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B.A./B.Sc. (Part-III) Examination, 2024

MATHEMATICS
Paper - II
(Mathematical Statistics &

Linear Programming)

- Time Allowed : Three Hours
Maximum Marks : Scieﬁce 75 Marks/
Arts 66 Marks

Note : Non-Programmable Secientific Calculator
is allowed in this paper.

This question paper contains three sections qg4
under : |
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“Usttion-A qUE—3

Max. Marks
(Science-1 0/Arts-5)

This section contains one compulsory q_ues:lwrz
with 10 parts, having 2 parts from each unit, s ' or
answer in 20 words for each part. All questions

carry equal marks.
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Max. Marks-35
( Science/Arts)

Section-B quE—q

This section contains 10 questions having 2
estions from ecach unit. Answer 5 questions (250

u + .
fvords each) selecting one question from each unat.

All questions carry eq ual marks.
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quE-q Max. Marks

Section-C
(Sc ience-30/Arts-26)

This section contains 4 descriptive type

questions (questions may have sub division)

covering all units but not more than one question

from each unit. Answer any two questions

(500 words each). All questions carry equal marks.
zq s 4 4 anfmmwar#'m:rﬁw’#s?mé
ﬁaﬁmﬁﬁ#ﬁﬂﬁf%wm##w#
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1 /{i’i"' Wwrite Karl Pearson

SECTION - A
e - A

s coefficient of

skewness.

mﬁuﬂﬁmmwm‘mﬁl

}D/ljeﬂne conditional probability-
i Wit & S|

/uxﬁ Define Random variable.
agfss 9T @ ofpafig @It

s Write relation between moment
generating function and cumulative

generating function.
ot WE W Ud adl S e ¥
gy foafad |
(v) Define Poisson distribution.
gt §29 @ gfonfa S
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/((1( Define Normal distribution.

TEH g2 @ urenie i |

(vit} What is convex set ?

yagE WYEd H e ¥

W you understand by feasible
solution (FS) of a Linear Programming
Problem (LPP) ?

fHd g W ST & ETT TG A0
Bl B 7

Mdual of min(z)=cx,Ax > b,x > 0.

Yas W= 9991 min (z) = cx, Ax > b,
x > 0 @ FN wHE fafaa

/ Clear reduction process in Assignment
-

problem.

Prgad Geed § GAEEA B EHEEd |

SECTION - B

e - J
UNIT - I _
= - 1

Prove that fourth central moment p, of the

arithmetic series

a,a+d,a+2d,a+3d,..a+(n-1)d is

ﬁ (nl’ —'1] (:m2 = 7).:;4
frg *IE 6 e goige Soh

a,a+d,a+2d, a+ 3d,....a+(n—l)d
& agd el (py)
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A box contains 4 red, 5 black and 6 blue balls.

& For a distribution, the cumulants are given by

Two balls are drawn. If one of them ball is .
white, what is the probability that second ball Rt wiftra Wz % o gl Fre @ @
is blue? k. =n{(r-1)!) for neN
T®h fe=an forad f'_ e, iﬂﬁ'ﬁ 9d 6 At €, Prove that characteristic function is
ﬂﬁmmﬁﬁaﬂﬁfﬂﬁnuﬁﬁﬁﬁ fog At % sfweabe o=
' ¥z 3 el B9 @ wifEdr _
et o=y B
e e |
P UNIT - III
UNIT - 11 veti ~ III
g — 1l
@/ 6  Prove that the " moment about the origin of
4 prove that for any two independent random the binomial distribution b (x;n,p) is given by
yariables X and X3 ﬁlf fs fawe @2 b(xnp) & P<A W
. t
w@f@ﬁam{wﬁaﬁm@x:*mm rth st e @ w B %
a?lf':ﬂﬁ . r
2 ' %,
= Zvar{x|)+b var (x7) vl :(p__] -
var (@%1 ~ bxz) = @ [Contd 4 op (p+q)".
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ssuming that the distribution of heights of a
group of men 10 be normal. Find the mean U
and standard deviation (o ); given that 84% of
the men have height less than 172 cm and 68%
have height between 160 cm and 172 cm.
g&m‘m pammﬁmﬂ{c)waa%ﬁf&w%
Q49 i @ S 172 W § &9 T 68%
w160 0 T 172 & % " ¥

