Relations

Exercise 2A

Q. 1. Find the values of a and b, when:

(i) (a+3,b-2)=(5,1)
(ii) (@ + b, 2b - 3) = (4, -5)

‘a 1y (5

2
(iii) 3 3)
(iv)(a-2,2b+1=(b-1,a+2)
Answer : Since, the ordered pairs are equal, the corresponding elements are equal.
~a+3=5..()andb-2=1..(ii)
Solving eq. (i), we get
at+3=5
=>a=56-3
>a=2
Solving eq. (ii), we get
b-2=1
>b=1+2
=>b=3
Hence, the value ofa=2 and b = 3.
(ii) Since, the ordered pairs are equal, the corresponding elements are equal.
~a+b=4_.()and 2b-3 =-5..(ii)
Solving eq. (ii), we get

2b-3=-5
=>2b=-5+3
=>2b=-2

=>b=-1



Putting the value of b =-1in eq. (i), we get

at+(-1)=4
=2>a-1=4
>a=4+1
>a=5

Hence, the value ofa=5and b = -1.

(iiif) Since the ordered pairs are equal, the corresponding elements are equal.

n4l=
3

wilwm

()
&b—==
3

IS s

...(ii)
Solving Eq. (i), we get

a 5
37173
=>—=E—1

3 J
=a= (E—l)

3

=>a=56-3
>a=2

Solving eq. (ii), we get

1 2
373
:=>b=z+l

3 3
$b=§

3
>b=1

Hence, the value ofa=2 and b = 1.

(iv) Since, the ordered pairs are equal, the corresponding elements are equal.



wa—-2=b-1..()

&2b+1=a+2..(ii)

Solving eq. (i), we get

a-2=b-1

>a-b=-1+2

>a-b=1.. (i)

Solving eq. (ii), we get

2b+1=a+2

>2b-a=2-1

>-a+2b=1..(iv)

Adding eq. (iii) and (iv), we get
a—-b+(-a)+2b=1+1
>a-b-a+2b=2

>b=2

Putting the value of b = 2 in eq. (iii), we get
a-2=1

>a=1+2

>a=3

Hence, the value ofa=3 and b = 2.

Q. 2.IfA={9,1}and B={1, 2, 3}, showthat AxB# B x A.
Answer : Given: A={9,1}and B={1, 2, 3}
Toshow: AxB#B x A

Now, firstly we findthe AxBand B x A
By the definition of the Cartesian product,

Given two non — empty sets P and Q. The Cartesian product P x Q is the set of all
ordered pairs of elements from P and Q, .i.e.

PxQ={(p,q):pE€EP,q€Q}
Here, A=(9,1)and B =(1, 2, 3). So,



AxB=(9,1)%(1,23)
={(9,1),(9,2),(9,3),(1,1),(1,2), (1, 3)}
BxA=(1,2,3)x(9,1)

={(1,9),(2,9),(3,9),(1,1),(2,1), 3, 1)}

Since by the definition of equality of ordered pairs .i.e. the corresponding first elements
are equal and the second elements are also equal, but here, the pair (9, 1) is not equal
to the pair (1, 9)

~AxB#BxA

Hence proved

Q. 3.IfP={a,b}and Q={Xx,y, z}, showthatP x Q# Q x P.
Answer : Given: P={a, b}and Q ={x, y, z}
Toshow:PxQ#QxP

Now, firstly we findthe P x Qand Q x P

By the definition of the Cartesian product,

Given two non — empty sets P and Q. The Cartesian product P x Q is the set of all
ordered pairs of elements from P and Q, .i.e.

PxQ={(p,q):p€EP,q€Q}

Here, P = (a, b) and Q=(x,y, z). So,
PxQ=(a,b)x(xYy,z)

={(@ x), (a,y), (a, 2), (b, x), (b, y), (b, 2)}
QxP=(xYy,2z)x(a,b)

={(x, a), (v, a), (z, a), (x, b), (y, b), (z, b)}

Since by the definition of equality of ordered pairs .i.e. the corresponding first elements
are equal and the second elements are also equal, but here the pair (a, x) is not equal
to the pair (x, a)

~PxQ#QxP

Hence proved

Q. 4.IfA={2, 3,5} and B = {5, 7}, find:
()AxB

(i)BxA



(lii)Ax A

(iv)BxB

Answer : (i) Given: A={2, 3,5}and B = {5, 7}
Tofind: AxB

By the definition of the Cartesian product,

Given two non — empty sets P and Q. The Cartesian product P x Q is the set of all
ordered pairs of elements from P and Q, .i.e.

PxQ={(p,q):pE€EP,q€Q}

Here, A={2, 3, 5} and B = {5, 7}. So,
AxB=(2,3,5)%x(57)
={2,3),(3,5),(5,9),(2,7),3,7), (5, 7)}
(ii) Given: A ={2, 3, 5} and B = {5, 7}
Tofind: B x A

By the definition of the Cartesian product,

Given two non — empty sets P and Q. The Cartesian product P x/Q is the set of all
ordered pairs of elements from P and Q, .i.e.

PxQ={(p,q):pE€EP,q€Q}

Here, A={2, 3, 5} and B = {5, 7}. So,
BxA=(5,7)x(2,3,5)
={(5,2),(5,3),(5,9),(7,2), (7, 3), (7, 5)}
(iii) Given: A={2, 3, 5} and B = {2, 3, 5}
Tofind: Ax A

By the definition of the Cartesian product,

Given two non — empty sets P and Q. The Cartesian product P x Q is the set of all
ordered pairs of elements from P and Q, .i.e.

PxQ={p,q):p€EP,q€Q}

Here, A={2, 3,5} and A = {2, 3, 5}. So,
AxA=(2,3,5)x(2,3,5)
={(2,2),(2,3),(2,5),(3,2),(3,3), (3,5), (5, 2), (5,3), (5, 5)}



(iv) Given: B={5, 7}
Tofind:B xB
By the definition of the Cartesian product,

Given two non — empty sets P and Q. The Cartesian product P x Q is the set of all
ordered pairs of elements from P and Q, .i.e.

PxQ={(p,q):p€EP,q€Q}
Here, B ={5, 7} and B = {5, 7}. So,
BxB=(57)x(5,7)

={(5,5), (5,7),(7,9), (7, T)}

Q.5.1fFA={xeN:x<3}and {x e W:x <2}, find (A xB)and (B x A).Is (A xB)=(B
x A)?

Answer : Given:

A={xeN:x<3}

Here, N denotes the set of natural numbers.
~A={1,2, 3}

[~ Itis given that the value of x is less than 3 and natural numbers which are less than 3
are 1 and 2]

andB={xeW:x<2}

Here, W denotes the set of whole numbers (non — negative integers).

