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1. The number of real solutions of the equation, z? — |z| — 12 =0 is

x) A 4
v) B. 4
x) C. 1
x) D. 3

Given: 22 — |z| — 12 =0

= z? —4|z| + 3|z| —12=0

= (|z[ —4)(lz| +3) =0

= |z| = 4 or |z| = —3 (rejected)
=r=24

.. Number of solutions = 2

2. In a school, there are three types of games to be played. Some of the students

play two types of games, but none play all the three games. Which Venn
diagrams can justify the above statements.

X) A pandR
x) B. pand@
x) C. QandR

v ) D. None of these

In all three (P), (Q), (R) there are some students who play all the three games
Hence none of the venn diagram is correct.
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X

X
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A.
B.
C.

D.

n(coffee) =
n(tea) =

n(T'NC)

n(CUT)=n(C)+n(T)—z <100
=73 +65—2 <100
= x> 38

=73 —-—x2>0=>2<173
=6b—x>0=2x<6>5
538 < x <65
Therefore, = # 36

63

54

38

36

C — Coffeeand T — Tea
n(C) = 73%, n(T) = 65%

100

65
100

100
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3. A survey shows that 73% of the persons working in an office like coffee, whereas
65% like tea. If z denotes the percentage of them, who like both coffee and tea,
then z cannot be:
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4. The set of all values of £ > —1, for which the equation
(3z% + 4z + 3)% — (k + 1)(3z2 + 4z + 3) (322 + 4z + 2) + k(3z? + 4z + 2)? = 0 has
real roots, is

x) A. (%%_{1}

x) C. [2,3)

v) D. <17E}
2
32> +4x+2>0Vz € R (.- D <0)
(3z% + 4z + 3)*— (k+1)(322 + 4z + 3)(3z? + 4z + 2) + k(322 + 4z + 2)2 =0

322 + 4z + 3\ 2 322 + 4z + 3
i(ﬂ) _(kH)(i)M:O...@

3x2 +4x +2 32 4+ 4z + 2

32 +4z + 3
let — = T °_

3x2 +4x + 2

3z2 +4r+2+1 1
=t = 14—

3x2 4+4x+2 3x2 +4x+2

2 2
3z +4x+2 € 3,00

e (02
~ = 02
32 +4x+ 2 2

5
>t=1+— ¢ <1—]
3x2 44z + 2 2

=t> — (k+ 1)t + k= 0wheret € (1,%} -+ (i7)

5
(¢¢) should have at least one root in <1, 5}

= @t-1)(t—k=0
—t=1,t=k

re(]
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5. The number of real roots of the equation e** + 2¢3* —e¢” — 6 =0 is

v) A
x) B. 4
x) C. 4
x) D.

Given: e** +2¢% —e* — 6 =0

Lete® =t

=t 428 —-t—6=0

St 42 -2 —t—6=0
=+t -t +t)—6=0

Lett* +t =2
=22-2-6=0
=(z—3)(z+2)=0
=z=3 or z=—2
=2 +t—3=0 or t>?+t+ 2 =0 (rejected)
. -14+4/13
2

Since, e =t >0
” -1+ 413
= —

coe”

Hence, the given equation has only one real root.

Alternate Solution:
Lete® =t

Now, assuming

f@)=t*+22 —t—6, t>0

= f/(t) =4t + 6t — 1

= f'(t) =122+ 12t >0 [t > 0]

So, f'(t) is always increasing.
Also, f'(0)=-1<0, f(1)=9>0
So, f'(t) = 0, for only one value of t € (0, 1).

Now, the nature of the graph is

f(0)=—-6<0
fl)=—-4<0
f(2) >0
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Hence, f(t) = 0 has only one real solution.

6. The number of pairs (a,b) of real numbers, such that whenever « is a root of the
equation 22 + az + b = 0, o — 2 is also a root of this equation, is

x) A g
x) B. 4
v) C §
x) D.

