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I CHAPTER-11 AEW i

e N
Distance between two skew Cartesian form: Distance between parallel lines:
lines: The shortest distance between the lines If two lines I, and |, are parallel, then they are
Lc?t I, and Vlz be two skew lines LX=X Y-y -7 coplanar. Let the llnes~ be given by
with equations B 1 a by o F=a-+Ab
F=a +2Ab - ~

| b and |2:X—X2:y—yZ:Z—Zz and r=a+ub

and  T'=3, + b, a b, G The distance between the given parallel lines is

. Required shortest distance i v
equlred—s o— est distance is Xo=X Yo—Vi Z,—7Z g b x(a, - &)
d= M Cll by G ‘5‘
‘b.l. X bz‘ ) b, Cy

\/(blCZ —by01)? + (C3, — Cyay) + (arh, —ayhy)° ‘

Direction ratios: Let a, b, ¢ be
proportional to the direction cosines
I, m, n then a, b, ¢ are called the
direction ratios.

Shortest Distance
Between

v
Let 6 be the acute angle between two “E’ E If the coordinates P and Q are (x,, ¥, Z,)
vectors then .j s 2 and (X,, Y, Z,) then the direction ratios
c0s0 :‘ a,a, +bb, +cc, ‘ 5 THREE ,é E (S&f‘lzu;ezp?zare, a=x,-x,b=y,-y,
oz +b+ci Ja +b2 +cl | < E DIMENSIONAL Ss t
_ E GEOMETRY =%
or cosb = t_)lv_z 2 5 =
By e 2 £ &
o o E a
Two lines will be perpendicular if <
aa,+bb,+cc,=0,0r b-b,=0
Equation of a Line Direction cosines : Let o, f3, y be

ﬁ:i or t§l=k52

parallel if a4
a b G

angles which a directed line makes
with the positive directions of the
axes of X, y and z respectively, then
COoS o, CoS B, cos y are called the

direction cosines of the line. The

direction cosines are usually denoted
Cartesian Equation of a line: by (I, m, n).

Let the coordinates of the given point A be
(X, Y, z,) and the direction ratios of the line
be a, b, c. Consider the coordinates of any
point P be (X, y, z). Then

Thus | = cos a,, m = cos B, n = cos y.
If I, m, n be the direction cosines and
a, b, ¢ be the direction ratios of a
vector, then

p— a b

F=xi+yl+2k; A=xi+y,]+zK _—
7\/a2+b2+cz’ 7\/a2+b2+czj

Vector Equation of a line:

Let | be the line which passes through the point and B =ai+bj+ck . ¢
A and is parallel to a given vector b. Let F be Then X=X Y-y z-1 "= [ +b% + ¢
the position vector of an arbitrary point P on a b c If 1, m, n be the direction cosines of a

the line, then Vector equation is =&+ b This is the Cartesian equation of the line. line, then I? + m? + n? = 1.




NTA CUET PAPER
(16™H MAY 2024)

1. Section-Awill have 15 Questions covering both i.e., Mathematics/Applied Mathematics which will be compulsory for all candidates.
2. Section-B1 will have 35 Questions from Mathematics out of which 25 Questions need to be attempted.*
3. Marking Scheme of the test.

Full Marks: 200
(*Section-B2 Applied Mathematics is not covered)

a. Correct answer or the most appropriate answer: Five marks (+5)
b. Any incorrect option marked will be given minus one mark (-1)
¢. Unanswered/marked for review will be given no mark (0)

(Time: 60 Minutes)

SECTION-A (MATHEMATICS/APPLIED MATHEMATICS)

1.

An objective function Z = ax + by is maximum at points (8, 2)
and (4, 6). If a> 0 and b > 0 and ab = 25, then the maximum
value of the function is equal to:

(a) 60 (b) 50 (c) 40 (d) 80

. The area of the region bounded by the lines x + 2y = 12, x = 2,

X = 6 and x-axis is:
() 34 sq units (b) 20 sq units (c) 24 sq units (d) 16 sq units

. Adieisrolled thrice. What is the probability of getting a number

greater than 4 in the first and the second throw of dice and a
number less than 4 in the third throw?

1 1 1 1
(@ 3 (b) s © 9 (d) 8

. The corner points of the feasible region determined by x +y <8,

2X+y>8,x>0,y>0are A0, 8), B(4, 0) and C(8, 0). If the
objective function Z = ax + by has its maximum value on the
line segment AB, then the relation between a and b is:

(8)8a+4=0b (b)a=2b
(c)b=2a (d)8b+4=a
2
. Ift=e*andy = log,t? then % is:
40 e? (4t-1
@0 (b) 4t © = (d) %

. If A and B are symmetric matrices of the same order, then

AB-BAis a:
(a) symmetric matrix
(c) skew symmetric matrix

(b) zero matrix
(d) identity matrix

7. If Ais a square matrix of order 4 and |A| = 4, then |2A] will be :

@8 (b) 64 (c) 16 (d)4
8. If [A]sxz[B]xxy= [Cl; ., then:

@x=1y=3 (b)yx=2,y=1

(c)x=3,y=3 (dx=3,y=1

9. Ifafunction f(x) = x? + bx + 1 is increasing in the interval [1, 2],
then the least value of b is
(@5 (b)0

©)-2 (d) -4

10. Two dice are thrown simultaneously. If X denotes the number

of fours, then the expectation of X will be:

5 1 4 3

(@) 9 ®) 3 © 7 @3
11. For the function f(x) = 2x3 — 9x2 + 12x -5, X e [0, 3], match
List-1 with List-11:
List-1 List-11

(A) | Absolute maximum value | (1) |3
(B) | Absolute minimum value | (11)
(C) | Point of maxima (mn | -5
(D) | Point of minima (v) | 4

Choose the correct answer from the options given below:
@ (A) - (IV), (B) - (1), (C) - (1), (D) - (1)
(b) (A) - (1), (B) - (1), (C) - (1), (D) - (1V)
(©) (A) - (1IV), (B) - (11), (C) - (1), (D) - (1)
(d) (A) - (IV), (B) - (111), (C) - (1), (D) - (11)



12. The second order derivative of which of the following functions

is 5% ?
(@) 5'log,5  (b) 5*(log,5)" (c) @
0 0 —
g (log. 5) log.5 (log, 5)°
2\3/2
13. The degree of the differential equation 1—(d—yj d y
is: dx d
3
@1 (b) 2 ©3 @3
14, [ —dx=
X" =X

15.

