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Learning outcomes [ 3d3ad sdzvo3nd

By the end of this chapter, learners will:
33 e_s)cpo?sojad eaoé?scie_z FDABNRR:

1. Represent sets in roster and set-builder forms.
TRRBRFRY, B8y, Torte oD BR[HE) 3 FHBHBD.

2. Distinguish elements, subsets, empty and power sets.
908, GVTTTNB, B BINP 5708 TePBJNRFRY, 23e3e BT

3. Apply interval notation and operations on real sets.
903000 F0Bed BB BV J=eBNY 3,03RPR, 93,03,

4. Solve two-set and three-set Venn problems.
D@D Bore D) JeEBN 3° FeHRNFR), BOBORDSD.

5. Prove identities and interpret real-life survey data.
rHABRFRY, To2deDd 3308 23 Feoegp (33903 e9G3E DI,

Scope: Core NCERT/PU concepts are covered first. Three-set inclusion-exclusion, power-set counting, proof and
pedagogy are useful extensions for competitive exams.

29,8y w0 NCERT /PU e9081% S038 Grors,d @0egndmon 7 8 dRo1neR, AerdernNd.
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UNIT 01 - CORE / S0 &8,

Meaning and well-defined collections

TRRBT e9gr Hd) W, HoR)ND
Core explanation | @we J=0:3

1. A set is a well-defined collection of distinct objects.
TVR1BR0B3 BF@EN AFEOTBT DD, SBAYNS o7}, ®.

2. An element either belongs or does not belong to a set; personal opinion cannot decide membership.

2,00 €9033) VRWBE, BeOHIW e9i3eve BeDTHDRY; %O&i}ﬁ €99)T59,0HT3 e3vee3 BB, Ao Be3oneIsDd.

3. Order and repeated listing do not change a set.
B BDR) D033 0TBEIN FSUBHY, 20BN,

General expression | Toa»™ DI 3

x €EAorx €&A;{1223}={3,2,1}

Exam alert [ =0egp 23
Do not count repeated entries twice. [ &)300z33¢ 3 903MP=Y, DT 2300 Ded23ed.
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UNIT 01 - WORKED EXAMPLES | 2833 entesmdsnsd

Meaning and well-defined collections

BB FF D) W&, HoFPHnb

Worked example 1 [ 2833 evma=oes 1

Question: Is “months with 31 days” a set?
2,3 "31 HINIDI JonwbnReL” FRweBa3e?

Step-by-step solution: Yes. Membership is fixed; there are seven such months.

BoI3= WOFHFIT: . BT,

353, BEge0Ns; €903 3onLiRd HR.

0%

Worked example 2 [ BT evcsoxdes 2

Question: Is “beautiful flowers” well-defined?
D "=Hod3 @AW" DI, S=e®me?

Step-by-step solution: No; beauty is subjective and no objective membership rule is given.

oI TOBT: 9e); Porade B3 IR B, JoHHAR,

Worked example 3 [ 2833 evmo=ors 3

Question: Simplify {2,4,4,6,2}.
B8 {2,4,4,6,2} 93y, ICLRADR.

Step-by-step solution: Remove duplicates: {2,4,6}; n(A)=3.

BoIzmodh BOBT: )oesdr Sichaos: {2,4,6; n(A)=3.

Formula to remember [ 333 3e3,

x €EAorx¢&A;{1223}={3,2,1}
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UNIT 01 - INTERVAL EXERCISE [ 53,030 e9259s3

Meaning and well-defined collections

- Y -
RFShBT egr sHdy BT, rboghricd
Attempt before checking the key. [ &033 Jwera3 Bpcen BoH3R.

1. Is “prime numbers below 12" well-defined?
128,08 383 9023023 [os3Nneh JeSwoasa3e?

2. Is “interesting books” well-defined?
63330 RJBNL DI ZEe?

3. Write distinct elements of {a,a,b,c,b}.
{a,a,b,c,b} I DDI, e903RBY, 20BAWO.

4. Does 0 belong to {1,2,3}?
0, {1,2,3}3, Jecb33ode?

5. Find n({5,5,5}).
n({5,5,5}) Bo@&BALD.

6. Is “even integers” well-defined?
VD) TPEIEOBNRLD WV, VeS1OBae?

Answers / ev3dodnd

1. Yes [ &t 2. No [ ae)
3.{a,b,c} 4. No [ ae)
5.1 6. Yes [ &%

Self-check | B00 @WOBee3: Explain WHY each answer follows from the definition, rather than only
memorising the output.
83 @L3T BoBHT WIPBW D980T 603 20ee3 Fo0ed 39.
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UNIT 02 - CORE | S0 &8;

Roster and set-builder representations
ey, D) Aodhsdh dezriwh

Core explanation | @we J=0:3

1. Roster form lists every distinct element within braces.
Be3, BRBAEL), DT, ©903nPY, €530 230333

2. Set-builder form describes membership with a mathematical condition.
QoD BREHR) SBR[, Ned3e0d) RW3ZI0T D[ODIEI.

3. For infinite sets, a precise rule is preferable to an ambiguous ellipsis.
293038 JRRBRIN 98,3 B 2B,NRF Ten Jg, oD VI,

General expression | Toa»™ DI 3

A={xEN : P(x)}; “:" means “such that”

Exam alert [ =0egp 23

Always state the domain: N, Z, Q, or R. [ &390, 370N D023
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UNIT 02 - WORKED EXAMPLES | 2833 entesmdsnsd

Roster and set-builder representations

He3, 3 Jabhadh dezndd

Worked example 1 [ 2833 evma=oes 1

Question: Write {2,4,6,8} in set-builder form.
2,38 {2,4,6,8} 9=y Aoz BRTTE) 208A0.

Step-by-step solution: A={xEN : x=2k, 1=<k=4}.

Hodmrodh TBT: A={xEN : x=2k, 1=k=4}.

Worked example 2 [ BT envcsox=des 2

Question: List {x€Z : -2=x=2}.
BB (XEZ : -2=x=2} ), e, B.

Step-by-step solution: {-2,-1,0,1,2}.

Hodzodh TOHT: {-2,-1,0,1,2}.

Worked example 3 [ 2833 evmoxoes 3

Question: Write vowels in English in roster form.
B8 ;: oNT® J0Z0NYRY, Be3, BRTJWE), 228AO.

Step-by-step solution: {a,e,i,o,u}.

@Bo3=od =WB=T: {a,e,i,0,u}.

Formula to remember [ 333 83,

A={xEN : P(x)}; “:" means “such that”
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UNIT 02 - INTERVAL EXERCISE [ 53,033 e9259,s3

Roster and set-builder representations

eg, sHzdy dabadh dearied
Attempt before checking the key. [ &033 Jwera3 Bpcen BoH3R.

1. List {xEN: x<5}, with N={1,2,...}.
N={1,2,...} esAGB {xEN:x<5} &3, 3»&.

2. Describe {1,4,9,16} by a rule.
{1,4,9,16}8, dabhredd dSRO.

3. Write odd numbers 1 to 9.
1003 90SBAR 233 ﬁos%mm.gi 203000.

4. List {x€Z: x2=9}.
{x€Z:x2=9} =3&3, 3r0B.

5. Write multiples of 5 under 21 in roster form.
218,08 383 58 Red3nT, e, 2rel.

6. What does the colon in set-builder form mean?
Q0D BHRVBAR : e9BPEaIexd?

Answers / ev3dodnd

1.{1,2,3,4} 2. {n%: nEN,1=n=4}
3.{1,3,5,7,9} 4.{-3,3}
5. {5,10,15,20} 6. such that | eo3=

Self-check | J00 @WBBee3: Explain WHY each answer follows from the definition, rather than only
memorising the output.
B3 PLIT FoBHT WIVBW D980T 603 20ee3 B0 3DD.
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UNIT 03 - CORE | S0 &8;

Membership, cardinality and equality
RB™ 3, Foam, B3 wHd) I3
Core explanation | @we J=0:3

1. xEA refers to an element; {x}<A refers to a set.
XEA 2,00 9033, BRDIT; {X}SA 2,0R) SVTTRUBEEY, BR2BDIT.

2. Cardinality n(A) counts distinct elements in a finite set.
N(A) 23 TeRBE IR €9081% Fos3 0D, Be31IE3.

3. Two sets are equal exactly when they contain the same elements.
QTR ISBNRLE), 2,003 9038NRVF3B &) AGT &350, €953) TSI,

General expression | mdmzizs eszaaiég

A=B & (AQB and BQA); n(A)=number of distinct elements

Exam alert [ =0eg =n2d3
Element € and subset < are different symbols. [ € &3y & DI, 23R3Rd.
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UNIT 03 - WORKED EXAMPLES | 2833 evtesdsnsd

Membership, cardinality and equality

rSlaT]

3, Boam, 38 ) Jin<S

Worked example 1 [ 2833 evma=oes 1

Question: Compare {1,3,5} and {5,1,3}.
R8;: {1,3,5} DR {5,1,3} Beedd.

Step-by-step solution: They are equal; order is irrelevant.

BoI=odh HWOFHT: e9:3) TeoS; Bz BWaEe).

Worked example 2 [ BT evcsoxdes 2

Question: Find n({0,0,1,2,2}).
2,3 n({0,0,1,2,2}) 30&%BAO.

Step-by-step solution: Distinct elements are 0,1,2; hence n=3.

Hodzoth TBHBVT: DT, odried 0,1,2; 5B N=3.

Worked example 3 [ 2833 evmoxoes 3

Question: For A={{1},2}, is {1}€A?
D8 A={{1},2} esNG3 {1}E€ASe?

Step-by-step solution: Yes; {1} is an element, but 1 itself is not listed as an element.

@Bo3od WOHOT: T); {1} 2.0t @03; 1 J3s 903z30N Ve,

Formula to remember [ 333 83,

A=B < (AQB and BQA); n(A)=number of distinct elements
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UNIT 03 - INTERVAL EXERCISE [ 53,038 e9259s3

Membership, cardinality and equality

JBI 3, Joa B3 D) JoI3
D 3 > -0 o
Attempt before checking the key. [ &033 Jwera3 Bpcen BoH3R.

1. Find n({a,b,a,c}).
n({a.b,a,c}) 30@>8BAWD.

2. 1s {2,4}={4.2]?
{2,4}={4,2)s3e?

3. For A={3,4}, is 3€A?
A={3,4} sAQ B 3EA3e?

4. For A={3,4}, is {3}€A?
A={3,4} esAQB {3}EAIe?

5. If A=B, must n(A)=n(B)?
A=B es338 n(A)=n(B) esiie3ede?

6. Can unequal finite sets have equal cardinality?
295350 R1eT TFweBRON 2,003 BoaBe AT2IBICIE?

Answers [ ev33nd

1.3 2. Yes [ &%
3. Yes [ &%td 4. No [ ae)
5. Yes [ @%b 6. Yes [ @%b

Self-check | 3,030 =08ee=3: Explain WHY each answer follows from the definition, rather than only
memorising the output.
83 PL3T BB WPBW DAY B33 230063 309 39D.
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UNIT 04 - CORE | S0 &8,

Empty, singleton, finite and infinite sets
2R, 53003, 2eD3 Hd) w303 IhpBrich

Core explanation | @we J=0:3

1. The empty set @ has no elements and n(®)=0.
2R BRwe® @ R adresd)de 03de); N(D)=0.

2. The set {@} contains one element and is not empty.
{2} 2,00 €908 BoBT; 9T B BB,

3. A finite set has a limited number of elements; Z and N are infinite.
Re8 TRBHE), DT, Sofﬁécﬁ) e903NRPDI:3; Z 3y N e9303.

