NOTES SERIES

Sets and functions

Q.1  Four options are given against each
statement. Encircle the correct option. (viii)
Q) The set builder from of the set

{11111111 }IS
357

@) {X|X=%,neW} (ix)
1

(b) {x|x=2n+1,new}
1

(©) {x|x=n—+1,new} (x)

(d) {x|x=2n+1LneW}
(i)  1f A={ ], then P(A) is
@1} o) 1
© {{ }} (d) ¢
(i) If U={12345),A={123} and
B={3,4,5}, then U —(ANB) is:

(c) 10 (d)6

If f(x)=x*-3x+2, then the value of
f (a+1) is equal to:

(@) a+1 (b) a*+1

(c) a*+2a+1 (d) a°-a
Given  that  f(x)=3x+1  if
f (x)=28, then the value of x is:

(@9 (b) 27

(c)3 (d) 18

Let A={123} and B={ab} two
non-empty sets and f:A—B be a

function defined as
f ={(1a),(2,b),(3,b)}, then which of

the following statement is true?

(a) fis injective

(b) f is surjective

(c) f is bijective (d) fis into only

(a) {1,2,4,5} (b) {2,3}
(c) {1.3,4,5} (d) {1,2,3) .

B HH B

(iv) If A and B are overlapping sets, then
n(A-B) isequal to
() n(A) (b) n(B) (i)
(c) AnB Ans:
(d) n(A)-n(AnB)

(V) If AcB and B-A=#¢ then

n(B—A) isequal to (ii)
(@0 (b) n(B) Ans:
(©) n(A)

(d) n(B)—-n(A)
(vij If n(AUB)=50,n(A)=30  and

Write each of the following sets in
tabular forms:

{x|x=2n,neN}

{2(1).2(2).2(3)....}
(2,46,..)
x| x=2m+Lme N}

—~—

~{2(1)+1,2(2)+1,2(3)+1..}
~(35,7...)

n(B)=35, then n(AnB)=: 2ii) {x|x=11n,neW An<11}
ns:

(@) 23 (b) 15

©) 9 (d) 40 ={11(0),11(1),11(2),11(3),...11(10)}
(vii) If A={1,2,3,4} and B = {x, Y, z}, then = {0,11, 22,33,...110}

cartesian product of A and B contains (iv) {x |XxeEAnd<x< 6}

exactly elements. Ans:

(@) 13 (b) 12 )
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={} A-B={2,4,6,810}-{1,2,3,4,5)
v)  {x|xeOA5<x<7} = {6,8,10}
Ans: (v) ANC
:{5} Ans:
M) {xIxeQaxi=2] ANC ={2,4,6,8,10}{1,3,57,9}
Ans: ={}
—x2=2 (vi) AuC’
Ans:
X =2 A'=1{1,35,7,9}
x=+2 c'=U-C
V2 isirrational eQ ~{1,2,3,4,5,6,7,9,10} - {1,3,5,7,9)
. %) ={2,4,6,8,10}
g’r']'s)_ xIxeQax=-xj A'UC'={1,357,9}U{2,4,6,810)
3.3 A'UC'={1,2,3,4,5,6,7,8,9,10}
1 -1
9 9 (vi)  AUC
{0} Ans:
Wil {x|xeRAxeQ) A= {13579}(::{13579}
Ans: A'v {1357 } {1 3,5,7,9}
Q) A'UC ={1,35,7,9)
Q3 LetU={12,3456,7,89,10}, (Aviii? U’
A={2,4,6,8,10},B={1,2,3,4,5} and i U'=U -U
C={1357,9} ={1,2,3,4,5,6,7,8,9,10} - {1,2,34,5,6,7,8,9,10}
List the members of each of the =
. fo/llowmg sets: Q.4 Using the Venn diagrams, if
(i) ) A necessary, find the single sets equal to
Ans: the following:
A=U-A (i) A
={1,2,3,4,5,6,7,8,9,10} - {2,4,6,8,10) Ans:
~{1,3,5,7,9} g
(i) B’
Ans:
B'=U-B
={1,2,3,4,5,6,7,8,9,10} —{1,2,3,4,5} 7
~{6,7,8,9,10} A=U-A
(i)  AUB A=A
Ans: (i) ANB
AUB={2,4,6,810}U{1,2,3 4,5} Ans:
AUB ={1,2,3,4,5,6,8,10}
(iv) A-B
Ans:
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O

