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° Section 3.3 Venn diagrams involving three sets



(Example1 )

U=1{1,23,4,56,78,910,11,12} A=1{2,4,6,8, 10}
B=1{3,4,5, 6} C=1{5,6,7,8}
lllustrate these sets on a Venn diagram and list the elements of.
i) ANBNC (i) BNC (i) (ANB)\C (iv) B\(ANBNCQ)




(Example2 )

A=1{1,3,56},B=123,57,8 and C={3,4,6, 8 arethree sets.

Investigate whether i) ANBNC=ANBNQO
(i) (A\B\C=A\(B\C)



( Example 3 )

A=1{3,4,506}B=1{56,7,8 and C=1{2,4,6,8,10} are three sets.
(i) Investigateif AUBNC)=AUB NAUDOAQO.
(i) Investigateif ANBUC)=(ANB UANCAQ).




Exercise 3.3

1. The given Venn diagram shows three sets A, Band C.
List the elements of the following sets:
i Afn3a, S'.‘l.lz}(ii) Bf uc¢, 3,896, IZJ
i) ANBT49.02) (v) AnBNC £4,}
) A\B {1,3,5) i) B\AUC) §3.10]




2. The given Venn diagram shows three sets A, Band C v

in the universal set U.
List the elements of the following sets:

i) AnBNC f2.8) i) Ane THEE)
i) A\BUC) (i) AnBs\C {1
v) A\(AUB) (1,13)vi (AUBUC) q lf)




3. The Venn diagram on the right shows the universal U

set U and three intersecting sets A, Band C.

The number of elements in each region is given
in brackets.

Use the Venn diagram to find

(i) #(A) 24 34+UdCs IS (i) #(AUB)|C] 34+E48=P)
(i) #AUBUCQ)' = (iv) #A\(BUCO] =3

(v) #ANO\BlL.=2



4. A,Band C are three sets in the universal set U ]

as shown in the given Venn diagram.

Say if each of the following statements is
true or false:

(i) A\B=1{x,y} (i) #B =
(i) C\A={o,t I} (iv) #(A U C) =6
(v) BN C={lo,t} (vi) #AUB)=9
(viil ANBNC={} (viii) ANCO\B={y, I}



5. Draw a Venn diagram showing three intersecting sets A, Band C in the universal set U.
Enter the correct cardinal number in each region based on the following information:

#ANBNC)=2 #ANB) =7 #BNC)=6 #ANC)=8
#(A) =16 #(B) = 20 #(C) =19 #(U) = 50.

Use your diagram to find
(i) #AUB)' (ii) #[A\(BU Q)] (iii) #[(A U B)\Cl.




6. Describe the set indicated by the shaded area in each of the following Venn Diagrams:

(i) A B (i) A B (iii) A B



7. Using separate Venn diagram similar to that shown
on the right, shade in the region that represents
each of the following sets:

(i) ANB
(i) (ANB)\C A B A B
(i) A\(BU Q)

(iv) (BN O\A.
C C
A B A B
; ;C ; ;C



. State whether each of the following statements is always true for a, b, c € R.
If the statements is not true, give an example to show why.

i) a+b=b+a (i) @+b)+c=a+ b+
(i) a~b=b+a (iv a—b=b—a
(v) @—b)—c=a—(b— 0 (vii a~-(b+c)=(@+b)+c



9. Name the property of real numbers illustrated by these examples:
i) 647=7+6 (ii) 3X4)X5=3X(4X5)
(i) 6—4+#4—6 (iv) 2445 =(2X%X4)+(2X5)
(v) 8—4)—2#8—(4—2) (vi) 24 +6)+2)#24 + (6 + 2)



10. A=1{0,2,4,6,8,10},B=1{1,2,3,4,5} and C=1{3,4,5,6,7}.
Use these three sets to show that

AUBNCO=AUBNAUDCQC.

What property of sets does this statement illustrate?



11. Use the sets in Question 10. above to show that

(A\B\ C# A\ (B\()

What property of sets does this statement illustrate?



12. Which property of sets is illustrated by each of the following?
(i) AUB=BUA (i) ANBNCO)=ANBNC
(i) AUBUC=AU(BUIQ) (iv, ANBUCO =ANBUKANOQ
vy AUBNO=AUB NAUCQ) (vi) A\(B\C)# (A\B)\C



Exercise 3.3
1. (i) {1,3,4,5,9, 12} (i) {4,6,7,68,9,10, 12}
)

(iii) {4, 9, 12} (iv) {9}
(v) {1, 3, 5} (vi) {8, 10}
2. (i) {2, 8 (i) {1,2,8}
(iii) {3, 7} (iv) {1}
(v) {12, 13} (vi) {14, 15}
3. ()15 (i) 17 (i) 7 (v 3 (v) 2
4, ()T (i) T (ii)) F (iv) T
(v) F (vi) F (vii) T (viii) F
5. (i) 21 (ii) 3 (iii) 17
6. (J)AUBUC (i) ANBNC
(i) AN C
8. ()T (ii)y T

(iii) Not true; 3 +4# 4 + 3

(iv) Not true; 2 — 3 #3 — 2

(iif) Not true; (11 —12) — 13 # 11 — (12 — 13)
(iv) Nottrue;4 - (6 = 8)# (4 -~ 6) - 8



9.

(i) Addition is commutative
(if) Multiplication is associative
(iif) Subtraction is not commutative
(iv) Multiplication is distributive over addition
(v) Subtraction is not associative
(vi) Division is not associative

10. Union of sets is distributive over intersection
11. Set difference is not associative

12.

(i) Union of sets is commutative

(ii) Intersection of sets is associative

(iii) Union of sets is associative

(iv) Intersection of sets is distributive over
union

(v) Union of sets is distributive over
intersection

(vi) Set difference is not associative