~ B ={0, 1}

[~ Itis given that x < 2 and the whole numbers which are less than 2 are 0 and 1]
So,AxB={1, 2,3} x{0, 1}

[By the definition of equality of ordered pairs .i.e. the corresponding first elements are
equal and the second elements are also equal, but here the pair (1, 0) is not equal to
the pair (0, 1)]

Q.6.IfA={1, 3,5) B ={3, 4} and C = {2, 3}, verify that:
()Ax(BUC)=(AxB)U(AxC)
(ii)Ax(BNC)=(AxB)N (A xC)
Answer : (i) Given: A={1,3,5},B={3,4}and C = {2, 3}



L.H.S=Ax((BUC)

By the definition of the union of two sets, (B U C) = {2, 3, 4}
={1, 3,5} x {2, 3, 4}

Now, by the definition of the Cartesian product,

Given two non — empty sets P and Q. The Cartesian product P x Q is the set of all
ordered pairs of elements from P and Q, .i.e.

PxQ={(p,q):pE€EP,q€Q}

={(1,2),(1,3),(1,4),3,2), (3, 3), (3, 4), (5, 2), (5, 3), (5, 4)}
R H.S=AxB)U(AxC)

Now, A x B ={1, 3, 5} x {3, 4}

={(1,3),(1,4), 3, 3), (3, 4), (5,3), (5, 4)}

and AxC={1, 3,5} x{2, 3}

={(1,2),(1,3), (3, 2), (3, 3), (5, 2), (5, 3)}

Now, we have to find (A x B) U (A x C)

So, by the definition of the union of two sets,

(AxB)U (AxC)={(1, 2),(1,3), (1,4), (3, 2), (3, 3), 3, 4), (5, 2), (5, 3), (5, 4)}
=L.H.S

~ L. H.S=R. H. Sis verified

(ii) Given: A={1,3,5},B={3,4}and C = {2, 3}
L.H.S=Ax(BNC)

By the definition of the intersection of two sets, (B N C) = {3}
={1,3,5} {3}

Now, by the definition of the Cartesian product,

Given two non — empty sets P and Q. The Cartesian product P x Q is the set of all
ordered pairs of elements from P and Q, .i.e.

PxQ={p,q:pEP,qEQ}
={(1,3), (3, 3), (5, 3)}
R.H.S=(AxB)N(AxC)
Now, A x B = {1, 3, 5} x {3, 4}



={(1,3),(1,4), 3, 3), (3, 4), (5,3), (5, 4)}

and Ax C={1, 3,5} x{2, 3}

={(1,2),(1,3), (3, 2), (3, 3), (5, 2), (5, 3)}

Now, we have to find (A x B) N (A x C)

So, by the definition of the intersection of two sets,

(AxB)N (AxC)={(1,3),(3,3), (5 3)}

=L.H.S

~ L. H.S=R. H. Sis verified

Q. 7.LetA={xeW:x<2},B={XeN:1<x<4}and C = {3, 5}. Verify that:
(lAx(BuC)=(AxB)U(AxC)

(IlAx(BNC)=(AxB)N(AxC)

Answer : (i) Given:

A={xeW:x<2}

Here, W denotes the set of whole numbers (non — negative integers).
~A={0, 1}

[~ Itis given that x < 2 and the whole numbers which are less than 2 are 0 & 1]
B={xeN:1<x<4}

Here, N denotes the set of natural numbers.

~B={2, 3,4}

[~ Itis given that the value of x is greater than 1 and less than or equal to 4]
and C = {3, 5}

L.H.S=Ax((BUC)

By the definition of the union of two sets, (B U C) ={2, 3, 4, 5}

={0,1}x {2, 3, 4, 5}

Now, by the definition of the Cartesian product,

Given two non — empty sets P and Q. The Cartesian product P x Q is the set of all
ordered pairs of elements from P and Q, .i.e.

PxQ={(p,q):pE€EP,q€Q}



={(0, 2), (0, 3), (0, 4), (0, 5), (1, 2), (1, 3), (1, 4), (1, 5)}

R H.S=AxB)U(AxC)

Now, A x B ={0, 1} x {2, 3, 4}

=10, 2),(0,3),(0,4),(1,2), (1, 3), (1, 4)}

and A x C ={0, 1} x {3, 5}

=10, 3), (0, 5), (1, 3), (1, 5)}

Now, we have to find (A x B) U (A x C)

So, by the definition of the union of two sets,

(AxB)U (AxC)={(, 2),(0,3), (0, 4), (0, 5), (1, 2), (1, 3), (1, 4), (1, 5)}
=L.H.S

~ L. H.S=R. H. Sis verified

(ii) Given:

A={xeW:x<2}

Here, W denotes the set of whole numbers (non — negative integers).
~A={0, 1}

[~ Itis given that x < 2 and the whole numbers which are less than 2 are 0, 1]
B={xeN:1<x<4}

Here, N denotes the set of natural numbers.

~B={2, 3,4}

[~ Itis given that the value of x is greater than 1 and less than or equal to 4]
and C = {3, 5}

L.H.S=Ax(BNC)

By the definition of the intersection of two sets, (B N C) = {3}
={0, 1} x {3}

Now, by the definition of the Cartesian product,

Given two non — empty sets P and Q. The Cartesian product P x Q is the set of all
ordered pairs of elements from P and Q, .i.e.

PxQ={(p,q):pE€EP,q€Q}



=10, 3), (1, 3)}

R H.S=AxB)N(AxC)

Now, A x B ={0, 1} x {2, 3, 4}

=10, 2),(0,3),(0,4),(1,2), (1, 3), (1, 4)}

and A x C ={0, 1} x {3, 5}

=10, 3), (0, 5), (1, 3), (1, 5)}

Now, we have to find (A x B) N (A x C)

So, by the definition of the intersection of two sets,
(AxB)N (AxC)={(,3), (1, 3);

=L.H.S

~ L. H.S=R. H. Sis verified

Q.8.IfAxB={(-2, 3), (-2, 4), (0, 4), (3, 3), (3, 4), find A and B.
Answer : Here, A x B ={(=2, 3), (-2, 4), (0, 4), (3, 3), (3, 4)}
Tofind: Aand B

Clearly, A is the set of all first entries in ordered pairsin A x B

{(_Zr 3)! (“21 4)1' (0, 4)r (3! 3): (31 4)}
[ B B

~A={2,0,3}

and B is the set of all second entries in ordered pairs in A x B

{(_Zr 3)! (_21' 4).\' (Or 4)f (3r 3): (3r 4)}
I
~ B={3, 4}

Q. 9. Let A={2, 3} and B = {4, 5}. Find (A x B). How many subsets will (A x B)
have?

Answer : Given: A={2, 3} and B = {4, 5}

Tofind: Ax B



By the definition of the Cartesian product,

Given two non — empty sets P and Q. The Cartesian product P x Q is the set of all
ordered pairs of elements from P and Q, .i.e.

