Mathematics Quadratic Equations & Theory of Equations

Quadratic Equations & Theory of Equations

Single Correct Answer Type

1. Let o and S be the roots of X* —6Xx—2=0with @ > S if a, =a" — " for N>1 then
the value of M:
3a
1 2)2
3)3 4) 4
Key. 2
Sol. & —6a—-2=0 B—68-2=0

=" -6a’-2a%=0.....(1)

subtract (2) from (1)

2. If a,b,c are positive real numbers such that a+b+c=1 then the least value of
(1+a)(1+b)(1+c) <
(1-a)(1-b)(1-c)
1) 16 2)8
3)4 4)5
Key. 2

Sol. a=l-b-c
=1+a=(1-b)+(1-c)>2,/(I~b)(1-c)
~.(1+a)(1+b)(1+c)>8(1~a)(1-b)(1-c)

3. The range of values of '@’ for'which all the roots of the equation

(a—l)(1+ X+ X )2 A (a+1)(1+ X2+ X4) are imaginary is

1) (— o, —2] 2) (2, oc)
3) (-2,2) 4) [2,0)
Key. 3
Sol.  The given equation can be written as (X2 + X+1)(X2 —ax+1) =0
4, If @y are the roots of the equation ax* +bx+c=0and S, =a" + " then
as,,, +bS, +cS ;= (n>2)
1)0 2) a+b+c
3) (a+b+c)n 4) n* abc
Key. 1

Sol. S, =a"+p"

=(a+p)(a"+p")-ap(a" +ﬁ”‘1)

_ b g
a a
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5. A group of students decided to buy a Alarm Clock priced between Rs. 170 to Rs 195. But
at the last moment, two students backed out of the decision so that the remaining
students had to pay 1 Rupee more than they had planned. If the students paid equal
shares, the price of the Alarm Clock is

1) 190 2) 196
3)180 4)171
Key. 3

Sol. Let cost of clock = X
number of students =n

X n*—2n
then =—+1l=>Xx=
n-2
2 —

—170< =2 <195
6. If tan A, tan B are the roots of X* —PXx+Q =0 the value of sin? (A+ B) =

(where P,Q eR)

p? p2
) —— v~
P?+(1-Q) P +Q
2 PZ
S 0"
P?+(1-Q) (P+Q)
Key. 1
: tan’ (A+B
Sol.  tan(A+ B):P— then sin” (A+B)= (2 +B)
1-Q 1+tan’(A+B)

7. The number of solutions of ‘[X]—ZX‘ =4 where [X] is the greatest integer < Xis

1)2 2) 4

31 4) Infinite

Key. 2
Sol. If x=neZ, n=2n=4=n=+4

If X=n+K where 0<K <1 then ‘n—2(n+k)‘:4, it is possible if K :%

=|—n=1=4
Sin=3,-5
8. Let a,b and ¢ be real numbers such that a+2b+C =4 then the maximum value of
ab+bc+ca is
n1 2)2 3)3 4)4
Key. 4

Sol. Let ab+hc+ca=x
=2b*+2(c-2)b—4c+c’+x=0
Since be R,

CP—dc+2x—4<0
Since ce R
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Key.

Sol.

10.

Key.

Sol.
11.

Key.

Sol.

12.

Key.

Sol.

13.

Key.

Sol.

SX<4
For the equation 3%+ pX+3=0, p >0, if one root is the square of the other then value
of P is

1
D3 291
3)3 4) 5
3
a+at=-P
a’=1

If the equations 2X* +kx—5=0 and X* —3Xx—4 =0 have a common root, then the
value of K is

1) -2 2) <3

27 1
3) = 4)==
)7 @
2

If ‘¢’ is the common root then 2a® +ka —5=0, @*=3a—4 =0 solve the equations.

If  and B are the roots of the equation X—X+1=0 then o™ + % =

1)1 2)2
3) -1 4) -2
1
X:1J_ri\/§

2

La=-w, f=-0

If P(Q-r)x? +Q(r—P)x+ r(P—Q) =0 has equal roots then é=

(where P,Q,r eR)

ol S
P r Pr
3). P4r 4) Pr

1
Product of the roots =1

If (1+ K)tan? x—4tan x—1+ K =0 has real roots tanx, and tanx, then

1) k? <5 2) k*>6
3) k=3 4) k>10
1

Discriminate >0
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14.

Key.
Sol.

15.

Key.
Sol.

16.

Key.

Sol.

17.

Key.

Sol.

a,f are the roots of ax’+bx+c=0and y,d are the roots of px*+0x+r=0 and
D,, D, be the respective discriminants of these equations. If &, 3,7 and O are in A.P.
then D, : D, = (where &, 5,7,0 €R & a,b,c, p,q,r eR)

1) a®: p° 2) a*:b’
3)c:r? 4) a:r?
1
p=a+d, y=a+2d, 6=a+3d
D D
42 :a_zlzp_g
If X* +4y? —8x+12=0is satisfied by real values of X and Yy then 'y'e
1) [2,6] 2) [2,5]
3) [-11] 4) [-2,=1]
3

x? —8X+(4y2 +12) =0 is a quadraticin 'X', 'X" is realthen‘discriminate >0

For x>0,0<t<2n,K> g + \/5, K being.afixed real number the minimum

value of x> +I;—z—2{(1+cost)x+@}+3+200st+23int is

a) {Jﬁ —[1+%j}2 b) %{Jﬁ —(H%}F

o 3{@ _£1+%}2 d) Q{JK —(1+%}}2

D

Given expansion= {x —(1+cost)}’ +{§ —(1+sint)}2
N L L SL I

Where a<c<b and f''(x) exists at all points in (a,b). Then, there exists a
real number p,a <pu<b such that

f@) i), i)
@ b)a o (bob-a) (ca)c b
a) fu(M) b) 2f11(“) 0) %fll(u) d) %flll(u)

C
Apply RT’s, twice
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18. If o,B,y are the roots of the equation x3 + px + q = 0, then the value of the

a By
determinant|f y af is
vy o B
(A) 4 (B)2 (C)0 (D) -2
Key. C
Sol.  Since a,B,y are the roots of x>+ px+q=0
a+B+y =0

Applying C; — C1 + C, + C3, then
at+Pp+y B oy (0 B v
oa+B+y v of/=|0 vy a|=0
oa+B+y a Bl [0 a B

19. The number of points (p, g) such that p,q e{L, 2,3,4} and the equation’ pX*+ QX +1=0 has
real roots is

A7 B.8 C.9 D. None of these
Key. A
Sol. PX*> + X +1=0 has real roots if q° —=4p >0 or §° 24P

Since p,qe{l, 2,34}
The required points are(1,2), (1,3),(1, 4), (2,3),(2;4),(3,4),(4,4)
So the required number is 7

20. The value of b and c for which the identity f(x+1)—f(x) =8x+3is satisfied,

where f(x)=bx?+ex+dare

(A) b=2,c=1 B)b=4,c=-1
(C) b=-1,c=4_ D)b=-1,c=1
Key. B

Sol. - f(x+1)—f(x)=8x+3
= {b(x+1)2+c(x+1)+d}—{bx2+cx+d}:8x+3
= b{(x+1)2—x2}+c:8x+3

= b(2X+1)+C=8X+3 on comparing

2b=8andb+c=3
Then, b=4andc=-1

21. Letf(X)zaX2+bX+C, g(x)=ax2+ pX+q wherea, b,c,q,p, € Rand b+ p.If their

discriminants are equal and f(x) = g(x) has a root «, then
1) o will be A.M. of the roots of f(x) =0, g(x) =0

2) a will be G.M of all the roots of f(x) =0, g(x) =0

3) a will be A.M of the roots of f(x) =0 org(x) =0

4) a will be G.M of the roots of f(x) =0 or g(x) =0

[

Key.
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Sol.

22.

Key.

Sol.

23.

Key.

Sol.

aa2+ba+c=aa2+pa+q:>a:8—_;—>(i)
And b® —4ac = p® —4aq
=b’-p’=4a(c-q)
4a(c—q) .

=b+p=——=—daa (from(i))

_b p
a:—(b+p): 8 8 \yhichis A.M of all the roots of f(x) =0 and g(x) =0

4a 4 '

If the equations X° +2AX+A%+1=0, A€ R and ax? +bx+c =0 where a, b, c are
lengths of sides of triangle have a common root, then the possible range of values of A is

1)(0,2) 2) (V3.3 3) (242,32) 4) (0,%0)
1
(X+/"t)2 +1=0 has clearly imaginary roots

So, both roots of the equations are common
a b c

.'.I:ﬂzmzk(say)

Thena=k b= 24K, c= (22+1)k

As a, b, c are sides of triangle

a+h>c = 21+1>2+1= 1*-21<0

=1 6(0,2)

The other conditions also imply ‘'same relation.

The number of real or complex soldtions of X2 —6|X| +8=0is

1)6 2)7 3)8 4)9
1

if xis real, X’ —6|X+8=0 = |x'~6|x+8=0= |[x|=2,4=>x=42,%4
If x is non—real, say X=a+1/, then

(a+iﬂ)2_6 o+ 2 +8=0 (|a+iﬁ|=\/m)
(aZ_IBZ +8—6W)+2iaﬂ=o

Comparing real and imaginary parts,
aff=0 = a=0 (if f=0 thenxisreal.)

&~ +8-6\B =0
B £63-8=0=p=
ie., ﬂ:i<3—x/]7)

Hence i<3—\/17)i are non-real roots.

F6+/68

2
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24, If X, X, (X >X,) are abscissae of points P, Q lyingon y = 2X* —4X -5 such that the
tangents drawn at these points pass through the point (0, -7), then 3X1 - 2X2 equals to

1)4 2)5 3)6 4)7

Key. 2

Sol. Let (a,ﬁ) be point on the curve such that the tangent drawn at (a,ﬁ) passes through (O,
7)

y* :4x—4:>y(1a'ﬂ) =4a—4

Tangent at (a,ﬂ) is y—,b’:(4a—4)(x—a) pass through (0, -
7)=>-7-p=(4a-4)(0-a)

But f=2a’—4a -5 .. It follows that & = 1

=a=%1

So, X, =1 X, =-1

So, 3X, —2X, =5.

