JUNITJ

03 o

NGO,

n@mﬁms

UUU“”

Introduc

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, c, x, y, z etc., are used as

members or elements of sets.

There are three different ways of describing
set, the descriptive method, the tabular

method and set builder method.

For example,

(i) The Descriptive form: A set ma ber

of all vowels of the Eng
(ii) The Tabular for
ments w1th1n

described b
brackets. 1s the set mentioned

above, then we may write:

A=daie i o ul

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 = {dx is a vowel of the Enghsh
* alphabets}

This is read as A is the set of all x such that

x is a vowel of the English alphabets. The

symbol used for membership of a set is
A means a is an element of A @Q
A.c¢ A means c does n

-is not a membwbﬁl of aset can
be anything: €, countries, rivers,

objects of our thought. In algebra, we

A
described in words. For instance, t “é& o

usually deal with sets of numbers. Such sets,
along with their names are given below:- -
N = The set of natural numbers
=20 00
W = The set of whole numbers
=g 2o
Z =The set of integers
ikt 3 B S8 S 0R S
O = The set of odd integers
i = P < TR
E = The set of even integers
e o L

=iy lx—-wherep qe Zandq# 0}
q

The set of all irrational numbers

=l ly e —Hwhere‘p;qe Zand g+ 0}
q ;

R = The set of real nﬁmbers

-Qu@

Singleton set

A set with only one element is called a

singleton set. For example, {3}, {a}, and
{Saturday} are smgieton sets.

Empty set :
The set with no elemen number of
e null set or

elements §7
@@ is denoted by the symboI ¢ or

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

g\.r'_qj




Equal sets : -
Two sets A and B are equal if they have
exactly the same elements or if e
element of set A is an elemén
two sets A and B are equal
Thus, the set {1 :

equal.

Equivalent sets: Two sets A and B are
equivalent if they have the same number of
elements. For example, if A = {a, b, ¢, d; e}
and B = {1, 2, 3, 4, 5}, then A and B are
equivalent sets. The 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
set 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 is written as:

B> A (B is asuperset of A). -

S 3) are

Remember!
The subset of a set can
follows:

AcBifV xep =
: N

NG

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

el

follows th

7 at even e@set of itself
O@ﬁﬁ%@{ T
={a. b, c}, B= {c,a b}

e G

{a, b, c, d}, then clearly.
AcC,BcCbhutA=B

Remember!

When we do not want to distinguish
between proper and improper subsets, we
may use the symbol c for the relationship. It
is easy to see that:

NcWcZcQcR

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

by P(S) is the set containin the possible
subsets of S :'na"- B
i | , &t then
= {6
)

, {a}, {b}, {c}, {d}, {a, b},
{a,c}, {a,d}, {b,c}, {b,d}, {c,d},
fa,b, e} e b d}, {a,
{a,b,c,d}}

(ii) If D = {a}, then P(D) = {¢, {a}}
If S is a finite set with n(S) = m
representing the number of elements of
the set S, the n{P(S)} =2 is the number
of the elements of the power set.

¢, d}, {b,c,d},

a

JEXERCISE 3.1

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} O

DA

Solution

etB - 2, ‘6,P. .@@‘}i@
'5i§&j§ﬁ£Fi.ﬁzklglf;10} R

iii){0, £ 1, + 2,..., £1000}
Solution:

09303003

+1000}

Set builder notation:
rx=1€,nei§§§ﬁ@§ﬁé&ﬂo {0,£1,£2,...,
i) {2, 4, 8, 16,.3%,...,1024} 09303002 Set builder notation:
' (expected correction) : |

{ 55 }




{xe ZA -1000<x < 1000}
(iv){6, 12, 18, . ..,120}

Solution: ,

Lo PO b . 120}

Set bullder notatton

{xx = 6n, ne

(v) {100, 102 ,...,400}
Solution: :

s 100102 104,...-,400}

Set builder notation: '
= {dx=2n,ne N 50<n<200}
(vi){1, 3,9, 27, - B |
Solution:

{5927 81 i)
Set builder notation:
{xx =3", ne W}

(vii) {1, 2 4,5, 10, 20, 25, 50, 100}
Solution:

{1,2,4,5, 10, 20,25, 50, 100}

Set bullder notation:

{lx is a divisor of 100}

A :

{5, 1015, 100}
Set bullder no

{dx=35nne S n<20}

(ix) The set of all integers betweeil
and 1000

Solution:

gzllngn{osnm 15,. ,100} K& ﬁﬁ%&“

1000
Set builder notation:
Xxe ZA-100<x <1000}

Q.2  Write each of the following sets in

tabular forms:

D {xxisa multiple of 3 A x< 36}
Solution: (Expected correction)
xix is a multiple of 3 A x < 36}
3,6,9, ..., 36}

ii) {.!dxe RA 2x +1 =0}

olution:

¥xe RA2x+1=

abular form: ““
v’ e know that W

The set of aH mtcgers between - 100 and

09303005

09303006

09303007

100
09303009

09303010

SR Te0mxs. o

; m
"%@@W@ o

-3}
(li){xdxe PAx<12}
Solution:

- {dxe Pax<12)

- Tabular form:;
2.3:57 11}

(iv)  {xxis a divisor of 128}
Solution:

{xlx is a divisor of 128}
Tabular form:
{1,2,4,8, 16, 32, 64, 128}

WM{dx=2"ne NAn<§
Solution:

Xxe NAx+4 0}
Solution:
{xxe NAx+4 o)

Tabular form:

DX tds) b y= g

{ }—4¢N

(vii) {dx e Nax —-x}
Solution:

{ixe Nax = =1}

Tabular form:

{1,2.3,4.5,.1

(viii) {xlxe Z A 3x+ 1= 0}
Solution:

{dxe Z A 3x+1=0)
1

b)

@G@

09303012

. 09303013

09303014

09303015

09303016

09303017

Write two Proper subsets of each

0930301{\\§§3§K:X
of the following sets:

(i) {a,b,c}
Solution: |
{a, b, c}

09303018

} o

<96

|



Two proper subsets are {a} and {b}

(ii) {0, 1} 093030 ( 2| pov éach of the following
Solution:

0.1 O%m !

R b ‘ ‘ 09303027
Two proper subsW&k Solution:

(iii)N : 09303020 i :

Solution:

No. of elements=n=0

N={1,2,3.4.5 ...} _ No. of elements in power set 2" = =1

Two proper subsets: { (i) {0,1} 9303028
1,3,5,7, 0 and (2. 4.6. 8 ..} Solution:

v)Z : 09303021 {0, 1}

Solution: . No. of elements in given set=n=2

Z={0,+1,+2,43,+4,...} | No. of elements in power set 2" =2° = 4

Two proper subsets: (iii){1, 2, 3,4,5,6, 73 . 09303029
1.2,3,4,..}and {~1,-2,-3,-4...} | Solution: G

v Q s ; 09303022 £1,2,3,4,35,6, 7} :

Solution: No. of elements in given set =n=7

Two subsets: N and W ' No. of elements in power set = 2" = 27 =128

)R _ ; 09303023 (ivn{o,1,2,3,4, Sélﬂ@@)m 09303030

Selution: » ' O lmw 3

o R=QQ ot Q ents'in given set =n = 8

Fwopropet b &Y ““m b No. of elements in power set = 2" = 2° = 256
o

i ‘i‘]_i) {#q X € Q /\W 09303024 (v) {a9 {bs c}}
- . Solution:
Selution: : E 2 _ {a, {b,c}}

xxe QAO0<xs2} No. of elements in given set =n =2
Tzke any two positive rational number up to No. of elements in power set =2" = 2% =4
-z ] ; (vi){{a, b}, {b, c}, {d, e}}
- i 1112 ; Solution:
- W0 proper suosets: —2— ; E . , {{a,b}, {b,C}, {'d, e}}
: : No. of elements in given set=n=3
- 04 Is there amy set which has no No. of elements in power set-=2" =2’ =8
- proper subset? If so, name that set. 9303025 | Q.7 Write down the power set of each
1 : , : of the following sets: : 09303031
Selution 5o ‘ 9303025 @ {9,11}
b Solution
© ==, there is empty set has no proper subset. {9, 11}
05 What is the difference between No. of eleme

N,
et=,2“.=22_=4 A

2

{a, b} and {{a,b}} ? omnszs 1 Noofeleme

Selution e {X u 49}, {11}, {9,11}} ,

= b} is a set containing two e @) {+ -, %, +} 09303032
» while {{a,b}} W ving ?:‘lutlon:.} G

‘-— : : y Ty Xy :
[ oue clomcg 2 _ No. of elements in power set =2"=2*=16
: | Power set: ‘
pe—.
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 The interse

@0 (=3 3, ) (1), f4x), (120,

X -
(iii){ ¢ } e
- Solution: “
{9} 5 :
No. of ele $'1n power set =2"=2!=>
Power set:

10.{¢}}
(iv){a, {b, c} }
Solution:

{3, {b, c} }
No. of elements in power set = 2" = o=
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; O

Diffe
{__9X }a {_s_:'} s {X a+}’ {+,—,X},{+,—,—:-}, Cr
{rx ) s -, x o % m@@&s

09303034

AuB={x|xeAvxeB} (Q
Thus if A= {1, 2, 3}. B
AUB = {1,2,3,4,5} e

Intersection of o

oI two sets A and B,
denoted by A B, is the set of all elements
that belong to both A and B. Symbolically:
ANB={xlxe Anxe B}.

Thus, If A = {123 . B~ {2,34,5},
ANB={2 3} '

Disjoint sets: .