U

ANU
. AnU=A Q.6 Verify the properties for the sets A, B
(i) AvU and C given below:
Ans: Q) Associativity of Union
AuU =U .
= Ans:
Au(BUC)=(AUB)UC
@ (@  A={1234}, B={345678},
C ={5,6,7,9,10}
AU L.H.S Au(BuC)
iv)  Aug BUC ={3,4,5,6,7,8}U{5,6,7,9,10}
Ans: BuC=434,5,6,7,8,9,10
g Ue={34567810
7 AU(BUC)={1,2,3,4}U{3,4,5,6,7,8,9,10}
@ AU(BUC)={1,2,3,4,5,6,7,8,9,10}
R.H.S (AuB)uUC
A AUB={1,2,34}U{3,4,5,6,7,8}
V) 9ug AUB={1,2,34,5,6,7,8}
Ans: AUBUC ={1,2,3,4,5,6,7,8} U{5,6,7,9,10}
png=9¢ B
_ _ (AUB)UC ={1,2,3,4,5,6,7,8,9,10}
Q.5 Use Venn diagrams to verify the
following: Au(BUC)=(AUB)UC
() A-B=AUB LHS=RH.S
Ans: (i)  Associativity of intersection.
A-B=AUB' Ans:
u AN(BAC)=(ANB)AC
c‘» L.H.S
AN(BNC)
An(BNC)
(i) (A-B)nB=B ={1,2,3,4}n[{3,4,5,6,7,8/ {5,6,7,9,10} ]
Ans:
(A-B) nB=B ={1234n{56,7} ={ }
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RH.S R.H.S
(ANB)C (AnB)u(ANC)
(AnB)AC ANB={1234}n{34,56,7,8
~[{L2,3,4}{34,5,6,7,8/"{5,6,7,9} ] ANB={34}
—(3.4){5,6,7,910} { | ANB=1{1,234}n{56,7,9,10}
Hence prove L.H.S = R.H.S AnB={}
(i)  Distributivity ~ of ~ Union  over (AnB)U(ANC)={34}U{ }
Ans: Intersection. :{3,4}
Au(BNC)=(AUB)n(AUC) (b) A=¢,B={0},C={0,12}
Ans:
::?B:UC()BQC) (i) Au(BuUC)=(AuB)UC
={1,2,3,4}U{3,4,5,6,7,8} ~{5,6,7,9,10} IXTJ'?BU(:)
={1,2,3,4}U{5,6,7} A?}(B?Ocl); {:}{:f{;}u{o’l’ )
={L2.34.5,68 (AUB)UC =[{ }u{0}]u{012}
R.H.S (AUB)n(AUC) _(0jufoL2)
AUB={1,2,3,4}U{34,5,6,7,8} ] ’
={0,,2)
AUB={1,2345678 Hence prove L.H.S = R.H.S
AUC ={1,2,3,4}U{5,6,7,9,10} iy AN(BNC)=(ANB)NC
AuC ={1,2,3,4,5,6,7,9,10} L.H.S
(AUB)A(ALC) An(BNC)={ }n({0}n{0.12})
—{1,2,3,4,5,6,7,8) 7{1,2,3,4,5,6,7,9,10} An(BAC)={ jn{0}
An(BNC)={}
(AUB)N(AUC)={1,2,34,5,6,7} RH.S
LHS=RH.S (AnB)NC
(iv) lIZJ)ri{ci,g;wibutivity of intersection over (AnB)NC :({ }m{O})m{O,l,Z}
Ans: | ={ }n{012} ={ }
—(AABYU(AA Hence proved L.H.S =R.H.S
AN(BUC)=(AnB)u(ANC) Au(;%C%{AuByﬂAuC)
LH.S An(BuC) LHS
An(BLC) AU(BAC)={ }u({0}{0,12})
={1,2,3,4}{3,4,5,6,7,8} U{5,6,7,9,10} —{10{0) =10}
R.H.S
An(BUC) (AUB)A(AULC)
={1,2,3,4}{3,4,5,6,7,8,9,10} AUB={ 1u{0}
AN(BUC)={34} AUB ={0)
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AUC ={0}L{0,1,2}
ALC={01,2)
(AUB)N(AUC)={0}n{0,1,2}
={0}

