
DISCRETESTRUCTURES-100MCQwithAnswers

TOPIC1:PROPOSITIONALLOGIC(Questions1-15)

Q1.Whichofthefollowingisaproposition?

a)Whattimeisit?

b)x+5=10

c)TheEarthisround

d)Closethedoor

Answer:c)TheEarthisround(Declarativesentencewithdefinitetruthvalue)

---

Q2.Thenegationof"Allstudentspassed"is:

a)Nostudentspassed

b)Somestudentspassed

c)Somestudentsdidnotpass

d)Allstudentsfailed

Answer:c)Somestudentsdidnotpass(¬∀xP(x)≡∃x¬P(x))

---

Q3.p→qisFALSEwhen:

a)pistrue,qistrue

b)pistrue,qisfalse

c)pisfalse,qistrue

d)pisfalse,qisfalse

Answer:b)pistrue,qisfalse



---

Q4.Whichislogicallyequivalenttop→q?

a)¬p→oq

b)¬q→op

c)q→p

d)¬p∨¬q

Answer:b)¬q→op(Contrapositive)

---

Q5.DeMorgan'sLawstates:¬(p∧q)≡

a)¬p∧¬q

b)¬p∨¬q

c)¬p→oq

d)p∨q

Answer:b)¬p∨¬q

---

Q6.Thetruthvalueofp∨¬pisalways:

a)True

b)False

c)Dependsonp

d)Cannotdetermine

Answer:a)True(LawofExcludedMiddle)



---

Q7.Whichisatautology?

a)p∧¬p

b)p→(p∨q)

c)p∧q

d)p⊕q

Answer:b)p→(p∨q)

---

Q8.Thebiconditionalp↔qistruewhen:

a)pandqhavedifferenttruthvalues

b)pistrue,qisfalse

c)pandqhavesametruthvalues

d)pisfalse,qistrue

Answer:c)pandqhavesametruthvalues

---

Q9.Howmanyrowsinatruthtablefor3variables?

a)4

b)6

c)8

d)16

Answer:c)8(2³=8)

---



Q10.p∧(q∨r)isequivalentto:

a)(p∧q)∨(p∧r)

b)(p∨q)∧(p∨r)

c)(p∧q)∧(p∧r)

d)(p∨q)∨(p∨r)

Answer:a)(p∧q)∨(p∧r)(DistributiveLaw)

---

Q11.WhichisNOTalogicalconnective?

a)∧

b)∨

c)∀

d)→

Answer:c)∀(Thisisaquantifier,notaconnective)

---

Q12.Thestatement"Ifitrains,thengroundwet"is:

a)Conjunction

b)Disjunction

c)Implication

d)Biconditional

Answer:c)Implication

---



Q13.¬(p∨q)isequivalentto:

a)¬p∨¬q

b)¬p∧¬q

c)¬p→oq

d)p∧q

Answer:b)¬p∧¬q(DeMorgan's)

---

Q14.Whichisacontradiction?

a)p∨¬p

b)p∧¬p

c)p→p

d)p∨p

Answer:b)p∧¬p

---

Q15.Theconverseofp→qis:

a)¬p→oq

b)¬q→op

c)q→p

d)p∨q

Answer:c)q→p

---

TOPIC2:PREDICATELOGIC(Questions16-25)



Q16.∀xP(x)istrueif:

a)P(x)istrueforatleastonex

b)P(x)istrueforallx

c)P(x)isfalseforallx

d)P(x)istrueforsomex

Answer:b)P(x)istrueforallx

---

Q17.∃xP(x)isfalseif:

a)P(x)istrueforallx

b)P(x)isfalseforallx

c)P(x)istrueforsomex

d)P(x)istrueforatleasttwox

Answer:b)P(x)isfalseforallx

---

Q18.¬∀xP(x)isequivalentto:

a)∀x¬P(x)

b)∃x¬P(x)

c)¬∃xP(x)

d)∀xP(x)

Answer:b)∃x¬P(x)

---



Q19.¬∃xP(x)isequivalentto:

a)∃x¬P(x)

b)∀x¬P(x)

c)¬∀xP(x)

d)∀xP(x)

Answer:b)∀x¬P(x)

---

Q20.Thestatement"Everyonelovessomeone"is:

a)∃x∀yL(x,y)

b)∀x∃yL(x,y)

c)∀x∀yL(x,y)

d)∃x∃yL(x,y)

