SINGLE CORRECT CHOICE TYPE
A E

QUADRATIC

EQUATIONS

ach of these questions has 4 choices (a), (b), (c) and (d) for its answer, out of which ONLY ONE is correct.

) B (@) 2b%—ac (b) b2 -2ac
1. If a(p+q) +2bpg+c=0and (©) b?—dac (d) 4b2—2ac
a(p+7r)* +2bpr+c=0,(a#0) then 6. The equation (q+2)x> +(a—3) x=2a—1,a#-2 has
, ¢ ) rational roots for
@ gr=p°+ A ®) gr=p (a) all rational values of a except a = — 2
(b) all real values of a excepta =—2
() gr=- p2 (d) None or these. 1
) ) (c) rational values of a >— only
2. If p(x)=ax”+bx and ¢g(x)=/x"+mx+n with 2
(d) None of these.
p)=q(1); p(2)~q(2)=1 and p(3)-¢(3)=4, then 5 Ifa, b,c € Rand 1is aroot of equation ax?+ bx+c=0,
p(d)—q(4) is then equation 4ax? + 3bx +2¢ =0, ¢ # 0 has
@@ 0 (b) 5 ) 6 d 9 (a) imaginary root (b) real and equal roots
) (c) real and unequal roots (d) rational roots.
3. If o, betheroots of x* —a(x—1)+b=0,thenthe value g Ifa,b,c,d € Rthen the equation
oL b2 (x* +ax—3b) (x> —cx+b) (x> —dx+2b)=0 has
o’ - aa B2 —bp a+b (a) 6 real roots (b) 3 real roots
(c) 4real roots (d) at least 2 real roots.
! 9. It the equation ax? + 2bx — 3¢ = 0 has non real roots and
@ a+b ®) a+b
3
() 0 (d) None of these (Zc] <(a+b). Then c is always
4. If the roots of ax?—bx—c=0 change by the same <0 b >0
quantity then the expression in a, b, ¢ that does not change (@) (®)
is () >0 (d) None of these.
2
2 - .
@ b” —4ac b) b—4c 10.  Giventhat, forallx € R. The expression 2o * 2043 e
2 x“+2x+4
a a
b2+ dac a1 b between 1 and 3, the value between which the expression
(c) a—2 (d) 2 3
. 2 w lies are
5. If the roots of the equation, ax“ + bx + ¢ = 0, are the form 032 _ 63" +4
1 .
e and o+l then the value of (a+b+ 0)2 is (a) 37 1and 3 (b) —2and0
a-1 a (© —landl (d) Oand2.
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12.

13.

14.

15.

16.

17.

18.

a(x+1)? +b(x? =3x-2) +x+1=0V x € Ris

(@ 0 () 1
(c) 2 (d) infinite.

If cos0,sin ¢,sin O are in GP, then roots of

x2+2c0t¢.x+1=0 are

(b) real
(d) greater than 1

(a) equal
(c) imaginary

If o,p are the roots of x? —3x+a=0,a € Rand

®) ac (_00,2}
4

(d) None of these.

a<1<p then

(@ ae(-x,2)

o [+
4

If the equations ax? +bx+c=0 and

2 .
ex” +bx+a=0,a#c have a negative common root,

then the value of a—b+c is

(@ o0 (b) 1

() 2 (d) None of these.
The number of values of £ for which

[x? = (k—2)x+k>] [x* + ke + (2k —1)] is a perfect

square is
@@ 1 (b) 2
© 0 (d) None of these.

If the expression (mx—1+lj is non-negative for all
X

positive real x, then the minimum value of m must be

1

1
@ -5 ® 0 © (d)

Ifx € R,then the maximum value o

y=2(a—-x) (x+\]x2+b2) is

(b)  a?—b>

) a>+2b° (d) None of these
If a, b, c are three distinct real numbers then the equation

(x=b)(x—0) az+(x—0)(x—a) .
(a-—b)(a—c) (b-c)(b—-a)

!
4
f

(@ a2 +b?

19.

20.

21.

22.

23.

24.

b? +—(x—a)(x—b) x> =0 has

(c—a)(c—b)
(a) exactly one root (b) exactly two roots
(¢) no root (d) None of these

The integral values of m for which the roots of the equation
mx? + (2m—1) x+(m—2) =0 are rational are given by
the expression
(@) n(n+2)

(c) n
If both roots of the equation ¥ —2ax+a®-1=0 lie

between —3 and 4, then [a] can not be
([«] is the integral part of a )

@ 0 (b) -1

[Where n is integer]
(b) n(n+1)

2 (d) None of these

© 1 (d 4

If ¢, denotes the n™ term of an 4.P. and t, = 1 and
q

ly = l, then which of the following is necessarily a
p
root of the equation
(p+2q—3r)x2 +(q+2r=3p)x +(r+2p-3¢)=0
@ ¢, b) ¢, © 14 @) tpig
Let ooand f be the real and distinct roots of the equation
ax? +bx+c=|c]|, (a>0c # 0)and p, q be the real and
distinct roots of the equation ax? +bx+c=0. Then
(a) p and g lie between o and
(b) p and g do not lie between o and 3
() Only p lies between o and
(d) Only g lies between a.and 3.

The roots of the equation ax® +bx+c¢ =0, where a € R "
are two consecutive odd positive integers, then

@ [b|<4a ) [b|>4a
(c) |b|=2a (d) None of these.

Let f(x)=ax*+bx+cand
gx)=af(x)+bf (x)+cf(x).If f(x)>0Vx eR,then

the sufficient condition for g(x)>0 V x R is
@ c¢>0 (b) >0 () b<0 @) c<o.
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25.

26.

27.

28.

29.

30.

31.

32.

Let fix) = ax? + bx +¢; a,b,c €R . If f(x)takes real

values for real values of x and non-real values for non-
real values of x, then a satisfies

@ a>0 (b) a=0  (c) a<0 (d)aceR.

The integral values of x for which x2 + 19x + 92 is
perfect square are

(@ —8and-11 (b) —8and 11

(c) 8and-11 (d) +8,+18.

If o,P are the roots of x>+ px+¢q =0, and also of

a
"+ p"x" +¢" =0 and E is aroot of

X" +1+(x+1)" =0, a” #p", the n must be

(a) any integer (b) an even integer
(¢) an odd integer (d) None of these

If qand P are the roots of the equation x2 — p(x + 1) — ¢ =0,

o +20+1 B +2p+l

then the value of

o? +20+gq [3 +2B+gq
(@ 2 (b) 1
(© 0 (d) None of these
Let f(x)=ax® +bx+c and
S <1, f)>-1 f(3)<—4 and a =0, then
@ a>0
b)) a<0
(c) sign of ‘a’ can not be determined
(d b>0

If a, b, ¢, d are four consecutive terms of an increasing
AP then the roots of the equation

(x—a)(x—c)+2(x—=b)(x—d)=0 are

(a) real and distinct (b) nonreal complex
(c) real and equal (d) integers

If 0<a<b<cand the roots a,B of the equation

ax? +bx+c=0are imaginary, then
@ |al=[p>1 (b) Jal=[pl<l
©) lal=|B| (d) None of these

If x2 +ax+b isan integer for every integer x, then

(a) ‘a’isalways an integer but ‘b’ need not be an integer
(b) ‘b’ isalways an integer but ‘a’ need not be an integer
(¢) aand b are non-integer but a + b is always an integer
(d) a and b are always integer.

33.

34.

35s.

36.

37.

38.

Letp,q,r,s € Rand pr=2(q+s) Consider two quadratic

equations x? +px+q= 0and x* +7x+s=0. Then

(a) both the equations have real and equal roots

(b) both the equations have real and distinct roots
(c) at least one of the equations has real roots

(d) both the equations have imaginary roots

Let [a] denote the greatest integer less than or equal to
a. Given that the quadratic equation

x2+[a2—5a+b+4]x+b:0 has roots —5 and 1. Then

the set of values of a is

(a) (—1, 5_2’6}{5”6,6]

2

- (5 345 5+3\/_J
© (~oo-1]uUl6,2)
(d) (-0, )
Let _sinxcos3x Then
sin3xcos x
1
(a yE[g,:{l (b) y<%0ry>3
() y<-3or y>% (d) None of these.

If o, B be the roots of 4x% —16x+\ = 0,A € R . Such that
I <a<2 and 2<PB<3, then the number of integral

solutions of A is
(@ 5 (b) 6 () 2 (d 3

If ax? +bx+6=0 does not have two distinct real roots
where a € R,b € R, then the least value 3a+b is
(@ 4 (b) -1 (¢ 1 (@)

If o and B are the roots of the equation ax? +bx+c=0
and o* and B* are the roots of the equation

lfx2+mx+n:O, then the roots of the equation

a*0x* —dactx+2c*0+a’m=0 are (all coefficients
arereal)

(a) always positive (b) always non-real

(c) opposite in sign (d) negative

#
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39.

40.

41.

42.

43.

44.

45.

mx> +3x+4

If the inequality < 5 1is satisfied for all

x2+2x+2

x €R, then

@ 1<m<5 b -1<m<1

d) m<7—1

11
(C) —5<m<§ 24

The quadratic equation

(x+D)(x+c¢) N (x+c)x+a) N (x+a)(x+b)
(b—a)c—a) (c—-b)a-b) (a—c)b-c)
(a) Two real and distinct roots

(b) Two equal roots

(c) Nonreal complex roots
(d) Infinite roots

=1 has

If ax? + by2 +ez? + 2ayz + 2bzx + 2c¢xy can be resolved
into linear factors, then b+ =
(a) abc (b) 2abc

(©) 3abc ) +2abc

If xX*—dex+b>>0V xeR & a* +c? < ab , then the

range of the function % is
x“+bx+c
@ (=0, 0) (b) (0,0)
b* ?
(© (-, ®) (d) l:a—z a—z}

Letp,q € {1,2,3,4}. The number of equation of the form

px2 +gx+1=0 having real roots is

(@ 15 b)) 9 ) 7 d 8
If b > a, then the equation (x—a)(x—5b) —1=0 has
(a) bothrootsin [a, b]

(b) both roots in (- , @)

(c) both roots in (b, )

(d) oneroot in (-, @) and other in (b, o)

Ifoand B (o< ) are the roots of the equation

x2+bx+c:0,where c<0<b,then
@ O0<a<p b)) a<0<P<lal
(©) a<p<0 (d a<0<al<B

46.

