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Chapter 1
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NCERT Mathematics, Reprint 2026-2%

— Chapter map (k = very often asked in school exams)

. Sets, representation * % Subsets, intervals % % % I
roster, set-builder, types C, power set, (a, bl U
Sets
B Operations % % Complement, laws Y %
N U, N, -, Venn diagrams De Morgan, proofs —
What is inside Colour code used
1. Concept notes with all NCERT examples (p. 2-3) red = key ferm green = definition

2. NCERT exercises (1.1-1.5 and Miscellaneous), fully solved (p. 4-  purple = sub-heading black = explanation

1) = high-trequency exam topic

= mark the examiner g cfnr+hn+|r_min+

9); practice A-G, 20 MCQs, 6 A-R,

4. Quick-reference sheet (p.

answers, summary (p. 10-13)

number of subsets, intervals, union, intersection, difference,

identities are asked again and again.

% Exam tip: Roster and set-builder forms, the difference

between € and c (with sets as elements), the power set and

complement, De Horgan's laws, and short proofs of set

Based on NCERT Mathematics (2026-2), Chapter 1. Figures drawn by us; all answers written by us and checked with the NCERT answer key.
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1.2 Sets and their representations; 1.3-1.5 empty, finite, equa‘é””ﬂ”

sets; 1.6 subsets; 1.7 universal set Jk*k

1
IIIUID uCI‘\—lUCD

whether a given ob_jed' bel.ongs toit. F\/ar\l set is g subset of itself; o MMW&W—S@"’ A c B and

“The five most renowned mathematicians” is not well defined Bc A © A=B.IfAcBandA 2B, Aisaproper subset of 8, B a

(opinion); "the odd natural numbers less than 10" is. The objects are  superset of A. A set with one element is a singleton. Nc Zc Q

ones Example 9 ¢ Ceveryset; A ={1,3,5,8=1{1,23,4,5:AcB

(A2 B, proper). Example 10 {a, e, i, o, u} & {a, b, c, d}. Example ———

Roster (tabular) form: list the elements in braces, separated by MIFACBandB CCisAC C?No: A= {1 8 = {{1} 21, C =

commas, each once, in any order: {7, 2, 3, 63; The leTters ot SCHOUL: {1,2.3:A€EBCCsoAEC but1€C, s0A ¢ C.

is a natural number and a divisor of 6}. Power set P(A): the set of all subsets of A. If n(A) = m, then n[P(A)]

=2"(P({1, 21) = {g, {13, {23, {1, 21}).

— Example 1 Solution set of x2+x-2=0:(x-1N(x+2)=0,50

-2 Intervals as subsets of R

Example 2 {x : x a positive infeger, x < 40} = {1, 2,3, 4,5, 6}. For a < b: open (a, b) = {x: a < x < bl; closed [a, b] = {x: a ¢ x ¢ bl;
|1 Example 3{1,4,9,16,25, ..} = {x : x = n%, n € N}. half-open [a, b) = {x:a < x <b}, (a,b] = {x:a<x<b}. Also (0, =)
— Exampl.e‘l{%, %a%a%a%a g} ={z:z= m,n € =R, (=20, ) neqafive reals, (o, &) = K. The length of each s b
| N,1<n<6} _a

Example 5{P, R, I, N, C, A, L} <> letters of PRINCIPAL; {0} <>

—).72-Universal set U
{x:x+1=1%1{1 2, 3, 6,9 18} <> divisors of 18; {3, -3} <> {x : il

— x*-9=0}. —The-basteset-of-acontextofwhichal-setsconsidered aresubsets———
for integers, U may be Q or R; in population studies, all people.

1.3-1.5 Empty, finite, infinite, equal sets

4 )
X Don't do this: € links an element to a set; C linksaset |
The emp’rﬂy (null, void) set @ = { } has no element: {x : 1<x<2,x € | 4 't rp- {112, 31}, then £2, 3} € A and {2, 33} C A, but
Ni, {x: x= = 2, x rational}. A set is finite if it is empty or has a {2.31 ¢ A.
| definite-number—of elements (n(S) is that number)-stherwise ~
infinite (N, points on a line). Not every infinite set can be written in f X Don't do this: ¢, {0} and {p} are all different: @ has no
roster form (R cannot). L element; {0} and {@? each have one. )

Equal sets: A = B if they have exactly the same elements

—(—Fe-pe#!#!eh—eﬂd—eFde' do-notmatter- {422 31 -3 1 21)
Y i 22;

1 Example 6 Finite: {x: x € N, (x - )(x - 2) = 0} = {1, 2}; {x : x
! eN, x* =4} = {2k {x: x €N, 2x - 1= 0} = @. Infinite: {x : x €
N, x prime}; {x : x € N, x odd}.

Example T A = {0}, B = {x: x>15andx <5} =, C = {x: x -5
=0} = {5}, D ={x:x% =25} = {-5,5}, E= {x: xa positive

—, integral root of x? - 2x - 15 = 0} = {S}: C = E only.