PxQ={(p,q):p€EP,q€Q}

Here, A ={2, 3} and B = {4, 5}. So,
AxB=(2,3)x(4,5)
={(2,4),(2,5), (3, 4), 3, 5)}
~Number of elements of AXx B=n =4
Number of subsets of A x B = 2"

=24

=2x2x2x%x2

=16

=, the set A x B has 16 subsets.

Q.10. Let Ax B ={(a, b): b = 3a - 2}. if (x, =5) and (2, y) belong to A x B, find the
values of x and y.

Answer : Given: AxB={(a,b):b=3a-2}
and {(x, -5), (2, y)} EAxB
For(x,-5)€AxB
b=3a-2

=>-5=3(x)-2
=>-5+2=3x

= -3=3x

=>x=-1
For(2,y)EAxB
b=3a-2

>y=3(2)-2



>y=6-2

>y=4

Hence, the valueof x=-1andy =4

Q. 11. Let A and B be two sets such that n(A) = 3 and n(B) = 2.
Ifa#b#cand(a,0),(b,1),(c,0)isin A x B, find A and B.
Answer : Since, (a, 0), (b, 1), (c, 0) are the elements of A x B.
~a,b,c€Aand0,1€B

Itis given that n(A) =3 and n(B) =2

~a,b,c€Aandn(A)=3

=>A={a,b,c}

and0,1€Bandn(B)=2

=>B={0, 1}

Q.12. Let A={-2, 2} and B = (0, 3, 5). Find:

()AxB

(i)BxA

(lii)Ax A

(iv)BxB

Answer : (i) Given: A={-2, 2} and B = {0, 3, 5}

Tofind: AxB

By the definition of the Cartesian product,

Given two non — empty sets P and Q. The Cartesian product P x Q is the set of all
ordered pairs of elements from P and Q, .i.e.

PxQ={(p,q):pE€EP,q€Q}

Here, A={-2, 2} and B = {0, 3, 5}. So,
AxB={(-2,0),(2,3),(-2,5),(2,0),(2,3), (2, 5)}
(ii) Given: A ={-2, 2} and B = {0, 3, 5}

Tofind: B x A

By the definition of the Cartesian product,



Given two non — empty sets P and Q. The Cartesian product P x Q is the set of all
ordered pairs of elements from P and Q, .i.e.

PxQ={p,q):p€EP,q€Q}

Here, A={-2, 2} and B = {0, 3, 5}. So,

B x A={(0,-2), (0, 2), (3, -2), (3, 2), (5, -2), (5, 2)}
(iii) Given: A ={-2, 2}

Tofind: Ax A

By the definition of the Cartesian product,

Given two non — empty sets P and Q. The Cartesian product P x Q is the set of all
ordered pairs of elements from P and Q, .i.e.

PxQ={(p,q):pE€EP,q€Q}

Here, A={-2, 2} and A = {-2, 2}.So,
AxA={(-2,-2), (-2, 2), (2,-2), (2, 2)}
(iv) Given: B = {0, 3, 5}

Tofind: B xB

By the definition of the Cartesian product,

Given two non — empty sets P and Q. The Cartesian product P x Q is the set of all
ordered pairs of elements from P and Q, .i.e.

PxQ={p,q):p€EP,q€Q}

Here, B ={0, 3, 5} and B = {0, 3, 5}. So,

B x B ={(0, 0), (0, 3), (0, 5), (3, 0), (3, 3), (3, 5), (5, 0), (5, 3), (5, B)}
Q. 13.I1fA={5,7),find () Ax AxA.

Answer : We have, A= {5, 7}

So, By the definition of the Cartesian product,

Given two non — empty sets P and Q. The Cartesian product P x Q is the set of all
ordered pairs of elements from P and Q, .i.e.

PxQ={(p,q):p€EP,q€Q}
Here, A= {5, 7} and A = {5, 7}.So,
AxA={5,5),(5,7),(7,5),(7,7)}

Now again, we apply the definition of Cartesian product to find A x A x A



Here, A={5,7}and Ax A={(5,5), (5,7), (7, 5), (7, 7)}
~AxAxA={5,5,5),(5,5,7),(,7,5),(5,7,7),(7,5,5),(7,5,7),(7,7,5), (7,7, 7)}
Q.14. Let A={-3,-1}, B={1, 3) and C = {3, 5). Find:

()AxB

(i)(AxB)xC

(i) BxC

(iv) Ax (B % C)

Answer : (i) Given: A={-3,-1}and B ={1, 3}

Tofind: AxB

By the definition of the Cartesian product,

Given two non — empty sets P and Q. The Cartesian product P x Q is the set of all
ordered pairs of elements from P and Q, .i.e.

PxQ={p,q):p€EP,q€Q}

Here, A={-3,-1}and B = {1, 3}. So,

AxB={3,-1} x{1,3}

={(-3, 1), (-3, 3), (1, 1), (-1, 3)}

(ii) Given: C = {3, 5}

From part (i), we get A x B ={(-3, 1), (-3, 3), (-1, 1), (-1, 3)}
So,

(AxB)xC={(-3,1),(-3,3), (-1, 1), (-1, 3)} x (3, 5)
=(-3,1,3),(-3,1,5), (-3, 3,3), (-3, 3, 5), (-1, 1, 3), (-1, 1, 5), (-1, 3, 3), (-1, 3, B)}
(iii) Given: B ={1, 3} and C = {3, 5}

Tofind:B xC

By the definition of the Cartesian product,

Given two non — empty sets P and Q. The Cartesian product P x Q is the set of all
ordered pairs of elements from P and Q, .i.e.

PxQ={(p,q):pE€EP,q€Q}
Here, B ={1, 3} and C = {3, 5}. So,
BxC=(1,3)x(3,)5)



={(1,3),(1,5), (3, 3), (3, 5)}

(iv) Given: A ={-3, -1}

From part (iii), we get B x C ={(1, 3), (1, 5), (3, 3), (3, 5)}

So,

Ax (B xC)={3,-1}x{(1,3), (1,5),(3,3), (3, 9)}

=(-3,1,3), (-3, 1, 5), (-3, 3, 3), (-3, 3, 5), (-1, 1, 3), (-1, 1, 5), (-1, 3, 3), (-1, 3, B)}

Exercise 2B
Q.1 A. For any sets A, B and C prove that:

Ax(BuC)=(AxB)U(AxC)
Answer : Given: A, B and C three sets are given.

