ICON o
JEE (Mains & Advanced) & NEET
Quadratic Equations
1. 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’ =_?1;a3 =1
a=1, oo
If a=1
P=-6 as P>0 neglected
ifa=w;P=3
2. If a,p areroots of 3x* +2bx+c=0 whose descriminant is A;;a+68,8+65 are roots

.o . A, .
of 9x° +2Bx+C=0 whose descriminantis A, then A—‘ 18
2

@ B9 (©)3 (D) ;
KEY:.A
Sol: a—ﬂz\/?_l
(05+5)—(/3+§):\/§_2
A _A AL
9 81°A, 9

3. If a isarootof ax’+bx+c=0; B isarootof —ax’+bx+c=0 and y is aroot of

ax’ +2bx+2¢ =0 then

A) y<a<p B) a<p<y C) a<y<p D) %<}/<§
KEY:.C
Sol: Let f(x)=ax’+2bx+2c
Then, we have f(a)=aa’ +2ba+2c=—aa’ +2(aa’ +ba +c)
=—aa’ [ a isa root of ax’ +bx+c=0...aa’ +ba+c=0]
Also we have, f(B)=aB* +2bf+2c=3aB> +2(—aB’ +bf+c)
=3ap’ [ B isaroot of —ax’ +bx+c=0...a’f-bf—c=0]
Now. f(a)f(B)=-3a’a’p* <0 which implies that f(a), /() are of opposite
signs and hence, proves that the curve represented by y = f(x) cuts the X-axis
somewhere between « and f.
In other words f(x)=0 has a root lying between « and 2.
4. If o and g are the roots of the equation (x—a)(x—b)=c =0, then the roots of
the equation (x—a)(x—f)+c=0 are
a) a,b b) a,c c) b,c d) a+c,b+c
Sol: (A)
(x—a)(x—ﬁ) =(x—a)(x—b)—c

= (x—a)(x-p)+c=(x-a)(x—b)= a,b are roots




5. Ifthe equation |x* +bx+c =k has four distinct real roots, then

2 72
a) b —4c>0 and 0<k <% b) 5" —dc<0 and 0<k <22

2_ _ 2
b —4e d)p> —dc <0,k > 2=b

C) b’ —4c>0 and k >

Sol:  (A)
For the equation to have four distinct real roots, the line y =k must intersect

y=|x* +bx+ at four distinct points.

2_
~b*—4¢>0 and ke[o,b 44cj

0. The quadratic equation x* —6x+a=0and x*—cx+6=0have one root in common,
the other roots of the first and second equations are integers in the ratio 4:3 then
the common root is
a)2 b) 1 c)4 d)3

Sol:  (A)

Let the roots of x> —6x+a=0are a,4p and x*’ —cx+6=0are a,38
o+4p =6, 4af =a

o+3p=c, 30=6

=af=2, a=8

The roots of x> —6x+8=0are 2, 4

Common root is 2

7. If p(g-r)x’+q(r—p)x+r(p—q)=0has equal roots then 2_

q
2) p+r b) p—r 0) p+r d) p—r
p—l” pl" pl" p+l"
Sol:  (C)
- r(p—l)
p(g-r)
2_1. 1 _p+r
q p r pr
8. The ratio of the roots of ax’ +2bx+c=01s same as the ratio of the roots of
px* +2gx+r=0then
2 2 2 2 2
a)b_:l’_z by L_4 oL -4 d L -2
ac q ac pr ac pr ac pr
Sol:  (C)
2 2 2 2 2
(m+n) _4b> _4q N
mn ac  pr ac pr
9. The set of values of 'a' for which in-equation (a—1)x*—(a+1)x+(a—1)20 is
true for all x>21s
A)|1.) B (1.1] O (=) D) (-3.-2)

Sol:  (B)
{a—l}xz—{cx+1}x+{a—l} =0
a[f —x+1)—(xg+x+'l}?_='[:l
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S PR S P S ae(l,z}
—x+1 ¥ —x+1 +1 1 3

10.  Solution set of 2{x}2 —3{x}+1>0 where{.} denotes the fractional part in [-1,1] is

A)LLﬂ~[%J] B){J}%}u[&%}uﬂ}

C)(—Léj D)[—%Jj

Sol:  (B)

0<x-n<—=xe n,n+l
2 2

11. If a,p are the roots of the equation ax’ +bx+c=0 and S, ="+ /" then

aS,,, +bS, +cS, | = (n22)

1)0 2) a+b+c

3) (a+b+c)n 4) n* abe
KEY.1

SO]. S,H_] =an+l +ﬂn+l

= (a+,8)(a” +ﬂ")—aﬂ(a”_l +,B"_1)
- by g
a a
12.  The number of roots of equation x*+x+3+2 sin x = 0, where x € [-n,n] is
(10 (2)2 3)3 (4) 4
Sol: (1)

12 1
X+—| ——+3+2sinx=0
( 2] 4

2
x+1 =—2$inx—E

2 4
LHS o0 —2$inx—%20

:23inx+ﬂ§0
4
. 11
=sinx<——
8

not possible
no solution
13. Number of rational roots of the equation ‘xz —2x—3‘ +4x=0 is
a)0 b) 1 )2 d) 4
KEY.B
X —2x-320=>x"-2x-3=0=>x=-3
Sol:

X’ =2x-3<0=x>—6x-3=0 no rational root

14 If the equations 2x* —7x+1=0 and ax’+bx+2=0have a common root, then




a) a=2,b=-7 b)a:‘?7,b=1 c)a=4,b=-14 dya=-4b=1

KEY.C
Sol:  First equation has irrational roots.:. both roots common
15.If p,q,r €R and the quadratic equation px*+gx+r=0 has no real root, then

a) p(p+q+r)>0 b) p(p+q+r)<0
c)g(p+q+r)>0 d) g(p+g+r)<0
KEY.A Sol: p(px2+qx+r)>0 for xe R. Take x=1
16.  Total number of distinct integral values of ‘a’ such that x> +ax +a + 1 = 0 has
integral roots is equal to
(a) one (b) two (c) three (d) four
Sol:  (B)

D=a’>~4(a+1)=a>-4a—4

= (a—2)*- 8 = A? (say)
(a—2)y-A*=8
a-2+AM)@-2-1)=8
Clearlya—2 + A and a— 2 —A are even
a—-2+A=4,a-2-A=2

a=5Ar=1
ora—2+tA=2,a-2-A=4
a=5Ar=-1
ora—2+A=—-4,a-2-A=-2
a=-1,A=-1
ora—2+A=-2,a-2-A=-4
a=-1,A=1

Thusa=-1or5

17.The condition that the equation l+ L

1 has real roots that are equal in
x x+b m m+b

magnitude but opposite in sign is
a) b’ =m’ b) »* =2m’ c) 2b* =m’ d) »* =3nm’"
Sol: (B)

x=m 1S one root, other root is x=-m
1 1 1 1
+

m -m+b m m+b

= b’ =2m’
18  If the difference between the roots of equation x*+ax+1=0is less than /5 then
the set of values of a is
) (3.0) b) (3.%) ) (~.-3) d) (-3.3)
Sol: (D)
o= Bl <5

N —4<5=0a><9= 3<a<3

19. If0 <c <b <a and the roots a, 3 of the equation cx” +bx+a =0 are imaginary
then

Py w2 Ol D)=




Sol:  (B)

o= —b+i\dac-b* and B: —b—iN4ac—b*

n
2c 2c
b*> +4ac—-b’ a
o = [p = A=t e
C C

20. If a, p are the roots of x*+ px+1=0and y,0are the two roots of x* +gx+1=0then

(a=7)(A=7)(a+d)(B+9)=

since disc. < 0.

a) ¢* - p’ b) p*-¢ c) p’+¢q’° d) p’q’
Sol:  (A)

o+pf=—p, ofp=1

y+o=—q,y0=1

Required value = (a—y)(8—7)(a+5)(B+96)
Z(aﬁ—y(a+,B)+y2)(a,8+(a+ﬂ)5+52)
=(y2 +py+l)<52 —p5+1)
=(pr—aqr)(-pd-qo)

=(¢-p*)po=q"-p

21.Three distinct positive real numbers a, b, ¢ are in H.P. then for the quadratic

equation

x? —kx +2b1% —al0 191 =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 a, B are roots

then afp =2b' —alol — !0
101 101

a —+cC
now ————> (Jac)"' > b

L oplot _ 4101 _ cloic g
=ap<0
=T00ts are opposite in sign.
22. Ifa and B, a and y , ¢ and ¢ 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 a+a’ =
a)-1 b) 1 c)0 d) abc
KEY.A
Sol:.  aa’ +2ba+c=0
a+2ba’ +ca=0 then (a+2b+c)(1+a+a’)=0
aa+2b+ca’ =0
"+ a,b,ceR’ then a+a’ =-1

23.  Ifp,q.r,s eR then the equation (x2 + px+ 3q)(—x2 +rx+ q)(—x2 + sx + 2q) =0

A) 6 real roots B) at least 2 real roots
C) 2 real and 4 imaginary roots D) 4 real and 2 imaginary roots
Sol: (B)

A1+A2+A3:p2—12q+r2+4q+sz+8q:p2+r2+s220

.. At least one equation will have real roots




COMMON ROOTS
24. The values of ‘a’ for which the equation x’+ax+1=0 and x*+ax’+1=0 have a
common root
A)2 B) -2 0o D) 1
KEY.B
Sol:.Let « be a common root
Then o’ +aa+1=0 --- (1)
And o' =aa’+1=0 --- (2)
ax(D)-2)=a-1=0=a=1

So, from ¥’ +ax+1=0=>1+a+1=0=>a=-2

LOCATION OF ROOTS

25.  If the equation x*+(a—6)x—1=0 is such that there are exactly two integers

between the roots of it, then the number of integral values of ‘a’ is
A)1l B) 2 03 D)4

\ / \ /

VAV

f(=2)20,/(-1)<0,7(2)20
—-2a+1520,6-a<0,2a-920

15 9
aS?,a>6,a27

Sol: (B) ‘ 6[6’175}
£(0)=-1<0

F(1)<0,7£(2)20,£(-1)=0
a—6<0,2a—9>0,6—a=>0

a<6,a2%,a£6

Integers: a=5,a="7
No.of integers = 2

26 If both roots of the quadratic equation x*>—2kx+k*+k—5=0are less than 5, then
k lies in the interval

a) (5.6) b) (6,%) c) (—=,4) d) [4,5]
Sol:  (C)
Both the roots are less than 5
Dkt [4K -4 (K +k-5)
2
S k+\5—k<5=>+1<5-k
=>1<5-k=>k<4=ke(—0,4)

= <5




27.  Let keRand the equation (k—2){x—[x]}* +2{x—[x]} +k* =0 where [ ]stands for

the greatest integer function ,has exactly one solution in (3,4),then k lies in the

interval

A) (34) B) (1.3 0) (01) D) (-10)
Sol: (D)