2

25. Let f (X) = X% +5X+6, then the number of real roots of ( f (X)) +5f (X)+6—X =0is

1)1 2)2 3)3 4)0
Key. 4
Sol. Use “f(x) = x has non real roots = f(f(x)) = x also has:non-real roots”
26. Sum of the roots of the equation is 4* —3(2X+3)+128 =0

1)5 2)6 3).7 4)8
Key. 3
Sol. Put2" =Y. Equation becomes

y2 —3(8y)+128 =0=> y2 -24y+128=0
=(y-8)(y-16)=0=y=16,8
—2"=16,8=x=4,3
.. Sum of the roots is 7.
27. The number of solutions of v/3X* + X+5=Xx—3 is
1)0 2)1 3)2 4)4
Key. 1
Sol. Note'that we must have 3X* +X+5>0and X—3>0or X>3.
33+ %X+5=x-3... (1)
Squaring both sides of (1), we get
33X +X+5=%x*—6x+9
=2 +7x—-4=0=(2x-1)(x+4)=0
=x=1/2,-4
None of these satisfy the inequality X > 3. Thus, (1) has no solution.

28. The value of afor which one root of the quadratic equation.

(a2 —5a+3) X? +(3a—1)x+2 =0is twice as large as other, is

1) -2/3 2)1/3 3) -1/3 4)2/3
Key. 4

Sol. (a2 —5a+3a)x2 +(3a-1)x+2=0.....(1)
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29.

Key.

Sol.

30.

Key.

Sol.

31.

Key.

Sol.

Let ¢ and 2¢ be the roots of (1), then
(a®-5a+3)a’+(3a-1)a+2=0 ... 2)

and (a”—5a+3)(4a’)+(3a-1)(2z) +2=0 ... (3)

Multiplying (2) by 4 and subtracting it form (3) we get (3a—1)(2a)+6 =0
Clearly a#1/3. Therefore, o =—3/(3a—1)

Putting this value in (2) we get
(a”—5a+3)(9)-(3a-1)"(3)+2(3a-1) =0

= 9a’ —45a+27—(9a’ —6a+1)=0=-3%+26=0

=a=2/3.
For X =2/3, the equation becomes X*+9x+18 =0, whose roots are —3,—6.

If f(x)=x*+2bx+2c*and g(x)=—x*—2cx+b*are such that
min f (x) > max g(x), then relation between b and c, is

a)|o| > V2]

| b
1) no relation 2) O0<c<b/2 3) |C| < ﬁ
4

f(x)=(x+b)* +2¢c? —b?

= min f (x)=2c?—b?

Also g(x)=—x*—2cx+b? =b2+c2—(x+c)2

= max g(x)=b*+c?

As min f (x) > max g(X),we get 2¢’ —b* >b? +¢?
=% > 2b? =|c| > V2[o]

The equation (COS p—l) X2 +(COS p)X+Sin p =0 invariable X has real roots, if P belongs
to the interval

1) (0,27) 2) (—7,0) 3) (—7/2,712) 4) (0,7)

4

(cosp=1)x*+(cos p)x+sin p=0...... (1)

Discriminant of (1) is given by

D =cos* p—4(cos p—1)sin p =cos® p+4(1—cos p)sin p

Note that €0s* p>0,1—cos p>0. Thus, D>0if sinp>0 ie.if pe(0,7).

If Xx?+2ax+10—3a>0foreach X € R, then

1) a<-5 2) b<a<? 3)a>b 4) 2<a<b
2

x> +2ax+10—3a>0vxeR
=(x+a)’ —(a2 +10—3a) >0vxeR

—=a’+3a-10<0
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32.

Key.

Sol.

33.

Key.

Sol.

34,

Key.

Sol.

35.

=(a+5)(a-2)<0

—>-b5<a<2
Sum of all the values of Xsatisfying the equation log,, log,, (\/X+11+ &) =0is
1) 25 2)36 3)171 4)0

Equation (1) is defined if X>0.
We can rewrite (1) as Iogll<\/X+11+\/;) =17°=1
= x+11+/x =11t =11

= Jx+11=11-x

Squaring both sides we get X+11:121—22\/;+ X

= 22\x=110=+/x =50r x=25
This clearly satisfies (1). Thus, sum of all the values satisfying (1) is.25.

The number of solutions of the equations of the equation X +[x] —4x+3=0 is Where []
denotes G.I.F.

1)0 2)1 3)2 4)3

1

Given equation can be written as (X° —3%+3)=f'=0 where f =x—[x] and O< f <1
0<x*-3x+3<1

solving x* —3x+3 =0 roots are Imaginary

X2 =3x+3>0vxeR

solving X* —3x+3<1=1<x<2

if 1<x<2[x]=1.

putting [X] =1 in the.given equation and solving we get X=2.Butl<Xx<2 .". the given
equation has no selution:

The number of values.of *'a' for which the equation (X—1)> = X—a| has exactly three

solutions is

1)1 2)2 3)3 4)4

3

| x=al= (x—1)* Iff a=Xx=*(x—-1)°

No of solutions = no of intersection its between

y=a; f (X) =x* —x+1 and g(X) =—x* +3x—1. clearly the graphs of f(X),g(x) are
tangents to each other at A(1,1). The line Y = a intersects the two graphs at three points

Iff it passes through one of the three pts A,B, C. Here B = (%,Zj vertex of f

andC = §,§ vertex of ‘g’ i.eifac §,§,1
2 4 4 4

If a, b, ¢ are positive numbers such that a>b>c and the equation
(a+b-2c)x*+(b+c—2a)x+(c+a—2b)=0 has aroot in the interval (~1,0), then
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A) b cannot be the G.M. of a, ¢ B) b may be the G.M. of a, ¢
C) b is the G.M. of a, ¢ D) none of these
Key. A

Sol. Let f(x)=(a+b-2c)x*+(b+c—2a)x+(c+a—2b)
According to the given condition, we have
f(0)f(-1)<0
ie.  (c+a-2b)(2a—b-c)<0
ie. (c+a—2b)(a—b+a—-c)<0
ie. c+a—-2b<0 [a>b>c, given =>a—b>0,a—c>0]
a+c

i.e. b>——

2
= b cannot be the G.M. of g, ¢, since G.M < A.M. always.

: ‘ax2 +bx+c‘
36. Let , B (2 < b) be the roots of the equation ax* +bx+c=0."If lim—; =1,
x->m ax“ +bX+C

then
a a
A)|Ta|:—1,m<a B) a>0,a<m<f C)gzl,m>,8 D) a<0,m>gf
Key. C
Sol. According to the given condition, we have
‘am2 +bm+c‘ —am?+bm+c
ie. am’ +bm+c>0

= if a< 0, the m lies in (a, ,6’)

and if >0, then m does notlies in (a, ,B)

Hence, option ( c) is correct, since

H=1:>a>0
a

And in that case m.does not lie in (a, ,3) .

37. Let f (X) be a function such that f (X) = X—[X], where [X] is the greatest integer less

1
than.or equal to x. Then the number of solutions of the equation f (X)+ f (—) =1is (are)

X
A).0 B)1 C)2 D) infinite
Key.. D
Sol.  Given, f(X):X—[X], x € R—{0}
Now f(x)+f(1)=1 x—[x]+5—H=1
X X X

1 1
:>(x+—)—([x]+{—D:1 :>(x+1j:[x]+F}+l

X X X X ..(i)
Clearly ,R.H.S is an integer .. L. H.S.is also an integer
LetX+£:k an integer = x*—kx+1=0

X

10
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:ki\/k2—4
2

For real values of x, k? —4>0—=k >2ork < -2

We also observe that k=2 and -2 does not satisfy equation (i)

.. The equation (i) will have solutions if K >2 or K<—2,where Ke z.
Hence equation (i) has infinite number of solutions.

38. If both the roots of (261—4)9X —(2a—3)3x +1=0 are non-negative, then

SoX

A) O<a<?2 B)2<a<g C)a<% D) a>3

Key. B
Sol.  Putting 3* =Y, we have
(28.—4) y? —(2a—3) y+1=0

This equation must have real solution

= (2a-3)° —4(2a-4)>0
= 4a®> —20a+25>0
= (2a—5)2 >0. This is true.

y =1 satisfies the equation
Since 3" is positive and 3* >3°, y>1
Product of the roots =1xy >1

= ! >1
2a—4
= 2a-4<1 = a<g
Sum of the roots = 2a-3 >1
2a<4
N (2a—8)=(2a-4) -0
2a—4
= >0=a>2
2a—4
= 2<a<§
2
39. If the equation X* +9Yy? —4Xx+3=0 is satisfied for real values of x and y then
-11
A)Xe[L3],ye[L3]B)Xe[1,3],ye{?,§}
-11 -11 -11
o) Xxel—,=|,vyell,3 D) Xe|—,=|,ye| —,=
) {33%[] ) [33%[33}
Key. B
Sol.  Given equationis X*+9y*—4x+3=0 ...(0)

11
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or, X*—4x+9y*+3=0.
Since x is real (—4)2 —4(9y2 +3) >0
o,  16-4(9y°+3)=0 or,  4-9y*-3>0

Or, 9y2 -1<0 or, 9y2 <1 or, y2 S%
1 1 1
N <o -I<y<=
ow 'y 9 3 y 3 (i)
Equation (i) can also be written as
9y? +0y+x*—4x+3=0 ...(iii)

Since y is real .". 0 —4.9(X2 —4X+3) >0

or, X2 —4x+3<0
=xe[13]

40. The equation a8x8+a7x7+aﬁx6+...+aozo has “all.its roots positive and real
(Where a,=la =-4,a,=1/ 28), then

1 1 T 7
A)ai=§ B)aﬁ—? C)az—§ D)az—y
Key. B
Sol. Let the roots be &, 5, ....,
= o+, +..Fog=4
1
oua,. . ag—?
w1 o +a,+...+q
= (ewty) =S =2 8
2 8
= AM=GM=>"all the roots are equal to %
1Y 1
= :—8C — —_——
Cl 715 ot

1Y 7
%:BCB(Ej :—y

NG
a, - cs(zj

41. If every root of a polynomial equation (of degree ‘n’) f (X) =0 with leading coefficient “1”

is real and distinct, then the equation f"(X) f (X)—{ f '(X)}2 =0 has.

