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Basic definitions

A set is described as a well-defined
collection of distinct objects, numbers or
elements, so that we may be able to decide
whether the object belongs to the collection
or not. Capital letters A, B, C, X, Y, Z etc.,
are generally used as names of sets and
small letters a, b, ¢, x, y, z ete., are used as
members or elements of sets.

There are three different ways of describing
a set, the descriptive method, the tabular
method and set builder method.

For example,

(i) The Descriptive form: A set ma ber
described in words. For instance, %(
of all vowels of the En

(ii) The Tabular form: E\m e

described etements within

brackets. @ s the set mentioned
above, then we may write:

A= {a, e,i, 0,u}

The tabular form is also known as the
Roster form.

(iii)Set-builder method: In set-builder
notation a set is specified. By using a
symbol or letter for an arbitrary set
member and stating the property

common to all the members. For
example;

A = Ixx is a vowel of the English
dlphabets |

This is read as A is the set of all x such that
v 1s a vowel of the English alphabets. The

symbol used for membership of a set is %
A means & is an element of A R\
re

A.ce A means c does n
-18 not a member énts of a set can
be anything: }J €, countries, rivers,

objects of our thought. In algebra, we

usually deal with sets of numbers. Such sets,
along with their names are given below:-
N = The set of natural numbers

=41.2.3 )

W = The set of whole numbers
=0 1.2,

Z = The set of integers
=40 £2...3}

O = The set of odd integers
o o 2 U o e o TR

E = The set of even integers
= {012, 44, ..}

={x |x:£wherep,qE Zandq# 0}
q

Q" = The set of all irrational numbers

={x |x¢£whenrp;qe Zandg#= 0}
q

R = The set of real numbers

=QuQ
Singleton set _
A set with only one element is called a
singleton set. For example, {3}, {a}, and
{Saturday} are singleton sets.
Empty set
The set with ho elemen
elements) i

number of
null set or

Remember!
The set {0} is a singleton set having zero as
its only element, and not the empty set.




Equal sets
Two sets A and B are equal if they have

exactly the same elements or if e @(ﬁ
element of set A is an elem Qﬂ

two sets A and B are equal

Thus, the set {W%@ F 3 are
equal. (-U

Equivalent sets: Two sets A and B are
equivalent if they have the same number of
elements. For example if A= {a, b, c, d e}
and B = {1, 2, 3, 4, 5}, then A and B are
equivalent sets. Thf! symbol ~ is used to
represent equivalent sets. Thus, we can
write A~B.

Subset

If every element of a set A is an element of
sct B, then A is a subset of B. Symbolically
this is written as A < B (A is a subset of B).
In such a case, we say B is a superset of A.
Symbolically this i1s written as:

B2 A (B 1s a superset of A).

Remember! — r\@
The subset of a set can nﬂ

follows:

| ACBifY x 2
ACHL AN

Proper subset: If A is a subset of B and B
contains at least one element that is not an
clement of A, then A is said to be a proper
subset of B. In such a case, we write:

A — B (A is a proper subset of B).
Improper subset: If A is a subset of B and
A = B then we say that A is an improper

subset of B. From this definition, it also

Q.1  Write the following sets in builder
notation:

i {1,4,9, 16, 25, 36,...,484} 09303001~
Solution:

'1,4,9 16,25, 36,... 484} D m
Set butldiﬂ' notation:

i f—

EXERCISE 3

follows that e

AllS set of itself
t subset.

tA={ab,c}, B=1{c, a b}
= {a, b, ¢, d}, then clearly.
AcC,BcCbhutA=B

| Remember!

When we do not wamt to distinguish
between proper and improper subsets, we
may use the symbol < for the relationship. It
is casy to see that;

NeWecZcQcR

Notice that each of sets A and B is an
improper subset of the other because A = B.
Universal set: The set that contains all
objects or elements under consideration is
called the universal set or the universe of
discourse. It is denoted by U.

Power set: The power set of a set S denoted

f‘l the possible

{a} {b}, {c}, {d}, {a, b},

{a,c} {rz d}, {b, ¢}, {b, d}, {c,d},
{a,b,c}, {a, b, d}, {acd} {b, c, d},
{a,b, e d}}

(if) IFD = {a}, then P(D) = {9, {a}}
If S is a finite set with n(S) =
representing the number of elements of
the set S, the n{P(8)} =2" is the number
of the elements of the power set,

Solution

IﬂB:{Zidﬁr{Z@
; Al n <10}

i) {0, = 1, £ 2,..., 21000} 09303003

Solution:
dx=n EW {0, %1, £ 2,..., 21000}
(i) {2.4,8,1 perey 1024} (19303002 Set builder notation:
(expected correction) » :

—



{xe ZA -1000< x< 1000}

5
(iv){6, 12, 18, ...,120} w0
T |

Solution: -

VAl
{6, 12, 18, ...,120} Q\\ﬁ@l\ﬁ\ ..

Set builder notation: :

-3 AU
{dx =6n, HW |
(v) {100, 10 y5+-, 400} 09303005
Solution:
= {100, 102, 104,...,400}
Set builder notation: )
= {xx=2n,ne NA50< n< 200}
(vi){1, 3,9, 27, 81, sif . 09303006
Solution:
{1,3,9,27,81, i
Set builder notation:
{¥x =3 ne W}
(vii) {1, 2, 4, 5, 10, 20, 25, 50, 100} 09303007
Solution:
{1,2.4,5, 10, 20, 25, 50, 100}

Hx=2""ne N @@\E\i’\"i
Set builder notation: T j@jo
{xx is a divisor of 100) o (\W .
(viii) {5, 10, 15, ..., 100} Z’\\\\g Dixe Nax+4=0)
Solution: O“ j\’\L "> T Solution:
{5, 10, 15, ..., 100} % {rxe NAx+4=0}
Set builder notatiop: S]\\N & Tabular form:
{dx=5n,ne n < 20} xtd=0=x=—4
{ix)ThesetufaIlintegershetween—lﬂﬂ { }-4egN
and 1000 09303009 (vii) {dxe NAx =x}
Solution: Solution:
Thesetofallintcgersbehwm—lﬂﬂand - {adxe NAx =x}
1000 . Tabular form:

Set builder notation:
tdxe ZAa-100 <x <1000}

Q.2  Write each of the following sets in Solution:
labular forms: {dxe ZA3x+1=0)
1) {xdxis a multiple of 3 A x < 36} 09303010 A o _
solution: (Expected correction) s lal o g
xlx is a multiple of 3 A x < 36} 1 =
3,6,9,..., 36) DA @)
i) {xixe RA2x+1=0} 093030 _C'( {‘a
olution: ®) —“*’;va@ | Write two
xe RA2x+1=0) “ &\B\B ~1  of the following sets:
iy INUE ) {a,b, c)

¢ Xnow ; lution:
e+ =0 W f: e v

(li){xxe PAx<12)

Solution:

Tabular form:
£2.3.5.7 11}

(iv)  {xxis a divisor of 128}

Solution:

- {Pixe Pax<12)

{x{x is a divisor of 128}

Tabular form:

(1,2,4,8, 16,32, 64, 128}
(M{dx=2""ne NA n <8}

Solution:

{1,2,3,4,5,...}

128}

(vill) {x€ Z A 3x + 1= 0}

Oy

1
3

cOW

™

Nayor>

09303012

09303013

09303014

09303015

09303016

09363017

proper subsets of each

m



Two proper subsets are {a} and {b}

(ii) {0, 1} 093030
Solution: : {
0,1} ?\KX@ N
Two proper subsets are L{1
(Hi)N \ 09303020
Solution:
N=1{(1,2,3,4,5...}
Two proper subsets:
1,3,5,7,...}and {2,4,6,8 ...}
iv)Z 09303021
Solution:
Z=1{0,%£1,42,43,44,...}
Two proper subsets:
1,23, 40 }and{ =23 4.3
v Q 09303022
Solution:
Two subsets: N and W
"R 09303023
S-alutiun:
Since, R=QuUQ’
w0 pmper subsets: Q and Q' “
i) (M xe Q AW 09303024
Selution:
sxe QA0<xs<2}
Take any two positive rational number up to
Two proper subsets: { l} {E
: il 57 B
24 Is there any set which has no
proper subset? If so, name that set. 9303025
Sedation 9303025
© z=. there is empty set has no proper subset.
5 What is the difference between
{a, b} and {{a,b}} ? 09303026 -
Selution
= b} is a set containing two ele nef
* while {{a,b}} is a sj
v one element.{] B

-‘(?IC'L e
mlements of
ch of the following

09303027

Tﬁ {1}
Solution:

{}

No. of elements =n =10 _

No. of elements in power set 2" =2"= |
(ii) {0, 1} 9303028
Solution:

{0, 1}

No. of elements in given set=n=
No. of elements in power set 2" =
(iii){1, 2, 3, 4, 5, 6, 7}

Selution:

{1,2,3,4,5,6,7}

No. of elements in given set=n=7
No. of elements in power set = 2“
(iV}{Il 13 72: 3, 4 5.6

pEER

5'in givenset=n=§

0. of elements in power set = 2" = 2* =256
mmmﬁ
Solution:
{'a! {b! G‘} }
No. of elements in givenset=n=2
No. of elements in power set=2"=2"=4
(vi){{a, b}, {b, ¢}, {d, e}}
Solution:

{{a, b}, {b, c}, {d, e}}
No. ofeiemeﬂtsmgwcuset =n=3
No. of elements in power set=2"=2" =8
Q.7 Write down the power set of each
of the following sets:
@ {9,11}
Solution
{9, 11}
No. of elements i

&iﬁ fi

Sﬂlutlaon'
{+y = %, #}
No. of elements in power set =2" =2 =16

2

=22=4

09303029

2’ =128

Power set:




{¢!{+}! !_J"r {x}s H’}- {+:_}v {+rx}~ {'+s+}r
=xhl=th et (=), (41— 20, Q

{+,x,+}, {—~,5~'r,-1'-,'-1,f+,,——1 X+ m@
Giii){ ¢ } f—i&m

Solution:
(¢} INE
No. of ele power set = 2" =

2t=7
Power set:
{0.{0}}
(iv){a, {b, ¢} } 09303034
Solution:

{a, {b, c} } )
No. of elements in power set = 2" = 72
Power set:

{9-{a}, b.c}, {a, {b,c}})

- Operations on Sets

Union of two sets:
The union of two sets A and B, denoted by
AUB, is the set of all elements ‘which
belong to A or B. Symbolically:;
AUB = {x[_xEA v xe B}

Thus if A= {1, 2, 3L, B

AUB= {12345} *

Intersection of 0

The inlﬂﬁﬁm sets A and B,

denoted by A B, is the set of all elements
that belong to both A and B. Symbolically:
ANB=lxdxe Aarxe B}.