Example 8 X = letters of ALLOY = {A, L, O, Y} = letters of
LOYAL: equal. A = {-2,-1,0,1, 2}, B = {1, 2}: not equal.
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1.8 Venn diagrams; 1.9 operations on sets; .10 complement; laws"

Ykk

shaded region = The se named below each diagram

(/

v

AUB ANB

A-8

n(AUB) =n(A)+n(B)-n(ANB);(AUB) =A"NB, (ANB)

A’ (complement)

A" U B' (De Morgan)

Venn diagrame of the four basic operations on cets

1.9.1 Uniown

1.10 Complement

AUB ={x:x €Aor x € B}: all elements that are in A, in B or in

A={x:x€Uandx & A} =U-A.

both.

Example 20U = {1,2,..,10L,A=1{1,3,5,1,9%: A'= {2, 4,6, 8,

Properties: commutative AU B = B U A; associative (AU B) U C =

) 0 )

u.

10%. Example 21V = all students of a co-educational Class XI, A
= all girls: A" = all boys. Example 22U = {1, .., 6}, A = {2,3}, B

Exumpl.e 121{2,4,6,8}U {6, 8,10, 12} = {2, 4, 6, 8, 10, 12}.
Example 13 A = {a, e, i,0,u}, B = {a,i,u: AU B = A(since B
A). Example 14 X = {Ram, Geeta, Akbar} (school hockey team),
Y = {Geeta, David, Ashok} (football feam): X U Y = {Ram, Geeta,
Akbar, David, Ashok}.

={3,4,5:AUB=1{23145L(AUB) ={165A ={145,
6}, B =1{1,2,6}, ANB =1{16}=(AU B). Likewise (AN B) =
{1,2,4,5 6} =A"U B

_Laws of complements

— law

statement

— | 1.9.2 Intersection

complement laws AUA=UANA =0

ANB={x:x € Aand x € B}: The common elements.

—— A B=pAundBaredisjointPropertiescommutative double complement

associative; @ N A = @; UN A =A; AN A = A; distributive: A N (B

ucd)=(ANB)U(ANC).

| | Example 15 {2, 4, 6, 8} N {6, 8,10, 12} = {6, 8}. Example 16 X N
Y (Example 14) = {Geeta}. Example 11 A = {1, .., 10}, B = {2, 3,
' 51:ANB={2351=8(cA).

De Morgan (AuB)=ANB;(ANB)=AUB

(A) =A I—

@andV p'=UU =9 .
Miscellaneous-examples

Example 23 Letters of CATARACT: X = {C, A, T, R}; letters of
— TRACT:Y = {T,R, A, C}: every element of X isin Y and vice
versa, so X =Y.

1.9.3 Difference

Example 24 Subsets of {-1, 0, 1}: @, {-13, {0}, {1}, {-1, 0}, {1,

A-B={x:x€Aandx ¢ B}.

13,10, 13, {-1, 0, 13 (23 = 8).

A-BZB-Aingeneral; A-B,ANBandB - Aare mutually

Example 25AUB=ANB=>A=B:ifa€Athena€EAUB= ——
AN B, soa€ B:AcB;similarly B c A. Hence A = B.

[ _disjoint;and their unfon is AU 8.

L N\
Example 18 A = {1,2,3,4,5,6}, B = {2,4,6, 8% A-B = {1,3, X Don't do this: To prove two sets equal, show each isa
— S} B-A={8.Example 19V ={a,e,i,0,u}, B ={a ik u}: V- subset of the other (take an arbitrary element). Venn diagrams |——
B ={e, 0}8-V-={kk ilustrate but do not prove.
— J—
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NCERT exercises, fully solved

Exercise 1.1

Exercise 1.2

1 \Which of the following-are sets? Justify (l\ Months of g vear
e U U 1. Which are null sets? (i) odd natural numbers divisible by 2 (ii)

even Pr?mpc (,u,) {v L E M- x <5 gnd X 7!-} (E\/) {\,: -\ anoint

beginning with J (ii) Ten most talented writers of India (i) A team

} Ll Y.V, A W ] <1 1
CtUSS (V) ”tt ||U|UI Ut nu lbers LESS Than "TUU (VI NOVELS WrTiTen Dy

A B . =T
of eleven best cricket batsmen of the world (iv) Al boys in your common to any o parcllel Lines}.

Ans. (i) No odd number is divisible by 2: null. (ii) {2}: not null.

Munshi Prem Chand (vii) All even integers (viii) The questions in

. . . (iiT) No number 7s both < 5 and > F: null. (iv) Parallel lines never
this chapter (ix) The most dangerous animals of the world.
_mggt;_nuu_ Ansuer: (i)‘ (iii)‘ (i\/)

Ans. A collection is a set only if membership can be decided

depends c;n opinion: noli'a seil'. (iii) ."Bes.’r" is a matter of opinion: 100} (iv) positive infegers greater than 100 (v) primes less than 94.

not a set. (iv) set. (v) {1, 2, .., 99}: set. (vi) set (the novels are Ans. (i) 12 elements: finite. (i) infinite. (iii) 100 elements:

[ known). (vii) sef. (viii) set. (ix) Most dangerous™ is nof well finttetiv)-infintte—tv)-finite €25 P'i”“"b)-

5 A={12 3454 Insert e ore- ()5 AR AGi)g A  English alphabet (iii) multiples of 5 (iv) animals living on the earth

(V4. A(V)2..A(Vi)10.. A (v) circles through the origin.