12
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(A) at least one real root (B) no real root
(c) at most one real root (D) exactly two real roots

Key. B
sol. Let f(X)=(x—a)(X—a2).cmwwre. (x—an) where a,a7......... ancR take log both
sides and differentiate. Then
f'(x) 1 1 1
= + F e +
f(x) x-a x-ap X—ap
Again diff w.r.t. ‘X’
f ()2 1 1 1
———=- 5+ R
f (x—a1)" (x-ap) (x—an)
<0vxeR

= ff "—(f ')2 =0 has no real root

42. If f(X) isa polynomial of least degree such that f (r).= E, r=123__9then f(10)=___
&

Al B. C. — D.

10

N |~
gl

Key. D
Sol. xf (X) —1=0 has roots 1,2,3 9

xf(X)—1=AX-D(x-2) __ x9

Put x=0 :>A:l
9l

put x=10:>10f(10)—1=1:>f(10)=%

43.  The number of ordered pairs of integers (x, y) satisfying the equation X2 +6X + y2 =4 is

A.2 B.8 C.6 D. 10
Key: B
Sol. (Xx+3)*+y*=13
X+3=22,y=1430r Xx+3=13, y =12

44, The number of non-negative integer solutions of X+Yy+2z2=20is
A.76 B. 84 C.112 D.121
Key. D

Sol.  X+y=20-2Z, Z=0,12,...10

13
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10
The number of solutions (non —ve) is 2(20—22 +1)Cl =121

Z=0

45 f a+b+c=0 for a,b,c R, then the equation 3ax?+2bx+c =0 has

A.  Atleast one root in[0,1] B.  Onerootin [2,3] and another root in
[_2! _1]
C. Imaginary roots D. Atleast one rootin [1,2]
Key. A

Sol. Let f(X)=ax’+bx*+cx. Then f is continuous and differentiable. in_ [0,1],
f(0) = f (1) =0. Hence by Rolle’s theorem there exists k € (0,1) such that 3ak® +2bk +¢=0

46. If a,b,c be the sides of a triangle ABC and if roots_of the equation a(b — c)x2 +

b(c - a)

x + c(a—b) = 0 are equal, then sinz(%j,sinz(gj,sinz(%j are in

(A) AP (B)GP (C).HP (D) AGP
Key. C
Sol. - a(lb—c)+b(c—a)+c(a—b)=0

x =1 is a root of the equation
a(b—-c)x*+b(c—a)x +c(a—b) =0
Then, other root =1 (- roots.are equal)

0D(B:c(a—b)
a(b—c)
= ab—ac=ca—hc
b 22
a+cC
a, b, carein.HP
111 .
Then, = —,—,— arein AP.
ab.c
= E,E,E arein AP
abec
= E—l,i—l,i—l are in AP.
a b ¢
= (S_a),(s_b),(s_ )areinAP
a b
abc
Multiplying i hb
ultiplying in eac y(s—a)(s—b)(s—c)
bc ca a
Then , , are in AP.
(s=b)(s—c)'(s—c)(s-a) (s—a)(s—h)
L (smb)(s=0) (s=c)(s-a) (s=a)(s=b) . o
bc ca a

14



Mathematics Quadratic Equations & Theory of Equations

47.

Key.

Sol.

48.

Key.

Sol.

49.

Key.

Sol.

Or sinz(gj,sinz(g),sinz(%) are in HP

If o,B,y are the roots of the equation x3 + px + q = O, then the value of the

a By
determinant|f vy af is
y a B
(A) 4 (B)2 (€)0 (D) -2
C
Since a,B,y are the roots of xX+px+q=0

a+B+y =0
Applying C; — C1 + C; + G5, then
a+P+y B oy 0 B v
o+B+y v aof=0 v a|=0
a+B+y a Bl 0 o P

The value of b and c for which the identity f(x+1)~f(x)=8x+3is satisfied,
where f(x)=bx?+cx+dare

A) b=2,c=1 (B)b'= 4, ¢ = -1
(C) b=-1,c=4 (D)b=-1,c=1
B

f(x+1)—f(x)=8x+3
= {b(x+1)2 +c(x+1)+d}—{bx2 +cx+d} =8x+3
= b{(x+1)2—x2}+c=8x+3

= b(2x +1)+c =8x+3,0n.comparing

2b=8andb+c=3
Then, b=4andc=-1

If a, b, c are positive numbers such that a>b>c and the equation
(a+b—2c)xt #(b+c—2a)x+(c+a—2b)=0 has aroot in the interval (—~1,0), then

A) b_cannot be the G.M. of a, ¢ B) b may be the G.M. of a, ¢
C).b isithe G.M. of a, ¢ D) none of these
A

tet f(x)=(a+b—2c)x*+(b+c—2a)x+(c+a—2b)
According to the given condition, we have
f(0)f(-1)<0
ie. (c+a-2b)(2a—b-c)<0
ie. (c+a—2b)(a—b+a-c)<0
ie. Cc+a—-2b<0 [a>b>c, given =>a—b>0,a—c>0]

a+c
i.e. b>——

2
= b cannot be the G.M. of g, ¢, since G.M < A.M. always.

15
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50. The values of ‘a’ for which the quadratic expression ax? +(a—2)x—2 is negative for exactly
two integral values of x, belongs to
(A) [-1.1] (8) [1.2)
(C) [3.4] (D) [-2,-1)

Key. B

Sol.  Let f(x)=ax’+(a-2)x-2
f (X) is negative for two integral values of x, so graph should be vertically upward parabola

ie, a>0

B _—(a-2)x(a+2)
Let two roots of f (X) =Q0areaandf then o, = o 71\ /3,,

a B
:>oc:—LB:§:l<B£2:>1<§£2:>ae[],2] \/

51. Let f (X) be a function such that f (X) = X—[X], where [X] is the greatest integer less

1
than or equal to x. Then the number of solutions of the ‘equation- f (X)+ f (—) =1is (are)
X

A)O B) 1 C)2 D) infinite
Key. D

Sol.  Given, f(X)=X—[X], x e R—{0}

Now  (X)+f (Ejzl x—[x]+5—H=1
X X X

1 1
:>[x+—)—([x]+{—D:1 :>(x+1):[x]+F}+l

X X X X ()
Clearly ,R.H.S is an integer .. L. H.S.is also an integer
LetX+£:k an integer = x> —kx+1=0

X
‘o k £k? =4
2

For real values of x, k> —4>0=k >2ork <2
We also observe that k=2 and -2 does not satisfy equation (i)

% The equation (i) will have solutions if K >2 or K <—2,where ke z.
Hence equation (i) has infinite number of solutions.

52. If both the roots of (261—4)9X —(2a—3)3x +1=0 are non-negative, then

A) O<a<?2 B)2<a<g C)a<% D) a>3
Key. B
Sol.  Putting 3" =Y, we have

(2a—4)y*—(2a-3)y+1=0

This equation must have real solution

16
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53.

Key.

Sol.

= (2a-3)° —4(2a-4)>0
= 4a®> —20a+25>0
= (2a—5)2 >0. This is true.

y =1 satisfies the equation
Since 3" is positive and 3* >3°, y>1
Product of the roots =1xy >1

= 1 >1
2a—4
= 2a-4<1 = a<g
Sum of the roots = 2a-3 >1
2a-4
2a-3)—(2a-4
. (2a-3)-(2a-4)
2a-4
= >0=a>2
2a—-4
5
= 2<a<—

If the equation X +9Yy® —4x+3=0 is satisfied for real values of x and y then

A xelL,3]y <[L3]8) Xe[1,3],ye[_—1 1}

3'3
-11 -11 -11
X A 'A|? 113 X A 'A |7 A ' A
© 6{3 3}3'6[ ] ) 6[3 s}yeh 3}
B
Given equationis X*+9y* —4x+3=0 ()

or, X*—4%x+9y*+3=0.
Since x.is-real (—4)2 —4(9y2 +3) >0
Or, \ 16-4(9y°+3)20 or,  4-9y°-320

Or, 9y2 -1<0 or, 9y2 <1 or, y2 S%
1 1 1
N P< o -I<y<= (1
ow Yy 9 = 3 y 3 (ii)

Equation (i) can also be written as
9y? +0y+x*—4x+3=0 ...(iii)
Since y is real .". 0 —4.9(X2 —4X+3) >0

or, X2 —4x+3<0
=x€[L3]

17
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54,

Key.

Sol.

55.

KEY:C

The equation a8x8+a7x7+a6x6+...+ao=0 has all its roots positive and real
(where a,=la, =—4,a, =1/28), then

1 1 7 7
A)a1=¥ B)aiz—? C)32:§ D) aZ—F

B

Let the roots be o, r,, ..., O

= oo, +...tog=4
1
aa,..... a8_§
1 +a,+..+
= (... 058)]]8 —-=aT% %
2 8
= AM=GM = all the roots are equal to %
7
1 1
8
:> = — C —_— e —
81 7(2j 24

1Y 7
aQ:SCG(Ej :—?

