ML Aggarwal Solutions for Class 8 Maths Chapter 6
Operation On Sets Venn Diagram

EXERCISE 6.1

1.fA={0,1, 2,3, ... ,8},B={3,5,7,9,11}and C={0, 5, 10, 20}, find

(lAUB
(i)AUC
(ii)BUC
(vyAnB
(VVANC
(vi)Bn C

Also find the cardinal number of thesetsBUC,AUB,AnCand B n C.

Solution:-

From the question it is given that,
A={0,1,2,3,4,5,6,7, 8}
B={3,5,709, 11}

c={0, 5, 10, 20}

()AUB
AuB={0,1,23,4,5,6,7,8,9,11}
Cardinal number of seti.e. n(A U B) =11
(ii)AuUC

AuC={0,1,23,4,5,6, 7,8, 10, 20}
Cardinal number of seti.e. n(AUC) =11
(ii)BUC

BucC={0,3,5,7,9, 10,11, 20}
Cardinal number of seti.e. n(BUC) =8
(v)AnB

ANnB={3,5,7}

Cardinal number of seti.e. n(A N B) =3
(VVANnC

AnC=/{0, 5}

Cardinal number of seti.e. n(ANC)=2
(vijBNnC

BnC={5}

Cardinal number of seti.e.n(BNC)=1

2. Find A’ when
(i)A={0,1,4,7}andE,={x | xe W, x < 10}
Solution:-
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From the question,
A={0,1,4,7}
E={0,1,2,3,4,5,6,7,8,9, 10}
Then, A’ ={2,3,5,6,8,9, 10}

(ii) A = {consonants} and § = {alphabets of English}
Solution:-

A = {consonants}

¢ = {alphabets of English}

A’ = {Vowels}

(iii) A = {boys in class VIl of all schools in Bengaluru} and § = {students in class VIII of
all schools in Bengaluru}

Solution:-

A’ = {Girls in class VIl of all schools in Bengaluru}

(iv) A = {letters of KALKA} and § = {letters of KOLKATA}
Solution:-

From the question it is given that,

A={K A, L K, A}

¢E={K,0,L K A,T,A}

A’={0, T}

(v) A = {odd natural numbers} and § = {whole numbers}.
Solution:-

From the question it is given that,

A = {odd natural numbers}

¢ = {whole numbers}

A’ = {0, even whole numbers}

B.IfA{x:xeNand3<x<7}and B={x:xeW and x < 4}, find
()AUB

(i)AnB

(iii) A—B

(iv)B-A

Solution:-

From the question it is given that,
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A={x:xeNand3<x<7}
A={4,5, 6}
B={x:xeWandx<4}
B=1{0, 1, 2,3, 4}

Then,

()AuB
AUuB={0,1,2,3,4,5,6}
(i)ANnB

AN B={4}

(iii)A—B

A-B={5, 6}

(iv) B—A
B-A={0,1,2,3}

4. IfP={x:xeWandx<6}and Q={x:xeNand 4 < x <9}, find
(fpuaQ

(ii)PnQ

(iii) P—Q

(iv)Q-P

Is P U Qa proper superset of PN Q?
Solution:-

From the question it is given that,
P={x:xeWandx< 6}
P={0,1,2,3,4, 5}
Q={x:xeNand4<x<9}
Q=1{4,5,6,7,8,9}

(jpPUQ

PuQ={0,1,23,4,5,6, 7,8, 9}
(ii)PnQ

PnQ-={4,5}

(i) P—Q

P-Q={0,1, 2, 3}

(iv)jQ-P

Q-P=1{6,7,8,9}

By observing the above sets, P U Q is a proper superset of P n Q.