Y
NTA CUET (UG) - Mathematics @)
T -1 X" +1
(a) —log,|——{+C (b) log, +C
n X _
© Tlog, Y c (d) mlog, | ——|+C
n X" x" =1
2
The value ofj dx is:
(a+bx )
a-b 1 a+b
a) —— b) — c d —
@an Pan O ()a+b

SECTION-B1 (MATHEMATICS)

16. The unit vector perpendicular to each of the vectors a+b and
a-b,where da=i+j+k and b=i+2j+3k,is:

1~ 1. 1-

O EE O E
1~ 2. 2~ 1. 2. 1+~

O FEF T O FH R

17. Let X denote the number of hours you play during a randomly
selected day. The probability that X can take values x, has the
following form, where c is some constant.

0.1, ifx=0
P(X:x): CX, ifx:lorx:Z
c(5-x), ifx=3orx=4
0, otherwise
Match List-1 with List-11:
List-I List-11
(A) |c 1 |07s
(B) | P(X <2) an (03
(C) |P(X=2) amy |0.55
(D) | P(X =2) (V) |0.15

Choose the correct answer from the options given below:
@A) - (), (B) - (11), (C) - (111), (D) - (1V)
(b) (A) - (IV), (B) - (111), (C) - (1), (D) - (1)
(©) (A) - (1), (B) - (1), (C) - (1V), (D) - (11)
(d) (A) - (1), (B) - (IV), (C) - (1), (D) - (I1)

18. If siny = xsin(a+y), then % is:
X

sin“a sin(a+y
oy wE
© sin(_a+ y) @ sin (a+ y)

sina sina

19.

20.

21.

22.

23.

The distance between the lines j+3k + k(Zl +3j +6k)

and r=3f—2j+1|2+p(4i”+6j+12|2) is :

0B P B gm

If f(x)=2 (tan ( ) %],thenf(x)is:

(a) even and is strictly increasing in (0, o)

(b) even and is strictly decreasing in (0, )

(c) odd and is strictly increasing in (—oo, )

(d) odd and is strictly decreasing in (-0, o)

For the differential equation (xlog,x)dy = (log,x - y)dx

(A) Degree of the given differential equation is 1.

(B) It is a homogeneous differential equation.

(C) Solution is 2ylog,x + A = (Iogex)2 . where A is an arbitrary
constant

(D) Solution is 2ylog.x+ A= log, (logex) , where A is an
arbitrary constant

Choose the correct answer from the options given below :

(a) (A) and (C) only (b) (A), (B) and (C) only

(c) (A), (B) and (D) only (d) (A) and (D) only

There are two bags. Bag-1 contains 4 white and 6 black balls

and Bag-2 contains 5 white and 5 black balls. A die is rolled, if

it shows a number divisible by 3, a ball is drawn from Bag -1,

else a ball is drawn from Bag - 2. If the ball drawn is not black
in colour, the probability that it was not drawn from Bag-2 is :

4 3 2 4
a) — b) — c) — d) —
(@) 9 (b) 3 (© > (d) 1
Which of the following cannot be the direction ratios of the
straight line 2~ — 2=y _z+4
3 -1
@2,-3,-1 (b)-2,3,1 (c)2,3,-1 (d)6,-9,-3
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46.

47.

48.

if x<n
cosx, Iif x>=x
X =, then the value of k is :

. kx+1,
If f(x), defined by f(x) = {

@0 (b) © 2
Y
-1
If P=| 2|andQ[2 -4 1]aretwo matrices, then (PQ)" will
1
be :
(4 5 7 (-2 4
@|-3 -3 0 (b)| 4 -8
0 -3 -2 -1 2
5 5 2 -2
©| 7 6 7 (] 7 5
9 -7 0 |8 -2
1 COS X 1
A =|—C0s X 1 COS X
-1 —COS X 1

(A) A =2(1 - cos? x)
(B) A=2(2 -sin?x)
(C) Minimum value of A is 2
(D) Maximum value of A is 4

is continuous at

@ -2
T

Choose the correct answer from the options given below :
(@) (A), (C) and (D) only (b) (A), (B) and (C) only
(©) (A), (B). (C) and (D) (d) (B), (C) and (D) only

49. f(x):sinx+%cost in {0, g}

(A) f'(x)=cosx—sin2x

(B) The critical points of the function are x :% and x= g

(C) The minimum value of the function is 2
(D) The maximum value of the function is %

Choose the correct answer from the options given below :
(a) (A), (B) and (D) only (b) (A), (B) and (C) only
(©) (A). (B), (C) and (D) (d) (B). (C) and (D) only
50. The direction cosines of the line which is perpendicular to the
lines with direction ratios 1, -2,-2 and 0, 2, 1 are :
2 12
a)—- - =
(@) 3733

Answer Key

Section-A

1. (b) 2. (d) 3. (d) 4. (b)
11. (d) 12. (d) 13. (b) 14. (a)
Section-B1

16. (d) 17. (b) 18. (d) 19. (c)
26. (d) 27. @) 28. (@  29. (b)
36. (d) 37. (b) 38 (d)  39. (a)
46. (d) 47. (b)  48. (d)  49. (a)

5. (a)

15

20.

30
40

50.

6. (c) 7. (b) 8. (b) 9. (¢) 10. (b)

21. (@) 22. (c) 23.(c) 24. (c) 25. (b)
31 (b) 32 (d) 33 (c) 34 (b) 35 (a)
41. (b)  42. (@)  43. (c) 44. (d)  45. (d)



1. (b) Given

objective function, Z
—ax+hby,a>0,b>0andab =25
which is maximum at points (8, 2) and
(4, 6).