_ e~ (1Y
2, = cs[zj

i=3 3
iff(x) = [ [(x—a;)+D_a; =3X, where ai<ai.s, then f(x) = 0 has
i=1 i=1
(A) only one real root (B) three real roots of which two of them
are equal
(C) three distinct.real roots (D) three equal roots

SOL : f(x)= (X—ag )(x—a, )(x—az)+(a; —x)+(a; —x)+(azg —x)

Now f(x) — — o0 as x - — oo and f(x) —> o0 are x — 0.

Again f(a1) = (a2 — a1) + (as—a1) >0 [+ a,<a, <a,]
= One root belongs to (—o, a;)

Also, f (a3)=(a; —a3)+(a, —a3)<0

= One root belongs to (3, a3)

So f(x) = 0 has three distinct real roots.

18
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x% +10x —36 _a, b

— = —+——+——= isan
X(x —3)° X Xx-3 (x-3)

56. If a, b and ¢ are numbers for which the equation

identity, then a + b + c equals

(A) 2 (B)3 (C©) 10 (D) 8
Key. A
Sol.

hence x2 + 10x —36 = a(x - 3)2 +b(x — 3)x + cx

put x=0; —36=9a = a=-—

x2 +10x—36 = x2(—4 +b) +x(24 -3b +c) +(-36)

comparing coefficients

also, —-4+b=1 = b=5 24-15+¢c=10 = 9+¢c=10 = ¢=1
a=—4;b=5c=1ie. a+b+c=2

57. If one root of equation x*—4ax+a+ f (a)=0 is three times of the other then minimum
value of f (a) is

-1 -1 -1 -1
A) — B) — C) — D) —
6 10 5 12
Key. D
Sol. Let roots are “and 3¢, then 4 =42 = ¢ =a and

a2—4a2+f{a]:[] = f{a]:Baz—a

J '{ﬂ} =6ta-1, f"[ﬂ} = &4.theh minimum value of J I{ﬂ} =ta-], f"{ﬂ] =6

5 21
58. The number of reakroots of | — | +—=2"is
13 13
(A) Two (B) Infinitely many
(C) only one (D) zero
Key. C
Sol.
y=2
(o, 34/13/ y= é 21

©, 1)

Both graphs cut at only one point
59. For a non zero polynomial P, the equation |P(x)|=¢€* has

(A) At least one solution (B) No solution
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(C) Exactly 2 solution (D) Exactly 1 solution

Key. A
Sol. Lime™|P(x)|=0

and Lt e |P(X)|=
consequently there is an x, € R such that e | P(x,) |=1

60. A continuous function y = f (X) is defined in a closed interval [—7,5].

A(—?,—4), B(—Z, 6), C(0,0), D(l, 6), E(5,—6) are consecutive points on the graph of ' f'

and AB,BC,CD, DE are line segments. The minimum number of real roots of the ‘equation

flf(x)]=6is

A) 6 B) 4 C) 2 D)0
Key. A
s S LIG)] Hx)=2 5 Flx)=1

J [x] =-2 has two roots and J {x}l =1 has fourroots.

61. 3 3

If f (x):—3x+H(x—ai)+ a;, where @; <@, 4, then f (X)zO has

=1 1=1

A)  Only one real root

B) Three real roots of which'two of them are equal

C) Three distinct real roots

D) Three equalroots
Key. C

Sol. Flr)=lr—a){x—ay)(x—as)+{a - x) +{az— x)+{az - x)
Now, ()70 xs-m Fx) ey e
again 7 (@) =@ —a) +{az—a) >0 [+ a <ay <)
= One root belongs to (-2

Also, Flas)={ay— a3} +{a; - a5} <0

= One root belongs to {al’ﬂg}

So, Y [x} =0 has three distinct real roots.
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62. The number of real values of ‘M" from for which the equation

23+(3+i)22 —32—(m+i) =0 has atleast one real root is

A) 1 B) 3 C) Infinite D) 2
Key. D
3 Yy Yy _
Sol. +{3+3]z —32—{m+3]—[]
[23+322—3z—m)+i{22—1): 0
o 3 2_%a = 2 _q_
If £ isarealroot, then z7+3z%-3z-m Ijand z¢-1=0
Cz=x1
z=1 = m=1
z=—1 = m=5
63. Number of all integral values of x, so that x2 +19x + 89 is a perfect square is
a)o b) 1 c)2 d) 3
Key:C

Sol. Let X*+19x+89=2"
= X% +19x +(89—7»2) =0 should have integral roots

*. D should be a perfect square.

= (19)° -4(89-1")=Perfect square

= 9)° —4(89-1 ) =Perfect square

m—-2A=5,m+21=1)
m—2X==~5,m+2\L=-1)

= _(m=2r=-5m+2r=-1)

= m=3 -3 A=1-1

For A =+1 equation becomes X* +19x+88=0
= (x+11)(x+8)=0

= x=-8,-11.

Thus, required values of x are -8, —11.

(2

= (M’ —422)=5=(m=21)(m+21)=5
(

or

64. Let f(x) = x> + bx + ¢, b is negative odd integer, f(x) = 0 has two distinct prime number as
roots, and b + ¢ = 15, then least value of f(x) is

—233 233
A) —— B) —
(A) 7 (B) 7

(C) —— (D) none of these
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Key:

Hint:

65.

Key:

Hint:

66.

Key:

Hint:

67.

Key :

Sol :

68.

C
. 1 . .
f(x) = (sin%0)x® + 3 sin20 x? -2sin%0. x - sin20

f'(x) =(3sin%0)x? + sin20x - 2sin%0
Then D > 0 and product of roots <0
So f(x) has local maxima at some xeR’
and local minima at some xeR*

Let f(X)=x*+AX+ucosX, A beingan integer and 1 a real number. The number of

ordered pairs (A, 1) for which the equations f (x)=0 and f (f (X)) =0 have.the-same
(non empty) set of real roots is

(A) 4 (B)6
(C)8 (D) infinite
A

Let o bearootof f(x)=0,sowehave f(a)=0 and thus f(f (a)):O,
= (0)=0=> x=0.

We then have f(X)=x(Xx+1) and thus o =0,<4.
f(f(x)):x(x+ﬂ,)(x2+/1x+/1)

We want A such that X* +AX+ A has noréal roots besides 0 and —A1 . We can easily find
that 0< A <4.

If ax? + bx + ¢; a,b,ce R has'no.real zeroes, and if c < 0, then
(a)a<o0 (b)a+b+c>0 (c)4a+2b+c>0 (dJa—b+c>0
a

Let f(x) = ax? + bx +.c. Since f(x) has no real zeroes, either f(x) >0 or f(x) <0 forall XeR .
since f(0) = ¢ < 0, we get f(x) < 0 for all X € R . Therefore, a < 0 as the parabola y = f(x) must
open downward. Obviously f(1), f(—1) and f(2) < 0.

The quadratic equation (4 + cos 0) x? — (2sin 0) x + (3 — cos0) = 0 has
(A) Realland distinct roots for all 6
(B)'Real or complex roots for depending upon 0
(€)Equal roots for all 6
(D) Complex roots for all ©
D
Discriminant = 4sin%0 — 4 (4 + cosO) (3 — cosh)
= 4[sin%0 — (12 — cosO — cos?0)]
=4[-11 + cosB] <0 VOeR.
If 1, O, ... an are roots of the equation x" + ax + b = 0, then (o — o) (o1 — a3) (01 — Olg) ...
(o1 — o) is equal to
(A) n (B)noy ™

(C)nas+b (D)noy ™ +a
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KEY : D
SOL:x"+ax+b=(x—o1) (x—0t) .... (x—o0tn)
differentiate both sides w.r.t. x

X"+ a=(X— o) ... (X—on) + (X — o) (i (x = 02) ... (x—o0))
dx
put x = o n ()(,f_l +a = (01— o) (01— 03) ... (01— o)

69. The equation |2ax —3| +|ax +1| +|5—ax| 2% possesses

(A) infinite number of real solution for some a € R
(B) finite number of real solutions for some a € R
(Q) no real solution for some a € R
(D) no real solution forall a € R

Key: D

Hint: The equation |2ax—3|+|ax+]4+|5—ax| ......
|2ax —3+[ax +1|+[5—ax| >|2ax—3+(—ax —1)+5-ax|>1
So no solution for 1
2

70. Let P(x) be a polynomial with degree 2009 and leading co-efficient unity such that
P(0)=2008, P(1)=2007, P(2)=2006,....P(2008)=0 then the value of P(2009)= (|n)—a where n

and a are natural number then value of (n +a)

(A) 2010 (B) 2009
(C) 2011 (D) 2008
Key: A

Hint:  P(X)—2008+ X = X(X=1)(x—2)(Xx—3).....(x —2008)
Put x = 2009
P(2009)-+1= (2009)!

71. (L-2)If T (X) =ax? +bx+c =0 has real roots and its coefficients are odd positive integers then

a).f(x) =0 always has irrational roots

o

c) If a.c = 1, then equation must have exactly one root a such that [a] =-1, where [] is

>

1
G

b) where p,q €l

greatest integer function
d) equation has rational roots
Key; a,b

Sol:  Anequation with odd coefficients cannot have rational roots
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- f (x) =0 has irrational roots.

2 2
f (g) _ap bpzq +C > iz (.. a, b, c are odd integers p, g are integers)

a a
72. (L-1)Let a, b, c¢ be real numbers with a#0 and let o,3 be the roots of the equation

ax? +bx+c=0. Then one of the roots of the equation a°x?+abcx+c=0 in terms of

o, are
2
3) % b) o
c) B° d) op?
Key: d

b c
Sol: Wehave a+B=——, af=—
a a

Let v, be the roots of a®x? +abex +¢® =0.

Then y,0 =

—abc+J(abc)’ —4a3c® _ac{—biqb2—4ac}_ c) b, (b)z 4C
~t

2a3 h 233 " 2a

:%(aB){(a+B)i\/(oc+B)2—4aB}

L) (o ~pY - oo’

Thus, roots of a>x*+abcx +¢2 =0 are a’Band ap?