Answer:b)∀x∃yL(x,y)

---

Q21.Whichisstronger(impliestheother)?

a)∀x∃yP(x,y)⇒∃y∀xP(x,y)

b)∃y∀xP(x,y)⇒∀x∃yP(x,y)

c)Bothareequivalent

d)Neitherimpliestheother

Answer:b)∃y∀xP(x,y)⇒∀x∃yP(x,y)

---

Q22.ModusPonensruleis:



a)p→q,p∴q

b)p→q,¬q∴¬p

c)p∨q,¬p∴q

d)p∧q∴p

Answer:a)p→q,p∴q

---

Q23.ModusTollensruleis:

a)p→q,p∴q

b)p→q,¬q∴¬p

c)p∨q,¬p∴q

d)p∧q∴p

Answer:b)p→q,¬q∴¬p

---

Q24.Affirmingtheconsequentis:

a)Valid

b)Invalid(fallacy)

c)Alwaystrue

d)Atautology

Answer:b)Invalid(fallacy)(p→q,q∴piswrong)

---

Q25.Denyingtheantecedentis:

a)Valid



b)Invalid(fallacy)

c)Alwaystrue

d)ModusTollens

Answer:b)Invalid(fallacy)(p→q,¬p∴¬qiswrong)

---

TOPIC3:SETS(Questions26-35)

Q26.IfA={1,2,3}andB={2,3,4},thenA∪B=?

a){1,2,3}

b){2,3}

c){1,2,3,4}

d){1,4}

Answer:c){1,2,3,4}

---

Q27.IfA={1,2,3}andB={2,3,4},thenA∩B=?

a){1,2,3}

b){2,3}

c){1,2,3,4}

d){1,4}

Answer:b){2,3}

---

Q28.IfA={1,2,3}andB={2,3,4},thenA-B=?



a){1,2,3}

b){2,3}

c){1}

d){4}

Answer:c){1}

---

Q29.WhichisALWAYStrue?

a)∅∈A

b)∅⊆A

c)A⊆∅

d)A∈∅

Answer:b)∅⊆A(Emptysetissubsetofeveryset)

---

Q30.Powersetof{a,b}hashowmanyelements?

a)2

b)4

c)8

d)16

Answer:b)4(2²=4:∅,{a},{b},{a,b})

---

Q31.|A×B|if|A|=3and|B|=4is:

a)7



b)12

c)81

d)64

Answer:b)12(3×4=12)

---

Q32.DeMorgan'sLawforsets:A∪B=?

a)A∩B

b)A∪B

c)A∩B

d)A∪B

Answer:c)A∩B(Complementofunion=intersectionofcomplements)

---

Q33.IfA⊆BandB⊆A,then:

a)A⊂B

b)B⊂A

c)A=B

d)A≠B

Answer:c)A=B

---

Q34.ThesetofallsubsetsofAiscalled:

a)Union

b)Intersection



c)Powerset

d)Complement

Answer:c)Powerset

---

Q35.If|A|=5,then| (A)|=?

a)10

b)25

c)32

d)16

Answer:c)32(2⁵=32)

---

TOPIC4:FUNCTIONS(Questions36-45)

Q36.Afunctionisinjectiveif:

a)f(a₁)=f(a₂)⇒a₁=a₂

b)f(a₁)=f(a₂)⇒a₁≠a₂

c)a₁=a₂⇒f(a₁)≠f(a₂)

d)Everyelementincodomainismapped

Answer:a)f(a₁)=f(a₂)⇒a₁=a₂

---

Q37.Afunctionissurjectiveif:

a)f(a₁)=f(a₂)⇒a₁=a₂



b)Range=Codomain

c)Domain=Codomain

d)fisinvertible

Answer:b)Range=Codomain

---

Q38.Whichfunctionisbijectiveonℝ?

a)f(x)=x²

b)f(x)=ex

c)f(x)=2x+1

d)f(x)=|x|

Answer:c)f(x)=2x+1(Linearwithnon-zeroslope)

---

Q39.Iff(x)=2xandg(x)=x+1,then(g∘f)(x)=?

a)2x+1

b)2(x+1)

c)2x+2

d)x+2

Answer:a)2x+1(g(f(x))=2x+1)