5. If A = (letters of word INTEGRITY) and B = (letters of word RECKONING), find
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(l)AUB
(i)ANnB
(iii) A-B
(iv)B—-A
Also verify that:
(a) n(A U B) =n(A) + n(B) —n(A n B)
(b) n(A-B)=n(AUB)-n(B)=n(A)-n(A U B)
(c) n(B-A)=n(AUB)-n(A)=n(B)-n(A n B)
(d) n(AUB)=n(A-B)+n(B-A)+n(An B).
Solution:
From the question it is given that,
A={,N,T,E G,R,Y}
n(A)=7
B={R,E C, K, O N,]I, G}
n(B)=8
Then,
()AUB={,N,T,EG,R Y U{R,EC,K ON,]I G}
AUB={,N,T,E G,R,Y,C K, O}
n(AUB) =10
(i) AnB={,N,T,E,G,R Y n{R,E, C,K ON,]I G}
AnB={,N,E, G,R}
n(AnNnB)=5
(i) A—=B={I,N, T,E,G,R,Y}-{R,E,C,K, O, N,]I, G}
A—B={T,V}
n(A-B)=2
(ivyB=A={l,N,T,E,G,R,Y}-{R,E,C,K, O N,]I, G}
B—A={C, K, O}
n(B—A)=3
Now,
(a)n(AUB)=10
n(A)+n(B)-n(AnB)=7+8-5
=15-5
=10
Therefore, by comparing the above results
n(A U B) =n(A) + n(B) —n(A n B)

(b) n(A—B) =2
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n(AUB)—-n(B)=10-8=2
n(A)-n(AUB)=7-5=2

Therefore, by comparing the above results
n(A—-B)=n(AUB)-n(B)=n(A)—n(A U B)

(c)n(B—A)=3

n(AUB)-n(A)=10-7=3
n(B)—-n(AnB)=8-5=3

Therefore, by comparing the above results
n(B—A)=n(A UB)-n(A)=n(B)—n(A N B)

(d)n(AUB)=10
N(A-B)+n(B—-A)+n(ANB)=2+3+5=10
Therefore, by comparing the above results
N(AUB)=n(A-B)+n(B—A)+n(AnB)

6. If £ = {natural numbers between 10 and 40}
A = {multiples of 5} and

B = {multiples of 6}, then
(i)findAUBandANB

(ii) verify that

n(A U B)=n(A) + n(B) - n(A n B)

Solution:-

From the question it is given that,

¢ = {natural numbers between 10 and 40}
€={11,12, 13, 14, 15, ...., 39}

¢ is a universal set and A and B are subsets of €.
Then, the elements of A and B are to be taken only from €.
A = {multiples of 5}

A = {15, 20, 25, 30, 35}

B = {multiples of 6}

B ={12, 18, 24, 30, 36}

(i) AU B={15, 20, 25, 30, 35, 40} U {12, 18, 24, 30, 36}
A U B ={15, 20, 25, 30, 35, 12, 18, 24, 36}

A n B = {30}

(ii) n(A U B) =n(A) + n(B) —n(A n B)
n(AUB)=5
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n(A)=5

n(B)=5

n(AnB)=1

Then, n(A) +n(B)-n(ANB)=5+5-1=9
By comparing the results,

9=9

Therefore, n(A U B) = n(A) + n(B) —n(A n B)

7.1£§={1,2,3,...9},A={1,2,3,4,6, 7,8} and B = {4, 6, 8}, then find.
(i) A’

(ii) B’

(ii)AUB

(vyAnB

(vVA-B

(vijB-A

(vii) (A n B)

(viii) A’ U B’

Also verify that:

(a)(AnB)=A"UPB’

(b) n(A) + n(A’) = n(§)

(c) n(A n B) + n((A n"B)’) = n(§)
(d)n(A-B)+n(B—A)+n(AnB)=n(AUB)
Solution:-

From the question it is given that,
€=1{1,2,3,4,5,6,7,8,9}

A={1,2,3,4,6,7, 8}

B=1{4,6, 8}

(A =€-A={1,2,3,4,5,6,7,8,9}-{1,2,3,4,6,7, 8)
A’ ={5, 9}
(i)B’=€-B={1,2,3,4,5,6,7,8,9}-1{4, 6, 8)
B’={1,2,3,5,7 9}

(i) AUB={1,2,3,4,6,7,8 U{4,6,8)
AUB={1,2,3,4,6,7,8}
(ivyAnB={1,2,3,4,6,7,8n{4,6,8)
ANB={4,6,8)
(vyA-B={1,2,3,4,6,78}-{4,6,8)
A-B={1,2,3,7}
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(viB—A={4,6,8}-{1,2,3,4,6, 7, 8}
B-A={}