73. (L-2)If ‘B are the roots of X*—3x+A=0(A€R) and o.<1<[, then the true set of values

of A equals
a) XG(Z,Q} b) xe(_@,g}
4 4
C) Ke(Z,oo) d) Ke(—oo,Z)
Key: d

Sol: Let f(Xx)=x*-3x+A

Clearly f(1) <0

24



Mathematics Quadratic Equations & Theory of Equations

f(x)

=1-3+1<0=>A <2k e(—0,2)

74. (L-1)Let 2¥*(x+y)=1and (x+ y)X_y =2 then ordered pair (X, y) can be

31 1.3
g (a’zj g (‘z'zj

33 11
g (a’zj X (‘za)

Key: a

Sol: Putx=23/2,y =% in given equations.
. 1
75. (L-1)The equation |2ax —3+[ax +1|+|5—ax| = Supossesses

a) infinite number of real solution-for.some a € R
b) finite number of real solutions for some a € R
¢) no real solution for some a.€ R
d) no real solution forall'a e R
Key: d
Sol:  |2ax—3+|ax+1|+[5—ax| > [2ax—3—ax—1+5-ax|
1

=1%"
2

Hence it has no solution

76. (L-)If X% +5=2x —4cos(a+bx) where a,b(0,5), is satisfied for at least one real x, then

the maximum value of (a + b) is

a) 1 b) 21
c) 3n d) none of these
Key: c

Sol:  x*—2x+5=—4 cos(a+bx)
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—4cos(a+hx)>4—cos(a+bx)<-1
~.cos(a+b)=-1
s.a+b=7zor3z
77. (L-2)If the equation X" +a,x" ™ +a,x"?+....+a, =5, with integral co-efficients, has four
distinct integral roots then the number of integral roots of the equation
a)0 b) 1 )2 d)4
KEY: a
Sol: Let ¢;1=12,3,4the4 integral roots of X" +a1x”‘1 +...+a, =5 and let K be aniintegral
rootof X"+ax"*+.+a, =7
= (X—a )(X—a, )(Xx—a;)(X—a, ) =2 has an integral root K.
=(K-a)(K-a,)(K-a)(K-a,)=2
K—e;,i=1,2,3,4are all integers and are distinct which is.impossible
(.- product of 4 district integers cannot be 2).

Hence X" +aX" " +a,X"*+...+a, =7 has no integral-roots.
24. (L-1)The set of values of ‘a’ for which

x2+ax+sin*1<xz—4X+5)+cosfl(x2—4x+5):0 has at least one real solution is

given by

a) (—oo,—\/zn]u[\/ﬁ,oo) b) —7t4—8

c)R d) nT—S
Key: b

Sol: Charly"x* —4X+5:(X—2)2 +1 liesb|w—1,1. = x=2 is the only point of the domain,

. T —7—8
It'must be the solution. ..4+2a+—==0Da=>——

78. (L-1)If ax? + bx + ¢ = 0 and 5x? + 6x + 12 = 0 have a common root where a , b and c are sides of a
triangle ABC, then

a) A ABC is obtuse angled b) A ABC is acute angled
c) A ABC isright angled d) none of these

Key: d

sol:  b5x?+6x+12=0

(has complex roots only)

X +5

79. (L-DIf0<a<5,0<b<5and

=X —2 cos(a+bx) is satisfied for atleast one real x, then

value of a + b may be equal to
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a) 1 b) g ¢) 31 d) 4n
Key: a
)2
sol: cos(a+bx)= —1—% exists only when x = 1

atx=1;a+b=1

2 2
cos (a + bx) = w - _1_ (x :11)

=> x=1
= a+b=5

80. (L-1)Number of integral values of x satisfying 3x? +8x < 2sin tsin4—cos ™ cos4 is

a) one b) two
c) three d) infinite
Key: a

Sol:  3x?+8x <2sinsin4—cos™ cos4
3x* +8x <2(n—4)—(2n-4)
<2n-8-2n+4
<-4

= 3x% +8x+4 <0 has one solution

81. The value of ‘@’ for which-.one root of the quadratic equation
(a®—5a+3)x*+(3a—1)x +2 =0 is twice as large as the other, is
2 2 1 1
(A) - (B) -~ € - (D) —Z
3 3 3 3
Key. A
Sol. Let the.roots are o and 2a
1-3a 2
= OL+20L=2— and 0L.20L=2—
a“—5a+3 a“—b5a+3
1 (1-3a) 2
N 2|2 2( ) 2 |~ L2
9 (" -5a+3) a“—-5a+3
= 9a’-6a+1=9a’-45a+27
= 39a =26
2
3

82. (L-1)If a, b and c are each positive, and a + b + ¢ = 6 then the minimum value of
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1\ 1)? 1)?
(a+—j +(b+—j +(c+—j is
b C a

75 75
-~ b) —
) 2 ) 4
65 65
i d) —
) 2 ) >
Key: b
111
Sol:  Using the AM > HM ofl,l,1 we get, & b C> 3 :gzl
abec 3 a+b+c 6 2
so, 4Ly 1y3
a b c 2
Now,
2 2 2 5 p
1 1 1
(a+bj+{b+j+(c+j a+1+b+1+c+1 6+§ 2
¢ a) > b c a| > 2 :(Ej _ 5
3 B 3 | 3 2 4

2 2 2
.:(a+1} +(b+1j +(c+1) ZZ§
b C a 4
83. (L-2)Given positive real numbers a, b and ¢ such that a + b + ¢ = 1, then maximum value of

a?b°c® +a’bta? +a’bc? is

a)l b) 2 c)3 d 4

Key: a
Sol:  Usingthe.weighted AM — GM in equality we get,

cat+ab+b.c o
§ : > (acbaCb )a+b+c
c+a+b

b b o1
a+C +aC 2(abbcca)a_'_b+c
b+c+a

b.b 1
a.a+ N +C.C Z(aabbcc )a+b+C
a+b+c

Adding these inequalities together we get,
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a +b2+caiﬁga:+bc+ca) ( bbe ) (acbacb)+(abb°ca)[-.-a+b+c:1]

1= M > (aa.bb.cc ) + (ac.b"".cb ) + (abbcca)

a+b+c
X2 —5x+4
84. (L-2)The solution of | ———— <lis
X -4
a) [OE}UF’WJ b) [OE}UF’J@) c) {OE}U{g,oo) d). None
5 2 8 2 8 5
of these
Key:A
Hint: —1< X —2X+4 g

2 -2 5/2
2x% —5x 50 0
X’ -4

X2 —5x+4
x> —4

X(x—1,)(x—2)(x+2)=0

-1<0

x> —5Xx+4-x"44
X*—4

8=5X
x>~ 4

(8-5¢)(x* ~4)<0
(

x+2)(5x—8)(x—2)=0

<0

<0

85. (L-2)Complete solution set of the inequation vX—1>3—X is

a) 2<x<5 b) 2<x<3
c) 1<x<3 d) x<2
Key: B
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Hint:
\\‘ —Jx-1

86. (L-2) The least value of k such that the equation (In x) + k = e has a solution is

a)e b) !
€
c)1 d) none of these
Key: ¢

sol:  f(x)=€*" theninverse of f(x); f1(x)=(Inx)+k
and also both functions are increasing, therefore
f(x)=f"(x) is equivalent to f(x)=£""(x)=x
= InX+Kk =X should have a solution

=k=x-Inx

Now, let g(x) = x—In x
\ 1 .
has least value 1 as °(X)=1—= has aminimum atx = 1
X

and lim g(X),. lim'g(x) both approach to .

x—0" X=>0

87. (L-2)f(x).be'a polynomial of degree n and f(x)=x"f (1) then f(x) = 0
X

a).a reciprocal equation of second type b) not a reciprocal equation
c) a reciprocal equation of first type d) nothing can be say.
Key: c

ol Let f(X)=aoX" +a;x" " +....+a,

1 a a
Then x”f(—j:x” (—0+ 1 +....+anj
X Xn Xﬂ—l

=ag+qX+...+a,X"
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Since, f(x)=x"f (lj
X
ao = an,al = an_l,...,an = ao
. f(x) = 0'is a reciprocal equation of first type.

88. (L-2)Reduced the equation 3x% +x° —27x* +27x? —x—3=0 in standard reciprocal form is

a) 3x*+x3—24x% +x+3=0 b) 3x* + x> +24x% +x+3=0
¢) 3x*=x3+24x% —x+3=0 d) none of these

Key; a

Sol:  ~.3x%+x°—27x*+27x* —x-3=0

This can be written as,
3(x° ~1)+x(x* ~1)-27%* (x* ~1) =0

or, (X2 ~1){3(x* +x7 +1) -+ x(x? +1)-27x?} <0

or, (x? ~1){3x* —24x® + X% + x+3} =0

or, (x* ~1){3x* +x* ~24x* + x £3} =0

So, 3x* +x3—24x? +x+3=0 isa reciprocal equation of even degree (i.e. 4) and first type

Hence it is standard form of reciprocal equation.

89. (L-2)The polynomial-x3 =3x2—9x +C can be written in the form (X—OL)2 (x—P) if value of c
iS
a)5 b) -7 c) 25 d) 27
Key: d

Sol: «. The. polynomial X3 —3x% —9x+C can be written in the form of (X—OL)Z(X—B) if the

equation x3 —3x% —9x+c=0 has two equal roots. Let these be o, o, 3.