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

Si = 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 overlap%gw
sets, e.g., if )
L=1{234,s;, 6} and ﬁm, i
10} then L aan g sets.

anecs

c)Sts: The difference

s A and B denoted by A-B,
f all the elements that belong to A
but do not belong to B.
Symbolically, A-B = {xlxe AAxg B} and
B-A={xeBaxg A}
For example, if A = {1,2,3,4,5} and

B=145678.9. 10},

then A-B = {1,2 3} and B-A={ 6,7,8,9,10}

,i\lotice 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: R
A ={xe UAxg A}

For example, if U = Z, then E'=0 and O’ = E
i C& of alphabets of
set of consonants, |
otvowels, then =W and W, = C.
Identification of Sets using Venn |
Diagram e |

Venn diagrams are very useful in depicting

For exam

-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.




Below are given some more diagrams the result a@@mn in each
illustrating basic operations on two sets in a § IS :
different cases (the lined region represen “

Q

Disjoint sets f\” . rlapping sets
N

¥ ——— e X
5—‘% E =\ = = :
ALB | e = =
= e
®* AUB=#¢ * AUB=¢ ®*AUB=B *AUB=A
* n(AUB) = n(A)+n(B) * n(AUB) = n(A)n(B)~(ANB)  * n(AUB) = n(B)
U U U v
)
* AnB=¢ ®* AnB #¢ *AnB=A * AnB=B
® n(A~B)=0
U
A.‘B %
*A-B=A
* n(A-B) =n(A)
] ~ U
34 @ ——
*B-A=B ~ n(B-A) = n(B)-n(AnB) *B-A=¢ ' *B-A=$
® n(B-A)= n(B) : ‘® n(B-A) =n(B)-n(A) ®*n(B-A)=0
Operations on three sets 9303035 (i) AUB=BUA
: - (Commutative property of Union)

“A. Band C are three given sets, (i) ANB =BNA :
“oerations of union and intersection can be (Commutative property of Intersection)
serformed on them in the following ways: (i) A(BUC) = (AUB) IC

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

i) An(BUC) (iv) (AnB) NC (iv)AN(BNC) = (AnB) nC

AUBNC) (vi) (ANC) U (BNC) (Associative prope fmgf@)
1) (AUB)NC (vil)) (ANB) UC ) @} )C)

=) (AUC) N (BUC) O nion over intersection)
Properties of union and interse ' &

ANBUC) = (AnB)U(ANC)

- Ty Distributivity of intersection over union)

““ 2 now state the funda .‘o es of (vii) (AUBY =A’'"B’ (De Morgan’s Law)
won and intersecti o-or three sets. (viii) (AN B) " = A’U B’ (De Morgan’s
Froperties : Law)

Joa—




Verification of the properties uém sets W@ @ m 09303037

Let A = {1,2,3}, B={23,4,5} and C={34,5,67
Commutative property of union: %
AUB =BUA

(D AUB = {1,2,3}042 m
: M}?.....O)
BUA = 4,51 U {1,2,3}

=41.2.34,5}.....(11)
So,AUB = BUA
Commutative of intersection:
ANB =BnA ;
(i) AnB = {1,2,3} N {2,3,4,5} ;
: =12,3}..... (D)
BnA = {2345}m t12.53
=123 06
So ANB= BmA
(iii)Associative Property of Umon
AUBUC) = (AUB)UC
L.H.S = Au(BUC)

= AU(2345)U34567.8)) @W o
= {1,2,3}0{2,3,4,5,6,7,8} : @@
= {1,2,3,4,5,6,7,8} Q A
R.H.S =(AUB)UC %
_.( 1 , ,
= ,,,5}U{345678}
: ={h2345678) ... (ii)
From (i) and (ii) L.H.S=R.H.S
Hence proved AU(BUC) = (AUB)UC
(iv)Associative Property of Intersection:
AN(BMC) = (ANB)NC ' |
LH.S = An (BNO) i
=AN ({2,3,4,5}n{3,4,5,6,7,8})
= {123 {345) : -
L= | ,
RHS= (AmB) nC
=({1,2,3}n ({2,3,4,5})C

= (23N {34,56,7,8) S
RS (ii) , W@O@©m
From (i) and (ii) L.H.S=R.H.S o @
Hence proved AU(BUC) = C @
(v) Distributive property \of ;

AUBNC) = {123} ‘Lm | ‘
(AUB) N [{123}u{2345}]m[{123}u{345678}]

= {1,2,3,4,5} N {1,2,3,4,5,6,7,8)

- 60 )k




AN (BUC) = (ANB)U (ANC
LH.S = An (BUC)

—{12345} ..(ii) @m
From (i) and (i), A U (BAC) = (AUB) A ( @W@ @
(vi) Distributive Property of Intersec%@@

=An ( : ,678})
=] , ,45678}
o 7 L RSN i (i)

R.H.S = (AnB)U (ANC)
(AmB) ={1,2,3}n {2,3,4,5}={2,3}
(ANC) = {1,2,3}n{3,4,5,6,7 ,8}1={3}
R.H.S = (AnB)U (ANC)
={23}u{3} |
et 4/ & I i (ii)
From (i) and (ii) L.H.S=R.H.S
Hence proved An (BUC) = (AnB)U (ANC)
(vii) Let the universal set be U = {1,2,3 .4, 5,6,7,8,910}
AUB = {1,2,3} U {2,345} = {1,2,3,4,5}

(AUB) = U-(AUB) = {6,7,8,9,10} ...(0) - K@
A'=U-A={4,5,6,7,8,9,10) . @W@o@@
B'=U-B={l,6,7,8,9,10} “@®

A'NB' = {4,5,6,7,8,9,10}

= {6,7,8,9,10} %
From (i) and (ii)
(viii) De-Mor (ANB) '=A’UB'

Let U={l,2,3,4 10}, A={1,2,3}, B={2,3,4 0 C-{3,,5 6,7 8}
L.H.S=(AnB) ' :
-V\B) ={1,2,3}n {2,3,4,5}={2,3}
(AnBY =U—~(ANB)
={1,2,3,4,...,10}—{2,3}
={ 1,4,5,6,7,8,9, W0} (@)
R.H.S= A'UB
A'=U-A ;
A={1,2,34,.,10}-{1,2,3}
A'={4,5,6,7,8,9,10}
Now, B'=U-B ;
B'={1,23.4,...;10}~ -{2,3.4,5}

5'={1,6,7.8.9,10} '
Now, A'UB'={4,5,6,7,8,9,10}U{1,6,7,8,9 iO} @@@W@O

‘145678910}——)(11)0
From (1) and (ii)
LHS=RHS

'1 II




Verification of the properties with

~ the help of Venn diagrams o308
(i) and (ii): Verification isyety si Q Q
- therefore, do it by

(iii) In FiW&N@;} fepresented by a
vertically lined region and BuUC is

represented by a horizontally lined region,
The set AU(B UC) is represented by the

region lined either in one way or both.

U 1] I B
A | N
ATTHAL Ty
r \
L
J & H ~
P ~,
P X S
p. N\
£ A\
/ A\
/£ A
f A\
f
B C=—
| brdmmmm:
e D ': 3 e
1 S
. 1 -
T s ]
e X 7 f
C S
L= x 7
X N =t
S Y, ~
DS o v 4

egion. (AUB) UC is

represented by the region lined in either one

or both ways. . :
From Fig. (1) and (2) we c¢an see that

Fig.(2)
A U (BUC) = (AUB) UC

: Q
@(iv)In Fig. (3), the doubly line %@5}@
represents %“@
S |

AN(BNC) WW

=
=
2
,’r’ %3

Fig3)
In Fig. (4) the doubly lined region
represents (ANB) NC. Since in Fig. (3) and
Fig. (4), these regions are the ‘same,
therefore, An(BNC) = (AnB) N C.

U | A

Q

Fig.(4)

(v) In Fig. (5), AU (BNC) is represented by

the region which is lined horizontally or
vertically or both ways.

U

| B
\QQLQ Fig.(5)

by the doubly lined region.

Since the two regions in Fig. (5) and (6) are
‘the same, therefore.

|

In Fig. (6), (AUB) N (AUC) is represented |

N




U TS o
8 . O
Lo
- e \
:b—
== i
: Fig.(6)

AY(BNC) = (AUB) N (AUC)
(v1)Ver1fy yourselves.
(vii) InFig. (7), (AUBY is represented by

a vertically lined reglon

.U

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

same, therefore, (AUB) ' = A'nB’
AT
A‘
Fig.(8)

(viii) Verify yourselves

Example 1: Con31 :

diagram illustra \f\!

and B.

“anowx

@mr of elements.to

to sets A and B.

all the elements excluswely in
set B and not in set A.

(c) Calculate the union of sets A and B.

U

Solution:

- From the information provided in the Venn

diagram, we have:
et U=
u234567.

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

(b) The elements that are only in set B, not
in set A, is the sets’ differences.
B-A=1{7,910,12}

(6) AUB = {1,2,3,4,5,6,8} U
{5,6,7.8,9,10,12}

= {1,2,3,4,5,6,7,8,9,10,12}

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 1 Game Development}

W= {Students enrolled in
(a) How many student o% t
2

applied W@&m SR
(b) Determine'the 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.

(¢) 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 Applied
Robotics program.

Applied Robotics course jx(94
(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

development 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.

s

Ld

swimming club, and 50 joi ‘
games? WNW o

Example 3: There are 98 secbs

R i

ents in a sports club. 58 students join the
How many students participated in both

1ed Robotics.

(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

Total = 7@
' ents who enrolled in
m elopment courses but not in

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
cardinality of a set is de
0

n(A). If A

e =6. To find the
Y\ of| a8t Jwe use the following
t

inclusion-exclusion principle

“for two or three sets.