47.

48.

49.

50.

51.

Let F(x)=(1+b>)x> +2bx+1 &let m(b)be the minimum

value of f(x).As b varies, the range of m(b) is

(b) [o, l}
2

(d [0,1]

@ (0.1]

o [

If f(x)=x%+2bx+2c¢? and g(x)= —x? = 2cx +b? ,
such that minimum £ (x) > maximum g (x), then the

relation between b and ¢, is

(a) noreal valueofb &c (b)

© lel<|b]2

If the equation | x% +4x+3|—mx+2m =0 has exactly

0<c<b\/§

A |ep|b|N2

three solutions, then the value of m is equal to

() -8+24/15 (b) -8-215
© 3 @ —J15

Let f(x)= X% +ax+b bea quadratic polynomial in which
a and b are integers. If for a given integer n.
f(n)f(n+1)= f(m) for some integer m, then the value of
mis

@@ (a+b)yn+ab (b) n’+an+b

(© n(n+l)+an+b (d) n®+n+a+b

Let a, b, c are distinct positive numbers such that each

of the quadratics ax? +bx + c, bx> +cx+a and

ox? +ax+b is non-negative for all x e R. If

2 2 2
po L HDTHC hen

ab+bc+ca
@ 1<P<4 (b) 1<P<4
() 1<P<4 (d 1<pP<4

Ifmin {x° + (¢ —b)x +1—a—b} >

max. {~x* + (a+b)x— (1+a+b)} then
(b) a’>+b><4
) a+b>ab

@@ a’>+bh><2

© a*+b%>4
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52.

53.

54.

2

Consider the equation x“ + x —n = 0, where 7 is an integer

between 1 to 100. Total number of different values of ‘n’ so
that the equation has integral roots is

(a 6 (b) 4 © 9 (d) None
Number of positive integers n for which n? +96 is a
perfect square is

(a 4 (b) 8 (¢ 12 (d) infinite
A point (a,qz) lies inside the triangle formed by the

coordinate axesand thelinex +y = 6. If a is aroot of f{x)
=x2+ax+ b =0 then which of the following is always
true?

(@) A0)>0

(b) A2)>0

(©) f(B)<0 for atleast one B (0,2)

d —-4<a<0

#

55.  If the equation x> +nx+n= 0,n €l , has integral roots,

then n*> —4n can assume

(a) no integral value (b) one integral value

(c) two integral values (d) three integral values
56. If all the real solutions of the equation

4% —(a—-3)2" +(a—4) =0 are non positive, then
(@ 4<ac<s (b) 0<a<4
(c) a>4 (d) a<3

57.  The equation x +nx+m= 0,n,m eI, can not have

(a) integral roots

(b) non-integral rational roots
(c) irrational roots

(d) complex roots

Consider a function f(x)=

RESPONSE 57.@Q®©@
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COMPREHENSION TYPE

This section contains groups of questions. Each group is followed by some multiple choice questions
based on a paragraph. Each question has 4 choices (a), (b), (¢) and (d) for its answer, out of which ONLY

ONE is correct.

PASSAGE-1

ax? +bhx+c

px2 +gx+r

If we write y = f(x) and simplify we get a quadratic inxand x €R,

so the discriminant = 0, which leads to the range of y. However
there may be limitations of discontinuity of f (x), whenever

px? + gx + r vanishes. If y tends to + o0 and — oo while crossing a

finite value of x, say x = a then the line x = a is a vertical asymptote

of the curve y = f (x). Similarly the line y = b is a horizontal

asymptote if x tends to + o and — co while crossing y = b.

Now answer the following questions:

1. The curve y = _xrl has

¥+ 2x+2

(a) one horizontal and one vertical asymptote
(b) no horizontal but one vertical asymptote
(c) one horizontal but no vertical asymptote
(d) one horizontal and two vertical asymptote

2. The curve y = has

x“=3x
(a) one horizontal and one vertical asymptote
(b) no horizontal but one vertical asymptote
(c) one horizontal but no vertical asymptote
(d) one horizontal and two vertical asymptote

2
3. If the range of the expression M is {i é} for

x“+2x+d 6 2
all real x for which it is defined then the value of d is
(@ 4 (b) -4 (© 1 (@ -1

#
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PASSAGE-2

The point of intersection of two curves y = f{x) and y = g(x) can be
obtained by solving the equations of the curves simultaneously.
Thus by eliminating y we get an equation f{x) — g(x) = 0, which on
solving gives the abscissa of point of intersection. Suppose the
equation f{x) — g(x) = 0 turns out to be a quadratic equation in x,
we can apply the concepts of nature of roots and sign of quadratic
expressions.

Now consider the following curves given in parametric forms :
S, :x=af +bt+c,y=atand

S, :x:—(at2+bt+cz), y=at,a#0

4. S, and §, intersect if
(a) b*> da(c, +c,) (b) b*> 2a(c, +c,)
(c) b*>a(c,+c,) (d) b*+2a(c,+¢y)>0
5. If the curves S, and S, intersect orthogonally then in
addition to the condition obtained in question (1),
coefficients must satisfy the condition
(@) a*-b*+2a (¢, T¢))=0(b) az-&-l)2+2a(c1 +c)=0
(c) a®>-b*- 2a(c, +¢,)=0 (d) a? -i-b2—2a(c1 +¢,)=0
6. Ifthe curves S, and S, touch then the equation of common
normal at the point of contact is

4ac, - b? b2 - 4ac,
= b [ —_—
@ = 4a ®) = 4a
b
© y=-3 d) y=x
PASSAGE-3

Suppose two quadratic equations
ax?+bx+c,=0and a,x’+ byx + ¢, =0have a common root a,
then

a1a2+b10t+cl =0 (1) and

4,0 +byo+cy =0 Q)

Eliminating o using cross-multiplication method gives us the
condition for a common root. Solving two equations
simultaneously, the common root can be obtained.

Now consider three quadratic equations,

X2 —2px+r=0;r=1,23.

Given that each pair has exactly one root common.
7. The common root between the equations obtained by
r=landr=3is

© —J6or6 @ 1

8. The sum of all the three roots is equal to
11

11
@ Oor6 (b) ﬁm— %

© %or—#ﬁ
9. The number of the triplets (p,, p,, p;) for which such

equations exist is

@@ 2 (b) 3 © °C, (d)

(d) Oori%

infinite

PASSAGE-4

Let ¥ = f(x) be a quadratic polynomial such that

(a2—3 ) (a2—3 \ [a2—3J__(a2+3)2

(s R e

1.
and the parabola y2 =—x is an equal parabola to that of
a

a a

y = f(x) then,

10.  The roots of the equation y = f(x) =0 are

(a) Real and distinct for all @ # 0

(b) Real and may be equal if a >0
(¢) Real and distinct only ifa >0
(d) non-realif a<0
11.  Ifexactly one root of the equation lies in the interval (0, 1),
then the values of a is/are

@ ack G 01 © [0,1] @ (0]
2 2
the roots of the equation

12. Let o, P be

y=f(x)=0VaeR". If A be such that a<ak <P and

a €(0,1), then A lies in
1
(03]
(b) 5

6
—,2
(d) [az j

@@ (O,

6
-—.2
© [az j

&

4. @O®OQ | 5> @O®OO

MARK YOUR

6. @OOW | 7. @OOW | 8. A®OW

RESPONSE

9. @®OW | 10.AO®O@

1. @®OG | 12.@0OW




REASONING TYPE

In the following questions two Statements (1 and 2) are provided. Each question has 4 choices (a), (b), (c) and
(d) forits answer, out of which ONLY ONEis correct. Mark your responses from the following options:

@

© Statement-1is true but Statement-2is false.
(d) Statement-1isfalse but Statement-2 is true.

Both Statement-1 and Statement-2 are true and Statement-2is the correct explanation of Statement-1.
Both Statement-1 and Statement-2 are true and Statement-2is not the correct explanation of Statement-1.

1. Statement-1
Statement-2

2. Statement-1

Statement-2

3. Statement-1

Statement-2
4. Statement-1

Statement-2

: VxeR, x*+x+ 1ispositive

: If A<0,ax?+bx+candahave same

sign Vx eR .

: If x €(2,3) then x> =5x+6>0

cIfa<x<P, ax? +bx+c and a have

opposite signs (a <)

: The equation gsinx+cos2x =2a—7

posseses a solution if a €[2, 6].

: —1<sinx<1V xeR

: The set of all real numbers a such that

a*+2a,2a+ 3 and a® + 3a + 8 are the
sides of a triangle is (5, o )

: In atriangle sum of two sides is greater

than the other and also sides are always
positive.

5. Statement-1

Statement-2

: Roots of the equation
(x> —4x+3)+ A (x*>—6x+ 8)=0 are real
and distinct forall ), e R .

: If P(x) =0 and Q(x) = 0 are two different
quadratic equations, each having real
and distinct roots then P(x) + AQ(x) =0

has real and distinct roots forall A e R .

6. Let g # -2 and (a+2)x>+2 (a+ 1) x+a =0 has integral
roots.

Statement-1

Statment-2

7. Statement-1

Statement-2

: a can take four distinct integral values.

must be integer.
a+
) ax? +bx+c
: The function y= ——— hasno
pxX°+gx+r

asymptote if g> — 4pr <0
: If q2 —4pr < 0, then px2 +gx+r =0

for any real value of x

#
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Each of these questions has 4 choices (a), (b), (c) and (d) for its answer, out of which ONE OR MORE is/are correct.