Let a, 8 be the roots of the quadratic equation.
Then,a=p?—-2and B =a? —2

= (2 -2)-2=q

=a*—40>—a+2=0

= (a+1)(a—2)(a®*+a—-1)=0

= (a,f) = (~1,-1),(~1,1),(2,2), (2, ~2),(~1,2) and (

Hence there will be 6 possible values of (a, b).

2 2

VE—1 _\/3+1)
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7. Let S be the set of all real roots of the equation,
3FB*"—-1)+2=13"—-1|+ 3" —2|.Then S:

v) A. isasingleton.
X ) B. jsanempty set.
X C. contains at least four elements.

X ) D. contains exactly two elements.
FB*—-1)+2=13"—-1| + 3" — 2|

Let3* =¢

Thent(t—1)+2=[t—1|+ |t — 2|
=t —t+2=t—1]+ |t -2

We plott* —t+2and [t — 1| + |t — 2|

BYJU'S

The Learning App

As t = 3" is always positive, therefore only positive values of ¢ will be the solution.

A

t?-t+2

[t-1]+|t-2

< : >

The graphs intersect for only positive value of ¢.

So, there is single value of z given by z = logs ¢

Therefore, we have only one solution.
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8. Leta, b € R,a # 0, such that the equation, az? — 2bz + 5 = 0 has a repeated

this equation, then o? + 52 is equal to:

X A. 24
v) B. 25
X C. 26
X D. 28
az® — 2bz + 5 = 0 has both roots as «
2b b
= Sumofroots,a+a=2a= —=a=—
a a
5
And product of roots, a- a = a? = -

= b? = 5a(a #0)---(1)

= a+p=2band a8 = —10

B, o are the roots of z2 — 2bz — 10 = 0.
b

o= —

a
= b? — 2ab® — 10a* =0
= ba — 10a®> — 10a®> =0  ( Using (1))

9. The set of all real values of \ for which the quadratic equation,
(A +1) z* — 4z + 2 = 0 always have exactly one root in the interval (0, 1) is:

X A. (-3,-1)

x) B. (2,4
v C. (173]
X D. (0,2)
£(0) f(1) <0
= (2) (M —4rx+3) <0
=A=-1) (A=3)<0
= A€ [1,3]
Butat A =1, bothrootsare 1so A # 1
SAE (L3

BYJU'S
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root

a, which is also a root of the equation z? — 2bxz — 10 = 0. If 3 is the other root of
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10. The value of X such that sum of the squares of the roots of the quadratic
equation, z2 + (3 — A\)z + 2 = X has the least value is:

x) A 4
9
v 4 B. 9
X C. 1
x) D. 19
8

The given equation is,
2+ (3-ANz+2=2X

Rearranging the equation
2+ 3-Nz+2-X2=0 ---(1)

Roots of the equation (1) are

—(B3-N+/B-NZI—42Z—N

2
BN £(A-1)

2
=z =(—1)and (A —2)

xTr =

According to the question,
Let sum of the squares of roots be f())

(=1)* + (A - 2)°
f(A) =224\ + 5
=(A-2)*+

f(X) is minimum when (X — 2)?2 is minimum.

Therefore, A = 2.

BYJU'S
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11.  The number of integral values of m for which the quadratic expression,
(14 2m)z? — 2(1+ 3m)z + 4(1 +m), = € R, is always positive, is

x) A g
v) B. ~
x) C. ¢
x) D. 3

(1+2m)z* —2(1+3m)z +4(1+m) >0
-.D<O0

4(1+3m)?2 —16(1 +2m)(1+m) <0
=14+9m>+6m—4—12m—8m? <0
=m?2—6m—3<0

= (m—3)? <12

= —2/3<m—-3<2/3
=3-2/3<m<3+2/3

Also
2m+1>0
=m > 1
m .
2

Possible integral values of m are 0, 1,2, 3,4, 5, 6.

Hence, number of integral values of m is 7.
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X

X

v

X

A.

B.

C.

