Relations and Functions

Questionl

The function f : N— {1} - N ; defined by f(n) = the highest prime factor
of n, is :

[27-]Jan-2024 Shift 1]
Options:

A.

both one-one and onto

B.

one-one only

C.

onto only

D.

neither one-one nor onto

Answer: D

Solution:

f:N-{1} - N
fin) = The highest prime factor of n.
fi2y=2
fi4)y=2
= many one
4 1s not image of any element
= into
Hence many one and into

Neither one-one nor anto.

[ ]
Question?2
o [ =1 o [ =5 : _ 2x+3 _ =+l : :
Letf:R § = —Randg:R- | —— | — R bedefined as f(x)= == and g(x) = = Then the domain of the function
L 2 ) L 2 J 2x+1 2x+5
fogis:

[27-Jan-2024 Shift 2]



Options:

A.
N [ o
B Il 2
B.
R
C.
wx g sl
R I a4
D.
s $s oD e o'
| ) 4 )

Answer: A

Solution:

1
2
L2
Ty

[ +1
_:K
Ix+5

gx)=

Domain of f{g(x))

2g(x)+3
2e(x)+1

f(e(x)) =

x-_—'——z and x+1,_1

2 2x+5 2

xeER- {—%} and xER

& Déiginwill e R= { = %}

Question3

Consider the function f : [1/2, 1] - R defined by f(x) = 4v2x 373v2x~1,
Consider the statements

(I) The curve y = f(x) intersects the x-axis exactly at one point
(IT) The curve y = f(x) intersects the x-axis at x = cos /12
Then

[29-]Jan-2024 Shift 1]

Options:



A.
Only (II) is correct

B.

Both (I) and (II) are incorrect

C.

Only (I) is correct

D.
Both (I) and (II) are correct

Answer: D

Solution:

f(x)=12V2x —3V2 = 0 for [ %1]

£ %}{o

f{1)=0 = (A) is correct.
) =v2(dx" —3x)—1=0
Letcosa=x,

T

T
cos3a=cos - = a=
4 12

T
X =05 —
12

(4) is correct.

Question4

24+2x —1<x<0
7w = I 0=x<3
; 0sxs

-x —3=x=0
g(x)= {

x 0=x<1

then range of (fog(x)) is

[29-Jan-2024 Shift 1]
Options:

A.

(0, 1]

[0, 3)



[0, 1]
D.
(0, 1)

Answer: C

Solution:

[ 2+2a(x). —1=gx)<0....(1)
fet)= l 1- 89 0<gm)<3...Q)
By()xed¢

And by (2)xe[-3.0]and x £ [0, 1]

y=1(x)
(-33)

(1,1)

1

413 fme y=fg(x))

3 0 1

Range of f(g(x)) is [0. 1]

Questionb

Let f(x) = 2X — x2, x € R. If m and n are respectively the number of
points at which the curves y = f(x) and y = f'(x) intersects the x-axis,
then the value of m + n is

[29-]Jan-2024 Shift 1]

Answer: 5

Solution:



>m+n=3

Question6

If the domain of the function f(x) = cos™1 (2 - [x]|/4) + (10ge(3 — X))
~1lijs [-a, B) — {y}, then a + B + y is equal to :

[30-Jan-2024 Shift 1]
Options:
A.

12

B.

9

C.
11
D.
8

Answer: C

Solution:



—15‘2L|ﬂ|51
4
NS
4
—4=2—|x|=4
—6=—|x|=2
—2=|x| =6
| x| =6

S>xe[-6.6] ... (1)

Now, 3—x#1

From (1).(2) and (3)

=xe[-6.3)— {2}

Question7

Let A = {1, 2, 3,....7} and let P(1) denote the power set of A. If the
number of functions f: A - P(A) such that a € f(a), Va €
A is mn,m and neN and m is least, then m + n is equal to

[30-Jan-2024 Shift 1]

Answer: 44

Solution:

fA— P(A)

a€fla)

That means 'a’ will connect with subset which contain element ' a "
Total options for 1 will be 2° . (Because 2° subsets contains 1)
Similarly, for every other element

Hence, total is 2% x 2% x 28 x 255 26 5 28 226 = p*

Ans. 2+42 =44




Questiond

(' ?X—_% ]7‘:03—'_{ 3.?.'—1'] .
V4" +x -3/ BRI [ (u., B], then

If the domain of the function f(x) = loge
the value of 5B — 4a is equal to

[30-Jan-2024 Shift 2]
Options:

A.

10

B.

12

C.

11

D.

9

Answer: B

Solution:

Lt S0 and —1%

4x"+x—3 x+2

2x+3 0 3x+1 x—3
(dx—3)x+1) e x+2

. + = +
=32 4 3/4

BN [ %1 x] M
(2, 3] s -@

[ -?{3]____(3) MHN@NE)
33
a= %ﬁ=3

3f—4a=13-3=12

Question9

X
4.1/4
1)

Let f: R — R be a function defined f(x) = (1~

and g(x) =
4V5 "
[ K g(x)dx

f(f(f(f(x)))) then 18 ¢



[30-Jan-2024 Shift 2]
Options:

A.

33

B.

36

C.

42

D.
39

Answer: D

Solution:
fey= u—iﬁ
S

. f®  __a+dht
fe e v e T e T maTaTTa
of{x) (1+f(x)4}1"4 (1— & ]1,-4 (1+2x4)1.-4

l*.-x4
SEFEON = — 1
(1+4xh

18 T _

0 (1+achl
Let 1+4x* =+

16’ dx =41 at

—_

187 fdt
47 t

Questionl0

_ 4x+3 A _ ST
Itfx) = 222 x# 2 and (fof) (1) = g(x), where g : X {
Options:

A.
19

20

} , then (gogog) ( 4) is equal to

[31-Jan-2024 Shift 1]



19/20
C.
-4
D.
4
Answer: D
Solution:
fo= 223
(4x+3)+
6x—4 34x
=R

gx)=x - glg(g(#)) =4

Questionll

If the function f: (-», —1] — (a, b] defined by f(x) = & **1is one-one

and onto, then the distance of the point

P(2b + 4, a+ 2) from the line x + e‘3y =4is:

[31-Jan-2024 Shift 2]
Options:
A.

2\/1+e6
B.

41/1+e6

C.

3\/1+e6

D.

\/1+eﬁ

Answer: A




Solution:

£x) = &l
f'{x) _ e£—3x—1 ] (3x2 —3)
=& T 3 Dyx+1)
For f(x)= 0
~f(x) is increasing function
a=e=0=f(-)
b= 2—1—3-—1 - 93 =f(_1)
P(2b+4,a+2)

~PQe +4,2)

x—c3y=4

3 -3
+4)+2e -
g= e "{4) 2:5 4 _2y1+et
1+e

Questionl1?22

Letf:R— Rand g: R — R be defined as

logx , x>0
fo=1{
e’ , x=<0
and
x , x>0
g(x)= N :
e , x<0

Then, gof : R — RIis:

[1-Feb-2024 Shift 1]

Options:
A.

one-one but not onto

B.

neither one-one nor onto



C.

onto but not one-one

D.

both one-one and onto

Answer: B

Solution:

[ f&) f)=z0

gfx)= ¢ ~ . :
l g" 1) f‘(\) < D
e (—o0,0]
g(fix)) = g Wi -
Inx [1.)

-

\(ﬂ, 1)

(1,0

&®

Graph of g(f(x))

g(f(x))= Many one into

Questionl3

:
V255

1= =2 tlog, (" +2x—15) is (—e0, a)U[B,

If the domain of the function f(x) = ¢«
B3 is equal to :

00},
then a? +

[1-Feb-2024 Shift 2]
Options:

A.

140
175

150



125

Answer: C

Solution:
2 — 5
S = ‘,"x 225 Flog,(x"+2x—15)

—x
Domain :x —25>0=x€ (—=0, =5] U[5. =)
4-X#0=x#{-2.2}
EH+2—15>0 = +5)x—3)>0
= x € (—e0, —5)U (3, =)
4~ X E(—o, —5)U[3, =)
a=—5.F=5

not+B =150

Questionl4

LetA={12,3,4,...,10} and B = {0, 1, 2, 3, 4}. The number of
elements in the relation R = {(a, b) € Ax A: 2(a — b)2 +3(a—b)EB}is

[6-Apr-2023 shift 1]

Answer: 18

Solution:

Solution:
A={1,2,3,......10}
B={0,1,2, 3,4}
R={(a,b) EAxA:2(a—b)*+3(a—Db) €B}
Now 2(a—b)?+ 3(a—b) = (a—b)(2(a —Db) + 3)
=a=bora—-b=-2
When a =b = 10 order pairs
When a—b = —2 = 8 order pairs
Total =18

Questionl5

Let A= {0, 34,6, 7, 8,9, 10} and R be the relation defined on A such
that R = {x,y) € AX A:x-yis odd positive integerorx —y = 2 }. The
minimum number of elements that must be aadded to the relation R, so
that it is a symmetric relation, is equal to



[8-Apr-2023 shift 1]

Answer: 19

Solution:

Solution:

A=4{0,3,4,6,7,8,9, 10} 3,7,9~- odd

R={x—-y= odd + veor x—y=2} 0,4,6,8,10 > even
’C,-°C, =15+(6, 4), (8, 6), (10, 8), (9, 7)

Min ™ ordered pairs to be added must be

:15+4 =19

Questionl6

Let A ={1, 2, 3,4, 5, 6, 7}. Then the relation
R={(x,y)EAXA:x+y=7}is
[8-Apr-2023 shift 2]

Options:

A. Symmetric but neither reflexive nor transitive
B. Transitive but neither symmetric nor reflexive
C. An equivalence relation

D. Reflexive but neither symmetric nor transitive

Answer: A

Solution:

Solution:
R = {(1, 6), (2, 5), (3, 4), (4, 3), (5, 2), (6, 1)}

Questionl?

LetA={2,3,4} and B = {8, 9, 12}. Then the number of elements in
the relation R = { ((a;, b,), (a,, b;)) € (Ax. B, AXx B) : a, divides b, and

a, divides b, } is
[10-Apr-2023 shift 2]
Options:

A. 18

B. 24



C.12
D. 36

Answer: D

Solution:

Solution:
A

ap, }"1 a_:_h:

a, divides b,
Each elements has 2 choices
=23 X2=06
a, divides b,
Each elements has 2 choices
=23X2=606
Total =6 x6 =36

Questionl8

LetA={1,3,4,6,9} and B = {2, 4, 5, 8, 10}. Let R be a relation
defined on A x B such that R = {((a,, b;), (a,, b, ..)):a;, = b, and
b, = a, }. Then the number of elements in the set R is

[11-Apr-2023 shift 2]
Options:

A. 52

B. 160

C. 26

D. 180

Answer: B

Solution:

Solution:
Leta; = 1 = 5 choices of b,

a, = 3 = 4 choices of b,

a, = 4 = 4 choices of b,

a, = 6 = 2 choices of b,

a, = 9 =1 choices of b,

For (a;, b,)16 ways .

Similarly, b, = 2 = 4 choices of a,
b, = 4 = 3 choices of a,

b, = 5= 2 choices of a,



b, =8 =1 choices of a,
Required elements in R = 160

Questionl19

The number of the relations, on the set {1, 2, 3} containing (1, 2) and
(2, 3), which are reflexive and transitive but not symmetric, is .
[12-Apr-2023 shift 1]

Answer: 3

Solution:

Solution:

A={1,2, 3}

For Reflexive (1, 1)(2, 2), (3, 3) €ER

For transitive : (1, 2)and (2,3) € R=(1,3) €R
Not symmetric : (2, 1) and (3, 2) € R

Rl = {(]-r 1)1 (21 2)1 (3: 3)1 (]-r 2)1 (21 3)! (11 3)}
R, ={(1,1),(2,2),(3,3),(1,2),(2,3), (1, 3)(2, 1)}
R; = {(1,1),(2,2),(3,3),(1,2),(2,3), (1, 3)(2, 1)}

Question20

LetA={-4,-3,-2,0,1,3,4Yand R={(a,b)€EAXA:b= |a|.or
2za +1 } be a relation on A. Then the minimum number of elements,
that must be added to the relation R so that it becomes reflexive and
symmetric, is

[13-Apr-2023 shift 2]

Answer: 7

Solution:

Solution:

R=1[(-4,4), (-3, 3),(3, =2),(0, 1), (0,0), (1, 1),
(4,4),(3,3)}

For reflexive, add =(-2, —2), (-4, —4), (-3, —=3)
For symmetric, add =(4, —4), (3, —=3), (=2, 3), (1, 0)

Question21



Let A = {1, 2, 3, 4} and R be a relation on the set A x A defined by
R={((a,b,(c,d):2a+ 3b=4c + 5d }. Then the number of elements in
Ris

[15-Apr-2023 shift 1]

Answer: 6

Solution:

Solution:

A=1{1,2, 3,4}

R = {(a, b), (c, d)}
2a+3b=4c+5d =« let
2a={2,4,6,8} 4c = {4, 8,12, 16}
3b=4{3,6,9, 12} 5d = {5, 10, 15, 20}

5 8 11 14 9 14 19 24

7 10 13 16 13 18...
2a+3b = 4c + 5d

9 12 15 18 17 22....

11 14 17 20 21 26....

Possible value of a = 9, 13, 14, 14, 17, 18
Pairs of {(a, b), (c,d)} =6

Question22

Let 5f(x) + 4f ( 1) =
[6-Apr-2023 shift 1]

+ 3, x> 0. Then 18?f(x) dx is equal to :

ol L

Options:

A. 10log 2 — 6
B. 10log 2 + 6
C. 5log,2 — 3
D. 5log 2 + 3
Answer: A

Solution:

Solution:
5f(x)+4f( 1) =1li3 ..
X X

X- =
X

5f(1) +AF(X) =x+3...(2)
X
(1) x 5 — (2) x 4



- 5 _ 4
:f(x)‘g 9%
=>18ff(x)dx—1
—101n2 6

s
(2= $3+3)

Question23
LetA={x€R:[x+3]+[x+4] = 3},

x—3
B = { xXER: 3"( s 3 ) <373 } , where [t] denotes greatest

r=1 108

integer function. Then,
[6-Apr-2023 shift 1]

Options:

AL AcB A=B
B.AnB=o¢g
C.A=8B
D.BcC,A%#B

Answer: C

Solution:

Solution:
A={x€eR:[x+3]+[x+4] <3}
2[x1+7 =<3

2[x] = -4
[Xx]=s—-2=2x<-1...(A)

x—=3
B = {XER 3"( b3 10X) <3‘3X}
=1

s x—3
3x( z 3 ) <3—3x
r-1 10%
2x-3( 10\*-3
3 ( 10
1 x—-3 —5x
= ( §) <3
=>36—2)(<33—5X
=26—-2x<3-5x

=23 <-3x

1 \x
= E) <-1...(B)
A=B
Question24

Let the sets A and B denote the domain and range respectively of the

function f (x) = e ] , where [x] denotes the smallest integer greater

than or equal to x. Then among the statements :
(S1): AnB=(1, ) —N and



(S2) : AuB = (1, x)
[6-Apr-2023 shift 2]

Options:

A. only (S1) is true

B. neither (S1) nor (S2) is true
C. only (S2) is true

D. both (S1) and (S2) are true

Answer: A

Solution:
Solution:

B 1
" TR

If x € I[x] = [x] (greatest integer function)
Ifx &€Ilx]=[x]+1

1
V[x] - x
= f(x) = 1
VIx]+1-x

x€el

x &1

1

x €1 ( does not exist )

ww- { 7@
T X &1
= domain of f(x) =R -1
Now, f(x) = Vl—lﬁ' x€&l1

=>x<{x} <1
20<1Vl-{x} <1
1

V1 — {x}
= Range(1, «)
=>A=R-1
B = (1w)

So, AnB=(1, ®) =N
AUuB=#(1, »)

= S1 is only correct.