Need to prove: Ax(BUC)=(AxB)U(AxC)
Let us consider, (X, y) €Ax (BuC)

>x€Aandy € BuUC)



:xEAand(yEBoryEC)

z(xEAandyEB)or(xEAandyEC)
€ €

=(x,y) ~(AxB)or(x,y) = (AxC)

= (X,Y) € (A x B) U (A x C)From this we can conclude that,
>AxBUC)c(AxB)U(AxC)-—-—-(1)

Let us consider again, (a, b) € (AxB)U(AxC)
= (a,b) € (AxB)or(a,b) € (AxC)
>@Aandb€B)or@a€Aandb € )
>aSAand(b€Borb€ )
>aSAandb € BuUC)

=(a,b)SAxBUC)

From this, we can conclude that,
=>(AxB)UAxC)cAx(BUC)--—-(2)

Now by the definition of the set we can say that, from (1) and (2),
Ax(BUC)=(AxB)U (A xC)[Proved]

Q. 1 B. For any sets A, B and C prove that:
Ax(BNC)=(AxB)Nn(AxC)

Answer : Given: A, B and C three sets are given.
Need to prove: Ax (BN C)=(AxB)N (AxC)
Let us consider, (X, y) €Ax (BNCQC)
>xEAandyEBNC)

:>>(Ei3ua|nd(yE BandyEC)

>xEAandyEB)and (xE Aandy € C)



= (x,y) S (AxB)and (x,y) € (AxC)

= (x,y) S (AxB)N (AxC)
From this we can conclude that,

>AxBNC)S(AxB)N(AxC)— (1)

Let us consider again, (a, b) € (AxB)N(AxC)
= (a,b) S (AxB)and (a,b) € (AxC)
>@Aandb€B)and (@€ Aandb € C)
>aAand (b€ Bandb€ )
safAandb€BNC)

=(a,b)EAxBNC)

From this, we can conclude that,
>(AxB)N(AxC)cAx(BNC)-—(2)

Now by the definition of the set we can say that, from (1) and (2),

Ax(BNC)=(AxB)N (AxC)[Proved]

Q.1 C. For any sets A, B and C prove that:
Ax(B-C)=(AxB)-(AxC)

Answer : Given: A, B and C three sets are given.

Need to prove: Ax(B-C)=(AxB)-(AxC)
Let us consider, (X, y) €Ax (B-C)
>x€AandyEB-C)
szAand(yEBandyeC)

>xEAandy€B)and (x € Aandy ¢ C)



= (x,y) € (AxB)and (x,y) & (A x C)

= (x,y) S (AxB)=(AxC)

From this we can conclude that,
=>Ax(B-C)c (AxB)-(AxC)-— (1)

Let us consider again, (a, b) € (AxB)-(AxC)
= (a,b) € (AxB)and (a, b) & (A x C)
>@SAandb€B)and (@€ AandbgC)
>a€Aand(bEBandbeC)
>a€Aandb€B-C)

= (a,b) S Ax (BuUC)

From this, we can conclude that,
>(AxB)-(AxC)cAx(B-C)—(2)

Now by the definition of set we can say that, from (1) and (2),
Ax(B-C)=(AxB)—(AxC)[Proved]

Q. 2. For any sets A and B, prove that

(AxB)Nn(BxA)=(ANB)x(BNA).
Answer : Given: A and B two sets are given.

Need to prove: AxB)N(BxA)=(ANB)x(BNA)
Let us consider, (X, y) € (AxB)N(BxA)
= (x,y) S (AxB)and (x,y) < (B x A)

>xEAandyEB)and (xEBandy € A)



>xEAandxEB)and(y € Bandy € A)
=>xE(AxB)andy € (B xA)

= (x,y) S (AxB)N (B xA)
From this, we can conclude that,

= (AxB)N (BxA)c(ANB)x(BNA)-— (1)
Let us consider again, (a, b) € (ANB)x(BNA)
>aS@nB)andb € (B NA)
>@SAanda€B)and (b €Bandb € A)
>@Aandb€B)and (@€ Bandb € A)

= (a,b) S (AxB)and (a,b) € (B xA)

= (a,b) S (AxB)N (B xA)

From this, we can conclude that,

=>(ANB)x(BNA)c(AxB)N (B xA)--—(2)

Now by the definition of set we can say that, from (1) and (2),
(AxB)N (B xA)=(ANB)x(BNA)[Proved]

Q. 3. If A and B are nonempty sets, prove that
AxB=BxA&< A=B

Answer : Given: A = B, where A and B are nonempty sets.
Need to prove: AxB=B xA

Let us consider, (X, y) € (AxB)

That means, x € A and y €B

As given in the problem A = B, we can write,
= x € Band y €a

> (x,y) € B xA)



That means, (A xB) <€ (B x A) -—-- (1)

Similarly we can prove,

=>(BxA)c (AxB)--—-(2)

So, by the definition of set we can say from (1) and (2),

A x B =B x A[Proved]

Q.4. (i) If Ac B, prove that A x C € B x C for any set C.

(i) IfAc Band C € D then prove that AxCc B xD.
Answer : (i) Given: Ac B

Need to prove: AXxCcBxC
Let us consider, (X, y) € (AxC)

That means, x € A and y €c

Here given, AC B
That means, x will surely be in the set B as A is the subset of B and x €A
So, we can write X €g

Therefore, x €Band y €c> (X, ¥) € (BxC)
Hence, we can surely conclude that,

A x C c B x C [Proved]

(if) GivenzAcBandCcD

Need to prove: AXxCc B xD

Let us consider, (X, y) € (AxC)

That means, x € A and y €c
Here given, AcBandCcD

So, we can say, X €Band yE D

(x, y) € (B x D)

Therefore, we can say that, A x C € B x D [Proved]



Q.5.fAxBcCxDandAxB# ¢, prove that Ac C and B € D.
Answer : GivenzAxBcCxDandAxB#¢d
Need to prove: A CandB €D

Let us consider, (x, y) € (A x B) -— (1)

= (x,y) € (CxD)[as A xBc CxD]-— (2)

From (1) we can say that,

xEAandyEB——-—(a)

From (2) we can say that,

x€candy €D (b)

Comparing (a) and (b) we can say that,

:>xE Aandx"E C
=>AcC
Again,

>y € Band y €D

= B € D [Proved]

Q. 6. If A and B be two sets such that n(A) = 3, n(B) =4 and n(A N B) = 2 then find.
(1) n(A x B)

(ii) n(B x A)

(i) n(Ax B) N (B x A)

Answer : Given: n(A)=3,n(B)=4andn(ANB)=2
(1) n(A x B) = n(A) x n(B)

=>nAxB)=3x4

=>n(AxB)=12

(if) n(B x A) = n(B) x n(A)

=>nBxA)=4x3

=>nBxA)=12



(iii) n((A x B) N (B x A)) = n(A x B) + n(B x A) — n((A x B) U (B x A))
n((AxB) N (B xA))=n(AxB)+n(B xA)-n(AxB)+n(B xA)
n((AxB)N (BxA)=0

Q. 7. For any two sets A and B, show that A x B and B x A have an element in
common if and only if A and B have an element in common.