O
Total = 370 +205 + 125 + 2492 9 Q}@Q
So, the total number of s@m :

Principle of Inclusion and
Exclusion 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  and
Exclusion for Three sets

If A, B and C are finite sets, then
n(AUBUC) =
n(A)+n(B)+n(C)-n(A~B)-n(ANC)

—n(BNC)+n(An~BNC)

and AUBUC, AnB, ANC, BAC and AABAC .

are also finite. »
|




Solutlon

A = {students who participated i

B = {students who paﬂicipateﬁ

From the statemen m
n(U) =n(AUB A) =58, n(B) = 50.
We want to find the total number of students -
who participated in both clubs.

n(ANB) =?

€ nave

U ‘

D

peoes
ot

40

48 .

Using the principles of inclusion and
exclusion for two sets.

n(AUB) =n(A) + n(B) —ni %
= n(AnB) =n(A) + n(B) —ﬁl(

=10

Thus, 10 students participated in both clubs. -
The adjacent venn diagram shows the
number of students in each sports club.
Example 4: Mr. Saleem, a school teacher,
has a small library in his house contalmng
[50 books. He has two main categorles for
these books: Islamic and science. He
categorized 70 books as Islamic books and
70 books as science books. There are 15
500ks that neither belong to the Islamic nor

Example 5: In a college, 45 teachers teach mathematics or
mformation about teachers who teach different subj

CES

S o™
Let U = {total student in a sports club of ho@W _ :

\

As, n(U) = j%@

~anucs

}

science books category. How many books
are classified under both the Islamic and
science categories? 09303040

Let U = {total number of books in library}

A = {70 books in Islamic category}
B = {90 books in Science category}
C = {15 book that does not belong to

any category}
x = number of books that belong to both the

categories
The adjacent Venn diagram shows the

number of books that are classified under
both the Islamic and science Wones

175-150=x
25 =y =5 v =75
U
A B
- 70—x X 90-x

* 18 teach mathematics

* 8 teach chemistry m&
* 12 teach physics &m

* 6 teach both ma; sics

* 4 teach both chemistry

* 2 teach both mathematlcs and chemistry.

Thus 25 books are classified under both
Islamic and science categories

physic @@({j@ Here is
q‘ 09303041

— =




* How many teachers teach all three subjects?
Solution: ,
Let U = {total number of teachers i
- M= {teachers who tefich m
P = {teachers who te?

C = {teachers; eae stry} '
From sta@@m;e n(MUPUC) = 45,
n(M)=18 &

n(P)=12

n(C)=8

n (MAP) =6,

n(PAC) = 4, n(MAC) = 2

Total number of teachers who teach all the subjects:

n(MNP~C) =2

2 XY‘)@(@@

Using the principle of inclusion and exclusion for three sets:
n(MUPUC) = n(M)+n(P)+n(C)—n(MmP)—n(PmC)—n(MmC)+n(MumC)

—_—
=45-18-12-8+6+4+2
=19

Therefore 19 teachers teach all subjects.

The survey result

statistics: ‘

® 57 cust s bough garments

* 50 customers bough cosmetics

® 46 customers bough electronics _

® 31 customers purchased both garments
and cosmetics.

® 25 customers purchased both gérments
and electronics. i

owing
09303042

3 Example 6: A survey of 130 customers ifDa
shopping mall was conducted in whi % SR\
were asked about bu_ying% :

0 |
- :

Solution: g

Let U = {total number of customers surveyed in the
G = {Customer who bought garments}

C = {Customer who bought cosmetics}

E = {Customer who bought electronics}

From the statement of problems, we have

1(MAPC) = n(MUPUC)-n(M) —n(P) ~n(CHn(MAP)+n(PAC)+n(MAC) e

2\

@ omers purchased both cosmetics
and electronics
12

° Ccustomers purchased all three

products i.e. garments, cosmetics and

electronics.

- (a) How many of the customers bought at

least onme of the products: garments,
cosmetics os electronics? i
(b) How many ' bought only one of the

products: garments, cosmetics = or
electronics? o8
(c) How many of the customers did not buy
- any of the three products.
shopping mall}.

I o
n(U)=130, n(G)=57, n(C) = 50, n(E) = 46, n(GNG gg ) = 25, n(CHE)=21 and
n(GNCNE)=12. @l '

(a) We want to find the to m ef wh

who have bought at least one of the products:
garments, cosmetics or % are to find n(GUCUE).
Using the princi n and exclusion for three sets: :
n(GUCUE) ME)—MGOC) —n(GNE) ‘——n(CmE)Jr_n(GmCr\E) :

S, T

= 66 }

—

NS




- =357+50+46-31-25-21+12
=165-77
=88
Thus, 88 customers bought
(b) Customers who boughf]
= 1(G) -n(GQRn
= 57-31-25+
= 333 ‘
Customers who bought only cosmetics
= n(C)-n(GNC)-n(GNE)+n(GNCNE)
=50-31-21+12

=10
U
fis)
AYAY
42 n e
T
Q.1 Consiﬁer the universal set

U= {x: x is multiple of 2 and 0 < x < 30,
A = {x:x is a multiple of 6) and

B = {x:x is a multiple of 8}

(i) List all elements of sets A and B in
tabular form. 09303043
i) Tabular form: '
Solution:

U= {2,468, ... 30}
1= {6, 12, 18, 24, 30}
{8, 16, 24}
i)Find AN B
Solution; '
AnNnB:

09303044

§ §)
Il

11 List all ele
Solution:
i) Tabular form:

O-.

e

G

oduct: garments, cosmetics, or electronics.

Customers who bought only electronics

= n(E)-n(GNE) -n(CNE)+n(GNCNE)

= 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

surveyed was 130, and 88 customers bought

at least one of the products: garments,
- cosmetics or electronics. The customers

who did not buy any of the three products

can be calculated as: ;

n(GUCUE)® = n(U) -n(GUCUE)

- =130-88 =

| @i{iﬂ@ﬁ@@ Y any of the '

~ o

ANB = {6, 12, 18, 24,30} {8, 16, 24}
= {24}

(iii) Draw a Venn diagram

Venn diagram: ' |

J2  Let,U= {x:xis anin %
&= {xix=2" for integer
H={x:xisa SW o

sets G and H ih tabular form'k

09303045

09303046

Fmen
ﬁ\ﬂJ;



U =11,2:3.4...150; @ @@ﬁ@

G ={1,2,4,8, 16,32, 64, 128},

H ={1,4,9, 16,25, 36, 49, 64, 81, %@Q@W

(ii) Find GUH 09303047
Solution &%

GUH ={1,2 2164, 128}0(1, 4,9, 16,25, 36, 49, 64, 81, 100, 121, 144)

GUH ={ 859, 16, 25, 32, 36, 49, 64, 81, 100, 121, 128, 144}

(iii) Find GnH S 09303048
Solution: : | '

GnH ={1,2,4,8, 16 32, 64, 128}0{1', 4,9, 16, 25, 36, 49, 64, 81, 100, 121, 144}

GNH ={1,4, 16, 64}

Q.3 Consider the sets P = {x:x is a prime number and 0 < x < 20} and .
Q = {x:x is a divisor of 210 and 0 < x <20} » 09303049
Solution:

P=q8i 308, v l:08.117,.19)

Q=11,2.3.5,6,7 10, 14,15 ; : ;

(i) FindPn Q : ' 09303050
Solution: ' ‘

P =2, 3,5, 3. 11. 131719}(\{123567101415}@© m

PAQ={2,3,5, 7}
(@ FindPUQ - @@ 09303051
~ Solution: @ : '
PUQ = {235711 13@&@@,,,671&14,15}‘ :
PUQ Z{@W 4,15, 17, 19}

Ven utative properties of LHS ={1,2,3, 4; 5}n{4,6, 8, 10}
umon and intersection for the followmg = {4} (1)
pairs of sets: | Now,RHS =BnA
Solution: : : =1{4,6,8,10} N {1,2,3,4, 5}
() A=1{123,4,5},B=1{4,6,8, 10} 09303052 el i
Solution From (1) and (ii) L.H. S=RHS
(a) Commutative property of union Hence (ANB) = (BnA) j
AUB=BUA | @(@N,Z 9303053 |
LHS=AUB Solution _ ; :
={1,2,3,4,5} U {4, 6,8, 10} | ForN,Z'We know that c
=234 5 6800 6 Ncz , : 3
RHS =BUOA _ (a) Commutative property of union:
—{46810}u{12345} e el G 1
=1{1,2,3,4,5,6, 8, 10} (i) ' ) ;
From (i) and (ii), LHS=RH.S. . O nd /(i) L.LH.S = R.H.
Hence, AUB = BUA O Q&Q ommutatlve property of intersection:
(b) Commutative property m%@ " NNnZ=Z~N
ANB =BnA - | LHS=NnZ=N 6)
LH.S =An RHS=Z~N=N (ii)
¥ e, ik




From (i), & (ii) L.H.S = RH.S
(ii)A = {xx e R/\x>0},B R

@Q\@m

g}id) So, AandBare

09303054

Solution (& : P
A= ffre Rax20}, B-% m LHS = (AUB).
= AcB
(a) Commu union: >
AUB = BUA 4 G 2 }\‘ : s = \\\
LHS=AUB=B (1) 70 frrepa e
R.H.S=BUA =B (i) et
From (i) and (ii) L.H.S = R.H.S ; x =,
(b) Commutative property of i 1ntersect10n o = o

ANnB =BnA"
LHS=A~B=A (i) Fiz 1
RHS=BNA=A_ (i) (AUB) = region of horizontal line segments

From (i) and (ii) L.H.S = R.H.S

QS5 LetU={a,b,c,d,e,,f, g h,ij}

A={a,b,c,d,g, h}, B={c,d,e,f,j}

Verify De Morgan’s Laws for these sets,

Draw Venn diagram. 09303055

Solution:

U= {a,b,c,d,e,,f,g,h i

A={a.bc,d g hi
={c,d, e 1]

(i) De-Morg =A'NB’

LH.S=(AuUB)’ 09303056

(AUB) = {a,b,c,d, g, h} U {c,d, ¢, fj}

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

Now, (AUBY =U - (AUB) (

={abc.d e, f gh,ij}-{abcdefgh,;}

={ij e

Now, RHS=A'nB

: AuB) :

s

(AUB) = region of squares.
RHS=A'nB

O A%

1]

X\

o

S :

; Fig. 2

A'nB' = Region of squares.