Thus, IfA= {123}, B= {2,345}
ANnB={2.3) .

Disjoint sets:

If the intersection of two.sets is the empty
set, the sets are said to be disjoint. For
example, if

S; = The set of odd natural numbers
S:; = The set of even natural numbers,

then S, and S; are disjoint sets.
Overlapping sets: If the intersection of two
sets is non-empty but neither is a subset of,

the other, the sets are called overla W
sets, e.g., if
L= {2, 3, 4, 5, 6} and T

10} then L z=u1n:i{l}\’lr
- \

4

)

ol

Di QO@@@ The difference
s A and B denoted by A-B,
\ i f all the elements that belong to A

]

but do not belong to B.

Symbolically, A-B = {xxe Arxe B} and

B-A={xeBaxg A}

For example, if A = {1, 2, 3. 4,5} and
B=1{4,5,6,7,8,9,10},

then A-B = {1.2 3} and B-A={6,7,8,9,10}

Notice that: A~B = B-A. |

Complement of a set: The complement of a
set A, denoted by A’ or A® relative to the
universal set U is the set of all elements of
U, which do not belong to A.
Symbolically;

A'={xxe Uanxg A) |
For example, if U = Z, then =0 and O =g
For example.—i E@ﬂ?@f alphabets of

{ ;@, set of consonants,
owels, then C: =Wand W, = C.

Identification of Sets using Venn
Diagram

Venn diagrams are very useful in depicting
-visually the basic concepts of sets and
relationships between sets. These diagrams
were first used by an English logician and
mathematician John Venn (1834 to 1883
A.D).

In the adjoining figures, the rectangle
represents the universal set U and the
shaded circular region represents a set A
and the remaining portion of the rectangle
represents the A' or U-A.

I = =

Tt =
s =

d




llustrating basic operations on two sets in

e \ =
Below are given some more diagrams f the result ’:‘ 1@@@&&1 in each

different cases (the lined region represe @@
Disjoint se N Aupping_ sets AcB
N~ Nl
1B % : | E%
A

*ALUR=G * A B=é *AB=8B * AR =A
* ni AUB) = n(An(B) * {AUB) =n(AYEIA{ANB)  * n(AUB) =n(B) * n{ACR) =nlA)
] %
U L i) 5 U
(@ &
*ArB=¢ AR =4 *A~B=B
* fA~Ry=0 = n{ A~B) =nlB)
I
*A-B=A *A-B=¢ *A-B2d
& n{A-H)=n{A) * nfA-Bi=0

u U
3_.* O
*h-a=H * niB-A)= H{B}"“{MB] *B-A =6 *B-A =¢
® nfB-A)=n({B) * niB-A) = n{Bl-n{A) *niB-A)=0

Operations on three sets 9303035 (i) AuUB=BuUA

(Commutative property of Union)

" A, B and C are three given sets, (i) AnB =BnA
“perations of union and intersection can be (Commutative property of Intersection)
s=rformed on them in the following ways: (ii)AABUC) = (ALB) UC

AU(BUC) (i) (AUB) UC (Associative property of Union)

) An(BUC) (iv) (AnB) AC (IVIAN(BNC) = (AnB) nC

) A(BNC) (vi) (AnC) U (BAC) (Associative prop Ly fw )
1) (AUB) NC (viii) (AnB) uC (VAL )

0) (AUC) N (BLO) R\'{g ion over intersection)

UC) = (AnB)UANQC)
istributivity of intersection over union)

“\ ¢ now state the fund: Sattes o (vii) (AUB) =A'nB’ (De Morgan’s Law)
weon and intersectid r three sets. (viii) (An B) " = A'U B' (De Morgan’s
Froperties Law)

it




Verification of the properties using sets @ @@ﬁm 09303037
Let A = {1,2,3}, B={2,3,4,5} and C={34,5,6, @T\ﬂ G0

Commutative prnperty of union:\ \ 77\ ( () @1

AUB = BUA \S\« R

(i) AUB= {123
Wﬁ )
BUA = 451w {1,23)

= £1.203.4.5).....G1)
S0,AUB = BUA
Commutative of intersection:
AnB =BnA '
(ii) AnB = {1,2,3} n {2,3,4,5} ;
=1{2,3}...... ()
BNA = {2,3.4,5} ~'{1,2,3}
i 1 SR
So,AnB = BnA :
(iii)Associative Property of Union:
AU(BUC) = (AUB)UC W
LH.S = AUBUC) @@YY
= AU2345)03.45,6738)) @Ya
—{IZ,B}U{2,345678} @@
=1{1,2,34,5,6, ? %
R.H.S =(AUB)UC
—( 1 uC
=9, 3.4; }u{34,5673}
SAL23AS 6N o (i)
From (i) and (i1) L.H.S=R.H.S
Hence proved AU(BUC) = (AUB)UC
(iv)Associative Property of Intersection:
AN(BNC) = (AnB) 1C
LH.S=An (BAC)
=An ({2,345} {3.,4,5,6,7.8})
= {1,2,3}n{34,5)
= {3}..0ereeenni)
R.H.S=(AnB)nC
=({1,2,3}n ({2,3,4,5})uC
= {2,3}n{3,4,5,6,7,8}
e S @@m

From (i) and (ii) L.H.S=R H.S A0\ § X\
Hence proved Au(BUC) = (AUB @ \g\
(v) Distributive prup rsection:
AU{'BI'"\C) g b
..(i)

(AUB) A -[{1,2.3} U {2345)] N [{1,23} U {3.4,5,6,7.8}]
= {1.2,3,4,5} N {1,2,3,4,5,6,7.8}




= {1,2,3,4,5} ...(ii) @m
From (i) and (ii), A U (BNC) = (AUB)  ( @w@o@
(vi) Distributive Property of Inte»%«{])@
.____z'\'

AN (BuC =(AnB)u (
e ";@w

=m( . . +6:?13})
= {I 141516|?:8}
= {23t anid)

R.H.S = (ANB)U (ANC) |
(AnB) ={1,2,3}n {2,34,5}={2,3}
(ANC) = {1,2,3}n{3,4,5,6,7,8}=(3}
RH.S =(AnB)U (ANC)
= {2,3}u{3}
it 7/ LA SNOIS R 2 T
From (i) and (i) L.H.S=R_.H.8
Hence proved An (BLC) = (AnB)U (ANC)
(vii) Let the universal set be U = {1,2,3,4,5,6,7,8,910}
AUB = {1,2,3} U {2,3,4,5} = {1.2,3,4,5}
(AUB)' = U-(AUB) = {6,7,89,10}  ...(i) @@@
A'=U-A={4,5,6,7,8,9,10) = @w 0
B'=U-B={1,6,7,8,9,10} @@
A'NB' = {4,5,6,7.8,9,10 %
= {6,7.8,9,10}
From (i) and (i), (A .,‘::I-i‘d‘—l
(vili) De-Morgan's {aw (ANB) '=A’UB'
Lot U={1,234,...,10}, A={1,2,3}, B={2,34,5}, C=(3,,5,6,7,8}
L.H.S=(ANBY s
(ANB) ={1.2,3}n {2,34,5)={2,3}
(ANB)' =U~ANB)
={1,2,34,...,10}-{2,3}
={1,4,5,6,7.8,9,10}.........(3)
2.H.S= A"UB'
A'=U-A |
__'f:{ 112:3141- ' wlu}-{ 1 1213}
1'={4,5,6,7,8,9,10}
Now, B'=U-B
8={1,2,34,...,10}-{2,3,4,5)
5'={1,6,7,8,9,10}

Now, A'UB'={4,5,6,7,8,9,10},{1,6,7.8.9 0}O W
=11:4,5,6,7.8,9,10} (ii) Q@l@@@
From (i) and (i) W K&m o
LHS=RHS o

W

e s L) e —

Aicoly



Verification of the properties with | [
the help of Venn diagram 3038) #\Y\Y m o
(i) and (1i): Verification i Ly V}-&l E 1
therefore, do it b)r AN
! £
(iii) In F1W§* epresented by a
vertically region and BUC s _B z'l C
represented by a horizontally lined region. 4
The set A(B wWC) is represented by the Fig-(:‘-}
region lined either in one way or both, In ‘Fig (4) the doubly lined region
U represents (AmB) nC. Since in Fig. (3) and
I Fig. (4), these regions are the same,
|l||ml """'I therefore, An(BNC) = (ANB) N C.
= U
— A
= ]
= = = O
S~ _|o X@@ : :
Fig. “]O V % g
In Fig. (E)AuBm e a B G
horizontally line nd C by a
vertically '- egion. (AUB) wC is
represented by the region lined in either one Fig.(4)
or both ways. p
From Fig. (1) and (2) we can see that (v) In Fig. (5), Au (BNC) is represented by
the region which is lined horizontally or
U vertically or both ways.
-\
-
Fig.(2)
A v (BuC)=(AuB) LC /E“:\Jw .
(iv)in Fig. (3), the dﬂu line @ U Fig.(5)
represents In Fig. (6), (AUB) n (AUC) is represented
by the doubly lined region.

AN(BNC)
MIW Since the two regions in Fig. (5) and (6) are
_ the same, therefore,

N




'EQL (K\ﬁ@C

. Fig.(6)
AUBAC) = (AUB) A (AUC)
(vi)Verify yourselves.
(vi) In Fig. (7), (AUBY is represented by
a vertically lined region.

U

In Fig. (8), the doubly lined region
represents A ‘nB’.
The two regions in Fig. (7) and (8) are the

4
N
!
I
| B
e
e T
S

same, therefore, (AUB)' = A'nB’
| 2 r =
=B=
'!——_
\ J ij_—_.
Fig.( E} %

(viii) Verify yourselves. S
Example 1: Cunm enn
diagram ill -emply sets.
and B.

canars

m of elements to

m sets A and B.
entify all the elements exclusively in
set B and not in set A,
(¢) Calculate the union of sets A and B.

14
13
15
I
Solution:
From the information provided in the Venn
diagram, we have:
let Us=
11,2,3.4,5,6,7,8,210 4,15}

(a) The elements common to sets A and B .
are the intersection of the sets:
ANB = {5,6,8}

(b) The elements that are nnly in set B, not
in set A, is the sets’ differences.
B-A=1709 10,12}

(c) AUB =1{1.23456,8) U
15,6,7.8.9,10,12}

=11.2.3,4.5,6,7.8.9,10,12}

Example 2: Consider the adjacent Venn

diagram representing the students enrolled

in different courses in an IT institutions.
09303039




A = {Students enrolled in an Applied Robotics}
G = {Students enrolled in Game Devel meﬁt}
W = {Students enrolled in
)
(a) How many studen s{}m I
applied

(b) Detennm\t‘}e total number of students
enrolled in a Game Development.