D.

exists and is equal to 1
exists and is equal to —%
exists and is equal to %

does not exist

Sumoftheroots =2+3i+2—-3i+a=

1
:>Ot—§

Whenever the coefficients of a polynomial are real, complex roots exist in
conjugate pair.
Here, the coefficients are real and one of the root is 2 + 3¢, So the other root must
be 2 — 3i. Let the other root be a.

N ©
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12. If 2+ 3i is one of the roots of the equation 223~ 922 + kz— 13 = 0,k € R, then the
real root of this equation
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13. Let f: R — R be defined as f(z) =2z—1and g : R-{1} — R be defined as
1

xr— —

9(z) = — 12 Then the composition function f(g(z)) is:

X ) A. poth one-one and onto
x ) B. onto but not one-one
X C. neither one-one nor onto

v ) D. ne-one but not onto

flg(z)) =2g(z) — 1

I
_ 2 1 T
z—1 rz—1
flo(e)) =1+ 5=
............................. ?ii:l).
H

s f(g(z)) is one-ogne, into.

14. Let R={(P,Q) | P and @ are at the same distance from the origin} be a relation,
then the equivalence class of (1,—1) is the set :

X) A S={(z,y) |2 +y> =1}
X) B. S—{(z,y)]a*+y> =4}
x) C s={(zy)|2*+y =2}

v) D S={(z,y) 2> +y* =2}

Let P(a,b) and Q(c, d) be two points.
OP = 0Q

= a® + 0 =7+ d?

R(CL‘, y)a S(la _1)

= OR =0S (. equivalence class )
=z2+y? =2
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15. The inverse of y = 57 is:

X A. 7 = 5logy

X B. .- ylog5

1
v) C.
= ylog5
x) D. 1
y:510g$

Taking log; on both sides, we get

= log; y =logx

= x = lo8sY

1
= r :y10€56 :yloge5
1

o :ylog5

BYJU'S
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16. If the function are defined as f(z) = /= and g(z) = /1 — z, then what is the

common domain of the following functions: f + g, f — g, i, ﬂ, g — f where

g f

(f £9)(z) = f(z) + (=), (i> (z) = 1)

g g(z)
X) A o0<z<i1
X) B. 90<z<1
X C. 0<z<1
v) D og<z<1
fro=vE+VI—s
=>0&1—-2>0=zc]0,1]
f-g=vi-vI-z
=2>0&1—2>0=zc]0,1]
f_ V=
9 VT s
=z>0&1—-2z>0=2z€]0,1)
e
foo Ve
=1-2>0&z>0=1z¢c(0,]1]
g-f=Vvi-z—z

=1-2>0&z>0=2z¢€[0,1]
=z € (0,1)

Copyright © Think and Learn Pvt. Ltd.



[BBYJu's

The Learning App

17. Let N be the set of natural numbers and a relation R on N be defined by
R={(z,y) e Nx N:a® - 3z%y — zy® + 3y = 0}.
Then the relation R is

X) A an equivalence relation
X) B. reflexive and symmetric, but not transitive
v ) C. reflexive but neither symmetric nor transitive

x) D. symmetric but neither reflexive nor transitive
3 —3x%y —xzy> +3y° =0
= 2*(z — 3y) —y*(z — 3y) =0
= (x—-y)(zr+y)(z—3y) =0 ...(1)

*.* (1) holds for all (z, z)

.. Ris reflexive

If (z,y) holds, then (y, ) may or may not hold for factor (z — 3y)
For example (3,1)

.. R is not symmetric

Similarly factor (z — 3y) doesn’t hold for transitive
For exapmle (9,3) € Rand (3,1) € Rbut (9,1) Z R

Hence, relation R is reflexive but neither symmetric nor transitive
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18.

If the function f: R — {1,—-1} — A defined by f(z) = ! z

—

= is surjective, then A

is

v) A R—[-1,0)
x) B. R_{ 1}
x) C. R—(-1,0)

X D. [0, 00)
f:R-{1,-1} - A
2

f(z) = T s surjective.
1— 2

As f is surjective, so every element in co-domain must have a pre-image in
domain.