From Fig.1 and Fig. 2,

Region showing (AUB)'and A’/NB’ are same
which prove that (AUB)=A’ "B’

(if) De-Morgan’s law: (AnBY = A’ UB'

L.H.S = (AnBY ¥oh 09303057

=U-A (AnB) = {a,b,c,d, g, h} N {c,d, e, £, j}
={a,b,c,d, e, f, g h,i,j}- {abcd,g,h} (AnB) = {c,d,}
= et L1} Now, ; ,
Now B =U-B (AﬂB) CE AL D)
B' = {a, b,c, d, e,f, g hi,j,}-{c, de,fj} {a,b c,d,e, 1,j}-{c, d}
B ={a,bgh,i} af@@?
Now,RHS =A'nB’
= {e, f, i, ]}r\ Q&“
= {i} i§§@ A—{abcdefg,hlj} {abcdg,h}
From (i) and (ii)
L.H.S=R.HW A= {e, f,i,j}
(AUBY=A'NB™ - Now, B' = U-B
e

1 sg I

Nt



. Solution:

Bi={a.b c.def g h,i,
B=faib. e}

Now, R.H.S = A'UB
=16 Liihifa b g h i
b e tehi;
From (i) and (i
(AnBY = A’
Hence proved ‘
Verification by venn diagram

J} —{C, d, c, f’.]}

OV‘

L.H.S ="(Ar'\B)'
!

U
i
h

N
e v A

a

JH'

\J.

oL

)

il

fon Fig. 1 L0
ANB = Region of horizontal line se KX
(ANB) = Regions of vertic ﬁ%
RHS=A"UR ; |
: : NN
U EU N
A | B
a|1b fc = S
d f it i
\[[{][&[[|h L
N i
! i
SR : -
Fig. 2

‘A"UB' = Regions of squares, horizontal and
vertical line segments.

From Fig. 1 and fig. 2, regions showing
(ANB) and A" UB’ are same which prove
that (AnB)’ = A'UB'.

Q6 If U={1,2,3,...,20} and A={1,3,5,
--+s19}, verify the following:

U={1,2,3,4,.,20}

T
A={1,3,5 .19 o%
U :

M) AU A =
Solution:

09303058

AVA =123 45 20}

AnU =11, 3, 5, 19} ﬁgﬁlﬁ, 3k
=) RN P
D o@@
1 1

o200

=U-A |

A=d123.4 L0135, 10 7

Al=12468,.,20] '

Now, y e

AUA =135 19} U {2,4,6,8,...,20
(i1)

From (i) and (ii) '

AUA' =U (Hence proved)

(iD)ANU = A

Solution:

ANU=A

Proving AnU = A: e

S=llo (i)

Now,

SERLR

Hence proved

(ii)ANA’ = ¢:
Solution:
ANA' .
A=l a5 10
L2 vd s oy

09303059

A'=U-A .
Ao s 200 = fl3 8
19} ,
AL LB R 20}
Now, -
ANA'={1,3,5, ... I e {2468 .
20} ' : ~
ANA'={}
AﬁA’.:d)He om
ol S5 students, 34 like to

t/and 30 like to play hockey.

ﬁé%@lstudents likes to play at least

N

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

s |

f'T\_

| mwne

B, ol &




Let A and B are two sets showing the
students  playing crlcket and hockey O
respectively.

Total student = n(AuB) SSO m
34 like to play cricket =

30 like to playﬁﬂjﬁﬁm y=30

Let x student e to play both games,

HANB)=x _
L'sing principle of inclusion and exclusion
or two sets.
“AUB)=n(A) +n (B) - n(Ar\B)
55=34+30-x

55=64-x

x = 64-55

x=9
“hus 9 students like to play both games.
Venn diagram:

3 In a group of 500 employees, 250
=20 speak Urdu, 150 can speak English,
0 can speak Punjabi, 40 can speak both
“rdu and English, 30 can speak both
faglish and Punjabi and 10 can speak
woth Urdu and Punjabi. How many can
speak all three languages" 09303060
S Eunon
- A, B and C be three sets representing
o 3mployees who can speak Urdu, Engllsh :
Punjabl respectively.
zl employees = 500
=50 can speak Urdu, i.e. n(A) = 250
“ can speak English, i.e. n(B) =150

-
" i

* can speak Punjabi, i.e. n(C) ©

= -an speak Urdu and Englj %
n 47 B)=40 B
! zzn speak Engl unjabi, i.e.

o

@Ife.

A

m-‘C)—3O

10 ca jabl Le.

o il

can speak all the three languages

n(ANBNC) =x
Using principle of 1nclusxon and exclusion
for three sets.
n(AUBUC) = n(A) + n(B) +n(C)-n(AnB)-
n(BNC) —n(ANC) + n(ANBNC)

500 =250 + 150 + 50 —40 —30 —10 + x .

500 =450 — 80 + x

500=370+x
500-370=x
130 =x

= [x=130]

Thus 130 employees can speak all the three
languages.

Q.9 In sports events, 1 ople wear
ts, 3 wear

blue shirts, 1 g@
@w wear a cap and

d 2 wear 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? .
. © 09303061

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(BNC) =4

2 wear cap and green shirts = n(ANC) =2
34 Wear either blue, green or cap

n(AuBuC) =34

u) = n(A)+n(B)+n(C)—n(AuB)~n |
(BmC)—n(AmC)+n(AmBmC)
34 = 15+19+x-3-4-2+0

34 = 34+x-9

ﬂ.ﬁ



~'}4-54+94x | — @@n@ £l

@ ptops and tablets, n(AnB) =9

KX ave laptops and books, n(AnB) =6

Th 9 :>l- % 4 have tablets and book, n(BNC)=4

e PR A 8 have all these items = n(ANBNC) = 8
35 have laptops, tablets or books =

n(AnNBNC) =35
Using principle of inclusion and exclusion
for three sets.

- n(AUBUC) =n(A) + n(B) + n(C) - n(ANB)
- n(BNC) - n(ANC)+n(AnNBNC)

Q10 In a training session, 17
participants have laptop, 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 partlclpants sl i ee 03 <648
with laptops, tablets, or books is 35. How 35=36-19+x
many partlc:pants have books? 09303062 35 = 17+x
Solution: 35-17=x
- Let A,Band C be the sets representing the | 18=x".
participants’ having laptops, tablets and =%
books respectively, Thus 18 p

17 participants have laptops, n(A) = 17
- 11 participants have tablets, n(B) =
Q.11 A shopping mall has 150

Y. i@@ﬁ@gok&

to 150 representmg the universal set

U. The employees fall i 1 gones
09303064
e Set-A: 40 a salary range of 30k-45k, labeleld from 50 to 89.
e Set-B: oyees W1th 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{Am(B C))
Solutlon

U={1,2,3,4,..,150}, n(U) = 150

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

B = {101, 102, 103,..., 150}, n(B) = 50
C={1,2,3,4,...49, 9091 ,92,...,100}, n(C) = 60 |
(a) Find (A’'UB)NC 09303065 e |
A'=U-A | - 5
A= {1,2,3,4,5...150} - {50,51,52,...,89} » |
A'=1{1,2,3,4...,49, 90,91, 92,93,...,150}
Now, B' =U-B

= {1 2,3, 4...,150}- {101, 102, 103,.. 150} @ @©m
= {1,2,3,4...,100}. @ @

Now,
A'uBf*{1234 .,49, %@ il 2 3,4, ...,100}
A’uB’—{l

Now,

(A'UB') r\C {1,2,3,4,...,150} n{1,2,34,...,49, 90 91 92, ...,100}

e . ke
12




(A'UB") NC={1,2,3,4, ...,49, 90,91, 93,
(b) Find n{An (B‘NC%)}
{1,2,3,4,5, ,1503—{ d{&
—-{1 2,3,4,
| wa C = Qﬁ@§@ﬂ§@ﬂ
Ro 00 3 4,...,150}-{1,2,34,.. 49,90,91,92,;..,
c°e={50,51,52 .,89, 101, 102, 103,...,150}
Now . :
B°NC°® = {50,51,52,...,89} = A
Now ;
AN(BNC%) = AnA
ANBNCYH=A

n{AN(B°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.
70 students play football.
40 students play hockey.
25 students play both. cr&
ball.
15 students
hockey.
10 students” play both cricket and
hockey.
(a) How many students play all three
sports?
(b) Draw a Venn dlagram showing the
distribution of sports participation in all
the games.

