0
(m+3)2-4x2x2<0
(m+3+4)(m+3-4)<0
(m+7)(m-1)<0= -7<m<1

(B).3x+8./x —3=0isaquadraticin \/x
Gdx-D(Jx +3)=0 = 3x+8J/x -3 <0
=Gdx —D(Jx 3)<0 =3 /5 —1<0,

since (4/x +3)is positive forallx > 0]

0

U

uUuul

1 1
= Jx SE orxS; .Theterm ./x impliesx > 0.

1
Hence x e {0,1} and the interval = —.
9 18

(A).Here S= (ay +B0) + (ad +PBy)

bm
= a(y +8)+B(y +8)=(a+P) (v +8) =~
Also P=(ay+pd) (ad+Py)

= (02 +B* )y +aP(y? +87) ... (note)

(66)

(67)

(68)

(69)

(70)

(71)

(72)

(73)

(74

(75)

3 b%n/ + m%ac — 4acn/

a2¢?

Use x% — Sx + P = 0 to obtain the equatuion.

4.1.2¢* —4b*
(C). Minimum vlaue of f (x) is —Z =2 b
4.(-1).b* —4c?
Maximum value of g (x) is (‘BT =b’+c’

2¢2-b2>b2+c? = 2>202=c|> 2 |b|

1 9
(A). x2-3x—|2x-3|+3= " (2x—3)>— 7 ~Px=31+3

= [2x—3P—42x-3|+3=0
e, (2x—3|-3)(2x-3|]-1)=0
=[2x-3|=1or3andx=1,2,0,3 whichare in A.P.
(B). The equation is x2 — (a+b) x +ab—a? +2b%2=0
Discriminant = (a + b)2 — 4(ab — a2 + 2b?)
=5a2—2ab—7b% =(5a—7b) (a+b)>0
5 5

ie., [b_?"lj (b+a)<0giving—a<b< -
(D). The given conditions imply
1+ 2 sin 20 (sinf — cosB) < 0.
1 + 2 sinB = 0 given sinf = —% and cos® ==+ g
leading to sin 20(sin® — cosB) > 0
(B). Let a be the root of x2 —x + m=0 and 2a. be the root
of x2—3x+2m=0. Then,

o2— a+m=0and4a—60.+2m=0

2
= a—zizl >m?=-2m=m=0,m=-2
-m -m 2

(D). Letrootsben,n+ 1,n el
b=n+n+1,c=n(n+1)
b2—4c=2n+1)2—4n(n+1)=4n+4n+1—4n?
4n=1
(C). The coefficients beings real, the complex roots occur
in conjugate pairs. If o + i is a root then oo — if} is the
other root.
Sum of the roots — 2o = 24 and the product
=[a+iB]>=169.
(C). Here 4p? —4q=0=p?=q
AlsoD=4 (p+y)274 (1+y)(q+y)
=4[p>+2py +y* —q—qy -y - y*]
=+4y(2p—q-1) =4y 2p—p?—1)=—4dy (p-1)>
Here D > 0 if y is negative and p is not one
(A). The given equation can be written as
x3—3x2—4x+8=(x—3)=x>-9x2+27x—27
ie.,6x2—31x+35=(3x—5)(2x—-7)=0
x = 7/2 is the only solution as the base x — 3 is —ve for
x=5/3.
(C). a, B are the roots of 2x2 + 4x — 5 = 0 so that

5
atB=-2,af= 5

4
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(76)

(77

(78)

)

200-3+2B-3=-10,(20—3) (2 —3) 81)

=40p-6(a+B)+9=11

20.—3 and 2 — 3 are the roots of x>+ 10x + 11 =0 and their
reciprocals are the roots of 11x2+ 10x + 1 =0.
(A). Sum ofroots <— 6
= 2 13t+a+y<-6
= 2-13t+oa+y+6<0
= p=/(+m=13
(O).Leta+3=x
.. aa=x—3 (Replace x by x —3)
So the required equation is
=(x-3)2-5(x-3)+6=0 =x2—6x+9-5x+15+6=0
=x?—11x+30=0
B). x=2+3

(x-2)2=3ie, x>—4x+1=0 ... (1)

x4 8x3+24x2-32x+16=9

x4 8x3+18x2—8x+2+6(x2—4x+1)—1=0
From (1), x*—8x3+ 18x2—8x+2=1
(B). Let a,B,5 beroots of x2—Ax2+Bx—C=0

a+B+0=A, af+ad+63=B, apd=C

(82)

a—1,p—1,8—1 areroots of x> + px—19=0
= a-1+p-1+0-1=0=a+pB+0
= A=3and product (a-D)(B-1)G-1)=19

B3 — (P +B5+80t)+ (oL +P+8)—1=19
C-B=19+1-3=17

For Q.80-85

80

Let x2+x=k (D)
then (xX2+x)2+a(x2+x)+4=0
= t2+at+4=0 Q)
Ifx is real then D > 0 for equation (1)

1+4e>0
or t>—1/4
and if t is real different then D > 0 for equation (2)

\_ |/

—-1/4

a2—16>0
a<-4 or a>4 ...03
(A). If all for real & distinct roots then
t>-1/4
or both roots of equation (2) must be greater than —1/4
f(t)y=t2+at+4

a 1
_ ——>——
f(-1/4)>0 and 5 1
1 a
= ———+4>0
16 4
or a<65/4 and a<l1/2 ...
By(4) & (3)
(—00,—4) Ans.

From (1) and (2), a € [4’§j

65
From Case-I and Case-Il:ae | ~%—
(83)

B).f(t)=t2+at+4=0

For two real roots which is distinct imaginary &
distinct = oneroot (2) >—-1/4
Other root of (2) <-1/4

o

—-1/4

! a+4<0 >6—5 H (goo]
6 4 = a .fence a € 43 .

4

All four roots are imaginary

Case-1: D<0foreq. (2)

= ac (4,4

Case-11:If D>0 foreq.(2)

ae(—o,4]uUl4,0) ... )]

Both root must be less then —1/4 & vertex (x-
coordinate) <—1/4

1 ] a 1
=|—>0 < ——
[4 >0 and 2 4
1 a 1
———+4>0 —
16 4 and a>4
<8 1 5
a<, an a>, e ()

4

4

(D). Four real roots in which two are equal.

t2+ax+4=0

two roots are equal
t=x2+x=a

This equation be perfect square

And other roots are unequal & real
So other roots of eq.(2) > -1/4

1
So f[—2)>0 :>a<%5 ...... Q)
From(1)and(2),ae ¢

4
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84

(85)

(86)

@87

(88)

(C3))

90)

(C2Y)

92)

(A). All four real roots which are equal t2+ax+4=0
This equation should be perfect square
D=0 = a=+4
But when we put t=-2 in x2+x =2 then this gives
no solution for a.

aed
(B). Two real roots which are equal.
a=654 ato=-1/4

Product ofroot o f =4. Hence B =-16
Now xZ?+x=-16 = This equation has no solution
Hence value of a for which two real roots which are
equal a=65/4
(A). 2k-5)x2 -2 (k—1D)x+3=0
If roots of the equation are equal then
Discriminant should be zero.
Discriminant = (-2(k— 1)) — 4 (2k—5) (3)
4(k—1)2—4(2k-5)(3)=0
(k?2—2k+1)—(6k—15)=0
k2-8k+16=0= (k—4)2=0

uuy

~ k=4

(B). Equation (k—12) x2+2 (k—12) x +2 =0 posses no real
roots then discriminant should be negative.
4(k—-12)2-4(k-12)(2)<0

= (k-12)2—-(k—12)2<0

= (k-12)[k-12-2]<0= (k-12) (k—-14)<0

= 12<k<14= k=13 (Integral value)

(C). If the curve y = x% + kx + 25 touches the x axis then
discriminant should be zero.
kZ—(4) (25)=0 =k==10

(D). kx? + 2kx + 1/2 > 0 is satisfied for x € R then
discriminant should be negative and k> 0

= 4k2—4(k) (1/2)<0 andk>0

= 2k2-k<0= kQ2k-1)<0=0<k<1/2
For k = 0 is also satisfied the inequality.

k € (0,1/2]

D). (k —2) x2 + 8x + k + 4 > 0 for all values of x then

discriminant <0 and (k—2)>0

64-4(k-2)(k+4)<0and(k—2)>0

16— (k*+2k—8)<0= kZ+2k—24>0

(k+6)(k—4)>0=>k € (—0,-6) U (4,0)

k € (—o0,—-6) U (4,0) atk>2

k € (—o0,-6) U (4, ).

