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SIEM-ILE Diploma Exam 2022 (Odd)
(Computer Science & Engineering) (Theory)
[Time: 3 Hours] Discrete Mathematics (2018301) (Max. Marks: 70]
All questions are compulsory. (m—n Uy \"rimllld 13 ) Vg

- Marks are mentioned on the right side of each guestion. (

Group (A) (Y -¥)
(1*%20=20)

Q.1 Choose the most suitable answer from the following options.
atfe Sudad Reey o gree ) -
. Power set of empty set has exactly subsets.
(TR T & YT ¥ N SUGHEd &I 8)
(@1 (b) 2 (©0 (d)3
ii. The Cardinality of the set of even positive integers less than 20 is
(20 R T YIS TH ST & TG B BISICICT ; f
(a) 8 () 10 (©)9 (d) None of these (378 ¥ P13 a1 1)
iii.  Universal logic gate is (mm AT 7E ©) i :
(a) NAND (b) OR (c) NOT (d) None of these (375 & B3 6l )
iv. Consider the Statement P: Sleeping is pleasant. Then ~ P is

A R AR B P AT gEE 8| A ~P &)
(a) Sleeping is not pleasant. @:ﬂ Jda :{_E;T% )
(b) Sleeping is always pleasant.mmﬁ'@?{m %I)
(c) Sleeping is sometimes pleasant. (Fh’ﬂ U B e HGIE 1)
(d) None of these (5711?[ | ﬁéqﬁl)

V.  IfA={ab}andB={c,d},then A x Bis (A& A= {a,b} ARB={c,d}, WA x BB)
(a) {(a, ¢) (a, d) (b, ©), (b, B)} (B) {(2¢) (a,d) (b, ¢), (b, D)} (¢) {(a, ), (b,d)} (d)None of these

GETH A DS )

Vi. The Converse of a statement P — q is (PYTP — q DI faei= %)
(a)~P—~q (b)q—P (@)=iq 1R (d) None of these (379 ¥ ®Is gll)

vii.  The Value of "P,_; is ("Py—4 WT]F{%)
(a)n () | n © | 2n (d) None of these (E:Iﬁ | ﬁé L))

viii. A null graph has edges. (TP ™ UTH & fHAR BId %‘)
(a) 0 (b) 1 (c) 2 (d) None of these (370 § B3 Tall)

ix. IfP(A) = ’5 P(B) = % and P(A U B) = £ then P(A N B) is

(D’%P(A)=%,P(B)=%@TP(AUB)=%FﬁP(AnB)%) ; ’
(2) 1|8 (b) 1]2 (c) 1|4 (d) None of these (370 ¥ B3 ol )
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X. The Set of natural numbers is a/an (YT d T3 &1 Y=g Ud ‘8 )
(a) Finite Set (b) Infinite Set (c) Both (a) and (b) (d) None of these

e g=9) ( =) (@3RG EE) G B TE)
Xi.  The range of Cosx is (Cosx @I TRW B) ! .
@[-2 2] ®[-m ] ©I[-1, 1] (d) None of thesc (378 § ®Is Tgll)

xii.  Let X be arelation defined on a set A = {a, b}, and X = {(a, a), (a, b), (b, b)} then relation is
(@1 7 X TI=T A = {2, b} T TS FaY § 3R X = {(a. a), (a, b), (b, b)) N T B)

(a) Transitive (b) Symmetric (c) Reflexive (d) None of these

@it SEEn) Roafea) G AP Tall)
xiii.  Which of the following is not a Fibonacci number? (GEINTERREES DI e g qﬁ’f%?)

(@) 8 (®) 14 (c) 55 (d) None of these (378 ¥ PIs 7Tell)
XiV. IfA={a b.c}andB={c}then (@ A={ab,c} ARB={c}, ) :
(@AcB (b)BS A (c) A=B (d)Noneofﬂlese(ﬂqﬂﬁﬁéqﬁl)
xv. Ifthe origin and terminus of a walk are same, the walk is known as
551 =07 31 Sga IR 3= TS 8l 8l d) Ia- S §d §) :
(a) Open ((ga) (b) Closed (8Q) (c) Path (TY) (d) None of these (378 ¥ P13 811
XVi.  The mean of Binomial distribution is (f6UG fadR 0l &1 ATET B) : _
() np (b) npg (c) \/npg (d) None of these (374 J PIg gl
XVil. If |n+2 =60%|n—1  thenvalueofnis
@ n*rz=coxpn—1 FHFFAAR)
@3 ()5 (c)4 (d) None of these (375 ¥ ®Is g l)
Xviii. 1 1 x
f 8" 1c ~|z thenvalueofxis
1 1 x
@R E e~z A xITAAR) ;
(a) 100 (b) 36 (;C) 49 (d) None of these @qﬂ@ Eﬁé :1%)“)

xix.  The maximum degree of any vertex in a simple graph with n vertices is

(n ST aTe TR 1% F ot 1 =i a7 etfirep s urd @)

(@)n—1 (b)n + 1 (c)2n—1 (d) None of these (378 T B8 gl l)
xx.  Which among the following is the standard deviation of Binomial distribution?
faa=ur &1 A faged 27)
(a) npq (b) np (c) /npq (d) None of these (3TH A @13 Tall)
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Q.4

Qs

Q.6

Group (B) (U &)

Prove that A — B = B’ — A" where A and B are arbitrary sets.