According to Question

= Dg 2= Dus

= a(8) + b(2) = a(4) + b(6)
=4a=4b =a=b (i)
and ab =25 ...(if) (given)

=a@=25 =a’=25 = a=45
From equation (i), b =45
a>0,b>0 = a=5b=5

Z =58 +52)=50 =Z =50

. (d) Given, lines x + 2y = 12, x = 2,
X = 6 and x —axis

\/

= Shaded Area = | ydx

X

8(12-x
—> Shaded Area = | dx

2
2
2 6
:—E X——12x
2 2 )

=—%[—54+22]
=16 sg. units
- (d)

First throw,x >4 =5,6 = R =

NP Wk Wl

Second throw, x>4=5,6 =P, =

Thirdthrow,x<4=1,2,3= P, =
These events are independent
P=P, xP,xP,; =

:P:E

Explanations

4. (b) Given,

the objective function
Z = ax + by has its maximum value on
the segment AB.

Point A(0, 8) and point B(4, 0)

Z,=1Z, (Maximum value)
= a(0) + b(8) = a(4) + b(0)
=8bh=4a=a=2b

. (@) Givent=e* y=log,t?

dy dy dt
dx  dt dx
dy d 2y d o
:&:a(loget )-&(e )
:ﬂ=£~2t~e“-2
dx  t?
dy 4e” 4e*
Xt e”
d d?
di 4= dxy =0
. (c) Given, A and B are symmetric
matrices.
AT=AandBT =
Let, M= AB -BA
= MT=(AB-BA)" = (AB)" — (BA)"
= MT=BTAT - ATBT
= MT=BA-AB =M =-M

.. (AB — BA) is a skew-symmetric
matrix.

. (b) GivenA=T[A],.,. |A|=4

|2A] = 24|A| = 24 x 4

= |2A| =

- (b) [Alzx; [Blyxy = [Clyy

For multiplication of matrices A and
B, the number of rows of B should be
equal to the number of column of A.

=X=2
[A]gxz'[B]Xxy: [C]3x1
= [Clyy = [Cly
=>y=1
Hence,x=2andy=1.

. () f(x) = x2+ bx + 1 is increasing in

the interval [1, 2].

f')=2x+b

f'x)>0

f'(1)>0 =2+b>0 =b>-2 ..(i)
f'2)>0 =4+b>0 =b>-4 ..(ii)
From equation (i) and (ii), b > -2

The least value of b is -2.

10.

11.

12.

NTA CUET (UG) - Mathematics

=)

(b) X represents the number of fours
when two dice are thrown simultaneously.

P(X =0) =P(4)P(4)
1 1) 25
:(1_E)X(l_8) 36
P(X =1) = P(4)P(4)+P(4)P(4)
5115 10
6 6 6 6 36
oy = 11
PX=2)=P@)P(4) = x =~

X 0 1 2

25 10 1
PX) | = = =
36 36 36

“E() = $X, P(X)

—0x 25 1><10+2 1 12

36 36 36 36

(d) Function f(x) = 2x3—9x2+ 12x - 5
e [0, 3]

f'(x) =6x2—18x + 12 =6(X°-3x + 2)

=f'(x) =6(x-1)(x-2)

For maxima and minima

=f'X=0=6(x-1)(x-2)=0

=>x=1,x=2

f(0) = 2(0)% -

=EX)=3

902+ 12x0-5=-5
(Absolute Minimum)

f(1) = 2(1)°-9(1)2+ 12x1-5=0

f(2) =2(2)°-9(2)%+ 12x2-5=-1

f(3) = 2(3)° - 9(3)% + 12x3 - 5 =4

(Absolute Maximum)
Point of Maxima, x = 3
Point of Minima, x=0

(A) - (IV), (B) - (1), (C) - (1), (D) - (1)

d’y [dy] x
= d =5
(d) o =5 = dl 4 X
Take integration both sides, we get

» dy _ &
jjd(dj J5 dx :dx_loges

X

log, 5

e

dx +C

=dy=

Again integrating, we get

=Jdy=] > ix+C —y= > >
log, 5 (log,5)



RELATIONS AND FUNCTIONS

TOPIC-WISE QUESTIONS

Types of Relation

. Let R :{(x,y):x2+y2 =1X,ye R} be a relation in
R. The relation R is

(a) Reflexive (b) Symmetric

(c) Transitive (d) Anti-symmetric

. The relation R = {(1, 1), (2, 2), (3, 3), (1, 2), (2, 3),
(1,3)}onsetA={1,2,3}is

(a) Reflexive but not symmetric

(b) Reflexive but not transitive

(c) Symmetric and transitive

(d) Neither symmetric nor transitive

. LetR={(a, a)} be arelationonasetA. Then R is

(a) Symmetric

(b) Antisymmetric

(c) Symmetric and antisymmetric

(d) Neither symmetric nor anti-symmetric

. Inthe set A= {1, 2, 3, 4, 5}, a relation R is defined by
R={(xX,y)|x,y e Aand x<y}. Then R is

(a) Reflexive (b) Symmetric

(c) Transitive (d) None of these

. The void relation on a set A is

(a) Reflexive

(b) Symmetric and transitive

(c) Reflexive and symmetric

(d) Reflexive and transitive

. LetR={(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

(a) An equivalence relation

(b) Reflexive and symmetric only

(c) Reflexive and transitive only

(d) Reflexive only

. The number of reflexive relations of a set with four
elements is equal to
(a) 216

(c) 2°

(b) 212
(d 2¢

10.

11.

12.

13.

14.

If A is the set of even natural numbers less than
8 and B is the set of prime numbers less than 7, then the
number of relations from Ato B is

(@) 2° (b) 9

(c) 32 (d) 2°-1

If A={a, b, c, d}, then a relation R = {(a, b), (b, a),
(@, a}onAis

(a) Transitive only

(b) Symmetric only

(c) Reflexive and transitive

(d) Symmetric and transitive only

Let A= {1, 2, 3}. Then number of relations containing
(1, 2) and (1, 3) which are reflexive and symmetric but
not transitive is

(@ 1 (b) 4

(c) 3 (d) 2

Let A and B be the finite sets containing m and n

elements respectively. The number of relations that can
be defined from Ato B is

(a) Zmn (b) 2m+n

() mn (d 0

Let R be the relation in the set N given by R = {(a, b) :
a=Db-2, b > 6} choose the correct answer.

