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CHAPTER 34
SET CONCEPTS

[387] BASIC CONCEPT

In our day to day life, different collective nouns are used to describe collection of
objects, such as : a group of students playing cricket, a pack of cards, a bunch of flowers,

elc.

In mathematics, such collections of objects are named as sets.

—
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The phrase ‘well-defined’ means, it must be possible to know, without any doubt, whether
a given object, thing or symbol belongs to the set under consideration or not.

For example :
“The set of tall boys of Class 10" is not well-defined, since it is not possible to know
that which boys are to be included and exactly what is the limit.

But when we say, “The set of boys of Class 10, which are taller than Peter”, now
we can compare the heights of different boys with the height of Peter and can know exactly
that which boys are to be included in the required set. Thus, the objects are well-defined.

- ELEMENTS OF A SET

! The objects (things, symbols, etc.) used fo form a set are called elements or members
: of the set.

’ In general, a set is denoted by a capital letter of English alphabet with its elements
written inside curly braces and separated by commas.

e.g., SetA = (5, 10, 12, 15)

[388] usE OF SYMBOL ‘e’ OR SYMBOL ‘e’

The symbol ‘e’ stands for ‘belongs to’ or s an element of’ or ‘is a member of,
whereas the symbol ‘¢’ stands for ‘does not belong to’ or ‘is not an element of’ or ‘is not

a member of’.
e.g., ForsetP=(3,6, 8,13, 18}, 3¢ P,5¢ P and so on.
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- REPRESENTATION OF A SET

A set, in general, is represented in :
(i) Description method (form) (ii) Tabular or Roster method (form)
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For example :

N is the set of natural numbers [Description method]
N=1L'& OBl ..o } [Roster or Tabular method]
N = {x : x is a natural number}, or {x : x € N} [Set-builder or Rule method]
| The symbol ‘ : ' stands for such that and the set {x : x € N} is read as, “the set of

x such that x is a natural number” ].
It is clear from the example given above that :
() in description method a well-defined description about the set is given.

(ii) in roster or tabular method the elements of the set are written inside a pair of curly
braces and are separated by commas.

(i) in set-builder or rule method the actual elements of the set are not written, but a
rule or a statement or a formula is written in the briefest possible way.

More examples :

1. Zis the set of integers [Description method]

L = {oi, =8 =8l e} | [Tabular or Roster method

= {X:Xe £} | [Rule or Set-builder method|

2. A is the set of whole numbers less than 8 [Description method]

A =10 1.2 3,4 5 & 7 [Tabular or Roster method

A={x:xeW and x< 8} [Rule or Set-builder method]
Example 1 :

Express each of the given set as required :
(i) The set of integers between -3 and 5, in roster form.
(i) The set of even natural numbers, in roster form.
(i) SetA={1, 3,5, 7, 9,......}, in set-builder form.
(iv) SetB = {0, 3, 6, 9, 12,....}, in set-builder notation.
(v) SetC={y:y=2x+1and x € N}, in roster form.

Solution :
(i) The set of integers between -3 and 5 = {-2, -1, 0, 1, 2, 3, 4} ~ (Ans.))
(i) The set of even natural numbers = {2, 4, 6, 8, 10, 12, ...} (Ans.)
(i) SetA=1{1,3,5,7,09,...}={x: xis an odd natural number} | (Ans.)

(iv) SetB = {0, 3, 6,9, 12,...} = {x: x is a whole number divisible by ’3} (Ans.)
(v) Since, x € N (the set of natural numbers)
S XOAN DR A 2oa 8 Lok
Andso,setC = {y:y=2x+1and xe N}
= {2x1 4+ 1, 22+ 1, 22X 3=F 1 Sl }

= (3,8, 1, B uul ‘ (Ans.)
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EXERCISE 34(A) ——

1. Find, whether or not, each of the following collections represent a set
(i) The collection of good students in your school.
(i) The collection of the numbers between 30 and 45.
(i) The collection of fat-people in your colony.
(iv) The collection of interesting books in your school library.
(v) The collection of books in the library and are of your interest.

