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MATHEMATICS
[GENERAL]
Paper : 111
Full Marks : 100 Time : 3 Hours

The figures in the right-hand margin indicate marks.

Candidates are required to give their answers in
their own words as far as practicable.

Notations and symbols have their usual meanings.

1. Answer any ten questions: 2x10=20
@~ 7l eeas Ted wie

a) Define a random experiment and a random

variable.

a3 Tz A ¢ @3 A eI @S 6
@R

b)  Write down three important properties of a

probability distribution function.

el feien Sicorre foa wwgsd @l

T F91
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d)

g)
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Prove that Var(X):E(Xz)—{E(X)}Z ,
where X is a random variable.

a4 9 Var(X) = E(X?)-{E(X)}, @@ X
@G A2 5o |

A coin is tossed four times. Find the
probability of obtaining three heads if it is
known that a head has been obtained on
the first toss.

@b @l GIAE Wows I 2302 AN
CFiE ‘head’ Iv@ @5« foaft ‘head’ <iwi™
Al el w1 |

If P(A)=04, P(B)=03 and
P(AUB)=0.6, then show that the events A
and B are not independent.

I P(A)=04, P(B)=0.3 UER
P(AUB)=0.6, ¢ @ A, B a3 TE=
|

State Bayes' Theorem.

([@2E CoAomis I |

If b,,=-1.35 and b, =-0.6, then find the
correlation co-efficient between x and y.

W b, =-135 @R b, =-0.6 T O x €
Y45 ARAfeee weliw {59
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h)

i)

k)

D
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Evaluate: A’(a—x)(1-bx’); a,b constant. n)

T e v 2 AY(a—x)(1-bx); a,b &< |
Write down the following numbers correct
upto four significant figures: 0)
e RN SR AL wE R wm R
@14 ¢
0.0025127; 24.325; 28.032; 2.00567.

Prove that E.A=AE, where the symbols p)

have usual meaning.

@A @ EA=AE, @ Soaz apfere sl

q)
JI© SRR |
Define exact and approximate numbers with
examples.
Tuizgerz qed g3k SHE A TS WS |
Prove that
@me @
Af (x)
Alogf(x)=logs1+
ogf(x) og{ f(x)}

Find the function whose first difference is
ex.
SR T F9 I AT FEF OEH e |
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What is CPU of a computer? Mention the

main three units of CPU.

95177 CPU 5?2 CPU-9@3 2y« feai
unit-43 S 9|

Define

computer.

'Hardware' and 'Software' of a

@36 F961F-93 'Hardware' @3} 'Software'
e @[l

What is a Machine Language?
@ sReEe 62

Define 'READ' and '"WRITE' statements in
FORTRAN language.

FORTRAN-9 'READ' @=¢ "WRITE' fgfeacze
e WS |
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2.  Answer any two questions:

MODULE-V
(Marks : 40)
Group-A
10x2=20

@~ wfo deaw Ted wie ¢

a)

74/Math

i)

If A and B be any two events
connected to a random experiment E,
then show that

P(A+B)=P(A)+P(B)-P(AB).
What will be the result if A and B
are mutually exclusive?
a3 Aoz 2IAF E-93 0 I@, A ¢ B
M @I 9o WA W, O@ @E @
P(A+B)=P(A)+P(B)-P(AB) 13 A
R B ol vz 9641 21 O3 werizee
& 7@

A bag contains 5 white, 7 red and
8 black balls. If 4 balls are drawn one
by one without replacement, find the

probability of getting all white balls.

ao Jgiesl 5T wml, 7% e @3k 8
IIEN I Szl AWM 40 @ G G
AcefegioN BEl (O 2, ©&@ WK
eferd Ml 2eTR ARl i 34
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b)
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iii)

iii)

For any event A, show that

0<P(A)<1. 5+3+2
@-(FAl GOl A-99 G (A (@
0<P(A)<1|

Find the variance of a Binomial (n, p)

distribution.

