10.

Question Bank

RELATIONS AND FUNCTIONS

Class 11 - Mathematics

R={(1,1),(22),(,2),(2,1),(2,3)} be arelation on A, then R is
a) not anti symmetric b) symmetric

¢) anti symmetric d) Reflexive

The domain and range of the real function f defined by f (x) = ﬁ is given by

a) Clearly, Domain = R - {-4}, Range = {-1} b) Domain = R - {1}, Range =R

¢) Domain = R, Range = {-1, 1} d) Domain = R - {4}, Range = {-1}
The domain of the function f given by f (x) = %

a)R-{-3,2} b) R—[3,-2]

o) R-{-2,3} d)R-(-3,-2)

If f(x) = log (i—i) and g(x) = ?l’gzs Then f(g)(x) is equal to

a) f (3x) b) -f (x)
9 [f(2)]* d) 3 f(x)
Let A={2, 3,6 }. Which of the following relations on A are reflexive?
a) None of these b) Ry =1{(22),(33),(66)}
A Ry=1{(22),(33),(36),(63)} d)R3=1{(22),(36),(26)}

The minimum value of sin x + cos x is

2) —2v/2 b) v2
00 d) —/2
Let R = {(a, a), (b, b), (c, ¢), (a, b)} be a relation on set A = {a, b, c}. Then, R is
a) transitive b) anti — symmetric
C) symmetric d) reflexive

Consider the non — empty set consisting of children in a family and a relation R defined as aRb if a is brother of

b. Then R is
a) both symmetric and transitive b) transitive but not symmetric

¢) neither symmetric nor transitive d) symmetric but not transitive

The domain of definition of the function f(x) = log |x] is
a)R b) (0,00)
c) (—0,0) d) R - {0}

If f is a real-valued function given by f(x) = 2723 + % and o, (3 are roots of 3x + % = 2. Then,
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) f(a) = 10 b) £(8) = —10

c) None of these d) fa) # f(B)
The domain of the function f(x) = 1/5|z| — % — 6 is

a) [-3,-2) U [2,3) b) [-3,-2| U [2,3]

c) None of these d) (-3,2) U (2, 3)

f:R—R:f(x)=x%is
a) many-one and into b) one-one and into
¢) one-one and onto d) many-one and onto
The relation R defined on the set A ={1,2, 3, 4, 5} by R = {(a, b) ;| a? - b? | < 16}, is given by

) {(2,2),(3,2), (4, 2), (2,4} b) R={(1,1),(2,1), (3, 1), (4 1), (2,3),(2, 2),
(3,2), (4, 2),(2,4),3,3), (54, 3, D}

c) none of these d) {(3,3),(4,3),(5,4), (3, 4)}
The domain of the function f(x) = % is

a) (—1,2) U[3,00) b) [-1,2) U [3,00)

c) None of these d) [-1,2] U [3,00)
The range of the function f(x) = ﬁ is

a) {-1,1} b) R -{0}

co)R-{-1,1} d) None of these

If A=[a,bl,B=1I[cd], C=I[d,e] then {(a, ), (a, d), (a,e), (b,c), (b, d), (b, e)} is equal to
a) AN(B UQ) b) Ax (B NC)
) Ax (BUCQC) d AU (B NO)
IfA={(x,y): X% + y2 =5} and B = {(x, y) : 2x = 5y}, then A N B contains
a) two points b) one-point
¢) infinite points d) no point
The relation R = {1, 1), (2, 2), (3, 3)} on the set {1, 2, 3) is
a) an equivalence relation b) reflexive relation only

¢) symmetric relation only d) transitive relation only

Let R be the relation over the set of all straight lines in a plane such that1; R 1, <> 1y L 1,. Then, R is

a) symmetric and transitive but not Reflexive b) Reflexive and transitive but not symmetric
¢) Symmetric and reflexive but not transitive d) Symmetric but neither reflexive nor
transitive.
The domain of the function f defined by f(x) = /4 — & + —— is equal to
Vzi-1
a) (—OO,—l)U[1,4) b) (_007_1]U(174)
C) (—OO,—I)U(1,4] d) (_007_1)U[174]
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Let f and g be real functions defined by f(x) = v/ — 1 and g(x) = v/« + 1. Find: (g)(x)

Let X={1,2,3,4}and Y = {1, 5,9, 11, 15, 16} Determine which of the following sets are functions from X to

Y. f3 = {(1’ 5)1 (2» 9), (3: 1), (4, 5), (2, 11)}
Let f and g be two real function defined by f(x) = x_LL and g(x) = (x + 4)3 find the %

Write the relation R = {(x, X3) : X is a prime number less than 10} in roster form.

If A={a,b,c,d}, B=(p,q,r, s}, then which are relations from A to B? R4 = {(a, p),(q, a),(b, s),(s, b)}.

R ={(x,y)|y=2x+7,wherex € Rand —5 < x < 5} is arelation. Then find the domain and Range of R;.

z%, whenz < 0
Iff(x)=<¢ «, when 0 < z < 1, Find f (1/2).

%, whenz > 1
LetfR_>Rf(X):X3+1andgR_)Rg(x):(X'i'l)Flnd (5) (32‘)

Express {(x, y) : X2 + y? = 25, where x, y € W} as a set of ordered pairs.

If R is arelation from set A = {2, 4,5} toset B={ 1, 2, 3, 4, 6, 8} defined by x R y < x divides y. Write R as a

set of ordered pairs.

If A=[1, 3, 5]and B =[2, 3], then find B x A.

Letf: R — R: f(x) = £, where c is a constant. Find: (cf)(x)

FR={(xy):x¥y€?Z, X2 + y2 < 4} is a relation defined on the set Z of integers, then write domain of R.
LetA={1,2},B={2,3,4},C={4,5}.Find A x (BN Q).

