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CoN )'rv’irst Semester MCA Degree Examination, Jan./Feb. 2023
I« Mathematlcal Foundation for Computer Applications

l1mc 3 hrs Max. Marks: 100

Note: . Answer any FIVE full questions, choosing ONE full question from each module.
2. M : Marks , L: Bloom’s level , C: Course outcomes.

I , Module -1 M L] C
| Q.1 [a. Defiic, cardinality of a set, singleton set and universal set with c,xample 6 | L2 | CO1
1 o R s P B
? | b.  Defiic union and intersection of two sets with example. | 4 | L2 | CO1 |
, A o ‘ _ 7 37 110 L2 | cot |
c Find the Eigen values and Eigen vectors of the matrix A = . '
|
I OR
Q.2 | a.  Define matrix. Explain different types of matrices with example. 8 | L2 | CO1
b, Let \={1,2,3,4,5 6}, B=16,7,8,9, 10} and f: A —B be a function | 4 | L1 | COI
| defn d by £= {(1, )2, )3, 8)(4, 6)(5, 9)(6, 9)}. Determine f'(6) and
7). Also if B, = (7,8}, B={8,9, 10} then find f™'(B,) and f'(B,).
‘ c. Ina lass of 52 students, 30 are studying C++, 28 are @dying pascafaﬂd 16 |L2]cot1|
I3 @ o studying both languages. How many in this class are studying at
least one of these languages? How many are studying neither of these
lang: ages?

w d. Statc and cxplvéin P]geon hole principTg. - . 2 L1 Col !
- ~_ Module-2 N
Q.3 | a. Statc the laws of logic. 8 | L2 | CO2

b. | Write the contra positive, converse and the inverse of the conditional | 6 | L1 | CO2
I stateinent. “If oxygen is a gas then Gold is compound”.
!
- L‘— Defiie lauolog;v . Show that the Compound propoxmon 6 | L3 CO2
[P iq=r)]=p—g)=(p—r)]isa Tautology.
‘ ' N ~ OR , v,
1 Q4 a. Prov - the following is valid argument - -8 ' 1.2 | CO2 |
| «j p—r ‘ i | |
'} ‘ —p —q . 1‘
| ~ q->s |
] . ‘ e e
S [N, P B
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'b. Give the direct proof of the following statement “If n is an odd iintéﬁgcx: hen| 6 | L2 ] Co2 |
n’is odd”. L
¢, What is a proposition? Let p and g be the propositions “gx\fimming bthe 6 LI co2
New Jersy sea shore is allowed and sharks have been near the sca sheore.” ‘
- Express each of the following compound propositions as an FEn:lish ;_
' sentence. ‘
@) po~q (i) ~po~q (i) peq |
1 L . BRI S ‘
) Module-3 S
Q5 ja. LetA={l1,2 3,4} R={(,3)(1, D3, 1)({1,2)3, 3)4,4)! bearelition| 6 | L2 | CO3 1‘
i on A. Determine whether R is reflexive, symmetric, asymmetric and w rite !
- matrix representation. § |
b IfA= {1 34}&11( R=1(1,2)(1, 3)(2, 4)(4, 4)1, - '8 L2 CO3
i S = {(I. )(1 (1, 3)1, 4)2, 3)2, 4)} be relations on A then find 10S,
SoR, R* and S°. Also write their matrices. .
c.  Discuss br_iérfily'dfrrlii)'aﬁi‘ﬁ(‘)’ns éhd'équivalcnéc classes with example. "6 | 12 | CO3
i — . |
OR ‘e R
Q.6 | a. Show that the set A={1, 2, 3, 4,6, 8, 12} is a POSET with respect to the | 8 | L3 | CO3 ]
relation R defined as {(a, b) adivides b} and draw its Hasse diagram. ;
b. Draw the directed graph of relation, - 6 12 CO3 |
CR={(1, DA, 3)(2, 1)2.3)2, 4)(3, 1)3, 2)(4, 1)} on the set {1,2, 3 4} J
- Also find in-degree and out-degree of each vertex. !
c. | Define lattices. Determine whether the P()QET(‘{ l,‘2, 3,4, 5%, s latice| 6 | L.2- CO3 |
or not.
- ' Module — 4 ' ' ‘
Q.7 | a. A random variable X has the followmg pmbabl ity distribution. 10 L2 | CO4
‘iXO;llzi3”4f5 6 | | |
| P(X) K [3K | 5K | 7K 9K | 11K | 13K |
(1) Fmd K.
(i) - Evaluate P(X<4), P(X>5), P3<X<6).
" (1) Find the minimum value of K so that P(X <2)>0.3
,b.ﬁhe probability that a pen manufactured by 5bompany will be defective is | 10 | L2 | CO4
= If 12 such pens are manufactured, find the probability that, (i) Ex:ctly f ‘ ‘
| |
two will be defective (ii) at least two will be defective (iii) none w1l be 1 w |
defective. ‘
L B OR - |
| Q.8 | a. ~Given that 2% of the fuses manufactured by a firm are defective. Fin' by 8 L2  CO4

- using Poisson distribution, the probability that a box containing 200 ' .ses
' has (1) no defective fuses (i) 3 or more defective fuses (i) at qu tone
_defective fuse.
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‘]‘ b. The length of'a teléphone conversation has an exponential distribution with

e,
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a mcn ot 3 minutes. Find the probability that a call
Ends in less than 3 minutes.

1
Takes between 3 and S minutes.

(1)

6 | L2

l

| CO4
|

6 | L2 | CO4 |
6|12 |

Q.9

Q.10 a. Dete mine |V for the graph G = (V, E) if G has 10 edges with two vertices 4 1.2 CO6 |

B OR _

of dezree 4 and others of degree 3.

" Find he constant C such that,
: P Cx®, 0<% <3
{ (X J J * .
° 0, otherwise
1s a probability density function. Also compute P(1 < X <2).
- ~ Module-5 B
a. ‘ Defirc the following with suitable examples: 6 |1.2]CO5
() Simple graph
() Complete graph
(1) Bipartite graph
| 1
'b. Veriy the following graﬁhs are isomorphic or not. o |6 | L2 CO5 |
| R T & a fi“\l - Y =
{; !,f \ ;
| / /
,,,,,,,,, -
d & q?
G H
Fig.Q9 (b)
) W"Z'W.ié;{pl un the Konigsberg Bl'idge px'dbléﬁi:ﬁ o - 8 | L1 | CO5

' b. Defiie the following with suitable examples : 6 | L2 | CO6
| (1) Fkuler’s graph (1) Hamilton graph
|
¢, ‘ Use I)i_ivkgtﬁr-a’s algorithm to find the length of a shortest path between the | 10 | L2 | CO6
| vertices a and z in the graph given below.
S 9,
L{/‘// i é
ag” /| 2 4 // ¥
e
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Ee
Fig. Q10 (¢) l
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