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 cricket and footbal
n(ANB =25 O

15 students play both foo l@
n(BNC) =15 o
10 students pl cricket and hockey =

n(ANC) =10

i

e

09303066

150}

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

Using principle of inclusion and exclusion.
n(AuBuC) n( niBE@ n(ANB)

56 L1510+

125=120+x

125-120=x

S=x= -

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

e
\J o~

oﬂ was conducted in which
3¢ eople were asked about their
favourite foods. The survey results

showed the following information:
- 09303068

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




~anor

50 people said they like korma Gl T %@L 45
® D 9

20 people said they liked nihari angd @ ¢ did not like any food item.
e ople’who like only nihari =
= n(A)—n(AmB)—n(AnC)ﬂl(AmBmC)

: biryani.
® 35 people said the

korma : = 40-20-27+12
e 27 peopl ] = 352-47=5
< korma. People who like only biryany: |
® 12 people said they like all three foods = 'n(B)—n(AﬁB)—n(BmC)+n(AmBmC)
nihari, biryani and korma. ' = 65-20-35+12
(a) At least how many people like nihari, =L Nk
biryani or korma? e A
(b) How many people did not like nihari, People who like only korma:
biryani or korma? : = = (C)-n(ANC)-n(BNC)+n(ANBAC)
(c) How many people like only one of the = 50-27-35+12
following foods: nihari, biryani or korma? = 62-62
(d) Draw a Venn diagram. = i@ . ‘
Solution | 4 Thus number of people who like only one of
Let A, B and C be the sets representing  the foods item = 54+22+0 =
- beople who like nihari, biryani and korma : (&m

respectively.

130 total people suryed, n(U) = 130 O
40 people liked nihari = n(A) = 40 Kﬂ(

65 people liked biryani = n

50 people liked korma =
20 people lgﬁﬁmiw
n(AnB) =20 :

35 people liked biryani, and korma =
n(BNC) = 35 : :

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

12 people liked all ‘three foods. =

“%and biryani =

(AABNC) = 12 v N Binary Relations |
(a) Nurnb.e; of peqple who liked nihari, (i) Let A and B be two non-empty sets,
biryani or korma is n(AUBULC). : ~ then the Cartesian product is the set of 3

Using principle of inclusion and exclusion. all ordered pairs (x, y) such that xe AN
WMAVBUC) = n(A) + n(B) + n(C) - and y e B and is denoted by - :

- n(AnB)- (BNC) —n(ANC) + n(AﬂBhC) ; AxB = {(x, y)xc Aa : .
= 40+65+50~20-35-27+12 e \ @5 .
= N ‘ ii) Any subsé called a binary
= 167 - 82 : S
=gl relay Or [simply a{relahpn, from A to
Thus 85 people like atleast Ordinarily a relation wﬂl\ be ‘c‘ienoted
TRy Q by the letterr. : ,
(b) Numbef of people g (iii) The set of the first elements of the
food item. ordered pairs forming a relation is called

N(AUBLCY = bt H(AUBU_C) : ' ST domain. The domain of any relation r

| camema

= M }




is denoted as Dom r.

(iv) The set of the second elements of theO

ordered pairs forming a relation is c Q
its range. The range of an “

denoted as Ranr

(v If Aisan Q“%y subset of
AxA is called ation in A.

Example 7: Let ¢y, ¢y, c3 be three chlldren
and m;, m,; be two men such that he father
of both ¢, ¢, is m; and father of ¢; is m,.

Find the relation {(child, father)}
09303069

Solution:

C = Set of children = {cy, ¢», c3}and

F = set of fathers = {m,;, m,}

The Cartesian product of C and F:

CxE = {(C] aml)s (C],mz), (C23m1)9 (Cz,mz),
(c3,my), (c3,mz)} ‘
r = set of ordered pairs (child, father).

mﬂz)}

,‘R ange r={ m; my}
elatior is shown diagrammatically in
_]acent figure.

Example 8: Let A = =4 3} Determine the <5e

Solution:

AxA = {(1,1), (1, 2), (1 Sk (mii

Clearly, required relation is;

k= {(132)’ (193) e
Relation _a . 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
water is added to the tank. The situation can
be represented by the relation r = {(x, y)y =

x+1}. Where x is the number of minutes
Table

e —

»(3.3)}

6

2}, Range R= {2,3}

(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:
{(O’I)a (152)’ (2’3)3 (3s4)’ (4,5)9 (5’6)}

The above relation in table form ‘can be
represented as given below:-

?

x(ﬁme in mmutes) Y =x+1 (water in litres
‘ 0 ; oo y=0k b=l
1 | A LE(GRYY
2 e S\mﬂ(’(\\\\‘/&@?ﬁ-—
L3 Vot a W W L v 3+1—4
QAR y=avi=
~n VLU ~y=5+1=6

Graph

NN
We can also regresen't the relations visually

| by drawing a graph. To draw the diagram,




we use ordered pairs. Each ordered pair(x,

. 'Y) is plotted as a point in the coordinate)
plane, where x is the first ele a) %(

The relation is repr ‘ aphieally by
the line passwé’points, |
{(0»1)9 (132)5 > )) (4$5)1 (5)6)} as shown in

the adjacent Figure.
;p’ :

Function and its
Range

UQ @ N N’ o
A very impd t particular type of relation

Functions
is a function defined as below:
(1) fis a relation from A to B, that 18, fis a

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

fiA>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 f'is A, and the range.of O
fis B. | : m
-y

If (x, y) is an element of f whe
a set of ordered p 2
is called the valuer

anow

Exa @3,4} and B =

;) 1}, define a function £ A—B, 4

X, ¥)| y=2x+3, xe A and y e B}, Find

the value of function f, its domain, co-
domain and range.

CJ

g . 09303071
Solution

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

Dom f= {0,1,2,3,4} = A :

= Co-domain = B and

= Range f={3,5,7,9,11} cB

Types of Functions

In this section we discuss different types of
functions:

() Into Function

If a function  A— B is such that Range

s said to be

O @nto B. In Fig. (i), fis

Given: y=2x+3:xe Aandy e B, then

A

Fig. (i)

f={(1,2), 3,4), (5.6)}

(i) (One-One) Function (or Injective

Function

If a function f from A into B is such that

second elements of no tw its ordered
ethen i n injective

et108 shown in Fig. (iii) is

x under f.

3




Fig. (i)
f=1la), 2,b)}
(m)Onto function (or surjective function)

If a function f:A—B is such that Range /=B

1e., every element of B is the image of
some element of A, then f'is called an onto |

function or a surjective function.

o

Fig. (iii)
f= {(Cl’m])’ (CZ’ml)’ (cjamz)} :
'iv)(One-On_e) 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
»nto. Such a function is also called (1-1)

-orrespondence between the sets A and B.

2. z), (b, x) and (c, y) are the pairs of
-orresponding elements i.e., in this case
"= {(a, 2), (b,x), (¢, y)} which is a bijecfive,

“a%

“mnction or (1-1) correspond

| Fig. (iv)

/= 1@ 2. (6., y)}

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 an 1nﬁn1te

ber@ﬁj@o@@ onsider for

={=11),(0,0)(1,1), 2, 9),
(3,9), (4, 16), ...}

Dom f=1{-1,0,1,2,3,4,...
Range f= {0, 1, 4,9, 16...}
This function may be written as:
f={&y)|y=x,xe N} |

- The mapping diagram for the function is
shown in the Fig. (v).

} and

Sesets A and W




( Finding the Values of

Function at Giv IK\J&O u
_ Constan |

T biicatio Q:\nﬁ;.edu.pkoUGI.puhlications@uniquenotesofﬁclalo@Uniquepublications@0324-6666661-2-3 »
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Linear and Quadratic Functions

The function {Ce,y)ly = mx+c} is called a = a+tb=1 _[.(@)

linear function because its graph (geometric Similarly, f(5)=9

representation) is a straight line. We know Then ax 5+b+3=9

that an equation of the form Y = mx+c - =>5a+b=6 ..(ii)

represents a straight line. The function {(x, Subtract equation (i) from equation (ii), we
y) | y-= ax2+bx+c}' is called a quadratic get, ! ‘

function. We will study their geometric (Sa+b)—(a+b) =6 -1

representation in the next chapter. 5a+b—a-b=5

Example 10: If fix) =2x~1 and g(*) = x2-3, S

then find: 5

(1) A1) 09303072 (1)A-3) 09303073 (iii) f(7)09303074 e @O@(@m

$ 1 L & O w s 3 5
g;’l)u{%gozl : (v) g(-3) (Vl) g(mQ@ @@; £ the equation (i)

(A1) =2x1-1=3-1 = 5 -

() A-3) = 2x (-3) < hA ~Ghu1 L T
(iiii) A7) =§@&M=13 , o S 48
(iv) g(1) = (1)*-3=1-3=-2 ' s

M eg(-3)=(-3-3=9-3=6 S
(Vi) g (4)=(4)'~3=16-3=13 4
Example 11: Consider fix) = ax+b+3, | e |
where @ and b are constant numbers. If f(1)=4| Thus,a= 2’ . T

and f(5) = 9, then find the value of ¢ and b,
; 09303075

|

1

|
k|

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

If f(1) =4

= ax |+b+3 =4 .