22
Lety =

1— 22
=y —yx® =z’

=2’ (1+y) =y

:>a:::|:1/L

14y
For z to be defined,
l+y#0=y# —1---(i)
>0

and
+y

=ycE (—OO,—l) U [O,OO)(ZZ)

From (i) and (i7)
/RS R — [_17 0)
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19.

If g is the inverse of a function f and f'(z) = then g'(z) is equal to:

+ 2%

X A. 1+$5

X B. 5$4

= f'(g9(z)) = T @)

from equation (1)
g'(z) =1+ {g(x)}°
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20. Let f(z) = a” (a > 0) be written as f(z) = fi(z) + fa(z), where fi(z) is an even
function and f»(z) is an odd function. Then fi(z + y) + fi(z — y) equals :

v) A 2£(@)A)
X) B. 2fi(z+y) fi(z —y)
X) C. 2fi(z)fa(y)

X) D 2fi(z+y)fo(z —v)
Every function f(z) can be represented as

Fz) = f(z) +f(—a:)+ f(z) —f(—fﬂ),

2 2
where /(@) +2f(_x) is even function and /(@) _2f(_$) is odd function.
f(@) = a* )
So, fi(z) = & *‘2“

S izt y) + filz - )
ax+y + a—(ﬂ:-‘ry) a* ¥ + a—(ﬂi—y)

B 2 * 2
a*(a¥ +a¥) +a*(a¥ +aY)
A 2
(@® +a")(a¥ +a™Y)
B 2
= 2f1(z) f1(y)
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1. The number of solutions of the equation log,(z — 1) = log,(z — 3) is

Accepted Answers

1 01 1.00 1.0

Solution:

logy(z — 1) = log,(z — 3)

= %log2(x —1) =log,(z — 3)

=z—1=(z—3)?

=z>—6z+9=z-1

=22 Tz +10=0

=T=2,9

x = 2 is not possible as log,(z — 3) is not defined at z = 2.
.. Number of solution =1

2. fA={zecR:|jz—-2|>1},B={zecR:y2?-3>1},C={zcR:|z—4|>2}and Zis
the set of all integers, then the number of subsets of the set (AN BNC)*NZis

Accepted Answers

256 256.0 256.00

Solution:
A={ze€R:|z—-2|>1}
z—2|>1

=zx—2>1lorz—2< -1
=sz>30rzx<l1
S A= (—00,1)U(3,00)

B={zcR:yz2-3>1}
z2—3>0andz?-3>1
=22 —-4>0

=Sz >20rc < —2

. B=(—00,—2)U(2,00)

C={zcR:|x—4 >2)
r—4>20rx—4< -2

r>60re <2

- C = (—00,2] U[6,00)

So, (ANBNC) = (—00,—-2)U[6,00)

Now, (ANBNC)°NZ={-2,-1,0,1,2,3,4,5}
~n((ANBNC)NZ) =8

. Number of subset = 2% = 256
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3. Ifa, B are roots of the equation z? 4 5(v/2)z + 10 = 0, o > S and P, = o — 3" for each
Pi7 Py + 5v/2Pi7 Pig
PigPyg + 5\/§P128

positive integer n, then the value of ( ) is equal to

Accepted Answers

1 1.0 1.00 01

Solution:

" 2(a® +5v2a+10) =0 ...(1)
BB+ 5v28+10) =0 ...(2)
From (2) — (1)

P, +5v2P, 1 = —10P,_»

Now,

Pi7(Py +5+v/2Pig)  Pi7.(—10Pys)

Pis(Pig + 5v2Pig)  Pis- (—10Py)

4. The number of real roots of the equation e** — 3% — 4e?* — e* 4+ 1 = 0 is equal to
Accepted Answers
2 20 200 02

Solution:
Lete® =¢,(t > 0)

th—t3 4?2 —t+1=0

1 1
= (2+—=)—-(t+=)—-4=0
(24 3) - (+4)
= t+1 : t+1 6=0
t t -
1

(u—3)(u+2)=0
= u = 3, —2 (rejected)