Lety=x—[x]

Then the given equation is
(k=2)y*+2y+k* =0thatis f(y)=0
Yis not an integer =k #0

3<x<4 :>[x]:3 :O<x—[x]<1 O<y<l

When the equation in x has exactly one solution in (3,4)
Then the equation in y has exactly one solution in (0,1)

= f(0)/(1)<0
e {(k=2)+2+K} <0
Kk +k) <0 = k(k+1)<0
ke(-1,0)
28. Ifa, b, c are positive numbers such that a>b>c and the equation
(a+b-2¢)x* +(b+c—2a)x+(c+a—2b)=0 has a root 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)bisthe G.M. of a, c 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
7(0)f(-1)<0
i.e. (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
1.e. b>

= b cannot be the G.M. of a, ¢, since G.M < A.M. always.
29.  If the equation x* —4x® +ax® + bx+1=0has four positive roots then (a, b) is given

by

(A) (4, 6) (B)  (6,-4)

© (-4,-6) (O)(2,3)
KEY.B

Sol:. Let the roots of the equation be x;, X, X3, X4 then X; + X, + X3+ x4 =4
and X1 X2 X3X4 = 1

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




X, +x, +x, +x 1
We have 1="1-"2 -3 " 74 > (y x x,x, )s =1
4

= X=X=x3=X4=1
= x4 +ax> +bx+1=(x-1)*=a=6,b=-4.
30. ForxeR, the equation x*+4x’ —-8x*+k =0 has
A) Only two real roots when k €[0,3] B) no real roots when & € (3,4]
C) Two real roots when k €(4,x) D) Two real roots when k € (—x,0)
Sol: (D)
We have x*+4x’ —8x* +k=0
=x" +4x’ —8x* =—k
= f(x)=x*+4x-8x%,g(x)=—k

v =i
N O N
Y T
{1, -3
N gI=y =t
(-4 -128)
When ke€[0,3] , y=—k intersects at 4 points

ke(3,4] , y=-kintersects at 2 points
k e(4,0) , y=-kdoes not cut curve at all
ke(—»,0) , y=-kmeets at 2 points
31.  The values of a for which the roots of the equation (a+1)x* —3ax+4a=0(a #-1)
are real and greater than 1
NN ETENES Y
KEY.C
Sol:.  D=9a*-16a(a+1)>0,x,>1,x,>1

Where x, +x, :3—a,xlx2 :4—a:>x1 +x,—1>0&(x,—1)(x,-1)>0
a

+1 a+1

= a(7a+16)<0 (1)
a—2

0 2

a+l1 g ( )
2a+1

0 3

a+l1 g ( )

Solving —g <a<-l.
32 Ifboth the roots of (2a—4)9*—(2a—-3)3"+1=0 are non-negative, then
A) 0<a<?2 B) 2<a<% C)a<% D) a>3

KEY.B
Sol:.  Putting 3" =y, we have
(2(1—4)y2 —(2a—3)y+1 =0
This equation must have real solution
=  (2a-3)-4(2a-4)>0
= 4a> —20a+25>0




= (2a-5) >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

>1

=
5
= 2a—-4<1 = a<5

2a-3
Sum of the roots =—2—>>1

(2a-3)—(2a i;)
2a—4

>0

>0=>a>2
2a—4

= 2<a<§
2

33. 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(?,ooj C) ae(5x) D) ae(—w,»)

Sol:A
(i) D>0
4a”> —4(a—5)a—4)>0
9a—20>0:>a>@:>ae(§,ooj - (1)
9 9
(i) (=5 /(1) <0; (a-5)f(2)<0
=(@-5)(a-5-2a+a-4)<0
=a>5=ae(5) - (2)
and (a—5){(a—5).4—4a+a—4}<0
=(@-5a-24)<0=>5<a<24
=ae(524) ---(3)
Using (1), (2) & (3)
The common condition is a e (5,24)
34. If both the roots of the equation x* + 2bx + logs (b* — 4b + 4) = 0 are of opposite
sign then ‘b’ belongs to
A)(d,3) (B) (=0, 1) U (3, )
O [1,3] (D) (1,2) v (2,3)
KEY.D
Sol:. Let f(x) = x* + 2bx + log; (b> — 4b + 4)
For both roots to be of opposite sign
f(0) <0 = log; (b*—4b+4) <0
=b’-4b+4<1
=b’-4b+3<0
=b-1)(b-3)<0 = 1<b<3
Butb #2
S be (1,2) U (2, 3).




35.

KEY.B

Sol:.

10

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) [-11] (B) [1.2)
(©) [3.4] (D) [-2.-1)

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 i.e., a>0

Let two roots of f(x)=0areaandp then a,p = w 71\ /‘a

2a -
2 2 ' ’
Soa=-lp="=1<p<2=1<=<2=ael,2] \/
a a

36. If o,B are the roots of x*—3x+A=0(A€R) and a<1<p, then the true set of values

KEY:

Sol:

37.

Sol:

38.

