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B.A./B. Sc. (Part-I1II) Examination, 2023

MATHEMATICS
Paper - 1l
(Mathematical Statistics & Linear

Programming)

Time Allowed : Three Hours

Maximum Marks : Science 75 Marks/
Arts 66 Marks

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

This question paper contains three sections as
under :
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Section-A qFUF—37 Max. Marks
(Sceince-10/Arts-5)

This section contains one compulsory question
with 10 parts, having 02 parts from each unil,
short answer in 20 words for each part. All
questions carry equal marks.

59 @vT ¥ vF sfyad ye7 & Frad waw 3o @
02 &g 997 od g4 o 10 &g 997 & GAF
797 BT TaT 20 =l @ s & 7 g @i 9
He w2l
Section-B g3 Max. Marks-35

(Sceince/Arts)

This section contains 10 questions having 2
qguestions from each unit. Answer § questions (250
words each) selecting one question from each unit.
All questions carry equal marks.

5q @ue T §AF 513 § 2 957 dd g9 g 10 797 &1
g 3%TE @ UF 997 & 97 I 5T o 5 W9 & FO7
33 ¥ ycis ge7 @7 Iu} 250 sr=t @ e 7 7 st I
gel & ofw @ Bl
Section-C FE-H Max. Marks

(Sceince-30/Arts-26)

This section contains 4 descriptive type questions
(questions may have sub-division) covering all units
but not more than one guestion from each unit.
Answer any two question (500 words each). All
questions carry equal marks.

7q @uE 7 4§57 qofarad &1 997 7 57 of 6 wed &
ot it sl 4 @ R w, g ua swE AR U d
aifra we €Y g 1 I 7t gy & gav ed wr ¥l 9Ae
97 &7 FAT 500 7=t & ot T @i W wvAl F 9w
o 2 -
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SECTION-A (Compulsory) (vi) Define standard normal variate.
-3 (wfaEd) e YT R @ afaiea #ifea )
10x1=10

1 (i) Define central moments and deduce
it in variance.

& oot & afowfya B @

(vii) Write mathematical formulation of
a linear programming problem.

Mas s goan @& g e

SHBT T & T Fifd) ol
A 0

(i1) Define mathematical defination of (viii) Define line segment and convex set.
probability. Y@ @vE g HOE wYTad &l
wifenan &t wivrdra afvumer @) aftfa ufteive @i
HIA i

' 1 (ix) Write mathematical formulation of

(iii) Define moment generating function. unsymmetric dual problem.

ST SR HEA Bl N B sreEfa 201 gHET & T T
1 fofad

(iv) Define mathematical expectation, 1

T e & afona it (x) Write mathematical formulation of
1 assignment problem.

(v) Write the uses of Binomial fraae T @ e e e
distribution. 1
favg 97 & Iy fefieR)

1 UA-1526] 4 |Contd...

UA-1526) 3 [Contd...


https://pyqlelo.com

UNIT - 11

SECTION-B o — I
-9
5x2=10
UNIT - I ¢ :Or a distribution, the cumulents are given
_ y:
= - |
fooe Few & wah e & -
2 There are 8 letters and 8 envelopes for R =n [(,. __1) nenN
them. If the letters are placed in the
envelops at random, what is the probability Find its characteristic function.
that all the letters are not placed in the R
right envelope? = I
8 O 3 8 T% & forwrs 21 Ak gh ww | 2
forermel ¥ ugesar @ Wd £ ot @ ol &
el frerel & 1 T S @ Hn A # 7 5 IfX, and X any two independent variates,
2 then prove that :
afx X, au1 X, @iy & @a e 8, @ e
3  Describe Sheppard's correction of #ifwa

grouping. '

_ g | var(Xl+X2)=var(Xl)+var(X2)

- ¥
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UNIT - 111
i - 111
UNIT - IV
6 IfXis a continuous random variable with ok - IV
probability density function :

W X wa agms Rt @ R

8 Prove that intersection of two convex sets

wiksdr 99d B is also a convex set.
l, D€ X <8 firg BT 2 sraqE goeadl &1 qarrs A
flx)=18 | uF EagE T BT §
0, elsewhere (37=a41)
then find the following :
P 5 9  Describe optimality criterian for simplex
(i) P(B' sXs 7) algorithm.
(ii) P(XEé) mﬁmfaﬁ:ﬁimaﬁmﬁm
1+1 Ui BT |
2
7  Ifin the super market the coming rate of
the cusﬁtomer:i is 110 cflst?me'rs per hour, UNIT - V
then using Poisson's distribution, find the
probability of coming of 4 customers in -V
15 minutes. (¢72° = 0.0821) .
g IR § W Al IS e AT 6T 10  Write the working rule for the formulation
10 7rew wfa "ver & & @l @24 & W of the dual problem.
¥ 15 firre & arafy & 4 rrml & wiida & owen ¥ wegw @ e fafr Rl
s BRI (e72° = 0.0821) s
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11 Find the total number of different possible
' ways of assignment of n jobs to n workers

when only one worker can work on any
one job.