= >1

Question25

Letf,g: N - {1} - N be functions defined by f (a) = a, where «a is the

maximum of the powers of those primes p such that p* divides a, and
g(a) =a+ 1, foralla € N - {1}. Then, the function f + g is
[27-Jul-2022-Shift-1]

Options:
A. one-one but not onto

B. onto but not one-one



C. both one-one and onto
D. neither one-one nor onto

Answer: D

Solution:

Solution:
f,g:N — {1} » N defined as
f(a) = a, where a is the maximum power of those primes p such that p® divides a.

gla)=a+1

Now,

f(2)=1, g2)=3 = (f+g)2)=4
f(3)=1, g3)=4 = (f+g)3)=5

f(4)=2, g4)=5=(f +g)(4)=7

f(5)=1, gb)=6=(f +g)(5) =7

“(f +g)(5) = (f +g)4)

~f 4+ g is not one-one

Now, .'.fmin =1, gmin =3

So, there does not exist any x € N — {1} such that (f +g)(x) =1, 2, 3
~f + g is not onto

Question26

2 2 .
If domain of the function log, ( S Sxtl ) +cos™! ( S ) is

(o, B) U (y, 6], then, 18(a? + Bz + v2 + 62) is equal to
[8-Apr-2023 shift 2]

Answer: 20

Solution:

Solution:
6x% + 5x + 1 -0
2x —1
Bx+1)2x+1) >

2x —1 0

x € ‘—_l,l_]u(%,oo)...(s)

V2 V2
... (O)

wlor T

X<
AnBnC= (_71 _Tl)u(

2
So 18(a’ + B +y? +6%) = 18|
— 1842 =20

Question27



LetR={a,b,c,d, e} and S = {1, 2, 3, 4}. Total number of onto
functions f: R - S such that f(a) # 1, is equal to
[8-Apr-2023 shift 2]

Answer: 180

Solution:

Solution:
Total onto function
5
30 x| 4 =240
Now when f(a) =1
L4 — —

4 + 12 X | x3 =24 + 36 = 60.

so required f* = 240 — 60 = 180

Question28

If the domain of the function f(x) = sec™!( 525 ) is [«, B)U(y, 6], then

5x + 3
|3a + 10(B + y) + 216| is equal to
[10-Apr-2023 shift 2]

Answer: 24

Solution:

Solution:
-1 2x

) = sec 543

5x+3

5x+3 —H|2X|Z|5X+3|

(2x)2 = (5x+3)>= 0
(7x+3)(—3x—3)=0
+

<« i >
—1 3
-
- domain [-1, 22) v (22, 2]
a=-1,B= 53y—_—6=_3

3a+10(B +y) + 216 =
~3+10| 56) + ‘—3)21=—24



Question29

The domain of the function f (x) = e :13[ — is (where [x] denotes the

greatest integer less than or equal to x)
[11-Apr-2023 shift 2]

Options:
A. (=, =3]U[6, »)
B. (=, =2) U (5, »)
C. (=, =3]U (5, »)
D. (=, =2) U [6, )

Answer: D

Solution:

Solution:

F(x) = 1

VIx1? - 3[x] - 10
[x]?=3[x]-—10>0
([x] + 2+)([X] -5 >0
- } | »
-2 5

[x] < -2 or [x]>5
[x] = -3 or [x] =6
X<-2o0orx=6

X E (—», —2) U [6, ©)

Question30

LetA={1,2,3,4,5}and B = {1, 2, 3,4, 5, 6}. Then the number of
functions f : A - B satisfying f(1) + £(2) = f(4) — 1 is equal to
[11-Apr-2023 shift 2]

Answer: 360

Solution:

Solution:

f(+f2)+1=f(4)=<6

f()+f(2) =5

Case (i) f(1) =1=1£(2) =1, 2, 3, 4 = 4 mappings
Case (ii) f(1) =2 =f(2) = 1, 2, 3 = 3 mappings
Case (iii) f(1) = 3 = f(2) = 1, 2 = 2 mappings
Case (iv) f(1)4 = £f(2) = 1 = 1 mapping



f (5)&f(6) both have 6 mappings each
Number of functions = (4+3+2+ 1) X6 x 6 =360

Question31

Let D be the domain of the function f (x) = sin ~* ( log;, ( %;:(gf( ) ) . If

the range of the function g : D =» R defined by g(x) = x — [x], ([x] is the
greatest integer function ), is («, B), then o’ + 2is equal to

[12-Apr-2023 shift 1] B
Options:

A. 46

B. 135

C.136

D. 45

Answer: B

Solution:

Solution:

6 + 2lo
93X | 0&x > 08x = +
—bx 3

this gives x € (0, %)...(1)

6 + 2log,;x
-1 = log;, 5 )51
6 + 2log;x 1
3x = “5x = 3%

! '

15x% + 6 + 2log,x = 0 6 + 2log.x + % >0
23

x € (o, % L.2)x=3 6...(3)
form (1), (2) & (3)

"6 L
X € [3 ' 57
-« is small positive quantity
1

&B=ﬁ

~a®+ 2 s just greater than 135

B

Question32

For x € R, two real valued functions f(x) and g(x) are such that,
g(x) = vx + 1 and fog(x) = x + 3 — Vx. Then f(0) is equal to



[13-Apr-2023 shift 1]
Options:

A5

B.0

C.-3

D. 1

Answer: A

Solution:

Solution:
gx)=vx+1 _
fog (x) =x+3-vVx
=(Vx+1)*-3(Vx+1)+5
= g*(x) - 3g(x) + 5
= f(x) =x*-3x+5
~f(0)=5
But, if we consider the domain of the composite function fog (x) then in that case f (0) will be not defined as g(x) cannot
be equal to zero.

Question33

For the differentiable function f : R - {0} - R, let

3£(x) +2f (1) = 1~ 10, then |£(3) + £ ( }] | is equal to
[13-Apr-2023 shift 1]

Options:

A. 13

B. 2
c. 33

D.7

Answer: A

Solution:

Solution:

[ 3t00) + 2f %) - %—10] x 3

[ 2600 + 3¢ %) =x-10] x2
3



=432

|f(3)+f’(%)|= %(1—6—10)+%(—48—2)
- |-3-10] =13

Question34

The range of f (x) = 4sin -1 ( % ) is
[13-Apr-2023 shift 2]

Options:

A. [0, )

B. [0, &]

C. [0, 2m)

D. [0, 2]

Answer: C

Solution:
Solution:
o= 2]
X) = 4S1n 1+x2
2
0s X <1
14+x

=>054sm‘1( 1X )<2r[

Range : [0, 2m)

Question35

If the domain of the function
£ (x) = log,(4x® + 11x + 6) + sin ~}(4x + 3) + cos ™! (1248 ) s (a, I, then

3
36 | a + B| is equal to
[15-Apr-2023 shift 1]

Options:
A. 72
B. 63
C. 45



D. 54

Answer: C

Solution:

Solution:
f(x) = In(4x? + 11x + 6) + sin ~*(4x + 3)
~1[ 10x+6
+ cos ( T)
() 4x* +11x+6 >0
4> +8x +3x+ 6 >0
(4x + 3)(x+2) >0

XE (—w, =2)U (—%,oo)

(idx+3€[—-1, 1]
x€[-1,-1/2]
10x + 6

(iii) 3 el-1,1]

9 3
xel-1p-15

3 1 3 1
X E (—Z,—E] 0(=—Z,B=—§
(X+B=—%
36 |a+B| =45
Question36

The relation R = {(a, b) : gcd(a, b) =1,2a = b, a,b € 7} is:
[24-Jan-2023 Shift 1]

Options:

A. transitive but not reflexive

B. symmetric but not transitive

C. reflexive but not symmetric

D. neither symmetric nor transitive

Answer: D

Solution:

Solution:

Reflexive : (a, a) gcd of (a, a) =1
Which is not true for every a E Z.
Symmetric:

Takea=2,b=1 gcd(2,1)=1
Also2a=4=#Db

Now whena=1,b =2 gcd(1,2) =1
Alsonow2a=2=D)

Hence a = 2b

=R is not Symmetric

Transitive:

Leta=14,b=19,c =21

gcd(a, b) =1

gcd(b,c) =1

gcd(a, c) =7



Hence not transitive
R is neither symmetric nor transitive.

Question37

Let R be a relation defined on N as a R b is 2a + 3b is a multiple of
5,a, b€ N. Then R is
[29-]Jan-2023 Shift 2]

Options:

A. not reflexive

B. transitive but not symmetric
C. symmetric but not transitive
D. an equivalence relation

Answer: D

Solution:

Solution:

a Ra = 5a is multiple it 5
So reflexive

aRb = 2a + 3b = 5q,
Now b R a

2b + 3a =2b+(5°‘T_3b)-3

15 5 5
= 20( 2b—2(3on b)
%(2a+2b—2(x)
=5(a+b—-a
Hence symmetric
aRb =2a+3b=5«x.
bRc =2b+3c=5B
Now 2a+ 5b+ 3c = 5(a +B)
= 2a + 5b + 3¢ = 5(a + B)
=>2a+3c=5(a+p—Db)
= aRc

Hence relation is equivalence relation.

Question38

The minimum number of elements that must be added to the relation

R = {(a, b), (b, ¢)} on the set {a, b, c} so that it becomes symmetric and
transitive is:

[30-Jan-2023 Shift 1]

Options:
A 4
B.7



C.5
D.3

Answer: B

Solution:

Solution:
For Symmetric (a, b), (b, c) €ER
=(b, a), (c, b) ER
For Transitive (a, b), (b, c) ER
=(a, c) ER
Now
1. Symmetric
S(a,c) ER=(c,a) €ER
2. Transitive
“.(a,b), (b,a) ER
= (a, a) € R&(D, c), (c, b) ER
= (b, b)&(c, ¢c) €R
. Elements to be added

{ (b,a) (c,b) (a,c) (c, a) }
, (a,a) (b,b) (c, c)
Number of elements to be added = 7

Question39

Let R be a relation on N x N defined by (a, b)R (c, d) if and only if ad
(b-c)=bc(a—-—d). Then R is
[31-Jan-2023 Shift 1]

Options:

A. symmetric but neither reflexive nor transitive
B. transitive but neither reflexive nor symmetric
C. reflexive and symmetric but not transitive

D. symmetric and transitive but not reflexive

Answer: A

Solution:

Solution:

(a, b)R(c,d)=ad(b—-c)=bc(a—d)
Symmetric:

(c, d)R(a, b) = cb(d —a) = da(c — b)=
Symmetric

Reflexive:

(a, b) R(a, b) = ab(b — a) # ba(a—b)=

Not reflexive

Transitive: (2, 3)R(3, 2) and (3, 2)R(5, 30) but
((2, 3), (5, 30)) & R= Not transitive




Question40

Among the relations
s={(ab:abeER-{0},2+3:>0}

AndT = {(a,b):a,bER,a>-b%>€Z},
[31-Jan-2023 Shift 2]

Options:

A. S is transitive but T is not
B. T is symmetric but S is not
C. Neither S nor T is transitive
D. Both S and T are symmetric

Answer: B

Solution:

Solution:

For relation T = a®? —= b? = —1
Then, (b, a) on relation R
=b*-a’=-I

=T is symmetric

s={(ab:aberR-{0},2+2>0]}

b
2+%>0=%>—2,=g< _71

If (b, a) € S then
2+ g not necessarily positive

.S is not symmetric

Question41

Let R be a relation on R, given by R = {(a, b) : 3a—3b + V7 is an

irrational number }. Then R is
[1-Feb-2023 Shift 1]

Options:

A. Reflexive but neither symmetric nor transitive
B. Reflexive and transitive but not symmetric

C. Reflexive and symmetric but not transitive

D. An equivalence relation

Answer: A

Solution:



Solution:
Check for reflexivity:

As 3(a-a) +V7 = V7 which belongs to relation so relation is reflexive

Check for sy_mmetric:
Take a = ‘/?7 b=0

Now (a, b) € R but (b, a) ¢ R
As 3(b — a) + V7 = 0 which is rational so relation is not symmetric.
Check for Transitivity:

Take (a, b) as ( ‘/3—7 1 )

&(b, c) as (1, %)

So now (a, b) € R&(Db, c) € R but (a, ¢c) € R which means relation is not transitive

Question42

Let P(S) denote the power set of S = {1, 2, 3, ..., 10}. Define the
relations R, and R, on P(S) as AR,Bif (An B°) u(Bn Ag) = @ and AR,B if

AuB°= BuUAS VA, B € P(S). Then :
[1-Feb-2023 Shift 2]

Options:

A. both R, and R, are equivalence relations

B. only R, is an equivalence relation

C. only R, is an equivalence relation

D. both R, and R, are not equivalence relations
Answer: A

Solution:

Solution:
S={1,2,3,.....10}
P(S) = powersetof S

- N

AR, B=(anBlulRnB) =¢

R1 is reflexive, symmetric
For transitive

(An_B))u(XnB)=(p; {a} =¢p={b}A=B

(BnClulBncl=g.B=C
.. A = C equivalence.

A B

g

d
- -
R,=AuB=AUB
R, » Reflexive, symmetric
for transitive



d

- -
AuB=AuB={a, c,d} ={b,c, d}
{a} = {b} ~A=B

- -
BuC=BuC=B=C

Question43

The equation x> — 4x + [x] + 3 = x[x], where [x] denotes the greatest
integer function, has:
[24-Jan-2023 Shift 1]

Options:

A. exactly two solutions in (— o, »)
B. no solution

C. a unique solution in (=, 1)

D. a unique solution in (— o, )

Answer: D

Solution:

Solution:

x2—4x+[x]+3 = x[x]
=x’—4x+ 3 = x[x] — [x]
(x-1DEx-3)=I[x].(x-1)
=»>x=1 or x—3 = [x]
=>x—[x]=3
{x} = 3 (Not Possible)

Only one solution x = 1 in (=, )

Question44

Let f (x) be a function such that f(x +y) =f(x)-f(y) forall x, y € N. If
f(1) = 3 and élf(k) = 3279, then the value of n is
[24-Jan-2023 Shift 2]

Options:
A.6
B. 8
C.7
D.9



Answer: C

Solution:

Solution:

flx+y) =f(x)- f(y) Vx,y €N, (1) =
f(2) = f(1) =

£(3) = f(1) (2) =3°

f(4) = 3*

f(k) = 3"

2 fk) = 3279
k=1

f(1) + f(2) + f(3) + oovvn... + f(k) = 3279
34+3%2433+........ .3¥=3279
3(3=1)
=57 =3279
3k—1
5— = 1093
3¥—1=2186
3% =2187
k=7

Question45

Iff(x) = 2, xERthenf 55 ) +£( 52
[24-Jan-2023 Shift 2]

) +......+f( M) equal to

2023 2023

Options:
A. 2011
B. 1010
C. 2010
D. 1011

Answer: D

Solution:
Solution:
4X

f(x) =

4%+ 2

4X 41—)(
f(x)+f(l —-x) = +
() + £ ) 444+2 4742
_ X4 n 4
4%+ 2 4 + 2(4%)

4%+ 2 2 + 4%
=1
=>fx)+f(1l—-x)=1

Now 2023) vt 2023) +( 2023) P +

1
.......... +i(1- m) +i(1- m) +i(1- m)
Now sum of terms equidistant from beginning and end is 1

Sum =14+14+1+4+......... +1 (1011 times)



= 1011

Question46

For some a, b, c € N, let f (x) =ax—3andg(x)=xb+c,x€IR. If

( fog )'(x) = [ :52) """ then (fog) (ac) + (gof) (b) is equal to
[25-Jan-2023 Shift 1]

Answer: 2039

Solution:

Solution:
Let fog (x) = h(x)

1
-1 x—7\3
=>h (x) = ( 5 ) 3
= h(x) = fog(x) = 2x°> + 7
fog (x) = a(x”+c) -3
=2a=2,b=3,¢c=5
= fog (ac) = fog(10) = 2007
g(f(x) = (2x — 3)° + 5.
= gof(b) = gof(3) = 32
= sum = 2039

Question47

Let f : R » R be a function defined by f (x) =
log ‘/ﬁ{w/ 2(sin x — cosx) + m — 2}, for some m, such that the range of f is

[0, 2]. Then the value of m is
[25-Jan-2023 Shift 2]

Options:
A.5
B.3
C.2
D. 4

Answer: A
Solution:
Solution:

Singe, .
—V2 =sinx —cosx < V2



" —2 =+v2(sinx — cosx) = 2
(Assume Vv2(sinx — cosx) = k)
—-2=<k=2..()
f(x) = log‘/a(k +k—-2)
Given,
O0=f(x)=2
Oslog\/_,(k+m—2) =<2
min

l=k+m-2=m
—-m+3=<k=2...ii)

From eq. (i) & (ii), weget —-m+3 = -2
>m=>5

Question48

The number of functions f: {1, 2, 3,4} -» {a € Z: | a| =8} satisfying
f(n)+ f(n+1)=1, vn € {1, 2, 3} is
[25-Jan-2023 Shift 2]

Options:
A. 3
B.4
C.1
D. 2

Answer: D

Solution:

Solution:
f:{1,2,3,4}Y->{a€Z:|a]| =8}

f(n) + %f(n+ 1)=1, Vn € {1, 2, 3}

f(n + 1) must be divisible by n
f(4)=-6,-3,0,3,6

f(3) > -8,-6,-4,-2,0,2,4,6,8
f(2)= -8, .cccevininnnns, 8
f(1)=>-8, .ccevvvinennn, 8

f(4)

Question49

Let f(x) =2x"+2,2 €ER,n €N, and f(4) = 133, f(5) = 255. Then the sum
of all the positive integer divisors of (f(3) — £(2)) is
[25-Jan-2023 Shift 2]

Options:
A. o0l
B. 60



C. 58
D. 59

Answer: B

Solution:

Solution:
f(x) =2x"+ A
f(4) =133
f(5) = 255
133=2x4"+2...(1)
255 =2x5%+A...(2)
(2) -(1)
122 = 2(5" — 4"
=5"-4"=61
~n=3&A =5
Now, f(3) — f(2) = 2(3° - 2°) = 38
Number of Divisorsis 1, 2, 19, 38; & their sum is 60

Question50

Let f : R » R be a function such that f(x) = Xz:f%” Then
[29-Jan-2023 Shift 1]

Options:

A. f(x) is many-one in (—«, —1)

B. f (x) is many-one in (1, «)

C. f(x) is one-one in [1, ») but not in (=, «)
D. f(x) is one-one in (— o, «)

Answer: C

Solution:

Solution:



&)

fog= G g, 2
x —1 r +1

fE =1+ x_zl

Questionb51

The domain of f(x) = ~2%:1%*"2 v € Ris
e

09X _ (2% + 3)
[29-Jan-2023 Shift 1]

Options:
A.R-{1-23}
B. (2, ») — {3}

C. (-1, ») — {3}
D.R - {3}

Answer: B

Solution:

Solution:

x—2>0=2x>2
x+1>0=2x>-1
x+1#1=x#0and x>0
Denominator

x?=2x =3 =0
x—-3)(x+1)=0

x#-1,3

So Ans (2, =) — {3}

Question52

Consider a function f : N - R, satisfying
f(1) + 2f(2) +3f(3)+... +xf(x) =x(x+ 1)f(x); x =2 with f(1) = 1. Then

f(2022) + (2028) is equal tO




[29-Jan-2023 Shift 2]
Options:
A. 8200
B. 8000
C. 8400
D. 8100

Answer: D

Solution:

Solution:
Given forx = 2
f(1)+2f(2) +.... + xf(x) = x(x + 1)f (x)
replace x by x+1
= xX(x+Df)++1D)fx+1)
=xX+1)x+2)f(x+1)
X 1 (x+ 2)

fx+1) | f® - fX
o xf(x) = (x+ 1)f(x+1) = %,XEZ

-1 -1
f(2) = 4,f(3) 6
Now f(2022) = —-_
2044
1
£(2028) = 5=
So, —~ 4+ — L _ 4044 + 4056 = 8100

£(2022) = £(2028)

Questionb3

Suppose f: R - (0, ») be a differentiable function such that
5f(x +y) = f(x) - f(y), Vx,y € R. If £ (3) = 320, then n%Of(n) is equal to:
[30-Jan-2023 Shift 1]

Options:
A. 6875
B. 6575
C. 6825
D. 6528

Answer: C
Solution:
Solution:

Option (3)
5f(x +y) = f(x) - f(y)



5£(0) = f(0)® = f(0) = 5
5f(x + 1) = f(x) - f(1)
fix+1) _ f(1)

© Tfx) 5
., f) f(2) f(3) _ ( f(1))3
£f0) (1) f(2) 5
3
- 320 (UD", 4q) = 20

5
“hf(x+1)=20-f(x) = f(x+ 1) = 4f(x)

5
> fln)=5+54+542+54%+54%+54°

=50[46 - 1]
= =—5— =6825
Question54

LetS = {1, 2, 3,4, 5, 6}. Then the number of one functions f : S - P(S),
where P(S) denote the power set of S, such that f(n) c f (m) where n <m
is .

[30-Jan-2023 Shift 1]

Answer: 3240
Solution:
Solution:

Let S = {1, 2, 3, 4, 5, 6}, then the number of one-one functions, f: S - P(S), where P(S) denotes the power set of S, such
that f(n) < f(m) wheren < m is

n(S) =6

P(S)={ ¢ {1} ... {6} {1,2} .. }
{5,6} ... {1,2,3,4,5,6}

— 64 elements

case —1

f(6) = Si.e. 1 option,
f(5) = any 5 element subset A of S i.e. 6 options,

f(4) = any 4 element subset B of A i.e. 5 options,

f(3) = any 3 element subset C of B i.e. 4 options,

f(2) = any 2 element subset D of C i.e. 3 options,

f(1) = any 1 element subset E of D or empty subset i.e. 3
options,

Total functions = 1080

Case - 2

f(6) = any 5 element subset A of S i.e. 6 options,
f(5) = any 4 element subset B of A i.e. 5 options,
f' (4) = any 3 element subset C of B i.e. 4 options,
f(3) = any 2 element subset D of C i.e. 3 options,
f' (2) = any 1 element subset E of D i.e. 2 options,
f(1) = empty subseti.e. 1 option

Total functions = 720

Case —3

f(6) =S

f(5) = any 4 element subset A of' S i.e. 15 options,

f(4) = any 3 element subset B of A i.e. 4 options,
f(3) = any 2 element subset C of B i.e. 3 options,
f(2) = any 1 element subset D of C i.e. 2 options,
f(1) = empty subseti.e. 1 option

Total functions = 360
Case —4



f(6) =S

f(5) = any 5 element subset A of S i.e. 6 options,
f(4) = any 3 element subset B of A i.e. 10 options,
f(3) = any 2 element subset C of B i.e. 3 options,
f(2) = any 1 element subset D of C i.e. 2 options,

f(1) = empty subseti.e. 1 option
Total functions = 360
Case =5
f(6) =S
f(5) = any 5 element subset A of S i.e. 6 options,
f(4) = any 4 element subset B of A i.e. 5 options,
f(3) = any 2 element subset C of B i.e. 6 options,
f(2) = any 1 element subset D of C i.e. 2 options,
f(1) = empty subset i.e. 1 option
Total functions = 360
Case -6
f(6) =S
f(5) =
£(4)
)

any 5 element subset A of S i.e. 6 options,

any 4 element subset B of Ai.e. 5 options,
f(3 any 3 element subset C of B i.e. 4 options,

f(2) = any 1 element subset D of C i.e. 3 options,

f(1) = empty subseti.e. 1 option

Total functions = 360

. Number of such functions = 3240

Question55

2x + 37
For n = 2, define (x) = fl0f* ~ (x).
If P(x) = &+b gcd(a, b) = 1, then a + b is equal to

bx + a’

[30-Jan-2023 Shift 1]

Let fl(x) = 2*2, x ER - { -—3}

Answer: 3125

Solution:

Solution:
1 _ 3x+2
B0 = 5% ¥3
2 _ 13x+12
== 13
63x + 62
62x + 63
f5(x) _ 1563x + 1562
1562x + 1563
a+b=23125

= f3(x) =

Question56

The range of the function f(x) = V3 -x+ V2 + x is
[30-Jan-2023 Shift 2]

Options:



A. [V5, V10]
B. [2v2, V11]
C. V5, v13]
D. [V2, V7]
Answer: A

Solution:

Solution:
y2=3—x+2+x+2\/(3—x)(2+x)
=5+2V6+x—x

2 25 1\2
y —5+2\/T—(x—§)
V., =V5+5=vI0
ymin=\/5

Question57

Let A = {1, 2, 3, 5, 8, 9}. Then the number of possible functionsf: A- A
such that f(m - n) = f(m) - f(n) for everym, n € A with m - n € A is equal
to .

[30-Jan-2023 Shift 2]

Answer: 432

Solution:

Solution:

f(1) = 1; £f(9) = £(3) x f(3)

iie,f(3)=1o0r3

Total function =1 X6 X2 X6Xx6x1 =432

Question58

If the domain of the function f(x) = XL, where [x] is greatest integer

1+x2’

=<x, is [2, 6), then its range is
[31-Jan-2023 Shift 1]

Options:

a2 2]-{% & k2]
) 26" 5 29’ 109’ 89' 53



5 2
B 35 3
c. (& 2]-{2 2 1 2}
137 51 29’ 109’ 89’ 53
5 2]
D. (3 2.
Answer: D
Solution:
Solution:
f(x) = 1f _x €2, 3)
X
f(x) = f _x €13, 4)
X
£(x) = 1:_1 _x €[4, 5)
X
f(x) = 15 _x €5, 6)
X
s

A
[V ]
—_—

L 37

Questionb9

The absolute minimum value, of the function

f(x)=x>-x+1 | +[x? — x + 1], where [t] denotes the greatest integer
function, in the interval [-1, 2], is :

[31-Jan-2023 Shift 2]

Options:

A.

W

B.

N

C.

Ll L

5
D'Z

Answer: A

Solution:



Solution:

f(x) = |x*—x+1]|+[x*-x+1x€[-1,2]

Letg(x)=x2—x+1

_ 112, 3

—(X‘z) ta

'.'|x2—x+1| and [x2—x+2]
Both have minimum valueatx=1/2

= Minimum f(x) = %+ 0
3
T4
Question60

Letf : R—- {2, 6} = R be real valued function defined as f (x) =

Then range of f is
[31-Jan-2023 Shift 2]

Options:

A (==~ 2] U0, =)
B. (—, — 2] u(0, =)
TRNER

D. (=~ = 2] U1, )
Answer: A

Solution:

Solution:
x2+2x + 1
x* — 8x + 12
By cross multiplying
yx2—8xy+12y—xz—2x—1 =0
x*(y—1)—x(8y+2)+(12y—1) =0
Casel,y=1
D=0
=8y +2)—4(y-1)(12y-1)=0
=>ydy+21)=0

Lety =

+ A - %

-21 0

P
y€ (-= Z2]u10,©) - {1

Case2,y=1
X +2x+1=x*-8x+12
10x =11
X = 11 So, y canbe 1

10 ’
Henceye(—m,_T21 u [0, «)

X +2x+1
x2—8x+12°



Question61

Let f: R - {0, 1} - R be a function such that f(x) +f | 15 ) = 1 +x.

Then f (2) is equal to :
[1-Feb-2023 Shift 2]

Options:
9
A. 5

9
B'Z

7
C'Z

7
D. 3
Answer: B

Solution:

Solution:

f(x)+f(ﬁ) —14x

Xx=22f2)+f(-1)=3
x=—1=>f(—1)+f( %) =0...(2)

X = %:f(%)+f(2)= . (3)

(1) +(3) = (2) = 2f(2) =

-~ f(2) = %

N NlWw

Question62

Letf : R> R be definedasf(x) =x—-—1andg: R- {1, -1} - R be
defined as g(x) = X;‘j o Then the function fog is :

[26-Jun-2022-Shift-2]

Options:

A. one-one but not onto

B. onto but not one-one

C. both one-one and onto
D. neither one-one nor onto

Answer: D



Solution:

f: R — R defined as

5

fx)=x-landg:R— {1,-1} - R g(x)= —
X1
e 1
Now fog(x)= — —E
Xyl x =1

~ Domain of feg(x)=R—{-1.1}
And range of fog(x) = (—=x. —1] U (0. =)

—1 2x
N EI p— =
b il | L=x

Now, %(fog(x)) =

0

d ,:, . 2x
- E(f g(x)) > 0 for [1—3;}(1—:()}

X
® Bl

ax € (=e0, —1) U (0. 1)
and %g{ o g(x)) < 0 forx € (—1. 0) U (L. )

~fog(x) is neither one-one nor onto.




Question63
Let f: R - R be a function defined by f (x) = eff+ .
Then

£as) +e( ) +e(2)++e( 2

is equal to
[27-Jun-2022-Shift-1]

2x

Answer: 99

Solution:

Solution:
Given,

£ 100)+f( 100

= 100)+f(1— o
—2lasf(x)+f(1—x)=2]

f(100)+f(1—m)—2

(100)”(1_ 100) =2
- Total sum =49 x 2

Remaining term = f( 20 ) _ f ( l)

100 2
Putx = %in equation (1), we get
f(%) vi(1- %) =2
=2t %) =2
=>f( %) =1

“Sum =49x2+1=99



Question64
LetS={1,2,3,4,5,6,7,8,9, 10} . Definef : S-S as

2 ,ifn=1, 2, 3, 4, 5

2n—-11 ,ifn=6, 7, 8, 9, 10,

Let g : S - S be a function such that fog(n) = { n+l ifnisodd

n—1 ,ifniseven

Then g(10)g(1) + g(2) + g(3) + g(4) + g(5)) is equal to
[27-Jun-2022-Shift-2]

Answer: 190

Solution:

Solution:
2 =1 2 4
f(n) = { n n 3 5

2n—-11 n=6 7 8 9 10
Af(1)=2,f(2) =4, ......, £(5) = 10
and f(6)=1,f(7)=3,f(8) =5, ......., £(10) = 9
n+1 if n is odd

Now, f(g(n)) = { .
n—1 if n is even

f(g(10)) =9 =g(10) =10
f(g(1)) =2 =g(1)=1

.f(g(2)) =1 =g(2) =6

~f(g(3) =4 =g(3) =2

f(g(4)) =3 =g(4)=7

f(g(5)) =6 =g(5) =3

~g(10)g(1) + g(2) + g(3) + g(4) + g(5)) = 190

Question65
Let a function f: N =» N be defined by

f(n) = n-1 n=3, 7 11, 15, ...

then, f is
[28-Jun-2022-Shift-1]

Options:
A. one-one but not onto
B. onto but not one-one

C. neither one-one nor onto



D. one-one and onto

Answer: D

Solution:

Solution:
Whenn =1, 5,9, 13 then

Whenn = 3, 7, 11, 15......

n — 1 will be even but not divisible by 4

Whenn = 2, 4, 6, 8...

Then 2n will give all multiples of 4

So range will be N.

And no two values of n give same y, so function is one-one and onto.

n+1

will give all odd numbers.

Question66

The probability that a randomly chosen one-one function from the set
{a, b, c,d} to the set {1, 2, 3, 4, 5} satisfies f(a) + 2f(b) —f(c) =f(d) is
[28-Jun-2022-Shift-2]

Options:

A L
B. L
C.

1
D.%

Answer: D

Solution:

Solution:
Number of one-one function from {a, b, c, d } to set {1, 2, 3, 4, 5} is 5P4 = 120n(s).

The required possible set of value (f(a), f(b), f(c), f(d)) such that f(a) + 2f(b) —f(c) =f(d) are
(5,3,2,1),(5,1,2,3),(4,1,3,5),(3,1,4,5), (5,4, 3,2)and (3, 4, 5, 2)

“n(E)=6

. . g _n(E) _ 6 _ 1
. Required probability = n(S) = 120 - 20

Question67

Let S = {1, 2, 3, 4}. Then the number of elements in the set
{f:SxS->S:fisontoand f(a,b) =f(b,a)=aV(a,b) €ESx S}is
[28-Jun-2022-Shift-2]



Answer: 37

Solution:

Solution:

There are 16 ordered pairs in S x S. We write all these ordered pairs in 4 sets as follows.
A={(1,1)}

B = {(1, 4), (2, 4), (3, 4)(4, 4), (4, 3), (4, 2), (4, 1)}
C={(1,3),(2,3),(3,3),(3,2),(3,1)}

D ={(1,2), (2, 2),(2, 1)}

All elements of set B have image 4 and only element of A has image 1.

All elements of set C have image 3 or 4 and all elements of set D have image 2 or3 or 4.
We will solve this question in two cases.

Case I: When no element of set C has image 3.

Number of onto functions = 2 (when elements of set D have images 2 or 3 )

Case Il: When atleast one element of set C has image 3.

Number of onto functions = (23— 1)(1 + 2 +2) =35

Total number of functions = 37

Question638

The domain of the function cos™*! - is :

[29-Jun-2022-Shift-1]

Options:
1
A. R. - { - ’ E }

B. (=, —1]U[1, ) u {0}

N|+—

(== 2 u (1) i

b (= 2o [ =] 10

Answer: D

Solution:
Solution:
2sin 7! ( 21 )
-1= ' —-17
II
.1 1 I
R ( ) < I
4x? — 1 2
=-1=< 1 =1
ax? — 1
L 4120
4x° — 1



- 4x? >
4x* -1

- 4x>
2x+1)2x—-1)

.'.xe(—a,—%)U{O}u(%,a)
1

4x* — 1
1—4x + 1
-1

=>2 4x° <0
ax* — 1
2X -1
4X -1
(\/2X+1)(\/§x—1)
2x+ 1)(2x—1)

=0

XE( (x—% U(—% %)U(%,(x)
t1
_E

=0..... . (1)

And -1=<0

=0

From (3) and (4), we ge
xE[—a———) |

Question69

Letc, Kk ER. If f(x) = (c + 1)x* + (1 - c®)x + 2k and

f(x+y) =1f(x)+f(y) —xy, for all x, y € R, then the value of
1I2(£(1) + £(2) + £(3) + ...... + £(20))] is equal to____
[29-Jun-2022-Shift-1]

Answer: 3395

Solution:

Solution:
f (x) is polynomial
Puty = 1 /x in given functional equation we get

£(x+ %) = f(0) +£ l) ~1
:>(c+1)(x+ —) +(1—c)(x+ —) + 2K

=(c+ 1)x*+ (1 -cHx +2K +(c+1)l2+(1—02)%+2K—1
X

=2(c+1)=2K —1.....(1)

and putx =y = 0 we get

f(0)=2+f(0)-0=f(0)=0=k=0

k=0 and 2c=-3=2c=-3/2

2
flx) = _Xj_ %— = (5% + 2x%)
20 _
|2.z f(i)-| = | _2( 5.20.21 2.20.21.41)'|

| ‘1(2730 +5740). |
‘ 67901
2

= 3395.