Sol:

of A equals

a) ke (2%} b) 1e (_oo,ﬂ

c) 7\.6(2,00) d) ke(—oo,2)

:d

Let f(x)=x"=3x+A
Clearly f(1) <0

f(x)

=1-3+A<0=>A<2=>he(—x,2)

If the roots of the quadratic equation (4p — p°—5) x’— (2p — 1) x + 3p = Olie
on either side of unity, then the number of integral values of p is

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

2)

4p - p’-5<0

S f(1) <0

(p—l)(p—4) <0

No.of integral values of p =2

If the roots of the equation x* —2ax+a® +a—3=0 are real and less than 3 then
1) a<2 2) a<3 3) a<% 4) a<4

(1)

Let f(x)=x2—2ax+a2+a—3:0
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Then (i) A>0 (i) sum of root <6 (iii) f(3)>0
39. Ifb > a, then the equation (x—a) (x—b) — 1 =0 has

(A) both roots in (a,b) (B) both roots in (-
OO,a)
©) both roots in (b, ©) (D) one root in
(—oo,a)and other in (b, « )

KEY.D

Sol:. The given equation can be written as

x*—(a+b)x+ab-1=0

Let a,p be its roots.
. a+PB=a+baoap=ab-1
-. 1f one root is less than a, then the other root is greater than b,
-. we have one root in (-=,a) and other in (b,®).

CUBIC AND BIQUADARATIC EQUATIONS
40.  The equation (x2 +6x+7)2 +6(x2 +6x+7)+7 =x has
A) no real solutions B) exactly two real and equal solutions

C) exactly two distinct real solutions D) all its solutions are real
Sol:  (A)

letx2+6x+7=f(x)

f(f(x))=x:>f(x)=f’l(x)

= f(x)=/1"(x)

= x’+6x+7=x=x"+5x+7=0 has no real solutions

The given equation has no real solution.

41.  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
@ a2 (b) ae(~=.7)
29
(¢) a e(—oo,—3)u(3,7j (d) ae(3,0)u(—0,-3)
KEY.C

Sol:
f(x)=3x>+6(a—T)x+3(a’-7)

f(x)=x"+3(a-7)x" +3(a> -9)x—1

The roots of f'(x) =0 positive and distinct which is possible if
(1) b* —4ac>0=6(a—7)*—4(3)3)(a’-9)>0

29
=a<—
(ii) Product of Roots >0 a*-9>0

(ii1) Sum of Roots > 0 a-7<0
a<7

C e el 29
—Fromi,ii, iii ae (—00,—3)U(3,7)

43, If f(x) :(x2 +3x+2)()c2 —7x+a) and g(x) :(x2 —x—l2)(x2 +5x+b) then the
values of a and b, If (x+1)(x—4) is HCF of f(x) and g(x)
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a) a=10:b=6 b) a=4:b=12
c)a=12:b=4 d) a=6:6=10

KEY.C

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

44.  The equation (x*+3x+ 4)2 +3(x* +3x+4)+4=x has
a) all its solutions real but not all positive b) only two of 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 hasno real solution then f(/(x))=x also has no
real solution:

45. Ifp,q.r,s € R then the equation (x2 + px + 3q)(—x2 +rx+ q)(—x2 +5x + 2q) =0

A) 6 real roots B) at least 2 real roots
C) 2 real and 4 imaginary roots D) 4 real and 2 imaginary roots
Sol: (B)

A+A +A=p*—12q+1 +4q+5> +8q=p* +r’ +5° >0
.. At least one equation will have real roots
46. 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.
(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—a1)(x—a2).cccccruueee. (x—an) where ay,ay........aueg take log both
sides and differentiate. Then
UGN N
f(x) x—a x-ap xX—ay,
Again diff w.r.t. ‘x’
" ' 2
- 1 1 1
5 =— 5+ A —
f (x—a1)” (x—a2) (x—an)
<0VxeR

=3 ff"—(f')2 =0 has no real root
47. Consider the equation x*—ax’—bx’—cx—-d=0,a,b,c,del’,a>b>c>d,
then the number of integral solution(s) will be
A)0 b) 2 C)4 D) None of These
Sol:  (A)
Suppose m is an integral root of x* —ax’ —bx*—cx—-d=0
As d#0=>m=0
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() m=0
m'—am’—bm’—cm=d
=d=m(m’—am?—bm -c)
=dz=m
Also, m*—am®*=bm? +cm + d
m*(m—a)=bm’+cm +d
— m > a = contradiction

(M) m<20
m = —-n
=n*+an’-bn’+cn-d=0

n'+n’(an—-b)+ (cn—d)>0

48. The number of values of k for which (x* —(k—2)x—2k)(x* +kx+2k—4)is a perfect

Sol:

50.

Sol:

51.

Sol

52.

Sol

square is
a)l b) 2 c)0 d) none of these
(A)
Let the expression is of the form (x—a)(x—f£)(x—7)(x-9).
It can be a perfect square if either both expressions are simultaneously perfect
squares or both roots common. i.e., (k—2)"+8k=0 and k*-4(2k-4)=0 or
2-k 2k

Kk 2k—4

Solving we get k can take only one value.

The number of real roots of the equation x’ —3x+1=01s

Ho 2)1 3)2 4)3

4)

Let f(x) =x —3x+1

Then f(x) =3(x2 —1)

Let /'(x)=0=x==land f(1) f(-1) <0

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

-1 -1 -1 -1
(A) ®) -] © 3 D) -
(D)

Let roots are a and 3o, then 400 =4a oo = a and
a2—4a2+a+f(a):0 = f(a):3a2—a

minimum value of f(a)= %1; = 1_—21

. 8 6 . ..
The equation ax’+ax’+ax’+..+a,=0 has all its roots positive and real

(where a, =1,a, =—4,a, :1/28), then

1 1 7 7
A) 41=§ B)“1=—2—4 C) a2:§ D) az=2—g
(B)
Let the roots be ¢,,Q,,....,Q,
= o +ta, +..ta,=4
1
aa,....0y = —
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= AM=GM= all the roots are equal to %

53. If p, p:2(q1 +q) then which of following statement about the quadratic equations

4 px+q=0,x"+px+¢,=0 is always true (Here p, p..q.q,.<R)
(a) Both the equations have real roots
(b) Both the equations have imaginary roots
c) at least one of the equations has real roots
(c) exactly one of them has equal roots
Sol  (O)
A= P’ —4q;A, :p12 —4q,
A+A, =p +pi —4(g+q)=p"+p —2pp=(p—p) 20
Both A, A, can of be negative.