Foru=3
1
=>t+—=3
+t
=t -3t+1=0
3++v5
t= — e
2
3+v5 . 3—45
x=In 5 s 1n 5
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S Let f(z) be a polynomial of degree 3 such that f(k) = —Efor k=2,3,4,5. Then the value
of 52 — 10£(10) is equal to

Accepted Answers

26 26.0 26.00
Solution:

Let P(k) = kf(k) + 2
= kf(k) +2=a(zx —2)(x — 3)(x — 4)(x — 5)

Ifk=0

= 2= (]i(_Z)(_3)(_4)(_5)

La=o

= kf(k)+2= %(:B —2)(x — 3)(x —4)(x — 5)
Putting £ = 10

= 10£(10) + 2 = %-8-7-6-5_28

- 10£(10) = 26

= 52 — 10£(10) = 26

6. Let\+#0beinR.Ifaand g are the roots of the equation 2> — z + 2X = 0, and o and v are

the roots of the equation 3z% — 10z + 27\ = 0, then ? is equal to

Accepted Answers

18 18.0 18.00

Solution:

2 —z+22=0 {g = a.f=2\

27\
322 — 10z +27A =0 {a = o= %:9)\
Y

Both equations have a common root a.
) a? B «a B 1
T_27TA 4200 6A—27A —10+3

a? o 1
i — T e—

—=TA =19\ -7
=a?=A
Now, () - (ery) = (2X)(9)

. A

By 592 1g

A a?
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1
£ fa+a=1,b+pB=2andaf(z)+ af <—> = bx + E,m # 0, then the value of the
€ €
1
f(z)+ f =
expression is
T+ —
X

Accepted Answers

2 2.0 2.00

Solution:

1 B

—) = 2 o1
af(x)—kaf(x) bﬂc—f—w (1)
Replace z by 1

X

of (1) faf@)=tipz - (2)
(1) + (2), we get

@+a) |0 +1(2)] = (e+3) 0+ 0
i f(w)+f(§> fud
z 4 —

8. LetA=10,1,2,3,4,5,6,7}. Then the number of bijective functions f: A — A such that
f(1)+ f(2) =3 — f(3) isequal to

Accepted Answers
720 720.0 720.00

Solution:

Clearly f(1), f(2) and f(3) are the permutations of 0,1, 2; and f(0), f(4), f(5), f(6) and f(7)
are the permutations of 3,4,5,6 and 7.

Total number of bijective functions =5!3! = 720
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9. LetS=1{1,2,3,4,5,6,7}. Then the number of possible functions f: S — S such that
f(m-n) = f(m) - f(n) for every m,n € Sand m-n € S'is equal to

Accepted Answers

490 490.0 490.00

Solution:

Given f(m-n) = f(m) - f(n)
Clearly, f(1) =1

and f(4)=(f(2))*

f(2)=f(4)=1 f(2)=2 and f{4)=4

Also f{3)=f(6)
f(5).f{6) and f(7) are
selected independently

in 7=x7=7 ways f(3)=1 f[3)=2 f(3)=3
@2 O OF

f(5) and f{7) are selected
independently in 7= 7 ways

Total number of ways = 7> + 3. 7% = 490

10. Let A ={a,b,c} and B = {1,2,3,4}. Then the number of elements in the set
C={f:A— B|2ec f(A) and f is not one—one} is

Accepted Answers

19 19.00 19.0
Solution:

C={f:A— B|2¢c f(A) and f is not one—one}
Case-l: If f(z) =2V z € A, then number of function = 1.
Case-ll : If f(z) = 2 for exactly two elements then total number of many-one function.

= 302 X 301 =9
Case-III : If f(z) = 2 for exactly one elements then total number of many-one function
=30, x3C, =9

1 1

Total =1+9+9=19
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