Exercise 3.2 (Solutions)
Mathematics 9: PCTB

s Chapter # 3
SETS AND FUNCTIONS

Exercise # 3.2
Question # 1: Consider the universal set U = {x: x is multiple of 2 N0 < x < 30}, A =
{x: x is amultiple of 6} and B = {x: x is a multiple of 8}

(i) List all elements of sets A and B in tabular form
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(ii)FindANB (iii) Draw a Venn Diagram
U=1{246810,12,14,16,18,20,22,24,26,28,30}
(i) List all elements of sets A and B in tabular form (iii) Draw a Venn Diagram

A =1{612,18,24,30} B = {8,16,24} (Answer)
(i) Find AN B
AN B =1{6,12,18,24,30} N {8,16,24}
= {24} (Answer)

Question # 2: Let U = {x: x is an integer N0 < x < 150},
G={x:x=2™ forinteger m \O <m < 12}and H = {x: x is a square}
(i) List all elements of sets G and H in tabular form
(ii) Find G U H (iii) Find G N H
U={1234,..,150}
(i) List all elements of sets G and H in tabular form
G ={1,2,4,816,32,64,128} H = {1,4,9,16,25,36,49,64,81,100,121,144}
(i) Find G U H
GUH=1{1,24816,32,64,128} U {1,4,9,16,25,36,49,64,81,100,121,144}
= {1,2,4,8,9,16,25,32,36,49,64,81,100,121,128,144} (Answer)
(iii) Find G N H
GNnH=1{1,24816,32,64,128} n {1,4,9,16,25,36,49,64,81,100,121,144}
= {1,4,16,64} (Answer)
Question # 3: Consider the set P = {x: x is a prime number N0 < x < 20} and
Q = {x:xisadivisor of 210 A0 < x < 20}
(i) Find PN Q (ii) Find PU Q
p={235,711,13,17,19} Q ={1,2,3,5,6,7,10,14,15}

(i) Find PN Q
PnQ =1{235"711,13,17,19} n {1,2,3,5,6,7,10,14,15}
= {2,3,5,7} (Answer)
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(ii) Find PU Q
PuQ ={23,5711,13,17,19} u {1,2,3,5,6,7,10,14,15}
= {1,2,3,5,6,7,10,11,13,14,15,17,19} (Answer)
Question # 4: Verify the commutative properties of union and intersection for the
following pairs of set. .
.
(i)A=1{1,2,3,4,5}, B=1{4,6_8,10} Union
Union Interslicttj'ic]?n= i
AUB=BUA ANB=BnA
{1,2,3,4,5} U {4,6,8,10} = {4,6,8,10} U {1,2,3,4,5}
{1,2,3,4,5,6,8,10} = {1,2,3,4,5,6,8,10}
Hence Proved
Intersection
ANB=BNA
{1,2,3,4,5} n {4,6,8,10} = {4,6,8,10} N {1,2,3,4,5}
{4} = {4}
Hence Proved
(i) N, Z Alternate:
let, A=N=1{1,23,..} and B=7Z ={0,+1,+2,+3,...} lett A=N and B=2Z
Union Union
AUB=BUA AUB=BUA
{1,2,3,..}U{0,+1,+2,43,...} = {0,+1,+2,+3,..} U {1,2,3, ... } NUZ=ZUN
{0,+1,+2,+3,..} ={0,+1,+2,+3, ...} 7 =7
Hence Proved Hence Proved
Intersection Intersection
ANB=BnNA ANB=BNA
{1,2,3,..}n{0,+1,+2,+3,...} ={0,+1,+2,+3, ...} n {1,2,3, ...} NANZ=7nN
{1,2,3,..} ={1,2,3, ...} N=N
Hence Proved Hence Proved

(iii)A={x|xeRAx=>0}, B=R

Union
Useful Hint:
AUB=BUA e Subset U Super set = Superset
{x[x ERAx=0}UR=RU{x|[x ERAx >0}
R =R e Subset N Super set = Subset
Hence Proved
Intersection

ANB=BNA
{x[xeERANx=0}NR=RnNn{x|[xERAx =0}
{x[x ERANx=>0}={x|]x e RA\x =0}
Hence Proved
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(i) (AN B)¢ = A° U B¢
LHS=(AnNB)*
AnB={ab,cd g h}n{cdef,j}
={c,d}