We have a+a+B=30r 2o+p=3 e (D)

ao+of+oaf=-9 or 20p+0’ =-9 e (2)

Putting value of B in (2) we get
20.(3-20) +a* =-9

or 6a.—3a° = -9
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=0a’-20-3=0

=(a—3)(a+1)=0=>a=-13

When a.=-1,B=5 and when o.=3,=-3. We also have o’p=—
When oo =-1B3=5,c=-5whena=3=-3c=27

90. (L-1)The smallest positive value of p for which the equation cos (p sin a) = (p cos o) has a
solution Vo €[0,27] is

b) w2 c) nff d) N\

a) N

%l\ﬁ

Key :

Sol: sin (n+ j 1= Pis minimum

=P=
2J§
5Y° 21 .
91. The number of real roots of | — | +—=2"is
13 13
(A) Two (B) ‘Infinitely many
(C) only one (D) zero
Key. C
y=2
©, 34/13/ y= é)
—/
(0,1
Sol.
Both graphscut at only one point
92. For a non zero polynomial P, the equation | P(x) |=e* has
(A) At least one solution (B) No solution
(C) Exactly 2 solution (D) Exactly 1 solution

Key. A
Sal. Lime™ |P(x)|=0
and Lt e™[P(x)|=00

consequently there is an X, € R such that e | P(x,) |=1

93. Number of rational roots of the equation ‘Xz —2X—3‘ +4x=0s

a)o b) 1 c)2 d) 4
Key. B

X2 —2x-3>0=>x*-2x-3=0=>x=-3
x?—2x-3<0=x*-6x—3=0 no rational root

Sol.
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94.

Key.
Sol.
95.

Key.

Sol.

96.

Key.

Sol.

97.

Key.
Sol.

If the equations 2x> —7X+1=0 and ax®+bx+2=0have a common root, then
-7

a) a=2,b=-7 b)a=7,b=1 c)a=4,b=-14d)a=-4,b=1

C

First equation has irrational roots.:. both roots common
If p,a,r I Rand the quadratic equation pX2 +0X+r =0 has no real root, then

a) p(p+q+r)>0 b) p(p+q+r)<0
oq(p+qg+r)>0 d) q(p+q+r)<0
A

p(pX*+0x+r)>0 for xR Take x=1

For x? —(a + 2)[x| + 9 = 0 to have real solutions, the range of ‘a’is

(A) (-, 4] (B) [4,0)
(BC) (o0, 71U [11, ©) (D) {4, =)
0=X*0 5w+ 2

| %] | %]

The number of solution(s) of the equations e* = x? and e* = x3 are respectively

(A)1and 2 (B)1andO
(C)3and2 (D)2and1
A
Let f(x) = e™* x*, f'(x) = e*x 4 (k — x)
Fork=2,f(x): ——4————
0 2
=1
2

f(x) : f(2) = (z) <1

€

o >

So, one solution.
Fork =3, f'(x): i ]
0] 3

3
T f(3) = (gj >1
f(x) : . e
0

So, two solutions.
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c+d
98. If a,b,c,d are four positive numbers in G.P. then the minimum value of T is
11 1
A) 3b3¢3 +a%/® ) 3(bc)s —2a2"3
2/3 2/3
1 11
: 3(bc)s +3a2"3 0] 3b3¢c3 —a?’?
22/3 2/3
Key. D
Sol. Letb=ar,c=ar?,d=ar?
c+d 2
————=r+r
b
11
3b3c3 —a?/3
——m =3r-1
a
11
3.3 /3
2 c+d _ 3b3c3<a?
since (r—1)°>r*-2r+1>0=>r’+r>3r-1= > L
a
99. Three distinct positive real numbers a, b, ¢ are“in_H.P. then for the quadratic equation
X2 —kx +2b%0t — 310t — 01 =0 k € R has
(a) roots of same sign (b).roots of opposite sign
(c) roots of imaginary (d)'roots are real and equal
Key. B

SOL. IF o, p ARE ROOTS
THEN off = 2B - A0l _ C1!

3.101 + ClOl
NOW =—=—> (v/ac)™ >p'™
= 28101 _ AlOl _ ClOl <0
= opf<0

=  roots are opposite in sign.
100. If ¢ and B andy ,  and o are the roots of the equations
ax’ +2bx+c=0,2bx* +cx+a=0 and cx*+ax+2b=0 respectively where a, b, ¢ are

positive real'numbers, then o +a” =

a) -1 b) 1 c)0 d) abc
Key. A

Sol: ag®+2ba+c=0

2 _
2+2be”+ca=0 then (a+2b+c)(l+a+a2)=0

aa+2b+ca’=0
“*ab,ceR then a+a®=-1
101. Ifa, b, c are in geometric progression and the roots of the equations ax’ +2ox+c=0 are &
and S and those of cx* +2bx+a=0 are ¥ and & then

A a=LPry+0 by a=fand y #6
¢) ad=aff=Cy=Co d a=py#06
Key. C
Sol. wb? = ac, the roots of both the equations are equal.
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1 1
sa=f;and y=0.But y=—:0= E as the given equations are reciprocal to each
a

other
}/5:% then cy =af
ag=af=Cy=Cco
102, If f(x)=(x"+3x+2)(x*~7x+a) and g(x)=(x"—x—12)(x*+5x+b) then the
values of aand b, If (x+1)(x—4) is HCF of f(x) and g(x)

a) a=10:b=6 b) a=4:b=12
c)a=12:b=4 d) a=6:b=10

Key. C

Sol.  X?>—7x+a is divisible by X—4&X* +5X+b is divisible by X+1
sa=12b=4

103.  The equation (x2 +3x+4)2 +3(x* +3x+4)+4 =X has
a) all its solutions real but not all positive b) only twoof its solutions real
c) two of its solutions positive and two negative d) none of.solutions real.

Key. D

Sol. f (X) =ax’ +bx+c:If f (X) =X has no real solution.then. f ( f (X)) = X also has no real
solution:

104.  Let A be a square Matrix all of whose entries are integers. Then which of the following is
True?

a) If det A==1, then A™ exists but alkit entries are not necessarily integers.
b) If det A==+1, then A™ exists.and.all it entries are non integers.

c) If det A==1, then A exists ad-all'its entries are integers.

d) If det A=+1, A™ need not exist.
Key. C
Sol.  Conceptual

105. The values of a for which the roots of the equation (a+1) x* —3ax+4a = O(a * —1) are

real and greater than,1

IS EE RIS
7 7 7 7

Key. C
Sol. D=9a’-16a(a+1)>0,x >1x,>1

Where X, + X, =a3—jill,x1x2 =;'—jr11:>x1+x2 -1>0&(x -1)(x,—-1)>0

—=a(7a+16)<0 (1)
a-2

—>0 2
a+1> ()
2a+1

0 3
a+l1 g ()

Solving —? <a<-1.

106.  If the equation x* —4x® +ax® +bx+1=0has four positive roots then (a, b) is given by
(A) (4,6) (B) (6,-4)

35



Mathematics Quadratic Equations & Theory of Equations

Key.

Sol.

107.

Key.

Sol.

108.

Key.
Sol.

1009.

Key.
Sol.

(C) (-4,-6) (€) (2,3)

B

Let the roots of the equation be X1, X2, X3, Xa then X + X2 + X3+ X4 = 4
and X3 XaXsXa =1

As A.M > G.M and equality sign holds only when numbers are equal.

X+ X, + X5+ X 1

We have 1= > (XX, XX, )2 =1

= X1=X2=X3=Xs=1
= X -4 +ax®+bx+1=(x-1)*=a=6,b=-4.

If roots of the equation ax? + bx + ¢ = 0; a, b, ¢ € R* be non-real numbers, lying inside the
unit circle, centered at origin, then

(A)b>0 (B)b<a
(Cc<a (D) none of these
C

Let z; be one of the root, then the other rootis Z,

c ¢
|z,f=-=-<1=c<a
a a

If both the roots of the equation x? + 2bx + logs (b? —4b +4)=.0 are of opposite sign then ‘b’
belongs to

(A) (1, 3) (B) (=00, 1) L (3, )
(C) [1,3] (DM1,2) v (2,3)
D

Let f(x) = x> + 2bx + logs (b?>— 4b + 4)

For both roots to be of opposite sign

f(0)< 0= logs (b>—4b+4)<0

=b?-4b+4<1

=b’-4b+3<0

= (b-1)(b-3)<0 = 1<b<3

Butb =2

~be(1,2)U(2)3):

Let f(x)=x3+ax2+bx+c and x4, X2 be the roots of f’(x)=0,if X, < X, then

() = 0.will have

a) No.real root if f(x,) <0 or f(x,)>0
b).Only one real rootif f(x,)<0 or f(x,)>0
c) Three real roots if f(x,)<0or f(x,)>0

d) cannot say any thing
B

Since coefficient of x3 is Positive .

.. local maximum is at x; and local minimum is at x, . case (i) : If f (Xl) <0 then

f (x,) < f (%) <0 then the only real root will be in (X,,%0) case (ii) : If f(X,)>0 then

f (X1) > f (Xz) >0 then equation will have only one real root in the interval (—oo, X).
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110.

Key.

Sol.

111.

Key.

Sol.

112.

Key.

SOL.

Let f,(x) and f,(x) be continuous and differentiable functions. If

f0)=£(2)=A(4), L)+ £i(8)=£,(0)=£,(2) = f,(4)=0 andif f,(x)=0 and

f21 (x) =0 do not have common root, then the minimum number of zeros of,

fi(x) fi(x)+ fi(x) f27(x)in [0,4] ,is

a)2 b) 4 c)5 d)3
D
fl(X) =0 has mini two sols in [0, 4]

f, (X) =0 has mini 3 sols in [0,4]

le(x) =0 has mini 2 sol in [0,4]

f,(x) f; (x)=0 has minimum 4 sols in [0,4]

%( f,(X) le(x)) =0 has mini 3 sols in [0.4]

For x> —(a. + 2)|x| + 9 = 0 to have real solutions, the range of ‘o’ is

(A) [0, 4] (B).[4,)
(C) (_OOI 7] U [11r OO) (D) [_41 OO)
B

2
a=2F2 o+ 2o

| x| | X]
= o=>4.