(c) How many students enrolled in the
Game development and Web designing?

(d) Identify the students enrolled in Web
development but not Applied Robotics.

(e) How many students are enrolled IT
institutions?

(f) How many students enrolled in all three
courses?

Solution:

(a) Set A represents the total number of
students enrolled in the Appljad
Robotics program.

Total =370 + 205 + 125 +240%9

So, the total number of

Applied Robotics co
(b) The total dents enrolled in
a Game Development is represented by

the set G.
Total =205 + 125 + 270 + 425 = 1025
Thus, the Students enrolled in a Game
Development is 1025,
(¢) Total students enrolled in both the Game
dcvelopment and Web designing is the
intersection of G and W.
GNW = 125 + 270 = 395
Therefore, 395 students are enrolled in both
the Game development and Web designing
Course.
(d) The students who are enrolled in Web
development but not in Applied Robotics is
the sum of values 336 and 270 in set W. "

53

@;gpment
lied Robotics.

Total @F@

nts who enrolled in
courses but not in

(e) The total number of students enrolled in
all three courses is represented by all the
values inside the circles. |

Total = 370+205+125+240+425+270+336

= 1971

(f) The students, who enrolled in all three
courses are the intersection of all the
circles, are represented by the value 125,

Real world applications

Cardinality of a set

The cardinality of a set is defined as the

total number of elements of a set. The

cardinality of a set is basically the size of
the set. For a non-empty set A, the

cardma!lty of a set is d @y n(A). If A

= {1.3,5.78 e@@ To find the

‘ﬁ: 8e1, we use the following
¢ inclusion-exclusion principle

r two or three sets.

an:i le  of Inclusion
Exclusmn for Two Sets

Let A and B be finite sets, then
n{AUB) = n(A)+n(B) -n(AnB)
and AUB and AnB are also finite.
Principle __of  Inclusion
Exclusion for Three sets

If A, B and C are finite sets, then
n(AUBULC) =
n(A)+n(B)+n(C)-n(ANB)-n(ANC)
-n(BACH(ANBAC)

and AUBUC, AnB, AnC, BnC and ANBAC

are also finite.
@ O

Q@m

n a sports club. 58 studmts;nm the

and

and

Example 3: There are 98 sec
swimming club, and 5{1 ctub How many students participated in both

games?



~anus

ek

Solution:
Let U = {total student in a sports {:luh of \@\j\ﬂ
A = {students who participa }O
B = {students who parucipatfﬁ
From the statemen science books category. How many books
n(U) = n{AuB =58, n(B) = Sﬂ are classified under both the Islamic and
We want to find the mtal number of students science categories? 09303040
who participated in both clubs. Let U = {total number of books in library}
n(ANB) =7 A = {70 books in Islamic category}
= {90 books in Science category}
U C = {15 book that does not belong to
A B any category}
x = number of books that belong to both the
categories
48 I 40 The adjacent Venn diagram shows the
number of books that are classified under
both the Islamic and science ries.

exclusion for two sets,

As, n(U) =1 2 2 8

Using the principles of inclusion and @‘m{ﬂ @O
n(AUB) =n(A) + n(B) - Q@S 175-150=x
= n(AnB) =n(A) + n(B)} ﬂl 25=x=x=25

U
= lﬂ A B
Thus, 10 students participated in both clubs. - ;
The adjacent venn diagram shows the
number of students in each sports club, _ 70-x B 90«
Example 4: Mr. Saleem, a school teacher, :
nas a small library in his house cunta:mng
150 books. He has two main categﬁnes for
these books: Islamic and science. He E
categorized 70 books as Islamic books and Thus 25 books are classified under both
#0 books as science books. There are 15 [slamic and science categories.
sooks that neither belong to the Islamic nor

Example 5: In a college, 45 teachers teach mathematics or ob @ I-Iere is
nformation about teachers who teach different Sub_l Jj
I8 teach mathematics @@@

»

* 8 teach chemistry \\)\Sﬁ
* 12 teach physics

* 6teach both ma m\'

* 4teach hoth chenustry

L]

2 teach both mathamahcs and chemistry.

65



Solution:
Let U = {total number of teachers {f the
M = {teachers who tedch mathe

* How many teachers teach all three subjects? ﬂ@ @@R@

n(MnP)=6,

n(PnC) = 4, n(M~C) = 2

Total number of teachers who teach all the subjects:

n(MPNC) =7

Using the principle of inclusion and exclusion for three sets:
n(MUPLC) = n(M)+n(Py+n(C)y-n(M~ P}-n{PﬂC}—n{MnC)—Fn(M'\PnC} :

= n(MAPNC)= n(MUPUC)-n(M) -n(P) —n(C}+n{MmP)+n{PﬁC}+n{MﬁC) ‘
=45-18-12-8+6+4+2

=19 '
Therefore 19 teachers teach all subjects, "‘a 0@@@

Example 6: A survey of 130 custo I @H gi 8 ers purchased both cosmetics

shopping mall was condu in whi ‘% 0 and electronics

were asked about buying * 12 customers purchased all three

The survey result owing products i.e. garments, cosmetics and

statistics: g 09303042 electronics.

* 57 cust ‘bough garments (a) How many of the customers bought at

* 50 customers bough cosmetics least one of the products: garments,

*® 46 customers bough electronics cosmetics os electronics?

* 3] customers purchased both garments (b) How many bought only cme| of the
and cosmetics. products: garments, cosmetics or

* 25 customers purchased both garments electronics? s
and electronics. ; (c) How many of the customers did not buy

any of the three products.
Solution: :

Let U = {total number of customers surveyed in the shopping mall} : I
G = {Customer who bought garments} '
C = {Customer who bought cosmetics}

E = {Customer who bought electronics} -
From the statement of problems, we have 2 (F@]m

n(U)=130, n(G)=57, n(C) = 50, n(E) = 46, @Q‘J‘J ) = 25, n(CHE)=21 and
n(GNCHE)=12, (S

(a) We want to find the tofal| /3 who have bought at least one of the products:
garments, cosmetics or elec are to find n(GUCUE),
and .

Using the pringi exclusion for three sets:

n(GUCUE) (C)(E)}-n(GNC) —n(GAE) ~n(CNEHn(GACAHE)




= 57+50+46-31-25-21+12
= 16577
=88

Thus, 88 customers bought m
(b) Customers who b ﬁ;ﬁ@
= n(G) _n(cﬂ?‘@m&fanmm

57-31-25

13

Customers who bought only cosmetics
= n(Crn(GNC)l-n(GNE)n(GNCAE)
=50-31-21+12

I

Vel
Spy/e

uct garments, cosmetics, or electronics.

Customers who bought only electronics
=n(E)}-n(GNE) —-n(CNE)+n(G~CAE)

= 46-25-21+12=12

Therefore, he customers bought only one of
the products: garments, cosmetics, or
electronics = 13+10+12 =35

(c) Since the total number of Customers

=10 surveyed was 130, and 88 customers bought
at least one of the products: garments,
u cosmetics or eclectronics. The customers
A who did not buy any of the three products
can be calculated as:
v n(GUCUEF = n(U) ~n(GUCUE)
= 130-88 =
w So, 42 m%d@@ any of the
42
—%\x@m@
cxercise 3.2
.1  Consider the universal set AmB = {6, 12, 18, 24, 30} n{8, 16, 24}
U= {x: xis multiple of 2 and 0 < x < 30}. = {24}
i {x:x is a multiple of 6) and (iii) Draw a Venn diagram
= {x:x is a multiple of 8} : Venn diagram:
eil List all elements of sets A and B in
tabular form. 09303043
1) Tabular form: 26
solution: 09303044
©=1{2,4,6,8, ...,30} 3
L= {6, 12, 18, 24, 30} )
8= (8, 16,24}
i) Find An B
S 14 20
Solution: i}
. —(C o
i \\”\S\@J Sl
02  Let,U=f{x:xis anin \;&
G=f{xx=2"for mteger } and '
H={xixisa nqua
i List all ele sets G and H in tabular form 09303045
é-alutiun:
.t Tabular form: L 09303046

oo



U =1{1,2,3,4,..,150) @ ()@m
G ={1,2,4,8,16,32,64, 128} Y i}ﬂ ‘
H ={1,4,9, 16, 25, 36, 496481 ﬂ}j_\x KL
(ii) Find GUH ® ?\;@ 09303047
Solution
GUH ={l, 2 3}u{1 4,9, 16,25, 36, 49, 64, 81, 100, 121, 144}
GUH —{N 9,16, 25,32, 36, 49, 64, 81, 100, 121, 128, 144}
(iii) Find GAH 09303048
Solution:
GNH ={1,2,4,8, 16,32, 64, 128} {1,4, 9, 16, 25, 36, 49, 64, 81, 100, 121, 144}
GnH = {1,4, 16, 64}
Q3 Cnnnidertheutx? = {x:x is a prime number and 0 < x < 20} and
Q= {x.xisadhuornﬂlﬂnndﬂ{x-:zﬂ} 09303049
Solution:
P={2,3,5,7, 11,13, 17, 19}
Q={1,2,3,5,6,7, 10, 14, 15}
(i) Find Pn Q ] 09303050
Solution: '
PrQ=(2,3,5,7,11,13,17,19} n {1,2,3,5, 6,7, 10, 14, 15 O(g“@
o= (23,57 2\ (O
(i) FindPUQ - @@Qﬁ —
Solution: O‘
PUQ=1{2,3,5,7, 11, I3, . : ,ﬁ 7, 10, 14, 15}
PUQ={1,2,3,5, 4 15, 17, 19} |
Q4 Veﬂw%nw propertiesof | LHS ={1,2,3,4, 51n{4, 6, 8, 10}
union and i ion for the following ={4} (1)
pairs of sets: Now,R.HS =BnA
Solution: =1{4,6,8,10} n {1,23,4,5}
i) A={1 . B={4, ={4) o= = V)
g;{:i.,,f e R SRR T v From (i) and (ii) L.H.S = R H.S
(a) Commutative property of union Hence (AnB) = (BnA)
AUB =BuUA ()N, Z 9303053
L.I-LS = AUB Solution
—{123456810} (i) NcZz _ ,
RHS =BUA : (a) Commutative propezty of union:
={4,6,8,10} U {1,2,3,4, 5) NUZ ZUN
=1{1,2,3,4,5,6, 8, 10} (ii) H.S = Nu [ )
n
From (i) and (ii), LH.S =R.H.S. Q 11)LHS RHS
Hence, AUB = BUA ; mﬂ( mmutative property of intersection:
(b) Commutative property %%E@’ NNZ =Z~N
ANB =BnA 3 LHS=NnZ=N (i)
LH.S = AnB{| RHS=Z~N=N (ii)




From (i), & (ii)) LH.S =R.H.S
(iii)A = {xlxe RAx20},B=R

Solution
ﬁunmn

A={xxe Rax20},B=
= AcB

(1)
(i1)

T

(a) Cnmm

AUB = BuA

LHS=AuB=B

RHS=BUA=R

From (i) and (i1) L.H.S = R.H.§

(b) Commutative property of intersection:
AnB =BNA

LHS=AnB=A (i)

RHS=BnA=A (i1)

From (i) and (ii) LLHS =R.H.8

Q.5 Lﬂut{ﬂthichdueuftg:hritj}
A={a,b,c,d,g h}, B={c,de,fj}
Verify De Mnrgan's Laws for these setn,

?&m\\@

Solution:
U={a,b,c,d,e,.f g h,
A=1{a,b,c,d g h}

B ={c.defj
(i) De-Mo : (AUB)' = A'nB’
L.H.S=(AUB)' ' 09303086

(AuB)={a,b,c,d, g, h} w {c, d, e, f, j}
(AUB) = {a,b,¢,d, e, f, g h, j}

Now, (AUB) =U- (AuUB) .