2. State whether true or false :
(i) Set {4, 5, 8} is same as the set (5, 4, 8} and the set {8, 4, 5}.
(i) Sets {a, b, m, n} and {a, a, m, b, n, n} are same.
(i) Set of letters in the word ‘suchismita’ is {s, u, ¢, h, i, m, t, a}.
(iv) Set of letters in the word ‘MAHMOOD' is {M, A, H, O, D}.

3. Letset A = (6, 8, 10, 12} and set B = {3, 9, 15, 18}.
Insert the symbol ‘e’ or ‘¢’ to make each of the following true :

(i) 6..A (i) 10...B (iii) 18 ... B (iv) (6 +3) ..

(v) (15-9)...B (vi) 12 ... A (vi) (6 +8) ... A (viii) 6 and 8 ....

4. Express each of the following sets in roster form :
(i) Set of odd whole numbers between 15 and 27.
(i) A = Set of letters in the word “CHITAMBARAM”
(i) B = {All even numbers from 15 to 26)
(iv) P ={x: xis avowel used in the word ‘ARITHMETIC’}
(v) S = {Squares of first eight whole numbers}
(vi) Set of all integers between 7 and 94: which are divisible by 6.
(viij C = {All composite numbers between 2 and 20}
(vii) D = Set of prime numbers from 2 to 23.
(ix) E = Set of natural numbers below 30: which are divisible by 2 or 5.
(x) F = Set of factors of 24.
(xij G = Set of names of three closed figures in Geometry.
(xi) H={x:xe Wand x< 10}
(xiii) J ={x:xe Nand2x-3 <17}
(xiv) K = {x: xis an integer and - 3 < x < 5}

5. Express each of the following sets in set-builder notation (form) :

() {3, 6,9, 12, 15} N an 7 11,..)
(i) {1, 4, 9, 16, 25, 36} (iv) {0, 2, 4, 6,8, 10, 12, ...}
(v) {Monday, Tuesday, Wednesday} (vi) {23, 25, 27, 29, ...}

3 R 1} (viii) {42, 49, 56, 63, 70, 77)

W 3T EETs
6. Given : A={x:xisarnulﬁpleo!2&ndislassthan25]
B={x:xisasquaraofanaturalnumberandislessthanzs}
c={x:xhammfmleof3andislessman25}
Da{x:xhammnmrbssman%}
Write the sets A, B, C and D in roster form.

M‘———_—_ —
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345| CARDINAL NUMBER
The cardinal number of a set is the number of elements in it.

Thus, if a set A has 5 elements; its cardinal number is 5 and we represent it by
writing n(A) =

Similarly, if set B = Set of even natural numbers less than 10
then, B = {2, 4, 6, 8} and n(B) = 4.

If B = {0}, then n(B) = 1. Since, 0 is an element of set B.

Il

34.6| TYPES OF SETS

1.  Finite set :
A set is said to be a finite set, if it has a limited (countable) number of elements in

it.
For example :

(i) S = Set of natural numbers between 10 and 15 = {11, 12, 13, 14}
(i) P={0, 1,2, ..., 20} ={x: Xxe Wana x= BUlanu e

2. Infinite set :

A set is said to be an infinite set, if it has an unlimited (uncountable) number of
elements in it.

For example :
() P = Set of prime numbers = {2, 3, 5, ...}
() B={x:xec NamlXs 2T =i ey } and so on.

3. Empty set or Null set : ?
The set, with no element in it, is called the empty set or the null set. 5

The empty set is represented by a pair of braces with no element in it or by the
Danish letter ¢, which is pronounced as ‘oe’. |

Thus, the empty set={ } = ¢.

For empty set, it is wrong to call ‘an em s |
only one empty set though it may have mﬂ y- SCIif

r ..__s'
‘F m r‘f e

Therefore, it is always called “the empty set” ar o

PR S e R

Some examples of the empty set :

(i) Let A = {a man of age more than 400 years}.

Since there can not be any man with the age more than 400 years, the set A will
have no element in it, i.e., it is the empty set. And we write : A={ } or ¢.

(ii) If B = {Triangles with 4 sides}, it is clear that B = ¢.

