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Topic covered:

¢ Relations and Functions (Session- 1)

Worksheet
1. LetX = {1,2,3,4,5}. The number of different orders pairs (Y, Z) that can be formed such that
YCX,ZC X, Y N Zemptyis
a. 52 b. 3%
c. 25 d. 53
2. Let R be the set of real numbers
Statement 1: A = {(x,y) R X R: y — zisan integer}is an equivalence relation on R.

Statement 2: B {(x,y) R X R: x = y for some rational number } is an equivalence relation
onR.

a. Statement 1, 2 are true, but statement 2 is not a correct explanation for statement 1.
b. Statement 1, 2 are true, statement 2 is a correct explanation for statement 1.

c. Statement 1 is true, statement 2 is false.

d. Statement 1 is false, statement 2 is true.

3. Consider the following relations:
R = {(x,y)|x,y are real numbers and x = wy for same rational number w}

= {9

m,n, p,-i- are integers such thatn,+ # 0and + m = pn}. Then

a. Neither R nor S is an equivalence relation
b. Sisan equivalence relation but R is not an equivalence relation.
¢. R and S both are equivalence relations.
d. R isan equivalence relation and S is not an equivalence relation.
4. Let W denote the words in the English dictionary. Define the relation R by R
= {(x,y) € W x W | the words x and y have atleast one letter in common. } Then R is
a. Symmetric, transitive and not reflexive.
b. Reflexive, symmetric and not transitive.
c. Reflexive, symmetry and not symmetric
d. Reflexive, transitive and not symmetric

5. 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}. Then the relation is

a. Reflexive and transitive only b. Reflexive only
c. Anequivalence relation d. Reflexive and symmetric only
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6. Ifn(4) = 5n(B) = 7 be two sets having 3 elements in common then
n((A x B)n (B x A)) =

a. 32 b. 15
c. 21 d 9

7. Let A be anon-empty set such that A X A has 9 elements among which are found (-1, 0) and

(0,1).Then A =
a. {—1,0} b. {-1,0,1}
c. {01} d {-1,1}
8. Ifarelation R is defined on the set Il of integers as follows: (a,b) € R & a? + b? = 25.Then
domain (R) =
a. {345} b. {0,3,4,5}
c. {0+3,14,+5} d. {#3,%+4, 45}

LetA = {a,b,c}andletR = {(a,a),(b,b),(cc), (a,b), (b, a)},
S = {(a,a),(b,b),(c,c), (b, c),(c,b)} be equivalence relations, then

R U S is an equivalence relation

ST

R U S is not transitive
c. R US isnotreflexive
d. R U S is transitive and reflexive but not symmetric
10. Let a relation R, on the set R of real numbers of defined as (a,b) € R, 1 + ab > 0
Va,b € R.ThenR,is
a. Equivalence relation
b. Reflexive and transitive only
c. Not transitive
d. Symmetric and transitive only.
11. Let N be a set of all-natural numbers and let P be arelationand N X N, defined by
(a,b)R (c,d) © ad = bc V(a,b),(c,d) € N X N.ThenR
a. An equivalence relation b. Reflexive and symmetric only

c. Reflexive and transitive only d. Notsymmetric

12. LetS = {1, 2, 3,4}. The total number of unordered pairs of disjoint subsets of S is equal to

a. 41 b. 42
c. 25 d. 34
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13.

14.

15.

16.

17.

18.

19.

20.
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The number of unordered pairs (4, B) of subsets of the set S = {1, 2,3,4,5, 6} such that
ANB =¢andA U B = Sis

a. 32 b. 64

c. 128 d. 63

Let A & B be two sets containing from and two elements respectively. Then the number of
subsets of set A X B each having at least five elements is

a. 90 b. 120

c. 93 d. 125

IfA = {a,B,y},B = {1,2,3,4}, then the number of elements intheset A X B X Bis
a. 48 b. 36

c. 10 d. 23%4x4

LetA = {x; xisarootofthe eqn.x3 + 2x% — x — 2 = 0}

B = {x: xisaprime division of 720} thenn(4 X B)

a. 6 b. 9

c. 12 d. 10

A={1,2,3,4,56},B ={3,6,9,12},C = {6,12,18,20} then n{(A X B) N (A X C)} =
a. 12 b. 24
c. 48 d 36

For real numbers x and y, we write x Ry & x — y + V12 is anirrational number. Then the
relation R is

a. Reflexive b. Equivalence

c. Transitive d. Reflexive and transitive

Let R be a relation on the set N of natural number defined byn Rm << nisafactor ofm
(i.e,n|m). The R is

a. Reflexive and Symmetric b. Transitive and symmetric
c. Equivalence d. Reflexive, transitive but not
symmetric

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

a. Reflexive only b. Symmetric and reflexive only
c. Equivalence relation d. Not transitive but reflexive.
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ANSWER KEY
Question 1 2 3 4 5 6 7 8 9 10
No.
Correct () | © () | (b)) | @ @ | (b | © b) | ©
Answer

Question 11 12 13 14 15 16 17 18 19 20
No.
Correct @ @ | @ | (@© (@) b | @ |[@ |@ | @©
Answer
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SOLUTIONS

Answer 1:

Givenn(x) = 5, Each element has 3 options. Either sety and zornone (y Nn z # 0)
Number of ordered pairs = 3°

Answer 2 :

Statement 1
(i) x — x = 0Oisaninteger ~ Reflexive
(iDx—y €eZy—-z €Z = Symmetric
(ii)x —y €eZy -z € Z
= (x-y)+ (y-2) € Z= x-z € Z= Transitive

Statement 1 is equivalence

Statement 2.

