Roll No:-

Sem-I111 Diploma Exam 2023 (Odd)
[Time: 3 Hours] (C.S.E) (Theory) [Max. Marks: 70]
Discrete Mathematics (2018301)

- All questions are compulsory. (ﬂﬂ-ﬁ 1K) a{ﬁaﬁ%p
- Marks are mentioned on the right side of each question. (3 T Uy & T8 3R &mﬁv_aél)

Group (A) (YU -¥)

Q.1 Choose the most suitable answer from the following options. (1*20=20)

Taffire Sudad fawed B g ford)): -

i. In propositional logic, a statement that is either true or false but not both is called
(SIRATATET qch B, Ueh Y= Sl 1 Al I ¢ 1719 § Afdh Gl -Tal &, HEaldl )
(@) Proposition (U¥dld) (b) Predicate (ﬁaﬂ) (c) Equivalence (deddl) (d) None of these @qﬁ@aﬂéﬁ

i The symmetric difference of sets A and B includes: (@'C' A 3R B &1 gAfAfe Wﬁ?ﬂ&lﬁ%:)
(@) Elements common to both A and B (A 3R B I & &g = ddd)

(b) Elements in A but not in B (A H 811 aTdl difde B H Fal g1 dTdl dcd)
(c) Elements in B but not mA(BﬁEﬂﬁGﬁWAﬁ:@Eﬁ%{aﬁa@

(d) None of these (378 T ®Is Tal)

iii.  Ina coin toss, what is the sample space (S)? (Y% fagd ! T1d &, Tud - (S) FT8?)
(@) {Heads, Tails} (b) {Heads} (c) {Tails} (d) N.one of thesg
({SH, Tay) (TS} (D) EREREIEE )

iv. What is the formula for conditional probability P (A | B)? (Q]?WFT‘J-HEHT P(A|B) & fo A T %’?)
@ PANB)/PB) (b)P(A)/P(B) (c) P(AUB)/P(B) (d) None of these (318 U BIs )

V. What is a predicate in logic? (dob A Ui w1 8?)

(@) A logical connective (Uch SHEEE HQI\ﬂcb)

(b) A symbolic representation of a number (T T T OcipTHD

(c) A statement that depends on a variable @W$W@WWW%@W%

(d) None of these (399 ¥ GIE B

Vi.  In set theory, the symbol U represents: (3¢ Rigid |, Udie U &1 <211 87)
(@) Intersection (@‘c{) (b) Union (FI'Cﬁ\_rFD (c) Complementation(Yge) (d) None of these (E:Iﬁ‘@fﬁ'sg:@)

vii. What characterizes an injective function? (U THRIg &1 31 RIfAd a1 872)
(@) Input is mapped to a unique output (u?ﬁraﬁgqgaaﬁqa? 3fgdra Wﬁﬁﬁ?ﬂw%p
(b) Multiple inputs can map to the same output (Y Bl 3{13cYc %ﬁmﬁ <T4Ycy RKED %D
(c) It covers the entire co-domain (dg @ He-SIH Bl Hax Bl %D

(d) None of these (E:I'Ef‘v)f ﬁ'sc -'-I%ﬁ)
viii. If events A and B are independent, what is P(A N B)? (U% HeT A 3R B Wdd %, ar P(A N B) Il %?)
(a) P(A) + P(B) (b) P(A) * P(B) (c) P(A|B) (d) None of these (378 I ®Is Tal)
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iX.  What is the probability mass function for the binomial distribution?