Q.1 For A = {1,2,34}, ﬁnd e foll K‘E (D =l 234 | ] ‘
relations in A. State the AxA = {(1,1), (1,2), (1,3), (1,4), 2,1), (2,2),

range of each relatio 3 > 0930307 (2,3), (2,4),3,1), 3,2), (3,3), (3,4), (4,1),
Solution: M | . 4.2), 4.3), (4.4)}
i {1’ 2: 3;« } : : :

%

| | St

IR Woiicae)




@) {&y) |y =x}
Solution:

09303077
R={x,y)|y=x}

¢
R={(1.1),(2,2),(3,3),4 4%“@%
Dom (R) = {1, 2, 3, 4} |
range (R) = {1,W S
(i) {Cy) [y+x = _

Solution:
{Cx,y) [ytx =5}
R= {15 4)’ (23 3)a(33 2)(49 1)}
Dom (R) = {1,2,3,4}
Range (R) = {4, 3, 2, 1}
(iii){(ey) | x+y <5}
Solution:
{ey)| ety <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: ; 9
R={my)xy>5) o %
R={(24),(3.3), 3,4),(4,2),( @
Dom (R) = {233’4} \J O
Range (R) = {
Q.2 Which of the following diagrams
represent functions and of which type?
(i) 09303081 *

09303078

09303079

09303080

Solution:
A={123},B={a,b,¢c,d},

R= {(1,0), (I:b)’ (2’0)7 (37d)} O
since, first elements in first
pairs are same i.e. 1

\(C

(i)

T R (e @m 09303082
N (9‘30\-/

B

(Fig.2)

Solution:

A=:+{a,b,c}, B={1,3, 5}

= {(as 1)’ (b"?’)’ (C’ 5)}

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

Since relation is an onto and one-one
function, so relation is a bijective function.
(iii) 09303083

(Fig.3)

R = {(1,a), (2,b), (3,c)}

A={1,2,3},B={a,b,c}

Range = {a,b,c} =B

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

09303084




; Solution- :
A={/,mn},B={x, Yy, 2}
R = {(/, x), (m, x), (n, Z)}

Q.3 If g(x)
find:
(i) g(0)
Solution:
Putx=0in g(x)
g0)=300)+2= 0+2 2
(i) g(-3)

" Solution
Put x =-3 in g(x)
g8-3)=3(3)+2=-94 =7

R
(iii) g(;)

‘Solution:

2 and h(x) = x* +1, then

09303085

09303086

Putx = § in g(x)

m @
Range (f) = {x,z} # B m ]
Since, rmW j
function.

m@w(

ax o 3 8 where
e constant numbers. If A3) = 8
f(6) = 14 then find the values of a

and b.

Solution:

Given that
10 = 8
f(6) =
f(x) = ax +b + 1
Putx=3in f(x)
f(3) = a(3) +b+ 1
f(3)=3a +b+ 1
From (i),
8=3a+b+1
8-1=3a+b
L= dath

= 3a+b=7 (iii)

Now, putx=6in f (x), 1n f( x),

tw)ﬁ
l 6 +b+1 |

09303087

BEE

14-1 = 6a+b
+2 e 13 = 6a +b
(IV)h(l) WW = 6a+b=13_ (iv)
Solution: Subtracting (111), from (iv)
Putx-l;nhx ,6a+)§/ :
h(1) = (1)1 =1+1 =2 h i
() h (~4) tigs ‘i7
- Solution: ¢RI
Put x =—4.in h(x) e 6
h(-4) =(-4’+1=16+1=17 R
(vi)h(-—lj . la=2
. Put g =2 in (iij) .
Solution: 32)+b=7 |
o 6+b=7
Put x=- 3 in h(x) b 7is |

1+4 ® 09303088
Soar Solution:
' geh=0
' g2)=10" 7 @)
gy -

= 80 |

ot

gb = 1;72 j :
that g(x) =ax + b + 5, where

nd b are constant numbers. If g(-1)=0
and g(2) 10, find the values of 2 and b.




20 = axtbts 2\, cof
Putx=-1 in g(x) Y] -
g-1)=a(-1)+b+5 an der the function flx) =cx’+d,
g-1)=—a+b+5 where ¢ and d are constant numbers If
From put (1) put g(—l)mgﬂ “ f(1)=6 and f(-2) = 10, then find the values
=>d)ssag | |  ofcandd. 09303090
T T T R ) .
Now, put x = 2in g(x) g(x) Solution
g2)=a2)+b+5 A6 oo
g2)=2a+b+5 f(—2)-*10 e i g
From (ii) put g(2) = 10 : fix)y=cx*+d
= 10=2a+b+5 Putx-lmf(x)
10-5=2a+b A =c(1)*+d
5=2a+b : fl)=c+d
= 2a+b+5 (iv) From (i) putf(1)= 6
Adding eq. (iii) and (iv) 6=c+d
a -¥=5 = ctHd=6 (iii)
: Now, put x = -2 in f(x)
2a+ b/ ey f(__z) C( +d m
3a =10 iﬁh c©
= f K“O HpUtA-2)=10
i “@ = 10=4c + d
Put 1t in equation (iii) “ = 4c+d=10 (V)
boinati ek SV\NNM Subtracting (111)  from | (iv)
d4c+ 4= 10
?—5=b + ctd=+6
1015 43c 4
3 S
-5). 3
b= 5 Put it in equation (iii)
ctd=6 -
Thusa=£,b—ﬂ_—5 i+d=6
3 3 3
Q.6 Consnder the function defined by |
fix) = 5x +1. If fix) = 32, find the x value. d=6- =
09303089
Solution: 18— @ @@m
fix) =5x+1
flx) =32 Kﬂ fld W
By comparing, we get
Sx+1=32 ““m )
:'x=32-1WR1J\\N\\U A L
Sx=31 e 3
ey




Q.1
The set

ii.

1ii.

iv.

Choose the correct optlon
builder

G

%0
09303091

n

(b){xnx e w}

(c) {x[x~—~ ne W}
(d) {x|x=2n+1ne w}

. 09303092

IfA={}, then P(A) is:
(@) {} (b) {1}
© {{ }} (d)o
ML =123 88 A={123}and B =

{3,4,5}, then U-(AMB) is: 09303093
(@) {1,2,4,5}

(c) {1,3,4,5}] o d)
If A and B are overl L
n(A-B)ise o

L

(d) n(B) —n(A)

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

then n(AnB) =; 09303096
(a) 23 (b) 15
©)9 (d) 40

Vi, If A = {1,234} and B = {x,y,z}, then
Cartesian product of A and B contains

exactly elements. 09303097
(a) 13 (b) 12
(¢) 10 (d)6

vill. If f(x) = x*~ 3x+2, then the value of
Sf(a+1) is equal to: 09303098
(a) a+1 (b) a*+1
(¢) a*+2a+1 (d)a*-a

ix. Given that f{x) = 3x+1 x) = 28, then

the value o ﬁls .@/( 09303099
@ (b) 27 '

(d) 18

e
)l@_etA ={L, 2, 3} and B = {q, b} two

non-empty sets and F£A—>B be a
function defined as f = {(1L,a), (2,b),

09303094
(3,b)}, then which of the following
) () n(B) statement is true?
(C) 0 B (d) n(A)-n(AnB) (a) f is injective 09303100
IfAcBandB —A # ¢, then n(B-A) is (b) /' is surjective
equal to: 09303095 ©f is llnjectlve
(@ 0 (b) n(B) (d) f is into only
Answer Key
i b ii o a iv d v d
vi b vii viii d ix a % b
09303102

objects is called:

DA collectlon of well-defined d1%
(@) subset

: W

Which of the'fo owing is the set of first

Venn dlagram

®) {1,2,3,...,99}
(c) {0,1,2,3,...,100}
(d) {0,1,2,3,...,99)

B, el

1 82 —




Aol

‘3. The different number of ways to ‘
describe a set are: usaos%x B)u(4ANC)
d) (AUB)N(4UC
e % @ (AUB)N(AUC)
4 |

: %2; ; 14. If A and B are disjoint sets, then
4. A set with tis called: = 09303104 £ Tl v g
(a) subset (b) Null set
(c) singleton set (d) super set Eg ‘3 ?3 %u 4
5000 set{x/xe W‘/\x2106}1s:. 09303105 15. If AnB=g then set A and B are
(a) infiniteset (b) subset e hiet i
(c) supperset (d) finite set (a) sub (b)  over lapping
6. The set having only one element is " (¢) disjoint (d)  power
called: : : s i 16. The complement of U is:
(a) Null set (b) power set —
(c) singletonset (d) subset (@) U ) ¢
4 : ; (c) impossible (d) union
7. The number of elements in power set 17. The complement of ¢ 1s 09303116

{a,b,C,d} is: 09303107 (@ U
: S1ble unlon
(@ 4 (b) 8 X W ----- 09303117
© 16 (d) |
8- M?@ By e

(b) {

@) ' p 19. AUA =...... 09303118
© '{'¢,{a}} @ {9 - Lmru. . A
: | Rl A (d ¢
; 20. Theset{x|xeBandxg A}is:
9. HiEs chen Py le equal to. 0930310'9 09303119
: (a) AUB (b) AnB
(@ P ) Q- ‘ (e} A—-B (d B-A
) ¢ (d U 21. Theset{x|xe Aandxe B} 1089 3:03120
10. If X c Ythen X NY is equal to: 09303110 Sy AGE ) ANB
(@ X iy ey A-B (d B-A
) ¢ ssead) -l 09303121
1. If 4c Bthen 4- Bis equal to: 09303111
(@) A (b) B
© ¢ @ U 5
12. (AU B)uUCis equal to: -~ 0930 Q 09303122

(a)  An(BuC m
) ¥ °AN(BNO)
13. Au(BnC)is equal to: 09303113

(@ - AuBuC)