(vii) (AnB) =¢— (A n B)
(AnB)={1,2,3,4,56,7,8,9}-{4,6, 8}
(AnB)={1,2,3,5,7,09}

(vii) A UB’ ={5,9} U {1, 2, 3,5, 7,9}
A’UB ={1,2,3,5,7,9}

Then,

n(€) =9

n(A)=7

n(A’) =2

n(B’)=6

n(AnB)=3

n((ANnB))=6

n(A”UB’)=6

n(A-B)=4

n(B-A)=0

n(AUB)=7

(a)(AnB)Y=A"UPB
(AnB)={1,2,3,5,7, 9}
A’UB ={1,2,3,5, 7,9}
By comparing the results,
(ANB)=A"UB’

(b) n(A) + n(A’) = n(€)

7+2=9

9=9

Therefore, by comparing the results, n(A) + n(A’) = n(€)

(c) n(A n B) +n((A nB)’)=n(E)

3+6=9

9=9

Therefore, by comparing the results, n(A n B) + n((A n B)’) =n(£)

(d) n(A—B)+n(B—A)+n(ANnB)=n(AUB)
4+0+3=7
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7=7
Therefore, by comparing the results, n(A—B) + n(B—A) + n(A N B) =n(A U B)

8.f§={x:xeW,x<10}, A.={x:x25}and B ={x : 3 < x < 8}, then verify that:
()(AUB) =A"nPB’

(ii) (A n B))=A’ U B’

(i) A-B=ANnPB’

(vyB-A=BnA’

Solution:-

¢€={0,1,2,3,4,5,6,7,8,9, 10}

A={5,6,7,8,9, 10}

B={3,4,5,6,7}

(i) (AUB)=A"NnPB

First consider the Left hand side (LHS) = (A U B)’
(AuB)={5,6,7,8,9,10}U{3,4,5,6,7}
(AUB)=1{3,4,5,6,7,8,9, 10}
(AUuB)=¢-AUB={0,1,23,4,5,6,7,8,9,10}-{3,4,5,6,7,8,9, 10}
(AUB) ={0, 1, 2}

Therefore, LHS (A U B)" =10, 1, 2}

Then, Right hand side (RHS) = A’ n B’
A=¢-A={0,1,2,3,4,5,6,7,8,9, 10}-{5,6,7,8,9, 10}
A'={0, 1,2, 3, 4}
B=€-B={0,1,2,3,4,5,6,7,8,9,10}-{3, 4,5, 6, 7}
B’={0,1, 2,8,9, 10}
A'nB'={0,1,2,3,4n{0,1,2,8,9, 10}

A'nB ={0,1, 2}

Therefore, RHSA’ n B’ =10, 1, 2}

By comparing LHS and RHS

(AUB) =A"NPB

(i) (AnB)=A"UPB’

Consider LHS (A n B)’

(AnB)={5,6,7,8,9 10} n{3,4,5,6,7)

(AN B)={5,6, 7}
(ANBY=6—(AnB)={0,1,2,3,4,5,6,7,8,9,10}—{5, 6, 7}
(AnB)={0,1,23,4,8,9, 10}

Therefore, LHS=(ANB)' ={0,1, 2,3,4,8,9, 10}
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Now, consider RHS = A’ U B’

A’UB ={0,1,2,3,4tU{0,1,2,38,9, 10}
A’UB ={0,1,2,3,4,8,9, 10}

Therefore, RHS=A"UB’={0, 1, 2, 3,4, 8,9, 10}
By comparing LHS and RHS

(AnB)=A"UPB’