= {alh!c de W2 fr ga h-l- 1-: j }_ {awblcldiﬁvﬂg)hﬁj}

Eﬁ% 31#4: So, AandBare
ing'sets.

L.H.S = (AUB)
=== B
iy b}
: .53 B ;r“ B £
===
Fig. 1

(AwB) = region of horizontal line segments
(AUBY = region of squares.
RHS=A'nB

I 'r..‘
R T —
‘lu -,'L"L [:__ Sr} ‘1 '
Gl =
[~ d :
n f ]
_:—ﬁ(’{
e R
Fig. 2
A'mB' = Region of squares,

From Fig.1 and Fig. 2.
Region showing (AwB)'and A’ B’ are same
which prove that (AUB)'= A’ " B’

={i} (1) (ii) De-Morgan’s law: (AnB) = A" U B’
Now, RHS=A'"n B LH.S =(AnBY 09303057
=U-A (AnB)= {a,b,c,d, g, h} n {c,d,e. £ j}

A'={a,b,c,d, e £ g hij}- {abedgh} (AnB) = {c, d.}
- {E, f: i,j} NDW,
Now,B' =U-B (AﬂB}'—U (AnB)
B ={a,b,c,d, e f ghij }—fc.d e £} a b, c, d, e f 1, j}—{c, d}
B ={a,b, g h,i} @ (i)
Now,RHS =A'nB’ “ -
= (e, L)y %(@‘l\; i
= {i} _é% LM} A={a,b,c,d,e.f g h.i,j} ~{a bc,d gh}
From (i) and (ii)
LHS=RH, \U\M A= {e, i, j)
(AUB) = A'n Now, B' = U-B




B’ = {a: h! Ctdwe: f.g; h, ]1_”' —'-{E.ELE?, fij}
B'={a,b,g h,i} )

Now, R.H.S = A'UB' %
zieifliij}u{ai‘b'g‘h‘i g@
={a,b,e,f g W@
From (i) and. (i{), o =R.H.S

(AnBY = A"OB :
Hence proved

Verification by venn diagram

[iend

d

L.H.S = (AnBY
I I

U Jl

L

BN
Hr‘

N ’ 17
[]] I ﬂ
’ Fig. 1 (@)
AmB = Region of horizontal lipe se %(
(AmB)' = Regions of vﬂiﬁ :
o]

RHS=A'UB
I

L i

[l

|

T
- L

Fig, 2
A"UB' = Regions of squares, horizontal and
vertical line segments,
From Fig. | and fig. 2, regions showing
(AmB)' and A"UB' are same which prove
that (AnB) ' = A'UB".
Q6 If U={1,23.....20} and A={L3.5,
-=+319}, verify the following:
Solution:
U={1,2 3,4,.,20}

A={13.5 .19
(i) AUA' = U\NJ\\I{NL

Solution:

@ 0@@(@ e

Vesxs U

Al={1,23.4,., 20}-{1,35....,19}
A'={2468...., 20}

Now,

19} v {2,4, 6,8, ...,20}
AUA'={1,23.45... 20} (i1)
From (i) and (i)

AUA' = U (Hence proved)

() ANU = A

Solution:

ANnU=A

Proving AmU = A:
A={1,3;5,...,19) (i) -
Now,

ANU=11,3,5,...,19} i 3.4,

5...20} 0

: @o@p (ii)
{ 11
=_A

Hence proved

(iii) A A’ =¢:

Solution:

ANA' =

e ] B 19}

U={1,23.4 5 1§20

0

09303059

iiiii

A={2 4.6 8, .... 20}
Now,
ANA'={],3.5. ..
20}
ANA'={}
ANA'=¢H

19V~ {2,4,68. ...

ﬁ@m
S5 students, 34 like to

( }5\ nd 30 like to play hockey.
m each students likes to play at least

one of the two games, How many students
like to play both games?
Solution :




Let A and B are two sets showing the
students  playing  cricket and  ho ey O
respectively.

Total student = n(AUB) = 550 m\}s
4 like to play cricket =4 ):

30 like to playM)’ﬂﬂ

Let x student e to play both games,

HANB)=x

-sing principle of inclusion and exclusion
Lor two sets.

“AUB) =n(A) + n (B) - n(ANB)
55=34+30-x

55=64-x

x =64-55

x=9

“fus 9 students like to play both games.
Venn diagram:

% In a group of 500 employees, 250
“in speak Urdu, 150 can speak English,
= can speak Punjabi, 40 can speak both
“rdu and English, 30 can speak both
“aglish and Punjabi and 10 can speak
“oth Urdu and Punjabi. How many can
socak all three languages? 09363060
Selution:

~=t A, B and C be three sets representing
~= employees who can speak Urdu, English
#=c Punjabi respectively.

“oz] employees = 500

~=0 can speak Urduy, i.e. n(A)=250

<an speak English, i.e. n(B) = 150

~ can speak Punjabi, i.e. n(C) &

-

QrO

ol

10 cﬁw@me

can speak all the three languages,

n(ANBNC) =x \
Using principle of inclusion and exclusion
for three sets.
n(AUBLC) = n(A) + n(B) +n(C)-n(AnB)-
n(BAC) -n(ANC) + n(ANBAC)

500 =250+ 150 + 50 —40 -30 —10 + x

500 =450 - 80 +x

500=370 +x

500-370=x

130=x
-
Thus 130 employees can speak all the three
languages.
Q.9

54 wear a cap and

d2 ear a cap and green
- The Total number of people with
either a blue or green shirt or cap is 25,

How many people are wearing caps?
019303061
Solution: (Correction)

Let A, B and C be three showing people

who wear green, blue shirts and cap

respectively.

15 wear green shirts = n(A) = 15

19 wear blue shirts = n(B) = 19

Let'x wear caps =n(c)=x

3 wear blue and green shirts = n(AnB) =3

4 wear cap and blue shirts = n(BC) =4

2 wear cap and green shirts = n(AnC) =2

34 Wear either blue, green or cap
n(AUBUC) =34

t 1 L 3
Accﬁ 0 H"

LrF 1

0) = n(A)n(B)+a(Cr-n(AUB)x

b
= can speak Urdu and Englj (BAC)-n(ANCytn(ANBAC)
™ A~B) =40 J\ﬁﬁ? o 34 = 15+19+x-3-4-2+0
% zan speak Engl jabi, i.e. 34 = 34+v-9
m=-C)=30
— = — e




<6 g

}4,—,54'4-9—11

o R—\ﬂ?\ &;\g \5 ‘Lﬁ -'lapiops and tablets, n(AnB)=9
— : )| "6 have laptops and books, n(A~\B) = 6
s =' Q WJ(@U"&\'S 4 have tablets and book, n(BNC) = 4
us peupf ﬁﬁ\\l N e 8 have all these items = n(ANBNC) = 8
?{F\\I IR 35 have laptops, tablets or books =
= {ANBNC) =35
Q10 In a training session, 17 Using principle of inclusion and exclusion
participants have laptop, 11 have tablets, for three sets

9 have laptops and tablets, 6 have laptops

and books and 4 have both tablets and n(AUBUC) = n(A) + a(B) + n(C) —n(AnB)

books. Eight participants have all three = 8(BNC) - n(ANC)n(ANBNC)
items. The total number of participants =17+ N+x—9-4-6+8
with laptops, tablets, or books is 35. How 35=36-19+x

many participants have books? 9303062 35=1T+x

Solution: 35-17=x

Let A, B and C be the sets representing the 18=x

participants having laptops, tablets and =

books respectively. Thus 18 parti 'p@@@o&ks.
17 participants have laptops, n(A) = 17 y‘%“ A
NS
to

11 participants have tablets, n(B) = {E o AT\

Q.11 A shopping mall has 1 $.)1 50 representing the universal set
U. The employees fall i gories:

09303064
e Set-A: 40 5 a salary range of 30k-45k, labeleld from 50 to 89.

e Set-B: oyees with a salary range of 50k-80k, labeled from 101 to 150.

* Set-C: 60 employees with a salary range of 100k-150k, labeleld from 1 to 49 and 90 to 100.
(a) Find (A"UB')NC (b) Find n{AN(B‘~C%)}

Solution:

U={1,23,4,., 150}, n(U)= 150 . .

A= {50,51,52, ..., 89}, n(A) = 40 !

B = {101, 102, 103,..., 150}, n(B) = 50

C={1234,..49,90,91,92,...,100}, n(C) = 60

(a) Find (A"UB')"C 09303065

A'=U-A

A'=1{12345...150} - {50,51,52,...,89}

A'=({1,2,3,4...,49,90,91,92,93,....150}

Now, B' = U-B A o
={1,2,3,4...,150}- {101, 102, 103,...150} K rﬁr\\r/‘%}};&f_f}@\y@
B'={1,2,3,4...,100} Q f\wh\lhu
Now, - mﬁ*w @5\ = :
A'UB = {1,2,3,4,...,49,%%\?‘%13)%

A'UB = {1,2 3.4

Now, T\\J!‘\,:&ﬁ\jb

(A'UB) NC=(1,234,...,150} 1{1,2,34,....49, 90, 91, 92, ....100}

uil, 2,3,4, ...,100}




(A'UB') AC={1,2, 3, 4, ..., 49, 90,91, 93,.. mo}
(b) Find n{An(B ﬂC‘)} A
B = U-B %
B°=1{1,23,4,5,..,150}-{ %l\g@‘ﬁ
BS={1,2,3,4

Now, C*= U—C\W
Co={1,2,3,4,...,150}—{1.2.34,....49,90,91,92,...,

C*= {50, 51,52, ...