0<c<b<aand a, B are roots.of equation cx? + bx + a = 0 if a, B are non real then

lo|+[B] 2 1
A =P B) — =——
(A) 5 {a]|B] ()|a| B

1 1 1
C) —+—<?2 D) |a|+—<?2
APTMTY Orlerl+rg)
C

a

2550
of3 C>

o [B]>1
= lof?>1
= o] > 1
= IBl>1
1 1
= —+—<2
la| [B]

113. If two roots of the equation (P —1)(X2 +X +1)2 - (p +l)(X4 + X +1) =0 are real

and distinct and T (X) = 1-_ X then f (f (X)) +f (f (ljj isequalto____

+ X X

a) P by —P ¢ 2P d) —2P
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Key. A

2 2(x*+1
ol p+1 X*+x+1 :@:u:p:)ﬁ_

p—1 x®—x+1 2 2X X
1-x 1 1
As f(x)_1+X :>f(f(x))+f(f(XD_x+ .
:>f(f(x))+f(f(1j]:p
X
114. If o, 0O, .... an are roots of the equation x" + ax + b = 0, then (ou — o2) (o1 — az). (o= a) ...
(o1 — an) is equal to
(A)n (B)noy ™
(C) nas + b (D)noy " +a
Key. D
Sol. X"+ax+b=(x—ou) (x—ay) ... (X — o)

differentiate both sides w.r.t. x
X"+ a=(x— o). (X—on) + (Xx— o) (di (X = 02)een. (x—0ln))
X

put x=ou
nef 4 = (o= a) (o~ as) . (o~ )

115. @ is a non real complex cube root of unity and a,b € R.If @, @° are roots of

L+i =§ then a,b are roots of

a+x b+x X

a) 3X* —6x+2=0 b) 6Xx> —3x+2=0
) 2x* =3x+6=0 d) 6x* —2x+3=0

Key. B

Sol. The given equation simplifies X +2x(a+b)+3ab =0, whose roots are given table @, ®’

Hence a+b=1,ab=1 .So a,b are roots of x? —x 1 +1=O
2 3 2) 3

116.  Ifthe function f(X)=x%+3(a—7)x*+3(a®>—9)X—1 has a point of maximum at positive
values of x then

() ae(—oo,§j (b) ae(—x,7)
29
(c) ae(—OO, —3)u(3,7] (d) ae(3, oo)u(—oo, —3)
Key. C

sol.  f(X)=x*+3(@a-7)x*+3(a*-9)x-1
f'(x)=3x*+6(a—7)x+3(@*-7)
The roots of f'(X) =0 positive and distinct which is possible if
(i) b> —4ac >0=6(a—7)*-4(3)(3)(a* -9) >0
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29
=>a<—
7

(ii) Product of Roots >0 a°>—9>0
(iii) Sum of Roots > 0 a-7<0

a<7
S 29
= From i, ii, iii @ € (—o0,-3) (3, 7)
2 2
+
117. If a, f are the roots of X* — pX+0 =0 then value of 052—'34 =
a“+p
(A) p (B)q (c) p? (D) 9°
Key. D
Sol. a2ﬂ2 = q2
118. For p>0 and 3x% + pX+3=0 one root of above equation-is square of the other
then p is
(A)-6 (B) 10 (c)2 (D)3
Key. D
Sol. a+a’=—:;a°=1
a=1 o,
If a=1
P=-6 as P>0 neglected
fa=w;P=3
119. If one root or the equation X>—2X+K =0 is 1+2i and K € R then the value of k is
(A) -3 (B)<5 (€) 5 (D)3
Key. C
ol b® = 4ac => 4m’ = 4(8m=15)
ol.
m? —8m+15=0;m=+3,45
12x
120. If > <1 then
4x° +9
(A) xeR (B) Xe g
(C)x e {1} (D) X €C where Cis set of complex numbers
Key. A

Sol: 12|x|<4x*+9
(2x-3)">0 ; xeR

121. If «,f areroots of 3x% +2bx+Cc =0 whose descriminant is Aj,a+06,B+0 areroots of

9%? +2Bx+C =0 whose descriminant is A, then ﬁ is
2
1 1
A) — B) 9 C)3 D) —
( )9 (B) (C) (D) 3
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Key. A

&
Sol. —pbh=
o. a-p 3
A

(a+8)—(p+6)= \/9—2

A_A AL

9 81 ’AZ 9
122.  Ifthe sum of the roots of the equation 5X° —4x+2+k(4x2 —2X—1):O is6,then k=

(A) 13/17 (8) 17/13 (c) =17/13 (D) =13/11

Key. D
Sol. sum of the roots =6

2k +4 6>k :—_13

5+4k 11

123. If tane, tan S, tany are the roots of the equation X3 — sz <1 = 0-then the value of
(1+tan’ &r)(1+tan® B)(1+tan’ ) is equal to

a) (p—r)2 b) 1+(p—l’)2 c) 1—(p—r)2 d) none

Key. B
sol. (1+tan” ) (1+tan® B)(1+tan’ y )

=1+(tan’ a+tan’ B+tan’ y ) +(tan’ ortan® B-+tan Btan® y +tan” y tan” )+ tan” artan® Btan” y

=1-(p-r)’ e XPYP Y2+ %X
=(xy+ yz+zx)2—2xyz(x+ y+2)

124.  If the equation X°.+9y%—4x+3=0 is satisfied for real values of x and y then

A xelL3hy.e[L3] 8) x€[1,3],ye[‘_1 1}

3'3
-11 -11 -11
X A YA | 113 X A YA | A VA
© 6{3 3}y€[ ] P 6[3 3}3'6{3 3}
Key. B
Sol.. (B)Given equation is x> +9y® —4x+3=0 ...(0)

or, X*—4x+9y*+3=0.
Since x is real (—4)2 —4(9y2 +3) >0
o, 16-4(9y°+3)20 or,  4-9y’-3>0

Or, 9y*-1<0 or, 9y*<1 or, yr <=

Now Y < @—%Sys

Ol
Wl
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Equation (i) can also be written as
9y? +0y+x*—4x+3=0 ...(iii)
Since y is real .. 0? —4.9(X2 —4X+3) >0

or, x? —4x+3<0
=xe€[L3]

125. The equation a8x8+a7x7+a6x6+...+a0:0 has all its roots positive and real
(where a, =18, =—4,a,=1/2"), then

1 1 7 7
A)31:§ B)aiz—y C)32:§ D) a2—¥
Key. B
Sol. (B) Let the roots be &, @, ..., &
= og+a,+..tag=4
1
oya,....0 =
vs 1 +a,+...+q,
= (...0) —==AT% 8
2 8
= AM=GM = all the roots are equal to %
1Y 1
f— aiz—SCY(Ej :—F

1) 7
azzgcﬁ(zj :—?

1 5
% 53

126.  If a, b, c are positive numbers such that a>b>c and the equation
(a+b—2c)x*+(b+c—2a)x+(c+a—2b)=0 hasaroot in the interval (~1,0), then

A) b cannot be the G.M. of a, ¢ B) b may be the G.M. of a, ¢
C) biis the G:M. of a, ¢ D) none of these
Key. A

sol. et f (x)=(a+b-2c)x*+(b+c—2a)x+(c+a—2b)
According to the given condition, we have
£ (0)f(~1)<0
ie.  (c+a-2b)(2a—b-c)<0
ie. (c+a—2b)(a—b+a-c)<0

i.e. c+a-2b<0 [a>b>c, given =>a-b>0,a-c>0]
a+C
ie. b>——
2
= b cannot be the G.M. of g, ¢, since G.M < A.M. always.
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_ _|ax® +bx+c|
127.  Let a, B (a < b) be the roots of the equation ax’ +bx+c=0. If lim———=
x->m ax® +pbx+c

]

then
A, Al
A) 1 M<a B) a>0,a<m<pfp C) a—,m>,B D) a<0O,m> g
Key. C
Sol. According to the given condition, we have
‘am2+bm+c‘:am2+bm+c
ie. am’ +bm+c>0

= if a< 0, the m lies in (a,ﬂ)

and if >0, then m does not lies in (a,ﬂ)

Hence, option ( c) is correct, since

H:1:>a>0
a

And in that case m does not lie in (a,ﬂ) .

128. Let f (X) be a function such that f (X) = X—[X], where [X] is'the greatest integer less

1
than or equal to x. Then the number of solutions-of the-equation f (X)+ f (—j =1is (are)
X

A)O B) 1 C)2 D) infinite
Key. D
Sol.  Given, f(X)zX—[X], x e R—{0}

Now f(x)+f (ljzl x—[x]+l—F}=l
X X X
:>(x+lj—([x]+FD:1 :{x+i)=[x]+[1}+l
X X X X .(0)

Clearly ,R.H.S is an integer .. L. H.S.is also an integer

LetX+£=k an integer = x*—kx+1=0

X
£ k +/k?~4
2

For realvalues of x, k? —4>0—=k >2ork < -2
We also observe that k=2 and -2 does not satisfy equation (i)

. The equation (i) will have solutions if K >2 or K <—2,where K eZ.
Hence equation (i) has infinite number of solutions.