Question70

Let f (x) and g(x) be two real polynomials of degree 2 and 1 respectively.

If f (g(x)) = 8x% — 2x and g(f (x)) = 4x> + 6x + 1, then the value of
f(2) + g(2) is
[29-Jun-2022-Shift-2]

Answer: 18

Solution:

Solution:

f(gx) = 8x% — 2x.

g(f(x) = 4x* 4+ 6x + 1.
So, g(x) =2x—-1

&f(x) = 2x* + 3x + 1

f(2)=8+6+1=15

Ans. 18

Question71

The domain of the function
x* = 5% + 6
x> =9
f(x) = log, (x* — 3x + 2)

[24-Jun-2022-Shift-1]

cos™? (

is :

Options:
A. (_oop 1) U (2' 00)

B. (2, »)

c.[-L1)u@ =

D. [_% 1) U (2, @) {3’ 3+2\/§’ 3-2v§ }
Answer: D

Solution:

Solution:



x —5x+6

. <landx’-3x+2>0.£1
x—9
gl ] q et
(x 33(@:+1) =0 (35 3) =0
x—9 X

The solution to this inequality is

xe | %1.9::]—{3}

for x> —3x+2>0and =1

<‘\]

IE(—ao.l)U(E.:'_:)—jj_ 5.3+ V5

v 2 7 2

|
|
Combining the two solution sets (taking intersection)

x€ [—%.1'] U o) | 3_1\@ 3?/5_}

! { - -

Question72

The number of one-one functions f : {a, b,c,d} - {0, 1, 2, ...... , 10}
such that 2f(a) —f(b) + 3f(c) +f(d) =0 is

[24-Jun-2022-Shift-1]

Answer: 31

Solution:
gk OXRO oy Sl asieranns iy
x —9
— i S g —
(E=3)2+1) g _.(;;: 3 5
p AR, ¥ 0

The solution to this inequality is

XE _—119::)—{3}

i

for x*—3x+2>0and £1

L [ 3=V 34as

x € (—=2, 1)U (2, o0) | 3 7 |

Combining the two solution sets (taking intersection)

{3-V5 3+v5
L2 2 2

f(d) can'tbe 9 and 10 as if f(d) =9 or 10 then f(b) =2+ 9 =11 or f(b) = 2+ 10 = 12, which is not possible as here any
function's maximum value can be 10 .

.1;]u(2.f_=}—

ce -

| —



-~ Total possible functions when f(¢)=0and f(a)=1 are =7
(2) When f(¢)=0and f(a) =2 then
3x0+2x2+f(d)=,f(b)

=4+f(d)=f(b)

-~ possible value of f(d)=1,3.4.5.6

-~ Total possible functions in this case =35
(3) When f(¢) =0 and f(a) =3 then
3x0+2x3+f(d)=1(b)

=6+f(d)=f(b)

-~ Possible value of f(d)=1. 2.4

-~ Total possible functions in this case =3
(4) When f(¢)= 0 and f(a) =4 then
3x0+2x4+f(d)=1(b)

=8+/(d)=/(b)

~ Possible value of f(d)=1.2

-~ Total possible functions in this case =2
(5) When f(¢)=0and f(a) = 5 then
3x0+2x5+f(d)=f(b)

=10+f(d)=f(b)

Possible value of f(d) can be 0 but f{c) is already zero. So, no value to f(d) can satisfy.

. No function is possible in this case.

.. Total possible functions when f(c)=0 and f(a)=1,2,3 and 4 are =7+5+3+2=17
Case II:

(1) When f(c)=1 and f(a)=0 then

3x1+2x0+1f(d)=1f(b)

=3+1(d)=£f(b)

.. Possible value of f(d)=2,3,4,5,6,7

.. Total possible functions in this case =6

(2) When f(c)=1 and f(a)=2 then

3x1+2x2+f(d)=1£(b)



=7+f(d)=£(b)

.. Possible value of f(d)=0,3

.. Total possible functions in this case =2
(3) When f(c)=1 and f(a)=3 then
3x14+2x3+£(d)=£(b)

=9+f(d)=£(b)

.. Possible value of f(d)=0

.. Total possible functions in this case =1
.. Total possible functions when f(c)=1 and f(a)=0,2 and 3 are =6+2+1=9
Case III:

(1) When f(c)=2 and f(a)=0 then
3x2+2x0+1(d)=£(b)

=6+f(d)=1f(b)

.. Possible values of f(d)=1,3,4

. Total possible functions in this case =3
(2) When f(c)=2 and f(a)=1 then,
3x2+42x14+f(d)=£(b)

=8+f(d)=f(b)

.. Possible values of f(d)=0

.. Total possible function in this case =1
.. Total possible functions when f(c)=2 and f(a)=0,1 are =3+1=4
Case IV:

(1) When f(c)=3 and f(a)=0 then
3x34+2x0+£(d)=£(b)

=9+f(d)=£(b)

.. Possible values of f(d)=1

. Total one-one functions from four cases

=17+9+4+1=31

Question73

Let R, and R, be relations on the set {1, 2, ....... , 50} such that
R, = {(p, p") : p. is a prime and n = 0 is an integer } and

R, = {(p, p") : p.is a prime and n = 0 or 1}

Then, the number of elements in R, — R, is___
[28-Jun-2022-Shift-1]

Answer: 8
Solution:

R, — R, = {(2,2%), (2, 2%, (2, 2%, (2, 2%, (3, 3%), (3, 3%, (5, 5°), (7, 7*)}
So number of elements =8



Question74

LetR, ={(a,b)EN xN:|a—b| =13} and
R,={(a,b)EN xN:|a—-b|#13}. Thenon N:
[28-Jun-2022-Shift-2]

Options:

A. Both R, and R, are equivalence relations

B. Neither R, nor R, is an equivalence relation
C. R, is an equivalence relation but R, is not
D. R, is an equivalence relation but R, is not
Answer: B

Solution:

Solution:

R,={(a,b)EN xN:|a—-b| =13} and

R,={(a,b)EN xN:|a—-b| =13}

INnR;:|2—-11| =9=<13

- (2,11) €R, and (11, 19) €R, but (2, 19) € R,

-~ R, is not transitive

Hence R, is not equivalence

InR,: (13, 3) € R, and (3, 26) € R, but (13, 26) € R,(~"| 13 - 26| = 13)
~R, is not transitive

Hence R, is not equivalence.

Question75

The probability that a relation R from {x, y} to {x, y} is both symmetric
and transitive, is equal to
[29-Jun-2022-Shift-2]

Options:
5
A. 16

B.

>l



—_
—_

C.

—_
()}

13
D. 16
Answer: A

Solution:

Solution:

Total no. of relations = 22*% =16

Fav. relation = @, {(x, x)}, {(y, )}, {(x, x)(y, )}
{(x, %), (y, ), (x, y)(y, x)}

Prob. = %
Question76

The number of bijective functions
f:{1,3,5,7,...,99} - {2,4,6, 8, ...100}, such that
f(3)=£f(9) =f(15) =f(21) =....£(99), is
[25-Jul-2022-Shift-2]

Options:
50
AP,
50
B. °°P,,
C.33!'x 17!
50!
b. 5
Answer: B
Solution:
Solution:
As function is one-one and onto, out of 50 elements of domain set 17 elements are following restriction
f(3) > f(9) > f(15)...... > £ (99)

So number of ways = °°C,,-1.33 !
_ 50p
33

Question77

Let f (x) be a quadratic polynomial with leading coefficient 1 such that
£(0) =p, p =0, and (1) = 1. If the equations f (x) = 0 and

fof of o f(x) =0 have a common real root, then f(-3) is equal to___
[25-Jul-2022-Shift-2]



Answer: 25

Solution:

Solution:
Let f (x) = (x — a)(x — B)
It is given that f(0) =p=aBf =p

and f(1) = %:(1—0@(1—3): %

Now, let us assume that, a is the common root of f (x) = 0 and fofofof (x) =0
fofofof (x) = 0

= fofof (0) =0

=>fof(p) =0

So, f(p) is either a or B.

(p—a)(p—B)=«a

(@B —a)(aBp—B)=a=(B—1)(a—-1)B=1("a = 0)

So,p=3
(1—<x)(1—3)=%
o = Z

6
f(x) = (x— %)(x—3)

7

f(=3) = -3 - g)(3—3)=25
Question78

Let f: R -» R be a continuous function such that f(3x) — f(x) = x. If
f(8) = 7, then £(14) is equal to:
[26-Jul-2022-Shift-1]

Options:
A 4

B. 10

C. 11

D. 16

Answer: B

Solution:
Solution:
f(3x) —f(x) =x...... (1)
x- X
3
X X
£(x)— £ §) - %@

. X
Again x - 3

f(%)—f(%)=% ......

Similarly



f(%)—f(%) = %....(n)

Adding all these and applyingn = «

lim(f(Sx)—f( X ))=x(1+ %+ l+...)

N o 3n—1 32
f(3x) — £(0) = %
Putting x = %
£(8)—-1(0)=4
=f(0) =
ingx = 14
Putting x = 3

f(14)-3=7=1(14)=0

Question79

The domain of the function
f(x) = sin”'[2x* - 3] + log, ( log 1(X2 — 5x + 5) ) , where [t] is the greatest
2

integer function, is :
[27-Jul-2022-Shift-2]

Options:

A. (_ \/_% 5_26)

5-v5 5+V5
B. (2555, 3£55)

C (1' 5—2\/5)

5+ V5
o 1. %)

Answer: C

Solution:

Solution:
—1=2x*-3<2
or2=2x*<5

2 5
orl =x°< 5

ve (- §-1]ufu 3]

logl(x2—5x+5)>0

2

0<x*-5x+5<1
x?—5%x+5>0&x*-5x+4 <0
5-v5 5+ V5
) u (245, )

X € ( —o0,
&x € (—x, 1) U (4, «)
Taking intersection
5-V5

Xe(l, 5




Question80

The number of functions f, from the set A= {xE€N : x> -10x+9 =< 0}
to the set B = {n2 :n € N } such that f(x) = (x - 3)% + 1, for every x € A,
is .

[27-Jul-2022-Shift-2]

Answer: 1440

Solution:

Solution:
A={XEN,x*-10x+9 =< 0}
={1,2,3,...,9}
B=4{1,4,09,16,...... }

f(x) = (x—-3)°+1
f(1)=5,f2)=2,..........f(9) = 37
x = 1 has 2 choices

x = 2 has 1 choice

x = 3 has 1 choice

x = 4 has 1 choice

x = 5 has 2 choices

x = 6 has 3 choices

x = 7 has 4 choices

x = 8 has 5 choices

x = 9 has 6 choices

s Total functions =2 x1x1x1x2x3%x4x%x5x%x6=1440

Question81

Considering only the principal values of the inverse trigonometric

functions, the domain of the function f (x) = cos™! ( "2;24%” ) is :
[28-Jul-2022-Shift-1]

Options:

Answer: B

Solution:



Solution:
2
1< X —24X+2
x“+ 3
>-x*-3=x*-4x+2=%x*+3
=2x* —4x4+5=0 —4x=<1

1
x € R&x = 1

=1

So domain is [— % oo)

Question82

Let a, B and y be three positive real numbers. Let

f(x) = ax’ + Bx> + yx, x € Rand g : R = R. be such that g(f (x)) = x for all
x €R. If a,, a,, a3, ..., a, be in arithmetic progression with mean zero,
then the value of f ( g ( L5 f(ay) ) ) is equal to:

[28-Jul-2022-Shift-1]

Options:

A.0

B.3

C.9

D. 27

Answer: A

Solution:

Solution:

(ol 2.00))

". First and last term, second and second last and so on are equal in magnitude but opposite in sign.
) = ax’ + Bx> + yx

—h

(
_%f(a)—(x(al +a,>+a’+...+a°)+Ba, +a, +...+a]’) +y@, +a,+...+a)
= O0a + OB + Oy
=0
tg( L3 t@)) =15 ¢@=o
nNni=1 Ni=1
Question83

The number of elements in the set

S = {XG[R:ZCOS( XZJX) =4X+4_x} is:
[29-]Jul-2022-Shift-2]



Options:
Al

B.3

C.0

D. infinite

Answer: A

Solution:

Solution:
ZCos( XZ;X) =4"+47F
L.HS =2. & R.H.S. =2

Hence LH.S = 2& R.H.S =2
2cos( XZ(;“X) =2 45447 =2

Check x = 0 Possible hence only one solution.

Question84

x? = 3x + 2 ) )

The domain of the function f (x) = sin~! ( . is:
X“+2x+7

[29-Jul-2022-Shift-2]
Options:

A.[1, »)

B.[-1, 2]

C.[—1, )

D. (-, 2]

Answer: C

Solution:

Solution:
x> =3x+2
X2 +2x+7
2
X2—3X+251
X“+2x+7
X2 —3x+2
X2 +2x+7
XX =3x+2<=xX>+2x+7
5x = =5
x=-1

2
And )(2_37)(4-22_1
Xx“+2x+7
XX =3x+2=-x>-2x-7
2x°—=x+9=0

f(x) = sin_l(
-1=

=<1



x € R
(i) n (ii)
Domain €[—1, «)

Question85

The total number of functions,
£f:{1,2,3,4} - {1, 2, 3,4, 5, 6} such that £f(1) + £f(2) = £(3), is equal to

[25-Jul-2022-Shift-1]
Options:

A. 60

B. 90

C. 108

D. 126

Answer: B

Solution:

Solution:

Given, f(1) + f(2) = (3)

It means f (1), f(2) and f(3) are dependent on each other. But there is no condition on f(4), so f(4) can be
f(4)=1,2,3,4,5, 6

For f(1), f(2) and we have to find how many functions possible which will satisfy the condition f(1) + f(2) = f(3)

Case 1:

When f (3) = 2 then possible values of (1) and f (2) which satisfy f (1) + £(2) =f(3)isf(1) =1 and f(2) =

And f(4)canbe =1,2,3,4,5,6

.. Total possible functions =1 x6 =6

Case 2 :

When f (3) = 3 then possible values
(1)f(1)=1andf(2) =2
(2)f(1)=2andf(2) =1

And f(4) canbe =1, 2, 3, 4,5, 6.
- Total functions =2 x6 =12
Case 3:
When f(3) = 4 then
1)f(l)=1andf(2) =3
(2)f(1)=2and f(2) =2
3)f(l)=3andf(2)=1
Andf(4)canbe =1,2,3,4,5,6
*. Total functions =3 x 6 =18
Case4:
When f(3) = 5 then
(1)f(l)=1andf(4)=4
(2)f(l)=2andf(4)=3
(3)f(1)=3and f(4) =2
4)f(l)=4andf4)=1
And f(4)canbe =1,2,3,4,5and 6
.. Total functions =4 x 6 =24
Case 5:
When f(3) = 6 then
(1)f(1)=1andf(2)=5
2)f(l)=2andf(2) =4
(3)f(1)=3and f(2) =3
4)f(l)=4andf(2)=2
(5)f(l)=5andf(2)=1
Andf(4)canbe =1,2,3,4,5and 6



.. Total possible functions =5 x 6 = 30
.. Total functions from those 5 cases weget =6+ 12+ 18+ 24+ 30 =90

Question36

Let f: N - R be a function such that f (x + y) = 2f (x)f (y) for natural
numbers x and y. If f(1) = 2, then the value of a for which

3 fla+k) = 22220 - 1)
holds, is :
[25-Jun-2022-Shift-1]
Options:

A.2

B. 3

C.4

D. 6

Answer: C

Solution:

Solution:

Given,

S+ =2 0)
and f(1)=2
Forx=1landy=1,
SO+ 1) =271 (D)
=f(2)=2(f(1))’ =22’ =2’
Forx=1y=2
S1+2)=2f(1)(2)
=f(3)=2-2.2=2
Forx=1.y=3

SO +3) =21 (3)
=f(4)=2-2-2°=2"
Forx=1,y=4
F1+4)=2f(1)(4)
=f(5)=22-2"=2"...