(A) (x+1)(x=3)? (x—5) (x—4)? (x—2)<0
Arrange the critical values on number line and mark
appropriate sign. x € (—o,—-1) U (2,5) — {3, 4}

x =-2 is largest integral.

©,.® © o © @

-5 2 3 4 5

SRRl

(x=5) (x-95)
®). x> +5x—14 (x+7)(x—2)
Q. ® ©Q @ @
= T T }
-7 3 5

= xe(-7,2)u(5,x)
= x=-6i1s smallest integral value.

1 1
+ >2
©3) (A)'1+logx 1-logx

1-logx +1+logx — a(1—log? x) 210g2X
= (1-log®x) 1-log*x
= 1-log?x>0 & log2x>0
= (log?x—1)<0 , log2x>0

-1 <logx<1 x#1&n>0

1 1
B<X<102 X € E» 10 —{1}

x—1
EEE——|
) B loe0-3)3

= 9-3*>0= 3*<9 = 3*<32= x<2
Since x<2& 3*>0=9-3*<9
Hence log;(9-3%)-3<0
x—12log; (9-3%)-3 = x—-42>log; (9-3%)
= 3%4>9_3x
3x 82
= 3¥*+—2>29 = 3X|-7] =9
81 81
93 | (3\< 5
X 0 <
= 3¥>— = g3L82J X

(0).2%"2_4x>0
4-2X-22x>0
2X(4-2%>0; 2%<4;

95

x<2

-2
1
X2 _4x< (5] ;42X 2% <9

22X_4:2X4+9>0 ; Put2*=t;t2—4t+9>0
X € (—:,2)
(X2+X\ X2+X
96 D). 1 > >6
00 @) togg| T 21 = 1
X2 +x —6x —24 x2 —5x—24
— >0 = ——>0
x+4 x+4
(x—8)(x+3)>0
(x+4)
O ® 0O ®
—4 -3 8

x e (—4,-3)uU(8,0)

O7)  ®). log, (logy(3* -9)) <1

>0

This log to define 3*-9>0 = x>2 ..., )
log, (logy(3* ~9))<1

-
This log to define logy (3*~9)>0 = 3*-9>1

= x>log; 10

[4
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9%

99

M

()

= x>logg10 ) 3)
Now solving of question
log, (logy 3*-9))<1
logg (3*-9)<x
3X-9<9x=32X_3%+9>(
D<0 vxeR .. €))
From (1), (2) and (3) we get
x € (log;10, ).
D). Case-I: x=1,xe(0,2)—{1} ...0)
= x-0.5)GB-x)<0
= x-0.5)x-3)>0

=
=

x € (—0,0.5) U (3, o) ..(ii)
x €(0,0.5)
Case-II: x € (—o0,0) U (2,0) ...(ii)

x-05)3-x)>0
= x-0.5)x-3)<0
= x€(05,3) ...(iv)
Using (iii) & (iv), x € (2, 3)
hence x € (0,0.5) U (2,3). “
(A). logz(O 5)x>0;05x>1;x>2
x2-10x+22>0

xe(m,Sf\/g)U(5+ﬁ,°0)

Case-l1: 2<x<4 Case-II: 4x<xo00

_10x+22<1 ~10x+22>1
~10x+21<0 (x-3)(x-7)>0
x-3)x-7)<0 x<3 or x>7 5)
xe@3,7) hencex € (3,5 /3 ) U (7, ).
EXERCISE-2

(B). LetF (y)=y? +my +2

y-Df(y)+Ry=y*+my+2 .. 0
y+Dgy+Ry=y>+my+2 .. ©)
R, =F(1)=m+3 N

R, =F(-1)=3-m

>m+3=3-m=>m=0

Theorem : When a polynomial f (x) is divided by (x — a)

then the remainder is f (a).

(O).Let (6)

fx)=x10—x"+x*—x+1
=x0+xH-x"+x)+1
=x4x0+1)—x(x0+1)+1
=x0+1)(x*-x)+1
=x(x0+ 1) -1)+1>0 v x<0

SoX€e(-m,0]

Again f(x)=x10—x7+x*—x+1
=x/(x3-1)+x(x3-1)+1
=x(x0+ D E-1)+1>0 v x>0

: xe[l,o] Ll (ii)

Also fx)=x10—x7+x*—x+1
=x10+x41-x)+(1-%x)>0 v 0<x<1

~xeOb (iii)

Now from (i), (ii) and (iii) we have
x € (—0,0]u(0,1)U[l,0)=x € (—w,0)

©.

2 22008X+|X 22007|+2(24013 1) 0
Z>X 22008+224013+|X 22007| 2=0
Z>X2 2X22007+24014+|X 22007| 2=0
- (X*22007)2 + |X7 22007| —2=0
=t2+t—2=0  puttingt=|x —

(-

1
th—=to o t=——t>
=TT T

= t=1 & t=—2 which is not possible
— |X_22OO7| =1
Sox—22007 =41
Sx=2200741
X:22007+1,X:22007—1
. sum of real roots is 22007 + | + 22007 _
(B). As o, B are roots of x2—x—1=0
2—a+1&[32—[3+1andAn o+ pn
_an+2+l3n+2+an 2+Bn 2
RIS Y S
= a2 [(o? + 1)* =207+ B2 (B2 + 1)2 - 2B7]
=a" 2 [(0+2)* =207 + B2 [(B +2)* ~2B7]
_an—2(3a2)+[3n—2(3[32)
=3(a"+pM)=3A,
(C). Let fix)=x?—2ax +a?—1.
Let a, B be the roots of f(x) =0, now between 2 & 4 either
o lies or B lies
.. we have the two conditions only
(i)D>0 (i) f(2) f(4) <0
NowD=4a2—4(1) (a2—1)=4> 0 whichistrue v a € R.
.. a € (—oo,00)
Again f(2) f(4) <0
=(4—4a+a2-1)(16—8a+a2—1)<0
= (a2—4a+3)(a’2—-8a+15)<0
=@-1)(a-3)(a-3)(a-5)<0
=(@-3)2@-1)(a-5<0
=ae(l,5).

22007|

1= 22008

1 111 a+l
A). [ 1+ L1+ J—1+—+—+——1+—
y y Xy Xy

2

a

- X —=
Butxy=x(a—x)= vE ( 2)

4(a+1)
sothatxy<—and 1+_ >1+ 2
_(a+2j2
L a
(Hlj(ﬂlj >1+2a!
X y
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™)

®

(C)

(B).