---

Q40.Afunctionhasaninverseiffitis:

a)Injectiveonly

b)Surjectiveonly



c)Bijective

d)Constant

Answer:c)Bijective

---

Q41.f(x)=x²isNOTinjectivebecause:

a)f(2)=f(-2)=4

b)f(0)=0

c)f(1)=1

d)Range≠Codomain

Answer:a)f(2)=f(-2)=4

---

Q42.f(x)=ex isinjectivebutNOTsurjectivebecause:

a)Negativenumbersnotinrange

b)e⁰=1

c)It'sincreasing

d)Domainisℝ

Answer:a)Negativenumbersnotinrange

---

Q43.Theinverseoff(x)=3x-2is:

a)f⁻¹(x)=(x+2)/3

b)f⁻¹(x)=3x+2

c)f⁻¹(x)=(x-2)/3



d)f⁻¹(x)=x/3+2

Answer:a)f⁻¹(x)=(x+2)/3

---

Q44.f⁻¹(x)notationmeans:

a)1/f(x)

b)Inversefunction

c)f(x)squared

d)Derivative

Answer:b)Inversefunction

---

Q45.Compositionoffunctionsis:

a)Commutative

b)Associative

c)Alwaysinvertible

d)Alwayssurjective

Answer:b)Associative((h∘g)∘f=h∘(g∘f))

---

TOPIC5:SEQUENCES&SUMMATION(Questions46-55)

Q46.Σ_{i=1}̂{n}i=?

a)n²

b)n(n+1)/2



c)n(n-1)/2

d)n²/2

Answer:b)n(n+1)/2

---

Q47.Σ_{i=1}̂{100}i=?

a)5050

b)5000

c)10000

d)505

Answer:a)5050

---

Q48.Σ_{i=1}̂{n}i²=?

a)n(n+1)(2n+1)/6

b)[n(n+1)/2]²

c)n(n+1)(n+2)/3

d)n³/3

Answer:a)n(n+1)(2n+1)/6

---

Q49.Sum offirstnoddnumbers=?

a)n²

b)n(n+1)

c)2n



d)n²-1

Answer:a)n²(1+3+5+...+(2n-1)=n²)

---

Q50.Σ_{i=0}̂{n}ri=?(r≠1)

a)(rn⁺¹-1)/(r-1)

b)(rn-1)/(r-1)

c)(1-rn⁺¹)/(1-r)

d)Bothaandc

Answer:d)Bothaandc(equivalentformulas)

---

Q51.Arithmeticsequence:3,7,11,15,...10thterm =?

a)39

b)40

c)41

d)43

Answer:a)39(a₁=3,d=4,a₁₀=3+9×4=39)

---

Q52.Geometricsequence:2,6,18,54,...5thterm =?

a)162

b)486

c)324

d)108



Answer:a)162(a₁=2,r=3,a₅=2×3⁴=2×81=162)

---

Q53.Σ_{i=1}̂{10}(2i-1)=?

a)100

b)90

c)110

d)120

Answer:a)100(Sum offirst10oddnumbers=10²=100)

---

Q54.Σ_{i=0}̂{5}2i=?

a)31

b)63

c)32

d)64

Answer:b)63(2⁶-1=64-1=63)

---

Q55.Asequencewithconstantdifferenceiscalled:

a)Geometric

b)Arithmetic

c)Harmonic

d)Fibonacci



Answer:b)Arithmetic

---

TOPIC6:PROOFTECHNIQUES(Questions56-60)

Q56.Toprovep→qbycontrapositive,weprove:

a)q→p

b)¬p→oq

c)¬q→op

d)p∧¬q

Answer:c)¬q→op

---

Q57.Inproofbycontradiction,weassume:

a)pistrue

b)pisfalse

c)¬pandderivecontradiction

d)qistrue

Answer:c)¬pandderivecontradiction

---

Q58.√2isirrationalisprovedby:

a)Directproof

b)Contrapositive

c)Contradiction

d)Induction



Answer:c)Contradiction

---

Q59.Proofbycasesmustbe:

a)Mutuallyexclusiveonly

b)Exhaustiveonly

c)Bothexhaustiveandideallyexclusive

d)Noneofthese

Answer:c)Bothexhaustiveandideallyexclusive

---

Q60.Forintegern,n²+nisalways:

a)Odd

b)Even

c)Prime

d)Divisibleby3

Answer:b)Even

---

TOPIC7:MATHEMATICALINDUCTION(Questions61-68)