Also given

10 -
T flo+h)= 22001



514

Sfla+t D)+ fla+2)+fla+3)+.. . +f(e+10)= =22 -1)

2,10
Sf@t D) At ) flat )+t fat 10y = 2E°7D
27=4

- 2
=2" and common ratio =2°

This represent a G.P with first term
~ Firstterm =f(a+1)=2"... .(2)
From equation (1). f(5) = g

~ From (1) and (2), we get
fla+1)=2°=£(5)

=fla+1)=f(5)

=2fla+1)=f(4+1)

Comparing both sides we get, a =4

Question87

1
Let f : R - R be a function defined by f(x) = (2(1- ) 2 +x®)) . 1t

the function g(x) = f(f (f (x)) + £ (f(x)), then the greatest integer less
than or equal to g(1) is___
[25-Jun-2022-Shift-1]

Answer: 2

Solution:
Given,

1
50

o= (2(1- 5 ) @)

and g(x) = f(f(f(x))) +F(fx))
~g(1) =f(f(f(1)) +f(f(1))

Now, (1) = (2(1- g](iﬂzi)]

- (2(1-3)e+n) "



1

=37

1
fray=rl3®)

=[2- VR + V3 ®
L
=(4-3)"

1

Now, f(f(f(1))) =f(1)=3 7
() =fFFO) £ (1))

L
=37"+1

Now, greatest integer less than or equal to g(1)

=[e(D]

=[3%+J






Question88
Let f(x) = >}, x€ER- {0, -1, 1}. If f** (x) = f(f*(x)) for all n € N,

x+ 17
then £%(6) + £7(7) is equal to :
[26-Jun-2022-Shift-1]

Options:

A.

(OB

™

N|w

A
12

O

11
D. I

Answer: B
Solution:
Given,

_x—1
fﬁy_x—l

Also given,

=) . (1)

~ For n=1
S @ =10 )
=00 =f(F())

=f(x—1]

x+1/

x—l_l
x+1
x—1+
x+1

1

x—1—x—1
x+1
x—1+x+1
x+1

2 _

2x

1
Y

From equation (1), when n=2 " 1(x) = £(F*(x))



=) =f(f(x))

—-1+x x—1

Similarly,

=)

—x+1°
x—lJ

=f(

Gl B
x—1

M+1
x—1
xolzxrl

x—1

—x—1+x—-1

x—1

. —2x
= " =x
-2

) =)
=f(x)

=)

x— 1

=f( x+1,




=-1 (Already calculated earlier)
X

10 =,(°x)

—r(- D
f(-3)
1y

— X
I

X
_ —(x+1)

x—1

__1
f(6)=—

7 —(T+1) __8
and f(7) =1 5
So, £°(6)+f(7)
-_1_8

6 6
__3

2
Question89

The range of the function,
— 31 o o 31

f (x) —log‘/g(3+cos( T"'X) +cos( Z"'X) +cos( Z—X) —cos( T'X) )
is
[2021, 01 Sep. Shift-II]
Options:
A. (0, V5)
B.[-2, 2]

c.[%ﬂﬁ]
D. [0, 2]

Answer: D

Solution:



Solution:

f(x)=log\/§(3+cos( %+X) +cos( g+x)

+COS( %—X) — COS %—X))

=log (3 - V2 sinx + V2 cosx)

=2 = —V2sinx + V2 cosx < 2

=1 =3-V2sinx+v2cosx=5
:>log\/§1 < log\/g(B — V2 sinx + V2 cosx)

=20=f(x) =<2
=f(x) € [0, 2]

Question90

The domain of the function f (x) = sin™! ( ‘Q’X(z;—xl)‘zl ) + cos™! ( =2 ) is
[2021, 31 Aug. Shift-II]

Options:

D. [0, }]

Answer: C

Solution:



2
f(x) = sin™ ! 3X+—X_21 +cos_1(X_1)
(x—1) x+1
PR Sl R R D RO Sl S R
x+1 Xx+1
1
= m2= 1y =0=20= 3=l

= 1l=x+1<x
= 0=x<ow»
= x € [0, «)
3 +x—1_
(x = 1)°
= —(x—1)253x2+x—1s(x—l)z,x:tl
= —(x2—2x+1)53xz+x—1
and 3x* +x—-1=x*-2x+1
= 4x°—x=0
and 2x* +3x—2 =0
= x(4x-1)=0
and (x+2)2x—-1)=<0

and —1 =<

1
= X E(—x, 0]Ju Z,oo)
1]
andxe[—Z,E_
[ 1 1
=>X€(—2,O]U_Z,§]
Domain of f in Eq. (i) n Eq. (ii)

)
'.XE{O}U[%, %]

Question91l

Letf : N -» N be a function such that f (m + n) = f(m) + f (n) for every
m,nE€N.Iff(6) =18, then £(2)-f(3) is equal to

[2021, 31 Aug. Shift-11]

Options:
A.6

B. 54

C. 18

D. 36

Answer: B



Solution:

fm+n)=f(m)+f(n), mn€&N

L f(3+3)=1f(3)+1(3)

= f(6) =2f(3) =18 [''f(6) = 18]
Also f(3) =f(2+1)=£f(2)+£f(1)

=f(l1+1)+£f(1)

f(3) =f(1)+£f(1)+£(1)

=9 =3f(1)=f(1)=3

L f(2) =f(1+1)=f(1)+f(1)=3+3=6
Hence, f(2)-f(3)=6-9 =54
Question92

The domain of the function cosec™! ( % ) is
[2021, 26 Aug. Shift-II]

Options:

A (=1, -1] v, =

B.[-10)ull,

C.(-Le)-{0)
b [~ o) -
Answer: D
Solution:

1+x) |1+X

‘21
X X

f(x) = Cosec_l(
Clearly,x = 0
r|l+x|[*=|x/?

1+x2+2x=x°

2x+1=0
1

X = E

So,

X € [—%,oo] — {0}



Question93

Which of the following is not correct for relation R on the set of real
numbers ?
[2021, 31 Aug. Shift-1]

Options:

A . (x,y) ERe0<|x|—|y]| =1 is neither transitive nor symmetric.
B.(x,y) €ERe 0<|x—y| =1 is symmetric and transitive.

C.(x,y) €ERex|—|y| =1 isreflexive but not symmetric.

D. (x,y) € Rex—y| =1 is reflexive and symmetric.

Answer: B

Solution:

Solution:
According to the question, let's consider option (b) (2, 3) and (3, 4) satisfy O0< | x —y | leq1 but (2, 4) does not satisfy it.

Question94

Let N be the set of natural numbers and a relation R on N be defined by
R={(x,y)€EN xN : x> — 3x2y - Xy2 +3y3 = 0 }.Then the relation R is
[2021, 27 July Shift-11]

Options:

A. symmetric but neither reflexive nor transitive.
B. reflexive but neither symmetric nor transitive.
C. reflexive and symmetric, but not transitive.

D. an equivalence relation.

Answer: B

Solution:



Solution:

Given, relation R on N is defined by

R={(x,y) EN xN :x>—3x* —xy° + 3y° = 0}
x° — 3x2y - Xy2 + 3y3 =0

= x3—xyz—3x2y+3y3 =0

=>x(x2 - yz) - 3y(x2 - yz) =0

= (x=3y)(x’-y) =0

= (x=-3y)x—-y)x+y)=0

Now, x—x=0

= x=X V(X x)€EN XN

So, R is a reflexive relation.

But not symmetric and transitive relation because,
(3, 1) satisfies but (1, 3) does not. Also, (3, 1) and
(1, —1) satisfies but (3, —1) does not.

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

Question95

Define a relation R over a class of n X n real matrices A and B as "ARB,
if there exists a non-singular matrix P such that PAP™! = B". Then which
of the following is true ?

[2021, 18 March Shift-II]

Options:

A. R is symmetric, transitive but not reflexive.
B. R is reflexive, symmetric but not transitive.
C. R is an equivalence relation.

D. R is reflexive, transitive but not symmetric.

Answer: C

Solution:

Solution:

For reflexive relation, V(A, A) € R for matrix P.
A =PAP listrueforP =1

So, R is reflexive relation.

For symmetric relation,

Let (A, B) € R for matrix P.

= A = PBP !After pre-multiply by P !and post-multiply by P,
we get

P 'AP =B

So, (B, A) € R for matrix Pl

So, R is a symmetric relation.

For transitive relation,

Let ARB and BRC

So, A =PBP 'and B =PCP™!

Now, A =P(PCP )P~!

= A= (P)’C(P™")’=A=(P)*-C- (P}

~(A, C) € R for matrix P2

~.Ris transitive relation.

Hence, R is an equivalence relation.




Question96

LetA={2,3,4,5,...., 30} and ' be an equivalence relation on A x A,
defined by (a, b) ~ (¢, d ), if and only if ad = bc. Then, the number of
ordered pairs, which satisfy this equivalence relation with ordered pair
(4, 3) is equal to

[2021, 16 March Shift-1I]

Options:
A.5
B.6
C.8
D.7

Answer: D

Solution:

Solution:

A=1{2,3,4,5,..,30}
a=bc

.. (a, b)R(4, 3)

= 3a=14b

<as [ 4]y

b must be a multiple of 3, b can be
(3,6,9,...30).

Also, a must be less than or equal to 30.

(a, b) = (4, 3), (8, 6), (12, 9), (16, 12), (20, 15)
(24, 18), (28, 21)

=7 ordered pairs

Question97

Let R = { (P, O)|, P and Q are at the same distance from the origin\} be
a relation, then the equivalence class of (1, —1) is the set
[2021, 26 Feb. Shift-1]

Options:
A S={(xy) | xX*+y =4}
B.S={(x,y) | xX*+y* =1}
C.S={xvy) |x*+y>=Vv2}
D.S={(xy) | x +y* =2}
Answer: D

Solution:



Solution:

Let P(a, b) and Q(c, d ) are any two points.
Given, OP = 00

ie. Ya’+b* = {c*+d?

Squaring on both sides,

R={((ab) (c,d)):a’+Db’=c?+d?}
R(x, y), S(1, —1), OR = OS (equivalence class)
This gives OR = {x*+ y* and OS = v2
1> {x*+ y2 =v2

=x* + y* = 2( Squaring on both sides)
LS ={(xy) :x*+y’ =2}

Question98

Let {S=1,2,3,4,5,6, 7}. Then the number of possible functions
f:S>Ssuchthatf(m-n) =f(m)-f(n) foreverym,n€Sandm-n €S
is equal to ............

[2021, 27 July Shift-I]

Answer: 490

Solution:

Solution:

S=4{1,2,3,4,5,6,7}

f:S-S

f(m-n)=f(m)f(n)
mneS=mnesS

If mmeS=>mn=<7

So, (1-1,1-2,...,1-7)=7
(2-2,2:3)=<7
Whenm=1,f(n)=f(1)-f(n)=£f(1)=1
Whenm=n=2,

3 { f2Q)=1=f(4)=1 or
B £(2) =2 = f(4) = 4.

£(4) = £(2)f(2)

When, m=2,n=3
When, f(2) =1
f(3) =1 to 7

f(6) = £(2)f(3)
When, f(2) =2

f(3)=1 or 2 or 3.
And f (5), £(7) can take any value (1-7) [f(5) =f(1)-f(5) = 7and f(7) = f(1) - f(7) = 7 } The possible combination is
11f(1) =1 f(l)=1
f(2)=1 f(2)=2
f(3)=(1-7) f(3)=(1-3)
f4)=1 f@4)=4
f5)=(1-7)

(7) =
So,total = (1 x1x
+(1x1x3%x1x7
=490

X\]
X
—_
X
~
X
—_
X
)

7)




Question99

If [x] be the greatest integer less than or equal to x, then :%08 [ “g’““ ] is

equal to
[25 July 2021, Shift-III]

Options:
A. 0
B.4
C.-2
D. 2

Answer: D

Solution:

Solution:

We have,

100 (=1)"n

n§8 [ 2

Substitute the values of n

= [4]+[-4.5]+[5]+[-5.5]

+...4+[—49.5] 4+ [50]
4-54+5-6+...—50+50
4

] (*'[x] is the greatest integer function)

Question100

If the domain of the function f(x) = 5 /X -x+1 jg the interval (a, B),
\/sin_l( 2x2— 1 )

then a + B is equal to

[2021, 22 July Shift-II]

Options:

A.

N

B. 2

1
C. 5
D.1

Answer: A

Solution:



Solution:
COS_l\/XZ -x+1

.1 2x—-1
\/Sln ( 5 )
=>xE€R, x(x—-1)=<0
!—x+1=0andx’*—-x+1=<1

f(x) =

...... G -1 2x—1 has
O0=sx=1 (i) = 0 <sin ( 5 )<2
2x —1
2
= %<x<%

(A)n(B) =

= 0< <1

e(21]

Njw

Questionl101

Let [x] denote the greatest integer =x, where x € R. If the domain of the

real valued function
f() =  TI=Zis (-, a) u b, c)

U[u, <), a <b < ¢, then the value of
a+b+cis
[2021, 20 July Shift-I]

Options:
A.8

B.1

C. -2

D. -3
Answer: C

Solution:

Solution:

_ o Ix] =2 |Ix]]| -2
£x) IxI[=3 [xI[=3 = °
Let |[x]| =t




2 3

te (oo, 2] U (3, )

—_0 3- —_0
—02-- —0
35 | 12 3

1][x]] =3=x€[-3,-2)U[3,4)
Domain of x =[—w, —=3)U[—=2, 3) U [4, «)

a=-3
b=-2
c=3

“"a+b+c=-3+(-2)+3=-2

Question102

cosec”'x
vx —[x]1’
integer less than or equal to x, is defined for all x belonging to
[2021, 18 March Shift-I]

The real valued function f (x) = where [x] denotes the greatest

Options:

A. all reals except integers

B. all non-integers except the interval [ —1, 1]
C. all integers except 0, —1, 1

D. all reals except the interval [—1, 1]

Answer: B

Solution:

Solution:

cosec”'x

vx — [x]

cosec”'x
v{x}

For f (x) to be defined,

Given, f (x) =

=f(x) =

{ x| = 1 {xs—lorle
=

{x} > 0. x # 1 integers .

i.,e.x € (-, =1]U[1, ») — { integers }



i.e. all non-integers except the interval [—1, 1]
(here, —1 and 1 are included in except case, because of —1 and 1 are integers).

Question103

If the functions are defined as f (x) = vx and g(x) = V1 - x, then what is
the common domain of the following functions?
f+g,f-9g,f/9,g/f,g—-1, where

(f £g)(x) =1(x) xg(x), (f/g)x) = ﬁ
[2021, 18 March, Shift-1]

Options:

A.0=sx=s1
B.O=sx<1
C.0<x<1
D.O<x=1

Answer: C

Solution:

Solution:

Given, f(x) = Vx and g(x) = V1 — x
~Domainof f(x) =D, isx=0

i.e. D, :x € (0, »)

and domainof g(x) =D, is1 —x=0=x=<1
i.e. D, :x € (—»l]

As, we know that, the domain of f + g,f — g, g — f will be D, n D, as well as the domain for g is D; n D, except all

those value(s) of x, such that g(x) = 0.

Similarly, for % is D, n D, but f (x) # 0.

Hence, common domain for (f + g), (f — g), ( g) ( g) and (g—f)willbe0<x<1

f

Questionl104

A function f (x) is given by f (x) = —>—, then the sum of the series

£ % )+f(20)+f(20)+...+f(

is equal to
[2021, 25 Feb. Shift-II]

Options:

29
A =



c. ¥

D. B2

Answer: C

Solution:
Solution:
Given, f(x) = X5 5,then,
B 52—x
f2=¥= o3
_ 5
5+ 5
o 55+ 5 1 1 1 39
This gives, £(x) +£(2 -3 = 22 = 1o (s ) 4 (2- o) =f( 5] +£(23) =1
Similarly,
2 38
cf( %) +f( %) =1 and so on,
o 1 2 38 39
f(os) () +ore(B) e (2
20
=1+1+...+1+f(E
_ _ 1_ 39
=19+£(1) =19+ 5= =
Question105
Ifa+a=1b+B=2andaf(x)+af (1) =bx+ & x = 0, then the value
° f(X)+f(l) ]
of expression ———=is
X+ =
X

[2021, 24 Feb. Shift-II]

Answer: 2

Solution:

Solution:
Given,a+a=1
b+p=2

1

.,-a-f(x)+(x-f( E) = bx + g e (i)
Replace x by %

af | %) +af (x) = §+Bx



Adding Egs. (i) and (ii), we get

&(a+(x)[f(x)+f(%)]=(x+%)(b+B) ------ - (id)
f(x)+f(%) _beB_2_,
e+ L T at+a 17
Question106
Let f (x) = sin”!x and
gl = 222
If g(2) = hmg(x), then the domain of thefunction fog is

xX—2

[2021, 26 Feb. Shift-II]

Options:
A. (=00, —2]U [—% 00)

B. (=0, =2]U[—1, x)

C. (=, —2]u [~ 4, =]

Answer: C
Solution:
Solution:
2
Given, g(x) = ﬁ, f(x) = sin~'x

f(g(x)) = sin”}(g(x))
fo g(x)=sin_1( X -x-2 )

X —-X—06
For the domain of f og(x),
lg(x)| =1
[+ Domainof f(x)is[—1, 1]
2
- Xz—_X—Z <1
2X°—-x—06
- | (x+1)(x— )|Sl
2x+ 3)(x—2)
- x+1
2x+ 3
x+1
= -l= st
( x+1 2<1
2x+ 3/ °

= (x+1)%=(2x+3)?
= 3x+10x+8=0



= 3x+y)x+2)=0
This implies,

X € (=, —2] U [—%,oo)

Questionl107

Let g: N -» N be defined as

g3n+1)=3n+2

g(3n+ 2) =3n+ 3,

g(3n+3)=3n+1, foralln = 0.