Hence 3.

54. If the roots of the equation ax’+bx+c=0 are of the form Ll and —+, then
o — o

value of (a+b+c)2 is

A) 2b* —ac B) »°-2ac D) »*-4ac D) 4b*> —2ac
KEY.C
Sol: By hypothesis @ el b ong 2 2Hl ¢
a-1 « a a-1 a a
20°-1_ b c+a
——=——and a=
a’—a a c—a

= (c+a) +2b(c+a)+b* =b>—dac = (a+b+c)’ =b" —4ac
x> +nx—2

55 [Iffor any real x, we have —1<————<2 then the value of » is
x —3x+4

A) ne[—l,m—q B) ne[-1,3) O ne[—@—@—l] D) ne[l,m+6]

KEY: A
Sol' M_2<0
C X -3x+4 B

= x’—(n+6)x=10>0, true VxeR then
D<0=(n+6)’—40<0=—/40-6<n <40 -6 - (1)

Similarly lzﬂzo:»zf +(x=3)x+22>0
x*=3x+4

= D<0=(n-3-16<0=-1<n<7 ---(2)
Combined (1) & (2) we get ne| -1,440-6]
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56. Let f(x) = 2x* + ax® + bx, (a, beN), if graph of f(x) cuts the x—axis at 3 distinct
points, then minimum value of a? + b? is

(A) 10 (B) 2
©)9 (D) 8
Sol:  (A)

f'(x) =6x*+2ax +b
If f(x) = 0 has 3 distinct
real roots, then f'(x) =0
must have 2 distinct real roots for it
4a*-24b>0 = a*> 6b
=a>3,b>1 andfora=3,b=1,1(x)=0
has 3 distinct real roots.
57.  For the equation 3x* + px+3=0, p >0, if one root is the square of the other then

value of P 1s

1)% 2) 1
3)3 4)§

KEY.3

Sol: a+a*=-L

3
a’ =1
58.  Ifthe equations 2x*+kx—5=0 and x> —3x-4=0 have a common root, then the
value of & is

1) -2 2) -3
27 1
3) 1 4) 2
KEY.2
Sol: If ‘@’ is the common root then 2a’+ka-5=0, a®-3a—-4=0 solve the
equations.
59. If « and B are the roots of the equation x> —x+1=0 then ™ + > =
1 2)2
3) -1 4) -2
KEY. 1
Sol: x= 1£i/3

La=—o, f=—0"

60. If P(Q—r)x*+Q(r—P)x+r(P—0)=0 has equal roots then é: (where P,Q,r € R)

1 1 1 1
1) —+- 2) ——-
)P+r )Pr

3) P+r 4) Pr
KEY.1
Sol:  Product of the roots =1
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61. Ifthe equations x*+2Ax+A°+1=0, A€ R and ax’ +bx+c =0 where a, b, ¢ are
lengths of sides of triangle have a common root, then the possible range of
values of 1 is

1) (0, 2) 2) (v3.3) 3) (242,32 4) (0,e0)
KEY.1
Sol: (x+2,)2 +1=0 has clearly imaginary roots

So, both roots of the equations are common

a b c

R A

=21 e Hew)
Thena=k,b=2/"tk,c=(/12+l)k
As a, b, ¢ are sides of triangle
a+b>c = 2A+1>1+1= 1> -24<0

=€ (O, 2)
The other conditions also imply same relation.

62.  The number of solutions of V3x* +x+5 =x-3is

Ho 2) 1 3)2 4)4
KEY.1
Sol:  Note that we must have 3x* +x+5>0and x—3>00r x>3.

V3x +x+5=x-3.... (1)

Squaring both sides of (1), we get

3X° +x+5=x"-6x+9

:>2x2+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.
63. If x*+2ax+10-3a>0for each x e R,then

1) a<-5 2) -5<a<?2 3) a>5 4) 2<a<s5
KEY.2
Sol:  x*+2ax+10-3a>0VxeR

:>(x+a)2—(a2+10—3a)>0‘v’xeR

=a’+3a-10<0
= (a+5)(a—2) <0
= -5<ax<?2
64.  The number of solutions of the equations of the equation x*+[x] -4x+3=0 is
Where [ ] denotes G.L.F.
1)0 2)1 3)2 4)3
KEY.1
Sol:  Given equation can be written as (x> —3x+3)- f =0 where
f=x—[x] and OL <1
LO<X =3x+3<1
solving x*—3x+3=0 ; roots are Imaginary
S X =3x+3>0VxeR
solving x* —3x+3<1=1<x<2
if l<x<2;[x]=1.
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putting [x]=1 in the given equation and solving we get x=2. Butl<x<2 .. the

given equation has no solution.

