NCERT Solutions for Class-XI Maths

Chapter-2 Exercise-2.1
NCERT Math Class 11
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If the set A has 3 elements and the set B = {3, 4, 5}, then find the number of elements in
(AxB).

Set A has 3 elements and the set B = {3, 4, 5}

As we see the number of elements in set B = 3.

Number of elements in (Ax B) = (Number of elements in set A) x (Number of elements
in B)

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

=>nAxB)=3x3

=>nAxB)=9

Hence, the number of elements in (AxB) =9.

If G={7,8} and H={5,4,2}, find GxH and HxG.
G={7.8} 4 H=154.2]



We know that the Cartesian product PxQ of two non-empty sets P and Q is defined
as PxQ:{(p,q):peP,qu}

.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)}

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

(1) If P= {m, n} and Q = { n, m}, then P x Q = {(m, n),(n, m)}.

P={m,n} and Q = { n, m}

By definition of Cartesian product of two non empty Set P and Q:

PxQ={(p,@:p€P,q€Q]
Therefore, P X Q = {(m, n), (m, m), (n, m), (n, n)}.

=P xQ# {(m, n),(n, m)j.

Hence, the statement is false.

(ii) If A and B are non-empty sets, then A x B is a non-empty set of ordered pairs (x, y)
such thatx € Aandy € B.

Solution: Given: A and B are non-empty sets and X € A and y € B.

By definition of Cartesian product of two non empty Set P and Q:

PxQ={(p,9:pEP,q€Q;}
= AxB={Xy):x€A,y€B}
Hence, the statement is true.

i) IFA = {1,2}, B = {3, 4}, then A x (B nd)=0.
Solution: Given: A = {1, 2}, B= {3, 4}

To Prove: Ax (BN¢)= ¢

As (Bno)=¢

By definition if either of the two set P and Q is null set then P x Q will also be a null set.
Le.PxQ=¢.

= Ax (Bno)= ¢.

Hence,the statement is true.

If A={-L1}, find AxAxA.

It is known that for any non-empty set A,AxAxA is defined as
AXAXA= {(a,b,c):a,b,c eA}

It is given that A ={-1,1}



FAXAXA = {(-1,-1,-1),(=1,-1,1),(=1,1,-1),(-L,L1),
(1,-1,-1),(1,1,1),(1,1,1),(L,L,1)}

If A xB={(a, x),(a,y), (b, x),(b,y)}. Find A and B.

AxB={(a x)(a,y), (b, x), (b, y)}
By definition of Cartesian product of two non empty Set P and Q:

PxQ=1{(p,q:p€P,q€Q}
Hence, we see A = set of all first elements.
B = set of all second elements.

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

Let A={1,2},B={1,2,3,4},C={5,6} and D={5,6,7,8}. Verify that
(1) Ax(BmC)=(AxB)m(AxC)

(i) AxC is a subset of BxD

(i) To verify: Ax(BNC)=(AxB)n(AxC)

We have BNC={1,2,3,4}{5,6} =@

WL N :Ax(BﬁC)=AxCD=(D

AxB={(11),(1,2),(1,3),(1,4),(2.1),(2,2),(2.3).(2,4)}
AxC={(1,5).(1,6),(2.5).(2.6)}

S RHS. =(AxB)n(AxC)=0

- LHS. =RHS

Hence, Ax(BNC)=(AxB)n(AxC)

(i1) To verify: AxC is a subset of BxD
AxC={(1,5),(16).(2,5),(2.6)}
AxD={(1,5),(1,6),(1,7),(18),(2,5),(2,6).(2,7).(2.8).
(3,5),(3,6).(3,7),(3.8).(4,5).(4,6).(4.7),(4.8)}

We can observe that all the elements of set A xC are the elements of set BxD.
Therefore, AxC is a subset of BxD.

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

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

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

Number of elements in (A x B) =4



10.

10.

= n(A x B)=4

Then number of subsets of set (A x B) =2"=2%=16

= number of subsets of set (A x B) =16

These are:

{9}, {(L3)}, {AH}, {23)), {24} {1314}, {(1,3).,23)}, {(1.3).2.4)},
{(1,4),2,3)}, {(1L4).24)) {2324}, {(1.3).(14).23)}, {(1.3).(1.4).2.4)},
{(1,4),(2,3),(2,4)}, {(1,3),(2,3), (2,4)}, {(1,3),(1,4),(2,3),(2,4)}.

Let A and B be two sets such that n(A)=3 and n(B)=2. If (x,1),(y,2), (z1) are in
AxB, find A and B, where x,y and z are distinct elements.

It is given that n( A)=3 and n( B)=2; and (x,1),(y,2),(z1) are in AxB.

We know that

A = Set of first elements of the ordered pair elements of AxB

B = Set of second elements of the ordered pair elements of AxB.
~.x,y,and z are the elements of A ; and 1 and 2 are the elements of B.

Since n( A)=3 and n( B)=2,
it is clear that A ={x,y,z} and B={1,2}.

The Cartesian product A x A has 9 elements among which are found (=1, 0) and (0,1).
Find the set A and the remaining elements of A x A.
Cartesian product A X A having 9 elements among which are found (-1, 0) and (0,1).
Number of elements in (Ax B) = (Number of elements in set A) x (Number of elements
in B)
=>n(A X A)=n(A) xn(A)
=>nAxA)=9 (given)
= n(A) xn(A)=9
=>n(A)=3
By definition A x A = {(a, a): a € A}.
Therefore, -1, 0 and 1 are the elements of set A.
Because, n(A) = 3 therefore, A = {-1, 0, 1}.
Hence the remaining elements of set (A x A) are:
(-1,-1), (-1,1), (0,0), (0, -1), (1,1), (1, -1) and (1, 0).
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