IR (n, p) e o e
41

Show that the second order moment
about any point is minimum when

taken about the mean.

@me @ BFoR wced IS (moment)
TN 2@ I TY 90w AeeeE e
|

Show that Var(aX+b)=a’Var(X),
where X is a random variable and

a(#0), b, are constants. 5+3+2

s @ Var(aX+b) = anar(X) s
@A X g6 3 bere @3¢ a(#0), b
236 T |

Show that the correlation coefficient
between two variables lies between —
1 and 1.
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iii)

mdle @ 720 HeRIfE Fe-ofise welis-
G 9 —1 (AF 1-99 g A |

A coin is tossed until a head appears.
What is the expectation of the number
of tosses required?

a3fB @l BieTl 2ro AP Towe Al GI(o
‘head’ (T | @& @It TS Bl

AR 209 OiF ol (expectation)
Fo?

State Tchebycheft's inequality.
4+4+2

IR e-pEeels Rge w41
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3. Answer any two questions:

Group-B
10x2=20

@~ v deaw Ted wle ¢

a)

74/Math

i)

The following table gives the weekly
wages (in Rs.) of 30 employees of a
firm. Prepare a frequency distribution
table with class intervals Rs.100-109;
Rs.110-119; Rs.120-129 etc. with

tally mark from these data:

Aeoe el 95 PG 30 T wHEE
Tefzs sgal (51F) 1 Rs.100-109;
Rs.110-119; Rs.120-129 Fenfi ¢t
weq M sl @ wfpia [eree
2 (ol <9 (Ot o)

106, 122, 112, 125, 110, 131, 135,
130, 148, 154, 121, 132, 135, 138,
125, 112, 123, 140, 146, 113, 145,
138, 145, 152, 143, 135, 138, 132,
164, 152.

Draw the histogram and frequency
polygon for the above distribution on
plain paper.

TR TS [ReTeaba SIeE @
ARPIRYT TLLE G (e |
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iii)

b) 1)

Define 'Ogive'. 5+3+2
Ogive J&ce & @Ri?
Calculate arithmetic mean (A.M.)

from the following data:

qea vl TR Yifdfes 5w (AM.)
fefr =9 ¢

Class Interval | 50-59160-69 | 70-79 | 80-89 ] 90-99 | 100-109 [110-119

Frequency 14 38 44 54 45 30 25
11)  Find out the Standard Deviation (S.D.)
for the following table: 5+5
AT 5F (A AWS A (S.D.) e
9 3
X S| 15] 2535|145 |55]165]75
f 3 71 9 |23]15] 8 6 | 4
c) 1) The mean calculated from the

following frequency distribution is
67.45 inches. Find the value of 'f'

from the distribution:

qwa HAfra-Reemba v 67.45 3f<s
e -9 W [y 39 ¢

Calculate median and mode of the
following frequency distribution of
marks of 50 students: 4+6

foafafe slen o waa T9Ea s
Relea-9a TgNe ¢ FRAFE T Hefw
9 ¢

Height (inches):

60-62 63-65 66-68 | 69-71 72-74

Frequency:

15 4 f 81 24

74/Math
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Marks:
30-39 4049 50-59 | 60-69 | 70-79 | 80-89

(F=9)
No. of students: 5 10 15 g - 5
(R

MODULE-VI

(Marks : 40)

Group-A

4. Answer any three questions: 8x3=24

- fouit 2 Tex wie ¢

a) 1)

74/Math

Establish Lagrange Interpolation
formula. What are the advantages of

this interpolation formula?

ARG ACFI| Al e 91 @2 Ieaw
ARael & 2

What is the lowest degree of a
polynomial, which takes the following

values? Give reasons. 6+2
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b)

74/Math

e el Pra @ avw 936 qzelmw
WY G T2 I TE 9|

X 0 1 2 4 5

fx) | 1| 4| 9| 25| 36

Describe Fixed point iteration method

to find out a real root of an equation
f(x)=0 and point out the condition

of convergence of this method.

f(x)=0 e AR g Wef-ag &
gl (Teojfiel smfen 9@l nie @3k

G2 omfed Sfeaged w6t TE 34|

Define absolute error, relative error

and percentage error. 5+3

A @, SAeFE T G oA @lod
AReE vl |
Deduce Trapezoidal formula to find

out the numerical value of J.bf (x)dx,

a, b are finite and state its geometrical

significance.