@ 3,8 eR (b) (2,4 eR

(c) (6,8 R (d) 8,7 ¢eR

Let R is reflexive relation on finite set A having n
element, and let there be m ordered pairs R. Then

(b) m=n

() m<n (d) none of these
LetA={7,8,9, 10} and R={(8, 8) (9, 9), (10, 10), (7, 8)}
be a relation on A, then R is

(@ m=n

(a) Transitive (b) Symmetric

(c) Reflexive (d) None of these



15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

If A={7, 8, 9}, then the relation R = {(8, 9)} in Ais

() Symmetric only

(b) Symmetric and transitive only

(c) Transitive only

(d) Equivalence

Let A be the finite set containing n distinct elements.
The numbers of relations that can be defined on A is
(@ n? (b) 2

(c) 2" (d) 2n*

Let R be the relations defined on the set N of natural
numbers by the rule x Ry iff x + 2 y = 8, then domain
Ris

(@ {2, 4,8} (b) {2, 4,6}

(c) {2,4,6,8} d) {1,2, 3,4}

If a relation R on the set {1, 2, 3} be defined by
R={(1, 2)}, thenRis

(&) Symmetric (b) Transitive

(c) Reflexive (d) None of these

Let us define arelation RinRasaR b ifa>bh. Then,
Ris

R={(a,b):a>b}

(a) An equivalence relation

(b) Reflexive, transitive but not symmetric

(c) Symmetric, transitive but to reflexive

(d) Neither transitive nor reflexive but symmetric
The relation R defined on the set A= {1, 2, 3, 4, 5} by
R ={(a, b) : [a2 - b? < 7} is given by

(@) {(2,2),3,2),(42), (2 4}

(b) {(1,1),(2,1),61),(41),(@23)}

(©) {3.3).(4,3),(5.4),3@ 4}

(d) {(1,1),(22),(3,3),(44),(55).(12),(273)}
Let R be a relation on the set N of natural numbers
defined by nRm if n divides m. Then R is

(a) Reflexive and symmetric

(b) Transitive and symmetric

(c) Equivalence

(d) Reflexive, transitive but not symmetric

Let L denote the set of all straight lines in a plane, Let
relation R be defined by | Rm, iff | perpendicular to m
foralll € LThen, Ris

(a) Reflexive
(c) Transitive

(b) Symmetric

(d) None of these

For real numbers x and y, we write xRy = x -y + V2
is an irrational number. Then the relation R is

() Reflexive (b) Symmetric

(c) Transitive (d) None of these

Consider a non-empty set consisting of children in
family and a relation R defined as aRb, if a is brother of
b. Then R is

(&) Symmetric but not transitive

(b) Transitive but not symmetric

(c) Neither symmetric not transitive
(d) Both symmetric and transitive

25.

26.

217.

28.

29.

30.

31

32.

33.

34.

A
NTA CUET (UG) - Mathematics ‘@)

The maximum number of equivalence relations on the
setA={1,2,3}is

(@ 1 (b) 2

(c) 3 (d) 5

If the set A contains 5 elements and the set B contains
6 elements, then the number of relations from Ato B is

2P. Find p
(@ 720 (b) 120
(c) 30 (d) None of these

Types of Function
The function f: N — N (N is the set of natural numbers)
defined by f(n) = 2n + 3 is
(a) Surjective only  (b) Injective only
(c) Bijective (d) Neither one-one nor onto
Set A has 3 elements and set B has 4 elements.
The number of injections that can be defined from A
into B is
(a) 144 (b) 12
(c) 24 (d) 64
The function f: R — R, f(x) =x?is
(a) One-one but not onto
(b) Onto but not one-one

(c) One-one onto
(d) None of these

The function f: R — R defined by f(x) = 2% + 2X is
(a) One-one and into (b) Many-one and into
(c) One-one and into (d) Many-one and into

If the set A contains 5 elements and the set B contains 6
elements, then the number of onto mapping from Ato B
is

(a) 720 (b) 120

(© 0 (d) None of these

Let f: R — R be defined as f(x) = 3x. Choose the correct
answer.

(a) fis one-one onto

(b) fis many one onto

(c) fisone-one but not onto

(d) fis neither one-one nor onto

3X, if x>3

Letf: R — R defined by f(x)=1x?, if1<x<3
X, if x<1

Then f(-2) + f(0) + f(2) + f(5) is equal to
(a) -4 (b) 17
(© 0 (d) one of these
Let f:R — [o,g) defined by f(x) = tan! (x? + X + a),
then the set of values of a for which f is onto is
1
(@ [0, x) (b) [Z,w)
(c) [2.1] (d) None of these
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35.

36.

37.

38.

39.

40.

41.

42,

43.

44,

LetA={x,y, z} and B = {a, b} then the number of onto
function from Ato B is
(@) 3 (b) O
(c) 6 (d) 8
If Aand B have 4 elements respectively then the number
of one-one function Ato B is
(a) 6* (b) 48
(c) 360 (d) 240
If A and B have 4 elements each then the number of
one-one onto (bijective) function from Ato B is
(a) 42 (b) 24
(© 0 (d) None of these
The function yzL,x eR,yeR is
1+ x|
(a) Onto but one-one
(b) One-one onto
(c) One-one but not onto
(d) None of these

Number of onto (subjective) functions from
AtoBifn(A)=6and n(B) =3 are

(@ 3%-3 (b) 26-2

(c) 540 (d) None of these

The function f: [0, %) —> R given by (x) :Ll, is
(a) One-one and onto o

(b) One-one but not onto

(c) Onto but not one-one

(d) Neither one-one nor onto

The number of bijective functions from set A to itself
when A contain 106 elements is

(@) (106)? (b) 106

(c) 106! (d) 2108

The function f : R — R given by f(x) = x2 + X, is

(a) One-one and onto

(b) One-one and into

(c) Many-one and onto

(d) Many one and into

Composition of Functions [RC]

Iff:R—>R,f(x)=2x-landg:R — R, g(x)=x?+2,
then (gof) (x) equals-

@ 22¢-1 (b) (2x—1)?

