Form 4 Chapter 4

Operations on Sets
Fully-Worked Solutions

[ upskmL41 ] (b)

1(a) {b, h, k}
(b) {5, 6}
() P=1{2,3,5,7,..}
0=11,2,3,4,5,6}
PNO =1{2,3,5)

(d{}

2@ ip, g, 73
(b) ()

E 5(a) {0,1,2,3}

A

3

(i)

3(a){2,4,5}

44=1{1,2,3,4,6,8,12}

B=1{4,8,12} 6(@4=1{2,3,5711,13}
C=1{8 E
(a)
g

(b) ANB=¢
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8 (a) (i) AnB={6, 8}
(4nB)’ ={1,2,3,4,5,7}

(b)

3

9 (a)
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10
.

22—-x+x+17—x=32
7—x=0
x=7
(a) The number of students who are
interested in both Mathematics and
Science is 7.
(b) The number of students who are
interested in Science but not
Mathematics is 10.

g
B K
3

n(&)=36
12+4+x+5+10+3=36
x=2

g
B K
3

(a) n(BN PN K)=2 students
(b) n(P'nK) =5+ 10 =15 students
n(BNP')=5+12 =17 students

(d) The number of students who like to play
one type of game only = 12 + 10 =22

11

12
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(a) n(internet and smart phone but not
reading) = 35 students

(b) n(two activities only) =35 +25+15
=75 students

(c) n(one activity only) =40 + 30 +20 =
90 students

(d) n(not interested in any of the activities)
= 5 students

13

71

(a) LN+LN+ 39—LN+71 =N
12 12 12

EN =110
12
N =120
Number of undergraduates = 120

(b) LN = L>< 120 =10 undergraduates
12 12

(¢) 120—10=110 undergraduates

1(a) {5,7, 15,20}
(b) {a,b,c,d, x,y,z}
© {p,q, 1, s}

2P=13,6,9, 12}
0=11,2,3,4,6,12}
1,2,3,4,6,9, 12}

PUQ=
3(a)
2
H K
(b)
g
H K
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4(a){1,2,3,4,5,6,7,8,9,10, 11, 12}

5()
£
A B
C

®

©
64=16,12, 18}

(@)

g

(b) AUB={3,6,9,12, 15,18}
§ <19

o7 B *4

*5

7 (a)

s
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by 11 n(KuM) =n(LuM)’

A ¢ 44+5=x+5
O E Q x=4
& 3
M P
8
; W, T
v
x+10+2x+3=40
w={1, 11} 3x=27

x=9
n(girl guide) = 10 + 2x

WOT'= {1,111V}

: w T
=28
13
g
M N
9() AuB =1{1,3,5,6,7,9}
(4UB)=1{2,4,8,10}
(b) PUQ= {a,b,c,d,e,f}
(PuQ)'= 4
n(&) =68+ 12+ 92 +4 =176 students
10 (a)
. 14 (a) 2k +k+3=18
A B 3k=15
k=5
(b) n(&) = 4k+3=4(5)+3=23
participants
15(a) n(ENK)=38
b) 2+2h=8
) ¢ g h=3
(b) Number of students who like to drink
two types of drinks only
=5+1+2(3)
=12
©
s B
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[ upskmL43 | (b) B'=11,3,5,7,9}

B'nC= {3,5

1
@ AU(B'nC)={1,3,5,7,9}
v | | () 4" =1{2,4,6,8,10}
- o BUC = {2,3,4,5,6,8, 10}
. , Y A4'n(BUC)= {2,4,6,8,10}
° e °
"1, o\ 0 (d) AUB= {1,2,3,4,5,6,7,8,9,10}
C'={1,7,8,9,10}
LT AUBNC'= {1,7,8,9, 10}
V4
(b) (i) S -
*m P S R
of oS
. Y
X | ew _ °g
SN
o/ of P: {I, II}
QUR={II, 1L, IV, V}
V4
) (QUR)' = {1, VII}
PU(QUR)'= {I, 11, VII}
.m E
ot * - P @ R
on °y
: Y
X|  ow o °9
2\
oy Ul
(b)

z 5

B
: Af | ‘ I v
2(a)(i)4=1{1,2,4,5,10} BN c
(iii) C= {2, 4, 6, 8, 10} v
BNC= {4,8}

AUBANC) =1{1,2,4,5,8,10}

AUB= {1,2,4,5,8,10} Af {11}
CN(AUB)=1{2,4,8,10} B'={I,V, Vl}

(iii) A0C={1,2,4,5,6,8, 10} C={IV,V;
BA(4UC)= (4,8} AUB'UC ={L 1,1V, V, VI}

3() (PnQ)UR
(b) (PAR) U (QNR) or (PUQ)NR

(© () 40 (BNO)] =6 § =
(i) n[C (AU B)|=4 A
(iii) n[BN(4uC)]=2 / B Qc
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6 (a) 7
g

C
/ N Vi
B
A Vi
A L pufIviv
v VI
= {LIV,V} IX
g ,zm{}g’ 1:1}{1} BAC ={IIL, VL, VIII}
A- V) (BNC)'= {1, 1V, V, VII, IX}
A =
(€'~ B) = (L,1V} (BNC)'ud = {1, 1L 1V, V, VII, IX}
5 C
B
A
(b)
3
A (O'"P)NR
nu 9 (AnB)U(B' AC)
10
VI K J
= {V, VL, VIL, VIII}
C= {IIL, 1V, V, VII}
A'UC = {1V, V, VL, VI, VIII}
= {IL, IV, V, VI} 11
(A UC)NB= K L M

g

o
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12

n(&) =160
1284+72—-x=160
x=40
Hence, the number of students who
achieve grade A in both Mathematics and
Science is 40.

