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1. The number of solutions of JA—X +4K+8 =12

is
A0
B.1
C.2
D.3
Sol. C
Vd—ar++/r+9=5 (1)

Notethat4—xz0andx+920=-9=x=4.

We can write (1) as qm =5- Jm

Squaring both the sides we get
x+40=25-104—x +4-x

= 10J4—x =20-2x = S54-x=10—-x

Squaring both the sides we get
25(4-x=100-20x+x" = 2'+5x=0

= xix+5=0 = x=0orx=-=-5

Both x =0 and x = — 5 satisfy (1).

2. The value of a for which one root of the quadratic equation, (a2-5a+ 3) x2+ (3a-1)x+2 =
0 is twice as large as other, is

2/3
1/3
1/3
2/3

SOow»
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Sol. D

(a2-5a+3)x2+(3a-1)x+2=0 (D
Let & and 2 & be the roots of (1), then

(" -Sa+3) o+ Ba-Da+2=0 (2
and (@ —S5a+3) (4 +Ba-1DRa)y+2=0 (3

Multiplying (2) by 4 and subtracting 1t from (3) we get
(Ba-1)2a)+6 =0

Clearly a # 1/3. Therefore, o =—33a-1)
Putting this value in (2) we get
(@ =5a+3)(9-0Ba-123)+203a-1)* =0

. 0a?— 450+ 27— (0a* —6a+ 1) =0
— —309a+26=0
= a =23,

For a = 2/3, the equation becomes A 4+0x+18= 0, whose
roots are — 3, — 6.

3. Iff(x) =x%+ 2bx + 2c? and g(x) = - X2 - 2cx + b? are such that min f(x) > max g(x), then the

relation between b and ¢, is

A. no relation

B. 0<c<b/2

C. V2

. [FI> +2]b]
Sol. D

fix)=(x + b4 200 b

= min fix) = 2c7 — b7
Also g[xj:—x2—26x+bz:b2+f‘2—(x+f‘,]z
= max gix) = b+’

As min fix) > max gix), we get 22 B> b4t

= 2= 2ht =l = V2 b
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4. Letpand qbetheroots of x2- 2x + A= 0 and letr and s be the roots of x2 - 18x+ B =0.If p <
q <r<sareinan A.P. then the ordered pair (A, B) is equal to

A. (-3,77)
B. (77,-3)
C. (-3,-77)
D. None of these
Sol. A
Wehavep+g=2.pg=A (1)
and r+s5=18 rs=FH (2}

As p, g. r. s are in AP, we take

p=a-3d g=a-dr=a+d s=a+ 3d.
Asp<g<r<s wehaved= 1

Now, 2=p+g=2a-4d

and IB=r+s5=2a+4d

Solving above equations, we get a =5 and d = 2
p=—-l.g=3r=7ands=11

Thus, A=pg=-3andB=r=77.

5. Suppose a, b, c are three non-zero real numbers. The equation x2 + (a + b + ¢)x + (a% + b2 + c?)
=0 has

two negative real roots

two positive real roots

two real roots with opposite signs
no real roots

SOowm>

Sol.

(v}
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x2+(@a+b+c)x+(@+b2+c2)=0 (1)
Discriminant I? of (1) is given by
D= (a+b+cl—da+ b +ch)
= — (B +7=2bc) + (c? + a® —2ca) + (a* + b* -
2ab) + (@* + b* + 7))

=_[(b—cl +(c—aP+(a—b’ +(@+ b +cH] <0
Thus. (1) cannot have real roots.

6. The equation (cos p - 1)x% + (cos p)x + sin p = 0 in variable x has real roots, if p belongs to the
interval

A. (0,2™)
B. -%,0
C. (-"/2 72
D. (0, ™)

Sol. D

(cosp-1)x2+ (cosp)x+sinp=0 (1)

Discriminant of (1) 1s given by
D = cos” p—4cosp—1)sinp

= cos® p+ 41l —cos plsinp
Note that

cos’ pz 1l —cospz20 Thus, D=2 0ifsinp=0ie.
if pe (0, x).