Answer : We know,

(AxB)N(BxA)=(ANB)x(BNA)

Here A and B have an element in commoni.e, n(ANB)=1=(BNA)
So,n(AxB)N(BxA)=n((ANB)x(BNA)=nANB)xnBNA)=1x1=1

That means, A x B and B x A have an element in common if and only if A and B have
an element in common. [Proved]

Q.8.Let A={1, 2} and B = {2, 3}. Then, write down all possible subsets of A x B.
Answer : Given: A={1,2}and B = {2, 3}

Need to write: All possible subsets of A x B

A={1,2}and B ={2, 3}

So, all the possible subsets of A x B are:

(AxB)={(x,y):x SAandy € B)
={(1,2), (1, 3), (2,2), (2,3)}

Q.9.LetA={a,b,c,d},B={c,d,e}and C ={d, e, f, g}. Then verify each of the
following identities:

()Ax(BNC)=(AxB)N(AxC)
(i)Ax(B-C)=(AxB)-(AxC)

(i) (AxB)N(BxA)=(ANB)x(ANB)

Answer : Given: A={a, b,c,d,},B={c,d,e}and C={d, e, f, g}

(i) Need to prove: Ax(BNC)=(AxB)N (AxC)

Left hand side,

(BNC)={d, e}

> Ax(BNC)={(a,d),(a,e)(b,d),(b,e),(cd),(ce),(d d),(d e}
Right hand side,



(AxB)={(a c) (a,d)(ae) (b c)(b,d), (b, e),(cc)(cd),ce)(dc)(dd),(de)

(AxC)={(a, d), (a e) (af) (ag) (b d), (b e)(b,f), (b g) (cd) (c,e)(cf) (cg),
(d, d), (d, e), (d, f), (d, g)}

Now,

(AxB)N (AxC)={(a, d), (a, e), (b, d), (b, e), (c,d),(c,e) (d,d)(de)}

Here, right hand side and left hand side are equal.

Thatmeans, Ax (BN C)=(AxB) N (A x C)[Proved]

(ii) Need to prove: Ax(B-C)=(AxB)-(AxC)

Left hand side,

(B-C)={c}

=>Ax(B-C)={(a, c), (b, c), (c, c), (d, c)}

Right hand side,

(AxB)={(a,c), (a,d)(a,e) (b c)(b,d),(b,e)(cc) (cd),(ce)(dc)(d d) (d e}

(AxC)={(a,d), (a,e) (af) (@ g) (b d), b e),(b,f), (b q),(cd),c,e)(cf)(cg),
(d, d), (d, e), (d, f), (d, g)}

Therefore, (A x B) - (A x C) ={(a, c), (b, ), (c, ¢), (d, c)}

Here, right hand side and left hand side are equal.

That means, Ax (B-C) = (A xB) - (A x C) [Proved]

(iii) Need to prove:

(AxB)N(BxA)=(ANB)x(ANB)

Left hand side,

(AxB)={(a,c), (a,d), (a e) (b, c)(b,d), (b, e),(cc) (c d) (ce)(dc)(dd),(de)}
(B xA)={(c, a), (c, b), (¢, ¢), (c, d), (d, a), (d, b), (d, ¢), (d, d), (e, ), (e, b), (e, c), (e, d)}
Now, (A x B) N (B x A) ={(c, c), (c, d), (d, c), (d, d)}

Right hand side,

(ANB)={c,d}

So, (ANB)x(ANB)={(c,c), (c,d), (d, c), (d, d)}

Here, right hand side and left hand side are equal.

Thatmeans, (AxB) N (BxA)=(ANB)x (AN B)[Proved]



Exercise 2C
Q. 1. Let A and B be two nonempty sets.

(i) What do you mean by a relation from A to B?
(ii) What do you mean by the domain and range of a relation?

Answer : (i) If A and B are two nonempty sets, then any subset of the set (A x B) is said
to a relation R from set A to set B.

That means, if R be a relation from A to B then R € (A x B).

Therefore, (x, y) € R = (x, y) € (A x B)
That means x is in relation to y. Or we can write xRy.

(ii) Let R be a relation from A to B. Then, the set containing all the first elements of the
ordered pairs belonging to R is called Domain.

For the relation R, Dom(R) = {x: (x, y) € R}

And the set containing all the second elements of the ordered pair belonging to R is
called Range.

For the relation R, Range(R) = {y: (X, y) € R}



Q. 2. Find the domain and range of each of the relations given below:
(i) R= {(_1! 1)7 (17 1)7 (_27 4)! (2! 4)'! (2! 4)! (37 9)}

R = l i X.— }:ms animterger,0 <x <3 J
| Tx ) 1
(i) -
(i) R={(x,y): x+2y=8and x,y € N}

(V) R={(x,y),:y=|x-1|,xeZand |x| < 3}

Answer : (i) Given: R={(-1, 1), (1, 1), (=2, 4), (2, 4), (2, 4), (3, 9)}
Dom(R) = {x: (x, y) € R}={-2,-1,1, 2, 3}

Range(R) = {y: (X, y) € R}={1, 4, 9}

(ii) Given:

R =1 l X,— l :X1sanmterger,0 <x <35

)

That means,

. . | 1. 1
—f i ) 1 Y
R ={(L1).(2. 2),(3..3).(4. 4),

Dom(R) = {x: (x, y) € R}={1, 2, 3, 4}

(iii) Given: R={(x, y): x + 2y =8 and x, y € N}
That means, R ={(2, 3), (4, 2), (6, 1)}

Dom(R) = {x: (x, y) € R} ={2, 4, 6}

Range(R) = {y: (X, y) € R}={1, 2, 3}

(iv) Given: R={(x,y):y=|x—=1],xe Zand |x| < 3}
Dom(R) = {x: (x, y) € R}=4{3,-2,-1,0,1, 2, 3}
Range(R) = {y: (X, y) € R}={0,1, 2, 3, 4}
Q.3.LetA={1,3,5, 7}and B ={2, 4, 6, 8}.



LetR={(X,y),: XxeA,yeBandx >y}

(i) Write R in roster form.

(ii) Find dom (R) and range (R).

(iii) Depict R by an arrow diagram.
Answer : Given: A={1, 3,5, 7} and B = {2, 4, 6, 8}
(R={(x,y),:xeA,yeBand x>y}

So, R in Roster Form,
R={@3.,2),(5,2),5,4),(7,2),(7,4), (7, 6)}
(i) Dom(R) = {3, 5, 7}

Range(R) = {2, 4, 6}

(i)

Q. 4. LetA={2,4,5,7}andb={1,2,3,4,5,6,7, 8}.
LetR={(X,y) X e A,y € B and x divides y}.

(i) Write R in roster form.

(i) Find dom (R) and range (R).

Answer : Given: A={2,4,5,7}andb={1,2,3,4,5,6, 7, 8}
() R={(x,y) xe A, y e Band x divides y}

So, R in Roster Form,
R={(2,2),(2,4),(26)(28),(4,4),(4,8),(5,5), (7, 7)}

(ii) Dom(R) = {2, 4, 5, 7}

Range(R)={2,4,5,7,6, 7, 8}



Q.5. LetA={23,4,5}and B={3, 6,7, 10}.
LetR={(Xx,y): Xxe A,y € B and x is relatively prime to y}.
(i) Write R in roster form.