1. If 4, G and H are the Arithmetic mean, Geometric mean and
Harmonic mean between two unequal positive integers.
Then the equation Ax?—|Gjx — H=0 has
(a) both roots fractions
(b) one negative fraction root
(c) exactly one positive root
(d) no root greater than 2

2. If a, b, c are positive rational numbers such that a > b > ¢
and the quadratic equation
(a+b—2c)x* +(b+c—2a)x+(c+a—2b)=0hasarootin
the interval (-1, 0), then

(@) cta<2b
(b) Both roots of the given equation are rational
(c) Theequationax?+2bx +c=0 has both negative real
roots
(d) The equation cx?+ 2ax + b = 0 has both negative real
roots
3. If a <b<c<d,then for any real non-zero A, the quadratic

equation (x—a)(x—c)+A(x—b) (x—d)=0 has

()
(b)
©
(d)

non - real roots
one real root between a and ¢
one real root between b and d
irrational roots

#
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10.

€ n T, e

e
4—— T *€ _|) has
X—€ x-m x-m-e

Equation

(a) onereal root in (e,m)and other in (T —e,e)
(b) onereal root in (e, n)and other in (7, T+ e)

(¢) Tworeal rootsin (m—e,m+e)

(d) Norealroot
If a <0, then the root of the equation
x*—2a|x—a|-3a*=0 is

@ a(-1-6) ®) a(l-+2)
© a(-1+6) @ a(1++2)

The equation X% —6x+8+ 7»()c2 —4x+3)=0,A €R, has
(a) real and unequal roots for all A

(b) realroots for A<0

(¢) realrootsfor A>0

(d) real and unequal roots for ) =0

If a, b, and ¢ are odd integers, then the roots of

ax?+ bx + ¢ =0, if real, cannot be

(a) integers (b) rational numbers

(c) irrational (d) Equal

The roots of ax? + bx +c¢=0. Where a # 0 and coefficients
are real, are nonreal complex and a + ¢ < b. Then

(@ 4da+c>2b (b) 4a+c<2b

(¢) a+4c>2b (d) a+4c<2b

Which of the following is correct for the quadratic equation
xX*+2(a-1)x+a+5=0

(a) The equation has positive roots, if a € (—5,— l]
(b) The equation has roots of opposite sign, if a €(—o0,—5)

(c) The equation has negative roots, if a €[4, »)

(d) None of these

Consider the quadratic equation x> — 2px + p> — 1 =0
where p is parameter, then

(a) Both the roots of the equation are less than 4 if

p €(=0,3)

(b) Both the roots of the equation are greater than —2 if
p (-, 1)

(c) Exactly one root of the equation lies in the interval
(-2,4)if pe(-1,3)

(d) 1 lies between the roots of the equation if p €(0, 2)

11.

12.

13.

14.

15.

16.

If ais areal root of the equation ax? +bx+c= 0, and B

is a real root of the equation —axl 4 bx+c=0 , then the

. a
equation 5x2 +bx+c=0 has
(a) real roots
(b) none-real roots

(c) aroot lying between o and
(d) arootequalto o or B

2
If ¥ tax+3 , takes all real values for possible real values
X" +x+a
of x, then
@ 44°+39>0 (b) 4a’+39<0
1

© a<t @ az

4 4

The set of real values of k for which the equation

x4 | x|+3—| k—1}]= 0 will have exactly four roots is

(@ (=2,4) (b) (-4,4)

(©) (-4,2) (d 10

If the equation x? +ax+b =0 has distinct real roots and
¥ +a | x|+b =0 has only one real root, then

(@ b=0 (b) a<0

() >0 d a>0

Consider the graph of f (x) = ax® +bx +c shown in the
adjacent diagram. We can conclude that

Y

% ”

(@ a>0 (b) 6>0
(¢) ¢>0 (d) a-b+c<0
If p and ¢ be odd integers, then the equation

X2 +2 px+2g=0
(a) has no integral roots
(b) has no rational roots

(c) may have rational roots
(d) always have real roots

&

4. @OOQ |5 GOOO@

6. @OOQ | 7. G@OOW |3 AE®OW

MARK YOUR

RESPONSE 9. @O | 10.@OW
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16 @O




17.  Ifthe equation x*>—4 | x |+ 3 — (k— 1) = 0 has exactly four

_ 7 _ 2
real roots then k cannot be equal to 26, If y=f(x)=ax"+bx+c, suchthat >0 and
@@ -2 (b) 0 © 2 (d 4 4a+c<2b then
18.  Iftheequation ax? + bhx + ¢ = 0 has distinct real roots and (a) the roots of the equation are real
ax?>+ b | x|+ c =0 also has two distinct real roots then (b) oneroots lie in the interval (-2, 0)
¢ b (c) ifa>0thenb>0
(@ a>0 (b) ; <0 (c) ; <0 (d) none of these
(d) x=0 cannot be a root of the first equation 27 Let 6a < 4b <3c then the equation
19.  Ifx?—2x +sina = 0, then x may lie in the set (2x—a)(3x—b)+(B3x—b)(4x—c)+ (4x—c)2x—a)=0
@ [L1] (b) [0.2] has
© [2.2] d [1,2]
20. Letf(x)=ax’+bx+c,a,b,ce Randa=0. (2) EOIE roo:s .real .
If(x)> 0V x & R then (b) both roots imaginary
(@) 4a-2b+c>0 (b) 2a—b+c>0 . ab
(©) 10a+3b+c>0 d) 2a+b+c>0 (c) one root lies between [5,5]
21.  If dac>b*anda+c > b forreal numbers a, b and ¢, then
which of the following is true? (d) other root lies between (é,f)
(@ a>0 (b) ¢>0 34
(© atbtc>0 (d) 4a+c>2b 28.  Ifexactly one root of the equation

22, If ax®+bx+c=0 and cx’+bx+a=0 (a,b,ceR)

X2 - (k—=1)x+k(k+4)=0 lies between the roots of the
have a common non-real root, then

@) —2|al<b<2|al b) -2|c|<|b|<2|c| equation x> —(k+3)x+k+2=0 then
() a=:c (@ a=c @ ke(-6,-3) ®) (.6
23.  If the equation cx? + bx — 2a = 0 has no real roots and
(© kd-3,-1) d [L6)
b+c
a <—— then
2 29.  If the expression ax’ +8x — (20+4a) <0 Vx € [0,2]

(@ ac<0 (b) a<0 then a

© c;a o u @ c+82b o (@) ae (-5,0) (b) ae (1,:)
(c) ae (0,) (d) ae[0,1]

24.  If the equation ax> +bx+c=0(a<0) has tworoots o 30. The question x2 + @*x + b>=0 has two roots each of which

and B such that o < -3 and B >3, then exceeds a number c, then

(@) a*>4p? b)) +dlc+b>0
(@ 9a+3|b|+c>0 (b) ¢>0 5
a

() 4a+2|b|+c>0 (d a+|b|+c<0 (c) —7>C (d) None of these

25.  If o is one root of the equation 4x? + 2x — 1 = 0, then the

. 31. Ifthe equation ax?+2bx +c=0and x> + 2p*x + 1= 0 have
other root is

one common root and a, b, ¢ are in A.P. ( p2 #1), then the

1 1
(2) ;¢ (b) ¢ roots of the equation x* + 2p’x + 1 = 0 are

© 4o + 30 (d) 4o’ -3 @ -2 -2 ©f2 @2
c a a b

#
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MATRIX-MATCH TYPE

Each question contains statements given in two columns, which have to be matched. The

P ar s t

statements in Column-I are labeled A, B, C and D, while the statements in Column-II are A
labelled p, q, r, s and t. Any given statement in Column -1 can have correct matching with ONE ®@®®®
OR MORE statement(s) in Column-II. The appropriate bubbles corresponding to the B @@@@@
answers to these questions have to be darkened as illustrated in the following example: C @@@ @ @
If the correct matches are A—p, s and t; B—q and r; C—p and q; and D-s and t; then the correct D @ @ @ @ @
darkening of bubbles will look like the given.
1.  Observe the following lists : Observe the following lists :
Column-I Column-IT Column-I Column-IT
(A) —7x*+8x-9>0 p. R-{2} (A) Ifa,b,c are unequal p. of opposite signs
B) 2x2—4x+5>0 q (1,6 positive numbers and
bis A.M of a and c then
2_ +4> _
© x2 4x+4>0 L (—o0,-1)U(6,) the roofs of
D) x*-5x-6<0 s R ax*+2bx+c=0are
t 9 (B) Ifa € R,thentheroots . rational numbers
of the equation
x2—(a+Dx—a*-4=0
are
(©) Ifa,b,c are unequal r.  real and unequal
positive numbers and b
is H.M of a and c then the
roots of
ax*+2bx+c=0are
D) If |aib| <canda=0 s. imaginary
then the roots of
azxz + (bz + az _ CZ)
x+b*=0are
t.  of same sign
1 P gQr s t r s t

®OOOO
®OOOO®
®OOOO®
®OOOO

MARK YOUR
RESPONSE

o aQw >

o w >

®OOO®O®
®OOO®O®
®OOO®O®
®OOOO

NUMERIC/INTEGER ANSWER TYPE

The answer to each of the questions is either numeric (eg. 304, 40, 3010 etc.) or a single-digit

integer, ranging from 0 to 9.

The appropriate bubbles below the respective question numbers in the response grid have to

be darkened.

For example, if the correct answers to a question is 6092, then the correct darkening of bubbles

will looklike the given.

Forsingle digitinteger answer darken the extreme right bubble only.

OIOO|O|
DIOIO|D|
[@)(e)e](©)
[©J(e)e](©)
[@)[o))©)
eJle)e)e]
[e)le)c](e])
0][0)0)©]
Oleeo




For any real x, the maximum value of 4.
2 /
k—z(x—k) X+ x2+k2) is equal to 5.