U

(ANB)=U-(ANB)
={a,b,c,d,e,f,g,h,i,j} —{c,d}
={a,b,e,f,g,hi,j}
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Hence Proved, (A N B)¢ = A° U B¢
Question#6:1fU ={1,2,3,...,20}and A = {1, 3, 5, ..., 19}, verify the followings.
(JAUA =U (i)AnU=4 (ii)ANA°=d

MAavA*=U = (135,..,19) = A
A°=U-4 : Hence Proved, ANU = A
Qe o mans=e
AU A ={1,3,5,..,19} U {2,4,6, ... 20} Am=U~-4
(123,20} = U ={1,23,..,20} — {1,3,5, ...,19}
Hence Proved, AU A = U = {246, ...,20}
ANAS ={135,..,19} N {2,4,6, ...,20}
(HHANU=A —{ }=d
AnU={135,..,19}n{1,2,3,...,20} Hence Proved, A N A° = @

Question # 7: In a class of 55 students, 34 like to play cricket and 30 like to play hockey.
Also, each student likes to play at least one of the two games. How many students like to
play both games?
According to question: n(C U H) = 55,n(C) = 34,n(H) =30, n(C N H) =?
Using Inclusion-Exclusion Principle,
n(CUH) =n(C)+n(H) —n(CNH)
55=34+30—n(CNH)
55=64—-n(CNH)

n(CNH)=64—-55

n(C N H) = 9 students (Answer)
Question # 8: In a group of 500 employees, 250 can speak Urdu, 150 can speak English, 50
can speak Punjabi, 40 can speak Urdu and English, 30 can speak both English and Punjabi
and 10 can speak Urdu and Punjabi. How many can speak all the three languages?
According to question:
n(U) = 250, n(E) = 150, n(P) =50, n(ENU) =40, n(UNP)=10,n(ENP) =30
n(ENnUNP)=?

Using Inclusion-Exclusion Principle,
N(EVUUP)=nE)+nU)+nP)—n(EnU)—n(ENP)—n(UNP)+n(ENnUnNP)
500=150+250+50—-40—-30—-10+n(ENnUNP)
500=370+n(ENnUNP)
n(ENnUNP)=500-370
n(ENUNP) =130 employees (Answer)

Question # 9: In sports event, 10 (19 on Book) people wear blue shirts, 15 people wear
green shirts, 3 wear blue and green shirts, 4 wear a cap and blue shirts, 2 wear a cap and
green shirts. The total number of people with either a blue or green shirt or a cap is 25.
How many people are wearing caps? (Not a Proper Statement: n(B) = 10 OR Total = 34 for
right Ans)
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According to question:
n(B) =10,n(G) =15,n(BNnG)=3,n(BNC)=4,n(GNC)=2,n(BUGUC) =25,
n(BNGnC)=0,n(C)=?
Using Inclusion-Exclusion Principle,
n(BUGUC)=n(B)+n(G)+n(C)—m(BNnG)—n(BNC)—n(GNC)+n(BNGNC)
25=104+15+n(C)—-3-4—-2+0
25=16+n(C)
n(C) =25-16
n(C) =9 People (Answer)
Question # 10: In a training session, 17 participants have laptops, 11 have tablets, 9 have
laptops and tablets, 6 have laptops and books and 4 have both tablets and books. Eight
participants have all three items. The total number of participants with laptops, tablets or
books is 35. How many participants have books?
According to question:
n(L) =17,n(T) =11, n(LNT) =9, n(LNnB)=6,n(TNB)=4,n(LNTNB) =8
n(LUT UB) =35,n(B) =?
Using Inclusion-Exclusion Principle,
n(LUTUB)=n(L)+n(T)+n(B) —n(LNT)—n(LNB)—n(TNnB)+n(LNTNB)
35=17+11+n(B)—9-6—4+8

35 =17 + n(B)
n(B) =35-17
n(B) = 18 participants (Answer)

Question # 11: A shopping mall has 150 employees labelled 1 to 150, representing the
Universal set U. The employees fall into the following categories:
e Set A: 40 employees with a salary range of 30k — 40k, labelled from 50 to 89.
e Set B: 50 employees with a salary range of 50k — 80k, labelled from 101 to 150.
e Set C: 60 employees with a salary range of 100k — 150k, labelled from 1 to 49 and 90
to 100
(a) Find (A°UB°)NC (b) Find n{A N (B¢ N C¢)}
According to question:
U=1{1234,..,150}, A = {50,51,52,...,89}, B = {101,102,103, ...,150},
c =1{1,2,3,..,49,90,91, ...,100}
(a) Find (A*UB°)NC
A°=U-A
={1,2,3,4,...,150} — {50,51,52, ...,89}
={1,2,3,...,49,90,91, ...,150}
B¢ =U-B
={1,2,3,4,...,150} — {101,102,103, ...,150}
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={1,2,3,...,100}
A€ U B¢ ={1,2,3,..,49,90,91, ...,150} U {1,2,3, ...,100}
={1,2,3,...,150}