[ Ans. (Vs5eA(iN8eAGi)0OEAGVUEAN) 2€E A M) Ans. (i) infinite (y = c Tor every real cJ. (i) finite (26). {iii)

centre gives one).

b W ATA W
T3 (7O

Q| feidg ¢ 4o L TAAW. N § HW S 2
S WITTC T TOUSTCT TUTTNL X1/ 7Y l/\./\ullllllcscl, AN

{x : x a natural number less than 6} (iii) C = {x : x a two-digit .15 A = B2 (i) {a, b, c. d}, {d, c, b. a} (ii) {4. 8,12, 16}, {8, 4. 16, 18}

(iii) {2, 4, 6, 8,103, {x : x a positive even integer, x < 10} (iv) {x : x a

natural number whose digits add to 8} (iv) D = {x : x a prime divisor

Awns. (i) Same elements: A = B. (i) 12 € Abut12 ¢ B: A 2 B.

7 1 Vg g & ) G 9 T &= )

|| 45 (iii) Tens digit 1 fo 8 with units 8 - tens: {1, 26, 35, 4, (i) B =124 6,8 10:A=B.(V)15€Bbut IS¢ A:A 2 B.
53, 62, 1, 80}. (iv) 60 = 22 x 3 x 5: {2, 3,5} (v) {T,R, 1,6, 0, N, 5. Are these equal? (i) A = {2, 3}, B = {x : x a solution of X2 +5x+6
| M, E, Y} (each letter once). (vi) {B, E, T, R}. = 0} (ii) A = letters of FOLLOW, B = letters of WOLF.

. Write h set-bultder form: (1) {3, 6, 9, 12F (W {Z 6, 8,16, 325 (W) | WS (N +5x 76 = (X # (X # 3/ =UqVes B={-2, 31 2
{5,25 125 625} (i) {2 4 4 3 () {149 100} : LA = =

Ans. () {x:x=3n,nEN,1¢ng 4} (i) {x:x=2"n€EN,1 6. Select equal sets: A = {24, 8,12}, B = §1.2,3, 41, C = {4, 8. 12

<n<ShGii){x:x=5"n€eEN1¢<n<tl (iv) {x:xisan 143, D=13142LE={-11F={0a} G={1-1H=1{01%

even nafural number}_ (V) {x tX = nZ‘ neE N: 1 <ng 10} A”S. B = D (b0+h {1, 2, 3, LI}) Qnd E = G (b0+h {_1, 1}), no O*her

5. List the elements: (i) A = {x : x an odd natural number} (ii) B = UL AL ULA L

{x X an iteger, =% <X < I/ 2¥ (i) C = {x T X an integer, x> < 1 Exercise 1.3
(iv) D = letters of LQYAL (v) E = months not having 31 days (vi)F =

. 1.Fll cor ¢: () {2,3,43.. {1, 2,3, 4,5} Gii) {a, b, c} .. {b, c, d} (i)
consonants preceding k.

| Ans. () 1.3,5, .1 Gi [ -0. S
e e s your school} (iv) {x : x a circle in the plane} .. {x : x acircle in the

023D X" <h= -2<cx <22 A0 12 WL gome plane with radius 1 unit} (v) {x : x a triangle in a plane} ... {x :

0, Y, Al (v) {February, April, June, September, November}. (vi) NN S M ;
T g ToMRe; g Ao —xarectangte in the ptane} (Vi) {x = x an equitateral friangte ina

| fb.c.d f, 9 h'-j}' Plnmﬂ {x:xq +rinn9lp in the same p ane} (vii) {x - x an even

6. Match: (i) {1, 2, 3, 63 (ii) {2, 3} Giii) {M, A, T, H, E, I, C, S} (iv) {1, 3, natural number} ... {x : x an integer}.

5,1, 9} with (a) {x : x a prime divisor of 6} (b) {x : x an odd natural Ans. (i) c. (i) ais not in the second: &. (iii) <. (iv) A circle

——number-tess-than46Hc)H-fx—x-anaturat-number-and-divisorof 6+————of vadius 2 Ts ot i the second- ¢ (V) A friangte 1S ot a

(d) {x : x a letter of MATHEMATICS}. rectangle: &. (vi) . (vii) €

Ans. (i) o (c); (i) o (a); Gii) — (d); (iv) < (b).
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2. True or false? (i) {a, b} & {b, c, a} (ii) {a, e} < {x : x a vowel of

wjwy

3.1f Ac B, whatis AU B?

fhe Engtish atphabett ({2 3y {1, 3, 51 (V) {ar c {a, b, c1 (V)

x a natural number which divides 36}.

Ans. Every element ot Aisalready inB, scAU B = B.

Find D AUBGNAUCGNBUCGEBUDNMAUBUC(vi)A

| Ans. (i) a, bare both in {b, ¢, a}, so {a, b} C it: False. (i) a, e

UBUD(Ni)BUCUD.

True.

Ans. (1) {1,2,3,4,5,6} (i) {1, 2,3,4,5, 6, 1, 8 (iii) {3, 4,5, 6,

’ h 1 9,0, 1,0, 1,

(vii) {3, 4, .., 10},

) &y 00y ) &y ooy

3.A={1,2,{3, 4}, 5} Which are incorrect and why? (i) {3, 4} c A

5. Find the infersection of each pair of question 1.

B3 ueAl)i3ucAlVTEANVITCANIIT 25 CA

(112 51 e A (ILE 2 3 Axx) e A () oo A () o}

cA.

