Paper / Subject Code: N20111 / Mathematical Foundation for Computer Science
12 JAN.2026 MCA (NEP 2020) (SEM-1I) MFCS QP CODE:10094630

(Time: 2 Hours) (Total Marks: 50)

N.B. : 1) Question No.1 is Compulsory.
2) Attempt any Two from the remaining Four questions.
3) Figures to the right indicate full marks.
4) Scientific Calculator is allowed.

Marks
Q1. | (a) | Apply Spearman’s rank correlation coefficient formula for the [5]
following data and find rank correlation coefficient.
Marksin WT | 64 | 50| 44 | 42 | 56 | 65 | 59
Marksin DS | 80 | 60 | 37 | 51 | 30 | 75 | 44
(b) | For a moderately skewed frequency distribution of retail prices for [5]

men’s shoes it is found that the mean price is Rs. 20 and median price
is Rs. 17. If the Coefficient of variation is 20%, Solve the Pearsonian
coefficient of skewness of the distribution.

(c) | A card is drawn from a well shuffled pack of playing card. Solve the [5]
probability that it is either a diamond or a king.

(d) | A dieisrolled 100 times with the following distribution:

Number 1 2 3 4 5 6
Observed 17 14 | 20 17 17 15 [5]
frequency

At the 0.01 level of significance, determine whether die is true (or
uniform) . 5% level of significance, the table value of Chi? is 15.086)

Q2. | (a) | Ten unbiased coins are tossed simultaneously. What is the [7]
probability of obtaining i)Exactly 6 heads (ii)At least 8 heads (iii) no
head (iv) at least one head (v) not more than three heads (vi) At
least 4 heads

(b) | Following data gives the number of car accidents in the city .How [8]
would you solve Bowley’s coefficient skewness for the following
distribution.

Class | 5-10 | 10-15 | 15-20 | 20-25 | 25-30 | 30-35 | 35-40
Freq. |7 9 16 22 14 12 3
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Q3. | (a) | Consider discrete random variables X and Y with the joint PMF as [7] 4
below.
Y -1 0 1
X
-2 1/16 1/16 1/16
-1 1/8 1/16 1/8
1 1/8 1/16 1/8
2 1/16 1/16 1/16
What can you say about X and Y independent? Are they
uncorrelated?
(b) | What is the regression of production on year. How could you [8] 2

determine the asset for the year 2001. Also find Karl Pearson’s
Coefficient of correlation.

Year 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000

Production | 25 35 40 35 50 60 42

Q4. | (a) | The joint PDF of a two dimensional random variable (x, y) is given by | [7] 4
f(x,y) = 8/9 xy, O<=x<=y<=2

= 0 otherwise
(1) What are the marginal density functions of X and Y

(i1) What are the conditional density function of Y|X and X|Y

(b) | In a class of 75 students, 15 were considered to be very intelligent, 45 | [§] 3
as medium and the rest below average. The probability that a very
intelligent students fails in a viva —voce examination is 0.005; the
medium student failing has a probability 0.05 and the corresponding
probability for a below average student is 0.15. If a student is known to
have passed the viva-voce examination. What is the probability that he
is below average?

Q5. | (a)

It is claimed that a random sample of 100 tyres with a mean life of [7] 6
15269 kms is drawn from a population of tyres which has a mean life
15200 kms and a standard deviation of 1248 kms. Write Null and
Alternate Hypothesis. Test the validity of the claim at (I) 5%level of
significance is 1.96 and (ii) 1 % level of significance is 2.58 of
significance.

(b) | There are 12 balls in a bag, 8 red and 4 green, Three balls are drawn [8] 3
successively without replacement. What is the probability that they are
alternately of the same color?
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(Time: 2 Hours)

N.B. : 1) Question No.I is Compulsory.

2) Attempt any Two from the remaining Four questions.

3) Figures to the right indicate full marks.

4) Scientific Calculator is allowed.