Then which of the following statements is true?
[2021, 25 July Shift-1]

Options:
A. There exists an onto function f : N - N such that fog =f

B. There exists a one-one function f : N -» N such that fog = f

C.gogog =g
D. There exists a function f : N -» N such that gof =f

Answer: A

Solution:

gBn+1)=3n+2
g3n+2)=3n+3
g3n+3)=3n+1,foralln=0
g:N >N
g(1) =2, g(4) = 5, g(7) = 8
g(2) = 3,¢g(5) =6,9g(8) =9
g3)=1,g(6)=4,9g(9) =7
= flg(1)] =1{(1)
= f(2) =1f(1)
Clearly, it is not a one - one function.
Now, f[g(2)] = £(2)

£(3) =1(2)
And, f[g(3)] = £(3)

f(1)=£(3)

Similarly, f[g(4)] = f(4)

f(5) =£f(4)
And, so on
1£(1) =£(2) =1£(3)
f(4) =1(5) =1(6)

44 —
3
o S
1

1 2 3 4 5 6 7 8 910 11 12

Now, there can be a possibility such that
So,f (x) can be onto function.

Whenf(1l) =f(2)=f3)=1

f(4) =£f(5)=1f(6) =2

and so on.



Question108

Consider function f : A-» B and g: B — C(A, B, C c eqR) such that
( gof )'1 exists, then
[2021, 25 July Shift-II]

Options:

A. f and g both are one-one
B. f and g both are onto

C. f is one-one and g is onto
D. f is onto and g is one-one

Answer: C

Solution:

Solution:

Given functions, f : A= Bandg: B - C(A, B, C c eqR)

.~ (gof) ~1 exists = gof is a bijective function.

='f "must be 'one-one' and ' g ' must be 'onto' function.

Question109
LetA={0,1,2,3,4,5,6, 7}. Then, the number of bijective functions
F : A- Asuch that f(1) +£f(2) =3 - f(3) is equal to .......

[2021, 22 July Shift-III]

Answer: 720

Solution:

Solution:
f(l1)+£f(2)=3-
A=4{0,1,2,34,5,
f:A-A

So, f(1)+f(2)+f(3)=3

0+ 1+ 2 = 3is the only possibility.

So, f(0) can be eitherOorlor2.
Similarly, f(1) and f(2) can be 0,1 and 2 .
and {3,4,5,6,7} — {3,4,5,6, 7}

They have 5 ! choices.
And {0, 1, 2}

They have 3! choices.
Number of bijective functions
= 3! x5! =720



Question110

Letf :R- { 2} — Rbe defined by

f) = 355

Then, the value of o for which (fof) (x) = x, forallx€R- { ¢} is
[2021, 20 July Shift-I1]

Options:

A. No such « exists
B.5

C.8

D.6

Answer: B

Solution:

Solution:

_ 5x+3
f&x) = 6x — o
Now, £ o £(x) = £ (

5x + 3
5(—6X_a)+3

(5x+3 —

6x — «
(5x + 3) + 3(6x — o)
(5x + 3) — a(bx — 2)
( a)
2)

5x + 3
6xX — «

6
5
T 6
5(5x + 3) + 3(6x —
6(5x + 3) — a(bx —
Given, fof (x) = x
5(5x + 3) + 3(6x — o)
6(5x + 3) — a(bx — a)
=25x+ 15+ 18x — 3«
= 30%° + 18x — 6ax* + a’x
=-x%(30 — 6a) — x(a® — 25) + 3a — 15 =0
Comparing coefficients,
30—-6x=0
= 6a = 30
= =5

=X

Questionlll

Letf : R—- {3} » R—- {1} be defined by f(x) = i:g Let g : R - R be given
as g(x) = 2x — 3. Then, the sum of all the values of x for which
f'(x) + g~ '(x) = Y is equal to

[2021, 18 March Shift-II1




Options:
A7
B. 2
C.5
D.3

Answer: C

Solution:

Solution:

Given, f(x) = X=2
x—3

g(x) =2x-3

_ _x=2

Lety =f(x) = —

=2 xy—3y=Xx—2= Xy—Xx=3y—2

= x(y—1)=3y -2

3y — 2

y_

)=

= X =

1
3y—2
y—1
3x—2
x—1
1

= f_l(y

= fix) =

x+ 3
2

Given, f "1(x) + g~ }(x) =

3x—2 X+ 3
x—1 77 2 — 2
XX +8x—7=13(x—-1)
x> —-5x+6=0
x—-2)(x—-3)=0
x=2,3

LSum =2+3=5

Similarly, g~ !(x) =
13
2

—_

i

LUl

Questionl112

The inverse of y = 5'°9% is

[2021, 17 March Shift-I]

Options:
A.x = 5'°9Y
B. x = y'°9°
1
C.x = ylog>
1
D. x = 5109y

Answer: C



Solution:

Solution:
y = SIng
Taking log on both sides,

- logy _ logx - log 5
1 _ logx

=
log 5 logy

= logyx
1
X =y IOg 5

logh

Questionl113
LetA={1,2,3,...,10} and f : A - A be defined as defined as

f(X)= { x+1 if x is odd

X if x is even .

Then, the number of possible functions g : A =» A, such that gof =f is
[2021, 26 Feb. Shift-II]

Options:
A.10°
B. '°C,
C.5°

D.5!

Answer: A

Solution:

Solution:
x+1 xis odd
f(x) = {

X xis even. .

Given, g : A » A such that,

g(f (x)) = £(x)

When x is even, then

g(x) =x

When x is odd, then

gx+1)=x+1

This implies,

g(x) = x;x is even.

= If x is odd, then g(x) can take any value in set A.
So, number of g(x) = 10°

Questionl14
Letf,g: N » N,suchthatf(n+1)=f(n) +f(1) Vn €N and g be any



arbitrary function. Which of the following statements is not true?
[2021, 25 Feb. Shift-1]

Options:

A. if fog is one-one, then g is one-one.
B.if f is onto, then f(n) =n, Vn € N.
C. f is one-one.

D. if g is onto, then fog is one-one.

Answer: D

Solution:

Solution:
Given, f(n+1)=f(n) +f(1), VnE€N
= f(n+1)-f(n) =£f(1)
It is an AP with common difference = (1)
Also, general term
11 = T =1(1)+ (n-)f(1) = nf(1)

= f(n) =nf(1)
Clearly, f (n) is one-one.
For fog to be one-one, g must be one-one.
For f to be onto, f(n) should take all the values of natural numbers.
As, f(x) is increasing, f(1) =1
= f(n)=n
If g is many-one, then fog is many one.
So, if g is onto, then fog is one-one.

Questionl1l15

Let x denote the total number of one-one functions from a set A with 3
elements to a set B with 5 elements and y denote the total

number of one-one functions from the set A to the set A x B. Then,
[2021, 25 Feb. Shift-II]

Options:

A. 2y = 91x
B. 2y = 273x
C.y=91x
D.y=273x

Answer: A

Solution:

x={f:A-B,f isone-one}
y={g:A->AxB,gisoneone}



Number of elements in A= 3 i.e. |A] =3

Similarly, |B| =5

Then, [AxB|= |A|Xx|B| =3x5=15

Now, number of one-one function from A to B will be

5 5! 5!
1 P, = G-3)01 " 21 =5%x4x3=060
Sox =60
Now, number of one-one function from A
] to AxB willbe =1%p = 13 __ 15!
3 (15 = 3)! 12!

=15%x14x 13 =2730

S y=27301c. y=2730
Thus, 2 x (2730) = 91 x (60)

=2y = 91x

Questionl16

Letf :R->Rbedefinedasf(x) =2x—-—1andg: R- {1} - R be defined

1
X—_

as g(x) = X_f. Then the composition function f (g(x)) is :
24 Feb 2021 Shift 1

Options:

A. onto but not one-one
B. both one-one and onto
C. one-one but not onto

D. neither one-one nor onto

Answer: C
Solution:
Solution:
B o 2x=11Y)_., _ x _ 1
f(gx)) = 2g(x) -1 =2 2(x—1)) V=7 =tt =1

Range of f (g(x)) = mathbbR — {1}
Range of f (g(x)) is not onto

&f (g(x)) is one-one

So, f(g(x)) is one-one but not onto.

Questionl17

Let R, and R, be two relations defined as follows :
R, = {(a, b) ER*: a®* + b> €Q} and R, = {(a, b) € R*: a®> + b*> € Q},

where Q is the set of all rational numbers. Then :
[Sep. 03, 2020 (I1)]

Options:

A. Neither R1 nor R2 is transitive.



B. R, is transitive but R, is not transitive.
C. R, is transitive but R, is not transitive.
D. R, and R, are both transitive.
Answer: A

Solution:

Solution:

(@) ForR,leta=1+v2,b=1-v2,c=8"""*
aRb=a’+b’=(1+v2)’+(1-v2)’=6€Q
bR,c=>b*+c*=(1-v2)*+(8'/"?*=3€Q
aRlc=a2+cz=(1+\/§)2+(8”4)2=3+4\/§$Q
~R, is not transitive.

ForR leta=1+4+vV2,b=v2,c=1-V2
aRb=a’+b*=(1+v2)’+(V2)’=5+2v2 ¢ Q
bR c=b*+c*=(V2)’+(1-v2)’=5-2V2 € Q
aRc=a’+c’=(1+Vv2)’+(1-v2)’=6€Q
~R, is not transitive.

Questionl118

The domain of the function f (x) = sin~?! (

Then a is equal to :
[Sep. 02, 2020 (I)]

Options:

A.

B.

C. 1++v17

D.

Answer: C

Solution:
Solution:
fx) = sin! ([ X£5)
x“+1
1< X+5 4
2 +1

=|x|+5= x*+1
[“x*+ 1= 0]

:>x2—|x|—420

|x] +5
241

) is (=, —al U [a, ].



1"/ﬁ)(|x|— 1+v17

=>(|x|— )20

2 ' 2 l
e (_m:1+2v17) ! [ %w)
_ 1+4v17
2
Question119

IfR={(x,¥):x,y EZ, x>+ 3y’ = 8} is a relation on the set of integers
Z , then the domain of R™! is :
[Sep. 02, 2020 (D]

Options:

A . {-2,-1,1,62}
B. {0, 1}
C.{-2,-1,0,1, 2}
D.{-1,0,1}
Answer: D

Solution:

Solution:

Since, R={(x,y) :x, Yy € Z, x* + 3y* < 8}
~R={(1,1),(2,1),(1,-1),(0, 1), (1, 0)}
=>DR_1 = {_1r Or 1}

Question120

Let [t] denote the greatest integer <t. Then the equation in
x, [x]* + 2[x + 2] = 7 = 0 has :
[Sep. 04, 2020 (1]

Options:

A. exactly two solutions

B. exactly four integral solutions
C. no integral solution

D. infinitely many solutions

Answer: D

Solution:

Solution:



The given equation [x]2 +2[x]1+4-7=0
>[x]*+2[x]-3=0

=[x]°+3[x] - [x]-3=0
=>([x]+3)([x]-1)=0=[x]=1o0or-3=x&€[-3, -2)U[l,2)
. The equation has infinitely many solutions.

Questionl121

Let f (x) be a quadratic polynomial such that f(-1) + f(2) = 0. If one of
the roots of f (x) = 0 is 3, then its other root lies in:
[Sep. 02, 2020 (ID)]

Options:
A. (-1,0)
B. (1,3)

C. (-3,-1)
D. (0,1)
Answer: A

Solution:

Solution:

Let f(x) = ax* + bx +
Given: f(—-1)+f(2) =
a—-b+c+4a+2b+c=0
=s5a+b+2c=0...... (i)

andf(3)=0=9a+3b+c=0...... (i)
From equations (i) and (ii),

a = b = c = i = L = E
1-6 18 -5 15-9 -5 13 6
Product of roots, af = g %6 and a = 3

= Z2¢(-
=p= == €(-1,0)

Questionl122

Let f(1, 3) » R be a function defined by f (x) = % where [x] denotes

the greatest integer =x. Then the range of f is:
[Jan. 8, 2020 (ID)]

a3 3)vli )
B (3 3)v(33)
c. (% %)



|

Answer: B

D.(%

[S21 1

Solution:

Solution:

x“+1
e(1,2
£ () ) x € (1, 2)
X
2 +1
x € [2, 3).
1-x°
1+x°
, x € (1, 2)
f (x)
1 —2x%°
1+x°
x €[2, 3).

~f(x) is a decreasing function

cve(24)o( 5

~ye (2 5)v(2 E]

Question123

Let A= {a,b,c}and B = {1, 2, 3, 4}. Then the number of elements in
thesetC={f:A-B|2€f(A)and f is not one-one } is .

[NA Sep. 05,2020 (ID)]

Answer: 19

Solution:

Solution:

The desired functions will contain either one element or two elements in its codomain of which '2' always belongs tof (A).
.. The set B can be {2}, {1, 2}, {2, 3}, {2, 4}

Total number of functions =1 + (2% -2)3 =19

Questionl24

The inverse function of f (x) = %, xe(-1,1),is .
[Jan. 8, 2020 (I)]



Options:

A. 1loge(lﬂ)

1 1-x
C. Zlog ( 1+ x)
D. (logse log, | 1 +X)
Answer: A
Solution:
Solution:

82x_ 8—2X
VS e
1+y _ 8% Lgix_ 1ty
l-y g= S 1-y
=4x=log8(—i ty)
=X = llogg ( u)
Af(x) = —10 ( i X)
Questionl125

If g(x) = x> +x -1 and (gof )(x) = 4x* — 10x + 5, then f ( g)is equal to:
[Jan. 7, 2020 ()]

Options:

Answer: B

Solution:

Solution:
(gof )(x) = g(f (x)) = f2(x) + f(x) — 1

5 512 5 5
[g(f (x)) = 4x* — 10x + 5]



3ee(3) vel3)
fz(%) +f(2) +%=0
[1(3) 1) o
HEE
Questionl126

For a suitably chosen real constant a, let a function,f : R—- {—a} » R be

defined by f (x) = -~ . Further suppose that for any real number x # —a

and f (x) # —a, ( fof )(x) = x. Then f (1) is equal to:
[Sep. 06, 2020 (ID)]
Options:

1
A. 3

1

B. -3
C.-3
D.3

Answer: D

Solution:

Solution:

ffx)) = ——=x

Questionl127

Let f : R - R be defined by f (x) = - fxz, x € R. Then the range of f is:
[Jan. 11, 2019 (I)]

Options:

Al-1

N| =
N[ =
| SN



B.R-[-1, 1]

1 1
c.R-[-3 3
D.(-1,1) - {0}

Answer: A

Solution:

Solution:
fx) = —X _,xER

X

ety = 1+x

2

1+ V1 —4y?
=>yx2—x+y=0=x=7‘/12 4y
=1 -4y*=0

=1 = 4y2

—_

=|y|=5

NN

= —

y <

N|+—
N|+—

]

= The range of f is [ - %

N

Question128

The domain of the definition of the function f (x) = " _1X2 + logm(x3 — x) is:
[April. 09, 2019 (ID)]

Options:

A. (-1,0)u(1, 2) U (3, x)

B. (-2,-1)u(=1, 0) u (2, x)

C. (-1,0)u(1, 2) u (2, «)

D. (1,2)u(2, )

Answer: C

Solution:

Solution:
To determine domain, denominator =0 and x° —x > 0
e, 4—-x>=#0x=+2...(1)
andx(x—1)(x+1)>0

_— + — -+
< { { } >

-1 0 |

x€(—1,0)u (1, »)....... (2)
Hence domain is intersection of (1)&(2).
e, x€(—1,0)u(1,2)u (2, »)




Question129

Iff(x) = loge( ﬁ) , |X| <1, then f ( 1-2|-XX2 ) is equal to
[April 8, 2019 (I)]

Options:

A. 2f (x)

B. 2f (x°)

C. (£ (x))?

D. —2f (x)

Answer: A

Solution:

Solution:

= log

1+ 2x
og 1i§z;§§) =g 13%)°
—210g( ;X
Question130

Let f(x) = a*(a > 0) be writtenas f(x) = f 1(xX) + fz(x), where fl(x) is an
even function and f ,(x) is an odd function. Then f ,(x +y) + f (x —y)

equals:
[April. 08, 2019 (II)]

Options:
A2 (x)f ((y)

B. 2f (x + y)f [(x — )
C. 2f [(x)f ,(y)

D.2f (x + ), (x—y)
Answer: A

Solution:



Solution:
Given function can be written as

P =ar= (EEAT) (2

2 2
X —X
where f,(x) = a +2a is even function
£,(x) = *—5"— is odd function

=>f, (x+y)+f,(x-y)

_ ax+y+a_x_y) + ( ax_y+a_x+y)
2 2

%[a"(ay +a Y)+a @ +a")]

X | A%y (AY 4 AV
- lata )2(a 2 ) _of (x)-£(y)

Questionl131

Let a function f : (0, «) = (0, «) be defined byf (x) = | 1 - % . Then f is:

[Jan. 11, 2019 (ID)]

Options:

A. not injective but it is surjective
B. injective only

C. neither injective nor surjective
D. (Bonus)

Answer: D

Solution:

Solution:
f : (0, ©) = (0, »)

f(x) = | 1- %| is not a function

“f(1) =0and 1 € domain but 0& co-domain
Hence, f (x) is not a function.