Given that area under normal curve is as

Wﬂﬁ%ﬁﬁﬂﬁaﬂﬁﬁﬁf%:

__Vatue of z Area under normal curve
A7 18
] 34
1.2 38

o —
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i
~

it Solve following LPP by graphical method :

Pt YR s e & date ffn & g
CAS —

A firm plans to purchase at least 200 kg of
scrap containing high quality metal P and low
quality metal Q. It decides that the scarp must
contain 100 kg of metal P and not more than
35 kg. of metal Q. The firm can purchase the
scrap from two suppliers A and B in unlimited
quantities. The percentage P and Q metal in
weight in the scrap supplied by A and B is given

below.

TH HH AT @Wﬁm HeTe @hE B R

fret o @l g Q) den @E Profg o W B

fos uig A @1 "m0 100 feeum & st & qe
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""ﬁﬁfﬁﬂ A dgr B a0 e HATET % friicd

g B A fos g 3
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Metal Supplier-A Supplier B
(1) Fmgfefenar-A agferat-B
P \ 25% 75%

Q 10% 20%

.|

The prit;e of scrap supplied by A is Rs. 200/kg
and by B is Rs. 400/kg. The firm wants to
determine the quantities that it should buy from
the two suppliers so that the total cost is

minimize. :

mﬁwaﬁAmemﬁqﬂ:WZODl
fpuTe gar eud 400 / Reewma g Rean s
¥ o F R grw wre & R e A

@ Solve the following L.PP
e AfEs ORI W e N

MH)L (/-} —~ 31:] +2.?C-2 + SX;
Subject to x| +2x2 + X3 < 430

3I| + 2.1'3 < 460
xp+4xy s 420 all x; 20

11"’ IC‘Dﬂtd.u
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10 Let Max (z) = CX ss. AX <b, X >0 be primal

problem. Its dual is Asin (z)=b"w

T
st. A W=2C", w20, If Xy is an optimal

solution of primal problem, then prove that

there exist a feasible solution W, to the dual
problem such that

CxXy =b"w,

T Max (2) = CX 51. AX<b, X >0 ety

T ¥ T AN g Min (z')=pT w

' &
SLATW2CT W >0, o X, wars wwer
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. _ . SECTION - C
\ (1} Solve the assignment problem for maximum ——
profit :
T @ H o Py Praas aaen @ sa AR 12 For any distribution prove :
o0 ¥ iy fag AN
A company is faced with problems of assigning s
(@ B2>B

4 machines to 6 different jobs (one machine
. onejob only) two jobs may left. The profits are ®)
" estimated as follows: |

If x is a random such that E(x) = 10 and
var (x) = 25, find o and B for which
y= ax+p has E(y)=0 and var (y) = 1.

TE HON S I 4 7N ¥ 0d 6 wd ¥ (v walh R x U dur oX Rrad R Ex) = 10
T TE B & A W gmar T) @ w1l w1 mvar(x)=25%aéaawﬁﬁﬁﬁm
Tod ¥ T @ affa W P war ¥ e B y = ax + B & qur B(y)=0 I
Machines —» var (y) = 1 #I
Jobs 4 AlBIC|D] -
1 316(216 1% company has four production plants A, B, C
2 71114 4 and D, which produces 30%, 20%, 22% and
3 31858 28% respectively. And it is found that defective
: g ; : : products from these plants are respectively
- s 9Tl 1%, 2%, 3% and 4%. An item is selected and

found defective. Find the probability that it

) comes out from plant A and B.
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ey & % 9 @ie A, B, C aur D ¥ &Y %A
30%, 20%, 22% qT 28% Tra HA & 1574 HAI:
1%, 2%, 3% @41 4% worg Sugel ¥ 13 ¥ @
T 1 9a T e el arar | 98 s
e R e T T Wiz A qo B E 4

14 For Poisson distribution with parameter m,

prove that
Tl €29 Beat e m ¥ & e R Sk

: d
My =mr B, +m dHr‘-
n

@ Use dual simplex method to solve the following

LPP. Also find solution of primal problem
using this solution method.

e wHEn @1 N wWEn @ osW difud qur
T =W @ WutHe §HEn & o'W W e @i
min (Z)=3x +x;

st x +x3 21

2x +3%, 22, x, %20
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