(ii)A—B=AnNnDPB

Consider the LHS=A-B
A-B={5,6,7,8,9,610}-{3,4,5,6, 7}
A-B={8,9, 10}

Therefore, LHS=A-B={8, 9, 10}
Now, consider RHS=A n B’
(AnB)={5,6,7,8,9,10} n {0, 1, 2, 8,9, 10}
(AnB’)={8,9, 10}

Therefore, RHS = (A n B’) = {8, 9, 10}
By comparing LHS and RHS,
A-B=ANnPB

(iv) B-—A=BnA

Consider the LHS=B-A
B-A={3,4,5,6,7}-{5,6,7,8,9, 10}
B-A={3,4}

Therefore, LHS =B - A ={3, 4}

Now, consider RHS=B n A’
BNnA'={3,4,5,6,7}n{5,6,7,8,9, 10}
BnA ={3,4}

Therefore, RHS=B n A’ ={3, 4}

By comparing the LHSand RHS,B—-A=B n A’.

9. If n(A) = 20, n(B) = 16 and n(A U B) = 30, find n(A n B).
Solution:

From the question it is given that,

n(A) = 20

n(B) = 16

n(A U B) =30

As we know that, n(A U B) =n(A) + n(B) - n(A n B)
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30=20+16-n(A N B)

30=36-n(A N B)

n(AnB)=36-30

n(ANnB)=6
Therefore, n(A N B)=6

10. If n(§) = 20 and n(A’) = 7, then find n(A).
Solution:
From the question it is given that,
n(§) =20
n(A’)=7
We know that, n(A’) = n(€) — n(A)
7 =20-n(A)
n(A)=20-7
n(A) =13
Therefore, n(A) =13

11. If n(§) = 40, n(A) = 20, n(B’) = 16 and n(A U B) = 32, then find n(B) and n(A n B).
Solution:
From the question it is given that,
n(§) =40
n(A) =20
n(B’) =16
n(A U B) =32
We know that, n(B’) = n(§) — n(B)
16 = 40 — n(B)
n(B) = 40— 16
n(B) = 24
Then, n(A U B) =n(A) + n(B) — n(A n B)
32=20+24-n(ANB)
32 =44 -n(A N B)
n(A N B) =44 — 32
n(An B)=12
Therefore, n(A N B) =12

12.1f n(§) = 32, n(A) = 20, n(B) = 16 and n((A U B)’) = 4, find :
(i) n(A U B)
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(ii) n(A N B)
(iii) n(A — B)
Solution:-
From the question it is given that,
n(§) = 32
n(A) =20
n(B) =16
n((AUB))=4
Then,
(i) n(A U B) = n(€) - n((A U B)’)
=32-4
n(AUB) =28

(ii) n(A n B)

We know that, n(A U B) =n(A) + n(B) - n(A n B)
28=20+16-n(A n B)
28 =36-n(A n B)
n(AnNB)=36-28
n(AnB)=8

(iii) n(A —B) = n(A) - n(A n B)
=20-38
=12

Therefore, n(A-B) =12

13. If n(§) = 40, n(A’) = 15, n(B) = 12 and n((A n B)’) = 32, find :
(i) n(A)

(i) n(B’)

(iii) n(A n B)

(iv) n(A U B)

(v) n(A-B)

(vi) n(B-A)

Solution:-

From the question it is given that,
n(§) =40

n(A’) = 15

n(B) = 12
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n((A n B)’) =32

(i) n(A)

We know that, n(A) = n(§) — n(A’)
n(A) =40-15
n(A) =25

(ii) n(B’)

We know that, n(B’) = n(§) — n(B)
n(B’) = 40 — 12
n(B’) = 28

(i) n(A N B) =n(€) - n((A n B))
=40-32
=8

(iv) n(A U B) =n(A) + n(B) - n(A N B)
=25+12-8
=37-8
=29

(v) n(A-B) =n(A) - n(A n B)
=25-8
=17

(vi) n(B—A) =n(B) - n(A n B)
=12-8
=4

14.1f n(A-B)=12,n(B-A) =16 and n(A n B) =5, find:
(i) n(A)

(i) n(B)

(iii) n(A U B)