Now

B°nC* = {50,51,52,...,89} =

Now

AN(B'NC’) = AnA

ANBNCH=A

n{ANB'NC)}=n (A) =40

Q.12 In a secondary school 125 students

participate in at least one of the following

sports: cricket, football, or hockey. 09303067

¢ 60 students play cricket.

e 70 students play football.

e 40 students play hockey.

» 25 students play both
ball. cr@

o 15 students
hockey.

e 10 students play both cricket and
hockey.
(a) How many students play all three
sports?

(b) Draw a Venn diagram showing the
distribution of sports participation in all
the games.

.89, 101, 102, 103,...,

5 and

Solution:

Let A, B and C be the sets representing the
students who play cricket, football and
hockey respectively.

60 students play cricket = n(A) = 60

70 students play football =n= (B) = 70

40 students play hockey = n(C)=40

25 students play both cncket and footba ﬂ*&v
n(AnB =25 \
15 students play both fcn

10 students p cncket and hmkey =

o(BAC) =15
2(ANC) = 10

—«ﬂ" “{é:\‘ 6@3@@@

15'.']}

150}

(a) Let students playing all three games be
n(ANBNC) =x,

Using principle of inclusion and exclusion.
n{ﬁuBuC} n(A +n(B +E@ n(AnB)

5-15-10+x

b e W)
—

125 = 12{} +x
125-120=x
5=x=

Thus 5 students play all the three games.
(b) Venn Diagram

2
[&] ‘uc:p-‘-”?

R
Y&\M -was conducted in which

ople were asked about their
favourite foods. The survey results
showed the following information:

e 40 people said they like nihari
e 65 people said they like biryani

9303068

e ——————————— R ——

o )



! r
.

30 people said they like korma S
20 people said they liked nihari and _\
biryani. (\C
35 people said they ani =
korma ﬂ
2?pe0ﬁ- ¥ like nihari and
korma, {j\,

* 12 people said they like all 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?

(¢) How many people like only one of the

following foods: nihari, biryani or korma? -

(d) Draw a Venn diagram.

Solution

Let A, B and C be the sets representing

people who like nihari, biryani and korma

respectively.

130 total people suryed, n(U) =130

40 people liked nihari = n(A) =40

65 people liked biryani = n

30 people liked korma =

20 people Ii

n(AnB) =20

35 people liked biryani, and korma

n(BNC) = 35

“and biryanj

27 people liked nihari and korma = n{ANC)
=27

12 people liked all three foods =
n(ANBAC) = 12

(a) Number of people who liked nihari,
biryani or korma is n(AwBUC).

Using principle of inclusion and exclusion.

n(AUBUC) = n(A) + n(B) + n(C) -

n(ANB)- (BNC) ~n(ANC) + n(ANBAC)

= 40+65+50-20-35-27+ 12

167 - 82

85

Thus 85 people like atleast

(b) Number of
food item.
N(AUBLCY =

Ve

~angmse

0
{\%‘Lﬁ@@@= 45] S
@ d-not like any food item.
X@ ople'who like only nihari =
e n{A}—n{AﬁB}-n{AﬁCﬁn(AﬁBﬁC}
40-20-27+12
52-47=5
People who like only biryany:
nfB}—n{AﬁE}-n{BnC'ﬁn(Ar‘\BﬁC)
65-20-35+12
77-55
=22
People who like only korma:
= n{C}—n{AﬁC)——u{BnC}m{MBﬁC)
50-27-35+12
62 - 62
0
us number of people who
the foods item = 5422

(@) Ve \QHEQ E@@E&)@
MUY=

like only one of

45

inary Relations
(i) Let A and B be two non-empty sets,
then the Cartesian product is the set of
all ordered pairs (x, y) such that xe A
and y e B and is denoted by:
AxB = {(x, y)xe A H

a
ii) %}@E@ called a binary
1 751 ply a relation, from A to
\ 0 dinarily a relation will be denoted

by the letterr.

(ili) The set of the first elements of the
ordered pairs forming a relation is called

O
oL fd( T
item, m
people ic any
—n(AUBLC)

its domain. The domain of any relation r




1s denoted as Dom r.
(iv) The set of the second elements of the
ordered pairs forming a relation is ¢
its range. The range of @n E’
denoted as Ran r. \

A9
Q

P ™

oﬁ@@mﬂ}
: Range r={ m; m;}
toriis shown diagrammatically in
lacent figure.

O
W
(v) If A is

an ﬁ subset of
AxA is calle nin A.

Example 7: Let ¢y, ¢3, ¢; be three children
and my, my be two men such that he father
of both ¢, ¢» is m; and father of cs is m..
Find the relation {(child, father)}

09303069

Solution:
C = Set of children = {c,, ¢,, ¢c3}and
F = set of fathers = {my, my}

The Cartesian product of C and F:

O<F = {(ermy), (crmy), (ea,my), (comy),
(esmy), (Ca,mz)}
r = set of ordered pairs (child, father).

Example 8: Let A= {1, 2, 3}.
Solution: -

AxA = {(1,1), (1, 2),(1,3), (
Clearly, required relation is;

R={(1,2), (1.3), Q. A\ Dom
Relation as\| 2, Ordered Pair
and Graphs

Ordered pairs

A relation can be represented by a set of
ordered pairs. For example, consider a water
tank that starts with 1 litre of water already
mside. Each minute, 1 additional litre of

i

Determine the 1@1@
;5,2}, Range R= {2,3}

A

3,3)}

(time) that have passed since the filling
started and y is the total amount of water (in
litres) in the tank.

- Whenx=0,y=landx=1,y=2

In order pair this relation is represented as:

{(0,1), (1,2), (2,3), (3.4), (4,5), (5.6)}
The above relation in table form can be

water is added to the tank. The situation can represented as given below:-
be represented by the relation r= {(x, v)|y =
+1}. Where x is the number of minutes
Table
X(time in minutes) _ Y =x+1 (water in litres
0 y=0+1=1.=
1 — AFALEISRLY
2 o Dafita W/ §EPF1=3
— 8 (oMU T y=371-4
SINY RS y=4+1=5
A AU y=5+1=6
Graph: WW 9
We can also represent the relations visually | by drawing a graph. To draw the diagram,

4—@



we use ordered pairs. Each ordered pair(x,
. ¥) is plotted as a point in the coo (

inate>
plane, where x is the first element and I{S
the second element of the y \j\\>
The relation is rep WL\ y by
the line pass{.@?ﬂpﬁ é’points,
{(0,1), (1,2),(334),(4,5), (5,6)} as shown in

the adjacent Figure.
vy

Function and its

Range
Functions WW x
A very important” particular type of relation

is a function defined as below:
(1) fis a relation from A to B, that is, fis a

subset of AxB
(11) Domain /= A
(iii) First element of no two pairs of [ are
equal, then f is said to be a function from A
to B.
The function f is also written as:

f:A—>B

Which is read as f is a function from A to B.
The set of all first elements of each ordered
pair represents the domain of £; and set of all
second elements represent the range of f,
Here, the domain of fis A, and the ran
fis B.
If (x, y) is an element of f w
a set of ordered pairs. We,

is called the vw

x under [,

diemo

Or the image of

G

Ex @@@1 2,34} and B =
f\\l}} : 7\,:9 1}; define a function fASB, [
B »¥)| ¥y =2x+3, xc A and y € B}, Find
[ the value of function f, its domain, co-

domain and range.

A . 09303071
Solution

Given: y =2x + 3: xe Aandy € B, then
value of function,

J=1(0,3), (1,5), (2,7), (3,9), (4,11)}

Dom f= {0,1,2,34} = A

= Co-domain =B and

= Range f=1{3,5,79,11} cB

Types of Functions

In this section we discuss different types of
functions:

(i) Into Function

If a function f: A— B is su
fcBie., Rangef= B:

t Range
said to be

o nto B. In Fig. (i), fis
tion. But range /= B.

a function from A into B.

A

Fig. (i)

f={(1,2). (3.4), (5.6))

(ii) (One-One) Function (or Injective
Function
If a function f from A into B is such that

second elements of no tw its ordered
pair are samethen it7i{(ca n injective

107 'shown in Fig. (iii) is




Fig. (1)
J=la), @2b)}

(iii)Onto function (or surjective function)

If a function fA—B is such that Range /=B

e, every element of B is the image of

some element of A, then [ is called an onto

function or a surjective function.

J= lle,m,), (c.m,), (e,m. )}
(iv)(One-One) and onto Function (or

Bijective Function)

4 function f from A to B is said to be a
Sijective function if it is both one-one and
ato. Such a function is also called (1-1)
correspondence between the sets A and B.

1. z), (b, x) and (c, y) are the pairs of
corresponding elements ie., in this case
\(a, 2), (b.x), (c, y)} which is

~nction or (1-1) correspon

7 o

a bijec C!
d%;_ ™

Fig. (iv)

JS={(a,2),(bx), (c, ¥)}

Notation of Function

We know that set-builder notation is more
suitable for infinite sets. So is the case with
respect to a function comprisi infinite

ber(m SO Cobsider for
ion.

= {1, 1),(0,0)(1, 1), (2, 4),
(3,9), (4, 16), ...}
Domf={-1,0,1,2,3,4,..} and
Range f= {0, 1,4,9, 16...}

This function may be written as:

f={xy)ly=x,xe N}
The mapping diagram for the function is
shown in the Fig. (v).