Ans. (i) {1, 3} Gi) {a} Giii) {3, 6, .3 N {1, .., 5} = {3} (iv) @ (V)
o.

Ans. The elements of A are 1, 2, {3, 4} and 5. Incorrect: (i) 3 &

6.A=1{3,5 T 9, T} B =1{F 9 T 135, C={11,13,7155, D = {15, T¥1.
Find(()ANBRG)BNCGHIDANCADGEANCKMBAD(N)A

A (Tthe elemenT is 13, b2, not 3); (v) Tis an element, not a set
(correct: {1} = A): (vii) {1 2 S}is notanelementof A (itisg

NBUC)KNDANDKiIiDANBUD) (Gx) (ANB)N(BUC)

subset); (viii) 3 & A; (ix) @ is not an element of A; (xi) ¢ & A,

(x)(AuD)N(BUC).

so {p} & A. Correct: (ii), (iii), (iv), (vi), (x).

L 1

(iv) {11} (W) @ (vid) B U C = {39, 11,13 _15%: {3, 9, 1} (vii) ¢

4. Write all subsets of (i) {as (ii) {a, b} (iii) {1, 2, 3} (iv) @.

{1,33,42,3},{1,2,3} (23 = 8)_(iv) ponly

(viii) BU D = {%,9, 1,13, 15, 13}: {, 9, 11} (ix) {%, 9, 113 N {%,
9,1, 13,15} = {1,9, M} (x) {3,5, 1,9, 1, 15,13} N {1, 9, 1, 13,

5. Write as intervals: (i) {x: x ER, -4 < x < 6} (ii) {x: x ER, -12<

4 19 Q 44 A}
195 =11, 1, 11, 195,

x < =10} Giii) {x : x ER, 0 ¢ x <} (iv) {x: x ER 3¢ x < b}

3 A-NZRB=oven nn-hwa,ls C= edd Hﬂ:h Fe'ls D = PFimeS Fﬂd (” A
=t N Sverhataf >

NBG)ANCGIANDGYBNCKMBND(V)CND.

| Ans. () (=4, 6] Gi) (=12, -10) Gii) [0, 7) Giv) [3, 4].

Ans. (i) B (even naturals) (ii) C (iii) D (iv) no number is both

6. Write in set-builder form: (i) (-3, 0) (ii) [6, 12] Giii) (6, 12] (iv)

—

even and odd: ¢ (v) The only even prime: {2} (vi) {x : x an odd
Fprimel

|| Ans. (i) {x:x € R -3<x<0} (i) {x:x € R 6 < x < 12} (iii)

{x:xER b<x<12}(iv) {x:x ER -23 ¢ x<5}.

8. Which pairs are disjoint? (i) {1, 2, 3, 4} and {x : x € N, 4 < x < 6}

(i) {a e, i, 0, ut and {c, d, e, f} (iii) {x : x an even integer} and {x : x

. What universal set would you propose for (i) the set of right

an odd integer}.

ramates i) ‘ l e st _ tsiotmrt—Gire ‘
| | Awms Forboth: the set of all triangles (in a plane); the set of

disjoint. (iii) No integer is both: disjoint.

all polygons would also do.

9.A=1{3,69121518 213, B = {4, 8,12,16, 20}, C = {2, 4, 6, 8, 10,

8.A=1{1,35}8=1{246}C=1{0 24,6, 8} Which can be a

12, 14,16}, D = {5, 10, 15, 203. Find (i) A - B (i) A - C (iii) A - D (iv)

universal set for all three? (i) {0, 1, 2, 3,4, 5, 6 (ii) o iii) {0, 1, 2,

20428}

B-AWC-AW)D-AWi)B-Cvii)B-D(ix)C-B(x)D-B
(x)C=D(xi)D-C

TUI—TV7

|| Ans. Umust containAUBU C =1{0,1,2,3,45,6, 8. (i)

20

Ans. (i) {3, 6,9, 15, 18, 21} (ii) {3, 9, 15, 18, 21} (iii) {3, 6,9, 12,

lacks 8; (ii) empty; (iv) Lacks 0. Only (ii).

18, 213 (iv) {u, 8, 16, 20} (v) {2, 4, 8, 10, 14, 16} (vi) {5, 10, 20}

Exercise 1.4

Vil Vi) {4, 8,12, %) {26,710, (%) {5,710;
{2,4,6,8, 12, 14, 16} (xii) {5, 15, 20}

X1

1. Find the union: (i) X = {1,3,5}, Y = {1,2,3} (ii) A= {a, e, i, 0, u},

10.X ={a,b, ¢, d}, Y = {f, b, d, g}. Find (i) X - Y (ii) Y - X (i) X N

B = {a, b, ¢} (iii) A = {x : x a natural multiple of 3}, B = {x: x a

Y.

natural number less Than 6; (lV)/‘\ =X XEN, T<xL6:5,B=1{x:X
ENbexc0¥(v)A={12 3} B=g¢

Ans. (i) {a, c} (i) {f, g (i) {b, d}.