Q61.Mathematicalinductionprovesstatementsfor:

a)Allrealnumbers

b)Allpositiveintegers

c)Allcomplexnumbers



d)Allrationalnumbers

Answer:b)Allpositiveintegers

---

Q62.Ininduction,thebasecaseisusually:

a)n=0or1

b)n=k

c)n=k+1

d)n=∞

Answer:a)n=0or1

---

Q63.Stronginductionassumes:

a)P(k)istrue

b)P(1),P(2),...,P(k)aretrue

c)P(k+1)istrue

d)P(n)istrueforalln

Answer:b)P(1),P(2),...,P(k)aretrue

---

Q64.Theinductivestepproves:

a)P(k)⇒P(k+1)

b)P(k+1)⇒P(k)

c)P(1)⇒P(k)

d)P(k)∧P(k+1)



Answer:a)P(k)⇒P(k+1)

---

Q65.1+2+3+...+n=n(n+1)/2isprovedby:

a)Directproof

b)Contradiction

c)Induction

d)Cases

Answer:c)Induction

---

Q66.Structuralinductionisusedfor:

a)Numbersonly

b)Recursivelydefinedstructures

c)Setsonly

d)Functionsonly

Answer:b)Recursivelydefinedstructures

---

Q67.Ifweskipthebasecaseininduction:

a)Proofisstillvalid

b)Proofmaybeinvalid

c)Onlystronginductionworks

d)Nothingchanges



Answer:b)Proofmaybeinvalid

---

Q68.Thestatement"Everyinteger≥2isproductofprimes"uses:

a)Regularinduction

b)Stronginduction

c)Contradiction

d)Directproof

Answer:b)Stronginduction

---

TOPIC8:COUNTINGPRINCIPLES(Questions69-73)

Q69.|A∪B|=?

a)|A|+|B|

b)|A|+|B|-|A∩B|

c)|A|×|B|

d)|A|-|B|

Answer:b)|A|+|B|-|A∩B|

---

Q70.Pigeonholeprinciple:If10pigeonsin9holes,then:

a)Eachholehas1pigeon

b)Someholehas≥2pigeons

c)Allholesareempty

d)Someholehas0pigeons



Answer:b)Someholehas≥2pigeons

---

Q71.Generalizedpigeonhole:Ifnitemsinm boxes,someboxhasatleast:

a)⌊n/m⌋

b)⌈n/m⌉

c)n-m

d)n/m

Answer:b)⌈n/m⌉

---

Q72.Among13people,atleast___sharebirthmonth:

a)1

b)2

c)3

d)4

Answer:b)2(13people,12months→2share)

---

Q73.Among100people,atleast___sharebirthmonth:

a)8

b)9

c)10

d)12



Answer:b)9(⌈100/12⌉=9)

---

TOPIC9:PERMUTATIONS&COMBINATIONS(Questions74-83)

Q74.P(n,r)=?

a)n!/(n-r)!

b)n!/r!(n-r)!

c)n!/r!

d)(n-r)!/n!

Answer:a)n!/(n-r)!

---

Q75.C(n,r)=?

a)n!/(n-r)!

b)n!/r!(n-r)!

c)n!/r!

d)(n-r)!/n!

Answer:b)n!/r!(n-r)!

---

Q76.C(10,3)=?

a)720

b)120

c)30

d)100



Answer:b)120(10×9×8/6=120)

---

Q77.P(10,3)=?

a)720

b)120

c)30

d)1000

Answer:a)720(10×9×8=720)

---

Q78.Numberofwaystoarrange"MISSISSIPPI"=?

a)11!

b)11!/4!4!2!

c)11!/4!4!

d)4!4!2!

Answer:b)11!/4!4!2!(M:1,I:4,S:4,P:2)

---

Q79.Combinationswithrepetitionformula:

a)C(n,r)

b)C(n+r-1,r)

c)P(n,r)

d)nr



Answer:b)C(n+r-1,r)

---

Q80.Howmany3-membercommitteesfrom 8people?

a)336

b)56

c)24

d)512

Answer:b)56(C(8,3)=56)

---

Q81.Circularpermutationsofnobjects=?

a)n!

b)(n-1)!

c)n!/2

d)(n+1)!