(ii) Find dom (R) and range (R).

Answer : Given: A={2, 3,4,5}and B={3, 6, 7, 10}

() R={(x,y), : xe A, y e Band x is relatively prime to y}
So, R in Roster Form,
R={(2,3),(2,7),3,7),(3,10),(4,3), (4,7), (5, 3), (5, 6), (5 7)}
(ii) Dom(R) = {2, 3, 4, 5}

Range(R) ={3, 6, 7, 10}

Q.6.LetA={1,2,3,5 ANDB={4, 6, 9}.
LetR={(X,y): Xe A,y e Band (x-y)is odd}.

Write R in roster form.

Answer : Given: A={1, 2, 3, 5} AND B = {4, 6, 9}
R={(x,y): xe A,y eBand (x—y)is odd}

Therefore, R in Roster Form s,
R={(1,4),(1,6),(29),(3,4),(3,6),(5,4), (5, 6);

Q. 7.LetA={(x,y): x+3y=12,xe Nand y € N}.

(i) Write R in roster form.

(ii) Find dom (R) and range (R).

Answer : Given: A={(x,y): x+3y =12, xe Nand y € N}
(i) So, R in Roster Form is,

R={(,3), (6, 2), (9, 1)}

(ii) Dom(R) = {3, 6, 9}

Range(R) = {1, 2, 3}

Q.8.LetA={1,2,3,4,5, 6}.

Define arelation Rfrom Ato AbyR={(x,y):y=x+1}.

(i) Write R in roster form.



(ii) Find dom (R) and range (R).

(iii) What is its co-domain?

(iv) Depict R by using arrow diagram.
Answer : Given: A={1, 2, 3,4, 5, 6}
(MR={xy):y=x+1}

So, R is Roster Form is,
R={(1,2),(2,3),3,4), 4,5), (5, 6)}
(if) Dom(R) = {1, 2, 3, 4, 5}

Range(R) ={2, 3, 4, 5, 6}

(iii) Here,y =x+ 1

So, the CoD(R) ={1, 2, 3,4, 5, 6,............ }
(iv)

Q.9. LetR={(x,x+5): x€{9,1, 2, 3, 4, 5}}.

(i) Write R in roster form.

(ii) Find dom (R) and range (R).

Answer : Given: R={(x, x +5): xe {9, 1, 2, 3, 4, 5}}

(i) R is Foster Form is,

R={(9, 14), (1, 6), (2, 7), (3, 8), (4, 9), (5, 10)}

(i) Dom(R) ={1, 2, 3, 4, 5, 9}

Range(R) =1{6, 7, 8, 9, 10, 14}

Q.10.LetA={1,2,3,4,6}and R={(a, b): a, b € A, and a divides b}.

(i) Write R in roster form.



(ii) Find dom (R) and range (R).

Answer : Given: A={1, 2, 3, 4, 6}

() R={(a, b):a,beA, and a divides b}

R is Foster Form is,

R={(1,2),(1,3),(1,4), (1, 6),(22), (2, 4), (2,6), (3, 3), (3, 6), (4, 4), (6, 6)}
(if) Dom(R) = {1, 2, 3, 4, 6}

Range(R) = {2, 3, 4, 6}

Q. 11. Define a relation R from Z to Z, given by

R={(a, b): a, b eZand (a-b)is an integer.

Find dom (R) and range (R).

Answer : Given: R={(a, b): a, be Zand (a—b) is an integer

The condition satisfies for all the values of a and b to be any integer.

So, R ={(a, b): for all a, b € (-0, )}
Dom(R) = {-o0, o}

Range(R) = {-co, eo}
Q.12. LetR={(X,y): X,y e Zand x? + y?> < 4}.

(i) Write R in roster form.
(ii) Find dom (R) and range (R).

Answer : Given: R ={(X, y): X, y € Z and x? + y? < 4}
(i) R is Foster Form is,

R= {(_21 0): ('1! -1 ): ('1! 0)1 (_1! 1)! (0! _2)! (0: -1 )! (0! 0)1 (01 1): (O: 2)! (11 '1)1 (1: 0): (1:
1), (2, 0)}

(ii) Dom(R) = {-2, -1, 0, 1, 2}
Range(R) = {-2, -1, 0, 1, 2}
Q. 13. Let A = {2, 3} and B= {3, 5}

(i) Find (A x B) and n(A x B).
(ii) How many relations can be defined from A to B?

Answer : Given: A = {2, 3} and B= {3, 5}



(1) (AxB)={(2,3),(2,5), (3, 3), (3, 5)}

Therefore, n(A xB) =4

(ii) No. of relation from A to B is a subset of Cartesian product of (A x B).
Here no. of elements in A =2 and no. of elements in B = 2.
So,(AxB)=2x%x2=4

So, the total number of relations can be defined from A to B is

=2*=16

Q.14. LetA={3,4}and B={7,9}. LetR={(a,b):a€e A, b e B and (a - b) is odd}.
Show that R is an empty relation from A to B.

Answer : Given: A={3,4}and B = {7, 9}
R={(a,b):aeA,beBand(a-b)is odd}

So, R={(4,7), (4, 9)}

An empty relation means there is no elements in the relation set.

Here we get two relations which satisfy the given conditions.

Therefore, the given relation is not an Empty Relation.

The given relation would be an Empty Relation if,

1) A={3}or,

2) A = {3, any odd number} or,



Exercise 2D

Q. 1. What do you mean by a binary relation on a set A? Define the domain and
range of relation on A.

Answer : Any subset of (A x A) is called a binary relation to A. Here, (A x A) is the
cartesian product of A with A.

Let A={4,5,6)and R ={(4, 5), (6, 4), (5, 6)}

Here, R is a binary relation to A.

The domain of R is the set of first co-ordinates of R
Dom(R) = {4, 6, 5}

The range of R is the set of second co-ordinates of R
Range(R) = {5, 4, 6}

Q.2. LetA={2, 3, 5} and R ={(2, 3), (2, 35), (3, 3), (3, 9)}. Show that R is a binary
relation on A. Find its domain and range.

Answer : First, calculate AxA.

AxA={(2,2),(2,3),(2,5), (3, 2),(3,3), (3, 9),(52), (5, 3), (5, 5)}
Since, R is a subset of A x A, it's a binary relation on A.

The domain of R is the set of first co-ordinates of R

Dom(R) = {2, 3}

The range of R is the set of second co-ordinates of R

Range(R) = {3, 5}

Q.3.LetA={0,1,2,3,4,56,7, 8 and letR={(a, b): a,b € Aand 2a + 3b = 12}.



Express R as a set of ordered pairs. Show that R is a binary relation on A. Find its
domain and range.

Answer:A={0,1,2,3,4,5,6,7, 8}
2a+3b=12

12— 2a
3

a=0¢é b=4

a=3 & b=2

a=6 & b=0

R={(0,4), (3, 2), (6, 0)}

Since, R is a subset of A x A, it a relation to A.