Ans. (i) {1,2,3,5} (i) {a, b, c, e, i, 0, ub. (i) A={3,6,9,..}3,8

M. ¥R is the sef of real numbers and Q the set of rafional

={1,2,3,4,5: AU B = {1, 2, 4, 5} together with all multiples

8 ¢¥={x:xe N1<x<10} (v) {1.2. 3}

numbers, whatisR - Q?

Ans. The real numbers that are not rational: the set of

irrational numbers.

2.A=1{a, b}, B={ab,c}lIsAcB?WhatisA U B?

Ans. Yes, AC B; AU B = {a, b, c} = B.
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12. True or false? Justify. (i) {2, 3, 4, 5} and {3, 6} are disjoint (i)

wjwy

Miscellaneous Exercise on Chapter |

{a, e, 1,0, 0y and {a, b, ¢, d; are digjoint (m) {Z, 6, 10, T4 and {3, T,
11,15} are disjoint (iv) {2, 6,10} and {3, #, 11} are disjoint

1. Decide which of A = {x:x € R, x* = 8x +12 = 0}, B = {2, 4,6}, C =

Ans. (i) False: 3 is common. (ii) False: a is common. (iii) True:

{2,4,6,8,..3, D = {6} are subsets of one another.

the intersection is @. (iv) True: the infersection is @.

Ans. x> -8x +12 = (x-2)(x-6) = 0:A = {2, 6}. Hence D C A

Exercise 1.S

TBCC(0aso DB, DCC,ACTTY:

2T

1U={12.,9%A={12344B=1{214638,C=1{3456}

& 1T

RS etk AA

EB=>x€eB(i)AcBBEC>AEC(ii)AcBBcCcC>AC

Find (i) A" (i) B’ (iii) (A U C)" (iv) (A U B)" (v) (A)" (vi) (B - C)".

3

CiV)A¢BBgC=>A¢C(VWxEAAEB>xEB(VI)ACH,

A LN Ie ¢ Q aql(=\fa a3 ) /--\ a2, ~ ia VAT
TS 19,0, 1,0, 3 U1, 9,9, 1, s Uty "o C—=11,, 065

|1 {%.89%(v)AUB={1234628:1{5%9()A={123, 4

XEB=>Xx&A.

(vi)B-C=12,8%:11345,61%9%

(i) False: A = {1}, B ={1,2},C = {{1,2},3: AcB,B € C, butA

2.U ={a,b,c, d e 1, g h}. Find the complements of (i) {a, b, c} (ii)

¢ C.(iii)Tre:xEA=>x€EB(AcB)=xeC(BcC);s0A

1d, e, T, gs iii) ta, ¢, e, gs iv) i1, g, h, as.

| el

cC.Uv)False:A=112:B=12,3;,C={1,24UACBBEC

Ans. (i) {d e, %, g b} (i) fo, b, ¢, b} (i) b, 4 £ b3 () {b. ¢ d CyetAc C (v)False:A={12}B={23:1€A A¢B but

1¢ B. (vi) True: if x € A then x € B (A C B), contradicting x ¢

3. With U = N, write the complements of (i) even naturals (ii) odd

B; so x & A.

naturals (iii) positive multiples of 3 (iv) primes (v) naturals

ix+5=83(ix) {x:2x+5=9 (x) {x: x> 3} (xi) {x : x E N, 2x + 1

3.fAUB=AUCandANB=ANC, showthatB = C.

vistbte-be-S am S-bef-perfect it vert it 15 BB P LA B BB AP (B -A)- )

(distributive) = (AN C)U (BN C) (sinceANB=ANC) = (A

>10}.

UB)NC=(AUC)NC-=C. (The firststepusesB c AU B.)

| Awns. (i) odd naturals (i) even naturals (iii) {x: x € N, x nota

x not divisible by 15} (i.e. not divisible by 3 or not by 5) (vi)

4. Show that the following four conditions are equivalent: (i) A B
= (il =

g [.) ()' E g .. E ' l P g

naturals that are not perfect squares (vii) not perfect cubes

not in B: A - B = . (ii) = (iii): A~ B = ¢ means every x € A

i) 3 =N-13F = {x: x €N, x 3} (ix) {2J = N- {2} (x)

12,3, 43 ={x:x €N, x<9/2}.

—{1,2,3, 4,5, 6} (xi) 2x+4> 10> x> 5-s0-the complementis —

liesinB,soAU B cB;andB < AU B always: AU B = B. (iii)
S{VJTACAUB=B,S0everyXE ATSINATIBTACATTB
cAhenceANB=A(Gv)=():A=ANB cB.Soadl four

4.U={1.,9,A=1{21468,8=1{235 1. Verify (i) (AU B)' =

are equivalent.

A'NB (i)(ANB) =AU B

' '

1 56%8.(AUB)={19kA NB={19equal. (iI)ANB =

5. Show thatif Ac B,thenC-Bc C - A.
Ans. letxe C-B:x€ECandx € B.SinceACB, x&€B = x

C 2~ A

{21, (ANB) =11,3,4,56,%89;A UB ={1,3,4,56138,

—FASox-ECandxEAxEC—AHence

A>3 ¢ LAY

| 9% equal.

b 9hn|l+hn+fnrnm’1qp+cAnm‘|R'A= (ANg)uU {A_R)nnAAll
(B-A)=AUB.