W ke O
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[
Finding the Values of

ﬁhﬁn’e Lecture

Function at Giveny\ /7
Constant() {\\ Yl
e @ T

S
Linear and Quadratic Functions
The function {(ey)ly = my+c) is called a
linear function because its graph (geometric
representation) is a straight line. We know
that an equation of the form Y = mix+tc
represents a strmght line. The function {(x,
Y) | y = ar*+bxtc! is called a quadratic
function. We will study their geometric
representation in the next chapter.
Example 10: If flx) =2x -1 and g(x) =
then find:
(1) A1) v9303072 (ii)f{~3) 09303073 (ii1) (7)09303074

(iv) g(1) (v) g(=3)
Solution:

MAY)=2xl-1=2-1=

(111)IHT)—W/M
(iv) g(1) = (1)*-3=1-3 =

V) g(=3)=(- 3) -3=9-3=%6

=3,

IIO —

(vi)g (4)=(4)-3=16-3= 13

Example 11: Consider Nx) = axtb+3,

where @ and b are constant numbers. Iff(1)=4

and f{5) =9, then find the value of @ and b.
09303075

Solution:

Given function f{x) = ax+b+3

If f(1) =4

= ax l+b+3=4

B L ——

(i) g{ﬁ\“@\(@@m

= a+b=1 ,.(@)
Similarly,  f(5)=9
Then ax 5+b+3=9
=>35a+b=6 . (i)
Subtract equation (i) from equation (ii), we |
get,

(Satb)—(a+h) =6 -1 |
Satb-a-b=5 |
da= 5 ==

20

= —in the equation (i)

2=
4

QU

Q.1 For A = {1,2,3.4}, find 1 D,
relations in A, State the '
range of each relaﬂon\] J

Solution: \?ﬂ\ N

A={12.3,

\

--—1—-1-—

\?\f J u{

—{1 2,3,4) x {1,2, 3, 4)
AxA = {(1,1), (1,2), (13), (1,4), (2,1), (2.2).
(2,3), (24),(3,1), (3.2), (3.3), (3.4), (4.1),
(4.2), (4,3), (4.4)}

SN

il Tt




() {(ey) | y =x}

Solution:
R={xy)|y=x}

R={(1, 1) (2, 2), (3, 3). (4,
Dom (R)=11,2, 3, 4}
range (R) = {1

(if) {(x,y) [y+x

Solution:

{(xy) [y+x =5}
R={1,4),(2,3), (3, 2)4, 1)}
Dom (R) = {1,2,3.4}

Rﬂ.ﬂgﬁ (R-) ={4,3,2, 1}

(1) {Cx,y) | xty <5}
Solution:

I(xy)| (x+y <5}

R={x,y),| xty <5}

R= {1, 1),(1,2),(1,3),(2,1)(2,2),3.1)}
Dom(R)= {1, 2, 3}

Range (R) = {1, 2, 3}

(iv) R = {{x,y)x+y > 5} -

Solution:

09303080 o
R = {(x,y) x+y > 5} ® K\@
R = {(2:4), (3,3), (3.4).(4,2). (4.3,
Dom (R) = {2,3,4}

Range (R) = {
0.2 Which of the following diagrams

represent functions and of which type?
(i) 09303081 -

09363079

o

Solution:
A=1{1L23},B={a,b,c,d},
R={(La), (1), (2:0), B} 50\
since, first elements in first
pairs are same i.e. |
ot a functio

(Fig.2)

Solution:
A={ab,c},B={1,3,5}

R ={(a, 1), (b, 3), (¢, 5)}

Range (R)= {1,3,5} =B

Since relation is an onto and one-one
function, so relation is a bijective function.
(iii)

(@

s s s
o o

(Fig.3)

R = {(La), (2,b), (3,0)}

A={1,2,3},B={ab,c}

Range = {a,b,c} =B

Since, the relation is onto function and
one-one function. So relation is a bijective
function.
(iv)

303084




Soluﬁnn
={,m,n},B={x,y, z}
R {(, x), (m, x), (n, 3)}
Range ()= {x,z} =B
Since, range (ﬂ
function. _

Q.3 Ifg{x)@L 2 md h(x) = x* +1, then

{i) g(ﬂ)

Solution:

Putx=01ing(x)
g(0)=3(0)+2=0+2=2

(ii) g(=3)

" Solution

Put x =-3 in g(x)
8-3)=3(-3)+2=-942=_73

: 2
(iii) E( 5)
Solution:
Putx = % in g(x)

Gt

g
(iv)h(1)
Solution:
Put x =1 in h(x)

h(l)= (l) +l=1+1=2

(v) h (—4)

Solution:

Put x =—4 in h(x)

h(-4) =(-4Y +1=16+1=17

(1]

09303085

09303086

2 2+2 =

2
Solution:

e

i

Lanonts

S
%}J@L @g = ax + b +1, where
€ constant numbers. If f3) =8
f(li) = 14, then find the values of a
and b. 09303087
Solution:
Given that _
f(3)=8 (1)
fi6)=14___ (i)
fx)=ax+b+1
Putx =3 in fx)
f(3) =a(3) +b+ 1
f(3) =3a +b+ |
From (i),
8=3a+b+l
B-1=3a+bh
7=3a+b
= 3ath=7
Now, putx =6 mf {x},

(111)

ﬁﬁ)ﬁ
l +b+l

14-1 = 6a+b

13 =6a +b
= ba+bh=13 (iv)
Subtracting (m}, from (iv)

6a+}f
X hiﬁ,:i?
3a

Put @ =2 in (iii)
3(2)+b=7
6+b=7

h'}'—ﬁ

that g(x) = ax + b + 5, where

G .
é\‘@n\x o
and b are constant numbers, If g(-1)=0

and g(2) = 10, find the values of  and b.

09303088

Solution:
g=1)=0
g(2)=10



g(x) = ax+b+5 @ @Q@
Put x=-1 in g(x) w
g=1)=a(=1)+b+5 % der the function flx) =c’+d,
g-l)=-a+b+ 5 G@ where ¢ and d are constant numbers If
From put (i) put g=1) K\ f{1)=6 and f(~2) = 10, then find the values
= 0=—a+ of ¢ and d. 09303090
= a-b=5 (iii)
Now, put x = 2 in g(x) Solution
g(2)=a2)+b+5 A)y=6____@)
g2)=2a+b+5 ﬂ-2}-1{} (ii
From (ii) put g(2) = 10 fixy=cx’+d
= 10=2a+b+5 Putx-lmﬂx}
10-5=2a+b A =c(1y’ +d
5=2a+b My=ckd .
= 2a+b+5 (iv) From (i) putf(1) = 6
Adding eq. (iii) and (iv) 6;c +: .
5 = otd=6___ (iii
Z ';: : Now, put x =-2 in f(x)
A ke ﬂ-2] c(~2 +d
T o™
10 < _
= la=— mﬂ(g ) put fi-2)= 10
“@ = 10=4c+d
Put |tmequatmn (iii) “ | = 4c+d=10 (iv)
10 e W Subtracting (iii) from (iv)
4+ A= 10
?—5=b + ctd=16
= =4
10-15 _, 431:
3 o
=% 3
b=— Put it in equation (iii)
8 ctd=
Thusa—% b--?s i+d=6
Q.6 Consider the function defined by 3 Nt
fix) = Sx +1. If fix) = 32, find the x value. d=6- 3
D93030Ee e,
Solution: e 18=4- (1 @@)m
flx) =5x+1 j gae
fix) =32 % é\@
By comparing, we get “@ e S
Sx+1=32 %
Sxr=32-1 Thusc=i‘ |:i=li
Sx=131 3 3




Q.1

.
1.

i,

iv,

MU= {1,2345), A= {123} and B=

BB
= %(E} tA={1,2 3} and B =

{1 l —l- — 0930309
5

X|x=2n+lne W)

IfA={}, then P(A) is:
(@) { } (b) {1}
(© {{ }} (d) &

19303002

{3,4,5}, then U-(A~B) is:
(a) {1,2,4,5}

(c) {1,3.4,5}] o d
If A and B are éverlapgphi
n(A-B) is N

= 0
% |' (edo=
Choose the correct option. |k () \\ (d) n(B) -n(A)
The set buﬂder m\&%

Lok

vi. If n(AUB) = 50, n(A) = 30 n(B) = 35,

then n(A~B) =: 09303096
(a) 23 (b) 15
(c)9 (d) 40

Vii. If A = {1,234} and B = {x,v,z}, then
Cartesian product of A and B contains

exactly elements. 093030907
(a) 13 (b) 12
(c) 10 (d) 6

vili. If f(x) = ¥~ 3x+2, then the valie of
Sfat1) is equal to: 09303098
(a) a+1 (b) a*+1
(c) a*+2a+] (d)a*~a

ix. Given that flx) = 3x+] x) = 28, then
the value is; C{ﬁﬁﬂ 09303099
&‘;\ @ (b) 27
(d) 18
{a, b} two
non-empty sets and fA—B be a
function defined as £ = {(1,a), (2,b),

(a) n( AJW (b) n(B) ga ?ngnlthfmtljmh of the following
C)anb (d) n(A)-n(AnB) (a) f is injective 09303100
IfAcBandB-A # ¢, then n(B-A) is (b) f 15 surjective
equal to: 019303095 (c)f is bijective
(a0 (b) n(B) (d)f is into only
Answer Key
i b i ¢ 1ii., a v d v d
Vi b vii b Viii d ix g s % b
I’ ISICS |:~1 sed 09303102

(a) suhse:t
(c) se Venn diagram
Which nf uwmg is the set of first

-

W@m@@m
A collecti f well-defined distinc{C
ab_]:;s Ts c:ﬁcc? b Mnﬂ %(fx {12 100}

®) {123,
(©) {0,12,3,...,
(d) {0,1,2,3,...

.99}
100}
-gg}




= m i
3. The different number of ways to O%‘F
describe a set are: 09303 (’ } E)U(An C)
%\ (d) (AuB)n(4du(C)
E:?' ; (b) ‘ﬁ \K\' 14, If A and B are disjoint sets, then
4. Aset w1th @ﬁm called: 09303104 ATSRL Beutic: s
(a) (b) Null set
(c)  singleton set (d) super set Eg '; ES; i‘u d
5. Theset{x/xe W Ax>106}is: o030 5. [t ArB=¢ fhen set A and B are
(2) infiniteset (b) subset ....sets. 09303115
(¢) supperset (d) finite set (a) sub (b)  over lapping
6. The set having only one clement is (c) disjoint (d) power
called: 09303106 16. The complement of U is:
(a)  Null set (b) power set
(c) singletonset (d) subset (@) U (b) ¢
n ; (c) impossible (d) union
7. The number of elements in power set 17. The complement of ¢ is: 09303116
a,b,c,d} is: 09303107 (a) U
{ } i\ \%ﬁﬁ@k@ union
(B} 4 (b] % G]. ...... 09303117
(&) i A m\\,&\ (@ U ® A
8. Power set of anai}:: © A @ ¢
@ o W\N {a} 19. AUA®= 09303118
© {efa)}) @ {9} (a) U b) A
(c) A" (d ¢
Union and intersection of sets 20. Theset {x|xeBandxg A}is:
9. If Pc Qthen PuQis equal to: 09303109 09303119
(a) AUB (b) AnB
(@ P b Q ko) =i RS
€) ¢ d) U 21. Theset{x|xe Aandxe B}l.s“:mu
10. If X c ¥Ythen X n Y isequal to: e93e3110 (a) AUB (b) ANB
(@ X (b) Y (¢) A-B (d B-A
) ¢ (d U 22; WUW =irimsees 09303121
11.If A< Bthen A— Bis equal to: 093031 -
(@) A (b) B (a) ﬁl\ra ({’@W
© ¢ @ U o @l/ 2= d) W
12. (AU B)yuCis equal to: 09 A&Q “ ........... 09303122
Q i
(@ An(BU . ' @ ¢ () {0}
() 4 AN(BNC) () N (d W
3. Au(BnC)is equal to: 09303113
(@) Au(Bu(C)