General expression | ma&ndﬁs eaz;)ai?sg

n(2)=0; n({2})=1: n({a})=1

Exam alert [ =38egp "33
@ is not equal to {0} [ @ I {V} Ve33R,
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UNIT 04 - WORKED EXAMPLES | 2833 ente®mdsnsd

Empty, singleton, finite and infinite sets

2R, HT03, JeD3 HA) e9J03 TRreBRWD

Worked example 1 [ 2833 evma=oes 1

Question: Solve {xER: x2+1=0}.
B8 {XER:x?*+1=0} B0R&HBAO.

Step-by-step solution: No real solution; the set is @.

BoITodh WOFHT: o[ e0RY; BB D.

Worked example 2 [ BT envesoxdss 2

Question: Classify {7}.
D8 {7} o), INeczOR.

Step-by-step solution: Singleton; n=1.

BoI3=d WOFTBOT: HT003 Ie®; N=1.

Worked example 3 [ 2833 evmo=des 3

Question: Classify even positive integers.
T8 G- I BPPro3NTY, BNess0.

Step-by-step solution: Infinite set {2,4,6,...}.

@Bo3Tod WOHT: 29303 I {2,4,6,...}.

Formula to remember [ 333 83,

n(2)=0; n({2})=1: n({a})=1
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UNIT 04 - INTERVAL EXERCISE [ 53,030 €925

Empty, singleton, finite and infinite sets

2R, HT03, JeD3 HA) e9J03 TRreBRWD
Attempt before checking the key. [ &033 Jwera3 Bpcen BoH3R.

1. What is n(@)?
n(2) aa?

2. What is n({@})?
n({2}) axy?

3. Is {xER:x?=-4} empty?
{xER:x?=-4} BoJ3e?

4. Is {0} empty?
{0} Bwo5; SBoema3e?

5. 15 {1,2,...,100} finite?
{1,2,....100} Re3e3e?

6. Is Z infinite?
Z e9303:3€?

Answers [ ev33nd

1.0 2.1
3. Yes [ &%td 4. No [ ae)
5. Yes [ &% 6. Yes [ &%

Self-check | B0d0 @WOBee: Explain WHY each answer follows from the definition, rather than only
memorising the output.
83 P33 BT3B WPBW Da0RT B3 20063 B0 39D.
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UNIT 05 - CORE | S0 &8,

Subsets and proper subsets
evTITRBrth Hd) Iz evSISopBRLY

Core explanation [ e J=3e3

1. AcB means every element of A belongs to B.
ACSB 20338 A o B,30300 @033 B a1E.

2. AcB means AcB but A=B.
ASB o3 ASB mono A=B.

3. The empty set is a subset of every set; every set is a subset of itself.
BR-; BRBR) D) FRBNRY LLBIRNB; B3 VB3P 333 LVBIRD.

General expression | mabadé eaz‘,’)afzsg

AcB = Vx(xEA=xEB); AcB « AcB and A=B

Exam alert [ =0egp "2

Subset need not be smaller; proper subset must be. [ gVBJE OB TR ATIBITD.

RAMAN TUTORIAL 8217670405-6361153623
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UNIT 05 - WORKED EXAMPLES | 2833 evtesmdsnsd

Subsets and proper subsets
evTITRBrth Hd) Iz evSISopBRLY

Worked example 1 [ 2833 evmo=0es 1

Question: Is {2,4}c{2,4,6}?
B8 {2,4}<{2,4,6}3¢?

Step-by-step solution: Yes; both elements occur in the larger set.

@Bo3od WOHOT: TO; HTRER €9031XD BRTB FeBRE:S.

Worked example 2 [ 2833 evme=0rs 2

Question: Is {1,2}c{1,2}?
=8; {1,2)<{1,2)3¢?

Step-by-step solution: No; a proper subset must be unequal.

BoIod WOHT: 1); V22 YLBIRND 9V I0e0NT23e.

Worked example 3 [ BT envcsox=des 3

Question: Find subsets of {a,b}.
R,3;: {a,b} 0 eVBIREBRPRY, B0EBGHBAO.

Step-by-step solution: @ {a},{b}{a,b}; total four.

BoI3=od WOHT: ©,{a},{b}.{a,b}; 2.83) Toen,

Formula to remember [ 333 33,

AcSB & Vx(x€A=>x€B); A<B < AcB and A=B

RAMAN TUTORIAL 8217670405-6361153623
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GPSTR + KARTET - CTET

UNIT 05 - INTERVAL EXERCISE [ 53,030 €925

Subsets and proper subsets
evTITRBrth Hd) Iz evSISopBRLY

Attempt before checking the key. [ e0338 Jpea doden BoH3R.

1. 1s oc{1)?
@c{1}:3e?

2.1s {1,3}c{1,2,3]
{1.3}={1,2,3}3¢?

3.1s {1,4}={1,2,3]
{1,4}c{1,2,3}3¢?

4. How many subsets does {x} have?
X} o=, evsBDednicd?

5. Is A always a subset of A?
A o3vozsoniens Ao eVBIRDRBE?

6. If AcB and B<A, conclude?
ASB 3) BEA 3338 Qearodrzdesy?

Answers [ ev3dnibd

1. Yes [ &%td 2. Yes [ &%td
3. No [ we) 4.2
5. Yes [ &%td 6. A=B

Self-check | B0d0 @WBBeer: Explain WHY each answer follows from the definition, rather than only

memorising the output.
gez30 e3T 3083 0B ARV ARCIAR o) 20063 B0 39D.
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UNIT 06 - CORE | S0 &8,

Power set and counting subsets
03 IR D evIIThesBne Heds

Core explanation [ e J=3e3

1. P(A) consists of all subsets of A.
P(A) 2038 A 03> 239, SUBBRUIBNL F3.

2. A finite n-element set has 2" subsets.
N €903N1% €3 BRBS, 2" FVTBRUIBNRDES.

3. For non-empty finite A, proper subsets number 2"-1.
BRRBOT 2e3 AR 23 VB[ReBN [osd; 2"-1.

General expression | Toa»s @I 3

n(P(A))=2"; proper subsets=2"-1; k-element subsets=C(n,k)

Exam alert [ =0egp "33
Do not confuse @EP(A) with @€A. | DEP(A) 3 DEA 23¢8.

RAMAN TUTORIAL 8217670405-6361153623
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GPSTR + KARTET - CTET

UNIT 06 - WORKED EXAMPLES | 2833 evte®mdsnsd

Power set and counting subsets

03 JXwa DHd) esvIIeBnS D38

Worked example 1 [ 2833 evmo=0es 1

Question: Find P({1,2}).
2,3 P({1,2}) 30@>BAND.

Step-by-step solution: {©,{1},{2}.{1.2}}; cardinality 4.

Bodzwodh B0=Y: {0,{1},{2},{1,2}}; Sosm,38 4.

Worked example 2 [ 2833 evme=ors 2

Question: Count subsets of a 5-element set.
ar'._.,éd: 5 €9031% FZRBT SVBITURBRFY, DE3D.

Step-by-step solution: 25=32.

BoI=od IJBHT: 2°=32.

Worked example 3 [ BT envesox=des 3

Question: Count two-element subsets of {a,b,c,d}.
23 {a,b,c,d}od HT@ 9081 evBSDeBRS Foss;?

Step-by-step solution: C(4,2)=4x3/2=6.

Hodzrodh TOT: C(4,2)=4x32=6.

Formula to remember [ 333 33,

n(P(A))=2"; proper subsets=2"-1; k-element subsets=C(n,k)

RAMAN TUTORIAL 8217670405-6361153623
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UNIT 06 - INTERVAL EXERCISE [ 53,030 e9259,s3

Power set and counting subsets

03 JXwa DHd) esvIIeBnS D38

Attempt before checking the key. [ e0338 Jpea doden BoH3R.

1. Subsets of a 3-element set?
3 e903Nn% LTI RBWBNY 50&36?

2. Proper subsets of a 4-element set?
4 e9081% dezs evBTRweBNY Foss;?

3. Number of subsets of @?
@ o evETVRweBERY Bosl;?

4. How many singleton subsets of a 6-element set?
6 €903MY FVRPBT NDB03 LVTIRBRBNRD?

5. How many 2-element subsets from 5 elements?
5 €908NY07 2 9031V LVTTRUIBRKD?

6. Is OEP(A)?
DEP(A)3e?

Answers [ ev3dnd

1.8 2.15
3.1 4.6
5.10 6. Yes [ &%

Self-check | B0d0 @OBee: Explain WHY each answer follows from the definition, rather than only
memorising the output.
B3 @33 BT3B WPBW DAYRT B0 20063 B0 39D.
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RAMAN TUTORIAL - MATHEMATICS [ ¢33 - FIRST PU - SETS [ Ixbnarnid GPSTR - KARTET - CTET

UNIT 07 - CORE | S0 &8,

Equal versus equivalent sets
"= S IbRoarn B3 Jbhwemnith

Core explanation [ e J=3e3

1. Equal sets have exactly the same elements.
T3 BRWeBNRYE), AadTz30N 2,0T3e 903NV,

2. Equivalent finite sets have the same number of elements.
VDB083BB e SSBNPE) 9031 Fosl; 2.003e.

3. Equality implies equivalence; equivalence need not imply equality.
Ve398 BeDhTB0859;3Z0HRY, BRL31IL; &8 B,3TEDH entgede.

General expression | ma&ndﬁs eaz;)ai?sé

A=B = n(A)=n(B); n(A)=n(B) » A=B

Exam alert [ =0eg =n2d3

Compare elements for equality; compare counts for equivalence. | 3=»:38R €908, SeHTBoasyBEN Foal; Seed.
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RAMAN TUTORIAL - MATHEMATICS [ ¢33 - FIRST PU - SETS [ Ixbnarnid

GPSTR + KARTET - CTET

UNIT 07 - WORKED EXAMPLES | 2833 entesmdsnsd

Equal versus equivalent sets
"= S IbRoarn B3 Jbhwemnith

Worked example 1 [ 2833 evmo=0es 1

Question: Compare {1,2,3} and {a,b,c}.
D3;: {1,2,3} B {a,b,c} Boed.

Step-by-step solution: Equivalent, not equal; both have three elements.

BoI=d TWOHT: TeHTosB, BBV TF3PTB); VBT ST €903 neD.

Worked example 2 [ 2833 evme=0rs 2

Question: Compare {2,4} and {4,2,2}.
D8 (2,4} D {4.2,2} Beedd.

Step-by-step solution: Equal; duplicates are ignored.

BoIod WOHT: I30; RD)S0SIER B83,3, HDDe,

Worked example 3 [ BT enveoxdss 3
Question: Compare {1} and {1,2}.

BB (1) 3y {1,2} Reeda.

Step-by-step solution: Neither equal nor equivalent.

BoI=d) TWOHIT: T33P @98, TeHTossB03e e9e).