The number of integral values of a for which the inequality
3 — |x — a| > x? is satisfied by at least one negative x, is
equal to

Ifx+y+z=>5and xy + yz + zx = 3 then the greatest value
of f(3x)is

Let f(x) = x> — ax + b, a is odd positive integer and the
roots of the equation f (x) = 0 are two distinct prime
numbers. If @ + b =35 then find the value of

F(H+Q2)+/B)........ +/(10)] /(10)

Let a and b be the roots of the equation 6. If the roots of equation ax? +bx+c=0 (a+0)
x%—10cx — 11d = 0 and those of x> — 10ax — 11=0 are a and P, and the roots of the equation
are ¢, d then find the value of x2 + bl x+c® =0 are 4 and 8 then the numerical

atb+c+d whena#b#c#d+#0 value of o is

1. ©OO®O|2. OOO®O|3. OOOO 4. OOOO 5 OOOO 6. OOO|O

OO|DO|D OO|DO|D [0)(0)(0)[0) [0)(0)(0)[0) [0)(0)(0)[0) [0)(0)(0)[0)

@)[e][e)[©) [@)[e][e)[©) QOIOI® QOIOI® QOIOI® QOIO®

MARk [©)[6)6)(6] [6](6)(6)(6] In(©][6][6][©) (©][e]e)©] (©][e]e)©] (©](6]{©](©]

YOUR @DOD|® @D [O][e)[0)[©) [O)[e)0)[©) [O)[e)0)[©) [O)[e)0)[©)

R e)[6)e)6) e)[6]e)6) [e)[6][e)6) [e)[6][e)6) [e)[6][e)6) [e)[6][e)6)

ESPONSE ®®|®® ®®|®|® O|®|®|® ®®|®|® O|®|®|® ®|®|®|®

0)(0][0)[©) 0)(0][0)[©) 0)(0][0])(©) 0)(0][0](©) 0)(0][0])(©) 0)(0][0])(©)

BI®OI®|®] BI®I®|®] B®OI®® B®OI®|® B®OI®® B®OI®®

QOBI® QOBIO® QOO QOO QOO QOO




SINGLE CORRECT CHOICE TYPE

1 (a) 11 (a) 21 (©) 31 (a) 41 (©) 51 (b)
2 () 12 (b) 22 (a) 32 ) 42 (©) 52 (©)
3 (©) 13 (a) 23 (b) 33 (c) 43 (©) 53 (a)
4 (©) 14 (a) 24 ) 34 (a) 44 (d) 54 (©)
5 (©) 15 (a) 25 (b) 35 (b) 45 (b) 55 (b)
6 (a) 16 ©) 26 (a) 36 (d) 46 (a) 56 (a)
7 (©) 17 (a) 27 (b) 37 ) 47 (d) 57 (b)
8 (d) 18 (d) 28 (b) 38 (©) 48 (a)

9 (a) 19 (b) 29 (b) 39 (d) 49 (©)

10 (a) 20 (d) 30 (a) 40 (d) 50 (d)

COMPREHENSION TYPE

1 () 3 (a) 5 (a) 7 (a) 9 (a) 11 (d)
2 (d) 4 (b) 6 (c) 8 (b) 10 (a) 12 (c)
REASONING TYPE
1 (a) 3 (a) 5 (c) 7 (d)
2 (d) 4 (a) 6 (@)
IEIE MULTIPLE CORRECT CHOICE TYPE
1 (b,c,d) 6 (a,b,c,d) 11 (a,c) 16 (a, b) 21 |(a,b,c,d)] 26 (a, b, ¢)
2 (abecd) | 7 (a,b,d) 12 (b,c) 17 (a,b,d) 22 | @bd | 27 | @@cd
3 (b,c) 8 (b,d) 13 (a, d) 18 (b,d) 23 |(a,b,c,d)| 28 (a, ¢)
4 (b,c) 9 (a,b,c) 14 (a, d) 19 (b,d) 24 | (a,b,c) | 29 | (b, c, d)
5 (b,c) 10 (a,d) 15 (a, b) 20 | (ab,cd) | 25 (b, d) 30 | (a,b,c)
31 (a, b)

1. A-t;B-s;C-p;D-q 2. A-rt;B-p,r;C-s;D-r,t




SEIl/I vionsy |
SINGLE CORRECT CHOICE TYPE

1. (@ Given a(p+q)’+2bpg+c=0and ie., (a+B)% —4ap =(a'+p)? —4a'p'
a(p+r)2+2bpr+c:0 3b2+4ac _b'2+4a‘c‘
. q and r satisfy the equation a? a?
a(p+x)2+2bpx+c:0 2

b* +4ac .
— does not vary in value.
a

5. (¢) From the given condition,

Hence, the expression
. q and r are the roots of a(p+ x)2 +2bpx+c=0

i.e. ¢ and r are the roots of
o o+l b oa o+l

ax2+2(ap+bp)x+c+ap2:0 = 4= Zapd X 2T _C
a-1 a a a-1 «o a
2
. qr= product of roots — c+ap =p2+£ = 20 -1 = _é and o = cta
a a a—a a c—a
CAUTION : Watch the concept. Never try to evaluate 5
qr by solving. = (c+a)” +4ac
2. (@ Wehave, p()-q()=0=(a+b)-(L+m+n)=0 =—2b(0+a):>(c+a)2+2b(c+a)+b2
- b2 -4 b+c)? =b?
P(2Q)—q2)=1= (4a+2b)— (40 +2m+nm)=1 =b7—dac = (a+b+e)” =b"—dac.
%) 6. (a) Sum ofthe coefficients =0. So, x =1 is a root and the
pB)—q(3)=4=9a+3b)-(90+3m+n)=4..3) other root is — 2a _2 = rational number, if a is
a+
N th ti — t
ow use the operation 3x(3)+1x(1)-3x(2), we ge rational, @ % 2.
16a+4b)—(16¢+4 = — -
(16a+4b) =(16£+4m +n) =9= p(4)-q(4) =9. © - lisarootof ax’ +bx+c=0 = a+b+c=0 ()

COMMON MISTAKE : Don't try to find values of

Now discriminant of equation 4ax* + 3bx +2¢=0 is
a, b, /. m, n.

_0p2 _ 2 :
3. (¢) o, are the roots of D =9b" =32ac =9(a+c)” -32ac [using (1).]
=94 —14ac +9¢>

= 7(a2 —2ac+cz)+ Z(a2 +02)

2

xz—a(x—l)+b=0 =a°—aa+a+b=0 and

Bz—a[3+a+b:0.
=7(a—- ¢)*+2a*+c*)>0

2 2
Lo —ao =B " —ap=—-a-b .
ao =P -af=-a Hence, roots of the equation are real and unequal.

1 1 8. (d The discriminants of the quadratic factors are,
Now o2 a0 B2 —ap Dy =a*+12b; D, =c*—4band Dy =d*-8b
) 1 | ) D +Dy+ Dy =a* +* +d? 20
- a+b - —(a+b) * —(a+Db) * a+b =0 = Atleast one of D,, D,, D, is non-negative. Hence,

the equation has at least two real roots.

P o 2
NOTE : Consider the expression 0.° —ao. and B~ —ap. 9. @ Let f(x)= a4+ 2bx—3c . - £(x) = 0 has non real

Applying o.+B and off can complicate the solution roots, f(x) will have the same sign for all real values of
X.
4. (c¢) Let a,pbetherootsof ax*> —bx—c =0 and let o',p'
. 3¢ :
be the roots of a'x2—h'x—c'=0 such that Given : T< a+b=>4a+4b-3¢c>0 = f(2)>0

loa—PBl=[a'-p], = f(0)>0=c¢<0.



10.

11.

12.

13.

14.

@

@

b)

@

@

2
Given l < x_—2x+4

< 3, replacing x by 3**!, then
3 x242x+4

1 3“.9—6.3’%4<
3 329163 +4

3

9.3%% 163" + 4 1

=3> 3
93 -63"+4 3

1 93 +63"+4
OI'—<2—<
3 93 _63"+4

The equation is

(a+b)x* +(2a-3b+1)x +(a—2b+1)=0.
Above is identity in x if

a+b=0; 2a-3b+1=0and a—-2b+1=0.

3.

Solving first and second, we get g = 1 and p = l
5

But these values do not satisfy third. Hence equation
can not be identity for any value of ¢ and b.

We have sin? ¢ =cos0.sin 0. The discriminant of the

given equation is

2, .2
D=4cotz¢_4=4{w]

sin” ¢

_ 4(1-2sin?¢) _ 4(1—2sinBcos6)

sin’ ¢ sin® ¢
2(sin6—cosB) |
D{M} S0,
sin ¢

Hence, the roots of the equation are always real.
According to ques., 1 lies between the roots, therefore,

f(H)<0= 1-3+a<0

=a<?2o0raec(—x0,2).
As the coefficients of two equations are in reverse
order, if the roots of ax? + bx + ¢ =0 are o, and B then

. 11 .
the roots of second equation are —,E . Given that one
o
negative root is common, two possibilities may arise.

Either oc:l<030c=—l or
a

a=l<0:aB=1:>£=1:c=a (not possible)
a

o =—1 is the common root. Put o =—1 in any of

the equations, we get a—b+c =0.
CAUTION : Finding common root by solving two
equations may result into lengthy calculation.

15. (a)
16. (¢)
17. (@)
18. @
19. M)

2o (k-2)x+k%=0and x> +kx+2k-1=0

should have both roots, common or each should have
equal roots.

1 (k=2 kK

O == T

= k=-k+2

and 2k—1=4k> = k=1

or (i) (k—2)> —4k> =0 and

k> —4(2k-1)=0 = (3k-2)(—k—2)=0 and
K> —8k+4= 0, no common value.

k =1, is the only possible value.

1
Given mx—1+—2=20
X

mx® —x+1

= —x 20 = mx>—x+1>0

as x>0.Itwillholdif m >0 and D<0 = m>0

1
and 1-4m <0 = mZZ

. The minimum value of m is % .

Let t:x+\/x2 b2
1 \/x2+b2 -X

1
= - = =
U xix?+0? b?

2

2
= t—b—:zx & t+b7:2\/x2+b2
t
2(a—x)(x+\jx2+b2)

2
={2a—z+bTJ (t) = 2at —1* + b*

= a’ +b’ —(a2 —2at+t2)

=a’+b*> —(a—1t)* <a® +b*
The given equation is a quadratic but satisfied by three
values of x, x=a,x=b and x = c. Hence, it must be an
identity.
= The equation has infinite roots.
Discriminant D = (2m —1)* — 4(m — 2)m =4m+ 1 must
be perfect square

= 4m+1:k2,sayf0rsomeke |

k-1)(k+1
m= #, clearly £ must be odd.

Letk=2n+1.
2n(2n+2
= n(2n+2)

=n(n+l),nel
2 (n+1)



20. (d) SO]Vil’lg the given equation, 24. (d) We have, g(x) — af(x) +bf V(x) +Cf "(.X),

2 2 2
Dax+a - -1=0 = (x— =1 = x—a=4l
* arrda (x—a) ra where f(x)= ax? +bx+c

x=a+lorg-1.