(c) 2x2+3 (d) 4x2-4x+3

f(x) = /I x=1| and g (x) = sin x then (fog) (x) equals
@) sin{ |x—1|} (b) sing—cosg‘

(c) |sinx—cosx| (d) None of these

45,

46.

47,

48.

49,

50.

51

52.

1
Ifg(x) =x2+x-2and > (gof) (x) = 2x2—5x + 2, then
f(x) is equal to
(@) 2x-3
(c) 2x2+3x+1

(b) 2x+3
(d) 2x?2-3x-1

If f (x) = |x| and g(x) = [x], then value of fog [—%)+
gof —% is

(CVRY (b) 1

©) -1 (d) 1/4

If f(x) = sin?x, g(x) = v/x and h(x) = cos1x, 0<x <1,

then

(a) hogof(x) = gofoh(x)
(b) gofoh(x) = fohog(x)
(c) fohog(x) = hogof(x)
(d) None of these

Which of the following is correct for three function f, g,
h defined from R to R?

(a) (f-g)oh="foh+ goh

(b) (i]oh: foh

g goh
(c) (fg) oh = (foh) (goh)
(d) (fog) oh = (foh) o (goh)

If f(x) = 2 sin X, g(x) = cos2x, then (f + g) [gj =
243 +1

4
(d) None of these

(@) 1 (b)
1
(c) \/§+Z

Let: f: R — R be defined by f(x) =sinxand g: R - R
be defined by g(x) = x2 then fog is

(@) xZsinx (o) (sin x)2
(c) sinx? (d) S|)r(12x
Let f : R — R be defined by f(x) = 3x? - 5 and
g:R—>Rbygkx)= 2X . Then g of is
x“+1

@ 3x?-5 b 3x? -5

ax* —30x% + 26 9x* —6x2 + 26

2 2

© 3X d) : 3x .

x*+2x% -4 9x* +30x° —4

If f(x) = sin?x and the composite function g(f(x)) =
|sin x|, then g(x) is equal to

@ Jx-1 (b) Vx
(© Jx+1 d) —Jx



28]

53.

54.

55.

56.

57.

58.

59.

If f(x) = (25 — x4)Y4 for 0< x <+/5, then f(f [%B -
(@) 2 (b) 2°°

(© 27 (d) 2

If g(x) =1++/x and f(g(x)) =3+ 2% + x then f(x) is
equal to

(@) 1+2x2 (b) 2+x2

(c) 1+x (d) 2+x

Iff:R—>Randg:R — Rare defined by f(x) =2x + 3
and g(x) = x> + 7, then the values of x such that
g(f (x)) =8 are
(@ -1,-2

(c) 1,2

(b) -1,2
(d) 1,-2

Invertible Function [RC]

The inverse of a function exists if it is

(a) Aninjection (b) Asurjection

(c) Abijection (d) Identity function
Iff:R—-> R, f(x) =2x+ 1and g: R - R, g(x)
= x3 then (gof)~1(27) equals -

(@ -1 (b) 0
()1 (d) 2
Let f: R — R be defined by f(x) = 3x — 4. Then f%(x) is
given by
X+4 X
(@ ~3 (b) 5 4
(c) 3x+4 (d) None of these

Let f : R — R be the functions defined by f(x)
=x3+5.Then f1is

1 1

@ (x+5)?3 (b) (x-5)3
1

© (6-x3 (d) 5-x

60.

61.

62.

63.

64.

65.

8
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3X+2
5x -3’

Letf:R —{g} — R be defined by f(x) =

(@) F(x)="1(x)
(c) fof(x) =x

(b) fH(x) =-f(x)
(d) Both (a) and (c)

If f(x)= 1_—X, X # -1, then f(x) equal to
1+x
1
(@) f(x) (b) )
(© (9 @ ———
f(x)
Letf: A— Bandg:B — C be bijections, then (fog)~ =
(@) flog™? (o) fog
(c) g'of? (d) gof

Letf:R —> R, g: R — R be two functions, given by f(x)
= 2x -3, g(x) = x3 + 5. Then (fog)(x) is equal to

7 1/3 X+7 1/3
@ (E] (k) (T]

X2 1/3 X—7 1/3
© (TJ @ (TJ

IF 1) = X2 then
BX -3

@ 19 =1(x) (b) (fof)(x) = —x

© F)=-f  (d) f’l(X)=—%f(X)

f: R > R is a function defined by f(x) = 10x - 7.
If g =7, then g(x) =

1
10x -7

(@) (b)

10x+7

X+7

X=7
AT RETH

[_f RANK BOOSTER

(Match the Column MCQs

1.

Match Column-I with Column-II.

A. | fisan invertible ()| 2x—1
function defined as
x-1
f (x) = 3X5_5, then write
f(x)

IfA=R-{2},B= (ii) —
B. [R-{1}&f:A—>B “l+vax-3

is a function defined 2

x-1 .

by f(x)=——is
y f(x)="—=

invertible. Hence, find f1.

C. |Function f : N — N is| (iii)
defined by f(x) = x2 + x + 3
1 is one-one but not onto.
Find inverse of f: N — S,

where S is a range of f.




Relations and Functions

D.

Functionf:R > R is
defined by f(x) =3x — 4,
find £, where f is invertible

(V) | 5144

Choose the correct answer from the options given below:

(@) A-(iii), B-(i), C-(iv), D-(ii)
(b) A-(iv), B-(i), C~(ii), D-(iii)
(©) A-(iii), B-(i), C-(ii), D~(iii)
(d) A(iv), B-(i), C-(iii), D-(ii)

2. Match Column-1 with Column-I1.

Column-I Column-II

A. | f: R —> R defined by injection but not
fx)=ax+bis surjection
f: R — [0, ) defined | (ii) | surjection but

B. | by f(x) = x| is not injection
f : R > R defined by | (iii) | bijection
f(x) = [x] is

D. | f: N — N defined by (iv) | neither injection
f(x) =x%is nor surjection

4, Match Column-I with Column-II.