129.  If both the roots of (2a—4)9x —(2a—3)3x +1=0 are non-negative, then

A) O<a<? B)2<a<g C)a<% D)a>3

Key. B
Sol. Putting 3* =Y, we have
(28.—4) y2 —(2a—3) y+1=0

This equation must have real solution
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= (2a-3)"~4(2a-4)>0
= 4a® —20a+25>0
= (26l—5)2 >0. This is true.

y =1 satisfies the equation
Since 3" is positive and 3* >3°, y >1
Product of the roots =1xy>1
1

= >1
2a—4
= 2a-4<1 > a<g
Sum of the roots =2a—3>1
2a-4
2a-3)—(2a-4
- (2a-3)-(2a-4)
2a-4
= >0=a>?2
2a-4
= 2<a<§
2

130. Let @ and B be the roots of X* —6x—2=0Qwith @ > S if a =a"— " for n>1 then

the value of M =
33,
11 2)2 3)3 4) 4
Key. 2
Sol. & —6a—-2=0 B-68-2=0

:>ﬂ10 —Bﬂg —2ﬂ8 =0...... (2)
subtract (2) from (1)
131. If a,b,C. are positive real numbers such that a+b+c=1 then the least value of

(1+a)(1+b)(1+c)
(=a)-b)(1—c)
1).16 2)8 3) 4 45
Keyi=, 2
Sol. “a=1-b-c
=l1+a=(1-b)+(1-c)>2,/(1-b)(1-c)
~.(1+a)(1+b)(1+c)>8(1-a)(1-b)(1-c)

1S

132. The range of values of '@’ for which all the roots of the equation

(a—l)(1+ X+ X )2 = (a+l)(1+ X2+ X4) are imaginary is
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1) (o, 2] 2) (2,)
3) (-2.2) 4) [2,00)
Key. 3

Sol.  The given equation can be written as (X2 + X+1)(X2 —ax+1) =0

133. If @, B are the roots of the equation ax* +bx+c=0and S, =a" + " then

aS,,, +bS, +cS ;= (n>2)

1)0 2) a+b+c

3) (a+b+c)n 4) n? abc
Key. 1

Sol. S, ,=a"™+p™

=(a +ﬂ)(0¢” + 4" ) —aﬂ(a“fl +ﬁ”*l)
b C
= =8, ——S,
a n a n-1
134. A group of students decided to buy a Alarm Clock priced between Rs. 170 to Rs 195. But
at the last moment, two students backed out of the.decision so that the remaining
students had to pay 1 Rupee more than they had planned. If the students paid equal

shares, the price of the Alarm Clock is

1) 190 2) 196
3) 180 4) 171
Key. 3

Sol. Let cost of clock = X
number of students =n

X n*—2n
=—+1l=Xx=
n-2

n®—2n

then

=170< <195

135. If tan A tan B are the roots of X* —Px+Q =0 the value of sin? (A+ B) =
(where P,Q eR)

P2 P2
N~ 2) 50—
) P2+(1—Q)2 ) P2+Q2
Q° p?
8) 0———= 4) ———
: P?+(1-Q) ) (P+Q)
Key. 1
2
Sol.  tan(A+ B)=P— then sin*(A+B)= tan (2A+ B)
1-Q 1+tan’ (A+B)
136.  The number of solutions of ‘[X]—ZX‘ =4 where [X] is the greatest integer < Xis
1)2 2) 4
3)1 4) Infinite
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Key.

Sol.

137.

Key.

Sol.

138.

Key.

Sol.

139.

Key.

Sol.

140.

Key.

2
If x=neZ, |n-2n=4=n=+4

If X=n+K where 0< K <1 then ‘n—2(n+k)‘=4, it is possible if K :%

=|-n-1=4
..n=3-5

Let a,b and ¢ be real numbers such that a+2b+C =4 then the maximum value of
ab+bc+ca is

1 2)2 3)3 4)4
4

Let ab+bc+ca=Xx

= 2b*+2(c—-2)b—4c+c*+x=0

Since b e R,

o.c—4c+2x—-4<0

Since ceR

SX<4

For the equation 3X* + px+3=0, p > 0;if onexroot is the square of the other then value

of P is

1
1) 3 2).1 3)3 4)

2
3
3
g+l =—2

a®=1

If the equations 2X* +kx—5=0 and x> —3X—4 =0 have a common root, then the
value of K is

1) -2 2) -3

27 1
3) =~ 4) -=
) 4 ) 4
2

If “x” is the common root then 2a” +ka—5=0, o> —3a—4 =0 solve the equations.

If  and f are the roots of the equation X* —X+1=0 then a®® + 5 =

11 2)2
3) -1 4) -2
1
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1+iV3
X =
2
La=-0, f=-0

Sol.

2

141. If P(Q—F)X2 +Q(I‘—P)X+ I‘(P—Q):O has equal roots then é=

(where P,Q,r eR)

pi,t nl 1
P r Pr
3) P+r 4) Pr

Key. 1
Sol. Product of the roots =1

142.  The solution of the differential equation Y, Y, =3V is

Dx=Ay +AYy+A )% AY+A,
3)x=AYy*+Ay 4)none of these
Key. 1
Sol.  y,Y; =3y,
Ys _3Y%2 ) y,=3Iny,+Inc
Yo W%
Y, :Cyl3
Y

= =0y,
1

1
——=cy+¢,
Y1

o
dy \

C 2
x:—%—czerc3

SXEAY +AY+HA

143. “If(1+K)tan® x—4tan x—1+ K =0 has real roots tan X, and tanx, then
1) k<5 2) k*>6
3) k=3 4) k>10

Key. 1

Sol.  Discriminate >0

144. Let f(x) be areal valued function satisfying a.f (x)+b f (—x)=px* +gx+r,vxeR.
Where p,q,reR—{0} and abeR such that |a|=|b|. Then the condition that
f (x)=0 will have real roots is
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2 2 2
A) [a_+bj <4 B) (aLbj S4_pzr
a-b 4pr a—b q
2 2 2
022> L o) (2201 2o
a-b 4pr a-b q
Key. D
. . 20X
Sol. Using hypothesis we get f(x)— f(—x) =
145. The number of solutions of the equations n™™. m—|x” =1(where m,n>1&n>m)is
A)0 B) 1 C)2 D)4
Key. C
F
ol
ﬁm—wn
—m 0 " x
Sol. e =two solutions

146. The values of ‘a’ for which the equation x®+ax41=0.and x*+ax*+1=0 have a
common root
A) 2 B) -2 c)o D) 1
Key. B
Sol. Let o be acommon root
Then o +aa+1=0 --- (1)
And o' =aa? +1=0 --- (2)
ax()-2)=a-1=0=a=1
So, from X’ +ax+1=0=1+a+1=0=a=-2

147. If the roots of the equation.ax? +bx+c =0 are of the form a 1 and a+1’ then
a-— a
value of (a+b+c)2 is
A) 2b* —ac B) b’ -2ac D) b? —4ac D) 4b® —2ac
Key. C
Sol. By hypothesis L+a—+1:—9 and L.O[—JrlzE
a-1 « a a-1 « a
20°-1 b c+a
= — =——and a=——-
a" —a a c—a

= (c+a)* +2b(c+a)+b* =b*—4ac = (a+b+c)* =b*—4ac
148. The value of a, for which one root of the equation (a—5)x* —2ax+(a—4)=0 is
smaller than 1 and the other greater than 2 is

A) ae(5,24) B) ae(z—;,ooj C) ae(5,oo) D) ae(—oo,oo)
Key. A
Sol. (i) D>0

4a* —4(a-5)(a—-4) >0
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9a—20>0:>a>%:>ae(%,ooj --(1)
(i) @-5f@M)<0; (a-5f(2)<0
=(a-5)(a—5-2a+a-4)<0
=a>5=ae(5x) - (2)
and (a—5){(a—5).4—-4a+a—-4}<0
=((@-5(@-24)<0=>5<a<24
—=ae(524) - (3)
Using (1), (2) & (3)

The common condition is a € (5,24)

149. If the equations ax’> —2bx+c =0,bx* —2cx+a =0 and cx? —2ax+b =0 have.only
positive roots then
A)a>b>c B) a<b<c Cc)a=b=c D) a>b;b<c
Key. C
Sol. Roots of equation ax? —2bx+c =0 are +ve then discriminent >0—=b* >ac

b c
Sum of roots =— >0, product of roots =— >0
a a

C a
Similarly for other two equations, we get ¢* >ab :>B > O,B >0 and

azzbc:E>O&9>0
C c

Using above conditions a,b,C are all'+ve (or)all are —ve.
Multiplying we get c?a® >ab’c

= ac(b® —ac) <0 = b’ —=ac<0(..ac > 0)

Also a°—bc<0 & c*~ab<0

And all, we get @ +b”+c2—~ab—bc—ca<0

:%[(a—b)z+(b—c)2+(c—a)2J:O

K +p+3=0030, (or). PP (o) ==
y — — -

—
—

o+ a® ==

wlo

150. I ‘e.is a root of ax? +bx+c=0; B isaroot fo —ax? +bx+c=0 and y is a root of
ax? +2bx+2c=0 then

14

A) y<a<p B) a<fB<y Ca<y<pf D)%<7/<;
Key. C
Sol. Let f(x)=ax’+2bx+2c

Then, we have f (&) =aa’ +2ba +2¢ =-aa’ +2(aa® +ba +¢)

=—ac’ ['~a isa rootof ax’ +bx+c=0...aa’ +ba+c=0]

Also we have, f(f)=ap’+2bpB+2c=3ap" +2(-af*+bp+c)

=3af’ [v B isarootof —ax’ +bx+c=0...a°B-bp-c=0]
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151.

Key.

Sol.

Now. f(a)f(B)=-3a’a*B* <0 which implies that f (), f (/3) are of opposite signs and
hence, proves that the curve represented by y = f(X) cuts the X-axis somewhere between
a and .

In other words f(X) =0 has a root lying between & and 3.

2 —
If for any real X, we have —1< XZLXZ < 2 then the value of N is
X°—3x+4
A)ne[—LJZ5—6] B) ne[-1,3) C)ne[—J25—&—{} D)
ne[Lvﬁ5+6}
A
2 p—
é+ﬂx 2_ZSO
X°—3x+4

= x> —(N+6)x=10>0, true VX <R then
D<0=(n+6)*~40<0=—/40-6<n<+/40-6 - (1)
X2 +NX—2

Similarly —————+1>0=>2x* +(X—3)x+220
X —3x+4

=D<0=(n-3)?-16<0=-1<n<7 - (2)
Combined (1) & (2) we get N e[—l,m—G]
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