Formula to remember / SI2DS B3,

A=B = n(A)=n(B); n(A)=n(B) =» A=B
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RAMAN TUTORIAL - MATHEMATICS [ ¢33 - FIRST PU - SETS [ Ixbnarnid GPSTR - KARTET - CTET

UNIT 07 - INTERVAL EXERCISE [ 53,030 e9259s3

Equal versus equivalent sets

VIR D) FDT0a3d, B3 VheBrich

Attempt before checking the key. [ e0338 Jpea doden BoH3R.

1. Are {a,b} and {3,4} equivalent?
{a.b} @) {3,4} IToszyBZoe?

2. Are {1,2} and {2,1} equal?
{1,2} 3 {2,1} IB33e?

3. Can n(A)=n(B) imply A=B?
n(A)=n(B) Bod A=B ocd BeFer@c3e?

4. Equal sets must be equivalent?
Va3 SReded [ehPoasyBd0de?

5. Is {x,y,z} equivalent to {0,1}?
{x.y.2} @2 {0,1} IDTBoamBdode?

6. Does repetition affect cardinality?
R[00IZE S Fossa B3N WO Dedrgriodre?

Answers [ ev3dnd

1. Yes [ @%b 2. Yes [ @%b
3. Not always | odnssorian e@e) 4. Yes | aPod
5. No [ @e) 6. No [ we)

Self-check | Bod0 WOBBeerd: Explain WHY each answer follows from the definition, rather than only
memorising the output.
Bez30) VBT 80898 350BE e39,859E eIE0T s30ee3 FoTes 3R
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RAMAN TUTORIAL - MATHEMATICS [ ¢33 - FIRST PU - SETS [ Ixbnarnid

GPSTR - KARTET - CTET

UNIT 08 - CORE | S0 &8,

Intervals of real numbers
=Y Poa3,ne eodooerith

Core explanation [ e J=3e3

1. A closed endpoint uses [ or ]; an excluded endpoint uses ( or).
2,%1R0038 AR [ 9T |; BRTIT AR ( 950 ) WBR.

2. Infinity is never an included endpoint.
293033, B3N 2.911eY 0.

3. Intervals are subsets of R and translate inequalities into set notation.
€90309071%0 R 03 eVBIZABRLY; 9TBISINBY, BB BeBE, FOBIEDISS3.

General expression | mmsé eaz;’taizsg

[a.b]={xER:a=x=<b}; (a,b)={xER:a<x<b}

Exam alert [ =0eg =n2d3

The symbol = is never paired with a square bracket. [ « 23,038 232505200 esz33¢0 23eB.
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RAMAN TUTORIAL - MATHEMATICS [ ¢33 - FIRST PU - SETS [ Ixbnarnid GPSTR - KARTET - CTET

UNIT 08 - WORKED EXAMPLES | 2833 entesmdsnsd

Intervals of real numbers

So3R TBoad N eso3oonied

Worked example 1 [ 2833 evmo=0es 1

Question: Represent -1=x<4.

BB -1 =x<4 93, 9030003 TP23.

Step-by-step solution: [-1,4); -1 is included but 4 is excluded.

@Bo3od WOHOT: [-1,4); -1 2,9130083; 4 BRTZAT.

Worked example 2 [ 2833 evme=0rs 2

Question: Represent x>3.

B8 x>3 93, ©90300036) B2

Step-by-step solution: (3,x).

Hodzodh LB:HT: (3,%).

Worked example 3 [ BT envesox=des 3
Question: Find [1,5]n(3,7).
D8 [1,5]n(3,7) BoBBRAN.

Step-by-step solution: (3,5]; lower endpoint 3 is excluded, 5 included.

Hodmoth TOHVT: (3,5]; 3 BROH, 5 291,

Formula to remember [ 333 33,

[a.b]={xER:a=x=Db}; (a,b)={xER:a<x<b}
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RAMAN TUTORIAL - MATHEMATICS [ ¢33 - FIRST PU - SETS [ Ixbnarnid GPSTR - KARTET - CTET

UNIT 08 - INTERVAL EXERCISE [ 53,038 e9259s3

Intervals of real numbers

So3R TBoad N eso3oonied

Attempt before checking the key. [ e033 e doden @30

©9
Q?)"

1. Interval for x=2?

X=<2 1} 90300e>?

2. Interval for 0<x<7?

0<x<7 1} e90300)?

3.1s2in (2,5]
2,(2,5] 38, wcdade?

4. Find [0,4]n[4,8].
[0,4]n[4,8] Bo@&HBALD.

5. Find (1,3)u[3,6].
(1,3)u[3,6] BoR&GBRAND.

6. Can [1,»] be valid?
[1,0] ©003»3 e903Toa3e?

Answers [ ev3dnisb

1. (-»,2] 2.(0,7)
3. No [ we) 4. {4}
5. (1,6] 6. No [ @e)

Self-check [ B0d0 @WOBBeerd: Explain WHY each answer follows from the definition, rather than only
memorising the output.
8e30) VBT BoBETB FBNEE 3SR SHITE e3ree3 Fo0ed 3D
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RAMAN TUTORIAL - MATHEMATICS [ ¢33 - FIRST PU - SETS [ Ixbnarnid

GPSTR + KARTET - CTET

UNIT 09 - CORE | S0 &8,

Universal set and complements
D3, Fhes Hd) FpdE Jshes

Core explanation [ e J=3e3

1. A universal set U contains all elements under discussion.
03, Jhe U 23e3eohH)des e 903RER), BeodIE.

2. The complement A< consists of elements in U not in A.
TPTB A 20w38 U 0e) |acdy A 08 aed e903nd.

3. Complements depend on the choice of U.
TTB BRBWBE) €303, 2358 U o e3ree3 e9z3erod3.

General expression | Toa»s @I 3

AC=U\A; AUuA<=U; AnA=Q

Exam alert [ =0egp "33
State U before finding complements. | 30338 30@:8803na3 deden U 39
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RAMAN TUTORIAL - MATHEMATICS [ ¢33 - FIRST PU - SETS [ Ixbnarnid

GPSTR + KARTET - CTET

UNIT 09 - WORKED EXAMPLES | 2833 entesmdsnsd

Universal set and complements
D3, Fhes Hd) FpdE Jshes

Worked example 1 [ 2833 evmo=0es 1

Question: U={1,2,3,4,5}, A={2,4}: find Ac.
23;: U={1,2,3,4,5}, A={2,4}: A° 3oR&BANO.

Step-by-step solution: A*={1,3,5}.

HoIzods HBaY: A={1,3,5}.

Worked example 2 [ 2833 evme=ors 2

Question: If n(U)=30 and n(A)=11, find n(Ac).
&8 n(U)=30 ) n(A)=11 es338 n(A°)?

Step-by-step solution: 30-11=19.

BoI=sod) IJB=T: 30-11=19.

Worked example 3 [ BT envesox=des 3

Question: What is U<?
w_,s;: Uc Q038e3?

Step-by-step solution: Uc=@; no element of U lies outside U.

@Bo3=ody WOHT: U=0; U 0 B3R 933 aded)cde 9030e).

Formula to remember [ 333 33,

AC=U\A; AuA<=U; AnA<=Q
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RAMAN TUTORIAL - MATHEMATICS [ ¢33 - FIRST PU - SETS [ Ixbnarnid GPSTR - KARTET - CTET

UNIT 09 - INTERVAL EXERCISE [ 53,030 925933

Universal set and complements

D3, Fhes Hd) FpdE Jshes
Attempt before checking the key. [ e0338 Jpea doden BoH3R.

1. If U={a,b,c}, A={a}, find Ac.
U={a,b,c}, A={a}, A<?

2. Find ©¢.
QD¢ BoR&HBAND.

3. Find U-.
U< 30)&BAO.

4. If n(U)=45,n(A)=17, n(Ac)?
n(U)=45,n(A)=17 esi38 n(Ac)?

5. Find AnAc.
ANA< 30@&BAND.

6. Find (A<,
(A°)° Bom&BAB.

Answers [ ev3dnibd

1.{b,c} 2.U
3.9 4.28
5.9 6. A

Self-check | B0d0 @WOBBee3: Explain WHY each answer follows from the definition, rather than only
memorising the output.
83 PLZT FoBHT WIPBW RNV ARCIAR o) 20ee3 B0 39D.
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RAMAN TUTORIAL - MATHEMATICS [ ¢33 - FIRST PU - SETS [ Ixbnarnid GPSTR - KARTET - CTET

UNIT 10 - CORE | S0 &8,

Venn diagrams and set regions

S® 233 R%h Ry BSesnied
Core explanation [ e J=3e3

1. A rectangle denotes U and circles denote subsets.
3033853 U 0, 303, ZNed enmBehesnds), Seshass.

2. The overlap of A and B is AnB; outside both is (AuB)-.
A morie B 03 D350 23R ANB; 8E3 B3NS 23r (AUB)-.

3. Fill the central overlap first in numerical Venn questions.
0a33,3 B° BB L) Bpzew 930 239Ny, 233€ R,

General expression | mabadé eaa‘,’)afzsg

Only A=A\B; only B=B\A; neither=U\(AuB)

Exam alert [ =0egp "n2d3
Venn diagram counts must cover U without double counting. [ @)dee38 weyE U So2323e.
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RAMAN TUTORIAL - MATHEMATICS [ ¢33 - FIRST PU - SETS [ Ixbnarnid

GPSTR + KARTET - CTET

UNIT 10 - WORKED EXAMPLES | 2833 ente®mdsnsd

Venn diagrams and set regions
S30° 233 rieb sHd) TBeBried

Worked example 1 [ 2833 evmo=0es 1

Question: n(A)=18,n(B)=15,n(AnB)=7: only A?
28 n(A)=18,n(B)=15,n(AnB)=7: A &353,?

Step-by-step solution: 18-7=11.

BoId=sodh IO=T: 18-7=11.

Worked example 2 [ 2833 evme=0rs 2

Question: n(U)=40,n(AuB)=29: neither?
&8 n(U)=40,n(AUB)=29: a3»z33» e9e)?

Step-by-step solution: 40-29=11.

BoIsod) IJO=:T: 40-29=11.

Worked example 3 [ BT envcsox=des 3

Question: A={1,2,3},B={3,4}: common region?
23 A={1,2,3},B=(3,4}: Doa350=; 23on1?

Step-by-step solution: AnB={3}.

Hodzodh TBBHT: AnB={3}.

Formula to remember [ 333 33,

Only A=A\B; only B=B\A; neither=U\(AuB)
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RAMAN TUTORIAL - MATHEMATICS [ ¢33 - FIRST PU - SETS [ Ixbnarnid GPSTR - KARTET - CTET

UNIT 10 - INTERVAL EXERCISE [ 53,038 €925

Venn diagrams and set regions

3¢ 233neh H3) TBesried

Attempt before checking the key. [ e0338 Jpea doden BoH3R.

1. n(A)=20, overlap=6: only A?
N(A)=20, De350:%=6: A 53598,?

2. n(B)=14, overlap=5: only B?
N(B)=14, ©oa359=}=5: B 3598,

3. n(U)=50, union=42: neither?
N(U)=50, 2.63)=42: 0350xR0 €9&?