Hence proved L.H.S =R.H.S
An(BuC)=(AnB)U{ANC}
L.H.S

An(BuUC)

Hence proved L.H.S = R.H.S

(i)

AUB={2,4,6,8,...,20} U{1,3,5,7,...19}

AUB={1234,5,.,20}U{135,7,..,19}

(AUB) =U —(AUB)
={1,2,3,..,20} - {1,2,3,4,..,20} ={ }
RH.S

ANB

A=U-A

A'={1,23,..,20} -{2,4,6,..,20}
B'=U-B

B'={123,..,20} -{1,3,5,7,...,19)}
B'={2,4,6,8,..,20}

AnB={}

Hence prove L.H.S=R.H.S
(ANB) =(AUB)

L.HS

(AnB)

;C) A=N.B=2,C=Q ANB={2,4,68,..20}n{135,7,..19}
ns:
A=N={1,2,3,},B{O,i1,i2,} AﬂB:{ }
Au(BuUC)=(AUB)UC :
LHS (AnB) =U -(ANB)
AU(BUC)={1,2,3,.}L{0,+1,42,43,..} LQ ={123,...20}-{ } ={1,2,3,..., 20}
R.H.S
AUB
AU(BUC)={123.1UQ =Q T
RHS (AUB)UC A={123,..,20} -{2,4,6,...,20)
(Au B)UC ={1,2,3,...}U{O,il,irZ,...}uQ A’={1,3,5,7,...,19}
B'=U-B
={0.+1#2,.fLQ =Q B'={1,23,..,20} - {13,5,7,...19}
Hence proved L. H.S=R.H.S B’ 2{2 468 20}
Q.7  Verify De Morgan’s laws for the R
following sets: A'UB'={135,..,19}U{2,4,68,...,20}
U ={1,2,3,...,20},A={2,4,6,...,20} A’UB'={1,2,3,4,5,...,20}
and B= {1,3,5,_..,19} Hence proved L.H.S = R.H.S
Ans:
(i) (AUB) =ANB
L.H.S
(AUB)
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Q.8  Consider the set Ans:
P={x|x=5mmeN} and (;5):7£—_5J_2
Q={x|x=2m,meN}. find PnQ 3 3
Ans: = _25_2 = _32_6 z_g
P= {5(1)'5(2)’5(3) } (iV) 5(1)
P={51015,..} Ans:
Q-{2(1).2(2).2(3)... sx=8x" -3
2
Q={2,46,..} s(1)=8(1)" -3
=8-3=5
PNQ={510,15..}"{2,4,6,..} 0 s(-9)
PnQ={10,20,30,40.,...} Ans:
Q.9  From suitable properties of union and s(-9) :8(—9)2 -3
intersection, deduce the following
results: =8(81) =648-3 =645
(i) An(AUB)=AU(ANB) vi) S(Zj
Ans: 2
L.H.S Ans:
2
AN(AUB) S(ZJZS[ZJ _3
(AN A)U(AUB) - M ;
Since AnA=A :8{4—9}—3=2(49)—3 =98-3=95
An(AUB)=AU(ANB) |
(i) AU(ANB)=An(AUB) Q.11 Given that f(x)=ax+b, where aand
Ans: b are constant numbers. If f(-2)=3
L.H.S and f(4)=10,, then find the values
AU(ANB) of a and b.
(AUA)N(AUB) Ans:
AUA=A f(x)=ax+b
An(AUB) f(-2)=a(-2)+b
LHS=RH.S f(-2)=-2a+b
Q.10 If g(x)=7x-2 and s(x)=8x"-3 £ (2
find: (2)=3
0 90 bia
A —2a+b=3 0)
ns. f(4)=a(4)+b
f(4)=40+b
9(0)=-2 10=4a+b
i g(-1) 40+b=10 (ii)
Ans: Subtracting equation (i) from (ii)
9(-1)=7(-1)-2 4a+b=10
—_7-2=-9 F2at+b=4+3
5 6a=7
(iii) g(—gj
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7 15
a=— m==—
.6 - - - 16
Putting the value of a in equation (i) Q.14 A shopping mall has 100 products
_Z(Zj +b=3 from various categories labeled 1 to
6 100, representing the universal set U.
—Z+b _3 the products are categorized as
3 follows:
b :3+Z e Set A: Electronics, consisting of 30
3 products labeled from 1 to 30.
po 9t/ e Set B: Clothing comprises 25 products
3 labeled from 31 to 55.
b= 16 e Set C: Beauty products, comprising
3 ) ) 25 products labeled from 76 to 100.