As a4, a, are roots of x2—2x+p=0

a;ta,=2andoj o, =p . @)
Agam 03, O are roots of x2—8x+q=0
. aytoy=8andoyo,=q ... (i1)
As ay, Oy, 03, 0y € GP., let R be the common ratio
a,=a; R, o= (le Oy =0y R3 ... *
Now from (i) and (ii) by using (*) we get
a;+o,=o(1+R)
>o(l+R)=2 L. (iii)
andoy +a,=8= (le (1+R)
al(R2 (1+Rp)=8 . (iv)

On dividing (iv) by (iii) we get R =+ 2.
*whenR=2=a,;=2/3
=4/3 S0, =8/9=p
but p is an integer, so rejecting the case.
*whenR=-2 = ocl 2
Lo, =oyR=4 S0 0, =—8=p
Now q= 030, =0y R a1R3 = a12R5 4(-2)Y=-128
Now quadratic equatlon whose roots are
p 278, q=- 128 is given by
—(p+qx+pq=0
=x2—(=136)x+(-8) (- 128)=0
=x2+136x+1024=0
(B). Since f(2 +t)=f(2 1)
= function is symmetric about the line x =2
Also x2 + bx + ¢ = 0 is symmetric about x =—b/2

2 -4
5 =

=f(x)=x2—4x+c

Now 3 graphs are possible. In (1) and (2) ‘¢’
is positive and in (3) ‘c’ is negative.

f(0)=c

Let ¢ is positive

Now f(1)=c—-3,f(2)=c—4,f(4)=csayc=3

&\ Vi

then f(1)=0; f(2)=-1;f(3)=3
=1f(2)<f(1)<f(3)
again c is negative
Letc=-3
f(1)=-6;12)=-7;(4)=-
f)<f(h<tdy L B)
Also if ¢ = 0 the statement ‘B’ is true.
B). x|x|+a|x|-1=0
Case (I) : Whenx >0,

—a++a’+4

2

>x2+ax—-1=0 = x=

(10

11)

So two value of x are :

—a++a’+4

2

—a—+a’+4

& — which is negative

which is positive,

So when x > 0 then real root is only one.

Case(Il):
Whenx<0,-x2—ax—1=0

2
—at+va“ -4
Sx2tax+1=0=>x=

—+Ja? -4 —a++a’+4
Roots of equation are and
2 2
[ 2 [ 2
Whena<-2,so0 4 >0 and ar za 4 >0
But whena> 2,
—a—+a’ -4 —a++a’+4
——<0and ———>0
2 2
[ 2 2
So only two roots are atva +4 , a-va -4
2 2
(C) a, b, caresides of a triangleanda#b # c
" la—b|<|c| = a% + b2 —2ab < c?
Similarly, we have
b%+c2—2bc <a? & c2 + a2 —2ca <b?
On adding, we get
a2 +b%+c% <2 (ab + be + ca)
a2+b2+c2<2 0
= — <2 .
ab+bc+ca
and roots are real of quadratic equation, so
b2 > ac, ¢2 > ab and a2 > be.
On adding, we get
a?+b2+c2>ab+bc+ca
2 12,2
a“+b +c
=1 o

=~ ab+bcica
So, from (I) and (IT)
1<p<2

1)’ 1
(A). [X +;j +2(a— 1)[X +;] +1=0 has two distinct

negative roots.

Ift2+2(a—1)t+1=0 has at least one root <—2
4(a 1)2-4>0 ie., (a-1=>1

ie,a?—2a>0 ie., a<0 ora=2 ... (1)

The roots are

—2(a-1)t+/4a’ -
= @-1 a 8azlfaJ_r\/az—Za

2

[£
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(12)

13)

(14

1-ava?-2a <2 ie., 3—a<+va’-2a

which is value if eithera>3 or a<3
and 9+a2—6a<a?-2a

i 9<4a i a>2 a>2
ie., a ie., 4 2

.. least the integral value of a is 3.

(Qa-Dx*+2(a+Dx+(2a-1)
) x2 —2x +40

= (a-1)x*+2(a+1)x+(a-1)<0, forallx e R
& 2a-1<0and4(a+1)?-4(a—1)2<0

A) <0, forallx eR

1 1
& a< 5 and3a(-a+2)<0«< a< 5 anda(a—2)>0

1
& a< 5 and {a<0Oora>2}. Thusa<0

(C) For \/_x2 ;8x_12 to bereal, x> + 12 should be

negative.
(x—2) (x—6) <0 (i.e.) 2 <6 is the initial condition
............ (1
Now,if 10-2x>0(i.e.)x<5. . )

Then /_42 +8x—12 > 10-2x
= x2+8x—12>(10-2x)?
5x2-48x+112<0 (i.e.) (5x—28) (x—4)<0

(ie)d<x< S e 3)
From(2)and (3), we get4 <x<5 ... 4)
When it 10 — 2x <0, RHS is negative and
V-x?+8x-12 ~a
Negative number, istrue .. 5<x<6............ %)

Combining (4) and (5), the solutionisx € (4, 6)
(B). y =(x—a)?—6a is a parabola with its vertex at (a, —6a).
It intersects the x-axis at the points

Xx=a+ \/a,y<01n[1,2] provided that

a>0anda- \/a <land2<a+ \/a.lfa3 1,
the second inequality is satisfied and the first given

a2—8a+1£01€adingto4— \/G <a<4+ \/G
Since 4 — \/E <1,

Weneedtotake 1 <a<4+ \/E

If 0 < a < 1, the first inequality is satisfied and to satisfy
the second,

we need to choose a such that a2 — 10a + 4 < 0 which

gives 5— /21 <a<5+ {21 .As5+ 421 >1,
weneedtotakeS—x/ﬁ <a<l.
Itfollowsy<Oin[l,2]forallae[5—\/5,4-1- \/E].

15)

(16)

17

(18)

1 2 3

+ + -3=0
(C)'1+logax 2+log, x 3+log, x
—log,x -—log,x —log,x _
I+log, x 2+log,x 3+log, x

. x=11is asolution

further 3(log, x)* +12log, x+11=0

—12+12
6
. x <1 for both the values of log, x
Hence all the three real roots are less than or equal to 1.
(A). The required condition will be satisfied if
(1) The quadratic expression (quadratic in tanx)

f(x) = tan’x + (a + 1) tanx — (a — 3) has positive
discriminant, and (ii) At least one root of f(x) = 0 is positive,
astanx >0, Vx e (0, /2
For (i) Discriminant >0 = (a+ 1)2+4 (a—3)>0

=a>2J5 -3 ora<7(2\/§ +3)

For (ii), we first find the condition, that both the roots of
t2+(a+1)t—(a-3)=0

(t = tanx) are non-positive for which

Sum of roots < 0 product of roots 3 0
=—(a+1)<0and—(a-3)30=>-1<a<3

Condition (ii) will be fulfilled ifa<—-1ora>3 ..(2)
Required values of a is given by intersection of (1) and

(2). Hencea € (o0, — (235 +3) U (3, o).
(C). From the given two equation

ie. log, x =

atfp=-b . (1)

of=ac L. 2)

aty=-a L. 3)

oy=bc . @)
H-B)=p-y=a-b ... ®)
(2)/(4)=p/y=alb

B:% ...... ©)

putting the value of B in (5)

ay B (a—b)

p YTasb=y— —=(@-b)

~Y=b f=a& a=c

x? +k? x? —kx + k% -6k

(A). —k(6+x) >1 = —k(6+x) ......... 1)

Now the discriminant of the numerator is
24k — 3k? = 3k (8 — k) is negative for all k < 0 and for all
k > 8. For these values of k, the numerator is positive.
(1) For k<0, inequality (1) is true only if x <—6.
Butx € (-1,1)
Hence for k <0, the inequality is not valid.
(i) For k> 8, inequality (1) is true only if x > —6 ......... 3)

=
|35
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and x € (-1, 1) and hence the inequality is valid for all (22) A).fx)=x2—(m+1)x+m+4=0

k>3. (m+1)

For k=0, the inequality is indeterminate. £(0)>0, > <0 and (m+1)2—4(m+4) >0
2x X
(19) (D). [l) +2[l] +b=0 AN Z,
2 2 \__/ 0
% m+4>0, m<—1landm?+2m+1-4m-16>0
Let (E] =Y hence, y>+2y+b=0 m? —2m-1520
m>-4, m<—1 and m?+3m-5m-15>0
m>—-4, m<-—1 and (m+3)(m-5)>0
i,
2 (23) (B).logy|x|<2= [x|<3%2=9, x#0
or y=—l+m .'.f9<x'<9,x¢0
. ) . . set of integral values of
.. the equation must have a +ve solution hence X= {8, T, o 123, 8
—1-+/1-Db is not possible. = -2<log;x<2 , x#0 = 32<logx<3% x#0
. = 1/9<logx<9, x#0
— (1 I . set of integral values of x = {1, 2, 3 81
h __ — . [_J =41-b-1 .o seto : g 285 Jyeuees e
ere y=-1+vl=b; 2 = set of integral values of x satisfying either
logy [x|<2or|logyx|<2is
—xlog, 2 =log,(v1-b-1) F - 11,2, . ,8}