—

24, The domain of 09303123 \‘m
R={(1,2).2,3).3.3)34)} is: -, O W \W\XQ 'C‘”” then g(-1)=... enestar
(a) {134} (.( LVK‘M%(% (a)-2 (b) -7
25, The Rangegg (LA s 1
- The Range 09303124 = im 13
"i’fwrﬁ ; ,IJ]{4 &} is: 29. If Range (f) < B, then function g&mzs
(a) “{ 1,24} (b) {324} (a) into (b) onto
(©) {1234) (d) {134} (c) bijective (d) injective
30. Iffix)=5x+12 and S(x)=32 then x=-—-—
: AL : 09303129
26. Point (-3 4) lies in the quadrant.ﬂmm (8)4 (b)4
(a) I (b) 1l (c) 20 (d)32
(c) III (d 1Iv
27. Thepoint (4 , -5) lies in ... quadrant
09303126
(a) 1 (b) I
(c) 1m d IV !
Answer Key N F,@(ﬁf\]
Ile 2.1 @] 3 [ 4lh 5 |af 6 heRd (& b!10]a
11:12:13.1 Wu@;b\m 13d19a2{1d'
21 23 a l24] 27)¢c(28/c|29]al30[D
Q.2 Write each of t ﬂ]mé U Solution:
mbularfuw Mxe OAS<x<T)
() {dx= 09303130 Tabular Form
Solution: {5}
{x x=2n, ne N} (vi){d xe QA.‘!’:-Z} 09303135
Tabular Form Solution: 2 _
{24,68, ...} {dxe Qax*=2) [J; \E]
{ﬂ}{.ﬂx=2m+l me N} 09303131 {}ord x=\EEQ
Solution: (vii) {x xe Qa X=—x} 09303136
i1 x=2m+1, me N} Solution:
Tabular Form I xe Q,u'z-x}
13,3, 7,9, ...} Tabular F ;
(iff) £ x = 11n, ne Wan<11} 09303132 RS A oy (oxtx=0)
Solution: {0} %H%K
{d x=1ln, ne Wan<11}
Tabular Form 37@},{19 09303137
{3112233445566??8399110} ‘X {fﬁ
(iv) {x xe E A 4 <x <6} %kuox - “’fe Ran 0’}
Solution: K ﬁx i
Tabular Form Q \ Q 3 Let U =1{1,2,3,4,5,6,7,8,9,10},
dor{t AN N\J A={24,6,8,10}, B = {12,3.4.5)and
(v) {d xe 0\:'( Sx<T} 09303134 C= {1,3,5,7,9}

o

1

|



AU

List the members of each the following sets: QL:?(-’ m 09303144
Solution: f [;g J
U={123456789.10) o \M\B e —A
A={24,6,8, 10} %%ﬁ A= {123,4,5,67,8,9,10)-{2,4,6.8,10)
B={L2-3mrﬁﬂ A'={1,3,5,7,9) _
C=41,3,5 Now, A'UC = {1,3,5,7.9}U{1,3,5,7,9}
04 il A'UC= {13,5,7.9)
Solution: (viii) U' 09303145
A'=U=A Solution:
A'={1273,4,5,6,7,89,10}—12,4,6,8,10} U =U-U
A'={13,5,7,9} U = {1,2,3.4,5,67,89,10}—{1.2,34,...,10}
(ii) B’ 09303139 U=¢ -
Solution: Q.4 Using the Venn diagrams, if

e necessary, find the single sets equal to the
B'=11,2345,6,73859,10}-{1,2,3,4,5} following:
B = { 6,7,8,9,1“} ([) Al 09303146
(iif) AUB 09303140 Solution:
Solution: A'=U-A o @W
AL W W T
AUB = {2,4,6,8,10} U {1,2,3,4,5} @ —
AUB={1,23.4.5.6,8,10} O mx\)\ & 7 N—F
(iv) A—B M \X 141 \
Suluﬂnn: A
A-B={2,4,6,8,10})-{1,2, 3,4, 5} Nt /

= {6, 8, 10} e

;:l :;g: sty Hnrizonm]iy lined region shows A",
ANC (ii) AnB 09303147
ANC={2,4,6,8,10} n {1,3,5,7,9} Solution:
ANC=¢ AnB
(vi) A'uC’ 09303143 ANU=A (vA<U)
Solution: (iii) AU 09303148
AN Solution:

=U-A AUU=U
A'={1,2,3,4,5,6,7,8,9, (iv) AL 3 (g‘% 09303149
10}-{24,6,8,10} i Va @C
v={1,3,5,7,9) \f% W j -
Now, C' =U~C ’“ QA (**9cA)
c *-{123456?89 {\r}c}ntb 09303150

= {2 4 E 8. Solution:
Now, AIUC =T, ,5,'.-‘,9}u{2,4,6,8,1ﬂ} e
NUC = {123 4,...,10} L

85



Q.5 Use Venn diagrams to verify the
following:

(i) A-B = AUB'
Solution:
A-B=AUB'

LHS= WIWJ\QU

Fig. 1
A-B is shown by region of horizontal line
segments,.
R.HS=ANB

| ¥
T

Fig. 11
B'is shown by region of squares and
horizontal line segments.

AMB' is shown by region of squares. From
fig. (I) and Fig. (ii) regions showing (A-B)
and AnB' are same, so

sl s

Jjjﬁ@%mgmns of squares

is shown by region of square.
=B

- o

e

Fig. 11
Regions showing (A—B) B and B are same
80,
(A-BY~B=B

Q.6 Venfy the prnpermr the sets A, B
: \8

09303153
Qm 234}, B={3,4,5,6,7.8},

C= {5,6,7,9,10}
(i) Associativity of Union
Solution:
(AUB) WC = AL (BLC)
LH.S=(AUB) wuC
=({1.2,34} v {34,5,6,7.8}) C
={1,2,34,5,6,7,8} U {5,6,7,9,10}
={1.2,34,5,6,7.8,9,10} (1)
Now, R-H.S = AU(BUC)

09303154

A-B=ANB'". =AU({3,4,5,6,7,8}0{5,6,7,9,10})
(ii) (A-BYnB=B Bt =11.2,3,4}0{3.4,5,6,7.8,910}
Solution: = { | ,2,3,4,5,6,?,8,9, 1 0} (1.1)
LH.S( A-B) nB From (i) and (ii) LLHS =R.H.S
(AUB) WC = AL(BUC) Hence proved
t —_— (ii) Associativity of intersection 09303155
Sulutmn
A B N m
A — ; ﬁ? S@@)
5 N %&XL ( 2,34}:"\{3456?8}}"\‘3
FARNR < = {34,1n{5,6,7,9,10}
fﬁl\l t’?ﬂi“l ={ }__[1']
W == R.H.S = An(BNC)
Fig.1 = AN({3,4,5,6,7,8) N {5,6,7,9,10})




= {1,234} n {5.6,7)

o (i1)
From (i) and (ii) L.HS = RH

A~B)NC = Am(BﬁC) He@cﬁg\&;&

(1ii)Distributivity of

mtersection \\[\JJ'\

Solution:

A UBNC) = (AUB) N(ALC)

LHS =AU (BhQC)
= AU({3.4,5,6,7,8}n{5.6,7,9,10})
=1{1,2,3,4} U {5,6, 7}
={1234,567} (@)

RH.S =(AUB) N (ALC)

AUB) = {1,234} v {3.,4.5.6,7,8}

AUB) = {1.2,34,5,6,7.8}

Now, AUC = {1,234} U {5.6,7.9,10}

=1{1.2,3,4,5,6,7,9, 10}

09303156

NOwW,
AUB) M (ALC)
=11,2.3,4,5,6,7.8) n{12,3,4,56.7, 9,10}
={1.234.56,7}
From (i) and (ii), L.H.S = R.

A ABNC) = (AUB) (A

(iv) Distributivi i over
anion 09303157
2) A={1234},B= {3,4,5,6,7.8},

C={5.6,7,9,10}
Solution:
47 (BUC) = (AmB) LU (ANC)
LH.S =An(BuC)
=AN({3.4,5,6,7,8}U({5,6,7.9, 10})
=11,23,41n{3.4,5,6,7,8,9.10} '
- 13, i § e o R
Now,R.HS = (ANB) U (ANC)
ANB) = {1,234} n {3.4,5,6,7.8}
ANB) = {3.4}
Now, (ANC) = {1,234} n {5.6,7,9,10}
=44
Now, (AmB) U (ANC) = {3, 410{ }
= {3, 4}
ru::-m (1) and (11)

Ho®

o

- ¥ 2}
uniﬂn
UB) UC = AL(BUC)
L.H.S = (AUB) LC
=({}1w{0})uC
= {0} {0,1,2}
=102} 4
RHS =AUBUC)
=Au({0} {0, 1,2})
={ Ju{0,1,2}
=52 _ @
me{l}and{n)LHS R.H.S
(AuUB) UC = AU(BUC)
= {0,4,2}1.4{0,1,2}
Hence proved. _
(i) Associativity of intersection
(AnB) nC =AN(BNC)
LHS = {AnB) NC @E@
()
@ 71, 2))
H.
={ 1 {0}
=403 (11)

e )
From (i) and (ii)) LHS =R HS
(ANB) NC = An(BN()
Hence proved.
(iii)Distributivity of Union over
intersection
Solution:
AU(BNC) = (AUB) N (ALC)
LHS =AuBAC)
=AU({0} {0,1,2})
{ }u{o)
{0} (i)

=(AUB
@;@Q {0,1,2})

(D
From {1) aud(u},LHS =R.H.S
AL(BNC) = (AUB) M (AUC)
Hence proved.