(Total Marks: 50)

Marks | CO | BL
QL. | (a) | Wl STETST THATHFAT {eh FEEael T[0Tk T, [5] 2 |3
Marks in WT 64 | 50 | 44 | 42 56 | 65 59
Marks in DS 80 | 60 | 37 51 30 75 44
(b) gbqiwlseLvlwlﬁhichloo feRmrcli=aT HT%heh THTUTT foehadia ST [5] 1 5
foreoTTETEl 319 STTGaRT 3TeT 3Te i Tredt FohAd 0 3118, 20 3101
FEd fohAd %, 17. T TR 20% e, forauomr=a SRp-ee
[RREIRERERIIE LIS
(c) | ASTRTE=AT TN Hlelad heiedT YeRHYH Ush 1S hieel SId. a1 G | [5] 3 13
(d) | T forRuTEE ST 100 a1 T[eTedet STd: HewT=aT 0.01 UTdedleR, 3
T W TR T ATET 2 3aT (fSham ThaHM). 5% Wewd UTdest, CHI2 &
|l 7 15.086 3MR)
Number 1 2 3 4 5 6 [5]
Observed 17 14 20 17 17 15
frequency 6
Q2. | (a) | & FrqegATot wehTer At ekt STTaTd. fHesvar=h srarar smem i) ovTat | (7] |4 |2
6 2 (ii) A 8 2% (iii) TRIRS (iv) fFamTHet (v) dueTSed-TE]
(vi) T 4 22
(b) | TTeieT ST IR FHR AT T&AT <l . Gieie fraworandt [8] 1 |3
Bowley =31 TW skewness =i TUHT AT,
Class | 5-10 | 10-15 | 15-20 | 20-25 | 25-30 | 30-35 | 35-40
Freq. 7 9 16 22 14 12 3
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Q3. | (a) | EICHATIHTIEH PMF HeEacaTg oseheel X ST Y SHTioRIe. [7]
Y -1 0 1
X
-2 1/16 1/16 1/16
-1 1/8 1/16 1/8
1 1/8 1/16 1/8
2 1/16 1/16 1/16

X AT Y T AR 1?7 o STES (I 3TT=.

(b) | ITcitet SeaTeT= IfeTH IMe. I 2001 AT ATTHA=T SiETS ATa, T8 | [8]
Year 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000
Production | 25 35 40 35 50 60 42

Q4. | (a) | TEfircar agfeses =t (x, y) = ¥4 PDF 3K faait e [7]
F,y(x,y) = 8/9 xy, O<=x<=y<=2
=0, 1T
(1) X 3oT Y =it EHid Sar e e
(ii) Y[X 30T X|Y < G o1 i e

(b) | 75 Terameat=an aniq, 15 SRR BN, 45 Feaw ST AT Tadivan | [8]
FHHT A ST . WWWVW&VO% g A9 BT
TEIAT 0.005 3ATR; AT grom=ar geaw fommeat=it gvreadro. oy 3R
TIOT Ut shHY Sreeiea ferameat=t deiferd G Teadr 0. QUITTR. ST
Q’@I’I%]T%I%]T?Zlﬁ viva-voce TI&IT ST0T sheTel T TS, AT FUEIET
HHY STEugT=t IreRrar ferd) 3 2

Q5. | (a)

ST ST ShedT ST AT 3l 15269 Toh. 11 = udt sfiammeg 100 T=Es | [7]
TG e THHAT STHH=AT ATHEHEAUET Hieed ST SAT SR 15200
for . amfor 1248 fop. ot = snTforer foraret omR. S amfoT skfoss
e feTeT. (1) 5 % A UTaediaiict qTeaTeit Serdr ar=ft =2 1.96
MO0 (i) 1 % HEd TTded 2.58 e 3T,

(b) | Tk TURTEIa 12 =g 3T, 8 AT AT 4 fetal, ff =g sfaet 1 et [8]
THHRT: hTG SITATd. d Aohicoh T Tshi=l T STHUIT= TedaT feohdT
3R?
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