_ o .. number of values of x is 16.
x=~log,(v1-b -] @4) (A)2x2-5x+3>0=(2x—3)(x—1)>0
for x to be positive  log, (v1-b-1)<0 3

= X e(—oo,l)u(—,oo] ....... )
hence 0 <\1-b-1<1 2
l<Jl-b<2;1<1-b<4;0<-b<3 1Y

-3<b<0.Also1-b>0, b<1 which is true, hence Also, 2x2—5x +3 S[E} ; 4x2-10x+6 <1
b e(-3,0)

|55 545
03) = 2 a4 | e (@)
20) (©).
5-45 ) (3 5445
xel|l—1 VY]
, 4 2" 4
ol 1
For many one in [0, 1] (25) (B). log, 2+log, (2X2 +2x+%] > log |:(X2 +1) C}
b
0<=5<1;0<-b<2; 2<b<0 log (4x2+4x +7)>log[ ¢ (x2+ 1)]
o 4x2+4x+7>cx?+c (c>0)
Note : If'flszmjectlve then b'eR'—(—Z, 0) . N (4—c) x2+4x+(7fc)>0
(21)  (B).S;:ifx”+ax+7=0are imaginary roots with positive Hence 4>cand 16-4(4—c)(7-c)<0
real parts then 0<c<4 and 4c(28—11c+c?)
D<(%andsumofroots>0 2 11c+24>0
= a“—28<0and—-a>0 (C*S)(C*3)>O
= _/28<a<+28 anda<0 = a=-1,-2,-3,-4,-5
—— —>
S2:xzf(a+3)x+5:Ohasrootsoc,a,ﬁ T
Ifo,a, B areinAP. then2a=0+B=2a=a+3 =a=3 3 8
The equation becomes x% — 6x + 5 = 0 which has roots 1 —<—T
and 5. 0 7}
S;:Case-1:1f0<x<1,then2+x>6-x>0 .
—=2x>4andx<6=x>2andx<6=x € [2,6) = common solution ¢ € (0, 3)
Lxe(0,1)N[2,6)=¢ Lxed .. no. of integral values of ¢ =2
Case II: Ifx>1, then 0<2+x<6-x=>x>-2and
x<2..xe(1,2]

T
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(26)

@n

2%

(A). The given system of linear inequalities is

w93 1
3 2 A )
7x—1_7x+2 5
3 e X e ?2)

From inequality (1), we have

16x —27 < 4x+3
12
=4x<36 = x<9
x<9

-0 < o
9
Thus solution of inequality (1) is givenby x<09.......... 3)

=16x-27<12x+9

= X €(—%,9)

From inequality (2), we get

14x-2 7x+2
6

=7x-4>6x =x>4 = x €(4,%)

>X=>14x-2-7x-2>6X

O x>4 » oo
4
Thus solution of inequality (2) is given by

x>4

= x e€(4,0)

The solution set of inequality (1) and (2) are represented
graphically on real line :

4<x<9
s S S
4 5 6 7 8 9

Clearly the common values of x satisfying (3) and (4), lie
between 4 and 9. Hence the solution of the given system

isgivenby 4<x<9 = x €(4,9)
(D). 4x+4.6x=5.9x

IE ROIE . )

2 X
Let (g) = t then

1
t+4:5¥:>t2+4t75:0 = (t+5(t-1)=0

t#-5
t=1

(as t can't be negative)

2 X
(g) =1 = x =0 solution.
Option D is correct.
(O). If roots of equation x2 + px + q = 0 are o and B then
at+tB=—pandyd=q
and if roots of equation x2 + px —r =0 are g, d then
r+d=-p,rd=-r
then (aa—7) (a—9)

29

30

(€2))

(32)

33

= a?2—(y+d)oa+yd
= a+pa—y
= —(q+r1) {02 +po+q=0=a?+pa=—q!.
(B). If roots are real and distinct then A>0
For equaton x2+ 6x+a=0
then 36-4a>0
or a<9 ..(1)
a—p<4
= (a—PB)<16=(a—P)>—4af<16=4a>20
ax$5
(C). Let common root be a (1 — 2k)a — 6ko— 1 =0
ko2 —a+1=0

az o 1
_6k—1 —k—-(1-2k)  —(1-2k)+6k*

o’ (o) 1

—(6k+1) k-1 6k *+2k-1

—(6k+1) k-1
o? = 2 , =" "2

6k~ +2k -1 6k~ +2k -1
(k—1)2=—(6k+ 1) (6k?+2k—1)
—kZ+2k—1=36k3+ 12k? — 6k + 6k2 + 2k — 1
36k3 + 19k2— 6k=0 = k (36k?+ 19k —6)=0
k#0 then 36k*+19k—6=0
36k2+27k—8k—6=0; 9k(4k+3)—2 (4k +3)=0
2

-3
(4k+3)(%k-2)=05 k=—"k=7

D).x+y+z=4 and x2+y2+22=6

thenxy +yz+zx=5

yt+tz=4-x (D)

yz=5-x(4-x) (2

then if y and z are roots of any quadratic then

ft)=t2—(4—x) t+5—x(4—x)

Iftisrealthen D >0

(4—x)2-4(5-x(4-x))=0

16+x2—8x—20+4x (4—x) >0

16+x%—8x—20+ 16x—4x%> >0

3x2+8x-420=-3x>-8x +4<0

x € [2/3,2]

(D). If tan® + cotb are roots of the equation x2+2x+ 1 =0
then tan® + cotd = -2 then tan6 = —1 and cotf =-1
then the least value of x2 + x tan 6 + cot 0

uUuul

N

least value of function is —5/4.
(O). If o, B, y are roots of the equation x> + qx + q =0 then

= (a+py+@ry T+t

_(oB+py +13)
afy

{aB+By+ya=0,0By=—q} = 1.

= T T =4

=
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(34) (C).Let2*=tthent?>+ (k—3)t+(k—4)=0 (38) (CO).Lettherootsare o & 20
5 then sum30.=2 (1 +2k)/(1 +k)
o g k=3 \/(k— 3" —4(k-4) product 2a = (3 +k)/(1 +k)
2 Eliminate the o
—(k-3)£(k-5) -2k+8 2
I St £ Ul B o k44 2(3(1+2k)] _(+k)
2 2 3V 1+k (1+k)
.. X is non positive then x <0 2_
) X B o = 8(1+2k)*=9(3+k)(1+k)
pher el =Ue krdsl ks = (4k2+4k-1)8=9 (kK + 4k +3)
- argest mfegral vatue of X 1S = 32k2+32k+8—(9k2+36k+27)=0
35) (D).f(x)=@2+b+b2)x2= 242 2b+ 1)x+8 = 23k*-4k-19=0
Min value of ~ D>0 Two real values of k.
2
. -D _—[8(2b+1)’~322+b+b%)] 39)  (B). £(x)= w
! 4(b% +b+2) x* —3x+4
Sum of integer in range f(x)
m(b)=— 20 2
4(b> +b+2) F) = X" =3x—-4+4-4
Maximum value of m (b) is obtain when minimum ?-3x+4
value of b?>+b+2 is obtain minimum value g
) = f®=l-—F——
b2+b+2*(_—1) +[_—1)+2 L, 7 (x"=3x+4)
2 2 4 2 8 g
s Now f(X) i = ﬁ
Maximum value of m(b) = —— =8 (X7 =3x+ Din
Y > _-D_-0-16 7
2 — (x _3X+4)min7 - -
36) B).(1+kx=-2(1+2k)x+(3+k)=0,Vke R-{-1} 4a 4 4
.. Ifthe roots are imaginary them D <0 _25
= 4(142K2-4(1+k) 3+l <0 =177 = (D=5
= (1+2k?-(1+k)3+k)<0
2 2 2
= 4k*+4k+1-(k+4k+3)<0= 3k=-2<0 f(x)maX:at(x—wo): ), > 1~ —
= \/7 <k< \/7 f(X)max
k=0 (Only one integral values) So range of f(x); f(x) e [_25, 1)
(37) (B). If both the roots are positive 7
b Integers inrage f(x)=-3,-2,-1,0
() b=0 2) - ?> 0 3)4£(0)>0 So answer = Sum of integers.
a = 3-2-1+0=-6
40) D).g(x)=x*—(b+1)x+b-1
\ / If both root of the equation g (x) = 0 are greater than
—1 then
| ~ (1) D20
@ gy > ‘\ /
2 2 B -
) kz\f3 or k<3 2a 1 | <