4. What is shaded overlap of two circles?
DV FZrie Toede; e ghn?

5. What region is outside both circles?
DCAR FZNY BRCNS ghr?

6. What does a rectangle denote?
30H3e3) 0B BIY, B2BIZLI?

Answers [ ev3dnd

1. 14 2.9
3.8 4. AnB
5. (AuB)© 6.U

Self-check | B00 @OBee: Explain WHY each answer follows from the definition, rather than only
memorising the output.
Bez3e P33 BoBHT WPBW DaRT 603 20ee3 Fo0ed 39.
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RAMAN TUTORIAL - MATHEMATICS [ ¢33 - FIRST PU - SETS [ Ixbnarnid

GPSTR - KARTET - CTET

UNIT 11 - CORE [ 2o =8,

Union of sets
JSeBne Koodent

Core explanation [ e J=3e3

1. Union AuB contains elements in A or B or both.
Toodeen AUB 0€) A e93e30 B e963e30 HTBET) D3 903ROTHFES3.

2. Union removes duplicates.
T0030enHe) RHNTIIIES 903Ny, 2.083€ 2390 20803236

3. Union is commutative and associative.
Boa3nensy) BO[BEAe0d Tonp JSH3T QODENLRY, BODIT.

General expression | mmszs eazbaizsg

Au B={x:xGA or xEB}; Au®=A; AuU=U

Exam alert [ =0egp "3
“Or” in sets is inclusive, not exclusive. [ ISWBR "E0" HVBEIR, 2SR P0BI.
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RAMAN TUTORIAL - MATHEMATICS [ ¢33 - FIRST PU - SETS [ Ixbnarnid

GPSTR - KARTET - CTET

UNIT 11 - WORKED EXAMPLES | 2833 evtesmdsnsd

Union of sets
JSeBne Koodent

Worked example 1 [ 2833 evmo=0es 1

Question: A={1,2},B={2,3}: AuB?
23 A={1,2},B={2,3}: AuB?

Step-by-step solution: {1,2,3}; 2 appears once.

@Bo3=od WOHOT: {1,2,3}; 2 2,003¢ 2300.

Worked example 2 [ 2833 evme=0rs 2

Question: Find (1,3)u[3,5].
®,38;: (1,3)U[3,5] 30@B&HBAND.

Step-by-step solution: (1,5].

Hodzodh LB:T: (1,5].

Worked example 3 [ BT envcsox=des 3

Question: Find AUA.
w_,%: AUA 30R6B000.

Step-by-step solution: A by idempotent law.

BoI3=odh WOH/T: 0r3053e3083° A0DHROT A.

Formula to remember [ 333 33,

AUB={x:xEA or xEB}; Aug=A; AuU=U
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RAMAN TUTORIAL - MATHEMATICS [ ¢33 - FIRST PU - SETS [ Ixbnarnid

GPSTR - KARTET - CTET

UNIT 11 - INTERVAL EXERCISE [ 53,030 92593

Union of sets
JSeBne Koodent

Attempt before checking the key. [ e033 e doden @30

©9
ﬂ'?,'o

1. Find {a,b}u{b,c}.
{a,b}u{b,c} Bo&EBALO.

2. Find Au@.
AUD B0R&BAND.

3. Find AuU.
AuU 30R)&RAD.

4. Find {1}u{2}.
{1}1u{2} Bo@&BAND.

5. Find [1,4]u[3,6].
[1,4]U[3,6] Bomo&B0.

6. Is AuB=BUA?
AuB=BUAz3e?

Answers [ ev3dnibd

1.{a,b,c} 2.A
3.U 4.{1,2}
5.[1.,6] 6. Yes [ &%td

Self-check | Bod0 WOBBeerd: Explain WHY each answer follows from the definition, rather than only

memorising the output.
8ea30) eVZT BoBETB FNEA 3R SHITE 3ee3 Fo0ed 3D
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RAMAN TUTORIAL - MATHEMATICS [ ¢33 - FIRST PU - SETS [ Ixbnarnid

GPSTR - KARTET - CTET

UNIT 12 - CORE | S0 &8;

Intersection and disjoint sets
e3eTR sHd 23erey, IhoBrich

Core explanation [ e J=3e3

1. Intersection AnB contains elements common to both sets.
e3e3S ANB TR BeeBRIR Doe3R w00 e9038NRTRY BpodHIT.

2. Disjoint sets have empty intersection.
2lecieey, Sedrednd e3ens B,

3. Intersection with U returns A; with @ returns @.
U 220318 e3eD33 A; @ 22031 3333 @.

General expression | mabadé eaa‘,’)afzsg

AnB={x:xEA and xEB}; disjoint « AnB=0

Exam alert [ =0egp "n2d3

Intersection needs “and”; union needs “or”. [ e3¢@3:38, “R)", Focdwens, “es@esn”.
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RAMAN TUTORIAL - MATHEMATICS [ ¢33 - FIRST PU - SETS [ Ixbnarnid GPSTR - KARTET - CTET

UNIT 12 - WORKED EXAMPLES | 2833 entesmdsnsd

Intersection and disjoint sets

e3erds DI 2exmrel, IThpritd

Worked example 1 [ 2833 evmo=0es 1

Question: A={1,2,3},B={2,3,4}: intersect.
28 A={1,2,3},B={2,3,4}: 3.

Step-by-step solution: {2,3}.

oIzt HB9T: {2,3}.

Worked example 2 [ 2833 evme=0rs 2

Question: Intersect [-1,4] with (2,8).
DB [-1,4] D3I (2,8) 3D,

Step-by-step solution: (2,4].

Hodzodh TBHHT: (2,4].

Worked example 3 [ BT enveoxdss 3
Question: Are {2,4} and {1,3} disjoint?
D8 (2,4} 3 {1,3} BeadrezSode?

Step-by-step solution: Yes; their intersection is @.

BoI=oh WOH/OT: TD; RN 3T D.

Formula to remember [ 33t 33,

AnB={x:xEA and xEB}; disjoint & AnB=0
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RAMAN TUTORIAL - MATHEMATICS [ ¢33 - FIRST PU - SETS [ Ixbnarnid GPSTR - KARTET - CTET

UNIT 12 - INTERVAL EXERCISE [ 53,030 €925,

Intersection and disjoint sets

e3ens shdy eSedrey JadoBrieh
Attempt before checking the key. [ e0338 Jpea doden BoH3R.

1. Find {a,b}n{b,c}.
{a,b}n{b,c} Bo@&BALO.

2. Find An@.
AND 30R&BAND.

3. Find AnU.
AnU 30R)6RAD.

4. Are {1,2} and {3,4} disjoint?
{1,2} 3y {3,4} 2Zexeeyde?

5. Find [0,3]n[3,5].
[0,3]n[3,5] 30B&BAD.

6. Find AnA.
ANA 30@&BAD.

Answers [ ev3dnisb

1. {b} 2.9
3.A 4. Yes [ @b
5. {3} 6. A

Self-check | B0d0 @WOBeer: Explain WHY each answer follows from the definition, rather than only
memorising the output.
Bex30 eV3T 3083 0BT 9,809,303 6203 20063 B0 3DD.
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RAMAN TUTORIAL - MATHEMATICS [ ¢33 - FIRST PU - SETS [ Ixbnarnid

GPSTR - KARTET - CTET

UNIT 13 - CORE [ 2o =3,

Difference of sets
"B SR

Core explanation [ e J=3e3

1. A\B contains elements in A but not in B.
A\B 2038 A ah&)@) B o) a3 e903n<d.

2. Generally A\B differs from B\A.
TR @EeN A\B 2H3) B\A DD,

3. Difference can be written AnBc relative to U.
FTBEY, U R T0o2308 ANBe 0t 258030200

General expression | Toa»s @I 3

A\B={x:xEA and x&B}=AnB-

Exam alert [ =0egp 23
Set difference is not ordinary subtraction. | She®ne 3@y TR BE030IE 9.
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RAMAN TUTORIAL - MATHEMATICS [ ¢33 - FIRST PU - SETS [ Ixbnarnid

GPSTR - KARTET - CTET

UNIT 13 - WORKED EXAMPLES | 2833 entesmdsnsd

Difference of sets
"B SR

Worked example 1 [ 2833 evmo=0es 1

Question: A={1,2,3},B={3,4}: A\B?
23;: A={1,2,3},B={3,4}: A\B?

Step-by-step solution: {1,2}.

HoZzods HB9T: {1,2).

Worked example 2 [ 2833 evme=0rs 2

Question: Same sets: B\A?
2,8 e3¢ SwemAIN B\A?

Step-by-step solution: {4}.

Hodzodh ROT: {4].

Worked example 3 [ BT envcsox=des 3

Question: Find A\A.
ZF: A\A 30RHBAD.

Step-by-step solution: @; no element can be both in and outside A.

@Bo3=od WOHT: ©; 3R o3 A ohery BRTNRL ACLPTRD.

Formula to remember [ 333 33,

A\B={x:xEA and x€& B}=An B¢
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RAMAN TUTORIAL - MATHEMATICS [ ¢33 - FIRST PU - SETS [ Ixbnarnid GPSTR - KARTET - CTET

UNIT 13 - INTERVAL EXERCISE [ 53,030 e9259s3

Difference of sets

SheBnd =@,

Attempt before checking the key. [ e033 e doden @30

©9
ﬂ'?,'o

1. Find {1,2,3}\{2}.
{1,2,3}\{2} Bo@a@B0.

2. Find {2,4}\{1,2.3}.
{2,41\{1,2,3} BoroBHRALS.

3. Find A\@.
A\ QD BoR&HBADD.

4. Find ©\A.
D\A B0B&HBALD.

5. Is A\B=B\A always?
A\B=B\A a3wszoriens?

6. Find A\U.
A\U 8003B

Answers [ ev3dnisb

1.{1,3} 2. {4}
3.A 4.9
5. No [ ae) 6.0

Self-check | B0d0 @OBBee: Explain WHY each answer follows from the definition, rather than only
memorising the output.
83 PU3T BoTHT WPBW DAY B0 20ee3 309 39.

RAMAN TUTORIAL 8217670405-6361153623 42



RAMAN TUTORIAL - MATHEMATICS [ ¢33 - FIRST PU - SETS [ Ixbnarnid

GPSTR + KARTET - CTET

UNIT 14 - CORE | S0 &8;

Complement and De Morgan laws
RTE I B Srrs Johabrich

Core explanation [ e J=3e3

1. De Morgan converts complement of a union to intersection of complements.
8 entea® dodeded) Joodeend BpTERY, @PTENS e3er3SNIZE.

2. Complement of intersection becomes union of complements.
30T FPTBEY) wPTBNY BooSeen=ord3s.

3. Double complement restores the original set.
TR 2390 HPTB IRTEROTBT B0 BRWB ATHIT.

General expression | ma&ndﬁs eaz;)ai?sé

(AuB)<=A<nB<; (AnB)<=AcuB*

Exam alert [ =0eg =n2d3
When taking a complement, swap u with n. [ @83 3i3went U &3y N B[S 22Beerd3:s.
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RAMAN TUTORIAL - MATHEMATICS [ ¢33 - FIRST PU - SETS [ Ixbnarnid

GPSTR + KARTET - CTET

UNIT 14 - WORKED EXAMPLES | 2833 ente®mdsnsd

Complement and De Morgan laws
RTE I B Srrs Johabrich

Worked example 1 [ 2833 evmo=0es 1

Question: U={1,2,3,4},A={1,2},B={2,3}: (AuB)<?
238 U={1,2,3,4},A={1,2},B={2,3}: (AUB)-?

Step-by-step solution: AuB={1,2,3}; complement={4}.