The domain of R is the set of first co-ordinates of R

Dom(R) = {0, 3, 6}

The range of R is the set of second co-ordinates of R

Range(R) = {4, 2, 0}

Q. 4. If R is a binary relation on a set A define R™' on A.
LetR={(a, b):a, be Wand 3a + 2b = 15} and 3a + 2b = 15}, where W is the set of
whole numbers.

Express R and R as sets of ordered pairs.

Show that (i) dom (R) = range (R™) (ii) range (R) = dom (R™)
Answer : 3a +2b =15

15— 3a
2

a=1¢éb=6
a=3 éb=3

a=5é b=0



R={(1,6), (3, 3), (5, 0)}

R™1={(6,1),(3,3),(0,5)}

The domain of R is the set of first co-ordinates of R
Dom(R) = {1, 3, 5}

The range of R is the set of second co-ordinates of R
Range(R) = {6, 3, 0}

The domain of R~1 is the set of first co-ordinates of R~
Dom(R~1) = {6, 3, 0}

The range of R~! is the set of second co-ordinates of R~
Range(R™1)={1, 3, 5}

Thus,

dom (R) = range (R™)

range (R) = dom (R™)

Q. 5. What is an equivalence relation?

Show that the relation of ‘similarity’ on the set S of all triangles in a plane is an
equivalence relation.

Answer : An equivalence relation is one which possesses the properties of reflexivity,
symmetry and transitivity.

(i) Reflexivity: A relation R on A is said to be reflexive if (a, a) € R for all a € A.
(ii) Symmetry: A relation R on A is said to be symmetrical if (a,b) e Ré(b,a)e R
for all (a, b) € A.

(iii) Transitivity: A relation R on A is said to be transitive if (a, b)e Rand (b,c)e R ¢ (a,
c)eRforall(a, b, c)eA.

Let S be a set of all triangles in a plane.

(i) Since every triangle is similar to itself, it is reflexive.



(ii) If one triangle is similar to another triangle, it implies that the other triangle is also
similar to the first triangle. Hence, it is symmetric.

(iii) If one triangle is similar to a triangle and another triangle is also similar to that
triangle, all the three triangles are similar. Hence, it is transitive.

Q.6.LetR={(a,b):a,beZand (a-b)is even}.
Then, show that R is an equivalence relation on Z.
Answer : (i) Reflexivity: Leta € Z, a - a = 0 € Z which is also even.
Thus, (a, a) e R for all a € Z. Hence, it is reflexive

(ii) Symmetry: Let (a, b) e R
(a,b)eRea-biseven

-(b-a)is even

(b-a)iseven

(b,a)e R

Thus, it is symmetric

(iii) Transitivity: Let(a,b)e Rand (b,c)e R

Then, (a—Db)is even and (b —c) is even.

[(a-b)+ (b-c)]iseven

(a-c)is even.

Thus (a,c) e R.

Hence, it is transitive.

Since, the given relation possesses the properties of reflexivity, symmetry and
transitivity, it is an equivalence relation.

Q.7.LetA={1,2,3}and R={(a, b): a, b € Aand |[a2-b?| < 5.

Write R as a set of ordered pairs.



Mention whether R is (i) reflexive (ii) symmetric (iii) transitive. Give reason in each
case.

Answer:Puta=1,b=1[12-12 <5, (1, 1) is an ordered pair.
Puta=1,b=2|12-2? <5, (1, 2) is an ordered pair.
Puta=1,b=3|12-32% > 5, (1, 3) is not an ordered pair.
Puta=2,b=1]22-1? <5, (2, 1) is an ordered pair.
Puta=2,b=2]22-2?% <5, (2, 2)is an ordered pair.
Puta=2,b=3|22-3? <5, (2, 3)is an ordered pair.
Puta=3,b=1]32-12>5, (3, 1) is not an ordered pair.
Puta=3,b=2|3?2-2% <5, (3, 2)is an ordered pair.
Puta=3,b=3|3?-3% <5, (3, 3)is an ordered pair.
R={(1,1),(1,2),21),(22),(273), 3, 2),3,3)

(i) For(a,a)eR

|a2 — a?| = 0 £ 5. Thus, it is reflexive.

(ii) Let (a, b) e R

(a,b)eRé&|a?2-b? <5

b2 —a?| <5

(b,a)e R

Hence, it is symmetric

(iii) Puta=1,b=2,c=3.

[12-22|<5

|22 -3?|<5

But [12-3%|>5

Thus, it is not transitive.



Q.8.LetR={(a,b):a,beZand b=2a-4}.If (a,-2} e Rand (4, b?) ¢ R. Then,
write the values of a and b.

Answer:b=2a-4

b+4
=7

Putb=-2,a=1
Puta=4,b=4
a=1,b=4

Q.8.LetR={(a,b):a,beZandb=2a-4}.If(a, -2} e R and (4, b?) € R. Then,
write the values of a and b.

Answer:b=2a-4

b+ 4
=7

Putb=-2,a=1
Puta=4,b=4
a=1,b=4

Q. 9. Let R be a relation on Z, defined by (X, y) e R « x2+y2=9. Then, write R as a
set of ordered pairs. What is its domain?

Answer : x2+y2=9

We can have only integral values of x and y.
Putx=0,y=3,0%2+32=9
Putx=3,y=0,32+0%2=9
R={(0,3),(3,0),(0,-3),(-3,0)}

The domain of R is the set of first co-ordinates of R

Dom(R)={-3,0, 3}



The range of R is the set of second co-ordinates of R
Range(R)={-3, 0, 3}

Q. 10. Let A be the set of first five natural numbers and let R be a relation on A,
defined by (X, y) e R« X<Yy.

Express R and R as sets of ordered pairs.
Find: dom (R™") and range (R).

Answer: A={1, 2, 3, 4, 5}
Since, X<y

R={(1,1),(1,2),(1,3),(1,4), (1,5), (2, 2), (2, 3) ,(2, 4), (2, 5), (3, 3), (3, 4), (3, ), (4,
4), (4,9), (5,9) }

The domain of R is the set of first co-ordinates of R

Dom(R) ={1, 2, 3, 4, 5}

The range of R is the set of second co-ordinates of R
Range(R) ={1, 2, 3,4, 5}

Q.11.LetR=(x,y) : X, y € Zand x? + y2 = 25}.

Express R and R as sets of ordered pairs. Show that R = R,
Answer : x2 +y2=25

Putx=0,y=5,02+52=25

Putx=3,y=4,32+42=25

R={(0,5), (0, -3), (5,0), (-5, 0), (3, 4), (-3, 4), (-3, -4), (3, -4)}
Since, x and y get interchanged in the ordered pairs, R and R™
are same.