. 2.2 2
a-1>-3and a+1<4 = g>-2anda <3 S g(x)=a"x” +3abx +b" +3ac ~(1)
= 2<a<3 g(x)>0 Vx e R ifDiscriminant < 0
[a]=-2,-1,0,1,2 =[a]# 4. Now discriminant of (1);
21. (¢) The sum of the coefficients of the equation = () D=942b% — 44> (b2 +3ac) = a2 (5b2 ~12ac)
. x =1 isaroot of the equation. Let a be the first term I 3 5 5 3
and d be the common difference of given 4. P. D =a”(5b" —20ac) +8a”c = 5a” (b" —4ac)+8a’c
‘) =a+(p—1)d=l (1) D is always negative if a°c <0=¢ <0
[+ p2_4ac<0 and a>0as f(x)>0VxeR]
and i, =a+ (g-1)d = 1 -2 25. (M f(x) is non-real for non-real values of x. Let
x=0+iB,then f(o+iP) isnon-real, where o and B
Solving (1)and (2), ¢ =d = arereal (B #0).
pq

Now f(au+iB) = a(o+iB)? +b(o+iB) +c
tpg =a+(pg—1d =1 .
=a(o” —B7)+2aaPi+ba+bif+c
" Ipq is the root of the given equation.
= a(a? —B%) +ba+c+ (2ac +b)iP
22. (@ aand B areroots of ax® +bx+c=|c|. . .
Now, f(o+iP) will benonreal if 2ao+b # 0

= ao® +bo+c = |c| (1) (v B#0)

d ap? +bB+c= -2

and ap”+bp+c |C| @ Now if we choose ¢, =_2i [Assuming g #0 ]
a

and b lies between orand 3.

24 then 2qa+b=0 = f(a+if) is real, which is

Now, Let £(x) = o A brt e contrary to the hypothesis. Hence a =0.
26. () Let x2+19x+92=n%, n e I, Then

_—19£4n? -7

= f(a)=ao’® +ba+c=|d and

S®)=ap® +bB+c=|d. [from(1)and(2)] 2 +19x+92-n2 =0 = x= 5
o f(a)>0, f(B)>0and ;—b lies between o.and B . If x is an integer
a
= _191\/4;12 —77 are even integers

Roots of the equation f(x)=0, i.e. p and q lie
between a.and f3. = \4u2 —7 is an odd integer.

23. Let th t +2, wh i . .
3. ® Let the roots be aand o where o is an odd Let \/4n2 —7 =2k+1,k e L. Squaring both the sides,

positive integer. Then qa? +bo+c¢ =0 (D
4n* =7 = 2k +1)?

and a(a+2)% +b(0+2)+c=0
= 4n® - k+1)2 =7

= 2n-2k-1)2n+2k+1) =7
- 7 is a prime integer, thus one factor should be 1 and
= b=-2a(l+a) other 7 or one factor should be — 1 and other — 7
Case 1:
2 2 2 2 2 2
b7 =da"(+ay = b7 24a”(1+1) If 2n—2k—1=1and 2n+2k+1=7 ,then n=2.
[+ a>1as o is odd positive integer] Case 2 :

= aa’ +ba+ ¢ + (dao. + 4a + 2b) =0

=2 +a)+ b=0 [From (1)]

= b% 216a> = |b|24a If 2n—-2k—1=7 and 2n+2k +1=1,then n=2.



27.

28.

29.

30.

b)

b)

b)

@

n=2= x=-8 or —11
Similarly taking one factor — 1 and other — 7, we get
n = -2, then again x =—8 or _11.

o, B are the roots of

x2+px+q:O oa+f=-pand afp=qg ..(1)
Again, a,p are also roots of x
= a?+p"a" +¢" =0 and B> + p"B" +4" =0
= (@ =B+ p" (" ~p") =0

= o +ﬁn = —pn (2)
o
Now E isarootof (x" +1)+(x+1)" =0

(" ) g
- L“—+1J+(3+1] =0
p” B
= (@' +p")+(@+p)" =0 = —p"+(-p)" =0,
Which holds only if n is an even integer.
We have a+B=p and af =—(p+q).
Also, (a+D)P+D)=(a+P)+af+1=1-¢

oc2+20c+1+ [32+2[3+1

Now, 3 3
oa“+200+qg P +2B+gq

__ (a+1)’ (B +1)?
(@+D)*+(g-1) B+1D*+(g-1)

_ 2@+ D’E+D’+(g-Dia+D)? +B+D’}
@+ 1)?B+D)? +(g-D* +(g-Di(a+D* +B+1)*}

_20-9)+(g=Di@+D)*+B+D*}
(=) +(g-1>+(g-Di(a+D>+@+1> = !

We have, f(-1)<1= a-b+c<l1 1)
SO>-1= a+b+e>-1= —a-b-c<1 .(2)
and f(3)<—4= 9a+3h+c<—4 03)
Now (1)x3+(3) gives, 12a+4c < —1 .4
Again (2)x3+(3) gives, 6a—2c< -1 (5

Apply (4)+(5)x2, we get 24a<-3 = ;< _%
Hence, a is negative.

Also, (1) +(2) gives -2b<2=b> -1

If k(> 0) be the common difference then the equation
is

3x% - (6a+10k)x+a(a+2k)+2(a+k)a+3k)=0
[“b=a+k,c=a+2k,d=a+3k]

31.

32.

33.

34.

@

@

(©

@

Its discriminant

D = (6a+10k)* —4.3.{a”> + 2ak + 2a> + 8ak + 6k*}

=28k% > 0.
Hence, the roots are real and distinct.

.. Roots are real and unequal for all .
ALTERNATIVE SOLUTION :

Let f(x)=(x—a)(x—c)+2(x—b)(x—d)
then f(a)=2(a—b)(a-d)>0,
—(b-a)(b-c)<0
~2(c-b)(c-d)<0
f(d)=(d—a)(d—c)>0

So, f(x)=0 hasarootin (a,b) and otherin (c,d)

Since, the roots are imaginary, D = b? —4ac <0

—b+iN4dac—b>

2a

. Roots are o =

—b—iNdac—b*

and 3 = 5
a

Clearly B=a = |o|=|B|=|B]

b>  dac-b* c
_2+—2: —>1
4a 4a a

]

=lal>1 = |oa|=[B>1.

Also, |a |=

[ c>a>0

Let f(x)=x>+ax+b. Clearly f(0)=b=>b is an

integer.

Also f(I)=1+a+b=ais aninteger [ - b is integer|
a+b is also an integer

Let D; and D, be the discriminants of the equations

such that Dy = p*> —4¢ and D, = —4s

Then

D+ D, =p2 +7? —4(q+s) =p2 +r? —2pr= (p—r)2
[ 2(g+s)=pr]

. Dy +D, 20 = at least one of the equations has

real roots.
Since — 5 and 1 are the roots. Product of roots

=-5xl=p=b=-5 and



35. ()
36. (@
37. @

Sumofroots=—5+1=—[a2—5a+b+4]

= [a®>-5a-1]=4 = 4<a*-5a-1<5

[ [x]=n => n<x<n+l]

= a*-5a-5>0and a’>-5a-6<0
5-+/45 5445
= a< \/_oraz \/_and—1<a<6
2 2
:>—1<aS5_3\/§or5+3\BSa<6
2 2
[ 5-3J5] [54305 )
= ae(—l, \/_ ] \/_,6J
2 2
Let :sinxcos3x
sin3xcos x

= (3 sinx — 4sin’ x)cos x = sin x(4 cos® x—3cos X)
= y(_’>—4sin2 X)= 4cos? x-3

[+sinx#0,cosx#0]

= 4(y—D)sin? x+(1-3y) =0 = sin?x =21
4y-1)
c0<sin?x<l= 0< 3y-1 <1
4(y-1)
3y-1 and 3y-1 ~1<0
4(y-1) 4y-1

= QBy-I)(y-1)>0and (y-3)(y-1)>0

1
= y<§0ry<1 and y<lor y>3

= y<§0r y>3

Let f(x):4x2—16x+k
then £(1)>0, £(2)<0

and £(3)>0

=A>12, A<l6and A >12

SL12<A <16

.. Integral values of A=13, 14,15
Since the equation does not have two distinct roots,
therefore, has either equal roots are non-real complex

roots. Thatis, D<(
= p2_244<0. Let 3a+b =N
Then h? —8(A—b)<0 = b2 +8h—81 <0 .(1)

** b eR, therefore discriminant of (1) must be non-
negative.

T 64+320 20 = A>-2
.. Least Value of A and hence of 3a+b is 2.
ALTERNATIVELY :Since, D<0= f(x)>0 or f(x)<0
forallreal x. But f(0)=6>0 = f(x) > 0forallreal x.
In particular,
f3®)20=94+3p+6>0 =3a+h>-2.

+_

absolute term 2¢% 0+ a’m B 2(0)2 m

38.
© coefficient of x> a’r a

= 20282 —at —p* = (a2 —B2)2 <0
. Coefficient of x*> and absolute term have opposite
signs. So, roots have opposite signs.

39. @ x?+2x+2=(x+1)>+1>0 V xeR

mx* +3x+4
— <5

X% +2x+2
= (m-5x>-Tx-—6<0 V xeR
= m-5<0and D<0=m<5
and 49+24(m—-5)<0 = m<§

40. (d The given quadratic equation is satisfied by
x=-a,x=-b and x=-c. Hence the quadratic
equation has three roots, which is only possible if it is
an identity, hence it has infinite roots.