(A°UB)ncC =1{1,23,..,150} n {1,2,3, ...,49,90,91, ...,100}
={1,2,3,...,49,90,91, ...,100}
(b) Find n{A n (B¢ N C°)}

B¢ implies U set without elements of B, C¢ implies U set without elements of C.
Similarly, B¢ N C¢ implies U set without elements of B and C. Hence remaining elements of
set U belongstosetAonly. ~ B NCc=A (1)

Using equation (1),
n{An (B N C}=n{AnA}
=n(A) “ANA=A
n{An (BN Cc)} =40

Alternate Method:

B°=U-B
={1,2,34, ...,150} — {101,102,103, ...,150}
={1,2,3, ...,100}

cc=U-C

={1,2,3,4,...,150} — {1,2,3, ...,49,90,91, ...,100}
= {50,51,...,89,101,102,103, ...,150}
B ncc=1{1,23,..,100} n {50,51,...,89,101,102,103, ...,150}
= {50,51,...,89} =4
nfAn(B°nC¢}=n{AnA}
=n(A) “ANA=A
n{An (BN C¢)} =40
Question # 12: In a secondary school with 125 students participate in at least one of the
following sports: Cricket, Football and Hockey.
e 60 students play cricket.
e 70 students play football.
e 40 students play hockey.
e 25 students play both cricket and football.
e 15 students play both football and hockey.
e 10 students play both cricket and hockey.
(a) How many students play all the three sports?
(b) Draw a Venn Diagram showing the distribution of sports participation in all the games.
(a) How many students play all the three sports?
According to question:
n(CUFUH)=125,n(C) =60,n(F) =70,n(H) =40, n(CNnF)=25n(CNnH) =10
n(FNH)=15n(CNFNH)=?
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Using Inclusion-Exclusion Principle,
nN(CUFUH)=n(C)+n(F)+nH)—n(CNnF)—nm(CNnH)—n(FNH)+n(CNFNH)
125=60+70+40—-25-15-10+n(CNFNH)
125=1204+n(CNF NH)
n(CNFNH)=125-120
n(CNFNH)=75 students (Answer)

U Cricket Foothall

(b) Draw a Venn
Diagram showing the

distribution of sports AV«
participation in all the

games.

Hockey
Question # 13: A survey was conducted in which 130 people were asked about their

favorite foods. The survey results showed the following information:
e 40 people said they liked nihari
e 65 people said they liked biryani
e 50 people said they liked korma
e 20 people said they liked nihari and biryani
e 35 people said they liked biryani and korma
e 27 people said they liked nihari and korma
e 12 people said they liked all the three foods: nihari, biryani and korma
(a) At least how many people like nihari, biryani or korma?
(b) How many people did not like nihari, biryani or korma?
(c) How many people like only one of the following foods: nihari, biryani or korma?
(d) Draw a Venn Diagram.
According to question:
n(U) =130,n(N) = 40,n(B) = 65,n(K) =50, n(NnB) =20,n(NNK) =27,
n(BNK)=35n(NNBNK) =12
(a) At least how many people like nihari, biryani or korma?
n(NUBUK)=n(N)+n(B)+n(K) —-n(NNnB)—n(NNnK)—-n(BNnK)+n(NnNBnNK)
=404+654+50—-20—-27—-354+12
= 85 people
(b) How many people did not like nihari, biryani or korma?
n(NUBUK) =n(U)—n(NUBUK)
= 130 -85
= 45 people
(c) How many people like only one of the following foods: nihari, biryani or korma?
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People like only Nihari:
=n(N)—-n(NnNnB)—n(NNnK)+n(NnNnBnK)
=40—-20—-27+12
= 5 people

People like only Biryani:
=n(B)—-n(NNnB)—n(BNK)+n(NnNnBnNK)
=65—20—-35+12
= 22 people

People like only Korma:
=n(K)—nm(BNK)—n(NnK)+n(NNnBnNK)
=50—-35-27+4+12
=0

Total = 22 + 5 = 27 people like only one food
(d) Draw a Venn Diagram.

U Nihari Biryani

A
(S

Korma
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