65. Ifa, b, c are positive numbers such that a>b>c and the equation
(a+b-2¢)x* +(b+c—2a)x+(c+a—2b)=0 has a root 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
C)bisthe 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
7(0)f(-1)<0
i.e. (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
1.e. b>

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

66. Ifay, oy, ....a, areroots of the equation x" + ax + b =0, then (o) — o) (o —
as3) (o — o) ...
(o1 — a) 1s equal to
(A)n (B) no™
(C)nay +b (D)na; " +a
KEY: : D
Sol: i1 x"+ax+b=x—-o;) (X—0a2).... (X—ay)

differentiate both sides w.r.t. x

nx™! +ta=xX—-0) ... X—on) +t(xX—0ay) ((%((X—OCZ) oo (X =)

put x = o no " +a = (o — o) (o] — 03) ... (0 — Oy)
67. Ifax?+bx +c; a,b,ceR has no real zeroes, and if ¢ <0, then
(a)a<o0 (b)a+b+c>0 (c)4a+2b+c>0(d)a—-b+c>0
KEY:: a
Sol  Let f(x) = ax? + bx + ¢. Since f(x) has no real zeroes, either f(x) >0 or f(x) <0
for all xeR . since f(0) = c <0, we get f(x) <0 for all xeR . Therefore, a <0 as
the parabola y = f(x) must open downward. Obviously (1), f(—1) and f(2) <0.
68.  The value of ‘a’ 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) 3 (B) -3 ©) 3 (D) -3
KEY.A

Sol Let the roots are o and 2o
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1- 2
= a+2a=2i andoc.20t=2—
a“—5a+3 a“—5a+3

1 (1-3a) 2
2| = =

9 (a’—5a+3)’ a’—5a+3
92> —6a+1=9a%>—-45a+27

39a =26
2

3

69.  For x>—(a. + 2)[x| + 9 = 0 to have real solutions, the range of ‘o’ is
(A) [-o, 4] (B) [4, )
(C) (—OO’ 7] N [1 19 OO) (D) [_4a OO)

= o=4.
70.  0<c<b<aand a, B are roots of equation cx* + bx +a = 0 if o, B are non real
then

o] +]B] >
A) LB B) 2 - L
() 2B p) B) =

1 1 1
C) —+—<2 D —<2
© s (D) [l g <
KEY.C
Sol: aB:3>1

C

ol B> 100> 1=l > 1=fpl > 1= Lo <2

ol |PB|

71 o is anon real complex cube root of unity and a,b € R .If o, are roots of

1 1 3
+ == then a,b are roots of
a+x b+x x

a) 3x°—6x+2=0 b) 6x> —3x+2=0
c) 2x*=3x+6=0 d) 6x* —2x+3=0

Sol: The given equation simplifies x*+2x(a+b)+3ab=0, whose roots are given table
®,0°
1 1 2 1)y 1
Hence a+b =5,ab =3 .So a,b are roots of x —x(§j+§ =0

72.  1Ifa, b, c are positive numbers such that a>b>c and the equation
(a+b-2¢)x* +(b+c—2a)x+(c+a—2b)=0 has a root 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)bisthe G.M. of a, c D) none of these
KEY.A

Sol:.  Let f(x)=(a+b-2¢)x’+(b+c—2a)x+(c+a—2b)
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According to the given condition, we have
7(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

i.e. b>

=b cannot be the G.M. of a, ¢, since G.M < A.M. always.
73.If a, B are the real roots of x* +(a—4)x+a*-3a+3=0 and a’ + 5° =6 then a =

A) -1-5 B) 1-/5 C) -1++/5 D) 1+5
KEY.C
Sol: Disc 20 = (a—4)* —4(a* -3a+3)>0

=a’ +16—-8a—4a”* +12a-12>0

=3a"—4a-4<0=3a"—6a+2a—4<0

:>(3a+2)(a—2)£0:—§£a£2

a2+,82 =(a+,8)2—205ﬂ=(4—a)2 —2(a2—3a+3):6
=a*+16-8a-2a° +6a—6=6

—2+4+16

2
74. If aeR and the equation (a—2)(x—[x])2+2(X—[x])+a2:0 (where [x] denotes

=a'+2a-4=0=a= :>a:—14_r\/§

the greatest integer < x) has no integral solution and has exactly one solution in
(2,3) then a lies in the interval

(A)(=1,0) (B) (0,1)
(O)-1.3) (D) (1,3)
KEY.A

Sol: Let y=x—[x]
Then equation (a-2) (x-[x])? + 2 (x—[x]) + a*=0 (D)
can be written as
f(y):(a—2)y2 +2y+a’=0
since X cannot be an integer
S y=x—[x]=0. thus a=0
when 2 <x <3, [x]=2.
=0<x-[x]<11e. 0<y<I. ....(2)
since (1) has exactly one solution in the interval (2,3), (2) has exactly one
solution in the interval (0,1).

This is possible if f(0) f(1) < 0 for otherwise the equation (2) has either no or
two solution (0,1).

:>a2(a—2+2+a2)<0
=a(a+1)<0 ['.'a2>O]

=-1<a<0 or ae(-1,0)
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- (a) holds.
75  If the roots of the equation ax® +bx+c=0 be & and p and those of the equation
b’ —dac |
Ax*+Bx+C=0 be a+k and p+k, then B2—4/i(23 is
a2
(A (B) 1
)2 D) &
©2* () A

KEY.A

Sol: a+B=—E and of =>
a a

Let o' =a+k ..(1)
B'=B+k (2
subtract (1) and (2)

o -B'=o-P

(o' =B') = (=)’
(o' +p')—4a'B' =(cu+B)" —4af
(5 -C)
A a
b* —4ac (ajz
= == .
B’ —4Ac A
76. If p(x)=ax’+bx+c and Q(x)=-ax’+dx+c, ac # O then the equation
p(x).Q(x):O has
(A)Two real roots (B) More than two real roots

(C)at least two real roots (D) No real root
KEY.C

Sol:  P(x) =0 has real roots, if b>—4ac>0 and Q(x)=0 has real roots, if d*+4ac>0
Now, ac # 0. ifac <0, b*>-4ac>0 and hence P(x) = 0 has real roots.
If ac>o0, then d*> +4ac>0 and hence Q(x) = 0 has real roots..