41. (¢) The given expression is

ax? + by2 +ez + 2ayz + 2byz + 2bzx + 2cxy

< )l ()

= 22[aX? +bY? +2¢XY +2bX +2aY +¢],

whereszand 2 Y
z z

The expression within the brackets can be resolved
into linear factors if

abc +2abc—a.a® —bb* —cc* =0
= a +b° + ¢ =3abe
42. (©) v x®—4ex+b*>0 VxeR=>D<0

[-+ cofficientof x> >0 ]

S 16¢% —4b? <0 = 4c? —b% <0 (1)
Now, Let
x+a ) )
y=m 5 = +by-Dx+c’y-a=0
x“+bx+c

w xeR=>D20= (by—1)> —4y(c*y-a)=0

= (b% —4c*)y* +(da—2b)y+120



The coefficient of y? is b2 —4¢? >0 [from (1)] 46. (a) Theminimumvalueof f(x)=(1+5%)x2+2bx+1

The discriminant of the quadratic in LHS of (2) is
_4(1+bH)-4p?

(4a—2b)* —4(b* —4c*).1=16(a* + > —ab) < 0 m (b) ——— = —— [Minimum value of

4(1+5b7) 1+b
[v a®>+c?<ab]
Hence the inequality (2) holds for all y eR. ax2 +bx+c is 4ac—b* ifa>0]

4a
x+a
—0<y<Hoo =R HTSS® 2 2
x“+bx+c Now 1+5p°>1 forallb = 1<1+5H° <0
43. (c¢) The equation will have real roots, if p2 >4q
=12 > >0

Ifg=1,then p?> >4¢ forp=2,3 and 4 1+b

If g =2, then p2 >4q forp=3and 4 = 0 < m(b)<1= range of m(b)is (0, 1]

Ifg=3,then p* »4q for p=4 47. @ f(x)=x+2bx+c* = minimum
Ifg=4,then p*>4g for p=4 202 _ap?
q=4,then p~ >4q for p f(x):42c44b e _p?
Hence, total 7 possibilities are there for p2 >4q .
7 such equations with real roots are possible g(x)=- x* —2cx+b* = maximum
44. @ Letfix)=(x—a)(x—-b)-1 ) 5
—-4b° —4c 2 2
= f(a)=-1 and f(b)=—1. g(x)=W=b +c
Also, The coefficient x?=1>0. minimum £(x) > maximum g (x)
Hence a and b both lie between the roots of the equation
1()=0. a =22 B2 >b*+ 2 = F > 20 = || b2
The equation (x—a)(x—b)—1=0has one root
in (oo ,a)and otherin (b,o0) ['b > d] 48. (a 4
a+b
Note that ./ (Tj <0
- f(x) =0 has distinct real roots.
(0,3)
45. () - c<0and coefficientof x>*=1>0. | -
.. Roots of the equation are of opposite sign. 300 LY 2:0)\’74

~oa<Oand B>0 [va<B]
Now the roots of the equation are given by

If | x2 +4x +3|= mx—2m has exactly three solution,

—babE - 4c | | Y
2 then the curves y=|x*+4x+3| and y=m(x—2)
_h-b% —4c intersect at exactly three points = y =m(x—2) is

Obviously, a =

2 tangent to y = —x% —4x—3
1.2
and Bzw [.b>0, c<0] = m(x—2)=—-x*-4x-3 has equal roots
2
From above it is clear that = (m+4)" -4G-2m)=0
loa|> B = a<0<B<|a| — m=-8+2J15

ALTERNATIVELY, 0.+B=-b<0
= the negative root has higher magnitude.

m:—8+2\/g (m¢—8—2\/G)



49.

50.

51.

52.

53.

1.

©

@

)

©

@

©

Let f(x)=(x—a) (x—P) (1)
Now f(n)f(n+1)

=  m+nand m —n must be both even
96 =2x480r4 x24or6x160r8 x 12
Number of solution = 4.

:(n_a) (I’Z—B) (l’l+]—(l) (I’l+]—B) 54. (c) We have o >0 and y
=(n-a) (n+1=P) (2=P) (n+1-0) a+0’-6<0=>-3<a<2
={n(n+1)—n(o+p)—a+ap}  0<o<?.
{n(n+1)—n(a+P)-p+ap} So the equation
X
={n(n+1)+na+b-o} x% +ax+b =0 hasarootin (0, 2)
(n(n+1)+ na+b—Ppl=(m—-o)(m—p) 55. (b The roots of the equation
[Wherem=n(n+1)+an+b] I /n2—4n 5 5
i =——  may be integers if n*—4n=1
Given % < 4ac, ¢ <4ab and a® <4ac X 2 Y & " "
Equality cannot hold simultaneously where [ is an integer.
[-a, b, ¢ are different] = n2_an-1*>=0 (1)
" a+b? +c* <4(ab+be+ca) = P< 4 = pn=2++4+1?
Now n is an integer.
2,52, 2 1
Also, a” +b" +c¢” —ab—bc—ca=— .
2 — +/4+[? should be an integer.
[(b-c)* +(c—a)* +(a-b)*]>0=P>1 = 4+1% =k?* where k is an integer.
2 2_ 72 _
min{{xz+(a—b)x+1—a—b}——M = kT-Im=4
4 which is possible only when k=+2,7=0.
2 . .
max {—x* +(a+b)x—(+a+b)} = SCAL) M, G A _‘t‘(l+a+b) putting / =0in(1),
. From the given condition, n?—4n=0 = n=0,4
) 5 For both these values,
_la=h) _t (=a-b) > (a+b) —:(1+a+b) x? +nx+n=0 has integral roots.
2,2 " n=04= n’—4n=0.
=a +b" <4
~3+4(a-3)* ~4a—4
P rx-n=0, 56. @@ 2°=2 V(a=37 ~4(a ) a4
Discrminent = 1 + 4n = odd number = D (say) o 2 o
Now given equation would have a integral solution if Itis given that roots are non-positive
D is a perfect square. e, x<0=2<1
2
Let D= (21 +1) =0<2"<1=>4<ax<5.
o o=+l = A(h+1)= even number 57. () The given equation can be leltten as
X (x+n)+m=0 If xis anon-integral rational number,
= ncanbe2,6,12,20,30,42, 56,72,90. then both x and x + n will have the same denominator
Let m be a positive integer for which 7% +96 = m> (# 1) and x (x +n) will not be an integer.
5 The sum of a non-integer and an integer can never be
= m°-n"=96 = (m+n)(m—n)=96 Zero.
= (m+n){(m+n)—2n} =96 The given equation can not have non-integral
rational roots.
COMPREHENSION TYPE
x> +2x+2#0 for all x, so the curve has no Clearly y —0+0 if ¥ =+ and y - 0-0
vertical asymptote. ifx—>—©
. il 1 Thus y = 0 is a horizontal asymptote.
Again y = = 1 1
X +2x+2 (x+D)+— 2. d y= . Points of discontinuity are x =0, x =3

- x(x=3)



@)

b)

@

(©)

Now lim y=+o and lim y=-—o
x—0" x—0"

lim y=—oand lim y=+o
x—3" x—3"
Thus x = 0 and x = 3 are vertical asymptotes.

2
X +xtd :% has equal roots = d =4

W2+ 2x+d
2
x“+x+d 5

X2 +2x+d 6
has equal roots]

[We will find the same value of d, if

If curves intersect, then the y coordinate and therefore
the parameters are equal at the point of intersection.
Hence the curves intersect where

at* +bt+c¢,=-a* —bt—c,

= 2ar* +2bt+c,+¢,=0 (1)
The equation has distinct roots if

4b*—4 2a(c,+¢,)>0=b*>2a(c, +c¢,)

For th S, we have 2 =4
or € curve I,We ave dx_zaf-}—b

For th S, we have &= ——2
or € curve 2 ‘W€ nave dx_ 2al‘+b

The curves intersect orthogonally if, at the point of
intersection,
a a
X — =
2at+b 2at+b

= 44%1> + 4abt +b* —a® =0
= 2at+b—-a)2at+b+a)=0

:M_a—b _a+b
2a or 2a
If the curve intersect then j — a-b and t=—a+b
2a 2a

must satisfy equation (1)

a_
So, for # =———, from (1) we get
2a

2
2a(a—b) N 2b(a—b) N
4a? 2a

C1+C2 =0

= a® —b* +2a(c; +¢y) =0

a+b

Similarly for # = -

we get a? — b2+ 2a(c, +¢,) =0
.. The curves intersect orthogonally if 5> > 2a(c, +c,)
and a*— b+ 2a(c, + ¢,) =0

Qf AY 't'flvﬁ—i
7y forS;, S, existi Yy
But the equation (1) has equal roots if 5*> = 2a(c, +c,),

2b b

which are given by #; =1 = 320" "2
2a a

10.

@

@

b
So, the curves touch when = o and the tangent at
a

point of contact is parallel to y-axis.

b b
At point of contact t=——,s0, y=at=-—
2a 2

b
So, the line y = _E is the common normal.

[The common tangent can be found by putting

t= B in the expression for x]
a

The equations are

X¥=2px+1=0 (1)
X2 —4p,x+2=0 -(2)
X2 —6p,x+3=0 -(3)

Let oo and B be roots of equation (1),  and y be roots of
equation (2) and y and o be roots of equation (3), then
a+B=2p andaf =1

p+y=4p,and fy=2

y+a =6p;andyo =3

From above
ap’y=2=p" =

bl

(SR N)

3
a2B7:3 = o’ =EandaBy2 =6:y2 =0

Clearly o, B and y all three must have same signs, so

a=\/§,ﬁ=\/§andy=\/€
or a:—\/g,B:—\/%andy:—\/g

f[az -3 +x}=f[a2 -3 _xJ
a a

. . a —
= f(x) is symmetrical about x =

So, the vertex of the parabola is 4 ,—

2
Clearly, discriminant of quadratic = (az + 3) >0

Equation of the parabola is

A



11. (d) We have f(0)=—l2a

12. (0 f(ax)<0:»a(x—2)(a2x+6)<o
f(1)=(1-24a)(a+6) y
. :>——2<?»<2('.'a>0)
_f(O)f(1)<O:>ae(—oo,—6)U[O,E) a
REASONING TYPE
4. (@) Inatriangle sum of two sides greater than the other

L. @ f(x)=x’+x+1A=1-4=-3<0
= flx) is positive for all x € R (since a > 0)

If A<O then ax’ +bx+c, a will have same sign for 5.

all x eR
Both statement-1 and statement-2 are true and
statement-2 is correct explanation of statement-1.