13

TANAVAY

n(&)=x+27=30
x=3

(a)
F

(b) (i) The number of students who like to
read all three types of books is 3.
(i1) The number of students who like to
read non-fiction or sports but not
fiction story books is 8§ + 5+ 6 =
19.
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n(&) =40
h+k+17=40
h+k=23...(1)
n(R) =n(H)
h+9=k+6
h—k=-3...(2)
2k =26
k=13
From (1) :
h+13=23
h=10
(c) The number of students who have two
characteristics only =3 +4+ 1 =8

15
S L

(a) n(S)=55

x+42=55

x=13
n(L)=061
40+13+k=91
k=8

n(&) =100

h+91=100

h=9
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x+15=%(x+k+55)

v x+15=%(x+70+55)
AA 6x+90=x+125

5x=35

2>

x=7

P

Number of movie viewers who like to
watch scaring or comedy and
investigation genres =5 + 13 + 8 = 26

R
B Number of members who join not more
40 than two clubs
=40+7+70+42

=159

16

(a)n(B) = %x n(R)
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Summative Practice 4

1 The set which represents the shaded region is
P'UQ.
Answer: B

2 The set which represents the shaded region is
(PUR)'N Q.
Answer: C

3 The Venn diagram which represents the

students who like pineapples but not star
fruits is

5w

Answer: C

4 M= {x : x is a multiple of 5}
M= {10, 15, 20, 25, 30, 35, 40}

N= {x:xisamultiple of 4}
N={12, 16, 20, 24, 28, 32, 36, 40} }

M NN = {20, 40}

(MUN)'= {11,13,14,17, 18,19, 21, 22,
23, 26,27, 29, 31, 33, 34, 37,
38, 39}

The required Venn diagram is

£

M

=

18

5P=1{2,4,6,8, 10}
0=12,3,57;}
R=1{1,2,3,4,5}
P'=1{1,3,5,7,9}

P'UR =1{1,2,3,4,5,7,9}
Q'={1,4,6,8,9,10}
0'n(P"UR) ={1,4,9}
Answer: A

6 The Venn diagram which represents the
shaded region is
(PUR)

Answer: C
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(4'nB)UC

AUB'= {1,1V}
C= {II, IV}
(AUB ) UC= {11V}

B
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5 (@ AU(BNC) 9
(b) (AUB)NC’ £

)

6 (a) &= {30,31,32,33, 34, 35, 36, 37, 38,

39, 40}
E={31,37} v
F= {30, 32, 34, 36, 38, 40}

G = {30}

(b) 2h
3 . "
(a) n(K)=n(LUM)’
2h+12=4h
2h=12
*39 h=6
n[[(KnLyU(LAM)YUKNM)]']
() FnG ={30} =2h+7+10+2h
EVU(FNG)= {30,31,37} =4h+17
() n[EU(FNG)|=3 =4(6)+17
=41
7(a) & ={10,11,12, 13, 14, 15,16, 17, 18,
19, 20, 21, 22, 23, 24, 25} 10
A= {18} E 8
B ={12,15, 18,21, 24}
C = {10,20, 21} M N
(b)
3
(a) Number of students
e13 o4 16 17 =136+24+184+8
=352
(©) (AnB)U(BNC)
= {18} U {21}
={18,21} =136 +184
(d) n(BNC)'=15+1-1=15 =320
8 11 (a)
A B X H Y
Au(BNC")
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(b) The percentage of customers who buy
one brand of facial cleanser only
=33%+ 14% + 5%
=52%

The number of customers who buy one
brand of facial cleanser only

= 2)(10 000
100

=5200

M R G
(b) The number of students who like two
types of hobbies only

=12+3
=15

12 (a)

13

@h=7,k=5m=8

(b) (1) The number of customers who do
not buy brand R soaps but buy
brand P soaps
=7+3
=10

(i1) The number of customers who do

not buy brand Q soaps but buy
brand P soaps
=7+5
=12

(c) The number of customers buy one

brand of soaps only

=14
(d P'"nR=¢
~n(P'NR)=0

14 (a)
5

)
)
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25+x+15—-x+x+17—-x+16+x+9—x
+13+x =100
95+x =100

x=5

B

(b) The number of housewives who like to
cook
(1) all three types of dishes =5

(i1) one type of dish only
=30+21+18
=69

(ii1) fried chicken or chicken curry but
not broccoli
=30+12+21
=63

10+x+25—x+x+31—-x+x—2+33-x
+2+x+11=130
x+110=130
x=20

(b) The number of customers who like
(i) all the three types of programmes
=20

(ii) only one type of programme
=30+ 18+22
=70

(iii) at least two types of programmes
=5+11+13+20
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