V) Mxe O <

24. The domain of 09303123 ‘ @Om
R={(1‘,2)',(2,3),(3,3)(3,4)} is: @) Y@%@w = Tx—2 then g(—1)=. ... 09303127
@) {134] | e (a)2 (b)-7
v g R{1,2,4} C@ (c)-9 (d)-1
: e Range : . 09303124 , ‘ Hl 1o
= (¢ Baayis #- IRange () < B, then function is:
(a) 11,24} (b) {3,2,4} (a) into (b) onto
© {1,2,3,4) d) {1,3,4) (c) biject_ive (d) injective
_ 30. IfAx)=5x+12 and f(x)=32 then x=--—-
: VSR : 09303129
26. Point (-3,4) lies in the quadrant.ogsoms (a)4 (b) 4
@ I (b) II (c) 20 (d)32
(c) III d Iv :
27. The point (=4 , -5) lies in ... quadrant
09303126
(@ I (b)) 1
(¢) I (d 1v e
; Answer Key S f@m
1c2d3c4bSar,QCq¢P9b10a
1lje|12|{c|13]d14 @15 W W17 [A[18d ] 191 20| d
21| b[22[d]23fa biﬂ‘\“»éb‘“b27c28c29a30b
RIR R
Q.2 Write each of t lowi \g\se\s in Solution: :
tabularfoWo | {dxe OnS<x<7}
() {x x=2n,neNj} 09303130 Tabular Form
Solution: {5} :
{4 x=2n, ne N} (vi){d xe QA X*= 2} 09303135
- Tabular Form Solution: el W
{2,4,6,8,...} {x, xe QAx2=2} [. \/x_ ‘/5]
(i) {4 x=2m+1, me N} 09303131 {}ord xX= \/5 £Q
Solution: | (vii) {d xe Qax=—x} - 09303136
{x x=2m+1, me N} Solution:
Tabular Form {dxe Qar=—x)
& Sre e | : :
(iii) {4 x = 11n, ne Wan<11} 09303132 A 8bular Form (oxtx=0)
Solution: {0} 0+0=0
{4 x=11n, ne Wan<11} . :
Tabular Form : ; : vili)-{ \x & 09303137
{0,1 1,22,33,44,55,66,77,88,99,1 10} Q @& 9.
(iv) {d xe E A 4 <x<6} O %ﬂ(a Xe Raxeg Q)
Solution: %ﬁ Q=R-Q -
Tabular Form O‘X Q.3 Let U={1,2,3,4,5,6,7,8,9,10,
¢or{} A=1{2,4,6,8,10}, B={1,2,3,4,5)and
x<T7} 09303134 C={1,3,5,7,9} B




m gess
List the members of each the following sets: ii @O@@ " 09303144
Solution: Q : i
U= (123456789100 KQ A=A 4
A={2,4,6,8,10} K&m A= {1,2,3,4,5,67,8,9,10}—{2,4,6,8,10}
B={1,23,4,5} o A={13579 :
C={L3,5, Now, A'UC = {1,3,5,7,9}U{1,3,5,7,9}
(i) A’ 09303138 A'UC= {1,3,5,7,9} ‘
S(')lution: (viii) U" | 09303145
A =U-A Solution: ' :
A ={1234,56789,10}-{2,4,6,8,10} oo _
A'={13579} 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
B'=U-B ‘necessary, find the single sets equal to the
B’ = { 1,2,3,4,5,6,7,8,9, 10}"{ 1 ,2,3,4,5} following: :
B'= { 6’7a8!9’10} (i) A ! 09303146
(iii) AUB - 09303140 Solution: _ m
Solution: A =U-A ‘ _
e ol AT — —
AUB = {2,4,6,8,10} v {1,2,3,4, 5} KQ@V/W\
AUB = {1,2,3,4,5,6,8,10} O a8 e
(iv) A-B ‘ %“mm
Solution: W O A
A-B _ : 3 y
A-B={2,4,6,8,10}-{1,2, 3,4, 5} B bl
A-B = {6, 8, 10} R S
(v) ANC 09303142 : e n
Sohition: : Horizontally lined region shows A".
ANC : ; (ii) AnB 09303147
ANC ={2,4,6,8,10} 1 {1,3,5,7, 9} Solution:
ANC=¢ ANB |
(vi) A'UC’ 09303143 ANU=A (- AcU) :
Solution: (iii) AUU 09303148
A'UC . Solution:
A'=T-A AulU = U ('.' AcU _
A'={1,2,3,4,5,6,7,8,9, (iv) A @@ 09303149
10}-{2,4,6,8,10} s - | rSotut @o
A'=(1,3,5,7,9) ‘ Q Q - |
Now, C' = U-C ® g@ L Sois e
o = {1,2,3,4,5,6,7,8,9, 1035 : v) 6o ' i
C={2 468, o} Solution:
Now, A'UC' =Y1,3,5,7,0}U{2,4,6,8,10) ¥
AUC = {123 4,...,10} 0=

: iy




Sy
Q.5 Use Venn diagrams to verify the i g@@oy regions of squares
o eming: Q 1s shown by region of square
(i) A-B = AUB' - %OX it e
Solution: “m ‘ RHS=B
A-B=AUB’ O“
LHS= b ~ AT
: N
U ‘ B
. ,JJJ
Fig. I . F'g' =
A-B is shown by region of horizontal line - Regions showing (A-B) "B and B are same
segments.. : S0,
R.H.S = AnB (A-BYnB=B

Q.6 Verify the properti r the sets A, B

|
L

: ‘and C gi 0@@ 09303153
= iAN= A "
_ O& A\2 012,34}, B={3.4,5,6,7.8},
' o &Q C= {5,6,7,9,10} ,
' . “ ’ (i) Associativity of Union 09303154
— Solution:
e (AUB) UC = AU (BUC)

B'is shown by region of squares and LH.S =(AUB) LC

horizontal line segments. =({1,2,3,4} U {3,4,5,6,7,8}) UC
ANB' is shown by region of squares. From ={1,2,3,4,5,6,7,8} L {5,6,7,9,10}
fig. (I) and Fig. (ii) regions showing (A-B) - =11,2345,6,789,10 (i)
and ANB' are same, so ; Now, R.H.S = AU(BLC)
A-B=ARD: = AU({3,4,5,6,7,8}U{5,6,7,9,10})
(ii) (A-BYnB=B ' 09303152 =11,2,3,4}0{3,4,5,6,7,8,910} <
Solution: ‘ : {1,2,3-,'4,5,6,7,8,9,10}*(11)
LHS (A_B)/ ~B j From (1) and (11) LHS=RH.S
' : (AUB) UC = AU(BUC) Hence proved
U e (ii) Associativity of intersection 09303155
Solution:
A e N (Ars - ‘(§§E§&E§QK§{§YX
[ A ~C :
- T N7 é = (41,234} N {3,4,5,6,7,8))"C
S AR v - =1{34,}n{5,6,7,9,10}
CE s ST B ‘ ) ESRE U
EW@&_-’ — | RHS=AN(BNC)
. Fig. 1 . = AN({3,4,5,6,7,8} N {5,6,7,9,10})

P R

.as._



= {1234}~ (56,7}
=4 b G

(iii) Distributivity of Uni
intersection M
Solution:

AUBNC) = (AUB) N(AULC)

LH.S =AU (BNC)
=AU({3,4,5,6,7,8){5,6,7,9 10})
={L 2. 24 WSS
—{1234567} Ll e

RH.S=(AUB)N (AuC)

AUB) = {1,2,3,4} U {3, 4,5,6,7,8}

AUB) = {1,2,3,4,5,6,7,8}

Now, AUC = {1,2,3.4} U {5,6,7,9,10}

=1{1:2,3,4,5, 6,7, 9,10}

Now,

~\JB) N (AUC)
= 12345678}m{1234567910}
=L 234500

from (i) and (ii), L.H.S = R

AUBNC) = (AuB)m(AuC

\iv) Distributivi

union

a) A={1734r Be {3.4,5,6,7,8},

C={5,6,7,9,10}

Solution: _

A1 (BUC) = (ANB) U (ANC)

LH.S = An(BUC)

=AN({3,4,5,6,7,8}U{5,6,7,9 ,10})

{1,234}m{345678910} ’

3,4} (i)

Now, RH.S = (AnB) U (ANC)

ANB) = {1,2,3,4} N {3,4,5,6,7,8)

OVCT

(|

From (i) and (i) L.HS = R.H. Q
ANB) NC = AN(BAC) He%};@@

09303156

09303157

A uB) uC = Au(BuC)
L.H.S = (AUB) UC
= {0} uC
= {0} U {0,1,2}
=020 -y
R.HS =AuBUC)
=AU({0} w{0, 1,2})
g DHEE TG
=1{0,1,2} ()
From (i) and (ii) L.H.S=R.H.S
(AUB) UC = AUBUC)
= {0,4,2}U{0,1,2}
Hence proved. :
(ii) Associativity of intersection
(ANB)NC = An(BmC)
LHS = (AmB) mC
L
a3 §

S —Am(BmC)
=AN({0} n {0, 1,2})
S
¥ G0
From (i) and (i) L.H.S =R.H.S
(ANB) NC = An(BNC)
- Hence proved.
(iii) Distributivity of Union over
intersection
Solution:
AUBNC) = (AUB) N (AUC)
LHS =AuUBNC)
=AU({0}n {0,1,2})

auorr

09303158

09303159

09303160

=1 )
ANB) = (3.4} = {0} ()
Now, (ANC) = {1,2,3,4} N {5,6 7 9,10} R.HS =(AUB
=i = @&@@ {0,1,2})
Now, (ANB) U (ANC) = {3, 4}u{ ) D 0
- 3.4 Q‘g&@ =10) (if)
“rom (i) and (i) \\ From (i) and (ii), L.H.S = R.H.S
LHS=RHS KX AU(BNC) = (AUB) N (AUC)
*N(BUC) = ( W Hence proved.
—( g7 =




: (1v)D1str1butivity of intersection over
Union 093031
Solution:

AN(BUC) = (AnB) U ( K
L.H.S Am(BuC) 3
ek 2}
{ } e
(ANB) U(ANC)
({ In{0hu({ }n{0,1,2})
=ihlat)
e
From (i) and (n) LHS=RH.S
AN(BUC) = (ANB) U(ANC)
(c)A=N,B=Z,C= Q
Solution:
NeZcecQ o
(i) Associativity of union
Solution
(AUB) UC = Au(BuC)
LHS =(AuB) UC
=(NUZ) UQ
=Z) -
=8
RHS =A
= NU(ZuQ)
=NuQ :
e (i)
From (i) and (ii)) LH.S=R.H.S
(AUB) UC = AU(BUC)
Hence proved.
(ii) Associativity of intersection 09303163
Solution: :
(AnNB)NC = An(BNC)
LH.S=(AnB)NC
=(NNZ) NQ
=NNQ :
=N )
R.H.S = An(BNC)
=NN(ZNQ)
=NNZ
=N s

i

R di=al] Il H

;u

09303162

&mW@

i

(AUBY = A'NB’

L.H.S = (AUBY

(AUB) = {2,4,6,8,..
={1.2,3,456,..1930}

Hence
union over
ters tion
olution:
AU(BNC) = (AUB)N(AUC)

09303164

LHS =AuBNC)

=NU(ZnQ)
=NuUZ

=7 (i)

'RHS =(AUB)N (AULC)

= (NUZ) n(NLQ)
= 7ZnQ
(i1)

From (i) and (i), LH.S=R.H.S
AUBNC) = (AUB) N (AUC)

Hence proved.

(1v)D1str1butiv1ty of mtersectlon over

union 09303165
@B@@mm

Solution:
(BuC)

=NN(ZuQ)

=NNnQ

ot el L

RH.S =(AnB) U(ANC
= (NnZ) U (NNQ)
=NUN
=N (i)

From (i) and (ii) L H.S =R.H.S

AN(BUC) = (AnNB) U(ANC)

Hence proved.

Q.7 . Verify De Morgan s Laws for the

following sets:

Gl R T 0 :
Solution: 7
k=i 8, 4 ws20} m

09303167

20}U{1,3,5.7,...,19}

09303166
U= {1,2,3,....20}, A = {2.46... ,20}and |

= 88 |




Now, (AUB) =U—(AUB)
={1,2,34,.. 20} {1,234,..
= (l)
Now, RH.S = -A'NB’
A U-A
= {1,2,3,4,
={1,3, 5 7
Now B' =
g 3 4
=2 4.6,8..
R H.S A’nB’
=41.3.5,...191n {246, ;
e GG
From (i) and (ii), L H.S =R.H.S
(AUBY = A'nB’ Hence proved.
(i) (AnB) = A'UB'
LH.S =(ANBY
(ANB) = {2,4,6,...
(AnB)={ }
Now, (ANB) =U—(ANB)

el {1,2,3,4,...;%% %@Q@

) ,8 20}

20an ¥ 5,..
., 20}

.19
.20}

09303168

20} M {1,3,5,...,19)

={1,2, 34

R:H.S =A'UB’ -
:‘x‘ =U-A W
A= {1,2,34,..520} - { 246

A={,386 19

.20}

Now, B' =U-B
={1,234,...,20} - {1,35,...,19}
= {2,4.,6,...,20} :
Now, o
A'OR =13 IR OIS 01
B2 34.5,051208 (ii)

crom (i) and (ii) LH.S = R.H.S
ANB) = AUB'

).8 Consider the set P = {xXlx=5m, m
=N} and Q = {X}x =2m, m € N}. Find
PAQ
Solution:

7= {xx=5m, me N}
Z = {x}x =2m, me N}

09303170

m@@

mﬂ%&%

= tabular form:
P={5,10, 15,
3=1{2,4,6,8, 19, }

S

o
g@@@ o

PNQ = {10, 20, 30, 40, .. i
Q.9 From suitable properties of union and
intersection, deduce the followil_lg results:

(i) AN(AUB)=AU(ANB) 09303171
Solution:
AN(AUB) = AU(ANB) :
LESRANAR) (Bt
L.H.S = (AnA)U(ANB) (CANA=A)
L.H.S = AU(AnB)
~ LHS=RHS S
(ii) AU (ANB) = An(AUB) 09303172

L.HS =AU(ANB)
= (AUA)N(AUB) ( by distributive property
(Y

B umon over intersection

= AN(AUB) UA=A)
LHS=RHS :
7 = 8x’-3 find:
: 09303173
(i) g(0) 09303174
Solution
Putx =0 in g(x)
g0)= 7(0)-2=0-2=-2
(i) g (-1) ; 09303175
Solution: '
Putx = -1in g(x)
p(——_l) =71-1)-2==7-1=-9
(iii) g (—- g ) 09303176
‘Solution:
ot 5
Finding g| - =
ee-3)

tx




=356 3=-2aq
i R ol
—41 2 é ,putx=41in f(x)
T “@Mﬂ = a(4) +b |
i fla)=4a+b v
(iv) s(1) WW 9303177 Bone (b it il
‘ 10 =4a+b
Solution: :
Putx“lms(x) ST 4fa+b=.1“0_' _ ()
s(1)=8(1 ) —3= 8(1 )—3=8-3=35 Adding eq. (iii) (iv)
(v)s(-9) 09303178 2a-f =-3
Solution: : o ,k( ~10
put x =-9 in s(x) SR
s(-9) =8(-9-3 ba =7
=8(81)-3 . 7
= 645 Put ii in eq. (iv)
i 7
(vns(_i) (7)+b-10
Solution: @@m

T T
Finding s| ——
i ( 2)

Put x=% in s(x) _

8(49) 3
4
= 2(49) -3
=98-3
. =95 .
Q.11  Given that fix) =
and b are constant numbers If f(=2)=3

and

f(4) 10, then find the values of 2 and b.
09303179

Solution:

G e G
f(d)=10__ (i)
f(x) = axtb

To find f(-2), put x = -2 in

f(-—2) a(-2)+b
Puttmg value

98

W@

g

b“l()—l‘1
3

30-14
3

b:

p=10

3
Q.12

of x.

Solution:

k(x) = 7x-5

k(x) =100

By comparing, we get

B

X

Consider the function defined by
k(x) = 7x — 5. If k(x) = 100, find the value
-09303180

A
<
y
2
3




-

Q.13 - Consider the function g(x)
mx’+n, where m and n are co

ant)
numbers. If g(4) = 20 an& 0&&%&(

the values of m and n.
- 3 09303181
Solution:

ReOa
2(x) = mx? + -

2(4)=20 (1)
g(0)=5 (i1)

Put x =4 in g(x)
s(4)=m(4) +n -
2(4)=m(16) +n
2(4)=16m +n

from (i) Put g(4) =20 i.e.
20=16émtn .

= l6m+n=20 (iii)
Now, put x = 0 in g(x)
2(0) =m(0)* +n
20)=m(0)+n
z(0)=n

from (i1), g(0) = 5, so
S=n

:

Put it in eq. (iii)

16m +5 =20

lébm =20-5

6m =15
=k

16
Q.14 A shopping mall has 100 products
from various categories labeled 1 to 100,
representing the unmiversal set U. The

products are categorized as follows:
9303182 :

Set A: Electronics, consisting 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.

each set in tabular for% d fi

ite O
ol
union of all three sets. ﬁ%
Solution: ' “
Tubular form'Q $ ’?%JN] & ﬂ o o
U={1,2,3,4:5100}, n(U) =100

sl

R

ing union of all three sets
(AUB) UC :
=1 1234,..3010{31,32.33.... 55)C
=41.2,3.4. 05 HT6 711879, 100
={1,2,34,...,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 ma

1d Hed th !
Soluti o ‘
é@g\i@l Siao
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 ‘ ‘
(a)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
is n(AUB)".
n(AUB)Y

éﬁ'gs 30 students could not pass any subject.

(¢) Students only passed in science test.

=n(B) - n(AnB)
=90.-60
= 30

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

{91 =




- 50 like both Java and PHP = n (ANC) =50

Thus 30 students passed only science test.
(d) Failed in science test
N(B)Y =n(U) - n(B)
=180 - 90
=90

' 0
Thus 90 students failed in science te %@
Q.16 'In a software h ityy
w

\/

300 software develo :Eé 5 :ﬁﬁ as
conducted - \ mine  which
program guages are liked more.
The survey revealed the following
statistics: : 09303184
* 150 developers like Python.
® 130 developers like Java.
® 120 developers like PHP.
e 70 developers like both Python and
Java.
e 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? -
(b) How many developers use only: of
- these languages? k

(c) How many develo

any of these
(@) Howmsers 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)_7O

60 like both python and PHP = n (ANC)=60

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

exclusion. “@Kﬂ<

D

~enog

n(AUBUC) = n(A) +n(B)+n(c) - n(Ar\B)
-n(BNnC) —n(AmC)+n(AmBmC)

150+1 +120 0-60+40
OMias

evelopers who like python only:

- =n(A)-n(AnB) —-n(ANC) + n(AmBﬁC)

= 150-70-60+40

=190-130 =60 o
Developers who like Java only:

=n(B) - n(ANB) -n(BNC) + n(AnNBNC)

.= 130-70-50+40

=170 -
=50
Developers who like PHP only :
=n(C) - n(BNC) — n(ANC) +n(AnBNC)
= 120-50-60 +40

120

= 160-110

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

(c) n(A ..‘ BuC)
ﬁa! 0260 . ¢
=40

) developers who use only PHP only:

© =n(C) -n(BAC) - n(ANC)n(AnBAC) |

=120 - 50 - 60 + 40
= 160-110
= A0

2 =

—le—

bl b