2. d xe(2,3) x>2andx<3
x-2)(x-3)<0
x> —5x+6<0

If o < x <P and (o <) then ax? + bx + ¢ and awill
have opposite sign. Statement-1is false statement-2 is
true.

3. @  gsinx+1-2sin>x=2a-7
2sin® x—asinx+2a—8=0
atVa® -16a+64 _a*(a-8) a-4
4 4 2

2—-1<sinx<1=>-2<a-4<2

2<a<6

So both statement-1 and statement-2 are true and
statement-2 is correct reason of statement-1.

sinx =

E

©

@

(d)

=a’+2a+2a+3>a’+3a+8=a>5.(forpositive

a, a* + 3a + 8 is the greatest side)

Letf(x)=(x*—4x+3)+ A (x*— 6x+8)
=x-1Dx-3)+A(x—2)(x—-4)

If A =0 then f(x) =0 has roots 1 and 3

Nowf(1)=3%,/(2)=-1, f3)=-L.f(4)=3

If L > 0 then f'(x) = 0 has a root in (1, 2) and other

in(3,4).

If A <0 then f(x) = 0 has a root in (2, 3) and other in

(—oo, 1) or (4, )

Clearly, second statement may not be always true, for

example if f(x) =(x—1) (x —2) + A (x —3) (x —4) then

nature of roots will depend on values of A.

The equation can be rewritten as

x+1D[x(a+2)+a]=0

For both roots integer must be integer

a+2
= a=0,-1,-3,-4
If q2 —4pr <0,then px2 —gx+r #0 foranyximplies

that the curve has no vertical asymptote but it can
have other asymptotes.

@E MULTIPLE CORRECT CHOICE TYPE

1. (ed) Iff(x)=A4x>—|G|x— H, then f(0) = -H < 0 and
f(=1)=A+|G|-H>0.So, f(x)=0has one root in
(=1, 0) hence the equation has a negative fraction
root. Also,
f(2)=44-2|G|-H=2(A-|G)+(A-H)+A>0.
So, f(x)= 0 has one root in (0, 2), hence the equation
has a positive root, which cannot exceed 2.
2. (abed) a>b>c (D
and given equation is
(a+b-20)x> +(b+c—2a)x+(c+a—2b)=0
(2
- Equation (2) has a root in the interval (-1, 0)
s fEDf(0)<0
= (2a-b-c)(c+a-2b)<0 ..(3)

From(1), a>b = a-b>0 and

a>c =a-c>0 . 2a—b—c>0 -4

From(3)and (4),c+a—2b<0or c+a < 2b.Option
(a) is correct. Again, the sum of coefficients of the
equation = 0, that is one root is 1and the other root

s cta- 2b
a+b-2c
are rational. Hence, both the roots of the equation

are rational .
= (b) is correct. Further, the discriminate of

, which is a rational number as a, b, ¢

equation ax® +2bx+c=0 is D =4b* —4ac.

As deduced earlier, ¢+ a < 2b
= 4b* > (c+ a)2

2

= 4b* > +a? + 2ac



3.

4.

5.

(b0

(b,0)

(b,o)

2

= 4b% —4ac > ¢* +a® - 2ac

:(c—a)2 = 4b> —4ac>0= D > 0.Also, each

of a,b,c are positive.

". The equation ax?+2bx+c=0 has real and 6 (@bcd)

negative roots. So (c) is also correct. Similarly (d) is
also correct.

Let f(x)=(x—a)(x—c)+A(x—-b)(x—d). Now
f(@)=NMa-b)a—d) and f(c)=Mc—-b)c—d)
~ f@f () =2 (a-b)c—d)c—b)c—d)<0
[Since a<b<c<d]
Hence, f(x)=0 has one real root between a and c.
Again f(b)f(d)=(b—-a)b-c)(d—a)d-c)<0.

Hence f(x)=0 has one real root between b and d.

7. (abd)

The given equation is,
n°(x-n)(x-nt-e)+e" (x—e)(x—n—e)
(1 + ) (x—e)x—7) =0
Let
f(x)=rn(x-n)x-n—e)+e" (x—e)(x—n—e)
+(n" +ef)(x—e)(x—m)
Then f(e)=n(e-n)(-n)>0 [ e<n]

and £ ()= " (n—e)(~¢) <0

.. Equation f(x)=0 has areal rootin (e, ).

. 8. (bad)
Again f(n+e) = (n”" +e)(n)(e) > 0.

. Equation f{x) =0 hasareal rootin (7w, e+ = ).
- f(x)=0 has a real roots in (e, )
and other in (7,7 +¢)
Also, t—e<e

-, Equation f(x)=0 has two real roots in
(m—e,m+e).
If x> a,then |x—a|= x—a, and the equation 9. (abe)
becomes x> —2ax—a’ =0 = x= a(lix/z)

- al+2)<a,

- a<0;
hence x=a(l+ \/5) cannot be the solution.
x= a(l—\/E) >a is the solution, which is
positive.

Again if x < a,then |x—al=—(x—a)

and the equation becomes
x> +2ax-5a°> =0 = x= (—lix/g)a

Againas a<0; . a(—l—\/g)>0>a,

hence x=a(-1 —\/8) cannot be the solution.

 x=a(-1 +\/8) < @ 1s the solution, which is

negative.
The given equation is

A+20)x2 = (6+40)x+8+3L =0
Its discriminant

D=(6+40)% —4(1+0)B+30) =4(A% + 1 +1)

N 3
=4 [k+—] +=(>0, VA eR
2 4

.. Roots are real and unequal for all A .
We first assume that the discriminant is a perfect

square. That is b —4ac =d? , dis an odd integer
as a, b, ¢ are odd. Let a=2k+1, b=2m+1,
c=2n+1, d=2p+1.Then

Cm+1)? —4Qk+1)(2n+1)=2p+1)°

= C2m+1)? - Q2p+1)?* =42k +1)(2n+1)

= 2m=-2p)2m+2p+2) =4Rk+1)(2n+1)
= (m—-p)m+p+1)=2k+1)(2n+1)

Now for any integral value of m and p, the LHS of
above is always even but RHS is always odd, which
is a contradiction. Hence, the discriminant cannot
be perfect square. So the roots cannot be rational
and hence cannot be integer also. Clearly

discriminant cannot be zero.
The roots are non-real complex,

= discriminant, b —dac<0
Hence f'(x) = ax® + bx + ¢ must have the same sign
forallreal x. Now f(—1)=a—b+ ¢ <0(given condition)

Thus f(x)<O0forall x € R . Inparticular f(-2)<O0.
Thatis, 4a—2b+c<0=>4a+c<2b

1
Also, f(—gj <0=>a-2b+4c<0
The discriminant
D=4(a-1)* —4(a+5)=4(a+1)(a—4)
The roots of the equation are real, if
D>20=(@+)(a-4)20=>a<-1orazx4
= a €(—0,-1]u[4,0).

The roots are positive if D>0, a+5>0 and

a—1<0 [+ coefficient of X is 1> 0]
= (a+1)(a-4)=20, a+5>0and

a-1<0 =>a<-lor a>4 and a>-5and
a<l =ae(-5,-1]

The roots are of opposite sign, if
a+5<0=>a<-5



10. (a,d)

11. (a,c)

The roots are negative, if D >0, a+5>0 and
a-1>0

=a<-lora>4, a>-5 and
a>1=>az24=ac[4, o)

Discriminant D =4 p2 —4( p2 -)=4>0

*» Roots of the equation are real and distinct
Now both the roots are less than 4 if

D>0, f(4)>0and 4>—_sz

=16-8p+ p> —1>0and

4>p= (p-3)(p-5>0and p<4

= p<3or p>5and p<4 = pe(-x, 3)
Again both the roots are greater than

-2if D20,f(-2)>0and _2<_—27p

= (4+4p+p2 +1)>0 and

3<p= (p+3)(p+)>0andp>-3

= p<3or p>-land p>-3 = pe(-], o
Further exactly one root lies in the interval (—2,4)
if D>0and /(-4 <0

= (p+3)(p+DH(p-3)(p-5<0

= pe(=3,-1D)uU@3 )

Finally, 1 lies between the roots if D>0and f(1) <0
= 1-2p+p>-1<0=p(P-2)<0

= 0<p<2=>pe(02)

Alternatively :

xz—2px+p2—1=0:>(x—p)2 =1

SLx=ptl

Both the roots are less than 4 if p+1<4 and
p—-1<4= p<3

Both the roots are greater than -2 if p+1>-2
and p—-1>-2=p>-1

Exactly oneroot liesin (-2,4) if -2< p+1<4 or
-2 < p—1<4 but not both

= pe(-3,-1u(3,5)

One root is less than 1 and other greater than 1 if

prl<l<p-lor p-l<l<p+l=0<p<2

NOTE : The alternate method is easier than the
general method, so if the roots of quadratic in terms
of parameter come out to be free of radical the
alternative method is better.

We have aa’® +ba +c =0 (1)

and —ap? +bB+c=0 ~(2)

12. (b))

13. (a,d)

14. (a,d)

Now, Let f(x) = %xz +bx+c
Then

a o a 2 2 a 2
a)=—a +ba+c=—0a"—ao” =——a
Sf(a) > c=- a >

[from (1)]

and f(B) =%Bz +bB+c= %[32 +ap? = %aBz
[from (2)]
ap? = —%azazﬁz <0

- __a23
L @) fB)==Zat

f(x)=0has a real root between o and 3.
Lot & +ax+3

x> +x+a
:xz(l—y)—x(y—a)+3—ay=0

xeR:>(y—a)2—4(l—y)(3—ay)ZO
= (1-4a)y* +Qa+12)y+a>-12>0  ..(1)
(I)istrueforall y eR,if1-44 >0 and D<O.