Question132

The number of functions f from {1, 2, 3, ..., 20} onto {1, 2, 3, ...., 20}
such that f (k) is a multiple of 3, whenever k is a multiple of 4 is :
[Jan. 11, 2019 (II)]

Options:
A. 6° x (15)!
B. 5! x 6!
C. (15)! x 6!



D.5%x 15

Answer: C

Solution:

Solution:

Domain and codomain = {1, 2, 3, ..... , 20},

There are five multiple of 4 as 4,8,12,16 and 20 .

and there are 6 multiple of 3 as 3,6,9,12,15,18 .

Since, when ever k is multiple of 4 then f (k) is multiple of 3 then total number of arrangement = 6c5 x 5! = 6!

Remaining 15 elements can be arranged in 15! ways.
Since, for every input, there is an output

= function f (k) in onto

.. Total number of arrangement = 15!.6!

Questionl133

Let N be the set of natural numbers and two functionsf and g be defined

n+1

+

ifnisodd

asf, g : N - N such that f(n) =

ifniseven

NIE N

and g(n) = n — (-1)". Then fog is:
[Jan. 10, 2019 (ID]

Options:

A. onto but not one-one.

B. one-one but not onto.

C. both one-one and onto.
D. neither one-one nor onto.

Answer: A

Solution:
Solution:
n ; 1, ifnisodd
f(n) =
1 ifniseven
ok
2' =
1, -
4, =
g(n) =
3, =
6, =
5 =

Then,



W. if g(n) is odd
f(g(n)) =
%, ifg(n)iseven

f(g(n)) =

R
Il

= fog is onto but not one - one

Questionl134

Let A= {x € R: xis not a positive integer }. Define a functionf : A- R
as f (x) = 2, then f is:
[Jan. 09, 2019 (II)]

Options:

A. not injective

B. neither injective nor surjective
C. surjective but not injective

D. injective but not surjective

Answer: D

Solution:

Solution:

As A= {x €R:xisnota positive integer }
A function f : A - R given by f (x) = X2_X1

f(xl) =f(x,) ®x, =%,

So, f is one-one.

As f(x) = 2 forany x € A = f is not onto.
Hence f is injective but not surjective.

Question135

For x € (0, %) 1etf (x) = Vx, g(x) = tanx and h(x) = 1=

1+x2

If g(x) = ((hof Jog)(x), then & (2] is equal to
[April 12, 2019 (I)]



Options:

Solution:
Solutlon
( hof)

¢( )—h( ( ( )))—hfW3 h(3' )

1-v3

1+\%=—-(1+3—2\/3) =V3-2=—(-V3+2)
— —tan15° = tan(180° — 15°) —tan(n— )—t Lz
Questionl136

Let f(x) = x2, x € R. For any A € R, define g(A) = {x€R:f(x) € A}. If
S = [0, 4], then which one of the following statements is not true?
[April 10, 2019 (I)]

Options:

A. g(f(S) =S
f(g(S)) =S

C. g(f(S)) = g(S)

D. f(g(S)) = £(S)

Answer: C

Solution:

Solution:

f(x) = x%: x ER

gA) ={x€eR:f(x) € A}S =0, 4]
gS)={xeR:f(x) €S}
={xER:Osx254}={x€R:—ZSXSZ}
~g(S) = S .. f(g(S)) = £(S)

g(f(S)) ={x€R:f(x) €f(S)}
={xER:x*E€S*}={xER:0=x*=< 16}
={x€R:-4=x=<14}

~g(f(S)) = g(S)

~g(f(S)) = g(S) is incorrect.




Question137

For x € R - {0, 1}, letf (x) =3, f,(x) = 1 — x andf ,(x) = - be three

given functions. If a function, J (x) satisfies (f ,0 Jof,)(x) = f ;(x) then ] (x)

is equal to:
[Jan. 09, 2019 (I)]

Options:
A f,(x)

B. 2f 5(x)

C. f,(x)

D. f (%)
Answer: A
Solution:

Solution:
The given relation is

(f20J ofl)(x) = f3(X) = T—%

1
1—x

=(F,])(F,(x) =

=(£,00) (%) =

X
x—1

=(f,0] )(x) = [%is replacedbyx]

Questionl138

Let N denote the set of all natural numbers. Define two binary relations
onN asR, ={(x,y) EN xN :2x+y =10} and

R, = {(x, y) EN xN :x+ 2y = 10}. Then
[Online April 16, 2018]

Options:

A. BothR, and R, are transitive relations
B. Both R, and R, are symmetric relations

C. Range of R, is {1, 2, 3, 4}



D. Range of R, is {2, 4, 8}
Answer: C

Solution:

Solution:

Here, R, = {(x,y) €EN x N :2x+y =10} and
R,={(x,y) €EN XN :x+2y =10}
ForR;;2x+y=10andx,y EN

So, possible values for x and y are:
x=1,y=28i.e.(1,8);

2, y==6Ii.e.(2,6);
3,y=4ie.(3,4)andx=4,y=2Iie.(4,2).
R, ={(1, 8), (2, 6), (3, 4), (4, 2)}

Therefore, Range of R, is {2, 4, 6, 8}

R, is not symmetric

Also, R, is not transitive because (3, 4), (4, 2) € R, but (3,2)¢R,
Thus, options A, B and D are incorrect.
ForR,;x+2y=10andx,y €EN

So, possible values forx andyare:xx =8,y =1i.e. (8,1);
6,y =2i.e.(6,2);

4,y =3i.e. (4,3)and

2,y=4ie.(2,4)

R, ={(8,1),(6, 2), (4, 3),(2,4)}

Therefore, Range of R, is {1, 2, 3,4}

R, is not symmetric and transitive.

X
X

X
X
X

Question139

Consider the following two binary relations on the set
A = {a, b, c}: R, = {(c, a)(b, b), (a, c), (c, c), (b, c), (a, a) }and

R, = {(a, b), (b, a), (¢, ¢) ,(c, a), (a, a), (b, b), (a, c). Then
[Online April 15, 2018]

Options:

A. R, is symmetric but it is not transitive
B. Both R, and R, are transitive

C. Both R, and R, are not symmetric

D. R, is not symmetric but it is transitive
Answer: A

Solution:

Solution:
Both R, and R, are symmetric as

For any (%, y) € R;, we have

(y, x) € R, and similarly for R,

Now, for R,, (b, a) ER,, (a, c) ER, but (b, c) € R,
Similarly, for R;, (b, c) € R, (c, a) € R, but (b, a) & R,



Therefore, neither R, nor R, is transitive.

Question140

Let f : A » B be a function defined as f(x) = *=%, where A = R — {2} and

X —2
B=R-{1}. Thenf is
[Online April 15, 2018]

Options:

A. invertible and f "}(y) = %

B. invertible and f "(y) = 3yy_—_11

C. no invertible

D. invertible and f “(y) = z}y_—_ll

Answer: D

Solution:

Solution:
Suppose y = f (x)
Sy = x—1
X—2
=2yx—2y=x-—1
>y—-1)x=2y—-1
2y —1
y—1
As the function is invertible on the given domain and its inverse can be obtained as above.

=X = f_l(y) =

Questionl41

The function f : R -» [ -1 %] defined as f (x) = X, is:
[2017]

Options:

A. neither injective nor surjective
B. invertible

C. injective but not surjective

D. surjective but not injective

Answer: D

Solution:



Solution:

We havef : R [— %]

N =

f(x) = —X - VxER

1+x
v _ (14%%).1-x.2x _ —(x+1)(x-1)
=f = =
(x) (1 + %) (1+x%)?
sign of f'(x)

=f{’(x) changes sign in different intervals.
X

1+x

.~ Not injective Now y = 5

=y +yx’ =X

syx’—x+y=0

Fory=0,D=1—-4y*=0
-1 1

~ye [ 3] -

Fory=0=x=0

: i [ZL 1

-. Range is [ 5 5

= Surjective but not injective

Questionl142

The function f : N » N defined by f(x) =x-5 [ %] , whereN is set of

natural numbers and [x] denotes the greatest integer less than or equal
to x, is:
[Online April 9, 2017]

Options:

A. one-one and onto.

B. one-one but not onto.

C. onto but not one-one.

D. neither one-one nor onto.

Answer: D

Solution:

Solution:
f(l)=1-5[1/5]=1
f(6)=6-5[6/5]=1

f(10) = 10-5(2) = 0 which is not in co-domain.
Neither one-one nor onto.

} - Many one

Question143

Let f(x) = 2'%.x + 1 and ¢g(x) = 3'°.x - 1. If (fog)(x) = x, then x is equal
to:
[Online April 8, 2017]



Options:

310-1
310 _-10

2101
* 10 _3-10

1-3"10
C. 510 _ 310

D 1_0p-10
310 _ =10

Answer: D

Solution:

Solution:
f(glx)) =x
>f(31% -1) =230 . x-1)+1=x
=210310% —1)+1 =x
-x(6°-1)=210-1
B 210 _q B 1 —9-10

610_1 310_o-10

=X

Questionl44

Forx€R,x# 0, letf (x) = —

1—-x

1

and f_, ,(x) = f (f (x))n=0,1,2,.....

Then the value of f ,,(3) +f, (%) +f, ( %) is equal to :

[Online April 9, 2016]

Options:

A.

wloo

B.

Wl

C.

wlu

D.

Wl

Answer: C

Solution:
Solution:
1 — X
1-—-x
£2(0) = 1,400 = £4(f,(x)) = ————= =x




1—-x
£, = £, (%) = £ (f,(x) = =1
1
fo=fy=fo=.=
f,=f,=f,=...=%1
fo=f =fy= . = x
2 1
3-1_2. (2} _3 1
£ 100(3) T=§f1(§) =5 T3
3
3) _3
t(3)=3
. 2 3} _5
..f100(3)+f1(§) +f2(§) -2
Question145
Let A = {x;, X;, ... » X} and B = {y,;, y,, 3} be two sets containing

seven and three distinct elements respectively. Then the total number of
functions f : A » B that are onto, if there exist exactly three elements x
in A such that f (x) =y,, is equal to

(Online April 11, 2015)
Options:

A 147C,

B. 16.7C,

C.14.’c,

D.12..7C,

Answer: A

Solution:

Solution:

Number of onto function such that exactly three elements in x € A such that f (x) = 1 is equal to

2
=7C,, {2 -2} =14.7C,

Questionl146

Let f : R > R be defined by f (x) = X7+ then f is:
[Online April 19, 2014]

Options:

A. both one-one and onto



B. one-one but not onto
C. onto but not one-one
D. neither one-one nor onto.

Answer: C

Solution:

Solution:

x| -1
PO = 1
for one-one function if f(xl) = f(xz) then
X, must be equal to x,
Let f(xl) = f(xz)
x| =1 [x|—=1

= ||x|+|x|-|x|-1=|x|I|x|-|x|+]|x]|-1
Pl et SR E R L e e E I E R L R b
=’|X1|_|X2|=|X2|_|X1|
20x | =2]x)]
x| = [%,]
X, =X, X; = =X,

here x, has two values therefore function is many one function.
For onto : f (x) = X -1
x| +1
for every value of f (x) there is a value of x in domain set.
If f (x) is negative thenx =0
for all positive value of f(x), domain contain atleast one element. Hence f (x) is onto function.

Questionl147

Let P be the relation defined on the set of all real numbers such that
P={(a,b): sec?a — tan’b = 1}. Then P is:
[Online April 9, 2014]

Options:

A. reflexive and symmetric but not transitive.
B. reflexive and transitive but not symmetric.
C. symmetric and transitive but not reflexive.
D. an equivalence relation.

Answer: D

Solution:

Solution:

P={(a,b): sec®a — tan’b = 1}

For reflexive :

sec®a — tan’a = 1( true Va)

For symmetric :

sec’b —tan%a = 1

L.H.S

1 + tan’b — (secza -1) =1+ tan’b — sec?a + 1
= —(sec’a — tan’b) + 2



=—-14+2=1
So, Relation is symmetric For transitive :
if sec’a — tan’b = 1 and sec’b — tan’c = 1

sec’a — tanc = (1 + tan®b) — (sec?b — 1)
= —sec’b + tan’b + 2
=—-1+2=1

So, Relation is transitive.
Hence, Relation P is an equivalence relation

Question148

Let f(n) = [ % + 100 ] n, where [n] denotes the greatest integer less than

or equal to n. Then ngl f (n) is equal to:
[Online April 19, 2014]

Options:
A. 56

B. 689
C. 1287
D. 1399

Answer: D

Solution:

Solution:
Let f(n) = [ 1 130n0]

where [n] is greatest integer function,

= [033+ 22 ]n

Forn=1,2,...,,22,wegetf(n) =0andforn =23, 24,...,55 wegetf(n)=1xXxnForn=256,f(n)=2xn
So, SZG f(n) = 1(23) + 1(24) + ... + 1(55) + 2(56)

(121§1+ 24+ ...4+55)+ 112

= 22146 +32] + 112

- %(78) +112 = 1399

Question149

Let f be an odd function defined on the set of real numbers such that
for x = 0, f(x) = 3sinx + 4cosx Then f (x) at x = — 1% is equal to:

[Online April 11, 2014]

Options:

A. %+ 2V3



B.—%+2\/§
c.%—m@
D.—%—zx@

Answer: C
Solution:
Solution:

Given f be an odd function
f(x) = 3sinx + 4cosx

Now, f( 11H) =3sin( _161H) +4cos( _161H)
f( _HH) =SSin(—2n+ %) +4cos(—2n+ %)

£ ‘161“) =3sin { - (2n- %) } +4cos{-(2n-Z)}

6
For odd functions
sin(—06) = —sin©

and cos(—0) = cos©

f( —161H) = —3sin(2n— %) —4008(2H— %)
f( _11H) —+351n( —) _40056
6 %—4x\/73
orf( 161 )— -2V3
Question150

If g is the inverse of a function f and f'(x) =
[2014]
Options:

S S
1+ {g(x)}°

B. 1+ {g(x)}°
C.1+x°
D. 5x4

Answer: B

Solution:

Solution:
Since f (x) and g(x) are inverse of each other

N
~g(f(x)) = )

, then g'(x) is equal to:



1
1+x

Sg(f(x) =1+ ('.'f’(x) = -

Here x = g(y)

~g'ly) =1+I[gy)P
>g(x) =1+ (g(x)°

Questionl151

LletR={(x,y):x,y EN. andxz—élxy+3y2 = 0}, where N is the set of
all natural numbers. Then the relation R is:
[Online April 23, 2013]

Options:

A. reflexive but neither symmetric nor transitive.
B. symmetric and transitive.

C. reflexive and symmetric,

D. reflexive and transitive.

Answer: D

Solution:

Solution:

R={(x,y):X,yEN andx* —4xy + 3y’ =0}
Now, x* — 4xy + 3y* = 0

=(xX—-y)x—3y)=0

X =yorx =3y
~R={(1,1),(3,1),(2,2),(6,2),(3,3)9,3),...... b
Since (1, 1), (2, 2), (3, 3), ...... are present in the relation, therefore R is reflexive.

Since (3,1) is an element of R but (1,3) is not the element of R, therefore R is not symmetric
Here (3,1)€R and (1,1)€R = (3,1) € R (6,2)€R and (2,2)ER = (6, 2) €ER

For all such (a, b) € Rand (b, c) €R

=(a, c) €ER

Hence R is transitive.

Question152

Let R = { (3, 3)(5, 5), (9, 9), (12, 12), (5, 12), (3, 9), (3, 12),(3,5) } be a
relation on the set A = {3, 5,9, 12}. Then, Ris:
[Online April 22, 2013]

Options:

A. reflexive, symmetric but not transitive.
B. symmetric, transitive but not reflexive.
C. an equivalence relation.

D. reflexive, transitive but not symmetric.

Answer: D



Solution:

Solution:

Let R = {(3, 3), (5,5),(9,9), (12, 12), (5, 12), (3, 9), (3, 12), (3,5)\} be a relation on set
A=4{3,5 9, 12}

Clearly, every element of A is related to itself.