@Ead faarur & fae uifes A gigdr w1 3?)

n!
@ P(X=k)=————=p“(L-p)""
ki(n—k)!
(b) P(X=K) =< p*(1— p)™*
n!(n—k)!
n!
P(X=k) = ()
(€) PX=K)= (1 k)|O( p)
(d) None of these (378 T P13 Ta1)
X. How many ways can you arrange the letters of the word "BOOK"?
("BOOK" Tleg & 3R} P! fabdn atep! T suafRud fasam 51 Iepdl 897)
(a) 24 (b) 60 (c) 120 (d) None of these (378 T PIs -Tg})
Xi. What is the value of 5! (5 factorial)? (5! (5 TaRIRTT) o1 Hed T 87?)
() 120 (b) 60 (c) 720 (d) None of these (378 T P13 Ta1)
Xii. How many permutations of the first 4 natural numbers are there?
(T8 4 U aes sl Bt fora- saawimi §7)
(a) 12 (b) 4 (c) 24 (d) None of these (3TH T PTs -Ta})
Xiii. If you have 8 pigeonholes and 10 pigeons, at least how many pigeonholes will have more than one pigeon?
@ 3P U 8 FUSHEI § SR 10 HER 8, Al HH I HH foha fUSHaIa # U I IS HIaR
gli?)
(@ 1 (b) 2 (c) 3 (d) None of these (3TH T P13 gl

XiV.  What is the result of the set operation A - B? (3¢ & URTIT A - B BT URUITH &1 8?)
(@) Elements common to both A and B (A 3R B aﬁf%aﬂ%rﬂmma@

(b) Elements in A but not in B (A ® 814 dTcl difcbT B H Hg! g1 dTdl dcd)

(c) Elements in B but not in A (B § 811 aTdl dfdh-1 A H 78! 811 dTdl dcd)

(d) None of these @qﬁ@fﬁéﬂfﬂ)

XV. What is the power set of a set S? (@T:’ S 1 UIR AT G?IIT%?
(@) The set of all elements in S (S gt Ieai o1 @I'c')

(b) The set of all subsets of S (S & T Ta¥C HT T7)

(c) The set of S and its complement (S 3R W U DI @E)

(d) None of these (3?3[@[ ﬁ'ﬁc Hfﬂ)

XVi.  What is the domain of a function? (Y& Ta=T- &1 SIHH T 82)
(@) The set of all possible output values (T-N-ﬁ Jyifad 3{13cYc WW @"c')
(b) The set of all possible input values (‘v'[‘l-ﬁ HWWH@W@'@

(c) The range of the function (GaRT Wiﬁ)

(d) None of these (E:I'Ef‘v)f ﬁ'sc -'-I%ﬁ)
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XVil.

Which sequence is an example of a recurrence relation?

(ﬁqxﬁaﬁqwﬂaaaﬁrwm%?)

(@)2,4,8,16,32,.... (01,1,23,5,8,. (c) 3,6,9,12,15,...  (d) None of these (375 T BIs Ta)

XViii.

What is a walk in a graph? mﬁaﬁw%?)

(@) A sequence of nodes connected by edges (T Uyl ﬁﬁ% S Bt S{IhH)
(b) A disconnected set of nodes (TG Bl @'c')
(c) A single node in the graph (UT%h 4 uhd -I\IS)

(d) None of these (E:Iﬁ@[ Ebﬁ?f 7-@)

XiX.

What does it mean for a graph to be connected? @W%ﬁ'ﬂl TeG 8HT o1 HAad %’?)

(@) It has many disconnected components (?ﬂ:lf[ Eb_if 3dg 9ch %)

(b) Every pair of nodes is connected by a path W:ﬁ_s' Pl Uh RS \_rﬁET mar %)
(c) It has no nodes @ﬂﬁﬂﬁ'ﬁc:ﬁ@ﬂﬁﬁ')

(d) None of these @qﬁ@[ﬁéqﬁ)

XX.

(@) 5

Q.2

Q.3

Q.4

Q.5

In how many ways can you choose 2 books from a shelf of 5 books?

(5 fordTal @1 e F 37 2 fHde [ JHR I I Tohd 77?)

(b) 10 (c) 15 (d) None of these (378 Q ®I3 gl

Group (B) (YU -Tsﬁ)

Ifset X ={1, 2,3} and set Y = {2, 3, 4}, find XUY and XNY.

@feqe X = {1, 2,3} AR JT Y = {2, 3, 4} §, A XuY AR XNy FId R )
OR (31YdT)

If set P ={a, b, c} and set Q = {b, c, d}, find the symmetric difference PAQ.