2.(9)# f 0 ), since both the

1.9.# {0}, since {ﬂ} w & m’
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4. Disjoint sets :

Sets having no element in common are called disjoint sets.

For example :
Sets P = (5, 7, 9) and Q = {4, 6, 10, 12} are disjoint, as they do not have any element
in common.

5. Joint (overlapping) sets :
Sets having atleast one element in common are called joint or overlapping sets.

For example :
Set B = {4, 6, 8, 10, 12} and set C = (3, 6, 9, 12, 15} are joint sets, as they have
elements 6 and 12 common.

6. Equal sets :
Two sets are said to be equal, if the elements of both the sets are the same.

For example :
If set A = {x, y, 2} and set B = {last three letters of English alphabet}.

Clearly, sets A and B have the same elements and so set A = set B.

7. Equivalent sets :

Two sets are said to be equivalent, if they have equal number of elements in them,
i.e., the cardinal numbers of both the sets are equal.

For example :
Let A = (3,6, 9) and B = {a, b, c}.

Since, set A has 3 elements and set B also has 3 elements, i.e., n(A) = n(B).
Therefore, sets A and B are equivalent and for this, we write : A & B.

EXERCISE 34(B)

1. Write the cardinal number of each of the following sets :
(i) A = Set of days in a leap year.
(i) B = Set of numbers on a clock-face.
(i) C={x:xe Nand x<7)
(iv) D = Set of letters in the word “PANIPAT".
v) E = Set of prime numbers between 5 and 15.
(i F={x:xe Zand -2 < x< 5}
(vii) G = {x: x is a perfect square number, x € N and x < 30}.
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2. For each set, given below, state whether it is finite set, infinite set or the null set :

(i) {natural numbers more than 100}. (i) A={x: xis an integer between 1 and 2}.
(ii) B={x:xe W, xis less than 100}. (iv) Set of mountains in the world.

(v) {multiples of 8}. (vi) {even numbers not divisible by 2}.
(vii) {squares of natural numbers}. (viii) {coins used in India}

(ix) C={x| xis a prime number between 7 and 10}.
(x) Planets of the Solar system.

3. State, which of the following pairs of sets are disjoint :
(i) {0, 1, 2, 6, 8} and {odd numbers less than 10}.
(ii) { birds } and { trees }
(i) {x: xis a fan of cricket} and {x : x is a fan of football}.
(iv) A = {natural numbers less than 10} and B = {x : x is a multiple of 5}.
(v) {people living in Calcutta} and {people living in West Bengal}

4. State whether the given pairs of sets are equal or equivalent :
(i) A = {first four natural numbers} and B = {first four whole numbers}.
(i) A = Set of letters of the word “FOLLOW” and
B = Set of letters of the word “WOLF”.
(i) E = {even natural numbers less than 10} and
O = {odd natural numbers less than 9}.
{days of the week starting with letter S} and
{days of the week starting with letter T}.
{multiples of 2 and 3 between 10 and 20} and
{multiples of 2 and 5 between 10 and 20}.
{prime numbers which divide 70 exactly} and
= {prime numbers which divide 105 exactly}.
(vii) {02, 12, 22, 32 42} and B = {16, 9, 4, 1, O}.
(vii) E = {8, 10, 12, 14, 16} and F = {even natural numbers between 6 and 18}.
(ix) A = {ietters of the word SUPERSTITION} and
B = {letters of the word JURISDICTION}.

5. Examine which of the following sets are the empty sets :
(i) The set of triangles having three equal sides.
(i) The set of lions in your class. (ii) {x: x+ 3 =2and xe N}
(iv). 'P= {x . 8x=1
6. State true or false :
(i) All examples of the empty set are equal.
(i) All examples of the empty set are equivalent.
(iii) If two sets have the same cardinal number, they are equal sets.
(iv) If n(A) = n(B), then A and B are equivalent sets.
(v) IfB={x:x+ 4 =4}, then B is the empty set.
(vi) The set of all points in a line is a finite set.
(vii) The set of lefters in your Mathematics book is an infinite set.
(viii) IfM=1{1, 2, 4,6} and N = {x: x is a factor of 12}, then M = N.
(ix) The set of whole numbers greater than 50 is an infinite set.
(x) If A and B are two different infinite sets, then n(A) = n(B).