@) 4f(-1)>-1

() (b+1)2-4(0b-1)=0
2(1+2k)>0 k>71 e = b2+2b+1-4b+4>0
2(1+k) ~ 2 = b2-2b+520
() (1+k) 3 +k)>0 D<0

k>-1 or k<=3 beR (1)
By (1) & ()& (3) b+1

\E w\ () —=>-1= b+1>-2
ke (=,3)u 3 “ ~ b>_3 Q)

[4
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(1)

(42)

(43)

(44

45

@) 1+(b+1)+{d-1)>0
2b+1>0
b>-1/2 )]

et

(B)g(x)>—2v xeR  then
x Z_(b+1)x+(b-1)+2>0

= —(b+1)x+((b+1)>0

: xisrealthenD<0

(b+1)2-4(b+1)<0

b+ (b+1-4)<0

(b+1)(b-3)<0

-1<b<3

= b=2is largest natural number.

(D) Dividing by x2, we get

3 1

uuy

x?=3x—2-=+—=0
X X
1 1
x2+—2—3[x+—j—2:0
X X
>t2-3t—-4=0 —=t=-1,4
1
x+—=-1 =>x2+x+1=0
X

. X =, o, the complex cube roots of unity

1
X +; =4 = x=2+3
.. One root is outside [0, 3].
B)

X2+ 20|+ 1 =4[x|+9

= [xZ-2x|-8=0

=>(x-4(x+2)=0

= x|=4,-2.

But [x|# 2= x|=4=>x=*4

i.e. has only two real solutions.

.. S-11is correct.

In S-2, for n =10, it has no solution.
—8x=n(n-10)

LN 2 -

_8 “64+:“ 400 _ 4+ i6+n° —10n
n?2—10n+16=(n—8) (n—2)
n?—10n+16<0for2<n<8

ie.,forn=3,4,5, 6,7 it has no solutions.
.. S-2 is correct.
But S-2 is not the correct explanation of S-1.

sinx+cosx+1+1 . 1/4
(A). p > (sin X COS X)
(sinx +cos x +2)* > 128 sin 2x.
= sinx = cos x = 1 (not possible)
Statement-1 is correct and statement-2 is correct explana-
tion to statement-1.

(D). f(x) = 0 represents an identity if

(46)

@n

C))

49)

(50)

(1))

(52)

(53

4

a2-a-6=0 =a=3,-2
a2-a-6=0 =a=3,-2
a2-a=0= a=3,-3

a?—2a-3=0=a=3,-1 = a=3is the only values.

(D). Statement 1 : Least value of |[x -2 | +|x—7|is 5
|x—2 |+ |x—7]|=6has two solutions
Statement is false.

Statement 2 : Least value of |[x—a|+|x—b|isb—a
Sincec<b-a

". no solution

. Statement is true
(A). x2+x+1=0
D=-3<0

x%+x+ 1 =0 and ax? + bx + ¢ = 0 have both the roots

common =>a=b=c.
(C). Statement 1 : Sum of the roots = -3 and discriminant
D=1>0

. Statement is true
D).ix2+(1+i)x+i=0
=af=1
=Im(ap)=0
(B). Letx,, X5, X5 € Rbe the roots of T (x) =0

LI =(x-X)) (X—Xy) (X—X3)

1) =30—x)) (i—x,y) (i—x3)

F@O =% =1][x,—i[[x3-i[=1

N N N .

This is poss1ble only ifx; =

=f(x)=x= a=0=b=c=a+b+c=0 2 allroots
are zero.
(D). Let, f(x) =(x—sina) (x —cos o) — 2
then, f(sina) =-2<0; f(cosa)=-2<0
Alsoas 0 <o <m/4;
. sina<cosa
Therefore equation f(x) =0
has one root in (- o, sin o)
and other in (cos o, ©)
(A). Since f(a) f(b)<0and f(c). f(d) <0
. The equation has one root between a and b and the
other root between ¢ and d.
", Statement-2 is true and explains statement- 1
fora=2,b=3,c=6,d=7
(C). Roots of the equation x> —40x* + px3 + qx% + rx + s=0

Xy =Xy = 0

are in G.P, let roots be a, ar, arZ, ar>, ar?
soatar+arz+ard +art=40 )
! + ! + ! + ! + 10
and “t Tttt = (i
a ar ar2 ar3 ar4 (it)
from (i) and (ii); ar> = +2 ... (1)

Now, - S = product of roots = a°r!? = (ar?)> = + 32.
Sols]=32
(B). equation can be written as
2% —(a—-4)2*—(a—4)=0
=2¥=1&2%=a-4
Since x <0 and 2X=a—4 [+ x is non positive]
L 0<a-4<l=4<a<5ie,ac(4,5]

v
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35 @A)

x—2 1 x-2
<2 = Z<

(a) -2 < log, <4

= 1<x-2<16 = 3<x<I18
(b)x2—10x<11x—54
= x2-21x+54<0 = 3<x<18

(x—4)*(x-6)
(x-2)°x*(x—8)*

@]]x|+2|< 1 |x]|+2 <1
(56) (D).
(@) 2% —4-2X+4)+1+|b—1|-3|=|siny|
(2X=2)*+1+[[b—1|-3|=|siny]|
LHS>1&RHS<1
5 2x=2,|b-1]-3=0=(b—1)==3
x=1,b=4,-2=p,r.

x? x e[—\/a,«/i]
2 x e(—0,—v2]U[V/2,)

©) >0 = xe(6,8)U(8,)

T xed

(b) f(x)=

f——y =X

N (RS

k €(0,)
hence, q,1,s

(©) Diot(x) = [-2.11U[N2, 24/3]

y=x [2x-11| <) 44 S\ y:)(274

hence, p, q.

5
(d) f'(x)=3x2+2px+q<0, X G[—E,—]

(7

(58

N/
5/3\/1

=3x2+2px+q=(3x+5) (x+1)
=2p=8;p=4&q=5=p+q=9=p,q,1,s.
©.

D>0=(k—3)2—4k>0

Sum ofroots >0 =k-3>0;
Product of roots >0 = k>0
(b)D>0 = (k—3)2—4k>0
Sum ofroots <0 =>k-3<0;
Products of roots >0 =k >0
(¢)D=0

(d) f(x)=x2—(k-3)x+k
NowD>0=k € (o, 17U [9, ®0)
because f (1) =4 is positive, it means f (1) is also posi-
tive.