Answer:b)(n-1)!

---

Q82.5!=?

a)60

b)120

c)24

d)720

Answer:b)120



---

Q83.C(n,0)=?

a)0

b)1

c)n

d)∞

Answer:b)1

---

TOPIC10:BINOMIALTHEOREM (Questions84-90)

Q84.(a+b)n=?

a)ΣC(n,r)arbn⁻r

b)ΣC(n,r)an⁻rbr

c)ΣP(n,r)an⁻rbr

d)Σn!an⁻rbr

Answer:b)ΣC(n,r)an⁻rbr

---

Q85.Σ_{r=0}̂{n}C(n,r)=?

a)n²

b)2n

c)n!

d)2n



Answer:b)2n

---

Q86.Coefficientofx³in(1+x)⁵=?

a)5

b)10

c)15

d)20

Answer:b)10(C(5,3)=10)

---

Q87.Pascal'sIdentity:C(n,r)=?

a)C(n-1,r)+C(n-1,r-1)

b)C(n,r-1)+C(n-1,r)

c)C(n-1,r)+C(n,r-1)

d)C(n+1,r)-C(n,r)

Answer:a)C(n-1,r)+C(n-1,r-1)

---

Q88.InPascal'striangle,row4(startingrow0)is:

a)1331

b)14641

c)15101051

d)121

Answer:b)14641



---

Q89.Middleterm in(x+y)⁶hascoefficient:

a)15

b)20

c)10

d)30

Answer:b)20(C(6,3)=20)

---

Q90.(1-x)⁴expandsto:

a)1-4x+6x²-4x³+x⁴

b)1+4x+6x²+4x³+x⁴

c)1-4x-6x²-4x³-x⁴

d)1+4x-6x²+4x³-x⁴

Answer:a)1-4x+6x²-4x³+x⁴

---

TOPIC11:PROBABILITY(Questions91-96)

Q91.P(E)=?(equallylikelyoutcomes)

a)|E|×|S|

b)|E|/|S|

c)|S|/|E|

d)|E|-|S|



Answer:b)|E|/|S|

---

Q92.P(E|F)=?

a)P(E∩F)/P(F)

b)P(E∪F)/P(F)

c)P(E)×P(F)

d)P(E)/P(F)

Answer:a)P(E∩F)/P(F)

---

Q93.EandFindependentif:

a)P(E∩F)=P(E)+P(F)

b)P(E∩F)=P(E)×P(F)

c)P(E|F)=0

d)P(E∪F)=P(E)+P(F)

Answer:b)P(E∩F)=P(E)×P(F)

---

Q94.Probabilityofgettingsum 7withtwodice:

a)1/6

b)1/12

c)5/36

d)1/9

Answer:a)1/6(6/36=1/6)



---

Q95.Expectedvalueoffairdieroll:

a)3

b)3.5

c)4

d)2.5

Answer:b)3.5((1+2+3+4+5+6)/6=3.5)

---

Q96.E(X+Y)=?

a)E(X)×E(Y)

b)E(X)+E(Y)

c)E(X)/E(Y)

d)E(X)-E(Y)

Answer:b)E(X)+E(Y)(Linearityofexpectation)

---

TOPIC12:RECURRENCERELATIONS(Questions97-100)

Q97.Characteristicequationforan =3a_{n-1}-2a_{n-2}is:

a)r²=3r-2

b)r²=3r+2

c)r²-3r+2=0

d)r²+3r-2=0



Answer:c)r²-3r+2=0

---

Q98.Fordistinctrootsr₁,r₂,solutionis:

a)an =α₁r₁n+α₂r₂n

b)an =(α₁+α₂n)rn

c)an =α₁r₁n×α₂r₂n

d)an =α₁+α₂n

Answer:a)an =α₁r₁n+α₂r₂n

---

Q99.MasterTheorem:T(n)=2T(n/2)+O(n)solvesto:

a)O(n)

b)O(nlogn)

c)O(n²)

d)O(logn)

Answer:b)O(nlogn)(Case2:a=bd)

---

Q100.Fibonaccirecurrenceis:

a)an =a_{n-1}+a_{n-2}

b)an =2a_{n-1}

c)an =a_{n-1}+n

d)an =n·a_{n-1}

Answer:a)an =a_{n-1}+a_{n-2}



---