7. Ifa,baretwo real numbers satisfying the relations 2a2-3a-1=0and b2 +3b-2=0and ab

ab+a+1
* 1, then the value of b is
A 1
B. o
C. 1
D. 2
Sol. C
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2 3 2
b-L%—E:D:$1+E—b2:ﬂ
- 2 31,
b b
Thus, @ and 1/b are roots of 3y —1=0
ﬁ+l=——andi=:l
b 2 h 2
NDW, M:ﬁl.'—l—f—i:é—l:l
b b b 2 2

8. Suppose a, b, c are the lengths of three sides of a L ABC,a>b>c,2b=a+candbisa
positive integer. If a2 + b2 + c2 = 84, then the value of b is

oOwp
S U1 Oy N

Sol.

)

We have

ac = % [(a+c) —(a*+cH] = % [4b% — (84 — bH]
= 5h%2 —42

Thus. a and ¢ are the roots of the equation

¥ —2bx 4 (3H°2—42)=0

As g and ¢ are distinct real numbers the discriminant of
the above must be positive, that is, 4b* - 4[5-‘.’131"2 —42)=10
= 6b° < 168 or b® < 28,

Also, ac >0 = 3b*> 84,
84/5 < b* < 28,
As b i1s a positive integer, we get b = 3.
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9. Letpand q be real numbers such that p * 0, p3 * g and p3 ¥ q.If “ and & are non-zero

3 -
complex numbers satisfying © + B__ p and of + 7 = g, then a quadratic equation having

o I

—and —

3

as its roots is

(p3+q)x? - (p3+2q)x + (p3+q) =0
(p3+q)x? - (p3-2q)x + (p3+q) =0
(p?-q@)x*- (5p®-2q)x + (p*-q) =0
(p3-q)x?- (5p3+2q)x+ (p*-q) =0

SO w>

Sol.

ow}

g=o +[F =(c+ B - 3af (ax+ B

=—p' +3afp
3
= aff = P td
Ip
We have
E_'_ ﬁ a..'E _'_ﬁ..
B o off
_ (a+B)7 —2of _ (a+ B _ 5
off off
U
(p* +qg)/3p
_ 3 -2p-29_p'-2g
P3 +q P3 +q
and 2B _,
B o«
Thus, required quadratic equation is
(r' = 2q)
2 Pg—‘? v+ l1=0
Pty
3 2 3 3 _
or P+ gl —(p —2gx+ip” +g)=0
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10. Ifaisthe minimum root of the equation x2 - 3|x| - 2 = 0, then the value of - 1/ais

A7 -3lid
A7 +3lid

2
3

Som »

Sol.

>

22 =3l =2 =0 can be written as ld* =3l =2 =0
= =1 (3 + Jﬁ)
2

As lel 2 0, we get Ixl = l(_q.,.Jﬁ)
2

I

= x=t§(3+~a‘1?)
o L2 173
== B T) =t ST

11. Let ™, 'Bbethe roots of x2-x + p=0and ':'r, 5bethe roots of x2 - 4x + q=0.If = "3, ':'r, i
are in a G.P. then the integral values of p and q respectively, are

2,-32
2,3
6,3
6,-32

SOw»

Sol.

>
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We have
a+f=10f=p,
y+o=4.y0=g
Let r be the common ratio of the GP a. ff, ¥ 8. Then
g+f=l=a+ar=1=al+r=1

y+§:4=>m"2+rxr3:4

= o (1 +r)=4
ar’ (1+7) 7
Thus, —————— =d=r=4=r=x2
all+r)
When r=2,
we get all +r=1=a=1/3
In this case p=oaff=olar) = oy

1 2
= — 2 = —

9( ) 9
which is not an integer.
Thus, ¥ =—2. In this case, (1l +ri= 1= a=-1.

p=atr=(-11(=2)==2

and q:}ﬁzl;{xrz}[wj}:{l’zrj:—?;ﬂ
Hence, p=—-2,q=-32

12. If “and B (%< "3) are the roots of the equation x2 + bx + ¢ = 0, where ¢ < 0 < b, then

A 0<% P

B. I:":<0<'|3<|':5‘|

C. %<Bop

D. %<0<|%|<#8
Sol. B

We have 4+ f=—b. affi=¢

Asc<0,b>0, wegetx<0<
Also, B=-b-a<— o=l
Thus, a<(<f<lal
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13.