5. Draw Venn diagrams Tor (1) (AU B) (M ATTB (M (ATTB) (W)
A'u g

Ans. ANB)U(A-B)=(ANB)UANB)=AN(BUB

Ans. Draw U as a rectangle with fwo overlapping circles A and

=ATTU=AAUB-A =AUBTITAI=(AUB)TT(AU
A=(AuBRNU=AUB

B. (i) and (ii): shade everything outside both circles (the two

dlagrams are The same: De Horgan). (lll) and (|V): shade

identical).

1. Using properties of sets, show (D AU (ANB) =A(I)AN (AU
B) = A.
Ans. VAU (ANB)=(ANUV)UANB)=AN(UUB)=A

6. U = dll triangles in a plane. If A is the set of triangles with at

= Aby ().

1 pe f bt te-different-from.60"o-al

least one angle different from 607, what is A?

8. Show that AN B = AN C need not imply B = C.

|| three angles 60°: the set of equilateral triangles.

Ans. Take A=1{1,2},8={13} C={1:ANB={1}=AN

TFRLin:DAUA =.@G)e'NA=.(GiI)ANA=.G)UNA

C.butBzC.

T APS. (U P = U S UTTA=AGH oV U =0,50 9.
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. fANX=BNX=@pandAU X = B U X for some set X, show g

that A = B.
_Ans. A=ANAUX)=ANBUX)=(ANBIUANX)=

(ANB)U @ =ANB.SimilarlyB=BN(BUX)=BN(AU

T X)=(BNA)UBNX)=ANB.Hence A = B.

10. Find sets A, B and C such that AN B,B8 N Cand A N C are hon-

ey 4 dA N0 N~
CIIIIJIY SEicunumTTroTrTre =1

| Ans.A={12}B={23},C={13:ANB={2}BNC>=

{31, AN C = {1} (all. non-empty), and AN B N C = .
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Important exam questions, fully solved

Questions of the kind set in school and annual exams, with complete answers and mark steps.

— | A-MCQs-and-Assertion—Reason-{l-wmarle— Exam-style 1£U=1{12__ 10} A={x: xprime} find A
| each) andA-A'. (2]

— [ Exam-style tFA="1123F the number of etementsof ——

Ans. A=1{2,3,5 15 A ={1468 910} o; A-A =
A-{2351 @

P(A)is(A)3(8)4(C)8 (D)9 [

Exam-style Prove that (AN B)' = A'U B'. [2]

|| Awns 23 -3 (C)
Ans.xE(AﬂB)'@xEAﬂB@xEAorx%Bo

——————— Exam-style —Whieh-is-the-empty-set? (AHOHBHOHO)— e v e B e e A UE /)

ferxeN 2= () {x:x N x+3=3} f

| Ams. x = 0is not natural. (D). SIS TR CTI D)

Exam-style In a class of 50 students, 30 like Maths, 25

| Exam-style _{x:x € R, =2 < x <5} as an interval is (A)
3 like Science and 10 Like both. How many like (i) at least one

(-2,5) (B) [-2,5) (C) (-2,51(D) [-2, 5]

273

yATAY 1 L a1l ya \ 11 "
- (ir) onty Haths (i) nerther? =
Ans. -2 included, 5 excluded. (B). /

15— 30-+ 25— 10— -G

Exam'st!/’e If A C B, “-hen A n B’ eqUCILS (A) A (B) B (Ci] Hﬂ+h§ =130-10 = 20 o (Iii) n?i+h9r =50-45=95 o
oDV .

Exam-style Showthat AN (B-C)=(ANR)-(ANC)

| Aws. No element of A lies outside B. (C).
Ans. AN(B-C)=ANBNC @(ANB)-(ANET

Exam-style  1f n(A) =10, n(B) =15, n(A N B) =4, then A=@nB)NANc)=@AGnNB)NAUC)=(A
NAUB)is(A) 25 (B) 2T(C) 29(D) ™ 8] ﬂBﬂA')U(AﬂBﬂC')°=tpU(AﬂBﬂC')=A
— - ANs—0+15="4—=24AB): MBNC.Equa @
— [ Exam-style mmmw%ﬁm
{a b€} - are proper subsets: 31

|| Ans. Both true: {at C the set because its only element

|| abelongs toit. (A). proper subsets (all except the set itself): ()

| Exam-style _Assertion (A): For any sets, A-B = AN B'. D1 (s les)
[IJ . Y 4

Reason (R): (AUB) =A"UB'".