Hence, atleast two roots of P(x). Q(x) = 0 are real.
77. Let aand pbe the roots of x*—6x-2=0with a> g, If a =a"—p"for n>1, then

the value of %0"2% jg
dy
Sol: (3)
alo—ﬂ10—2(a8—ﬂ8)
2(0{9—ﬁ9)
@) ()
2(a9—ﬁ9)
:>6(a9—,310):3['.'a2—2=6aJ
2(a’ - p°) p-2=6p
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78 The number of values of a for which (a’-3a+2)x’+(a’—5a+6)x+a’—4=0is
identity in x is:

Sol: (1)
a*-3a+2=0and &’ -5a+6=0and o -4=0

a=12and a=2,3and a=+2
a=2

79 If a#0, ax’+bx+c=0,bx’+cx+a=0have a common root then the value

@ b» 32

2bc pca pab ig equal to:

Sol: (8)
(ac—bz)(ab—cz):(bc—az)2
a’bc—ac® —ab’ +b°c* =b°c* +a* —2a’bc
a +b +c =3abc

a bl S+

2bc ca ab:2 abc :23:8

80. Number of real solutions of the equation x°—x° +x*—x’ +x* —x+ % =0 1S

Sol:  (0)

2 2
x* x—l +§x2 x:z +§:0
2 4 3 8

= No real solution.

81. If the biquadratic x# + 4x3 + 6px2 + 4qx + r is divisible by x3 + 3x2 + 9x + 3,

then the value of M is

Sol:  (3)
Let x4 + 4x3 + 6px2 + 4qx + 1 (ax + b)(x3 + 3x2 + 9x + 3)
comparing coefficients of x4 and x3
a=1; 3a+b=4 b=1
comparing coefficient of x2, x and constant terms
9a+3b=3p6p=12p=2
3a+9b=4q4q=12q=3 andr=3

ptqr=15
82. The integer value of ‘K’ such that x* —2(4k—1)x+15k’ -2k—7>0 VxeR is

Sol: (3)
4(4k-1) -4(15k* -2k -7) <0
=k’ —6k+8<0
=2<k<4

83. The leastpositive integral value of real 4 so that the equation
(x—a)(x—c)(x—e)+A(x—b)(x—d)=0,(a>b>c>d>e) has distinct real roots
1s

Sol: (1)

S =(x—a)(x—c)(x—e)+A(x—b)(x—d)
:f(a):l(a—b)(a—d)




84.

Sol:

85.

Key.

Sol:

86.

Key.

Sol:
87.

Key.

Sol:
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= f(b)=(b-a)(b=c)(b—e)<0

flo)= ( b)(c d)
f(d)=(d=a)(d~c)(d=e)>0

f(e)= /I(e b)( )

If 2>07(a)>0,aroot lies between b and a.

If 2<0f(e)<0,aroot lies between e and d.

Always a root lies between d and » = all roots are real and distinct as exactly
two can’t be real.
If 2 =0 roots are a,c and e.

If p(x):ax2+bx and q(x)=1x2+mx+n with p(l)=q(1);p(2)—q(2):1and
p(3)—q(3)=4 then p(4)-¢q(4) isequalto

)]
p(1)-q(1)=0=(a+b)—(I+m+n)=0 —cmemmmemmee- (1)
p(2)-q(2)=1=4a+2b—(4+2m+n)=1  —ceemmmmeemmeev (2)
p(3)-q(3)=4=9a+3b—(9+3m+n)=4  —ceemmmeemmee- (3)
3%(3)+1(1)=3x(2)
We get (16a+4b) (16l+4m+n):9

p(4)-q(4)=9

Let P(x)=x’+bx+c, where b and ¢ are integer. If P(x) is a factor of both
x* +6x* +25 and 3x* +4x* +28x+5, find the value of P(1).

4

Since P(x) divides into both of them

Hence P(x) also divides

(3x* +4x” +28x+5)=3(x* + 6x° +25)

= —14x" +28x—70 = —14(x* —2x+5)

Which is a quadratic, Hence P(x)=x’-2x+5

~P()=4

Largest integral value of m for which the quadratic expression
y=x"+(2m+6)x+4m+12 is always positive, VxeR, is

0

D<0=-3<m<l=>m=0

Let «, and 7 be the roots of equation f(x)=0, where f(x)=x"+x’—-5x-1.