RrgBYfBA—B =B'— A 9T A 3R B H=ERI 9= &)
OR (31YdT)
Define equivalence relation and give one example of this.

(T Heitl ) GRHTYG BHY
If A, B, C be three sets then prove that .(A NB)xC=(AxC)n (BxC)
@R A, B, Cgg=a e T R &Y (AnB) x C = (AxC)n (BxC)
OR (3YdT)
Using all the letters of the word “MATHEMATICS”, how many distinct words can be formed?

(T XMeg; b T SfeRT BT ITTNT B, fhar e 31eTT e &HIT ST Febdl ©7)

Evaluate the following

ERCaRGTRTA FE o)

CARIEREEAN)]
(@) ‘—"L; O
OR (31Yd)

If A, B, C be three sets, then prove that (A — B) x C = (A x C) — (B x C)
@ A, B, C I 9= & @ R &% fb (A — B) x C = (A x C) — (B x C))

Let r be a relation of perpendicular on a non-empty set X of straight lines. Does it makes an
equivalence relation? Justify your answer.

@ 18 ¢ Fiefh et & TR R Gg=g x & oraad eu &1 991 98 qeddl 6y 37
aTs 1 i Tl

OR (3{Yd)
Define recurrence relation and find the Fibonacci sequence.
(GRIGRT e B TIRHTRE B3 3R 3T B U B 1)

Define graph and regular graph.

@ 3R Haftd TH &) aRqTiRig B3 1)
OR (3{YdT)

Give an example of a relation on the set {x, y, z} which is reflexive and symmetric but not
transitive.

(TI {x, y, 2} TR TP Hetl B I&TXV & ol Wded R GHRG & A Gouiss Tl 21
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Group (C) (YU - ?ﬂ)

Q.7 Solve the recurrence relation ay = 6ay_y —9a,_; with initial conc!ilions. ag = 1; ag = 6
(QRTGIRY WEY ) § DN a, = 6ay-y — 9a,,_, SGT URMHEH Wi g jag = 1,8y = 6)
OR (3{¥YdT)

o g S 3 9x
Find the domain and range of the functionf(x) = =

(BT £(x) :%aﬂuﬁeﬁwﬁ@ 3 T B

Q.8 Find the 5" and 6" term in the expansion of (2x + 3y)°
((2x + 3y)°® S AR A 5 a 3R ¢ a7 UG F1d IS
OR (31YdT)
Given that the value of P — q 1s true. Determine the value of~P A (p © q)?
TP o qFIAFIT R ~P A (p © q) BT AH FuiRd D)

Q.9 A drawer contains 12 red and 12 blue socks, all unmatched. A person takes socks at random in the
dark. How many socks must be taken out to be sure that he has at least 2 blue socks?

(@S S T 12 919 3R 12 o 3§, 9 seils § 1 U aafad 3FR A gres T Hi! dl 8
e G B3 & L I IR BH § o4 2 1 Ao 7, 3¢ febe Hit Hepre =fe?)
OR (3{YdT)
State thg pigeonhole principle and give an example to verify it.
(SRId P Rigid 9Nt iR 8 JAIfId B B o8 TP e <)
Q.10 IfA, B and C be three sets, then prove that Ax (BU C) = (A x B) U (A X C)
@ A, B ARC AT T e al RGP B A x (BUC) = (AxXB) U (AXC))
' OR (31YdT)
If A, B and C be three sets, then prove that Ax (BN C) = (AX B) n (A X C)

@ A, B 3R C A gg=a g @l Rig Y fh Ax (BnC) = (AxB)n (AxC)

Q.11 In how many ways can the word “CHRISTMAS” be arranged so that the letters C and M are
never adjacent?

(“CHRISTMAS” X[ ) ford aidh] & caafRud fanar S Fohdl § fob 31&R C 3R M B it
AT A 1)

OR (3{YdT)

How many different 6 digit numbers can be formed from the digits 4, 5, 2, 1, 8, 9?

(3@ 4,5,2,1,8,9 9 6 3T B fbaN o TRemt S=RfY & Fahell 07)
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