Q. 12. Find R, when

(MR={(1,2),(1,3),(23), 3, 2), (4,3)}
(I R={(x,y): X,yeN, x+2y =8}



Answer : (i) R={(1, 2), (1, 3), (2, 3), (3, 2), (4, 5)}
RT={(2,1),3,1),(3,2),(23),(5 4)}

(i) R={(x,y):x,yeN, x+ 2y =8}

Putx=2,y=3
Putx=4,y=2

Putx=6,y=1

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

RT={(3,2),(24) (1,6}

Q. 13. Let A = {a, b}. List all relation on A and find their number.
Answer : Any relation on A is a subset of AxA.

AxA ={(a, a), (a, b), (b, a), (b, b)}

The subsets are.

0} empty set

{(a, a)}

{(a, b)}

{(a, a), (a, b)}

{(b, a)}

{(b, b)}

{(b, a), (b, b)}

{(a, a), (b, a)}

{(a, b), (b, a)}

{(a, a), (b, a), (b, b)}



{(a, a), (b, b)}

{(a, a), (a, b), (b, a)}

{(a, a), (a, b), (b, b)}

{(a, b), (b, a), (b, b)}

{(a, a), (a, b), (b, a), (b, b)}

Thus, there are 16 total relations.
Q.14.LetR={(a,b): a, b, e Nand a < b}.

Show that R is a binary relation on N, which is neither reflexive nor symmetftric.
Show that R is transitive.

Answer : N is the set of all the natural numbers.
N={1,2,3,4,56,7....}

R={(a,b):a, b, eNanda < b}

R={(1,2),(1,3),(1,4) ....(2,3), (2, 4), (2,5) ...... }

For reflexivity,

A relation R on N is said to be reflexive if (a, a) € R for alla € N.

But, here we see that a < b, so the two co-ordinates are never equal. Thus, the relation
is not reflexive.

For symmetry,

A relation R on N is said to be symmetrical if (a, b) e Re(b,a)e R
Here, (a, b) € R does not imply (b, a) € R. Thus, it is not symmetric.
For transitivity,

A relation R on A is said to be transitive if (a,b)e Rand (b, c) e R e (a, c) € R for all (a,
b, c) € N.

Let’s take three values a, b and c such thata<b <c. So, (a,b)e Rand (b,c)e R & (a,
c) € R. Thus, it is transitive.



Exercise 2E
Q. 1. Let A and B be two sets such that n(A) =35, n(B) =3 and n(A N B) = 2.
(i) n(A U B)
(ii) n(A x B)
(iii) n(A x B) N (B x A)
Answer : (i) n(A U B) = n(A) + n(B) - n(A N B)
=5+3-2
=6
(ii) n(A x B) = n(A) x n(B)
=5x3
=15
(iii) n(A x B) N (B x A)=n(A x B) + n(B x A) —

Q3. IfA={1,2},find Ax A XxA.

Answer: A={1,2}

AxA={12}yx{1,2}={1,1),(1,2), (2, 1), (2, 2)}
AxAxA={12}x{(1,1),(1,2),(2,1), (2, 2)}

Therefore
AxAxA={1,1,1),(1,1,2),1,2,1),(1,2,2),2,1,1),2,1,2),(2,2,1), (2,2, 2))
Q.4.I1f A={2, 3, 4} and B = {4, 5}, draw an arrow diagram represent (A x B}.

Answer :



Q.5.IfA={3,4}, B={4, 5} and C = {5, 6}, find A x (B x C).
Answer : A={3,4},B={4,5}and C = {5, 6}

B x C ={(4, 5), (4, 6), (5, 5), (5, 6)}
Ax(BxC)={3,4,5),(3,4,6), (3,5,5), (3,5, 6),(4,4,5),(4,4,6), (4, 5, 5), (4, 5, 6)}
Q.6.IfAc B, provethat AXC=B xC

Answer : Given: Ac B

Then, A = B at some value

Multiplying by C both sides, we get,

AxC=BxC

Hence, Proved.

Q.7.Provethat AxB=B x A= A=B.

Answer : Let A and B be any two sets such that
AxB={(a,b):aeA beB}

Now,

BxA={(b,a)acA, beB}



AxB=BxA

(a, b)=(b, @)

We can see that this is possible only when the ordered pairs are equal.
Therefore,

a=bandb=a

Hence, Proved.

Q. 8. If A= {5} and B = {5, 6}, write down all possible subsets of A x B.
Answer : A = {5}

B = {5, 6}

A xB={(5, 5), (5, 6)}

All the possible subsets of A x B are,

{

{5, 5)}

{(5, 6)}

{(5,6), (5,6)}

Q. 9. Let R ={(x, x?) : x is a prime number less than 10}.

(i) Write R in roster form.
(ii) Find dom (R) and range (R).

Answer : i) {(x, x?) : x is a prime number less than 10}.
Roster form: R = {(1, 1), (2, 4), (3, 9), (5, 25), (7, 49)}
ii) The domain of R is the set of first co-ordinates of R
Dom(R)={1,2, 3,5, 7}

The range of R is the set of second co-ordinates of R

Range(R) = {1, 4, 9, 25, 49}



Q.10.LetA=(1, 2,3} and B = {4}
How many relations can be defined from A to B.

Answer : The number of relations from set Ato setB =

an(4)xn(B)

n(A) = Number of elements in set A
n(B) = Number of elements in set B
Here,

n(A)=3

n(B)=1

Total number of relations =

23X1

=8

Q.11.LetA={3,4,5,6}andR={(a,b):a,be Aanda<b
(i) Write R in roster form.

(ii) Find: dom (R) and range (R)

(iii) Write R~ in roster form

Answer : (i) R={(3, 4), (3, 5), (3, 6), (4, 5), (4, 6), (5, 6)}
(ii) The domain of R is the set of first co-ordinates of R
Dom(R) = {3, 4, 5}

The range of R is the set of second co-ordinates of R
Range(R) = {4, 5, 6}

(iii) R™" = {(4, 3), (5, 3), (6, 3), (5, 4), (6, 4), (6, 5)}

Q.12. LetR={(a,b):a,b, e Nand a < b}.



Show that R is a binary relation on N, which is neither reflexive nor symmetric.
Show that R is transitive.

Answer : N is the set of all the natural numbers.
N={1,2,3,4,56,7....}

R={(a,b):a, b, e Nanda<b}

R={(1,2),(1,3),(1,4) ....(2,3),(2,4), (2, 5) ...... }

For reflexivity,

A relation R on N is said to be reflexive if (a, a) € R for alla € N.

But, here we see that a < b, so the two co-ordinates are never equal. Thus, the relation
is not reflexive.

For symmetry,

A relation R on N is said to be symmetrical if (a, b) e Ré(b, a) e R
Here, (a, b) € R does not imply (b, a) € R. Thus, it is not symmetric.
For transitivity,

A relation R on A is said to be transitive if (a,b)e Rand (b, c) e R e (a, c) € R for all (a,
b, c) € N.

Let’s take three values a, b and c such thata <b <c. So, (a,b)e Rand (b,c)e R e (a,
c) € R. Thus, it is transitive.