HoIzodh HBoT: AUB=(1,2,3}; ZpJ3={4}.

Worked example 2 [ 2833 evme=ors 2

Question: With same sets, find AcnB-.
B,8;: 93¢ SweBAIR A°NB* BoRHBALO.

Step-by-step solution: A<={3,4}, B<={1,4}; intersection={4}.

Bod=3owh HOWT: A=(3,4}, B={1,4}; e3eaR={4}.

Worked example 3 [ 2833 evme=0es3 3
Question: Find (A).
DB (A°)° Bom&BRD.

Step-by-step solution: A by double-complement law.

@BoI3od WOHT: £)HP3E A0HTHAT A.

Formula to remember [ 333 de3,

(AuB)<=A<nB<; (AnB)<=A<uB*
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UNIT 14 - INTERVAL EXERCISE [ 53,030 e9259s3

Complement and De Morgan laws

FPVT D) B Soness Jodbabnisd

Attempt before checking the key. [ e0338 Jpea doden BoH3R.

1. Simplify (AuB)-.
(AUB)° "SB&RRID.

2. Simplify (AnB)<.
(ANB)- IBHRRID.

3. Simplify (A<)e.
(A°)c IBBRPDR.

4. Find AUAc<,
AUAC 5073)&6BA0.

5. Find AnAc.
ANA< 30@&BAND.

6. Is (AuB)-=AcUBc generally?
(AUB)“=AcUB* D350=e30N Be3e?

Answers [ ev3dnibd

1. A<nBc 2. A<uBc
3.A 4. U
5.0 6. No [ ae)

Self-check | B0d0 @WOBBee3: Explain WHY each answer follows from the definition, rather than only
memorising the output.
83 PLZT FoBHT WIPBW RNV ARCIAR o) 20ee3 B0 39D.
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UNIT 15 - CORE | S0 &8;

Algebra of sets and identities
SThes Dexnedd sHad rbdhabried

Core explanation [ e J=3e3

1. Commutative, associative and distributive laws parallel logical “or/and".
BOBZeVe0d), BF23T T DIV AaHTDNL FBET “e9Pa0 [, AoHTNROR B3,

2. Absorption removes redundant operations.
Bexes oD 9083 3,0HNHY Sradnga.

3. Identity and domination laws use @ and U.
03B D) @9,2¢); AOHTRBE D Horte U 209980350m13:8.

General expression | mdmdzs eazfoaizsg

Au(BnC)=(AuB)n(AuC); An(AuB)=A

Exam alert [ =0eg =n2d3
Use absorption before lengthy distributive expansion. [ Bezgpe JTEER SBen Bremes Ao Sed.
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UNIT 15 - WORKED EXAMPLES | 2833 entesmdsnsd

Algebra of sets and identities
SThes Dexnedd sHad rbdhabried

Worked example 1 [ 2833 evmo=0es 1

Question: Simplify Au(AnB).
Z3;: AU(ANB) IBFREDR.

Step-by-step solution: A by absorption.

BoId WBHOT: FoeRed J0HTDDNT A.

Worked example 2 [ 2833 evme=ors 2

Question: Simplify An(AuB).
@8;: An(AUB) IBLRRDR.

Step-by-step solution: A by absorption.

BoI3OB VOFT: Bemed AN A.

Worked example 3 [ 2833 evme=0es3 3
Question: Expand An(BuC).
@38 An(BUC) D30

Step-by-step solution: (AnB)u(AnC).

@Bo3=od WB=T: (AnB)U(ANC).

Formula to remember [ 333 de3,

Au(BnC)=(AuB)n(AuC); An(AuB)=A
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UNIT 15 - INTERVAL EXERCISE [ 53,033 92593

Algebra of sets and identities
SThes Dexnedd sHad rbdhabried

Attempt before checking the key. [ e0338 Jpea doden BoH3R.

1. Simplify AUA.
AUA ITSR09R.

2. Simplify AnA.
AnA IBBRRDD.

3. Simplify An(AuB).
An(AUB) I3LRRDVR.

4. Simplify Au(AnB).
Au(ANB) IBBRRDVR.

5. Expand Au(BnC).
Au(BNnC) Q30

6. Simplify AnU.
AnU I88RRIR.

Answers [ ev3dnibd

1.A 2.A
3.A 4.A
5. (AuB)n(AuC) 6. A

Self-check | B0d0 @WOBBee3: Explain WHY each answer follows from the definition, rather than only

memorising the output.
83 PLZT FoBHT WIPBW RNV ARCIAR o) 20ee3 B0 39D.
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UNIT 16 - CORE | S0 &8,

Two-set cardinality and word problems

DV JShPJRY T3, B3 HA) BWIZ R
Core explanation | @we J=0:3

1. Add sizes of A and B then subtract overlap counted twice.
A S>3) B 03 B083,030:3), BB TR 2390 3T T9330R; 230NESY, BHAND.

2. "At least one” means union and “both” means intersection.
35 2,08" 0T3S Jo3een; “DBER” DRV e3en.

3. “Neither” is total minus the union.
"O39R)TER €98)" DoTTB 2.63), FoaJAon Foo3wene3y, 3BoINTD.

General expression | Toa»s; eI 3

n(AuB)=n(A)+n(B)-n(AnB)

Exam alert [ =0eg =n2d3
Check: overlap = each individual set count. [ Toe3%»s; 25na 3093?3 5_)32595 JRB3,03 B23y23933.
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UNIT 16 - WORKED EXAMPLES | 2833 evte®mdsnsd

Two-set cardinality and word problems
ST IheBrid Joaw, B3 S BuBBried

Worked example 1 [ 2833 evma=oes 1

Question: 30 study Maths, 25 Science, 12 both. At least one?
ﬁ_,é;: 30 23 N33, 25 &)gad, 12 H0BEIR, 2,033 BT 2,003)?

Step-by-step solution: 30+25-12=43.

BoIsod IO=T: 30+25-12=43.

Worked example 2 [ BT evcsoxdes 2

Question: In a class of 60, 48 study at least one. Neither?
a..'_‘)é;l: 60 233 30NR30DHE) 48 &R 3R 2,00 ROD LTS 03T e9e)?

Step-by-step solution: 60-48=12.

BoI3=od) JBFHoT: 60-48=12.

Worked example 3 [ 2833 evmo=ors 3

Question: n(A)=28,n(B)=20,n(AuB)=37: intersection?
&8 n(A)=28,n(B)=20,n(AUB)=37: e3exd33?

Step-by-step solution: 28+20-37=11.

BoIdodh IO=oT: 28+20-37=11.

Formula to remember [ 333 3e3,

n(AuB)=n(A)+n(B)-n(AnB)
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UNIT 16 - INTERVAL EXERCISE [ 53,030 e9259s3

Two-set cardinality and word problems

DV JShPJRY T3, B3 HA) BWIZ R

-
Attempt before checking the key. [ &033 Jwera3 Bpcen BoH3R.
1. A=20,B=18,both=5; union?

A=20,B=18, H3@»=5; Joo3wen?

2. Total=50, union=42; neither?
2,63),=50, Boo3pen=42; a3 T 9e)?

3. A=26,B=20,union=36; both?
A=26,B=20,30030en=36; HOEN?

4. A=32,both=9; only A?
A=32,3880=9; A Z»3?

5. B=17,both=6; only B?
B=17,8R@0=6; B 3503,?

6. Can n(AnB)>n(A)?
n(AnB)>n(A) md?sée?

Answers [ ev3dnd

1.33 2.8
3.10 4.23
5. 11 6. No [ ae)

Self-check | B0d0 @WOBee: Explain WHY each answer follows from the definition, rather than only
memorising the output.
83 P33 BT3B WPBW Da0RT B3 20063 B0 39D.
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UNIT 17 - EXTENSION [ %38 e925s3

Three-set counting formula
St Ishnsns Heddodh 2ed,

Core explanation | @we J=0:3

1. For three sets, subtract pairwise overlaps then add triple overlap.
R0 IDBROR 220eB e3eTINGY, 3D 3TV 3eBIBIY, B3RRR.

2. The “exactly two” category excludes the triple intersection.
“QadTe3N DTE” D23NEE) ShedER, mmﬁémd 2NRAR) D).

3. Three-circle Venn problems should begin with the central region.
S FZNe 37° FeR0308) R Br3edor w9,80D.

General expression | Toa»™ DI 3

n(AuBuUC)=n(A)+n(B)+n(C)-n(AnB)-n(BnC)-n(CnA)+n(AnBnC)

Exam alert [ =0eg =n2d3

Pairwise intersections include the triple unless “only” is specified. [ “&3503," ©00QATT 20ed 3eBITL, 3PP 2one3p
ADI3.
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UNIT 17 - WORKED EXAMPLES | 2833 evte®mdsnsd

Three-set counting formula
St Ishnsns Heddodh 2ed,

Worked example 1 [ 2833 evma=oes 1

Question: A=20,B=18,C=16, pairs=5,4,3, triple=2: union?
ﬁ_ﬁd: A=20,B=18,C=16, 230eBnb=5,4,3, Se30e=2: Sooden?

Step-by-step solution: 20+18+16-5-4-3+2=44.

B0o3I0B WOHOT: 20+18+16-5-4-3+2=44.

Worked example 2 [ BT envcsox=des 2

Question: AB=9 and ABC=3. Exactly AB only?
2,8 AB=9 23) ABC=3. 3ex3 AB amy?

Step-by-step solution: 9-3=6.

BoI=Bd WB=H0T: 9-3=6.

Worked example 3 [ 2833 evmoxoes 3

Question: All three disjoint: cardinalities 5,7,8. Union?
T et 2Jereded: Doadned 5,7,8. Soodeert?

Step-by-step solution: 5+7+8=20.

BoIdodh IO=aT: 5+7+8=20.

Formula to remember [ 333 7n3,

n(AuBuC)=n(A)+n(B)+n(C)-n(AnB)-n(BnC)-n(CnA)+n(AnBnC)
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UNIT 17 - INTERVAL EXERCISE [ 53,030 e9259,s3

Three-set counting formula

S IRweadnd Hed3dad B3,
Attempt before checking the key. [ &033 Jwera3 Bpcen BoH3R.

1. A=10,B=9,C=8; all pair/triple intersections empty: union?
A=10,B=9,C=8, o&) e3ex3=ned B Joadwer?

2. AB=7,ABC=2: AB only?
AB=7,ABC=2: Sez3) AB?

3. A=15,B=15,C=15,pairs=5 each,triple=2: union?
A=B=C=15, =,3230eB3=5, Rx03B0=2: Socdpen?

4. What region is AnBnC?
ANBNC 0333 250n?

5. Inclusion-exclusion: triple added or subtracted?
3TP 3BT, BRBT3ede 3B033eSe?

6. Total=70, union=62; neither?
2,63),=70, Fo03pen=62; 03T 9)?

Answers [ ev33nd

1. 27 2.5
3.32 4. Common to all [ Swedan, mdnalé
5. Added [ 2nddeled 6.8

Self-check | B0d0 @WOBee: Explain WHY each answer follows from the definition, rather than only
memorising the output.
83 P33 BT3B WPBW Da0RT B3 20063 B0 39D.
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UNIT 18 - EXTENSION [ %33 €925

Proof of set identities

Bead R coded
Core explanation [ e J=3e3

1. To prove A=B, establish AcB and B<SA.
A=B 920e31 ACB )3) BEA o8B R, 80edd.

2. Element-wise proofs translate set operations into logical statements.
29035303) TeD BB 3,0HNRY, S0863 BePENPIN TOBIEDITI.