09303158

19303159

S —Aﬁ{BﬁC)
=AN({0} ~ {0, 1,2})

09303160

fihn




(iv) Distributivity of intersection over

G Union 0930314, (_\,
ution: L
E:I[.'guf] =(AnB)u { mw ]

An(BuC)
{
{ () _
R.H.S =(AnB)u(ANC)
=({ In{o})u({ }n{0,1,2})
={}u{}
=% 5 (i)
From (i) and (ii) LH.S=R.H.S
An(BUC) = (AnB) . (ANC)
() A=N,B=Z,C=Q
Solution:
NcZcQ
(i) Associativity of union
Solution
(AUB) WC = AU(BUC)
LHS =(AuB)uLC

= fNUZ) wQ

I IJ I

09303162

“m\\j@(

=Q (ii)

From (i) and (i) LH.S=R.HS
(AUB) UC = AU(BLC)
Hence proved.
(ii) Associativity of intersection oe303163
Solution:
(ANB)NC = An(BNC)
LH.S=(AnB)nC

=(NNZ)"Q

=NNQ _

=N- L0 @
R.H.S = An(BNC)

=NN(ZnQ)

= Nﬁz

. (i)
From (1} ancl 5@&

(AnB) NC=)

i

@gﬁf‘}m

AU(BNC) = (AUBIN(ALC)
L.HS =AUBNC)
=NW(ZNQ) ,
=NuUZ
=g =iy
R.H.S =(AuUB)n (ALC)
= (NUZ) n(NLQ)
= ZnQ
(ii)

From (i) and (ii), LH.S =R.H.S

AU(BNC) = (AUB) N (AUC)

Hence proved.

(iv)Distributivity of intersection. over

union 09303165
Snluﬂnn YS_(‘\ :
BUC)
= Nh(ZuQ
S N Sleliagil (o
RH.S =(AnB) U(AnC
= (NnZ) U (NnQ)
=NUN
i Y
From (i) and (i) LH.S =R.H.S
AN(BLC) = (AnB) U(ANC)
Hence proved.

Q.7  Verify De Morgan’s Laws for the
following sets: 019303166
={1,2,3,...,20}, A= {2,46...., 20} and

B={1,3.5,...19}.
Solut!tm
09303167
(AUB) = A'nB’
L.H.S = (AUB)

(AUB) = {2,4,6,8,...,20}U{1,3,57,...,19}

e { 1121314!51'61- . -,1 9,20}




Now, (AUB)Y = U-(AUB)
={1234... .20} {1234,

3 Y {1]
an RHS= A’ﬁB‘

A U-A
- )l L 34%%[@&29.%, 20}
= {1.3; 5 Tiss

N{}w B'=
B={l,2, 3 4
B={2,4,6,8,..
RHS =A'nB'
= {13,5,...,19}n{2.4.6,..
At ()
From (i) and (ii), L.H.S =R .H.S
(AUB)' = A’'nB’ Hence proved,
(ii) (AnBY = A'UBR’
LH.S =(AnBY
(ANB) = {2.4.6,...
(AnB)={ }
Now, (AnB)

_.—..\_

TN

20} ={1,3, 5,..
., 20}

19}

.20}

09303168
20} M {1,3,5,...

Ilg}
= U—(ANB)
={12.34...

{1,2,3,4,. ﬁ%ﬂ 53%\3
RHS=A"UB %i\

A'=U-A W
_a:= {1,23,4,..520} — {2426...

A= {1, =93
Now, B' = U—B
B ={1,2,34,...
3 ={24.6,...
Now,
A'UB ={135,...,19}U{245,...,20)
*1L.2.345..520F © T 6h)
From (i) and (ﬂ} LHS=RES |
ANB) = AUB
.8 Consider the set P = { Mx=5m, m
=N} and Q = { x{x =2m, m e N}. Find
#nQ

S-u!utinn:
= {xlx =5m, me N}
= { xix =2m, me N}
= tabular form:
{5, 10, 15,

)= 12 4681\‘;\‘}

!20} 5
,20}

{13,5,...,19}

09383170

iy @@K

R

~Rmune

PmQ = {10, 20, 30, 40,...}

Q.9 From suitable properties of union and
intersection, deduce the following results:
(i) AN(AUB)=AU(ANB) 09303171
Selution: '
AN(AUB) = AL(ANB)

L.H.S = An(AUB) ( by distributive property

fintersection over unton

LHS= (W}U(MB} ( ATIA= AJ
L.H.S = AU(ANB)

LHS=RH.S

(ii) AU (AnB) = An(AUB) 09303172

LHS =AU(ANB)
= (AUJ’LJ('\{&UB) I:l:,I distributive property

"A!"L(AUB) umuu mmbiw;cm
LHS=RH. S
> = 8x*-3 find:

09363173
09303174

Put x=01n g(x)

g(0)= 7(0)-2=0-2=-2

(ii) g (-1) 09303175

Solution:

Put x = -1in g(x)

'p(*-—l) =7(-1)-2==-7-1=-9

(iii) g(—%) 09303176

Selution:

(89)



-35-6 —2a +
3 RS
putx=4in f(x
S o X\J@(\@ @ =a(4) +b
3 “@& fla)=4a+b
(iv) s(1) % e s R
S WW 2 10 = da+b
e = 4a+b=10 (i)
Putx =1 in s(x) . oo
s(1)=8(1)*-3=8(1)~3 =8-3=5 ‘;*:"mﬂgfq‘;“‘} ()
(v) s(=9) 09303178 i o
Solution: : da+ ¥ =10
put x =—9 in s(x) ﬁ
s(-9) =8(-9)°-3
=§(81)-3 L
=648 -3 6
=045 Put ii in eq. (iv)
7 7
(vi) s[——~) 4[-J+b= 10
2 6
Solution: 2% %@G@@@
v
Finding s(-—] @i@@
m % —+b=10
Put x-— in s(x) % 3 i
b=10-—
B 3
2 2 b 30-14
3( 49 )_3 3
4 b 16
= 2(49) -3 3
=98-3 Q.12 Cnnmder the function defined by
=95 - k(x) = 7x — 5. I k(x) = 100, find the value
Q.11  Given that fix) = ax+b, where a of x. 89303180
and b are constant numbers. If f{-2) = 3 Solution:
and k(x) = 7x-5
f(4) = 10, then find the values of 4 l:;lulzh k(x) = 100
Selution: ?3_;0_?1;3"“3’ dy get
f2)=3___ () ¢ Wa
fl4)=10__ (i) @)
fx)=axtb %@(\Cﬁ 104
To find f{— 2),putx—~—21n§ m X= —
f(-2)=a(-2) +b ! T
f(-2) = -2a {%@@M @‘U
Putting value (i)




0.13
my’+n, where m and n are co
numbers. If g(4) = 20 a
the values of m and n.

0
- \
o @UW *

2(4) =20 (i)
2(0)=5§ (11)

Putx =4 in g(x)
s4)=m(4) +n
z(4)=m(16) + n
2(4)=16m+n

rrom (1) Put g(4) = 20 i.e.
20=16m+n

= lém+n=20 (iit)
Now, put x =0 in g(x)
2(0)=m(0)* +n
20)=m(0)+n

s)=n

From (ii), g(0) = 5, so

Q
S=n %(
= n=3 O“@K
Put it in eq. (iii) O%

I6m+5=20

itm =20-5

I6m =15

15

16

.14 A shopping mall has 100 products
from various categories labeled 1 to 100,
representing the umiversal set U, The

products are categorized as follows:
M303182

Set A: Electronics, conmsisting of 30
products labeled from 1 to 30.

Set B: Clothing comprises 25 products
labeled from 31 to 55.

Set C: Beauty Products, comprising 25

products labeled from 76 to 100. V%

each set in tabular fonEj

fi
union of all three sets. ﬁw
LB

solution:
=100

Tubular famw
U= {4 2,3, 45100}, n(

Consider the function g(x) =

T

09303181

=

m

'i:-/_\ TR
8- %aﬁ@@%?; 2
: 85 ..., 100}, n(C) = 25
8 ing union of all three sets
(AUB) LC
=({1,2,34,...,30}w{31,32,33,...,55} )}C
= {1,2,34,...,55}w{76,77,78,79,...,100}
= {1,23,4,...,55, 76,77,78,79,...,100}
Q.15 Out of the 180 students who
appeared in the annual examination, 120
passed the math test 90 passed the science
test, and 60 passed both the math and
science tests. 09303183
(a) How many passed either the math or
science test?

(b) How many did not pass either of the two
test?

(¢) How many passed the science test but

not the math test?
(d) How A e@ﬁ%& test?
Al

and B are the sets representing the
students who passed Math test and
Science test respectively,
120 passed Math test, i.e. n(A) = 120
90 passed Science test i.e. n(B) = 90
60 passed both Math and Science test
n(AnB) =90
(8)Students who passed either the math or
science test is n(AUB),
We know that
n(AUB) =n(A) + n(B) — n(AnB)
=120+90 - 60
120 + 30
150 _
(b) Students who did not pass either of two test

1s n(AUB)".
n(AUBY [
jE
B
S 30 students could not pass any subject.
(¢) Students only passed in science test.

= n(B) - n(A"B)
=90 - 60
=30

1=1{1,2,3,4,...,30},n(A)=30

=@=



Thus 30 students passed only science test.
(d) Failed in science test
N(B) =n(U) — n(B)
=180-90
=90
Thus 90 students failed in science
Q.16 In a software hous :

300 software develg p

conducted which
programning languages are liked more,
The survey revealed the following
statistics: 09303184
® 150 developers like Python.

* 130 developers like Java.

* 120 developers like PHP.

* 70 developers like both Python and
Java.

* 60 developers like both Python and
PHP.

* 40 developers like all three languages:
Python, Java and PHP.
(a) How many developers use at least

one of these languages?

pers use only

Solution:

~ Let A, B and C be three sets representing
the software developers who like python,
Java and PHP respectively.
Total soft ware developers = n(U) = 300
150 like python, n(A) = 150
130 like java , n(B) = 130
120 like PHP , n(C) = 120
70 like both python and Java =n (AnB)=70
50 like both Java and PHP = (ANC) =50
60 like both python and PHP = (ANC)=60

40 like all the three languages=n(ANBNC)=40
(a) Using principle of inclusion and
exclusion.

et L T L T ——

G

(b) How many developers use only. of O
these languages? \ @&@%
(¢) How many developers
any of ﬂ1ese ang ‘3‘,

~angze

n(AUBUC) =n(A) + n(B) + n(c) - n(AnB)
= n(BNC) —n(ANC)+n(ANBNC) -

150 + 130 + 120@Wﬂ~6ﬂ +a0 |

o

iAte
@Xﬁh«ﬁpﬂm who like python only;

=n(A}-n(AnB) -n(ANC) + n(ANBAC)
= 150-70-60+40

= 190-130 =60

Developers who like Java only;

=1(B) - n(AnB) -n(BNC) + n(A~BAC)
= 130-70-50+40

=170- 120

=50

Developers who like PHP only.

=n(C) - n(BNC) - n(ANC) +n(AnBNC)
120 - 50 — 60 + 40

160 - 110

50

Developers who use only one of these.
Languages = 60 + 50 +

%@mﬁé’m

- 260

i mom

(2]

) developers who use only PHP only:
=n(C) -n(BNC) - n(ANC)+n(ANBNC)

=120-50- 60 + 40
= 160-110
=50
cOT