Solution:-

From the question it is given that,

n(A-B) =12

n(B—A) =16

n(ANB)=5
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(i) n(A)

We know that, n(A) =n(A - B) + n(A n B)
=12+5
=17

(i) n(B)
We know that, n(B) =n(B - A) + n(A n B)

=16+5
n(B) =21
(iii) n(A U B)
We know that, n(A U B) =n(A) + n(B) - n(A n B)
=17+21-5
=38-5

n(A U B) =33
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EXERCISE 6.2

1. From the adjoining Venn diagram, find the following sets :
(i)A

(ii) B

(iii) §

(iv) A’

(v) B’
(vijAUB
(vi)ANnB
(viii) (A U B)’
(ix) (A n B)
s

A B

4 12

Solution:-

From the Venn diagram,
()A={0,5,7,8,9, 11}

(i)B={2,5, 6, 8}
(ii)¢€={0,1,2,4,5,6,7,8,9, 11, 12}
(iv) A’

We know that A’ =¢ - A

So,A’={1, 2,4,6,12}

(v) B’

We know that B’ =¢—-B
So,B’={0,1,4,7,9,11, 12}
(vijAuB={0,2,5,6,7,8,9, 11}
(vii) An B={5, 8}

(viii) (AU B)' ={1, 4, 12}

(ix) (AnB)={0,1,2,4,6,7,9,11, 12}

2. From the adjoining Venn diagram, find the following sets :
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(i)P

(i) Q

(iii) €

(iv) P’

(v)Q’

(vijPuUQ

(vi)P N Q

(viii) (PU Q)’

(ix) (P N Q)

Solution:-

From the given Venn diagram, we have,
(i)P={a,b,d, e, fgh,i}

(i) Q={b, d, e}

(iii)¢={a, b,c,d, e, f,gh,i,j}
(iv) P"={c, j}

(v)Q' ={a,c f,gh,i,ij}
(vijpuQ=1{a,b,d,efgh,i}
(vii) P n Q={b, d, e}

(viii) (P U Q)" ={c, j}
(ix)(PnQ)={a,cfgh,ij}

3. From the adjoining Venn diagram, find the following sets :

(i) §

(i)AnB
(iii)AnBNC
(iv) C
(VA-C
(vi)B-C
(viijC-B

(viii) (A U BY
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(ix) (AuBuUC)y
& A

B

)

From the Venn diagram,
A={0,3,5, 8,10}
B={0,1,5,7, 8,11}
C={0,1,3,4,5,6}
(i)€={1,2,3,4,5,6,7,8,9, 10, 11, 12}
(i)AnB={0,5, 8}

(i) AnB N C={0, 5}

(iv) C’

We know that C' = ¢ —C
So,C'={2,7,8,9,10, 11, 12}
(v)A—C=1{8, 10}
(vijB—C={7, 8,11}
(viijC-B=1{3, 4, 6}

(viii) (AUB) ={2,4,6,9, 12}
(ix) (AuBUC) ={2,9, 12}

2

4. Draw Venn diagrams to show the relationship between the following pairs of sets :
()A={x| xeN,x=2n,n<5}and
B={x| xeW,x=4n,n<5}
Solution:-

From the question it is given that,
A={x|xeN,x=2n,n<5}
x=2n=(2x1)=2,..(2x5)=10
A=1{2,4,6,8,10}
B={x|xeW,x=4n,n<5}
x=4n=(4x0)=0,..(4x4)=16
B=1{4,8,12, 16}
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An adjoining Venn diagrams to show the relationship between the A and B sets,

3

h

(ii) A = {prime factors of 42} and

B = {prime factors of 60}

Solution:-

A = {prime factors of 42}
A={2,3,7}

B = {prime factors of 60}

B={2,3, 5}

AnB={2, 3}

Therefore, the sets are overlapping.

An adjoining Venn diagrams to show the relationship between the A and B sets,

§

A

(iii)P={x | xe W, x< 10} and

Q = {prime factors of 210}
Solution:-

From the question it is given that,
P={x| xeW, x< 10}
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P={0,1,2,3,4,5,6, 7,8, 9}

Q = {prime factors of 210}

Q=1{2,3,5,6, 7}

PnQ={2,3,5,6, 7}, Qis asubset of P.