Column-I1 Column-I1

A. | RelationRon R (i) | an equivalence
defined as R = {(a, b) : relation
(a<h)}is

B. [f:X—>Yisa (ii) | symmetric but
function. Define not reflexive or
relation R on X given transitive
by R={(a, b): f(a) =
f(b)} is

C. | RelationRon N (iii) | not symmetric
defined as R = {(x, y) : but reflexive &
xeN,yeN& transitive
2Xx +y =24} is

D. | LetA={5, 6, 7}. (iv) | neither
Define a relation R on symmetric nor
AasR={(5, 6) transitive nor
(6,5)}is reflexive

Choose the correct answer from the options given below:

Choose the correct answer from the options given below:

(@) A-(ii), B=(iv), C-(i), D-(iii)
(b) A-(ii), B-(iv), C-(iii), D-(i)
(©) A(iii), B~(ii), C-(iv), D(i)
(d) A-(iii), B(ii), C-(i), D-(iv)

3. Match Column-I with Column-II.

Column-I Column-I1

A

If f : R > Ris defined
by f(x) = 3x + 2, define
f[f()]

X

(@) A-(i), B-(ii), C-(iii), D-(iv)
(b) A<(ii), B=(iv), C~(iii), D-(i)
(©) A-(iii), B-(i), C-(iv), D-(ii)
(d) A<(iv), B-(i), C-(ii), D~iii)

Iff:R>Randg:R
— R are given by f(x)
= x| & g(x) = [5x - 2],
write fog

(i)

9x + 8

Write fog, if f: R > R | (iii)

& g: R — Rare given
by f(x) = 8x% and g(x)
- (X)1/3

8x

If f: R > Ris defined | (iv)

by f(x) = (3 - x3)3,
then find fof(x)

[5x = 2|

Choose the correct answer from the options given

below:
(@) A-(ii), B-(iv), C-(iii), D-(i)
(b) A-(ii), B-(iii), C-(i), D-(iv)

(©) A-(ii), B-(iv), C-(i), D~(iii)
(d) A(iv), B-(iii), C-(i), D-(ii)

5. Match Column-I with Column-II.

A.

Column-I

RonsetA={0,1,2,
3, 4, 5} given by

R ={(a, b): 2 divides
(a-b)} write
equivalence class [0]

~—~
~

Column-I1

{1.3). (2, 4)}

IfA={123,..,9}
and R is the relations A
x A defined by (a, b) R
(c,d),ifa+d=

b + ¢ for (a, b),

(c,d) in A x A. write
equivalence class

[2,5)]

(i)

{1.4) 2,5),
(3,6),(4,7),

(5.8), (6, 9)}

Relations S defined on
setA={1,2, 3,4} by
(ab)S(c,d=a+d
=b +c. Write
equivalence class [(1, 3)]

(i)

{1, 3,5} {2, 4}

Relation R in set
A={1,2, 3, 4,5} given
R={(@ b):la-b|is
divisible by 2}. Write all
the equivalence classes
of R

(iv)

{0, 2, 4}

Choose the correct answer from the options given below:

(a) A<(ii), B(i), C-(iii), D-(iv)
(b) A-(iv), B=(i), C~(ii), D-(iii)
(©) A-(iv), B-(ii), C-(iii), D-(i)
(d) A-(iv), B~(ii), C-(i), D-(iii)



(Assertion & Reason MCQs

Directions: These questions consist of two statements
each, printed as Assertion and Reason. While answering
these questions, you are required to choose any one of the
following four responses.

(a) Both Assertion and Reason are True and the Reason
is a correct explanation of the Assertion.

(b) Both Assertion and Reason are True but Reason is
not a correct explanation of the Assertion.

(c) Assertion is True but the Reason is False.
(d) Assertion is False but Reason is True.

6. Assertion (A): Every even function is many one.

Reason (R): Any function which is symmetrical about
a line is many one.

2
7. Assertion (A):y =1(x) = w , X € R, range of
f(x) is [3/4, 1) X" —2X+5 [RC]
4y -3
R R): (x-1)° =—>—
eason (R): (x-1) 1oy

8. Assertion (A): Even functions are not one-one.

Reason (R): Even functions are symmetrical about
y-axis.

9. Assertion (A): Let f(x) = x?, g(x) = cosx. Then fog # gof
[RC]

Reason (R): (fog) (x) = f(x)g(x)

10. Assertion (A): Letf: [0, 3] — [1, 13] is defined by f(x)
=x? + x + 1 then inverse is [RC]

Reason (R): Many-one function is not invertible

(Statement Based MCQs

Directions: These questions consist of two statements

each, printed as Statement-l and Statement-1l. While
answering these questions, you are required to choose any
one of the following four responses.

(a) Both Statement-I and Statement-11 are correct.
(b) Both Statement-1 and Statement-11 are incorrect.
(c) Statement-I is correct & Statement-I11 is incorrect.
(d) Statement-l is incorrect & Statement-I1 is correct.

11. Statement-1: Let L be the collection of all lines
in a plane and R, be the relation on L as R,
={(L,, L)L, LL,}isasymmetric relation.

Statement-11: A relation R is said to be symmetric if
(@, b)e R=(b,a) eR.

A
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12. Statement-I: Let R be the relation on the set of integers Z
givenby R={(a, b) : 2 divides (a—b)} is an equivalence
relation.

Statement-11: A relation R in a set A is said to be an

equivalence relation if R is reflective, symmetric and
transitive.

13. Statement-l: Let f: R — R give by f(X) = x, then fis a
one-one function.

Statement-11: A function g : A — B is said to be onto
function if for each b € B, 3a € Asuch that g(a) = b.

‘ Case Based Questions

Case Based-I|

In two different societies, there are some school going students
- including girls as well as boys. Satish forms two sets with
these students, as his college project.

LetA={a,, a,, a5 a,, a;y and B ={b,, b,, b;, b,} where a/'s and
b;' s are the school going students of first and second society
respectively.

Satish decides to explore these sets for various types of
relations and functions.

Based on the above information, answer the following
questions.