Q.12 Consider the function defined by Write each set in tabular form, and inf
k(x)=7x-5. If k(x)=100, find the the union of all three sets.
value of x. Ans:
Ans:
A=1{123,..1
K(x)=7x-5 123,10}
100=7x-5 Clothing B={31,32,33,...,55}
#00 +15OE:> 7X Beauty product
X =
105 C ={76,77,78, 79,80,...,100}
X_T AUBUC={1,2,3,..,} U{31,32,...} U{76,77,...,100}
x=15
Q.13  Consider the function g(x)=mx’+n, AUBUC ={1,2,3,...,100}
where m and n are constant numbers. Q.15  Out of the 180 students who appeared
If g(4)=20 and g(0)=5, find the in the annual examination, 120 passed
values of m and n. the math test, 90 passed the science
Ans: , test, and 60 passed both the math and
g(x)=mx+n science tests.
g(4)=mx*+n (a) How many passed either the math or
9(4)= m(4)2 “n science test?
20=16m+n (b) How many did not pass either of the
16m+n=20 (1) two tests?
9(0)= m(O)2 +n (c) How many passed the science test but
5=n not the math test?
n=35 (d) How many failed the science test?
Putting the value of n in equation (1) _
16m+5=20 Ans:
16m=20-5 (a)
16m=15 Maths Studentsn(M ) =120
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Science students n(S) =90 (a) How many developers use at least one
of these languages?
n(MNS)=60 Ans:
n(MuS)=? n(P)=150
n(MUS)=n(M)+n(S)=n(MS) n(J)=130
—~120+90—60 =150 n(H)=120
(b) n(PNJ)=7
Total students n(p ~H )
n(M US)=180-150=30 n(JNH)=5
Students which are failed = 30 n(p ~JAH ) 40
© n(PAJAH)
Students passed the science test but not n(PUIUH)
the math test =n(P)+n(3)+n(H)=n(PAJ)+n(PAIAH)
=n(S)-n(MNS)=90-60=30
=150+130+120—-70—-60—-50+40
(d) =260
Students fail science test = n(S) (b) How many developers use only one of
these languages?
Total —n(S) Ans:
—~180-90 =90 =n(P)—-[n(PnJ)+n(PAH)-n(PnInH)]
. . =150-|70+60-40| =150-90 =60
Q.16 In a software house of a city with 300 [ ]
software developers, a survey was 3)-[n(Pr3)+n(PAH)-n(PNINPH)]
conducted to determine which
programming languages are liked =130-[70+50-40] =130—-80 =50
more. The survey revealed the PHP only
following statistics: )=[n(PAPH)+n(J APH)-n(PNJNPH)]
e 150 developers like Python.
e 130 developers like Java. =120-[60+50-40] =120—70 =50
e 120 developers like PHP. Developer use only language
e 70 developers like both Python and =60+50+50=160
Java (c) How many developers do not use any
' i of these languages?
o 60 developers like both Python and Ans:
PHP. ) Does not use language = Total
e 50 developers like both Java and —n(J UPU PH)
PHP. ) _ =300-260=40
o 40 developers like all three languages: (d) How many developers use only PHP?
Python, Java and PHP. ]
Ans:
=50
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