Therefore, the sets are overlapping.

An adjoining Venn diagrams to show the relationship between the A and B sets,

3 P

5. Draw a Venn diagram to illustrate the following information:
n(A)=22,n(B)=18and n(A n B) = 5.
Hence find:
()n(AUB)
(ii)) n (A—-B)
(iii) n (B — A)
Solution:-
From the question it is given that,
n(A) =22
n(B) =18
n(AnB)=5
Then, We know that n(only A) =n(A) - n (A n B)
=22-5
=17
So, n(only B) =n(B)-n (A N B)
=18-5
=13
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(i) n (AU B)

From the Venn diagram,
n(AUB)=17+5+13=35
(ii)n(A—-B)=17
(iii)n(B—A) =13

6. Draw a Venn diagram to illustrate the following information: n (A) =25,n (B) =16, n
(AnB)=6andn((AUB))=5

Hence find:

(i) n (A U B)

(i) n (§)

(iii) n (A —B)

(iv) n(B—A)

Solution:-

From the question it is given that,

n(A) =25

n(B)=16

n(ANB)=6

n((AUB))=5

Then, We know that n(only A) =n(A) -n (A N B)

=25-6
=19
So, n(only B) =n(B) -n (A N B)
=16-6
=10

An adjoining Venn diagrams to show the relationship between the A and B sets,
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5

From the Venn diagram,
()n(AUB)=19+6+10=35
(ii)n(§)=19+6+10+5=40
(ii)n(A-B)=19
(iv)n(B—-A)=10

7. Given n(§) =25,n (A’) =7, n(B) =10 and B C A. Draw a Venn diagram to illustrate
this information. Hence, find the cardinal number of the set A - B.

Solution:-

From the question it is given that,

n(§) = 25

n(A’)=7

n(B)=10

BcCA

Then, n(A) = n(€) — n(A")
=25-7
=18

Venn diagrams to show the relationship between the A and B sets,
3 A

7

Therefore, the cardinal number of the set A—B =8

8. In a group of 50 boys, 20 play only cricket, 12 play only football and 5 boys play
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both the games. Draw a Venn diagram and find the number of boys who play
(i) at least one of the two games cricket or football.

(ii) neither cricket nor football.

Solution:-

Let us assume ¢ be the all-boys

Let us assume P be the students who play cricket

And also assume that Q be the students who play football

From the question,

n(§) =50

n(P) = 20

n(Q) =12

n(PNnQ)=5

An adjoining Venn diagrams to show the relationship between the P and Q sets,

S p Q

13

Then,
(i) at least one of the two games cricket or football, n (P U Q)=20+5+ 12 =37
(ii) neither cricket nor football = 13

9. In a group of 40 students, 26 students like orange but not banana, while 32 students
like oranges. If all the students like at least one of the two fruits, find the number of
students who like

(i) both orange and banana

(ii) only banana.

Draw a Venn diagram to represent the data.

Solution:-

Let us assume ¢ be the total students

Let us assume P be the students who like orange

And also assume that Q be the students who like banana

From the question it is given that,

n(§) =40
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n(P-Q) =26
n(Q) =32
n(PuUQ)=40
S p Q
Then,

(i) Total number of students like both orange and banana.i.e.n(P N Q) =6
(ii) Number of students like only banana= 40-32=38

10. In a group of 60 persons, 45 speak Bengali, 28 speak English and all the persons
speak at least one language. Find how many people speak both Bengali and English.
Draw a Venn diagram.

Solution:-

Let us assume ¢ be the group of persons

Let us assume P be the persons who speak Bengali

And also assume that Q be the persons who speak English

From the question,

n(§) = 60

n(P) = 45

n(Q) =28

n(PU Q) =60

Then, n(P N Q) =n(P) + n(Q) - n(P U Q)
=45+ 28 -60
=13
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