1

= a< and 4a+6)* —4(a® -12)(1-4a)<0
1 3 1

= a<zand 4a —36a+48£0:>a<z

and 4a° <36a-48 = 4d° < 36&] —48

1
= 44> +39<0 [’:a<ﬂ

x* -4 | x|+3 =] k—1] has exactly four distinct

roots if |[k—1<3=-2<k<4

y
(0,3)

N2 2/
3N | N3
y

‘\
\\
_a\\_’/O 2 X

Clearly one root of x> +ax+b =0 will be zeroand
other root will be negative. So, b=0and a>0



15. (a,b)

16. (a,b)

17. @abd)

18. (bd)

19. (bd)

20. (ab,c,d)

D

The vertex [—i , ——) lies in the third =
2a  4a

quadrant and /(0) <0

b oL _pande<0.Alsoa>0
2a a
soa>0, b>0 andc<0

Clearly x can not be an odd integer, otherwise
X2 +2 px+2qg+#0
Ifx is an even integer then x? + 2px is a multiple 22
of 4 but 24 is not so x* +2px+2g+#0

. Equation has no integral roots. Again
x2 +2px+2q=0:>(x+p)2 = p2 -2g=>x
cannot be fractional either.
ALTERNATIVELY :
Discriminant D = 4p?— 8¢. If D is a perfect square
then 4p2 -8¢ = (2k)? for some e J

. p*—k*=2q, which is not possible as LHS is a
multiple of 8 or an odd integer.

23

xX>—4|x|+3=k-1
Clearly for four distinct roots
-1<k-1<3 = 0<k<4

(0,3)

N\

_3\.-/_1
(-2,-1)

/
~"3
2, -1

24
The equation ax? + bx + ¢ = 0 must have roots of
opposite sign

= a and c are of opposite sign. If x = 0 is one of

the roots of ax? + bx + ¢ = 0 then later equation will

have three roots.

Given, x? —2x+sina = sin’a=2x—x

We know that —1 <sina <1 25

0<sin®a <1 or 0<2x—x*<1
If2x—x*>0then 0< x <2

If 2x — x> <1 then (x—l)z > (), which is true

S 0<x<2

We have a > 0 and b? — 4ac < 0. Obviously,
f(2)>0=4a-2b+c>0

Now consider,

2(¥) =@+ () ()

=ax*+Qa+b)x +Qa+b+c)

Discriminant of g(x)
=Q2a+b)-4aRa+b+c)=b>—4ac-4a*<0
S gx)>0VxeR= g(-2)>0,g(2)>0

and g(0)>0

26

. (abed)

. (abd)

- (abed)

. (ahye)

. (b,d)

. (a,b,¢)

Let f(x)=ax®+bx+c

Its discriminant D = b —4ac <0
And f(-1)=a—-b+c>0
So, f(x)>0forall x eR

So,a>0
f(0)>0= ¢c>0

f(H)>0= a+b+c>0
S2)>0= 44-2b+c>0
If D, = b* —4ac < 0,D, = b —4ac <0,

as the root is non-real
= Both roots will be common.

a b ¢
= —=—=—

c b a
Now, b*—4ac<0

= b2 —4a*(or4c?)<0 = |bl<2|a|(or2]c).

=] = a=c

Let f(x)= ex? +bx—2a

b+c

>a = b+c-2a>0 = f(1)>0

Now f(x) = 0 has no real root.
Therefore, f(x)> 0 for all x or f(x) <0
But f(1) > 0. Therefore f (x) >0 for all x

= f(0)>0 = a<0
Clearly, ¢>0.
ac<0. Alsof(-1)>0= c—b>2a

c+2b
8

=

Similarly, f(1/2)>0 =

>da.

Let f(x)= ax? +bx+c
— 3 and 3 are lying between the roots of f(x)=0
= f(-3)>0and f(3)>0
= 9a+3|b|+c>0
Also, 0, -2, 2 are lying between the roots.
therefore ¢ >0 and 4a+2|b|+c>0
Let B be the other root
1

1
a+f=-—— = B=-=-a
b 2 b 2

=

and 402 +20—1=0

= 40’ =20+1 = 403 =202 +a
1
= 4(13—3(1:—5—0(:[3

F0)=c>0, f(~2)=4a—2b+c<0.
= f0).f(-2)<0

= Oneroot lie in the interval (— 2, 0).
= Roots are real.

Product of roots = < > 0if a > 0.
a



27. (a,¢c,d)

28. (a,¢)

29. (b,c,d)

= Both the roots are negative
= Sumofroot<0

= —é<0 = 2>() = ifa>0then >0
a a

Let f(x)=2x—a)3x—b)+(3x—b)(4x—c)
+(4x—c)2x—a)=0
3a

a b ¢
— | = ——bj (2a C)> 0 —< < —
f[zj (2 since 5<3<37

bj (4b j[zb j
= —_—— 0
4 (3 3 N3 797
: a bj
—|fl=]<0
since f(zjf(3
= one real root lies between [% gj

= both roots are real

Also, f(i]>0 - f[ j [%)

= other root lies between ( )

Let f(x)=x>—(k—-1)x+k(k+4)
F(1)<0 or f(k+2)<0

= 1=(k=1)+k(k+4)<0 or
(k+2)> = (k=1)(k+2) +k(k+4)<0
k> +7x+6<0

k e(—6,-1)

Let f(x)=ax> +8x—(20+4a)
f(2)=4a+16—(20+4a)=—-4<0
f(0)<0 = (20+4a)>0 = a>-5
If f(x)<0Vx€0,2] = ¢>0andD >0
D>0 = 64+4a(20+4a)>0

kK> +3k+2<0 or
= ke(-2,-1) or

(1)
-2

30. (a,b,¢)

31. (a,b)

= 8a’+5a+4>0
or ae(—ow,—4)u(-1,0)
From (1), (2) and (3) we get a € (0,)

-0

Alsoifa=0, f(x)=8x-20<0 = x<§

a €[0,)

Discriminant > 0 = a*> 4p?

CWB

2
< —%and £(c)>0,

where f(x) =x*+a*x +b* = *+a*c+b*>0
Let o be the common root

= aa’+2ba+c=0 and ao® +2ap*a+a=0

c—a

2(ap2 -b)
and since a, b, ¢ are A.P. Let d be the common
difference

= 2ap’-ba=(c—a) = o=

([ a ) ([ a )
= k : J+2p2L . JH:O
ap” —b ap”—b
=  d>+2p*(ap® —b)d +(ap*> —b)* =0
) b +d?
b2 —d? a
Let the other root be

=

B=apf=1= [3:—2
C

[EE

MATRIX-MATCH TYPE

A-t;B-s;C-p;D-q
(A) 7xX*—8x+9 <0=>b—4ac=64—-4xTx9<0= x €
B) 2x>—4x+5>0=>b>-4ac=16-4x10<0 = x e R
O xX*—4x+4=(x-2>0=xecR-{2}
D) x+1)(x-6)<0=>xe(-1,6)

2. A-rt;B-p,r;C-s;D-rn,t

(A)

-+ bis AM of a and c. :>b>\/%:>b2—ac>0

= The equation has real and distinct roots. Also, a,b,

c are positive so the roots are negative.

B) f(0)=-a*-4<0 :>f(x):x2—(a+1)x—a2—4:O

©

has roots of opposite sign.

w bisHM ofaand ¢ — p < Jae =b* —ac <0

= The equation has imaginary roots.

D)

={(a+b)’

Discriminant of the equation is

D:(b2 +a’ —02)2

—4q%p?

—* {(a-b)Y? -c*1>0 (latbl<e)

. roots of equation are real and distinct. Also the

product of roots > 0 = roots have same sign.



EE NUMERIC/INTEGER ANSWER TYPE

1.

Ans:2

k2
Let y:x+\/x2+k2 =
\/)c2+k2 —-Xx
k2
= 7 = Nt +k?-x

k2
2x=y—— (1
B M

Let z=2(k-x) (x+\jx2 +k2)

[2k K2
(e

I =y +2ky = 2k% — (k- y)* < 2k*

Ans : 6
The inequalityis x> +|x— a|-3<0 (D)

Let x > a,then (1)is x> + x—(a+3) < 0. Itwillhave a

solutionifD>Ozl+4(a+3)>0:>a>—% and the

1-+/4a+13 —l++/4a+1

<x< 3 . Clearly it
2 2

contains negative values of x.

solution is

Let x<a, then (1) is x* —x+a—-3<0.1It will have a

solution, if D>0:>174(a713)>03a<% and the

1-+/13-4a cx< 1++/13-4a
2

2

solution is

It will have a negative value of x, if 1=V13-4a _
2

=1-+13-4a <0 =V13-4a>1=13-4a>1=a<3

Combining these three value of a, we get _% <a<3.

So, the integral values of a are -3,-2,-1,0, 1, 2.

Ans : 1210

Roots of x> —10cx— 11d=0area and b = a + b= 10c and
ab=-11d

Similarly ¢ and d are the roots of
x2—10ax—116=0=>c+d=10aand cd=-11b

=a+b+c+d=10(a+c)and abed=121bd
=b+d=9(a+c)andac=121

Also we have a®> — 10ac —11d=0 & ¢~ 10ac—11b=0
=a’+ 2 -20ac—-11(b+d)=0
=(a+c)-22x121-99 (a+c)=0 =>a+c=121 or-22
Fora+c=-22wegeta=c

.. rejecting this value we have a + ¢ =121
sLatbtctd=10(a+c)=1210

Ans: 13

yt+z=5-xand (y+z)x+yz=3
=yz=3-x(5-x)=3-5x+x?

Now, (y—2)?20 = (5-x)> —4(3=5x+x2) >0
=3x% —10x—13<0

= (x+1) (3x-13)<0 :>-1st?

Ans : 880

a = sum of the roots = odd

= Both roots cannot be odd

.. oneroot mustbe2. So4—-2a+b=0

and a + b =35 (given)

On solving we get, a=13,b=22

So, f(x)=x*>—13x+22
F(DH+f2)+...... +f(10)
=(124+224.....+10) - 13 (1+2+......+10) +22 x 10

_10x11x21 N 10x11

13 +220=-110

Also, (10)=-8

= [F(D)+fQQ)+f(B) +.......... + £(10)] f£(10)=880
Ans:2

ax? +bx+c =0 hasroots o and p
b

= a-}—B:——’ aB:E_
a a

If the roots of equation @

and 9, then

x? +ba’cPx+c =0 are Y
2
_ bfce)y _ 202 _ 302, 203
Y+0= =(a+pB)a P =a’p+a P
a\a

Clearly roots are (13BZ and a2B3

= o’ =32 = af=2

S