14. Satish wishes to know the number of reflexive defined
on set A. How many such relations are possible?
@ o (o) 28
(C) 210 (d) 220

15. LetR:A—> A R={(X,y):xandy are students of same
sex}. Then relation R is
(a) Reflexive only
(b) Reflexive and symmetric but not transitive
(c) Reflexive and transitive but not symmetric
(d) An equivalence relation

16. Satish and his friend Rajat are interested to know the
number of symmetric relations defined on both the sets
Aand B, separately. Satish decides to find the symmetric
relation on set A, while Rajat decides to find the
symmetric relation on set B. what is difference between
their results?
(a) 1024 (b) 210 (15)
(c) 2'°(31) (d) 2'°(63)

17. LetR:A— B, R={(a;, b)), (a;, b,), (a, b,), (a3 by),
(a,, by), (ag, b,)}, then Riis
(a) A function
(b) One-one but, not onto
(c) Only onto, but not one-one
(d) Not a function

18. To help Satish in his project , Rajat decides to form onto
function form set A to B. How many such functions are
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possible?
(a) 342 (b) 240
(c) 729 (d) 1024

Case Based-II
A relation R on a set a is said to be an equivalence relation
on A iff it is
e Reflexivei.e., (a,a) e RVaeA.
e Symmetricie, (a,b)eR=>(b,a) e RVabeA
e Transitivei.e, (@, b) e Rand (b,c) e R=(a, c) € R
Va,b,ceA.

Based on the above information, answer the following
questions.

19. If the relation R = {(1, 1), (1, 2), (1, 3), (2, 2), (2, 3),
(3, 1), (3, 2), (3, 3)} defined on the set A = {1, 2, 3},
then R is
(a) Reflexive (b) Symmetric
(c) Transitive (d) Equivalence

20. If the relation R = {(1, 2), (2, 1), (1, 3), (3, 1)} defined
onthesetA={1, 2, 3}, thenR is
(a) Reflexive
(c) Transitive

(b) Symmetric

(d) Equivalence

21. If the relation R on the set N of all natural numbers
definedas R={(x,y) : y=x+5and x <4}, then R is
(a) Reflexive (b) Symmetric
(c) Transitive (d) Equivalence

22. If the relation R on the set A= {1, 2, 3, ....... , 13, 14}
defined as R = {(x,y) : 3x -y =0}, then R is
(a) Reflexive (b) Symmetric
(c) Transitive (d) Equivalence

23. If the relation R on the set A = {1, 2, 3} defined
as R = {(1, 1), (1, 2), (1, 3), (2, 1), (2, 2) (2, 3),
(3,1),(3,2), (3,3}, thenR is
(a) Reflexive only  (b) Symmetric only
(c) Transitive only  (d) Equivalence

Case Based-IlI

[y

X_

Consider the mapping f : A — B is defined by f(x) =

N

X_
such that f is a bijection.

Based on the above information, answer the following
questions.

24. Domain of fis

(@ R-{2} (b) R

() R-{1,2} (d) R-{0}
25. Range of f is

@ R (b) R-{1}

(c) R—{0} (d) RH{12}

26. Ifg:R-{R} > R - {1} is defined by g(x) = 2f(x) — 1,
then g(x) in terms of x is

X+2 X+1
@ = 0 =
X—2 X
(© ~ (d) <2

27. The function g defined above, is

(a) One-one (b) Many-one

(c) Into (d) None of these
28. Afunction f(x) is said to be one-one iff

(@) f(xp)="f(x,) =-x,=x,

(b) f(=x,) =f(=x,) =X, =X,

(¢) f(x) =1(x)) =>x,=x,

(d) None of these

PAST YEAR QUESTIONS

1. Relation R on Real Numbers is defined as R = {(a, b) :
a < b}.The relation is:

(CUET 2023)
(a) Reflexive and Symmetric but not Transitive
(b) Symmetric and Transitive but not Reflexive
(c) Reflexive and Transitive but not Symmetric
(d) Equivalence relation

2. Which of the following graphs represent a function?
(CUET 2023)

(a) X' = > X'
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10. A. Arelation R on a set is called an equivalence relation,

11

11.
21.
31.
41.
51.
61.

11.
21.

11.

(c) aRb<a<hb

if it is reflexive, symmetric and transitive. (d) aRb<a=b
(CUET 2022) 12. The function f : R - {-1} > R — {1} defined by
B. The function f : R — R defined by f(x) = e* is not X
one-one. f(x) = s (CUET 2022)
C. The one-one function is also known as injective (a) Both one-one and onto
function. (b) Only one-one
D. The _onto function is also known as surjective (c) Only onto
function. (d) Neither one-one nor onto
E. Afunction f: X — Y is said to be many-one, if two
or more than two elements in set X have the different 13. If f(x) = Vx and g(x) = 2x - 3, then domain of
image in set Y. fog(x) is (NTA CUET 2022)
Choose the correct answer from the option given below: (@) [3/2, )
(@) A C,Donly (b) [1/2, x)
(b) B, C, Donly (c) (3/2,0)
(c) C,D,Eonly (d) [5/2, )
(d) B, D, Eonly 14. IfA={1,2,3}and B ={1, 5, 7, 9}, then the number of
Which of the following is not an equivalence relation one-one function from A into B is
on Z? (CUET 2022) (NTA CUET 2022)
(@) aRb < a+bisaneven integer (a) 12 (b) 24
(b) aRb < a-bisan even integer (c) 36 (d) 6
Answer Key
Topic-Wise Questions
(b) 2. (@ 3. (¢ 4. (c) 5. (b) 6. (c) 7. (d) 8. (@ 9. (d) 10. (a)
@) 12. (c) 13. (a) 14. (a) 15. (c) 16. (c) 17. (b) 18. (b) 19. (b) 20. (d)
(d) 22. (b) 23. (a) 24. (b) 25. (d) 26. (c) 27. (b) 28. (c) 29. (d) 30. (¢)
(c) 32. (a) 33. (b) 34. (b) 35. (c) 36. (c) 37. (b) 38. (c) 39. (c) 40. (b)
(c) 42. (d) 43. (d) 44. (b) 45. (a) 46. (b) 47. (d) 48. (b) 49. (c) 50. (c)
@) 52. (b) 53. (d) 54. (b) 55. (a) 56. (c) 57. (c) 58. (a) 59. (b) 60. (d)
@) 62. (c) 63. (d) 64. (a) 65. (c)
Rank Booster
. (b) 2. (c) 3. (@ 4. (c) 5. (d) 6. (c) 7. (@) 8. (@) 9. (c) 10. (b)
(@) 12. (a) 13. (a) 14. (d) 15. (d) 16. (c) 17. (d) 18. (b) 19. (a) 20. (b)
(c) 22. (d) 23. (d) 24. (a) 25. (b) 26. (d) 27. (a) 28. (c)
Past Year Questions
(c) 2. (c) 3. (b) 4. (d) 5. (d) 6. (b) 7. (@) 8. (d) 9. (d) 10. (a)
(c) 12. (a) 13. (a) 14. (b)



Topic-Wise Questions

. (b)) WehaveR={(x,y):x2+y2=1;
X,y € R}.