[ Ans. Atrue: R false Gtis A' N B). (C). Exam-style U =1{1,2,3,4,5,6, T8, A={1.2 3,4, B =
B. Short answer (2 marks) B) N (AU C), and comment. (b) Verify De Horgcm's Laws
| Exam-style Write {x:x =(2n-1)/n,n €N, n<4}in for Aand B. [31

roster form. [21 | Ans. (@BNC=1{56LAUBNC)={12734,5,6}
Ans.n=12734 give 1, 3/2,5/3, /4 o: {1,3/2, o AuB={1.,6,AUC=1{127345,6, 1 8}
| 5/3,3/4} 0 their infersection = {7, .., 61 {: equal (distributive
Exam-style  Write P(A) for A = {1, {2}}. [2] - -

=B AL B A B = 3 = 1,256,

R

| Ans. Ahas Two elements, Tand {27 @ P(A) = {@, (T}, T
81=AUB @

— Exam-style —Show that-A=8, AT Bund B="+Aare pairwise
disjoint- [2]

|| _Awns. Anelement of A - B is not in B, so it is in neither

ANBnorB-A ; an element of B - Ais notin A, so

itisnotinANB o
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E. Case study (4 marks) Quick-reference sheet gy
r N\ | ltem Key fact
—| Cose (exam_swle): e survey of 400 peopLe, 210 read [ set well-defined collection; roster or set-builder
| newspaper H, 180 read newspaper E and 100 read both. | form L
? _
| (a) How many read at least one? [1] Ans. 210 + 180 L mpty set 0 = 11; subset of every set
100 = 290.
- L subsets AcBaeEA>aEBA=BoSAcCBand ——
(b) How many read only H? [1] Ans. 210 - 100 = 0. 8 CA
| (c) How many read neither, and how many read exactly : @ PRS- oot
ower se = = .
— one? [2] Ans. Neither: 400 - 290 = 110. Exactly one: || P nmA m = n(PA)) = 2% proper subsets |
| (210 - 100) + (180 - 100) = 10 + 80 = 190. | . L
\ J | infervals (a,b), [, b], [a, b), (a, b; lengthb - a
union / or / and; commutative, associative,
intersection distributive —
difference A-B=ANEB I
complement A=U-AAUA=UANA =g L
De Morgan (AuB)=ANB;(ANB)=AUB
counting n(A U B) = n(A) +n(B) - n(A N B)

( : . A
X Don't do this: A € B and A c B mean different things: —

check whether A is an element of B or a part of B.

J

(X Don't do this: In roster form never repeat an element. l

7 A\
Case study (prad'ice): a sports club. A club has 60 members: 35

play cricket, 28 play football and 12 play both.

(i) How many play at least one game? (i) How many play only ——
football? (iii) How many play neither? (iv) Show the data on a

Venn diagram and verify n(C U F) = n(C - F) + n(C N F) + n(F

-0).
\. J
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Practice set: test yourself exam-style .
Try every question before looking at the answers on page 13. 64 or more out of 80 means you are ready for the exam.
) ? )
| 1 Ascetuithnoelementisthe — et 14422 31 has four elements.
2. A set with exactly one elementisa set 2. C Aforevery setA
3.4n(A) =4, n(P(A)) = ______ 3. {p} is the empty set.
4. {x:3<x<%tasanintervalis ______ 4. Every set is a subset of itself.
5AUA =______ 5.NCZc QCR.
6.IfACBANB=______ 6.A-B =B -Aadlways.
TA-B=ATT______ T. The set of lines parallel Yo the x-axis is finite.
[N NAL Q (A 110\ Al N n!
o.\n/J = [*ZAARA 72N
C. Very short answer (I mark each)
1. Roster form of letters of BETTER. 2. Set-builder form of {2, 4, 8, 16, 32}.
3. Roster form of {x : x € Z, x* < 4}. 4, Is {x : x" + 5x + 6 = 0} equal to {2, 3}?

3}.R- Qis the set of . 8.B N D for even naturals B and primes D.

9. Complement of N's even numbers in N. 10.A'ifA = Jrriangtes with an qngLe z 60°.

D. Short answer | (2 marks each)

1. Write all subsets of {1, 2, 3}.

2. Which of {3, 43 c A, {3, 4} € A are correct for A = {1, 2, {3, 4}, 5}?

3.FindAUBandA N B forA=1{24,6, 8} 8B = {68, 10,12}.

4. FindA-BandB-AforA=1{1, .., 6}B=1{24,6,38}

5.ShowthatAUB=ANB= A=8.

6. Give sefs with pairwise non-empty Intersections but empty fripte infersection.

—%M%&Bﬁ% u t =

8 Verify (ANB)Y =AUBforU={1 6}, A={23}B={345}

Hy score (fil in after checking the answers)

Section A/8 B /8 c/10 D /16 E /18 F/20 G (bonus) Total /80
My marks

Rough work
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E. Short answer 1T (3 marks each) wgar

1.ProvethatAcB=>C-Bc C-A.

2.ProveA=(ANB)U(A-B).

an A /A o) A o
S Prove AU AT B =ATUsing towsofsets:

one.-How-many-Like beth?

