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Chapter 1: Sets

EXERCISE 1.4

1. Find the union of each of the following pairs of sets:

() X={L35} Y ={1,2,3}

(i) A=[a,ei,0,u} B={a,b,c}

(iii) A={x:x is a natural number and multiple of 3} B={X: X is a natural number less than 6}
(iv) A={x:x isanatural number and 1< x <6} B={x: X isa natural number and 6 < X <10}
V) A={L2,3},B=¢

Solution

(i) X={1,3,5}Y ={1,2,3}

The combination of two sets

XY ={1,3,5}u{,2,3}

={1.2,3,5}

(i) A=[a,e,i,o,u} B={a,b,c}

Combination of two sets

AuB={aei,o,ut{ab,c}

={a,b,c,e,i,0,u}

(iii) A={3,6,9,12,..}B={1,2,3,4,5}

AuUB ={3,6,9,12,.. }U{1,2,3,4,5}

={1,2,3,4,5,6,9,12,..}

={X:x=12,4,5 or amultiple of 3}

(iv)

A={2,3,4,5,6}
B={7,8,9}

AuUB={2,3,4,5 6} 7,89}
={2,3,4,5,6,7,8,9}
={x:1<x<10 and x e N}
(v)
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AUB={123tug¢

={1,2,3}

=A

The result of this is true in general also.

AUg= A forevery set A.

2. Let A={a,b},B={a,b,c}. Is AcB ?Whatis AUB ?
Solution

Given, A={a,b}

B={a,b,c}

Every element of A isin B.

So, A isasubset of B

Thatis Ac B.

AuUB={a,b}{ab,c}

={a,b,c}

Yes. AuB={a,b,c}=B

3. If A and B are two sets such that A < B, then whatis AuUB?
Solution

Let's take an example
A={12}

B={123}

Every element of A isin B.
Hence, A isasubset of B
Thatis Ac B.
AuB={x:xeAorxeB}

={x:xeB}

4.1f A={1,2,3,4}, B={3,4,5,6},C ={5,6,7,8} and D={7,8,9,10}; find




Infinity}y . Sri Chaitanya
(i) AuB

(ii) AuC

(i) BUC

(iv) BuD

(v) AuBuUC

(vi) AuBuUD

(vii) BuCuD

Solution

Given, A={1,2,3,4},B={3,4,5,6},C={5,6,7,8tand D={7,8,9,10},
(i) The combination of sets A and B
AuB={1234}U{34,5,6}
={1,2,3,4,5,6}

(ii) The combination of sets A and C
AuC={12,3,4}45,6,7,8}
={1,2,3,4,5,6,7,8}

(iii) The combination of sets B and C
BuC={34,5,6}4{5,6,7,8}
={3,4,5,6,7,8}

(iv) The combination of sets B and D
BuD={34,5,6}{7,8,910}
={3,4,5,6,7,8,9,10}

(v) The combination of sets

AUuBUC=(AuUB)UC
={1,2,3,4,5,6}U{5,6,7,8}
={1,2,3,4,5,6,7,8}

(vi) The combination of sets

AuBuUD=(AuUB)UD
={12,3,4,5,6}{7,8,9,10}
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={1,2,3,4,5,6,7,8,9,10}

(vii) The combination of sets

BUCUD=(BUC)UD={34,5,6,7,8{7,8,9,10}

={3,4,5,6,7,8,9,10}

5. Find the intersection of each pair of sets of question 1 above.

Solution
From exercise 1

(i) The intersection of sets

XY ={1,3,5:~{12,3}={13}.

(ii) The intersection of sets
AnB={a,ei,0u}|ab,clHal.
(ii)A={36,912,.. }

B={12345}

The intersection of sets
AnB={36,912,..}{1,2,3,4,5} ={3}
(iv) A={2,3,4,5,6}

B={7,8,9}

The intersection of sets
ANB={2,34,56}7,89%=¢

(v) The intersection of sets

ANB={1,23 n¢=¢

The result of this part is true in general also.

A Mg =g forevery setA.