Therefore, it is a reflexive.

Now, R is not symmetry because 3 is related to 5 but 5 is not related to 3.

Also R is transitive relation because it satisfies the property that if aRb and bRc then aRc.

Questionl153

Let A= {1, 2, 3,4} and R : A - A be the relation defined by
R = {(1, 1), (2, 3), (3, 4), (4, 2)}. The correct statement is:
[Online April 9, 2013]

Options:

A. R does not have an inverse.
B. R is not a one to one function.
C. Ris an onto function.

D. R is not a function.

Answer: C

Solution:

Solution:

Domain = {1, 2, 3, 4}

Range = {1, 2, 3,4}

. Domain = Range

Hence the relation R is onto function.

Questionl54

If P(S) denotes the set of all subsets of a given set S, then the number of
one-to-one functions from the set S = {1, 2, 3} to the set P(S) is
[Online May 19, 2012]

Options:
A. 24
B.8

C. 336
D. 320

Answer: C



Solution:

Solution:
LetS={1,2,3}>n(S)=3

Now, P(S) = set of all subsets of S
total no. of subsets = 2% =38
~n[P(S)] =8

Now, number of one-to-one functions from S - P(S) is®p. = 8!

3=57 = 8x7x6=336

Question155

IfA={x€z" :x <10 and x is a multiple of 3 or 4 }, where z* is the set
of positive integers, then the total number of symmetric relations on A
is.

[Online May 12, 2012]

Options:
A 2°

B. 2%°

c. 210

D. 220

Answer: B

Solution:

Solution:

A relation on a set A is said to be symmetric iff (a, b)inA = (b,a) €A, Va,bE€EA
Here A = {3, 4, 6, 8, 9}

Number of order pairs of AX A=5x5 =25

Divide 25 order pairs of Atimes A in 3 parts as follows:

Part - A: (3, 3), (4, 4), (6, 6), (8, 8), (9, 9)

Part - B: (3, 4), (3, 6), (3, 8), (3, 9), (4, 6), (4, 8),(4, 9), (6, 8), (6,9), (8, 9)
Part - C: (4, 3), (6, 3), (8, 3),(9, 3), (6, 4), (8, 4), (9, 4), (8, 6), (9, 6), (9, 8)
In part - A, both components of each order pair are same.

In part - B, both components are different but not two such order pairs are present in which first component of one order
pair is the second component of another order pair and vice-versa.

In part-C, only reverse of the order pairs of part -B are present i.e., if (a, b) is present in part - B, then (b, a) will be
present in part -C

For example (3, 4) is present in part - B and (4, 3) present in part -C.

Number of order pairin A, Band C are 5, 10 and 10 respectively.

In any symmetric relation on set A, if any order pair of part -B is present then its reverse order pair of part -C will must
be also present.

Hence number of symmetric relation on set A is equal to the number of all relations on a set D, which contains all the
order pairs of part -A and part- B.

Now n(D) = n(A) +n(B) =5+10 =15

Hence number of all relations on set D = (2)'°

= Number of symmetric relations on set D = (2)*°

Question156



The range of the function f (x) = %le' x ER, is
[Online May 7, 2012]

Options:
A.R

B. (-1,1)
C.R-{0}
D.[-1,1]

Answer: B

Solution:
Solution:
_ X
f(x) = 5= lxl,xER
Ifx>0, |x| =x=f(x)= 1-)|(-x
which is not defined forx = —1

X
1-x
Thus f (x) defined for all values of R except 1 and -1
Hence, range = (-1, 1)

Ifx <0, |x| =—-x=f(x)= which is not defined forx =1

Questionl157

Let A and B be non empty sets in Rand f : A -» B is a bijective function.
Statement 1: f is an onto function.
Statement 2: There exists a function g : B =» A such that fog =

[Online May 26, 2012]

Ig

Options:
A. Statement 1 is true, Statement 2 is false.

B. Statement 1 is true, Statement 2 is true; Statement 2 is a correct explanation for Statement
1.

C. Statement 1 is false, Statement 2 is true.

D. Statement 1 is true, Statement 2 is true, Statement 2 is not the correct explanation for
Statement 1.

Answer: D

Solution:

Solution:

Let A and B be non-empty sets in R.

Let f : A - B is bijective function.

Clearly statement - 1 is true which says that f is an onto function.

Statement -2 is also true statement but it is not the correct explanation for statement-1



Question158

Let R be the set of real numbers.

Statement-1: A = {(x,y) €E RXx R:y—-xis an integer } is an equivalence
relation on R.

Statement- 2: B = {(x, y) € R x R: x = ay for some rational number a }
is an equivalence relation on R.

[2011]

Options:

A. Statement-1 is true, Statement-2 is true; Statement-2 is not a correct explanation for
Statement-1.

B. Statement-1 is true, Statement-2 is false.
C. Statement-1 is false, Statement-2 is true.

D. Statement-1 is true, Statement-2 is true; Statement-2 is a correct explanation for Statement-
1.

Answer: A

Solution:

Solution:

vx—x=0€I(.Risreflexive)

Let(x,y) ERasx—yandy—x €I (R is symmetric)

Nowx—y€l andy—-z€l =x—-z€1

So, R is transative.

Hence R is equivalence.

Similarly as x = ay for « = 1. B is reflexive symmetric and transative. Hence B is equivalence.
Both relations are equivalence but not the correct explanation.

Questionl159

1
Vx| —x

The domain of the function f (x) = is
[2011]

Options:

A. (0, «)

B. (=, 0)

C. (=, ») = {0}

D. (=, )

Answer: B

Solution:



Solution:
f(x) =

, f(x) is define if |x| = x>0

Vx| — x
=|x|>x,=2x<0
Hence domain of f (x) is (—, 0)

Question160

Let f be a function defined by

f(x) =(x-1)°+1, (x=1)

Statement -1: The set {x: f(x) = f " '(x)} = {1, 2}
Statement -2: f is a bijection and fix)=1+vx-1,x=1
[2011 RS]

Options:

A. Statement-1 is true, Statement-2 is true; Statement-2 is a correct explanation for Statement-
1.

B. Statement-1 is true, Statement-2 is true; Statement-2 is NOT a correct explanation for
Statement-1.

C. Statement-1 is true, Statement-2 is false.
D. Statement-1 is false, Statement-2 is true.

Answer: A

Solution:

Solution:

Given f is a bijective function

s [, ) > [1, «)

fix) =(x=—12+1,x=1

Lety = (x — 1)2+1 :>(x—1)2 =y—1
sx=1xVvy—1=f"Yy)=1+xvy—1
>f i x)=1+vx—1{-x=1}
Hence statement- 2 is correct

Now f (x) = f "(x)

=1 (x) =x¢(x—1)2+1 =X
=5x°—-3x+2=0=x=1,2

Hence statement- 1 is correct

Questionl161

Consider the following relations:
R = {(x, y) | X, y are real numbers and x = wy for some rational number

w}; S = { (%, CEI) |m, n, p. and q areintegers such that n, q # 0 and

qm = pn }
. Then
[2010]

Options:



A. Neither R nor S is an equivalence relation

B. S is an equivalence relation but R is not an equivalence relation
C. R and S both are equivalence relations

D. R is an equivalence relation but S is not an equivalence relation

Answer: B

Solution:

Solution:
Let xRy.
X

=X=w'y=y=‘;

=(y,x) €R
R is not symmetric

=ms = rn transitive
.S is an equivalence relation.

Questionl162

Letf(x)=(x+1)’-1,x=-1

Statement -1: The set {x: f(x) = f 1(x) = {0, —1}.
Statement- 2: f is a bijection.

[2009]

Options:

A. Statement-1 is true, Statement-2 is true. Statement-2 is not a correct explanation for
Statement-1.

B. Statement-1 is true, Statement-2 is false.
C. Statement-1 is false, Statement-2 is true.

D. Statement-1 is true, Statement-2 is true. Statement-2 is a correct explanation for Statement-
1.

Answer: D

Solution:

Solution:
Giventhat f(x) = (x+1)?-1,x= -1



Clearly D, = [—1, «) but co-domain is not given. Therefore f (x) is onto.
Let f(x,) = f(x,)

=(x, +1)°-1=(x,+1)°-1

=X =%

~.f (x) is one-one, hence f (x) is bijection

“'(x + 1) being something +ve, Vx > —1

~f 7(x) will exist. Let (x + 1)* =1 =y
=x+1=Vy+1 (+vesquarerootasx+1=0)
=»x=—-1+Vy+1

=f(x)=vx+1-1

Then f(x) = f "} (x)

sx+1)P2-1=vx+1-1

sx+ 1) =vx+1=kx+1)"=(x+1)

>(x+ D(x+1)0°-11=0=x=-1,0

. The statement- 1 and statement- 2 both are true.

Question163

Let R be the real line. Consider the following subsets of the plane R X R

S={(x,y):y=x+1and 0 <x<2}
T = {(x,y) : x—yis an integer }
Which one of the following is true?
[2008]

Options:

A. Neither S nor T is an equivalence relation on R
B. Both S and T are equivalence relation on R

C. S is an equivalence relation on R but T is not
D. T is an equivalence relation on R but S is not

Answer: D

Solution:

Solution:

Given that

S={(x,y):y=x+1and0<x<2}

“x#=x+ 1foranyx € (0, 2)

=(x,x) €S

So, S is not reflexive.

Hence, S in not an equivalence relation.

Given T = {x,y):x—yis an integer }

“x—x = 0is an integer, Vx € R

So, T is reflexive.

Let (x,y) €T = x —yis an integer then y — x is also an integer =(y, x) €R
=T is symmetric

If x —yis an integer and y — z is an integer then (x —y) + (y — z) = x — z is also an integer.
~T is transitive

Hence T is an equivalence relation.

Questionl64



Letf : N » Y be a function defined as f(x) = 4x + 3 where
Y ={yeN :y=4x+ 3 forsome x € N }.

Show that f is invertible and its inverse is

[2008]

Options:

A gly) = 22

B.gly) =4+ 12

_y+3
C. g(y) =

—y—-3
D. gly) = =

Answer: D

Solution:

Solution:
Clearly f (x) = 4x + 3 is one one and onto, so it is invertible.
Letf(x) =4x+3 =y

=y-3
=X 7

. _y-3
~g(y) I

Question165

Let W denote the words in the English dictionary. Definethe relation R
by R = (x,y) € W x W | the words x and yhave at least one letter in
common.} Then R is

[2006]

Options:

A. not reflexive, symmetric and transitive
B. relexive, symmetric and not transitive

C. reflexive, symmetric and transitive

D. reflexive, not symmetric and transitive

Answer: B

Solution:

Solution:

Clearly (x,x) €ER, Vx €W

" All letter are common in some word. So R is reflexive.

Let (x, y) €R, then (y, x) € R as x and y have at least one letter in common. So, R is symmetric.
But R is not transitive for example

Letx = BOY,y = TOY and z = THREE



then (x, y) € R(O, Y are common ) and (y, z) € R(T is common) but (x, z) € R. (as no letter is common)

Question166

A real valued function f (x) satisfies the functional equation
f(x-y) =1f(x)f(y) —f(a—x)f(a+y) where a is a given constant and
f(0) =0, f(2a —x) is equal to

[2005]

Options:

A. —f(x)

B. f(x)
C.f(a)+f(a—x)
D. f(—x)
Answer: A

Solution:

Solution:

Given that £(0) = 0 and put
x=0,y=0

£(0) = f%(0) — f(a
=f%(a)=0=f(a)=0
f(2a—x)=f(a— (x—a))
=f(a)f(x—a)—-f(0)f(x)

=f(a)f(x—a) —f(x) = —f(x)
=f(2a—x) = —f(x)
Questionl167

Let R = {(3, 3), (6, 6), (9, 9), (12, 12), (6, 12), (3, 9),(3, 12), (3, 6)} be a
relation on the set

A= {3, 6,9, 12}. The relation is

[2005]

Options:

A. reflexive and transitive only
B. reflexive only

C. an equivalence relation

D. reflexive and symmetric only

Answer: A

Solution:



Solution:

R is reflexive and transitive only.

Here(3, 3), (6, 6), (9, 9), (12, 12) € R [So, reflexive ]
(3, 6), (6, 12), (3, 12) € R[ So, transitive ]

(3, 6) € R but (6,3)&RI[ So, non-symmetric ]

Question168

Letf : (-1, 1) » B, be a function defined byf (x) = tan™ 1%, then fis

both one — one and onto when B is the interval
[2005]

Options:

A (0,2
B.[o,g

|
|

Answer: D

c. |-

NI
(S]]

’

D. (-

N
NH

Solution:

Solution:

Given f(x) = tan~! [ —2X_ ) = 2tan~'x
1 —x2

forxe (-1, 1)
-1 —II II
IfxE(—l,l):tan XG(T'Z)

-1 —II II
=2tan” x € (7’ E
Clearly, range of f (x) = (—% g

For f to be onto, codomain = range

.. Co-domain of function =B = (—% %)

Questionl169

The graph of the function y = f (x) is symmetrical about the line x = 2,
then
[2004]

Options:
A f(x)=—-f(—x)
B.f(2+x)=f(2-x)



C.f(x) =1f(—-x)
D.f(x+2)=1f(x-2)
Answer: B

Solution:

Solution:
(b) Given that a graph symmetrical. with respect to line x = 2 as shown in the figure.

Y!

_1'1 wirl
x=2
From the figure
f(x,) =f(x,), where x, =2—-x and x, =2 +x
A (2-%x)=1(2+x)

Questionl1l70

Let R = {(1,3),(4, 2), (2, 4),(2,3),(3,1)} be a relation on the set A = {1,
2,3, 4}.. The relation R is
[2004]

Options:

A. reflexive

B. transitive

C. not symmetric
D. a function

Answer: C

Solution:

Solution:

(1, 1) € R = R is not reflexive
(2, 3) € R but (3,2)¢R

~Ris not symmetric

(4, 2) and (2,4)ER but (4,4)¢R
=R is not transitive

Questionl71



Iff : R> S, defined by f (x) = sinx — V3 cosx + 1, is onto, then the
interval of S is
[2004]

Options:
A. [-1,3]
B. [-1,1]
C. [0,1]
D. [0,3]

Answer: A

Solution:

Solution:

Given that f (x) is onto

~.range of f(x) = codomain =S
Now, f(x) = sinx — V3 cosx + 1

=2$in(x—%) +1
we know that —1 ssin(x—%) =1

—1 sZsin(x—%) +1<3.f(x)E[-1,3]=8

Questionl172

Domain of definition of the function f (x) = 7 _3X2 + logm(x3 - x), is
[2003]

Options:

A. (-1,0)u(1, 2) U (2, x)

B. (a, 2)

C. (-1,0)u(a, 2)

D. (1,2)u(2, «)

Answer: A

Solution:
Solution:
f(x) = —3— +1og,,(x’ - x)

— X
4-x*#20;x°-x>0
xz*xvdand -1 <x<0orl<x<w



+ -
=3 0 1

2D=(-1,0)u(l, o) —{V4}
D=(-1,0)u(1,2)u (2, =)

Questionl73

If f : R - R satisfies f(x +y) = f(x) + f(y), for all x,
y€ERand f(1) = 7, then > f(r) is

[2003]

Options:

A. 7n(n+ 1)

B. 12

C. 7(n + 1)

D.7n+(n+1)

Answer: A

Solution:

Solution:

fx+y)=1(x)+1(y)

(1) =7
fR)=f(1+1)=f(1)+£f(1) =14
f(3)=1f(1+2)=1f(1)+f(2) =21

i f(r)=7(1+2+3..... + 1)

1
7n(n + 1)
2

Questionl74

A function f from the set of natural numbers to integers defined by

n- 1,whennisodd
2 .
f(n) = is
n .
—5 whenniseven
[2003]
Options:

A. neither one -one nor onto



B. one-one but not onto
C. onto but not one-one
D. one-one and onto both.

Answer: D

Solution:

Solution:

We havef : N -1

Let x and y are two even natural numbers, and f(x) = f(y) = _TX = _TY 2X=Yy
~.f(n) is one-one for even natural number.

Let x and y are two odd natural numbers and f(x) = f(y) = % = % =X =

..f (n) is one-one for odd natural number.

Hence f is one-one.

n—1
2

This shows that n is always odd numberfory €1 ...... (i)

Lety = =22y+1=n

andy=_7n:>—2y=n

This shows that n is always even number fory €1 ...... (ii)
From (i) and (ii)

Range of f =1 = codomain

~f is onto.

Hence f is one one and onto both.