J.:f (x) dx -z S NeR-a9 & GifTeRrelst
@i THglfofe F9 @AE a, b Fbe 9]

Haba eifsfes wiad wie |
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d)

74/Math

ii)

Compute _[02(1+x2)dx by using
Simpson's one-third rule with step
length h=0.5. 5+3

Pros@-93 @F-9ORI q@d AR
2 2

jo (1+x*)dx a7 = fefr T3, @A

SEI-7 h=0.5 |

Deduce Simpson's one-third formula
to find out the numerical value of

b
'[f (x)dx, where a, b are finite and

a

give its geometrical significance.

b

[f(x)dx, @7 stcam fd@a @

a

ProMe @F-gorid @ afee 37,
@AM a, b AN T 9IR {AF
eiffes SieoR wis |

2.5
Evaluate j<x3+1) dx by Trapezoidal
2

rule taking step length h=0.1. 5+3

2.5

w@q o h=0.1 Fw [(x’+1)dx-a=

2

T Grifstemer sad AR FeE 39
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e) 1)  Obtain Picard's formula for solving the

following differential equation:

T SR ANFAAT AN &)
oG @it ey = ¢

d
£=f(x, y): ¥(X0)=Yo.

i1) Using Picard's method upto third
approximation find the value of y at
x=0.2 of the differential equation
ﬂzl—ny, when y=0 at x=0.

dx
4+4

IPIe smafoa ARE (ot giof I3
FE) SRFA ANFAT (AF Y-9F T
Qo o9 799 x =02 ¢

d
—y=1—2xy, y=0 ¥4 x=0.
dx
Group-B
5. Answer any two questions: 8x2=16

@~ wfo deaw Ted wie ¢
a) 1) Using proper symbols prepare a
flow chart for summing N-given

numbers.

74/Math [13] [Turn over]

b)

74/Math

iif)

Toe efomd 9gd @ ave N-T6
WY @oFe [IE@T e «h flow
chart (oSt 341

Discuss the difference between the
term 'RAM' and 'ROM'.

'RAM' € 'ROM' *Ma@d & 2Ny
(T <P |

Indicate mistakes in the following
statements: 3+3+2

Sva [efoulerm gaefa Bfee 7 ¢

Y =(X+Y)Z; X=A/B+(-3.2)%%3.0
Using proper symbols prepare a flow
chart to find out the roots of the
equation ax’+bx+c=0, where a, b,
¢ are constants and a=0.

Toyw dfonefy qIRIT ST aAne

ax> +bx +c=0 ANFAF TN [Hefma
&) 3G flow chart (o4l &9, @A

a, b, ¢ &IF 9R a#0 |

Define 'Source program' and 'object'

program.

Source 93} object (AN F@Ce F @R?
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iii)

iii)

Write short notes on executable and
non-executable statement in
FORTRAN Language. 4+2+2

FORTRAN-4 executable €<% non-
executable JforEE ©sn kFed Tl
T4

Convert (1010111), to its decimal

equivalent.

(1010111) - WIS SFargap AT eipie]
P9

If L=1/J+K=%2/M, then find the
value of L when I=4, J=3, K=5 and
M=7.

WM L=1/J+K#**2/M &, O L-47 3
S F9, 999 1=4,7=3,K=5 @R
M=71

Write the output of the following
program (stepwise): 2+2+4
Aeee calla iifbn wifes W e
(49 SRR ¢

K=10
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WRITE (¥, *)K, S
S=S+1

K=K-I

[=1+2
IF(LLE.9)GO TO 5

STOP
END.
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