6. If A={3,5,7,9,11}, B={7,9,11,13}, C ={11,13,15} and D ={15,17}; find
(i) ANB
(i) BAC
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(i) ANCAD

(iv) AnC

(v) BnD

(vi) An(BuC)

(vii) AnD

(viii) An(BuUD)

(ix) (AnB)n(BUC)

Solution

Given A={3,5,7,9,11},B={7,9,1113}, C={11,13,15} and D ={15,17}
Intersection of sets

(i) AnB={35,7,9,13{7,9,11,13}
={7,9,1%}

(ii) Intersection of sets
BNC={7,91113}~{11,13,15} ={11,13}
(iii) Intersection of sets

ANCnD=(ANnC)nD
=(/3,5,7,9,11| n|11,13,15|)n| 15,17
={10nI 1517}=¢

(iv) Intersection of sets
ANC={357,911}n|11,1315|<11|
(V) Intersection of sets
BND={7,91113}{1517}=¢

(vi) Intersection of sets
An(BUC)={35,7,913n({7,9,11,13}{11,13,15})
={3,5,7,9,11}n{7,9,11,13,15}
={7,91}

(vii) Intersection of sets
AND={357,9103n{1517}=¢

(viii) Intersection of sets




Infinityy ., Sri Chaitanya
Learn Educational Institutions

ANn(BuUD)={357,913n({7,9,11,13}U{1517})
={3,5,7,9,13n|7,9,11,13,15,17|

={7,9,11}

(ix) Intersection of sets

(ANB)N(BuC)=({357,913{7,9,11,13}) n({7,9,11,13} U{11,13/15})
={7,9,13{7,9,11,1315} ={7,9,11}

(x) Intersection of sets

(AuD)N(BUC)=({3,5,7,913L{1517}) N ({7,9,11,13} {11,13,15})
={3,5,7,9,11,15,17}~ 7,9,11,13/15}

={7,9,1115}

7. 1f A={x:x isanatural number }, B ={x: X isan even natural number } C={x:x isan
odd natural number } and D ={x: X is a prime number }, find

(i) AnB
(i) ANC

(i) AND

(iv) BN C

(v) BAD

(vi) CND

Solution

Given

A={x:x isanatural number }={1,2,3,4,5.. }

B ={x: x is an even natural number }={2,4,6,8.. }
C ={x: X isan odd natural number }={1,3,5,7,9.. }
D ={x:x isaprime number }={2,3,5,7..}

(i) AnB=B

Because, Bc A

Every even natural number is a natural number

(i) AnC=C
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Because, Cc A

Every odd natural number is a natural number

(i) AnD=D

Because D c A

Every prime number is a natural number

(iv) BNC =¢ There is no natural number which is both even and odd

(v) BND={2},2 is only even prime number.

(vi) CnD={x:x isan odd prime number }.

8. Which of the following pairs of sets are disjoint

() {1, 2,3,4} and {x: x is a natural number and 4 < x < 6}
(i) {a,e,i,0,u} and {c,d,e, T}

(iii) {x: x isan even integer } and {x: X is an odd integer }
Solution

(i) Let A41,2,3,4} and

B x:xeNand 4<x<6}={4,5,6}

ANnB={4}=¢.. Sets A and B are not disjoint.

(if) e is a common element of the two sets.

.. Sets are not disjoint.

(iii) Given sets are disjoint sets because there is no natural number which is both even and odd.

9. If A={3,6,9,12,15,18, 21}, B ={4,8,12,16, 20} C ={2,4,6,8,10,12,14,16},
D ={5,10,15, 20}; find

() A-B

(i) A—C
(i) A—D
(iv) B—A
(v) C—A

(vi) D—A
(vii) B—C
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(viii) B-D

(ix) C-B

x) D—-B

(xiy C-D

(xii) D-C

Solution
Given,

A={3,6,9,12,15,18, 21},
B ={4,8,12,16, 20}

C={2,4,6,8,10,12,14,16},

D ={5,10,15, 20};

(i) The sets in difference
A—-B={36,9,12,15,18,21}—{4,8,12,16, 20}
={3,6,9,15,18, 21}

(ii) The difference of two sets
A-C={36,9,12,15,18,21}—{2,4,6,8,10,12,14,16}
={3,9,15,18, 21}

(iii) The difference of two sets
A—-D={36,9,12,15,18, 21}—{5,10,15, 20}
={3,6,9,12,18,21}

(iv) The difference of two sets
B-A={4,81216,20}—{3,6,9,12,15,18,21}
={4,8,16,20}

(v) The difference of two sets
C-A={2,4,6,810,12,14,16}—{3,6,9,12,15,18, 21}
={2,4,8,10,14,16}

(vi) The difference of two sets
D-A={510,15,20}—-{3,6,9,12,15,18,21
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={5,10, 20}

(vii) The difference of two sets
B-C={4,81216,20}—{2,4,6,8,10,12,14,16}
={20}

(viii) The difference of two sets
B-D={4,8,12,16, 20} —{5,10,15, 20}
={4,8,12,16}