7. Which of the following represent the null set ?

¢,{0}4L0,{ L{g}k

(Iv)

(v)
(Vi)

PO O Z=m>
|

Il

Downloaded from https:// www.studiestoday.com



	002_R
	003_L
	004_R
	005_L
	006_R
	007_L
	008_R
	009_L
	010_R
	011_L
	012_R
	013_L
	014_R
	015_L
	016_R
	017_L
	018_R
	019_L
	020_R
	021_L
	022_R
	023_L
	024_R
	025_L
	026_R
	027_L
	028_R
	029_L
	030_R
	031_L
	032_R
	033_L
	034_R
	035_L
	036_R
	037_L
	038_R
	039_L
	040_R
	041_L
	042_R
	043_L
	044_R
	045_L
	046_R
	047_L
	048_R
	049_L
	050_R
	051_L
	052_R
	053_L
	054_R
	055_L
	056_R
	057_L
	058_R
	059_L
	060_R
	061_L
	062_R
	063_L
	064_R
	065_L
	066_R
	067_L
	068_R
	069_L
	070_R
	071_L
	072_R
	073_L
	074_R
	075_L
	076_R
	077_L
	078_R
	079_L
	080_R
	081_L
	082_R
	083_L
	084_R
	085_L
	086_R
	087_L
	088_R
	089_L
	090_R
	091_L
	092_R
	093_L
	094_R
	095_L
	096_R
	097_L
	098_R
	099_L
	100_R
	101_L
	102_R
	103_L
	104_R
	105_L
	106_R
	107_L
	108_R
	109_L
	110_R
	111_L
	112_R
	113_L
	114_R
	115_L
	116_R
	117_L
	118_R
	119_L
	120_R
	121_L
	122_R
	123_L
	124_R
	125_L
	126_R
	127_L
	128_R
	129_L
	130_R
	131_L
	132_R
	133_L
	134_R
	135_L
	136_R
	137_L
	138_R
	139_L
	140_R
	141_L
	142_R
	143_L
	144_R
	145_L
	146_R
	147_L
	148_R
	149_L
	150_R
	151_L
	152_R
	153_L
	154_R
	155_L
	156_R
	157_L
	158_R
	159_L
	160_R
	161_L
	162_R
	163_L
	164_R
	165_L
	166_R
	167_L
	168_R
	169_L
	170_R
	171_L
	172_R
	173_L
	174_R
	175_L
	176_R
	177_L
	178_R
	179_L
	180_R
	181_L
	182_R
	183_L
	184_R
	185_L
	186_R
	187_L
	188_R
	189_L
	190_R
	191_L
	192_R
	193_L
	194_R
	195_L
	196_R
	197_L
	198_R
	199_L
	200_R
	201_L
	202_R
	203_L
	204_R
	205_L
	206_R
	207_L
	208_R
	209_L
	210_R
	211_L
	212_R
	213_L
	214_R
	215_L
	216_R
	217_L
	218_R
	219_L
	220_R
	221_L
	222_R
	223_L
	224_R
	225_L
	226_R
	227_L
	228_R
	229_L
	230_R
	231_L
	232_R
	233_L
	234_R
	235_L
	236_R
	237_L
	238_R
	239_L
	240_R
	241_L
	242_R
	243_L
	244_R
	245_L
	246_R
	247_L
	248_R
	249_L
	250_R
	251_L
	252_R
	253_L
	254_R
	255_L
	256_R
	257_L
	258_R
	259_L
	260_R
	261_L
	262_R
	263_L
	264_R
	265_L
	266_R
	267_L
	268_R
	269_L
	270_R
	271_L
	272_R
	273_L
	274_R
	275_L
	276_R
	277_L
	278_R
	279_L
	280_R
	281_L
	282_R
	283_L
	284_R
	285_L
	286_R
	287_L
	288_R
	289_L
	290_R
	291_L
	292_R
	293_L
	294_R
	295_L
	296_R
	297_L
	298_R
	299_L
	300_R
	301_L