Read the text carefully and answer the questions:

A general election of Lok Sabha is a gigantic exercise. About 911 million people were eligible to vote and voter

turnout was about 67%, the highest ever.

ONE — NATION
ONE — ELECTION
FESTIVAL OF
DEMOCRACY

GENERAL ELECTION — MY YOTE
2019 MY VOICE

Let I be the set of all citizens of India who were eligible to exercise their voting right in the general election held

in 2019. A relation ‘R’ is defined on I as follows:

R ={(vy, v9) : v1, vo € I and both use their voting right in general election — 2019}
(i) Two neighbors X and Y € 1. X exercised his voting right while Y did not cast her vote in the general
election — 2019. Which of the following is true?
a)(X,X)eR b) (X, Y)€eR
o (Y,X)€eR DX, Y)ZR

Prove that: (AN B) x C=(A x C)N (B x Q).
Let A={2,3,5}and R = {(2, 3), (2, 5), (3, 3), (3, 5)}. Show that R is a binary relation on A. Find its domain
and range.

Find the values of a and b, when <% +1,b— %) = (%, )
LetA={-2,-1,0,1,2}and B={0,1,4,9}. Let R = {(-2, 4), (-1, 1), (0, 0), (1, 1), (2, 4)}

w|ro

i. Show that R is a relation from A to B.
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ii. Find dom (R), range (R) and co-domain of R.

1
z2-1

Find the domain and the range of the real function: f(x) =
Write the domain of the relation R defined on the set Z of integers as follows:

(3, b) e R< a2 +b%2=25

Draw the graph of the constant functions f(x) = -2.

Let f, g be two real functions defined by f(x) = /z + 1 and g(z) = \/m , then describe of the function % .
Find the domain and the range of the real function: f(x) = \/%
Draw the graph of the smallest integer function f(x) = [x]

LetR = [(x, ¥): X, y € Z and xZ + y2 = 25}. Express R and R™! as sets of ordered pairs. Show that R = R'L.
If f(x) = 4z — 22,2 € R then write the value of f(a + 1) - f(a - 1).

Find the simplified form of

flz)=|z—2|+2—z|,if -3<z<3.

Draw the graph of the step function f(x) = [x].

Find the domain of f(z) = z—}r2

Let R be the relation on the set Z of all integers defined by

R= {(x, y) x-y is divisible by n}.

Prove that

(i) (z,y) € R= (y,z) € Rforallx,y € Z

(i) (x,y) € Rand (y,z) € R= (z,2) € Rforallx,y,z€ R

Let f = [(a:, %) 1T € R} be a function from R into R. Determine the range of f.
If A C B, then prove that

Ax A= (Ax B)N(Bx A).

Find the domain and the range of the real function, f(x) = izj
Find the domain and range of the real function, f(z) = > 3 —.
—T

Determine the domain and range of the relation R defined by R = {(x,x +5): x € (0, 1, 2, 3, 4, 5)}

Let f :R — R: f(x) = x3 for all x € R . Find its domain and range. Also, draw its graph.
A function f is defined by f(x) = 2x — 5 Write down the values of
i. f(0)
ii. f(7)
iii. f(-3)
LetA={-2,-1,0,1,2} and f: A — Z : f(x) = x% - 2x - 3. Find f(A).
Let A and B be two sets such that n(A) = 3 and n(B) = 2. If (x, 1), (¥, 2), (z, 1) are in A x B., find A and B,
where x, y and z are distinct elements.
LetX=1{1,2,3,4},B={1,5,9, 11, 15, 16} and f = {(1, 5), (2, 9), (3, 1), (4, 5), (2,11)}. Are the following true?
(i) f is a relation from X to Y

(ii) f is a function from X to Y. Justify.

1+2z z<0
3+bx, >0

Find the sum and the difference of the identity function and the modulus function.

Draw the graph of the function f(x) = { . Also, find its range.

Write the domain and the range of the function, f(x) = \/z — [z]

For any sets A, B and C, prove that: A x (BN C)= (Ax B)N (A4 x C)
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If A={2,3,5}and B = {5, 7}, find: [5]
i.Ax B
ii. Bx A
iii. Ax A
iv.Bx B
Let R be relation defined on the set of natural number N as follows: [5]
R={(x,y):x€ N,y € N, 2x + y = 41}. Find the domain and range of the relation R. Also verify whether R is
reflexive, symmetric and transitive.
If A={a,d}, B={b, c, e} and C = {b, c, f}, then verify that [5]
., AX(BUC)=(AXxB)U (AxC)
ii. AX(BN C)=(AxB)N (AxC)
Let A=R—{3} and B = R- {1}. Consider the function of f: A — B defined by f(x) = 222 s one — one and [5]

z—3
onto.

i. Let R be the relation on the set Z of all integers defined by R = {(X, y): x - y is divisible by n}. Prove that [5]
a.(x,y)€R
= (v, x) € Rforallx,y € Z.
b.(x,y) € Rand (y,z) € R
= (x,z) € Rforallx,y,z € Z.

2
ii. Find the domain and range of the function f(z) = i_}? .
T . . z?+3z+5
iii. Find the domain of the function f(z) = o
State True or False: [5]
)] If AC B, then A x CC B X C for any set C. [1]

(ii)  In Arrow Diagram, we draw arrows from the first element to the second element of all ordered pairs  [1]
belonging to relation R.

(iii) IfACB,thenA X AC (A X B)N((B) [1]

(iv) IfA={1,3,6}andB = {x,y},then A x B ={(1, x), (3, %), (3,y), (6, x)} [1]

(v)  The set of all ordered pairs (a, b) of elements a € A and b € B is called the cartesian product of sets A [1]
and B and is denoted by A x B.
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