(ix) The difference of two sets
C-B={2,4,6,810,12,14,16}—{4,8,12,16, 20}
={2,6,10,14}

(X) The difference of two sets
D-B={5,10,15,20}—-{4,8,12,16, 20}
={5,10,15}

(xi) The difference of two sets
C-D={2,4,6,8,10,12,14,16}—{5,10,15, 20}
={2,4,6,8,12,14,16}

(xii) The difference of two sets
D-C={5,10,15,20}—{2,4,6,8,10,12,14,16}
={5,15, 20}

10. If X={a,b,c,d} and Y ={f,b,d, g}, find
(i) X-Y

(i) Y =X

(iii) XNY

Solution

Given

X={a,b,c,d}

Y ={f,b,d, g}

(i) The difference of two sets
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X-Y ={a,b,c,d}—{f,b,d, g}
={a,c}

(ii) The difference of two sets

Y -X={f,b,d,g}—{ab,c,d}
={f.q}

(iii) The intersection of two sets

XY ={a,b,c,d}|f,bd,g]
={b,d}.

11. If R is the set of real numbers and Q is the set of rational numbers, then what is R—Q?
Solution

The Set R ={x: X is areal number }

The Set Q{x: x is a rational number }
R-Q={x:xeRand x ¢ Q}

={X: x is a real number and x is not a rational
={X: X isan irrational number }

=T

Each real number is either rational or irrational but not both

12. State whether each of the following statement is true or false. Justify your answer.
(i) {2,3,4,5} and {3,6} are disjoint sets.

(i) {a,e,1,0,u} and {a,b,c,d} are disjoint sets.

(iii) {2,6,10,14} and {3,7,11,15} are disjoint sets.

(iv) {2,6,10} and {3,7,11} are disjoint sets.

Solution

(i) Given sets is

{2,3,4,5} and {3, 6}

Intersection sets are:

{2,3,4,5}{3,6}={3}
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Hence these are not disjoint sets.
The given disjoint sets are false.
(i) Given sets is
{a,e,i,o,u}and {a,b,c,d}
Intersection sets are:
{a,e,i,o,u}{a,b,c,d}={a}
Hence these are not disjoint sets.
The given disjoint sets are false
(iii) Given sets is

{2,6,10,14} and {3,7,11,15}
Intersection sets are:
{2,6,10,14}{3,7,1,15} =
Then, AN B is an empty set.
Hence these are disjoint sets.
The given disjoint sets are True.
(iv) Given sets is

{2,6,10} and {3,7,11}.
Intersection sets are:

{2,6,10} {3, 7,1} =9

Then, AN B is an empty set.
Hence these are disjoint sets.

The given disjoint sets are True.

Example 20

Let U={12,34,5,6,7,8,9,10} and A={1,3,5,7,9}. Find A
Solution

Given,

U={1234,56728910}

A={1357,9}

The value of A =U — A={2,4,6,8,10}
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2,4,6,8,10are the elements of U which does not belong to A.

Example 21

Let U be universal set of all the students of Class XI of a coeducational school and A be the set
of all girlsin Class XI. Find A'".

Solution
In a coeducational school, there can be only boys and girls in a school.

A is the set of all girls,
A = Set of all Students — Set of all girls
A = Set of all boys in class XI.

Since A isthe set of all girls, A is clearly the set of all boys in the class.

Example 22
Let U ={1,2,3,4,5,6}, A={2,3} and B={3,4,5}

Find A',B,A'~B’,AUB and hence show that (AUB) =A ' "NB'.

Solution

Given

U={,234,5,6} A={2,3}
B={34,5}

The complement of Set A
A=U-A={,234,56}-{2,3}
={L,4,5,6}

Clearly A" ={1,4,5,6},

Similarly

B =U-B={12,3,4,5,6}-{3,4,5}
={1,2,6}

B ={1,2,6}
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Now,

A AB ={L4,5,6} ~{L2,6}
={L 6}

Hence A' "B ={1,6}

Also,

AuB={2,3}U{3,4,5}
={2,3,4,5}

Also AuB={2,3,4,5},

So that (AUB) ={1,6}

Now, to prove (AUB) = A "B’
(AUB) =U — (AUB) ={L,2,34,5,6} —{2,3,4,5}
={L 6}

Now, A "B ={1,6}

(AUB) ={L6}

Thus, (AUB) =A NB

Hence proved