=k>1 L (i)
From (i) and (ii) => k € {1} U [9, )
(A).
Let f(x)=x3—6x2+9x+ 1
s (X)=3x2-12x+9=3(x—1) (x—3)
Y e
1 3 z

S f'(x)=<0in(1,3)

Butf(l)=4+A &f(3)=A

f (x) = 0 to have exactly one root in (1, 3), f(1) and £ (3)
should have opposite signs

~ f(1)f(3)<0

= A(A+4)<0

= -3<A+1<0

So=3<At+1<

= [A+1]=-3,-2,-1,0

x? —dx -2

(b) —3<2—<

X +x+1

=-3x2-3x-3<x?-Ax—2<2x*+2x+2
(1) (i)

(s x2+x+1>0whenx € R)

From inequality (i),

4x2—(A=3)x+1>0

= (A=3)2-4.1.4.1<0= —-4<r+2<4

= —1<A<T7

From inequality (ii),

x2+(A+2)x+4>0

= A+2)2-4.1.4.1<0= —4<1+2<4

= —6<A<2

From (i) & (i), —1<A<2 .. [\]=-1,0,1

(c) -~ x=1 satisfies

(b-c)x2+(c—a)x+(a—b)=0

. x=1 satisfies x2+Ax+1=0

2
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then 1+A+1=0=>[A-1]=[-2-1]=-3

(d) o |x2—x—6|=x+2

= |[x-3)x+2)|=x+2= |x-3||x+2|=x+2
x-3)(x+2)=x+2,
= - (x=-3)(x+2)=x+2,
(x-3)(x+2)=x+2,

X<-2
—-2<x<3

x>3

X <-2
-2<x<3

x>3

(x=4,
= {x=-2,2
x =4,

So,x=-2,2,4 L N=3

(59) (D), (60) (A), (61) (O).

(62)

(63)

(64

(65)

(66)

(67)

AB=—=2:>a=l
4a 2

AC=3:>;—b=—3:>b=6a:>b=3
a

13 /
b2—4ac:—4:>c=? ;b+va+c =3+ %+g:3+\/7

(A)-
AA'=-BB'
2 —
=b-a’= "¢
c

bc—aZc=d?-¢
be+c=ac+d2

bc+c=aca+d* .. (1)
d

~OA'=OB=a=-

ac=-d .. 2)

From (1) and (2), we get
ad+bc+c=d?

2
(D). a=2, sum of roots = S =2a=4

f (x) has no real root
". sum of real roots of g (x) f (x) =0 is 4.
(A). Least value of g (x) isBB'=—AA'=-2
Range of g (x) is [-2, )
(D). Let A—d, A, A+dberoots
= A-d+A+A+d=b

b ) b° b ab
= A 3mustsatlsfyg(x) 0= 793 1=0
= 9ab=2b*+27
B).a+tb=-1, ab=2, a?+b*+2ab=1
a?+b>=-3
f(x).g(x)=x0—(a+b)x’+(a+b+ab)x*
—(a2+b*+2)x*+(at+b+ab)x*—(a+b)x+1
=x0+x0+x+x3+x2+x+1
(A).a+b=-1, ab=2
puttingx=1linf(x)=f(l)=1-a+b-1=b—-a=0

O

@

©)]

x=11isnotarootof f(x)=0
puttingx =1 in g (x)
=g(l)=1-bta-1=a-b=0
x=1lisnotarootofg(x)=0
puttingx=1inf(x)+ g (x)
=>f(H)+g(l)=1-a+b-1+1-b+a-1=0
s.x=1lisarootoff(x)+g((x)=0
fx)+g(x)=0
=2x>—(a+b)x2+(a+b)x-2=0
catb=-1
=233 +x2-x-2=0
= x-1)(2x*+3x+2)=0
x=1and2x*+3x+2=0
D=9-4.2.2<0 .. onereal root and two imaginary
roots.

EXERCISE-
1. 52x2 _2.5x2+x+1 _3.52x+3 =0

527 105 Z3.53 =0

t2—10t—375=0

(t—25) (t+15)=0 = t=25,-15
5x2—x :52 = x2—X:2

= x2-x-2=0=(x-2)(x+1)=0

= x=2,-1 *osum=1
x?-2x+9

5.k= 53— = k+2kx +9k—x*+2x-9=0
X“+2x+9

= k-Dx2+2k+1)x+9(k-1)=0
Casel:Ifk=1,thenx=0

.. k can take the value 1
CaseIl:Ifk#1,then4 (k+1)2-36 (k—1)2> 0
ie (k+1)2—Bk-3)2>0

ie. (4k—2)(2k+4)>0

ie. 2k—1)(k—2)<0

1 1
= <k<2, k=1 . —<k<2
2 K7 2
1
'.a:E,b:2 S 2(@+b)=5
2
ax“ +3x+4
2—<5
X“+2x+2

ax2+3x+4<5x2+10x+10 (- x2+2x+2>0, Vx€R)
x2(a—5)-7x—6<0 VxeR
a—5<0and(-7)>—4 (a—5)(-6)<0

1.e.24a-71<0

1
a<5anda< 2 greatest integral value of a is 2.

—
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also (x+1) (x +b) (x +¢)=x3—4x2+x+6

x—4 x—4 3+(1+b+c)x2+(b+bctc)x+be=x3—4x2+x+6
4 5, . [log (—)>1'__10g [ ]>1 X+ ( =
@ Syl Te) 7 e R T 1+btc=—4

2c+t2=-4=c=-3;b=—-2anda=-1
X_4>2 —a+tb+c=-6

Mo k2 (10) 113.Let 2!11x=y
_ lo
. X_4_2> . w<o so that log2y2111x:>x:ﬂ
ie. T 2 e T Ty (x4 1) 111
L xe(2,-D)u (1,3/2) , ¥
~a=1,b=32 .2(a+b)=5 equation becomes Y +2y=4y*+1

(5) 9. Sinceroots of x2 + 3x + 5 =0 are imagainary.

3 2+ _ 4=
. both the roots of x2 +3x + 5 =0 and ax? + bx + ¢ = 0 are y — 16y +8y-4=0

sum of the roots of the given equation is

common. .. minimum valueofa+b-+cis9.
x-2) X %y 5= log, y; + 10%;’? 1}’2 +logy y3
(6) 5.Casel:Ifx<2,then —(x D(x-2)
Cxe(o0,0]U (1L2) e 1 _ logy(y1yay3) _logp 4 2 _
Gt @2 . T TR ST iR A
Case Il : Ifx>2, then o x=2 <0 (11) 5854. Cross multiplication and rearranging gives the
(x=D(x-2) cubic.

TXe@,00 ) o
From (1) and (2) X3 —ax> +23x-b=0 éa

L xe(=o,0]U (1,2)U (2,0) B
~a=0,b=1,c=2,d=2 20+B=a e
~atbtctd=5 o2 +20p =23 2

(M 0.x2+px+qr=0 .. @) and 2B =B ~(3)

x§+qx+rp:0 --------- (11) Also given a+pB=12 (@)
x“+rx+pq=0 ... (iii) from (2) and (4)
Every pair has a common root. a2 +2a(12-a)=23
Let the roots are a,, 3 for (i), B, v for (ii); v, o for (iii). o2 +240—202=23

atf=-p . (iv) o -240+23=0

af=q ) o=1 (rejected) since x#=+1

pty=-a (vi) Lo=23 L B=-11

py=omp e (vii) . a=35 from (4)
Common roots are o, 3, y andb=02p=529x—11
By (i) and (ii), B+ pB +qr=0, B> +pp+rp=0 =b=-5819=a—b=35-(-5819)= 5854
Subtracting, (p—q)B+r(q—p)=0, orB=r
Put this in (vii), ry =rp or y =p. £f3) 2%+9 1
PutB =rin (v),a =p. 12) L5 =56k .o 3

PotBEy=qirep e @ £(9)—£(3)= (2% +9)— 23k +9)=2% 23k (1)

But o+B=-p;B+y=-q, y+toa=-r 3(23k+9):26k+9

1 6k _ 3ky_ 1=

Z>Q+B+y:75(p+q+r) ....... (H) :2%1(:;(2 ) 18=0
By (and (I = p+q+r=0=a+B+y=0 y?-3y-18=0

®  672.N=a(111111)isdivisibleby7x 11 x3 (y=6)(y+3)=0
Hence for N to be a divisible by 924, oo =4 or 8 y=6; y=-3 (rejected)
and o.and B are roots of x2 — 11x + A =0. 2%k=6
Sat+p=11=(0,B)=(4,7),(8.3) now f(9)—f(3)=2%-2%  {from(1)}
= Possible value of . =28, 24 = (233 -23k=63-6=210
= Product of L =672 hence N=210=2-3-5-7