3. A single counterexample disproves a universal identity.
2,08 B,303 70,0853 TSE 3B NS, 3B 0t 0edDIT.

General expression | mmsé eaz;’taizsg

XEAUB « (XEA)Vv(xEB); xEANB « (XEA)A(XEB)

Exam alert [ =0eg =n2d3

Proof technique: assume an arbitrary x; translate membership precisely. | 0359e3)tB8e X 3RDHERR SBIJZHY,
S0,
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UNIT 18 - WORKED EXAMPLES | 2833 ente®mdsnsd

Proof of set identities
I HhDRY e

Worked example 1 [ 2833 evmo=0es 1

Question: Prove AUB=BUA.
X,3: AUB=BUA 002e3) 338.

Step-by-step solution: xEAUB iff xEA or XEB; “or” is commutative, so Xx€EBUA.

@Bo3od WOHOT: XEAUB 2033 XEA 95330 XEB; “e9i3zr0” 033 Dead); es5300m XEBUA.

Worked example 2 [ 2833 evme=ors 2

Question: Prove AnNBZA.
@8: ANBSA ©Ded 3.

Step-by-step solution: If X€EANB, then x belongs to A and B; hence x€A.

@BoI=3o0 WOT: XEANB 3133 X, A Torte B HTE3Teny, 9T3; &ern XEA.

Worked example 3 [ 2833 evme=0es3 3

Question: Disprove A\B=B\A for all A,B.
28 o) A,B 19nn A\B=B\A 20203, 330D 30e0R.

Step-by-step solution: Choose A={1}, B={2}; A\B={1}, B\A={2}.

Hodmodh LBT: A={1},B={2} Sch&e9; A\B={1}, B\A={2}.

Formula to remember [ 333 de3,

XEAUB & (xEA)V(xEB); xEANB « (XEA)A(XEB)
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UNIT 18 - INTERVAL EXERCISE [ 53,030 e9259s3

Proof of set identities
I HhDRY e

Attempt before checking the key. [ e033 e doden @30

©9
ﬂ'?,'o

1. What two containments prove A=B?
A=B 202e38R 0393 a0 ¥R ERD?

2. s AnBEB?
AnB<B=3e?

3. Is ACAuUB?
AcAuBz3e?

4. Counterexample to AuB=AnB always?
AUB=ANB o3neseniens ©oends, 8,309,087

5. Is A\BSA?
A\BcA=Se?

6. What proves an identity false?
DD 3300 TeDedd 3rerden?

Answers [ ev3dnisb

1. AcB and BSA 2. Yes [ &%td
3. Yes [ &%td 4. A={1},B={2}
5. Yes [ &t 6. One counterexample [ 2,o0w 5,38 =,03

Self-check | B00 @WOBBee: Explain WHY each answer follows from the definition, rather than only

memorising the output.
83 PL3T BB WIPBW D980T 603 20ee3 B0 39D.
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Applications and teaching pedagogy

e odbrid D) deerdso aa@e)
Core explanation [ e J=3e3

1. Sets organise survey responses, classifications and database filters.
TR Jebed, SNeesdes 2HI) B8908 BReEIN LLBO3NT,

2. Venn diagrams visualise inclusive-or, and, and not.
SR 238D 953, Y, 98 D02 IBEEY, BB eoN B0edDZ:3.

3. For teacher exams, use concrete objects before abstract symbols and diagnose common misconceptions.
3330 @0egnIn eschpds Fodedned Snren Jz3 SRNFRY, PR Hone ), BORINTIY, HTHBDEHT e308);.

General expression | ma&ndﬁs eaz;)ai?sé

ANDen; OReU; NOTecomplement; count neither=n(U)-n(union)

Exam alert [ =0eg =n2d3

Pedagogy: distinguish formative diagnosis from mere formula memorisation. [ 23¢g33: dex3e) B3, 308w083,03
BP0 13N W),
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Applications and teaching pedagogy

e93,0drieh s el Do

Worked example 1 [ 2833 evmo=0es 1

Question: Search records in both “Kannada” and “Maths” tags: operation?
DB "33B" D) "Ned3” 3@ HHDRYDE eSRPMA a3l 3,03?

Step-by-step solution: Intersection: KannadanMaths.

@Bo3od WOHOT: 3ex3: IIBNNRESS.

Worked example 2 [ 2833 evme=0rs 2

Question: Students enrolled in either chess or music: operation?
B8 233° 900 SoNe3TEL), oI &m?safﬁ@ﬁ o353 3,03?

Step-by-step solution: Union; a student choosing both is still counted once.

Bodzodh WOHT: Soadeen; HCEIR, esad) QTRBEODY 2,003 2390 DE3D.

Worked example 3 [ BT enveoxdss 3

Question: A learner says @={@}. Teaching response?
D3 22 duaBE O={D} AT, Beerdo 3,338,037

Step-by-step solution: Use an empty box versus a box containing an empty box; compare cardinalities 0
and 1.

BoI=d) WOHT: 5508 B3R eI, 50 3ed 1 ATE eZRODHRY, 80edR; FoalTied 0 &) 1 BeedR.

Formula to remember [ 33&ta3 83,

ANDon; OReU; NOTecomplement; count neither=n(U)—n(union)

RAMAN TUTORIAL 8217670405-6361153623 59



RAMAN TUTORIAL - MATHEMATICS [ ¢33 - FIRST PU - SETS [ Ixbnarnid GPSTR - KARTET - CTET

Applications and teaching pedagogy

e93,0drieh s el Do
Attempt before checking the key. [ e0338 Jpea doden BoH3R.

1. Database AND corresponds to which operation?
B39033 AND odme3 3,03?

2. Database OR corresponds to which operation?
B39033 OR 03503 3,03?

3. Database NOT corresponds to which operation?
B32033 NOT odmss 8,03?

4. Venn region for neither?
035230 €98) 02d F3X° 23N?

5. Best first representation for beginners?
e38023OR VD BRTO BBIGIR?

6. For A={1,2},B={2,3}, OR returns how many distinct elements?
A={1,2},B={2,3}, OR R&) o), D, e203nd1?

Answers [ ev3dnisb

1. Intersection [ e3exds 2. Union [ Joolmert
3. Complement [ gpvs 4. (AuB)-
5. Concrete objects | ;2 S=yricd 6.3

Self-check | Bod0 @WOBBeerd: Explain WHY each answer follows from the definition, rather than only
memorising the output.
8e30) eVZT BoBETB FBNEA 3R SHITE 3ee3 Fo0ed 3D
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Formula sheet | | G803 n< To0003 |

01. Meaning and well-defined collections | E==3 eogs H3) DI, HoFHnied

X € Aorx €&A;{12,2,3}={3,2,1}

02. Roster and set-builder representations [ &3 &3) Jdodhad dezned

A={x€N : P(x)}; “:" means “such that”

03. Membership, cardinality and equality [ 3333, Joaxn,33 ) t=ZI3

A=B & (AEB and BQA); n(A)=number of distinct elements

04. Empty, singleton, finite and infinite sets [ #nJ;, ©%003, €13 3 9303
Iz

n()=0: n({o})=1; n({a})=1

05. Subsets and proper subsets [ evzTRBRLD D) A2 evTIZreBrLD

AcB & Vx(xGA:xEB); ASB < AcB and A#B

06. Power set and counting subsets [ 703 Izhex D) evzISheansd o33

n(P(A))=2"; proper subsets=2"-1; k-element subsets=C(n,k)

07. Equal versus equivalent sets | I3 b3 IDHToas B3 sshezaned

A=B = n(A)=n(B); n(A)=n(B) = A=B



08. Intervals of real numbers [ =oZ=3 Boadnv evoIoooried

[a.b]={xER:a=x=Db}; (a,b)={xER:a<x<b}

09. Universal set and complements | 03, fx3w= H3) FpDS s

A‘=U\A; AUuA<=U; AnA=0
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Formula sheet |l [ R34 50003 I

10. Venn diagrams and set regions [ &3¢ 233 b sh3) I Bedricd

Only A=A\B; only B=B\A; neither=U\(AuB)

11. Union of sets [ Ixhpans Joodwen

AUB={x:xEA or xEB}; Aug=A; AuU=U

12. Intersection and disjoint sets [ e3ed =3 2exrey, ISpmriLh

AnB={x:xEA and xEB}; disjoint « AnB=0

13. Difference of sets / S>3V 363353

A\B={x:xEA and x&B}=AnB¢

14. Complement and De Morgan laws [ $pdz b3 8 Snnrs® Jababnedd

(Au B)°=A°n B<; (An B)°=A°U B¢

15. Algebra of sets and identities | ISz Dezsnedd HI) rHhd

AU(BnC)=(AUB)n(AuC); An(Au B)=A

16. Two-set cardinality and word problems [ 28 sxbhwesned Toarn 33
Sz Fricd

n(AuB)=n(A)+n(B)-n(AnB)



17. Three-set counting formula | shed IGhear’d Heddad BRI,

n(AuBuUC)=n(A)+n(B)+n(C)-n(AnB)-n(BnC)-n(CnA)+n(AnBnC)

18. Proof of set identities / I2we®d 3DV ToDeD

XEAUB « (XEA)V(XEB); XxEANB « (XEA)A(XEB)

19. Applications and teaching pedagogy [ es3,odbnizb &by 23neegdso m%

ANDen; OReU; NOTecomplement; count neither=n(U)-n(union)
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Objective Test [ 203> esod, =0eg

One correct answer per item. [ &3 B3R 2,00 J003ea eVIT.

01. Which is well-defined?

0330 DIJF, FSB?
A. Prime numbers below 10 B. Interesting books
C. Good teachers D. Beautiful paintings
02. n({1,1,2,3,3}) equals
n({1,1,2.3,3}) a=x)?
A.2 B.3
C.5 D. 4
03. Which denotes an empty set?
B3R, BB 035)E?
A. {0} B. {2}
C. {xER:x?+1=0} D. {1}
04. The number of subsets of a 4-element set is
4 9081 TRBE SVBBBNY [oa;
A.4 B.8
C.12 D. 16
05. Proper subsets of a 3-element set equal
3 e9081% dez evBTVRweBRY Fos;
A.7 B.8
C.6 D.3
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Objective Test [ 203> esod, =0eg

One correct answer per item. [ &3 B3R 2,00 J003ea eVIT.

06. The complement of U is

U o 2003
A. {0} B.O
C.A D. U

07. Au@ equals

AUD I35
A. Ac B. ©
C.A D. U

08. AnU equals

AnU 3353
A.U B. ©
C. Ac D. A

09. If A={1,2,3},B={3,4}, AUB is
A={1,2,3},B=(3,4} es33 AUB

A.{1,2,3,4} B. {4}

C. {3} D. {1,2}

10. If A={1,2,3},B={3,4}, AnB is
A={1,2,3},B={3,4} &s33 AnB

A.Q B. {3}

C.{1,2} D. {4}
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Objective Test [ 203> esod, =0eg

One correct answer per item. [ &3 B3R 2,00 J003ea eVIT.

