1 (Sem-2) MDC 02

2024

( Foundations of Mathematical Sciences—II )

Full Marks : 45
Time : 2 hours

The figures in the margin indicate full marks
for the questions

1. Answer the following questions : 1x5=5
o eEPTRE Ted fordl
(a) If statement p stands for 2+2=4 and

statement g stands for 3-1=0, then
find the truth value of PAg.

i p SfGHIE 2+2=4F ¥ g SEHIE
3-1=09% @@, W PAQq3I TomM ffy
41 | '

(b) Write the negative statement for the
following :

- “All good teachers are male.”

oo St feaeelt ford
“SIPTEIER o FEe o7y |
(¢c) Find the mode of the following digits :
wore Tl ST A7 I ey et .
2,4,6,8,23,7,5,9,4,7, 4
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(d) Fill the blank in the following series :
oo Rl AIGR <& 52 7 w4

ZA-5, Y4B, XCG, W3D,

(e) What do you mean by correlation
coefficient?

TR BT Ifere 5 qm9

Answer any five of the following questions :

2x5=10

Sore (MAIEIRT [ i siiobt e Sww Rt -

{a) In. how many ways you can dressed
with a shirt and a pant if you have
4 pants and 5 shirts?

B 451 % S 561 56T o/ @Bt Bi6 S <1
Cr5 W 41 Pifta =iifaqo

(b) If 4’ means <, “’ means x’ %’ means
+’ and ‘+’ means ‘“+’, then find the value
of 25x5-15+3 x4,

z]ﬁ “4+rg Wat (_!’ g ng :x!’ g ;qgf ‘2 I
7 9% 4 T, (SW 25 x5 15+ 3 x 49
forefa =

(c) If the mean of first n natural numbers

is -S?H, then find n.

ﬂﬁﬁ%ﬂnﬁﬂ@ﬁﬁﬂawmm%’lmm
nd T g w4t

( Continued )
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Solve

4x+3<13-x

and represent it in the number line.

4x +3 <13 —xT TNYE 9 ST RYIEAS
ToEle 4|

If (3f) MATHEMATICS = 12345123678,
then ((S8) MAHATMA=?

Find the number of diagonals of an
octagon.

9o SgEE 3wyl WefT

“In a group of 370 people, there are
at least two people with the same
birthday.” Is the statement true?
Justify your answer.

“370 ARl <O AT TR A FHe TE
Tiqzd S <Gt e A1 Sfett T ?
(oliT Tesq Yegeel dfeds |

How many times a wheel of radius
28 cm rotates to go 352 m?

(Take m=22)

352 5T 7oy A0 28 = . Ifida bt
fam g @b (Fat @i o= 22)

A is B’s sister, C is B’s mother, D is C’s

father and E is D’s mother, then how is
A related to D?
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A TZ® BY @il, C (&g B W%, D Tk CI
¢olF WF E (@R DI I, (SERE DI
Tite AT & =oF wme?

Find the mean deviation about mean
for the following data :

fae oY@ cFae WgE [ e [phe
Sfered

6, 7, 10, 12, 13, 4, 8, 12

3. Answer any four of the following questions :

5x4=20

wore gl & it BifRG a9 S fordt

(@)

(b)

24A/842

The distance between two stations is
100 km. A train takes 240 minutes to
cover this distance. Calculate the speed
of the train in km/h and in m/s.

T SR qe@ 7@ 100 R 9 @@ -
MO @3 Ay 240 fFGe wfswn @@
@@MeRTE  oferst f.fL /o8 wie [y
=y ot Sferea |

The angles of depression of two ships
from the top of the lighthouse are 45°
and 30°. If the ships are 120 m apart,
then find the height of the lighthouse.
bl #1135 T99 SRR 1 I WRIG e @l
WG 45° AF 30° W I WIS 73079
e vEyg 120 o[ =4, (O AR5 999 Swel
fada 1|

( Continued )

(c)

(d)

(e)

A committee of 7 has to be formed from
9 boys and 4 girls. In how many ways
can this be done when the commuittee

consists of—
(i) exactly 3 girls;

(i) at least 3 girls?

O T A IF 4 TN RAAT WE A 42
7ﬁmﬁﬁ%ﬂbﬂ$ﬁﬁmiﬂﬁ%ﬂmﬁ
et i i IR, TR e

() 3 & @R AT
(i) <> Fore 3 T @A ACE?

The length, breadth and heigl'ft4 of :
cuboid are in the ratio _Of 6: 50.0 ca;;12
its whole surface area 18 666b i -
then find the volume of the cuboid. 4
2 @B wereq AW, 6% O T 6:5%“%1
Tpes A AE AN P P

66600 3sf Ef. =, R 0o TS

ferefy <4t |
g in the

If second, third and ,Eg“l'th Itgrmso and
expression of (x+UYl~ &° )

flgo' respectively, then find

of n. sod
-~ o WE
Ty (x+y" iAo m@’}g 7y, (908 nd¥

*Piant @ 135, 30 7T 8
RIERSER

the yalue
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- . i by wusing inclusion and
. gzjt: .the EPy Yooy o Z)lzcelisiog principle, determine the

: number of distinct elements of #
TSl wAR ot gt iy , . : AUB.
Class Interval : 20-30 30-40 40-50 50-60 §0-70 - TESe uiE IRGS ouh! | &t 2,
(1 Rerem) A @Bl T S9e WA S <30
Frequency — : 3 6 18° VYo 5 wiF 49 SIS, FE B 9B FIS 4G
(IR

AR e <30 AT 63 BTeT | (OF
TEeE I Mpe THH IS I
AUB TfeGR fer (e g
3t

(9) Show that (Cigedal @) o

AM > GM
THIET T > BTed iy

2ldM L4

o
e/

(o}

(i) Define moment-generating function
of a random variable X. Show that

o
<

(h) For a distribution, the coefficient of the moment-generating function
variance is 22'5% and the value of the of sum of two independent
arithmetic average is 7-5. Find the - random variables is the product of
value of standard deviation.

the respective moment-generating
(I @Bt Rl AW 2@ @ees 22-59

function. S
FIF TG o 7-5. Freron amife fpfe g RN N i
vy =t Bl b=ad sif T

s fmll (edl @ T Ty Afee
Bod eI RN o b oI
4. Answer any one of the following questions : 10

oo ARRIS T A |
oS ol R It abt 2me Sag P -

(a) (i) State the principle of inclusion and
exclusion. Let A be the get of
positive integers <30 and multiples oEE QAT T -1 HF +19
of 4, and B be the set of positive o il ik ;
integers <30 and multiples of 6. TS AT

alue of correlation
) Show that the v
i coefficient lies between -1 and +1. 10
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( 8 )

(c) Given the variance of X is 9. The
regression equations are

et eiite, X9 e T'E 9. A TR ol

2e
8x-10y+66=0 and (¥F¥) 40x-18y =214
Find the following : 10
e iR fda <
(i) Average values of x and y
x 9F yd ae =

{ii) Correlation coefficient between Xx
and y

X OF Yy 69 ARITFR BT
(iii) Standard deviation of y

Y3 dmifas e
(d) Write short notes on : 2+4+4=10
59 Gt forat - Sae s
(i) Range e N
(i) Quartile deviation %l . %

(tif) Least square method T

#Y 35 e

* & &
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