9 6. x*+ax+b=(x+1)(x+b)=b+1=a (D) Total number of divisor=2-2-2-2=16
alsox2+bx+c=(x+1) (x+¢) number of divisors which are composite
=c+l=borb+1=c+2 -2 =16-(1,2,3,5,7)=11

henceb+1=a=c+2

—
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(13) 3. Leta, a?be the roots of 3x% + px+3=0
Nowa +a2=—-p/3, p=a’=
= a=1,0, 0%
a+al=—pB3=>0+o=—p/3
=>-1=-p3=p=3
(14) 2. () x2-8kx+16(k*—k+1)=0
D=64 (k- (k*-k+1))=64(k—1)>0
k>1

b 8k
i)y ——>4=>—>4=k>1
@~ 2

(i) f(4)>0
16-32k+16 (k2 —k+1)>0; k2—3k+2>0
(k-=2)(k—1)>0; k<lork>2 Hencek=2
(15)  3.x2—6x—2=0having roots o.and B
= a?-6a-2=0= a!®-6a’-208=0
= al%-2a8 =60’
Similarly, 10— 288 = 6p°
Byeq. (1)and eq. (2)
(@0 B10) -2 (a8~ B%) = 6 (a* ~ B°)

alo — 238 _

= 310*238:639: =3

239

al® —Bl0_2 (o8 —p¥)
20’ -p%)

Aliter :

al® B0 1 ap (o —p%)

2@

_C@+p)-p’@+p) _a+p _6_,

2@ -p) 22
EXERCISE-4

(0)) (D). a, B are roots of equation x2 — 5x + 16 =0
= at+tpf=5andaf=16

o
and (oc2 + B2 ), TB are roots of equation x2 + px +q =0

= o2 4+ 2o and @2 457 L =g

Now, a? +B% = (a+p)* —2ap =52-2x16=-7

aff 16
—:—:8
and ) 5
2.2 OB _ _
again, o~ +f3 +7—_P =>-7+8=-p=p=-1
o
(@’ +B%) 7B=q:(—7)x8:qzq:—56

2)  (©). a B are the roots of equation
(x—a)(x—b)=c [c=0]
= x—-a)(x-b)-c=0

(€)

Q)

We know that if o and 3 are roots of any equation then
the equation will be

x-w)x-p=0 )
(1) and (2) are same

L (x—a)(x=-b)-c=0=(x—a)(x—PB)
S>E-a)x-p)+tc=0=x-a)(x-b) ... 3)

.. Root of equation (x— o) (x— ) +c=0areaandb.
(A).o2=50-3=0%-5a+3=0
BZ=5p-3=Pp2-5p+3=0
From (1) and (2) we see that o and 3 satisfies equation
x2-5x+3 =0

. a, P are roots of equation x2 — 5x +3 =0

Loatpf=51; apf=3
2 2
a B o +B
—_—t—=
Now,B o B

(0 +B)*—20B 25-2x3 19
= af 3 3
(D). Let the roots of equation ax2+ bx + ¢ =0 are o. and B

b c
cathEogsebey

According to question,

11 B2 +a?
at+tf=—F+—5 o a+f="——
(12 BZ aZBZ
_(@+B)’-20p b b’/a’-2c/a
- arp=t o, 22 B uR
(o B) a c”/a
b b%-2ac
= —= 3 = —bc?=ab?-2a’c
a c
= 2aZc = ab? + bc?
dividing by abc
B abec
2a_b ¢ = E,E,E areinA.P.=—,—,— arein H.P.
b ¢ a abec cab

(B). Let roots of quadratic equation
(a2—5a+3)x2+(3a—1)x+2=0are o.and 2a.

3a—1
.. sumofroots o +2a= — -
a“—5a+3

; [L} 1[4} 1
=3o0= 22 — 5313 =a= 3\ spas) )

and product of roots

2 2
au)= —5——— =202="5""" . Q)
a”—5a+3
From (1) put value of o in (2)

2
2{ 1[ 3a-1 ﬂ 2
p— - =
3\a? 5243 a2 -5a+3
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(6

™)

®

(C)

(10

2 (Ga-1) 2
=9 (a2 -5a+3)> a’-5a+3
=Ba-1)2=9(@%-5a+3)
=9a%+1-6a=9a>-45a+27
=39a=26=>a=2/3

(C). Equation, x>—3|x|+2=0
Case (i), Ifx >0 then |x |=x
Now equation, x2—3x+2=0
= x-1)(x-2)=0
= x=1,2 (two real solution)

Case (ii), ifx <0, then |x |=—X
Now equation, x2+3x+2=0
=>x+)Ex+2)=0

= x=-1,-2 (two real solution)

", equation have four real solution.
(C).x2+px+(1-p)=0

. 1 —p is the root of quadratic equation

. it will satisfy the Q.E.
= (1-pP+p(l-p)+(1-p)=0
=>{0-p)[l-p+tp+1]=0
=2(1-p)=0=p=1
Put the value of p in equation, then equation becomes
=x2+x+0=0=x(x+1)=0=x=00r—1
(A). “ One root of equation x2 + px + 12 =01is 4.

... it will satisfy the equation
= 42+4p+12=0
= 4p=-28 = p=-7
equation x2 + px + q = 0 has equal roots
putting value of p from (i) equation becomes

x2—7x+q=0

.. equation has equal roots let roots are o, o
S 20=7T=a=7/2 (sumofroots 2a)
and a? = q = 49/4 = q (product of roots a2 )
= q=49/4
(A). Let roots of equation x> — (a—2) x—a— 1 =0 are a.and
B.

Toatf=a-2 1) ap=—a-1
again a2+ B2 = (o.+ B)2 —2a. B
=(@-2)2%-2(-a—1)=a2+4—-4a+2a+2
=a?-2a+6=a2-2a+1+5
a2 +p2=(a—1)2+5
a2+ B2 will be minimum ifa— 1 =0 =a=1
(D). Roots of equation x2 —bx + ¢ = 0 are two consecutive
integer. Let roots are oo and o + 1
s sumofroots=oa+oa+1=b

b-1
= 2a+l=b= OL:T ......... 0]
and product of roots
a(a+tl)=c=a?+oa=c .. Q)

on putting value of o from (1) in (2)

_1? _ b-1|b-1
U G D:C:—[—H}:

4 2 2 [ 2

11)

(12)

(13)

(14

D o114

b-1{b+1 b2 —
=515 /==

2 2
=b2-4dc=1
. T
(B). InatnanglePQR,LR:E
L LPHZLQ+ZLR=T

=>/ZP+/£Q=n/2 {+ LZR=7/2}
/P ZQ Q

+ P+
= —+—= = —+—=
2

T
2 2 4 2 [#P=P2£Q=Q]

A

= tan (P/2 + Q/2) =tan g

- tan (P/2)+tan (Q/2) 1
1—tan (P/2).tan (Q/2)

Now roots of equation ax2 + bx + ¢ = 0 are tan (P/2) and
tan (Q/2) .. tan(P/2)+tan (Q/2)=-b/a
and tan (P/2) tan (Q/2) =c/a
Put these values in (1), we get
-b/a | -b_. ¢
I-c/a - a a
=>-b=a-c=>at+b=c
(C). Equation x% — 2kx + k? + k — 5 = 0 has two roots
(according to question)
If we consider the expression
f(x)=x2-2kx +k2+k—-5=0 \ j

Coeff. of x2 is 1 which is positive

.. graph of f (x) will

let a, B are roots of equation
-+ both roots are less than 5
S f£(5)>0
=52-2k(5)+k*+k-5>0
=k?-9k+20>0

= (k-5 (k-4)>0=k<4ork>5 ... )

but equation has two roots

.. D>0

= 42 -4.1 (K2 +k-5)>0= -4k +20>0= k<5
........... )

Fromeq. (1) and (2),k € (—x,4)
(A). X2+ px +q =0roots are tan 30° and tan 15° (given)