1. A\A is

A\A B3R
A.U B. {0}
C.o D.A

12. The interval for -2=x<3 is

-2=<X<3 1} 903000
A.(-23) B.[-23]

C.(-23] D.[-2.3)

13. Which identity is true?

TD0330E ML 0330HT?
A. (AuB)=A°nBc B. (AUB)-=AcUB*©
C. AnAc=U D. AUA=Q

14. If n(A)=20,n(B)=15,n(AnB)=5, n(AuB)=
n(A)=20,n(B)=15,n(AnB)=5 es38 n(AUB)=

A. 35 B. 30

C.25 D. 40

15. If n(U)=50,n(AuB)=42, neither equals
n(U)=50,n(AUB)=42 es38 a3»=3)3 e9e)

A. 50 B. 92

C.8 D. 42
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MCQ PRACTICE - QUESTIONS 16-20

Objective Test [ 203> esod, =0eg

One correct answer per item. [ &3 B3R 2,00 J003ea eVIT.

16. AcB means
ACSB &oxd3

A. Every element of Bis in A

C. A=B necessarily

17. Which statement is always true?
0353 BeDd odrooned JO?

18. n({2}) is
n({2}) o=y

A. ©

C.0

19. If A={1,2},B={2,3}, A\B=
A={1,2},B={2,3} &s38 A\B=

A. 3}

c. {1}

20. If A={1,2},B={2,3}, B\A=
A={1,2},B={2,3} &s38 B\A=

A. O

C.{2}

B. A and B disjoint

O

. Every element of Aisin B

B. AGA

D. 9€A

1.3}

D. {2}

B. {1}

D. {3}
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Objective Test [ 203> esod, =0eg

One correct answer per item. [ &3 B3R 2,00 J003ea eVIT.

21. For disjoint A and B, n(AuB)=
Bexdeey, A,B R n(AuB)=

A. n(A)+n(B) B. n(AnB)

C.0 D. n(A)-n(B)

22. Which law gives Au(AnB)=A?
AU(ANB)=A 0350&3 daedy?

A. De Morgan B. Absorption
C. Distributive D. Commutative
23. An(BuC) equals
An(BUC) 335033
A. AuBUC B. (AnB)nC
C. (AnB)u(AnC) D. (AuB)nC
24. Which interval represents x>5?
x>5 o35 e903veer?
A. (-»,5) B. (-»,5]
C. [5,) D. (5,»)
25. If A={a,b,c}, n(P(A))=
A={a,b,c} esid38 n(P(A))=
A.8 B.9
C.3 D. 6
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Objective Test [ 203> esod, =0eg

One correct answer per item. [ &3 B3R 2,00 J003ea eVIT.

26. Number of 2-element subsets of a 4-element set
4 ¢903NY0T 2 908NY VBIRRBNY 30@3as

A.12 B.6

C.4 D. 8

27. AnAc equals

ANnA° 33503
A. Ac B. U
C.o D. A

28. AUA< equals

AUA® 33503
A.O B. A
C. Ac D. U

29. Which is NOT equal to {1,2}?
{1,211 S3e3BD adeed?

A. {123} B. {2,1}

C.{1,1,2} D. {1,2,2}

30. Equal sets must have
Bes FRweBRIN eontgeson athed)derd?

A. Different sizes B. Exactly the same elements

C. No elements D. Different elements
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Objective Test [ 203> esod, =0eg

One correct answer per item. [ &3 B3R 2,00 J003ea eVIT.

31. Equivalent finite sets necessarily have
BT 263 FweBRI1 eonigzson

A. Same universal set B. Same elements

C. Same cardinality D. Same subsets

32. If A={1,2,3} and B={3,2,1}, then
A={1,2,3}, B={3,2,1} 533

A. A=B B. AnB=Q

C. AcB D. A=B

33. The Venn rectangle usually denotes
8° 2333 3033 D3O EIN B3I

A.U B. A

C. AnB D. ©

34. The overlapping circles denote

SN o, 2on PRI
A.A\B B. AnB
c.u D. AuB

35. If n(A)=18 and n(AnB)=6, only A=
n(A)=18,n(AnB)=6 es138 A 333 =

A. 24 B.6

C.12 D. 18

RAMAN TUTORIAL 8217670405-6361153623 69



RAMAN TUTORIAL - MATHEMATICS [ ¢33 - FIRST PU - SETS [ Ixbnarnid

GPSTR + KARTET - CTET

Objective Test [ 203> esod, =0eg

One correct answer per item. [ &3 B3R 2,00 J003ea eVIT.

36. If n(B)=21 and n(AnB)=9, only B=
n(B)=21,n(AnB)=9 es138 B 353 =

A. 30 B.9

C. 21 D. 12

37. If n(A)=24,n(B)=19,n(AuB)=34, then both=
n(A)=24,n(B)=19,n(AuB)=34 es338 TR R=

A.9 B. 43

C.34 D.5

38. For three sets, the triple intersection is
Sued) SRWBNY BRI 3B e3erd

A. Ignored B. Added once

C. Always zero D. Subtracted twice

39. AB=11, ABC=4; AB only=
AB=11,ABC=4; dez3® AB=

A. 11 B. 15

C.7 D. 4

40. If AnB=Q, sets are
ANB=0 es33 evzy)

A. Equal B. Equivalent necessarily

C. Universal D. Disjoint
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Objective Test [ 203> esod, =0eg

One correct answer per item. [ &3 B3R 2,00 J003ea eVIT.

41. The condition x€EA and xé&B describes
XEA 23y XEB B3

A.A\B B. AnB

C.AuB D. B\A

42. For U={1,2,3,4,5}, A={1,5}, A<=
U={1,2,3,4,5}, A={1,5} es38 Ac=

A.{1,5} B. {234}
C.{1,2,3,4,5} D. o
43. Simplify (A<)<
(A°)e IBLRRDR
A. O B. U
C.A D. Ac
44. A proof of A=B can show
A=B 7500031} 30020
A. n(A)=n(B) alone B. A€B
C. AnB=9 D. AcB and B€SA
45. A counterexample is used to
2,807,080 98
A. Disprove a universal claim B. Prove a statement for all sets
C. Count set elements D. Construct universal sets
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Objective Test [ 203> esod, =0eg

One correct answer per item. [ &3 B3R 2,00 J003ea eVIT.

46. In database search, AND models
33903 3:3)50833¢) AND R,023e)idd

A. Complement B. Intersection

C. Difference D. Union

47. In database search, OR models
339038 Br5033E) OR B230RHD

A. Empty set B. Complement

C. Union D. Intersection

48. The best way to introduce @ to children is
DBIN © BOBATELD BVZT) DT

A. Only write formulas B. Avoid concrete examples

C. Teach De Morgan first D. Use an empty basket and count its objects

49. Which statement is always true?

0330a3 BeDE addesonee BO?
A. AcU B. ACA
C. €A D. UcCA

50. If n(U)=70,n(AuB)=55, neither=
n(U)=70,n(AUB)=55 es38 a3z 9=

A. 55 B. 15

C.25 D. 125
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MCQ ANSWERS - 1-5

Answer key & explanations
ev3oneh sHd) ASTWBrLL

Question 01 — Correct: A - Prime numbers below 10

Reason: Primality and the bound give objective membership.
B20£9: 290250243 B D VBRI, VBRI,

Exam tip: Read the exact condition and eliminate distractors. | &3, Q233N 8.8 3), e303),RP=Y, SRAWD.

Question 02 — Correct: B - 3

Reason: Distinct elements are 1,2,3.
F0£: DI e908N%d 1,2,3.

Exam tip: Read the exact condition and eliminate distractors. | &g, da3z30N 8.8 ), e303),nH=Y, SRAWD.

Question 03 — Correct: C - {xER:x?+1=0}

Reason: No real square equals -1.
B00£3: 03303 =00 ma%oi) Snep -1 e,

Exam tip: Read the exact condition and eliminate distractors. | &3, a3z 8.8 3), e303,RP=Y, 3RAWD.

Question 04 — Correct: D - 16

Reason: Apply 24=16.
B00£9: 24=16 93,3

Exam tip: Read the exact condition and eliminate distractors. | @03, a3z 8.8 3), e303,RP=Y, SRAWD.

Question 05 — Correct: A - 7

Reason: 23-1=7.
S90¢e9: 23-1=7.

Exam tip: Read the exact condition and eliminate distractors. | &3, A3 8.8 3), e303,RP=Y, SRAWD.
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MCQ ANSWERS - 6-10

Answer key & explanations
ev3oneh sHd) ASTWBrLL

Question 06 — Correct: B - @

Reason: No element of U lies outside U.
o0989: U o aded)ide e90353p U o Bedhe).

Exam tip: Read the exact condition and eliminate distractors. | &3, 233N 8.8 ), e303),RF=Y, SRAWD.

Question 07 — Correct: C - A

Reason: Union with empty set leaves A unchanged.
828£9: 303 S BT B003eNE) A 22B3eR)D),

Exam tip: Read the exact condition and eliminate distractors. | &3}, 233N 8.8 ), e303),RF=Y, SRAWD.

Question 08 — Correct: D - A

Reason: All elements of A already lie in U.
30089: A 0d o) eo3nwe U adhedss.

Exam tip: Read the exact condition and eliminate distractors. | &3, Aa330N 8.8 ), e303),RH=Y, SRAWD.

Question 09 — Correct: A - {1,2,3,4}

Reason: List each element at least once.
B00£9: B3 DI, 9033, zud)é e, 3B

Exam tip: Read the exact condition and eliminate distractors. | W03, da)3z5N 8.8 3), e303,RP=Y, 3RAWD.

Question 10 — Correct: B - {3}

Reason: 3 is the sole common element.
B20¢€9: 3 373, T3 903,

Exam tip: Read the exact condition and eliminate distractors. | @03, da)3e3N 8.8 3), e303,RP=Y, SRAWD.
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MCQ ANSWERS - 11-15

Answer key & explanations
ev3oneh sHd) ASTWBrLL

Question 11 — Correct: C - @

Reason: No element remains after removing A from itself.
908£9: A Qo3 A 3B 903 eLPBNR)DRY.

Exam tip: Read the exact condition and eliminate distractors. | &3, 233N 8.8 ), e303),RF=Y, SRAWD.

Question 12 — Correct: D - [-2,3)

Reason: Include -2 and exclude 3.
F90£9: —2 2,91100%) 3 BHTIR.

Exam tip: Read the exact condition and eliminate distractors. | &3, Aa33N 8.8 3), e303),R¥=Y, SRAWD.

Question 13 — Correct: A - (AuB)<=A<nB¢

Reason: De Morgan changes union to intersection.
o0e9: B Srorten® Foodeentz3Ry, e3esE, 22839 0DRIT.

Exam tip: Read the exact condition and eliminate distractors. | W03, da)3z5N 8.8 3), e303,RP=Y, 3RAWD.

Question 14 — Correct: B - 30

Reason: 20+15-5=30.
F28¢9: 20+15-5=30.

Exam tip: Read the exact condition and eliminate distractors. | @03, a3z 8.8 3), e303,RP=Y, SRAWD.

Question 15 — Correct: C - 8

Reason: 50-42=8.
F908¢€9: 50-42=8.

Exam tip: Read the exact condition and eliminate distractors. | &3}, A3z 8.8 3), e303,RF=Y, SRAWD.
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MCQ ANSWERS - 16-20

Answer key & explanations
ev3oneh sHd) ASTWBrLL

Question 16 — Correct: D - Every element of Aisin B

Reason: Subset is elementwise inclusion.
B20£9: HUBIDUOBE) 908300 WBRPYS.