n &R B 7 HE frag fer W 6 Rl
wifaa fafuar s #ifg, sefe @ w40
TS B F BT gHar 2|

SECTION-C
-4
2x15=30

12 (a) There are 3 boxes containing
respectively 1 white, 2 red and 3
black balls; 2 white, 3 red and 1 black
ball; 3 white, 1 red and 2 black balls.
A box is chosen at random and from
it two balls are drawn at random.
Which are one red and one white.
Find the probability that these come
from (i) the first box, (ii) the second
box, (iii) the third box.
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T T ¥ wma T ® 1 g%, 2
W 9T 3 He AL, 2 ghe, 3 @
aur | #e W, 3 9%e, | A ayr 2
e Nz ¥ uF T agfes w9
A ST 3 A Tgied w9 A @ R
et st & fr | W o 1w
AT ¥ > (i) wuy =y F (i) fEda
T § (iii) g w@e & Freew &
wifear s @

If X and Y are random variables and

a, b are any constants, then prove
that :

afy X qur V& agfes faet 8 qu
a, b ®% =T B, o g Hfag -

(i) var(aX +b)= a’ var(X)

(i) cov(X,Y)=E(XY)-E(X)E(Y)

(iii) cov(X +a,Y+b)=cov(X,Y)
(iv) cov(aX,bY)=abcov(X.Y)

&) cov(X, X)=var(X)

10 |Contd...
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13 (a) The screws produced by a certain

machine were checked by examining
samples of 7-7. The following table
shows the distribution of 128

samples according to the number of

defective items they contained :

T 93 BT e T gied @
7-7 % T ¥ glverer g gy &1 e
MiehT T8 wBR F 128 S & F oy
IR B gEN ga

No. of defectives
in a lot of 7

ojt|2]|3[a]s |6

| No.of Samples |5 [5[20 (3530 [3

7

Fit a binomial distribution for these
statistics and find the expected
frequencies. Find also the variance
of the fitted distribution.

?ﬁ'. IE B R o de
BRERIC T e e e TOITER
T BT Tl g 5y waTor
A3 |
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(b) A man has 2 coins of one rupee and

14 (a)

UA-1526]

4 coins of fifty paisa in his pocket.
He takes out two coins at random
from his pocket and gives one coin
to his son. Find the expectation of
his son?

UE A B dg § 9 e uw w9l
3T ar faah S0 4% & ¥i9w 99 &
2 o agomT Fee@t s 93 &
ud fam aan ¥ 36 9A B W
EIGEE T

A driver has two taxies, which he
hires out day by day. The number of
demands for a taxi on each day is
distributed as a Poisson variate with
mean 1.5. Calculate the proportion
of days on which :

% Al & uE U 2 ¥ AR 9w
6T IT Twan )1 0@ SR @) s
o @ A aEl 929 & AR ¥
fora wrem 1.5 %1 3 R @1 s
T P FEH

(i) Neither the car is used.

(ii) Some demand is refused.

(i) uw & = B AW A Gl

(i) = B WA BT W©)
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I91 §Hdl &1 B & g yafew

(b) A toy company manufactures two

_ types of dolls : a basic version doll 1500 7feamd (A qar B &1 HHi &)
A and a deluxe version doll B. Each ERIERS itz JUEe ¥ B WH @
doll of type B takes twice as long to Higel ¥ U faory qerqur i srasadsal
produce as one of type A, and the et & S yRarE 600 Juwey ) afe
Comlftany would have time to make a R A qui B ffeanei av sranha
maximum of 2000 per day, if it Y HYHS: ®. 3 aAr €. 5 & A gueEn
produces only the basic version. The &1 g Wean &Y 38 waray fafy
supply of plastic is sufficient to ¥ Ba Fh od Fiau B sfusan

produce 1500 dolls per day (both A
and B combined). The deluxe version

AT ¥ YAE WHIK B Fpai-fha

requires a fancy dress of which there TR &g W ?

are only 600 per day available. If the 8
company makes me?t of Rs. 3 and 15 (a) Show that the following linear

Rs. 5 per doll respectively of doll A programming problem has no

and dB, ho: nmnydof eéch sh(;uld be feasible solution :

prolu?e per 1ay in order to R AR R Pret tRae Seme awen
maximize proft. Solve the problem . SN §
graphically. ALR - .

T fEemr a9 Al B QWi Max. (sift@as) : 2 =3x, +2x,

@ TJfEard a9 ¥ 1A ol e Atew :

B, v&& B war @ e 39 ¥ w& Subject to (wfras) : 2x, +x, <2

A &TT & e @ g e W ¥ 3% +dxy 212
mﬁﬁmﬁwﬁm and(a’m}; xl,xzzg

af wiaf sifmam 2000 ffead & -

UA-1526] 13 |Contd... UA-1526] 14 [Contd...


https://pyqlelo.com

(b) Five jobs are to be assigned to 4 machines.
Subject to the cost matrix are show below.
Make a minimum cost assignment.

R 7ET @ 5 fMfde s ¥ R
A Afzew e ¥ 1 e are AR

FT
Machines
Jobs — 7 —
Eﬁnifl A B CD
I 9 F 6 2
11 6 6 7 6
11 5 3 4 4
v 4 2 5 9
2 8 3 9

\%
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