= tan30°+tan 15°=—p ... )
and tan30°tan 15°=q ... 2)
o 45°=30°+15°
= tan45°=tan (30°+ 15°)
tan 30° + tan 15° 1=—P
= = -
1-tan30°tan15° 1-q

=>1l=q-p=>1+2=2+q-p=>2+q-p=3

(B). Given equation x2 — 2mx + m2 — 1 = 0 has two roots
(as given in question)

.. D>0

=4m2—4.1 m*-1)>0
=4>0=>mekR

B
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(16)

amn

Now if we consider f (x) = x2—2mx +m?—1=0
Coefficient of x2 is 1 which is +ve
= Curve of f (x) will be

(18)

)
Y a\/ﬁ ,

=f(2)>0=(-2)2-2(m) (-2) +m?-1>0
=4+4m+m?-1>0=>m?+4m+3>0
=>m+1)(m+3)>0=>m<-3orm>-1
andf(4)>0=4%2-2m(4)+m?—1>0
=16-8m+m?-1>0
m?—8m+15>0= (m—-3)(m-5)>0
=>m<3orm>5
and for expression
f(x)=ax?+bx+c,a<—b2a<p

)

20

2m
S2< H<4 =-2<m<4

{ 2<af<4 }

SL-2< _—b <4
2a

from (1), (i1), (iii) & (iv),m € (-1, 3)

3x2 +9x +17

3x2+9x+7
= 3x2y+9xy+7y=3x2+9x + 17
=32 (y-D)+9x (y-1)+7y—17=0

(A). Lety= @1

wy-1#0
Syl
[9(y— D> -4.3(y— 1) (Ty~17)20

=81 (y—12-12(y—1)(7y—17) 20

=27(y- 12~ 4[(y- 1) (Ty—17)] 20

=-y? +42y-4120= y? - 42y +41<0
=(y-1D(y-41)<0=1<y<4l

= 1<y<4l (from (1) . y =41

(A). Let roots of equation x> + ax + 1 =0 are o and p.
SLatPf=—a; af=1

Now, [a—B|< 5 = (a-B)><5=(a+B)>—4aB<5
—a?-4<5=a2<9=>-3<a<3

(C). Let the root of equation x2 — 6x +a= 0 are o, p.
=Sat+p=6
o fp=a
and root of equation x
= aty=c
=>ay=6

- x isreal

22

23

2

B 4
According to quesiton, ; = 3 (given)

OLB:i

4 a
=>—=—=a=8
6 3 6

Put value of a in equation x%—6x+8=0

(2) divided by (3),
(24

Equation becomes xZ—6x+a=0
=>x-4)(x-2)=0=x=2,4

-+ If we take oo =4 then oy = 6 = y = 6/4 (not integer)
If we take a.=2 then oy = 6 = y =3 (integer)

.. common root is 2

(A). Let f(x)=x" +14x> + 16x> + 30x— 560 =0
f(x)=7x0+70x*+48x2+30 - f(x)>0V xR

.. f(x) is always increasing function

.. curve of f (x) cut x axis at only and only one point
.. £(x) =0 has only one real solution.

(C). Given ¢ < 4ab

3b2x% + 6bex +2¢2 =3 (bx +¢)2 —c?

Now, 3 (bx + ¢)2 — ¢2 > —2>—4ab

-1++1-4
B).x2-x+1=0=>x=—"—"——

1£4/3i 1 A3 1 .3

s a=—+i—, f=——i—
2 22 22

To.. T
o =cos—+isin— ;
3 3

02009 | 32009 =2¢c0s2009 (g]

T .. T
B =cos——isin—
3 3

= 2cos {668n+n+27n}: 2cos (n+27n]

= —20052%: -2 [—l] =1

2
(B). LeteSin™X=t =2 4t—1=0
4+16+4 ,
t=——— A e

:esinxzz_\/gj esinx:2+\/§

= SiNX _)_ /5.0 = sinx=In(2++/5)>1
so rejected
Hence, no solution.
(A). x2+2x+3=0 (1)

ax2+bx+c=0 @)

Since equation (1) has imaginary roots

So equation (2) will also have both roots same as (1).

so rejected

Thus, 2= 2= & asa b=2rc=3n
us,1 > 3:>a—,— ,C=
Hence,1:2:3
(A). a2 =3t2 -2t
(0,0) I

(2/3.0)

For non-integral solution 0 <a%<1
ae(-1,0)u(0,1)

Note : It is assumed that a real solution of given
equation exists.

I 1
(D). E+E:4 32q=ptr ;2(atp)=1+af

—
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(26)

@n

2%

29

30

—2(l+l]=i+l :>L=—9
a B/ op ap
Equation having roots o, f is 9x2+4x—1=0
—4+4/16+36 2413
o= a-Bl= T
2x9 9

(B). From equation, a+ =6 ; af=-2

ajp—2ag _ o' —p'?-2 (@ -p’)

The value of 229 20— %)

31

(32

_ al® 104 B (o %)

2(a”-p”)
_ @+ - e+p) _atp_6_,
2(a” -p”) 22

D). (x> —5x + 5)"2+4X_60 =1
Case—1:x2+4x-60=0; x=-10; x=6
Case—1II:x2-5x+5=1
x2—5x+4=0;:x=1; x =4
Case—1III: x2—5x+5=—1
x2-5x+6=0; x=2o0r3
Forx=2, x2+4x—60=—48
Forx=3, x?+4x—-60=-39 SX
Sum of all real value =3

2

n

(B). Z(x+(r—l)) (x+r1r)=10n

r=1

> x*+@r-)x+r(r—1)=10n

2
=31
nx? +xn? + 223D

3
3x2+3nx+(n?—-31)=0

VD _on’-120° 4372
|| 3
372-3n2=9 ; 3n2=372-9=363
n?=121;n=11
(C). We have, (x+1)2+1=0
= x+1)2—()2=0=>x+1+i)(x+1-i)=0

0

x=—(1+i)—(1-1)
o (let) B (let)
So, al3+ B15=(02) o+ (B2)7 B
=—128(—i+1+i+1)=-256
©).(x—1)2+1=0=x=1+i,1-1i
L (a/B=1 = (E1)=1
. n(least natural number) =4
©. |[Vx —2|+/x(Wx -4)+2=0
INx =2|+(x)? =4/x +2=0
IWx =27 +]Vx-2]-2=0

|vx —=2|=-2 (not possible) or |/x —2|=1
Jx-2=1,-1

33

34

35

(36)

Jx=3,1;x=9,1; Sum=10
(A).D<0
4(1+3m)2—4(1+m?)(1+8m)<0
= m(@2m-1)2>0=>m>0
(D). SOR = 23
m-+1

Whenm=0

= (SOR) g =3

o

p
at+tB=3; apf=1

| B |=[la—B| (@ +B* +ap)|

=|J(@=B)* —ap (@ +PB)* —ap)|

=1J9-4 (9-1)|=/5x8
8.00 D>0

x2—3x+1—0{

(a—10)2-4(2) (%—Zaj 20

(a—10)2—4(33-4a)>0
a?—4a—32>0=a e (-0, 4] U[8, )
D). e + X —4eZX +eX+1=0
Divide by e2*
11
XX yeX—dt—t+——=0

eX er

[e2x+%]+[ex+ix)—4=0
€ (S
o 1) ‘]
et +—| —2+|e"+—|-4=0
e* e*

Let e"+%=t:>(e"—l)2 =0=>x=0
e

Number of real roots = 1

o
2 _
(B). ax2—2bx + 5 0<a

5
2-25bp’=5a
a

04
x2-2bx-10=0 <
= o?-2ba-10=0
= a=1/4=02=20;ap=-10=p2=5
= o?+p2=25
A). a®>=5a+3
B3=5B+3

(X,_é o
= 6’

Ps=5(a+p)+6=5(1)+6
P,=1landPs=a?+B2=a+1+B+1
P,=3andPy=a’ +B>=20+1+2p+1
=2(1)+2=4
P,xP;=12andPs=11=P,#P,x P,

£
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