Exam tip: Read the exact condition and eliminate distractors. | &3, Q233N 8.8 3), e303),RP=Y, SRAWD.

Question 17 — Correct: A - 9cA

Reason: Empty set is a subset of any set.
528£9: 07 T RB) 030ed)t3e TeARBE SVBBRAB.

Exam tip: Read the exact condition and eliminate distractors. | &g, da3z30N 8.8 ), e303),nH=Y, SRAWD.

Question 18 — Correct: B - 1

Reason: The only element is @.
F90£9: 2,003¢ €903y D.

Exam tip: Read the exact condition and eliminate distractors. | W03, da)3z5N 8.8 3), e303,RP=Y, 3RAWD.

Question 19 — Correct: C - {1}

Reason: Only 1 belongs to A but not B.
00£9: 1 2353, A ahd) B adde).

Exam tip: Read the exact condition and eliminate distractors. | &3, a3z 8.8 3), e303,RP=Y, SRAWD.

Question 20 — Correct: D - {3}

Reason: Only 3 is exclusive to B.
00£9: 3 2333, B ahdd, A adde.

Exam tip: Read the exact condition and eliminate distractors. | @03, da)3e3N 8.8 3), e303,RP=Y, SRAWD.
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MCQ ANSWERS - 21-25

Answer key & explanations
ev3oneh sHd) ASTWBrLL

Question 21 — Correct: A - n(A)+n(B)

Reason: Overlap is zero.
S90£9: 3¢ 2.

Exam tip: Read the exact condition and eliminate distractors. | &3, Q233N 8.8 3), e303),RP=Y, SRAWD.

Question 22 — Correct: B - Absorption

Reason: This is an absorption identity.
BTEI: QT BRERED DO,

Exam tip: Read the exact condition and eliminate distractors. | &g, da3z30N 8.8 ), e303),nH=Y, SRAWD.

Question 23 — Correct: C - (AnB)u(AnC)

Reason: Distribute intersection across union.
B0£9: 3¢, Boodeenad edree3 30,

Exam tip: Read the exact condition and eliminate distractors. | &3, a3z 8.8 3), e303,RP=Y, 3RAWD.

Question 24 — Correct: D - (5,x)

Reason: 5 is excluded and infinity is always open.
B00£9: 5 BRTIR) 9308 0dresseriens SR,

Exam tip: Read the exact condition and eliminate distractors. | &3, 233N 8.8 ), e303,RP=Y, SRAWD.

Question 25 — Correct: A - 8

Reason: 23=8.
F90¢€9: 23=8.

Exam tip: Read the exact condition and eliminate distractors. | &3}, A3z 8.8 3), e303,RF=Y, SRAWD.
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MCQ ANSWERS - 26-30

Answer key & explanations
ev3oneh sHd) ASTWBrLL

Question 26 — Correct: B - 6

Reason: C(4,2)=6.
So0¢ga: C(4,2)=6.

Exam tip: Read the exact condition and eliminate distractors. | &3, 233N 8.8 ), e303),RF=Y, SRAWD.

Question 27 — Correct: C - @

Reason: A and its complement are disjoint.
00£9: A Torie 933 B3 2demeedss.

Exam tip: Read the exact condition and eliminate distractors. | &3}, 233N 8.8 ), e303),RF=Y, SRAWD.

Question 28 — Correct: D - U

Reason: Together they exhaust U.
009: ©CRE Jed U adh3e) esz30=133.

Exam tip: Read the exact condition and eliminate distractors. | &3, Aa330N 8.8 ), e303),RH=Y, SRAWD.

Question 29 — Correct: A - {1,2,3}

Reason: 3 adds a new distinct element.
00£9: 3 BRI DD, €903,

Exam tip: Read the exact condition and eliminate distractors. | W03, da)3z5N 8.8 3), e303,RP=Y, 3RAWD.

Question 30 — Correct: B - Exactly the same elements

Reason: Equality compares elements.
BOVED: JF3938 03B, BREDTITI.

Exam tip: Read the exact condition and eliminate distractors. | @03, da)3e3N 8.8 3), e303,RP=Y, SRAWD.
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MCQ ANSWERS - 31-35

Answer key & explanations
ev3oneh sHd) ASTWBrLL

Question 31 — Correct: C - Same cardinality

Reason: Equivalent means equal cardinality.
828£9: THTB0859Fg 0TV e90871% Foad; Tedw.

Exam tip: Read the exact condition and eliminate distractors. | &3, Q233N 8.8 3), e303),RP=Y, SRAWD.

Question 32 — Correct: D - A=B

Reason: Order does not matter in sets.
F08e9: IDWPBRE) B msaédegq.

Exam tip: Read the exact condition and eliminate distractors. | &g, da3z30N 8.8 ), e303),nH=Y, SRAWD.

Question 33 — Correct: A - U

Reason: Rectangle is the universal set.
B00£9: 033 I, IRDW®.

Exam tip: Read the exact condition and eliminate distractors. | &3, a3z 8.8 3), e303,RP=Y, 3RAWD.

Question 34 — Correct: B - AnB

Reason: Overlap is intersection.
20€9: To30R; 230N e3e3S.

Exam tip: Read the exact condition and eliminate distractors. | &3, 233N 8.8 ), e303,RP=Y, SRAWD.

Question 35 — Correct: C - 12

Reason: 18-6=12.
S90£9: 18-6=12.

Exam tip: Read the exact condition and eliminate distractors. | &8, A3z 8.8 3), e303),RF=Y, SRAWD.
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MCQ ANSWERS - 36-40

Answer key & explanations
ev3oneh sHd) ASTWBrLL

Question 36 — Correct: D - 12

Reason: 21-9=12.
S90€9: 21-9=12.

Exam tip: Read the exact condition and eliminate distractors. | &3, Q233N 8.8 3), e303),RP=Y, SRAWD.

Question 37 — Correct: A - 9

Reason: 24+19-34=9,
S90€9: 24+19-34=9.

Exam tip: Read the exact condition and eliminate distractors. | &g, da3z30N 8.8 ), e303),nH=Y, SRAWD.

Question 38 — Correct: B - Added once

Reason: Inclusion-exclusion adds it back once.
28£9: Joo3een-BYR SRR 2,53, BeOTMHIT.

Exam tip: Read the exact condition and eliminate distractors. | &3, a3z 8.8 3), e303,RP=Y, 3RAWD.

Question 39 — Correct: C - 7

Reason: 11-4=7.
S90¢9: 11-4=7.

Exam tip: Read the exact condition and eliminate distractors. | &3, 233N 8.8 ), e303,RP=Y, SRAWD.

Question 40 — Correct: D - Disjoint

Reason: Empty overlap defines disjoint sets.
&20¢9: 33| 3033 e ey, BB ©FED.

Exam tip: Read the exact condition and eliminate distractors. | &8, A3z 8.8 3), e303),RF=Y, SRAWD.
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MCQ ANSWERS - 41-45

Answer key & explanations
ev3oneh sHd) ASTWBrLL

Question 41 — Correct: A - A\B

Reason: It is the difference A\B.
F08: 7t A\B F= .

Exam tip: Read the exact condition and eliminate distractors. | &3, 233N 8.8 ), e303),RF=Y, SRAWD.

Question 42 — Correct: B - {2,3,4}

Reason: Remove 1 and 5 from U.
Bo0ea: U dod 1 &3y, 5 3rd0.

Exam tip: Read the exact condition and eliminate distractors. | &3}, 233N 8.8 ), e303),RF=Y, SRAWD.

Question 43 — Correct: C - A

Reason: Double complement gives A.
o09: DTPTBR) A eB333.

Exam tip: Read the exact condition and eliminate distractors. | &3, Aa330N 8.8 ), e303),RH=Y, SRAWD.

Question 44 — Correct: D - AcB and BcSA

Reason: Mutual inclusion proves equality.
590€9: TTJT 2.910%,8 T3S0y, TodeHmnBRIT.

Exam tip: Read the exact condition and eliminate distractors. | W03, da)3z5N 8.8 3), e303,RP=Y, 3RAWD.

Question 45 — Correct: A - Disprove a universal claim

Reason: One counterexample refutes a universal claim.
20€9: 2,003 3,303 7,08 D36 3B BeDEODY, HoBIIT.

Exam tip: Read the exact condition and eliminate distractors. | @03, da)3e3N 8.8 3), e303,RP=Y, SRAWD.
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MCQ ANSWERS - 46-50

Answer key & explanations
ev3oneh sHd) ASTWBrLL

Question 46 — Correct: B - Intersection

Reason: AND requires both conditions.
%20a: AND o330 RBHRP, 23eI3.

Exam tip: Read the exact condition and eliminate distractors. | &3, 233N 8.8 ), e303),RF=Y, SRAWD.

Question 47 — Correct: C - Union

Reason: OR accepts either condition or both.
%90¢9: OR 0339830033 2,00 9Fe0 DTBEIR, z;ajggd.

Exam tip: Read the exact condition and eliminate distractors. | &3}, 233N 8.8 ), e303),RF=Y, SRAWD.

Question 48 — Correct: D - Use an empty basket and count its objects

Reason: Concrete comparison supports conceptual understanding.
B20€9: ;23 QVIPBTE YT 11,331 TH20DHB.

Exam tip: Read the exact condition and eliminate distractors. | &3, 233N 8.8 3a), e303),RP=Y, SRAWD.

Question 49 — Correct: A - AcU

Reason: Every discussed set is a subset of U.
00£9: 23235 0D I,30300% SRwedRP U 0 enssdies.

Exam tip: Read the exact condition and eliminate distractors. | W03, da)3z5N 8.8 3), e303,RP=Y, 3RAWD.

Question 50 — Correct: B - 15

Reason: 70-55=15.
F28¢€9: 70-55=15.

Exam tip: Read the exact condition and eliminate distractors. | @03, da)3e3N 8.8 3), e303,RP=Y, SRAWD.
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Revision strategy [ £)3oe=33r~0 303,

Round 1: Learn definitions and draw Venn diagrams.
303 1: 239N, 3O B° 23ZNRTIY, DBR.

Round 2: Re-solve 57 worked examples without looking at the solutions.
P03 2: BOFTIT RREBR 57 LVIIBOBNRBY, =03 DBR.

Round 3: Attempt all 114 exercise questions; mark errors by unit.
®03 3: 114 90 BBRIIY, DBR; 598382300 3T, HTH3R.

Round 4: Complete 50 MCQs under timed conditions; review every explanation.
303 4: =0 N30E) 50 MCQ RERY, DBY; & DITEBNBY, BOBeDR.

References [ esgodned

NCERT Class XI Mathematics, Chapter 1: Sets; CBSE Mathematics Class Xl curriculum 2026-27, Unit |; Karnataka 1st
PUC Mathematics chapter sequence. This study volume is original instructional material and includes extra
competition-oriented examples.

NCERT 11:3¢ 3013 Red3, e9t39,03 1: Sdwpem®dned; CBSE 2026-27 H33,530; 3m0ee338 Ea3 0308 Redd e9539,0 3. 83 RIBR)
See 23erT0 e353e8ReD H3) Bed) =30 BOeg €92TSY, 2.P1eolT.
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