Sol.

14.

Sol.

If the roots of the equation x2 - 2ax + a2 + a - 3 = 0 are real and less than 3, then

A. a<2

B. 2%aZ%3
C. 3<a=4
D

. a>4

>

We can write the given equation as
(x—ai=3-a (1)

Asyand g are real, (x —a)*20=3-a=20ora<3.
Equation (1) implies

x—a=x3-a=x=ax3—-a

Both the roots of (1) will be less than 3, if the larger of the
two roots 18 less than 3, that 1s,

a+Ji-a <3i= J3-a -G3-a)<0
= Ji-a(l-y3-a) <0
= 3—a =0and 1 - (3—a <0

= a<3and 1< J3-a
= a<3and 1=3—-a
= a<3ada<2=g<?2.

If 4x — 3x-1/2 = 3x+1/2 _ 22x-1 then the value of x is equal to

5/2
2
3/2
1

SOowm»>

)
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47 _3r- 12 _ qx+ 12 _ 22.1:—1

=

4I+ 22:—1 - 3:+ 12 + 3:—19’2

V3

Be-(2)e

15. The number of solutions of ¥**1 - +%-1=1 ,(x= R)is

Sol.

>

A.
B.
C

D

1
2
4

. Infinite

For the equation to make sense we must have

x+120andx-120=x2-l,x=21l1re.x=|.
We rewrite equation as

Jr+l=1+Jx—1

and square both the sides to obtain

=

x+l=1l4+x—-1+ 2 x-1

1_ -1 = L =x—lorx=
2
Also, x = 5/ satisfies the given equation.

4 | n
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16. Theequaltion“"[}“'aI =T E =T eR

Sol.

17.

Sol.

has

no solution

two solutions

A
B. one solution
C
D

. more than two solutions

A

The given equation is validif x + 1 20, x - 1

20anddr - 1201 ifx=z 14
Squaring both the sides we get

4+l +x—1-2J(x+1){x—1) =4x—1
= 1=2x=2J(x+1)(x=1)

Squaring again. we get
l—dr+4xi =40 - 1)

= dy=5orx=>5M4.
Putting this value of x in the given equation, we get
f f f
i5 i5 I (5 ]
—t+1=,—=1= 4 =1
V4 V4 \ [4
= .1 =2orl=2
2 2

which is not true.
Thus, the given equation has no solution.

If c, d are roots of X2 - 10ax - 11b =0 and a, b are roots of X2 - 10cx - 11d = 0, then the value
of a+b+c+dis

>

OO W

1210
1
2530
11
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c+d=10a (1)
a+b=10c (2)
Subtracting (1) from (2) we get
(a—cl+(b—d)=10(c—-a)

= b—d=1lic-a) (3
Az o 15 a root Dfxz—lﬂax—llb=ﬂ,
we gel .

A~ 10ac—11b=0 (3)
Similarly. a*—10ac—11d=10 (4)

Subtracting (4) from (3), we get
¢t —at= 11(b—d)
= (c—a)lc+a)=(11)11{c—a)
= c+a= 121
a+b+c+d=10a+c) [from (1) and (2)]
= 100121)= 1210

18. Ifthe sum of the roots of the quadratic equation ax? + bx + ¢ = 0, is equal to the sum of the

squares of their reciprocals, then

. ab?, ca? bc? are in A.P.
. ab?, bc?, ca? are in A.P.
. ab?,bc?, caZ are in G.P.
. none of these

OO0 w >

Sol.