@A de P ={a b, c} IRIT Q = {b, ¢, d} B, dI A faf¥=ar PAQ fReTatl)

Give an example of a symmetric relation and discuss the symmetry property.

(AT Y BT TH IeTeR0I ¢ 3R JAHF 01 &1 9 He )
OR (37T

Differentiate between co-domain and range. Provide examples to illustrate each.

(T8-S 3R IT & dffF 3R 1 WP B3 | YAD P WPIH & ol ISTE01 U i 1)

How many different arrangements are possible for the digits 1, 2, 3?
(1, 2, 3 3ihl & fore fora fafts el Wva §7)
OR (31YdT)

Consider rolling two fair six-sided dice. What is the probability of the sum being 7 or 11?

@ IIUTRT S8-TE TR Treh &1 faaR &3 | Ao 7 91 11 81 &1 THTSAT &1 8?)

If f(x)=2x and g(x)=x+3, find (fog)(x).
@fe f(x)=2x , g(x)=x+3, A (fog)(x) AP
OR (31YdT)
A card is drawn from a standard deck. What is the probability of drawing an Ace?

(U ATS dTR Y U TS Wil Sdl g | U T Wi Bt YHTEHT 1 87)
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Q.6 Define a simple graph and provide an example with at least 4 vertices and 3 edges. 4
(T TS UTH DI URUTHT ¢ 3R HH I HH 4 471 3R 3 fHRI & 1Y T 318 0 Y& Hi )
OR (31YdT)
Consider a graph with 5 vertices and 7 edges. Determine the degree of each vertex. 4

(5 T 3IR 7 frIRT aTcl Uh U1 ! faaR &3 | Tdes 371 &1 foot Faffed #%1)
Group (C)('a'q-'\‘-'ﬁ)

Q.7 Evaluate the truth value of the proposition pA(qv-p) when p is true and q is false. 6
(STSl p TG § 31R q TeTd &, ol T pA(qv-p) BT A Hed B GHTIY)
OR (31YdT)
Use propositional equivalences to simplify the expression (pAQ)V(=pAQ). 6
(THTUI-db JHATY BT IUTNT B AR (pAq)V(~pAg) BT T FATT )
Q.8 Inaroom with 8 people, if each person shakes hands with every other person, what is the 6

minimum number of handshakes?
(8 T & TTY Ueh B H, TS U fad g3 guk fad o 1Y 81 fiamg, df §8%% &
& for < S 1 27)

OR (31dT)

Determine the term with the highest power of x in the expansion of (2 +5x)4 6

(AR o1 T 3= e 3 fore x b1 siftibad 2ok &1, (2+5x)° BI1)

Q.9 Solve the equation (3y—1)2 = 25for y using the Binomial Theorem 6
(STSITATe R T IUTNT hch JHIDBRUT (3y —1)° = 2531 y &b ol FHTYT DI )
OR (31YdTI)
A box contains 3 red balls, 5 blue balls, and 2 green balls. How many ways can you select 2 balls 6

of different colors?
%q%qﬂﬁ3 o 1, 5 e 7S, 3R 2 Y71 B 1 3y fopem Tiep! @ 2 At S 1 g g
?)

Q.10 A password must be created using the digits 1 to 5, and each digit can be used only once. How 6
many unique passwords can be created?

(TH TS B! 3 1 5 I BT ITINT HRP §4191 ST IMRT, 3R TS 3 BT had Uh
IR 8 IUTNT foo ST Tl g | fobam Sifgdiia urgas o1 S Goar 82)
OR (31YaT)

Given the Fibonacci sequence, find the 10th term using the recurrence relation. 6

(BTSSR 3gehH B G@d §U, TRIGNT Haitl T IUINT B 101 UG J1d b )

Q.11 Solve the equation (AUB)—(ANB)=AuU(B—A) for sets A and B. 6
& A 3R B & foTT a0 AUB)—(ANB)=AU(B-A) B! A B )
OR (31YdT)
Explain the concept of an equivalence relation. Provide two examples of equivalence relations. 6

(THRY I&Y B YR B HE | THT Jaef & Gl 3aIex0l UgH i)
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