Atx=4,y=4,

42+ (4)2=32=1. .. (4,4) ¢R.

.. Riis not reflexive.

Let (X,y) € R.

LXHY2 =1y +x2=1

= (y,X) eR

. R is symmetric.

(0, 1), (1, 0) € R because

(02 + (1)2=1and (1)2+ (0)? = 1.
Also (0)2+(0)2=0=1

- (0,0) R.

. Ris not transitive.

. (@ Since (1, 1); (2,2); 3,3) e R
therefore R is reflexive. (1, 2) € R
but (2, 1) ¢ R, therefore R is not
symmetric. It can be easily seen that
Ris transitiveas (1,2) e R, (2,3) e R
and (1, 3) e R.

. (©) R={(a a3}
{a,a} = {a a}

Hence, relation R is symmetric and
antisymmetric.

. (c) Since X £ X, therefore

R is not reflexive. Also x <y

does not imply that y < x. So R is not
symmetric. Let X Ry and yRz. Then,

x<yandy<z=x<zie, xRz
Hence R is transitive.

. (b) The void relation R on A is not
reflexive as (a, a) ¢ R forany a € A.
The void relation is symmetric and
transitive.

. (c) Here (3,3),(6,6),(9,9), (12, 12)
€ R [Reflexive];

(3, 6) € R, (6, 12) € R then (3, 12)
€ R [Transitive].

Hence, reflexive and transitive only.

. (d) Total number of reflexive
relations in a set with n elements = 2.
Therefore, total number of reflexive
relation set with 4 elements = 24,

. (8 A={2,4,6};B={2,3,5}

.. A x B contains 3 x 3 =9 elements.
Hence, number of relation from A to
B=2°

10.

11.

12.

13.

14.

15.

16.

17.

Explanations

(d) On the set A = {a, b, ¢, d}
given relation R = {(@@ b),
(b, @), (a, @)}

Since, (8, b) e R = (b, a) € R,
therefore it is symmetric

Also, (a,b) e Rand (b,a) e R= (a, a)
e R, so it is also transitive. As (b, b),
(c, ¢) and (d, d) does not belong to R
hence R is not reflexive.

Hence relation R is symmetric and
transitive only.

(&) Required relation is reflexive
and symmetric but not transitive
is given by R = {(1, 1), (2, 2),
3.3).(1,2),(21),(1,3), (3,1}
which is reflexive as (a, @) € R V a
eA

whichissymmetricas(a,b) e R= (b, a)
eRfora,beA

But(2,1),(1,3) eR=(2,3) ¢R
Hence R is not transitive.

There is only one such relation.

(@) We have n(A) =m, n(B) =n.

.. Number of relations defined form
AtoB

= number of possible subsets of A x B
=2mn

(¢) ~b>6anda=b-2

= (6,8) cRas8>6and6=8-2
(@) A set has n elements and the
relation is said to be reflexive if it
consists of at least n ordered pairs.
There exists m ordered pairs.
Therefore, the minimum number of
ordered pair in R is n.

=m2>n.

(@ As(7,7) ¢ R, soR can not be
reflexive

Again (7,8) e Rbut(8,7) ¢ R,soR is
not symmetric.

As (7,8),(8,8) e R= (7,8) e R=>
R is transitive.

(c) Given R = {(8, 9)} as (8, 9)
belongs to R but (9, 8) does not
belongs to R so R is not symmetric
and R is transitive as there is only 1
element in R.

(¢) Number of relations that can be
defined on A= 2"

(b) Xx,y, belongstoN = x,y=1, 2,
LASX+H2y=8&Yy=1,2, ..
=>x={5,4,2}fory=1,2,3

. domain R = {2, 4, 6}.

18.

19.

20.

21.

22.

23.

24,
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b) R={1,2}A={1,2,3}
Clearly R is neither reflexive nor
symmetric.

As (1,2) e Rbut A (2, b) € R for
b € Asuchthat (1, b) e R.

Hence R is a transitive relation on A.
(b) R={(a,b):a>b}

For reflexive

Clearly (a,a) e RVaeR.

Hence R is reflexive.

For symmetric:

v (2,1)eRbut(1,2) R, 122
Hence, R is not symmetric

For transitive

Let (a, b)and (b, c) e R
=a>bandb>c

=ax>c

Hence (a, b) and (b, ¢) € R = (a, ¢)
eR

= R is a transitive relation on R.

d) R={(xy):I¥*-y’<T}
R={(1 1), (2,2),(3,3),(44),(55)
(1,2), (2, 3)}

(d) Since ndividesn,VneN,Ris
reflexive. R is not symmetric since for
3,6 € N,3R6=6R 3. Ris transitive
since for n, m, r whenever n/m and m/r
= n/r, i.e., n divides m and m divides
r, then n will divide r.

(b) We know that if line 1 is
perpendicular to line m, line m must
also be perpendicular to line I. So,
I Rm < mRI and thus Relation R is
symmetric.

(a) Foreachvalue of x e R, x —x +
J2 thatis +/2 isan irrational number.

It is reflexive.

V2 and y = 2 then x
-y + 2 =22 - 2 which is
V2 and
X=2,X-y+ /2 = 2is not irrational.
It is not symmetric

Letx—y+ /2 isirrationalandy —z +

Let x =

irrational but when y =

\/5 is irrational then in above case let
x=1y=+2 x2andz=2
Hence X — z + /2 is not irrational, so,
the relation is not transitive.

(b) The relation R defined on a non-
empty set consisting of children in a
family is not reflexive. Since a can't
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