=
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Let . ff be the roots of ax® + bx + ¢ = 0, then

&+ f§=—bia and off = cla.

We are given o+ = L+i = afgﬁg (c+ )= a’ +Jﬁ3

az JBE
= (B (a+PB)=(a+pF-2ab
c? [—b] B 2
= —|—|==-=
a a a a

— be? = ab? - 2a'c
2a’c = ab® + b

2 -
abz, -:.'az, be”are iIn AP

L

19. Ifaandb are the non-zero distinct roots of x2 + ax + b = 0, then the least value of X2 + ax + b is

2/3
9/4
9/4
1

SOowx

Sol.

(@)

We have a+b=—ag.ab=h

As b0, wegeta=1
l+b==1=b=-2
Thus, Yrax+bh=x ex-2

2 4 4
least value of x° + ax + b is — 9/4 which is attained at
r==1/2.

20. Ifa<b<c<d,thenthe equation 3(x-a) (x-c)+5(x-b)(x-d)=0 has

A. real and distinct roots
B. real and equal roots

C. purely imaginary roots
D. none of these
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Sol. A

Letfix)=3x—a) (x—c)+ 5(x = b) {x —d)
Since f1s a polynomial, fis continuous on R. Also, since
a<b<c<d,
flay=5a—-b)(a=dI =0
fiby=3b—a)(b-c1<0
fley=5c-b)(c—d) <0
fdy=3d-a)ld-c) =0

Aa)
b

:rffb} if“‘

B —
B ————

As fis continuous on R, v = fix) crosses x-axis at least
once between ¢ and b and once between ¢ and 4.

Thus., f has two distinct real roots, one lying between a and
b and one lying between ¢ and d.

21. \/x+3—4\/x—1+\/x+8—6\/x—1 =1. Solve for x.
(A) {5,10} (B) [1,0)
(@] [5,10] (D) none of these

Putx—1=t’inthe given equation, we get

Jt2+1+3— 4t +/t2+1+8—6t =1
lt—2| + |t=3| =1
te[2,3]

x €[5, 10]

Page|14
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22. If the equation x> + 5bx + 8c = 0, does not have two distinct real roots, then minimum value of

5b +8cis
(A) 1 (B) 2
(C) -2 (D) -1
Sol. Since the equation x* + 5bx + 8c =0 does not  have two distinct real roots and coefficient of x>

is positive, hence x* 4+ 5bx + 8c>0

= 5b + 8c > —-1. Hence the minimum value is —1.

23. Let a, b, c be real numbers with a # 0 and let o, B be the roots of the equation ax?+bx+c=0.
Then the roots of a®x? +abcx +c® =0 in terms of o, B are given by

A ap @ B
a a
(C) aa,cf (D) co,ap

Sol. Given equation a’x* + abex + ¢+ ¢c* =0

2
aX ax
written as a[—j +b(—] +c=0.
C C

aXx
Clearly roots of this equation are — =aq,
Cc

24. If a, b, c be the sides of AABC and equations ax’ + bx + ¢ =0 and 5x° + 12x + 13 = 0 have a
common root, then ZC s

(A) 60° (B) 90°
() 120° (D)  45°
Solution: (B) Since 5x* + 12x + 13 = 0 has imaginary roots as D = 144 -4 x 5x 13 <0
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So, both roots of ax> + bx + ¢ = 0 and 5x* + 12x + 13 = 0 will be common

.2 =£:£:>a2+b2=c2:>4C=90°
5 12 13
25. Iff(x) = (x — a1)’ +(x — az)° + ooe..... (x — a,)’ find x where f(x) is minimum.
+ + o a
T ;) A% :
n
- — reeees —a
o A% “ D) -
n
Solution: (B) minimum value of f(x) = nx’> — 2[a; + @y + ......@n] X+ @1> + a5° ... Ay
existatx=—£_a1+a2+ ........ a,
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