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Chapter 2: Relations and Functions

Exercise 2.1

Question 1. If 5+1,y—Z = §1 , find the values of X and Y.
3 3 33

Solution : It is given that,

SRR

Since the ordered pairs are equal, the corresponding elements will also be equal.

Thus, 5+1=§ and y—g=1
3 3 3 3

Consider X +1= E ,
3 3

Subtract 1 from both sides,

X_5 4
3 3

Subtract the numbers,
x_2

3 3

Multiple both sides by 3,
X=2

w (N
Wl

Now, y—

Add %to both sides,

N
3 3

Add the numbers,
y=1

Therefore, Xx=2 and y=1.
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Question 2. If the set A has 3 elements and the set B={3,4,5}, then find the number of elements in
(AxB) ?

Solution : It is given that set A has 3 elements and B={3,4,5}

Number of elements in set B =3

Number of elements in (A xB) = ( Number of elements in A)x ( Number of elements in B)
=3x3=9

Therefore, the number of elements in (AxB) is 9 .

Question 3. If G={7,8} and H={5,4,2}, find GxH and HxG.
Solution : Given that, G ={7,8} and H={5,4, 2}

It is known that the Cartesian product PxQ of two non-empty sets P and Q is defined as
PxQ={(p.a): peP,qeQ}.

Therefore, GxH ={(7,5),(7,4),(7,2),(8,5),(8,4),(8,2)}
HxG ={(5,7),(5,8),(4,7),(4,8),(2,7),(2,8)}

Question 4. State whether each of the following statement are true or false. If the statement is false,
rewrite the given statement correctly.

(i) If P={m,n} and Q={n,m}, then PxQ ={(m,n),(n,m)}.

(i) If A and B are non-empty sets, then AxB is a non-empty set of ordered pairs (X, y) such that
XxeAand yeB.

(iii) If A={1,2},B={3,4}, then AX(BND)=0.
Solution :

(i) The Cartesian product of two sets X and Y, denoted X x Y , is the set of all ordered pairs where
xisin X and y isin Y.

If P={m,n} and Q ={n,m}, then PxQ ={(m, m), (m,n),(n,m),(n,n)}.
So, the statement is false.

(i) The Cartesian product of two sets X and Y, denoted X x Y, is the set of all ordered pairs where
X isin X and y isin Y.

If A and B are non-empty sets, then AxB is a non-empty set of ordered pairs (X, y) such that
XxeA and yeB.

So, the statement is true.
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(iii) A={1,2},B={3,4}
Then, Ax(BN®)=D.

So, the statement is true.

Question 5. If A={-11}, find AXAxA.
Solution : It is given that A={-11}.
It is known that for any non-empty set A, AXAXA is defined as Ax AxA={(a,b,c):a,b,c e A}

Therefore,

AxAXA={(-1-1-1),(-1,-11),(-11-D),(-11D),1-1-D), (1 -1D, (11-D), @1 D}

Question 6. If AxB={(a,x),(a, y),(b,x),(b,y)}. Find A and B.
Solution : Itis given that AxB={(a, x),(a, y), (b, x),(b,y)}.

It is known that the Cartesian product of two non-empty sets P and Q is defined as
PxQ={(p,q): peP,qeQ}

Thus, A is the set of all first elements and B is the set of all second elements.

Therefore, A={a,b} and B={x, y}.

Question 7. Let A={1,2},B={1,2,3,4},C={5,6} and D={5,6,7,8}. Verify that
(i) AX(BNC)=(Ax B)(AxC)

(ii) AxC is a subset of BxD

Solution :

(i) To verify: AX(BNC)=(AxB)(AxC)

It is given that, B C ={L,2,3,4}{5,6} =

Thus, L.H.S= Ax(BNC)=AxD =D
AxB={(11),(1,2),(1,3),(1L4),(21),(22),(2,3).(2. 4}
AxC={(1,5),(1.6).(2,5),(2,6)}

Therefore, R.H.S= (AxB) N (AxC) =d

Thus, L.H.S =R.H.S

Hence, Ax(BNC)=(AxB)(AxC)
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(ii) To verify : AXC is asubset of BxD

Given that, A={1,2},B={1,2,3,4},C={5,6} and D={5,6,7,8}.

Then, AXC={(1,5),(16).(2,5),(2,6)}
AxD={(1,5),(1,6),(1,7),(1,8),(2,5),(2,6).(2,7),(2,8).(3,9).(3,6),(3,7).(3,8),(4,5),(4,6),(4,7),(4.8)}
It is seen that all the elements of set AXC are the elements of set BxD.

Therefore, AXC is a subset of BxD.

Question 8. Let A={1,2} and B={3,4} . Write AXB. How many subsets will AxXB have? List
them.

Solution : A={1,2} and B={3,4}

Thus, AxB={(1,3),(1,4).(2,3),(2,4)}

= n(AxB) =4

It is known that if C is a set with n(C)=m, then n[P(C)]=2"

Therefore, the set AXB has 2* =16 subsets.

These are,

O {(%3}F{1LH}{(2 332 4}{13), L4} {(13).(2,3}{(13).(2.4)}..
{1.4).(23}{14).(24}1{(23).(24}{13),(14).(2,3)}{(13). 1. 4.(2. 4},
11.3).(2,3),(2,4)}{(14).(2.3),(2, H}{(13), (1. 4).(2.3),(2, 4}

Question 9. Let A and B be two sets such that n(A)=3 and n(B) = 2. If (x,1),(y,2), (z,1) arein
AXB, find A and B, where X, yand z are distinct elements.

Solution : Given that, n(A)=3 and n(B) = 2.
It is also given that, (x,1),(y,2),(z,1) arein AxB.

It is known that, A is the set of first elements of the ordered pair elements of AXB.
B is the set of second elements of the ordered pair elements of AXB .

Thus, X, Y, and z are the elements of A and 1,2 are the elements of B .

Since n( A)=3 and n(B) = 2, itis clear that A={X,y,z} and B={L1,2}.

Question 10. The Cartesian product AXA has 9 elements among which are found (-1, 0) and
(0,1). Find the set A and the remaining elements of AXA .
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Solution : It is known that if n( A) = p and n( B)=q, then n(AxB) = pq
n( AxA)=n( A)xn( A)

It is given that Nn(AXA)=9.

Thus, n( A)xn( A)=9

=n(A)=3

Thus, the ordered pairs (—1,0) and (0,1) are two of the nine elements of AXA .
It is also known that AXA ={(a,a):a<A}.

So, —1,0, and 1 are elements of A.

Since n(A)=3, itis clear that A={—1,0,1}.

Therefore, the remaining elements of set AxA are (-1,-1),(-11),(0,-1),(0,0), (1,-1),(L0), and
11).