()x = ax=> a = 1 € Z rational number ~ Reflexive
1
(i) ;= a is true for% = a may not be true
X
Letx = 0,y = 1 then; = 0 But %not feasible.

Statement 2 is not equivalence.

Answer 3 :

For R: x = wx > 1 = Reflexive relation.
X = wx > y = wxisincorrectas
10=25 # 5=210 = NotSymmetric

Not an equivalence relation.

m p
For S: — ==
n +
. m m .
(i) —=— Reflexive
n n
., p b_m .
(i)y—== = —=— Symmetric
n + + n
L. .m p p_r m r -
(iii)—=—, —=- = —=- = ms = nr .. Transitive
n + + s n S
Hence equivalence relation.
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Answer 4 :

(i) (x,x) € R,Vx € W,SoR is reflexive
(ii) (x,y) € R,then (y,x) € R,So R is symmetric
(iii) Letx = CAP,y = RAT,z = TOY, then
X Ry (A common)
v R z (T common)
But x R z does not exist as no letter is common.

Answer 5:
(i) Itisreflexive as {(3,3),(6,6),(9,9), (12,12)} present.
(ii) It is not symmetric as (6,12) € Rbut (12,6) € R
(iii) It is transitive as {(3, 3), (6,6),(9,9), (12,12),(6,12),(3,9),(3,12),(3,6)} € R.

Answer 6 :

(AXxB)Nn(BxA)=(ANB)x (AnB)=32=09.

Answer 7 :

(-1,0) € A x A(0,1) € A x A
A = {-1,01}

Answer 8:

(a,b) ER © a?+b*=25 & b = +25—a?
“a=0 > b=4=5

a=+3> b=+5 ~ Domain = {0, +3,+4,+5}

Answer 9 :

(a,b) € R U S,(b,c) E RU Sbut(a,c) ¢ RU S
Hence not transitive.

Answer 10:
(i)(a,a) ER, = 1+a?>0 . Reflexive
(ii)(a,b) ER,> 1 4+ab >0 > 14+ ba>0 = (ba) €R, - Symmetric
(1 1) 1
@(L J)er = 1+1(3) >0
1 1
(5,—1) €R = 1+ (-1) >0

But (1,—1) € R,becausel + 1(—1) = 0, 0 .. Not transitive.

Relations and Functions (Session 1)

Page | 6

Copyright © Think and Learn Pvt. Ltd.




BYJU’S Home Learning Program

Answer 11 :
(i) (a,b) € N X N
(a,b)R (a,b) & ab = ba. Which is true
Hence Reflexive
(i) (a,b) R (c,d) & ad = bc
< be = ad
(c,d)R(a,b) & cb = da whichistrue
(iii) (a,b) R (c,d) = ad = bc
(c,d)R(e,f) = cf = de
(a,d) (c.f) = (b,c)(d,e)
= af = be
= (a,b)R (e f)
(a,b)R(c,d),(c,d)R(e,f) = (ab)R(ef)
= Transitive
Hence equivalence relation.

Answer 12 :

Let P & Q be disjoint subsets of S. Now for any element a, we have 3 cases
Casel:a € P,a ¢ Q,
Case2:a & P,a € Q
Case3:a & P,a & Q
Total options = 3*
Here P # Q exceptthecaseP = ¢,Q = ¢
81-1 = 80,

80
No. of unordered pairs = L +1 = 41

Answer 13 :

A U B = Si.e.if set 4 contains x elements then set B must contain 6 - x elements. Now let us
hold
the subsets starting from selecting 0 element for 4, b for B, 1 element for 4,5 for B .....

6C0'1+6C1'1+662'1+ ..... +GC6= 26
26
Unordered pairs = —- = 25 =32,

Answer 14 :
n(A x B) =8
No. of subsets of A X B having at least 5 elements will be
8Cs +8Cs +8C; +8Cg = 8C3 +8C, +8C; +8Co=1+ 8 + 28 + 56
= 93

Answer 15:

N(A x B x B) = n(A)n(B)n(B) = 3 -4 -4 = 48
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Answer 16:

x3+2x2—x-2=(x-1D)(x+Dx+2)=0

Answer 17 :

AXB)NAXC)=@ANA)XBNC
= {1,2,3,4,5,6} x {12,6}
n((A X B) n (A x C)) = 12 elements

Answer 18:

xRy © x-y + V2,x,y € Risirrational

()xRy = x-x + 2 = V2isirrational ~ Reflexive
(ii) Not symmetric; V2 R 1but 1 Rv2

(iii) Not transitive V2 R 1,IR 2vV2 but V2R — 2v2

Answer 19:
(i) n|n < Reflexive
(ii) not symmetric because 2|6 but 6|2
(iiy)nRmmRp= nRp < transitive
Answer 20 :

R is an identity relation on the set {1, 2, 3} and the identity relation is always an equivalence
relation.

Simple: 1,6,7,9,15

Av: 4,5,8,14,16,17,19,20

Diff: 2,3,10,11,12,13,18
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