Then the value of ‘[a’ [8]+[7] ] denotes the greatest integer function,

is equal to
3

Given f(x)=x"+x*—5x-1

5
- f'(x)=3x" +2x—5. The roots of f'(x)=0 are =3 and 1

Writing the sign scheme for f'(x),




max min
—00 = ® @ > 00
TVE 513 -ve 1 +ve

Also , f(—0) =—0<0, f(c0) =0>0

5 148
D=—4 7| -2 |=—22
S@ ,f[ 3j 77
Now, graph of y = f(x) 1s as follows
A

S(3)=-"27+9+15-1=-4<0
f(—2)2—8+4+10—1>0
F(=1)=4>0, £(0)=—1<0
£(2)=1>0

S B3<a<2,-1<B<0,1<y<2
|la]+[Bl+[r]H -3-1+1|=3

88.  The set of real parameter 'a' for which the equation x* —2ax* + x+a> —a =0has

all real solutions, is given by [ﬁ,ooj where m and n are relatively prime
n

positive integers, then the value of (m+n) is
Key. 7
Sol:  Wehave @ —(2x* +Da+x* +x=0
XD J@x2 +1) —4(x* +x)
2
2a=(2x"+1)£(2x-1)

On solving +ve & -ve sign we got

89.  Number of positive integer n for which »* +96 is a perfect square is
Key. 4
Sol:  Suppose m is positive integer such that n* +96=m" then
(m—n)(m+n)=96
As m—n<m+n and m—n,m+n both must be even
So, the only possibilities are
m-n=2m+n=48m-n=4,m+n=24

m-n=6m+n=16m-n=8m+n=12

23




90.

Key.

Sol:

91.

Key.

Sol:

92.

Key.

Sol:
93.

Key:

Hint:

24

So, the solutions of (n2,n) are (25,23),(14,10),(11,5),(10,2)

Number of real roots of 2% +3x° +2x° +3x° +...... +2x+3=0 is
1

(X' _1)

Given equation can be written as (2x +3)(x™ + x™ +.....+1) = 2x +3)~—
X

-3 . .
So, the real roots are x = il,;, out of which %1 are not roots of given

equation.

Let P(x)=x"+bx+c, where b and c are integer. If P(x) is a factor of both
x*+6x* +25 and 3x* +4x* +28x+5, find the value of P(1).

4

Since P(x) divides into both of them

Hence P(x) also divides

(3x* +4x* +28x+5)-3(x* + 6x7 +25)

= —14x" +28x-70 =—14(x* = 2x+5)

Which is a quadratic, Hence P(x)=x"-2x+5

L P()=4

Largest integral value of m for which the quadratic expression
y=x"+2m+6)x+4m+12 is always positive, VxeR, is

0

D<0=3<m<l=>m=0

The least integral value of ‘a’ such that (a—3)x*+12x+(a+6)>0VxeR is
7

ax’ +bx+c¢>0vVxeR=a>0,D<0
:>(i)a—3>0(ii)(a+9)(a—6),a>6

Least integral value of a="7

94. Find the least integral value of a such that V9-a% +2ax—x2 > y16—x

Key :

Sol :

2 for at least

one positive X.

6
y:\/9—a2 +2ax — x>
(x—a)2 +y*=9
N N .
-
/
| ; -
4 (a-3 t (a3

For given inequality to hold for positive x.
a—3<4

=a<T7=a=6
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95.  If the equation x* + px® + qx> + rx + 5 = 0 has four positive real roots, then the
minimum value of pr/10 is
Key. 8
Sol:  Leta, B, v, 0 be four positive real roots of given equation.
Then a+pB+y+d=—p
Zap=q
YoPy=-r
ofyd =5
using A.M. > G.M.

a+B+y+8> m
— > (aPyd
p (aPyd)

ZoPy 303, 3q3\1/4
—>(a o
7 ('py'87)

pr = 80

96. The set of real parameter 'a' for which the equation x*—2ax* +x+a*> —a=0has

all real solutions, is given by {—,wj where m and n are relatively prime positive
n

integers, then the value of (m+n) is
Key. 7
Sol:  Wehave @ —(2x* +Da+x* +x=0
XD J@x2 +1) —4(x* +x)
2
2a=(2x" +1)£(2x-1)

On solving +ve & -ve sign we got

az>—
4

som+n="7T
97.  Number of positive integer n for which »*+96 is a perfect square is
Key. 4

Sol:  Suppose m is positive integer such that n”> +96 = m> then
(m—n)(m+n) =96
As m—n<m+n and m—n,m+n both must be even

So, the only possibilities are
m—n=2m+n=48m—-n=4,m+n=24

m—n=6m+n=16om—-n=8,m+n=12
So, the solutions of (m,n) are (25,23),(14,10),(11,5),(10,2)
98. The sum of all the real roots of the equations |x—2[ +
Key. 4
Sol: |x—2f +]x-2|-2=0

x=2|-2=01s....

= (jx-2|+2)(]x-2]-1)=0=|x-2[=-2,1

~Jx=2|=lor x=3,1 = sum of the roots = 4




99.

Key.

Sol:

100.

Key.

Sol:

101

Key.

Sol:

26

If a,p are the roots of the equation (x*-x)+x+5=0 and if 4, &%, are two

4
values of 1 for which the roots o,p are related by %+§ = g,then the value of

Ao A )
Sl R (255—1{2) then [k is
7\'2 1
1
.E+E:£EiEX:EEE:f:jx%46x+1:0
B «a ap 5
2 2

Now £+EZM:254

7\'2 7\'1 7\'17\'3

The sum of squares of all integral values of a >—5 for which the inequality
x> —ax+6a <0 is satisfied for all x €(—1,1) must be equal to 6k then k is

5

f(x)=x"-ax+6a

D>0, £(1)<0, £(~1)<0
value of a are —4,-3,-2,—-1

(—4)" +(-3) +(=2)" +(~1)" =30

Ifa, beR and equations ax*+30x+b=0 and x*>+3x+4=0 have a common
root, then

4a—Dbis
0
x? +3x +4 =0 has imaginary roots so both roots are common
..a_30_b
1 3 4

a+b=50