Ay

5.Find(AuD)N(BUC)forA=1{35%9 1B ={%91113% C = {1113, 15} D = {15, 13}

6. Show the equivalence of ACc Band AU B = B.

| F. long answer (S marks each)

. . N )

1A 1A 11R — A1 CandAND _AMNC—
IO A D A>3 G D B

T LA N4 LA Y4

~

2. How many elements does P(P(¢p)) have

3. If n(U) =50, n(A) = 20, n(B') = 30, n(A N B) =8, find n(A' N B').

4. Is it possible for A < B and A € B at the same fime? Give an example.
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20 MCQs e
1 _Which is g set? 10. Subsets of {1, 2, 3}:
(a) ten talented writers (b) best batsmen (c) months (a) 6 (b) 8(c) T (d) 9
beginning with J (d) dangerous animals M Ax ER: 12 < x < 10} =
2. Roster form of {x: x € 2, -3 < x < 1} has (a) [-12, -10] (b) [-12, -10) (c) (-12, -10) (d) (-12,
(a) 10 elements (b) 9 elements (c) 11 elements (d) & -10]
elements 12. Universal set for {1, 3, 5%, {2, 4, 6}, {0, 2, 4, 6, 8}:
3. {13, 26, 35, ..., 80} has digit sum (a) {0, 1, .., 10} (b) {0, .., 6} (c) {1, .., 8} (d) @
Y, Letters of TRIGONOMETRY (number): (@A) B(c)p(dU
@z Ttcr 310 14.A N (B U D) for Ex. 14 Gé:
5.Ix:x€EZ -%<x<9/2} = (@) {1 () @ (c) {F,9, M (d) {F,9, 11,15}
4234 0423 o023 HdH=1

~15.B N D (evens, primes):
Ly

(@)@ (b)evens (c) primes (d) {23

16.B - CinEx. 1.4 Q9

by 2

TF.{B=C) nEX. 15QT

3. Infinite set: ()443 563 (b} 12 83 ()443 5 3 93 (d) {3

(a) circles through the origin (b) English letters (c) 8 q

animals on earth (d) months
18. Complement of {x € N+ 2x +1>10}:

8. Equal sets from Ex. 1.2 Qé: (a) {1, ..,5} (b) © (c) {5, 6, ..} (d) {1,2,3, 4}

(a) Aand C (b) Fand H (c) B and D (d) A.and B ,
1M UNA=

9. Incorrect for A = {1, 2, {3, 43, 5}: (@) A() g (c)VU(d)A

(@) {3, 4eAb)1eA(c)pcA(d {3 LicA
20,A={x:x"-8x+12=0}=

(a) {2, 4} (b) {3, 4} (c) {2, 63 (d) {6}

1() 2@ -3 -aW) - SW -6 7@  38C)-9@) - -10W) -N{C)- -120) 13-4

()~ 15 d)~T16 Ca)~ 17 Ca) - T8 (d)~ 19 (b))~ 20 (c)

Assertion—Reason (6)

(a) Both true, R explains A. (b) Both true, R does not explain A. (c) A true, R false. (d) A false, R true.

1. A: @ is a subset of every set. R: ¢ has no element that could fail to be in the other set.

2. A: {a, b} & {b, ¢, a}. R: Order of elements does not matter in a set.

3-ATThe setof even primes is the nutl sef. Rt 215 The onty even prime.
4UAA-BANRandB - Aaqre mu'l'unll\,/ dquinirﬁ‘ R: Their unionisAU B

5. A: If A = {1, 2}, P(A) has 4 elements. R: n(P(A)) = 2MA),

6.A: (AN B)' = A'N B'. R: Complementation turns N into U.

Key: 1 (a) - 2(d) -3 -4 S 60U)
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Answers to the practice set o
A. 1. empty (null) 2. singleton 3.16 4. (3,3]5.U6.A 3. 8' 8. A F. 1. element-wise proofs; (AU B)' = {1,9}, (AN B)' = {1,3,4,5, 6,
B.1.F (three) 2. T3.F4. T5. T6.FT.F8. T %, 8, 9% 2. chain (i) = (i) = (i) = (iv) = (i) as in Misc. QU

C.1{B,ET,RI2Z{x:x=2"nEN,nc5}3.{-2,-1,0,1, 24 No G1B=BN(AUC)=(ANC)UBNC)=CN(AUB)=C2

(=2 -31)'5. 16 6. (X € R: 6 < x < 121 T. Trrafional numbers 8. {21 9. Tt9) = 1oi Ptiph =g {piir2etements Snt8)=20rmtA o8
odd-naturals 10 or_j'ni|n+orn| +rinng|oc = 32; n(A' N B') =50-32=184.Yes: A = {1}. B = {’I. {1}}

D.1. @, {13, {23, {3}, 1, 23, 1, 3}, 2, 3}, {1, 2, 3} 2. only {3, 4} € A 3. Case. (i) 35 + 28 - 12 = 51(ii) 28 - 12 = 16 (iii) 60 - 51 = 9 (iv) 23

{2, 4,6, 8,10, 12}; {6, 8} 4. {1, 3, 5}; {8} 5. each element of A liesin A + 12+ 16 = 51

1B CBandvice versa 6. 11, 25, 12, 35,11, 33 1. A =11, 2:,B = {1,

3}, C={14}8 both=1{12 45 4}

E1.xEC-B=2>x¢€B=>x¢€A2.=ANBUB)=A3.=AN

(UUB)=AL3%T+52-%0=195.{%,9, 1,15} 6. ACB=>AUB

CBCAUB;conversely ACAUB =8B

Last-night sumwmary

e Asetisawell-defined collection; roster and set-builder forms; € and &.
— ® Empty, finite, infinite and equal sets; subsets, proper subsets, power set (2"). ——
e Intervals (a, b), [a, b], [a, b), (a, b]; universal set V.

e Union, infersection, difference; disjoint sets; Venn diagrams.

 Complement A" = U - A; complement laws, De Morgan's Laws, (A')' = A.
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