6/H-29 (viii) (b) (Syllabus-2015)

.20109
( April )

MATHEMATICS

( Honours )
( Operation Research ) |
( HOPT-62 : OP2 )

Marks : 75
Tirﬁe : 3 hours

The figures in the margin indicate full marks
for the questions

Answer five questions, taking one
from each Unit

UNIT—I

1. (a) A cold drinks company has two bottling
. plants, located at two different places.
Each plant produces three different
drinks A, B and C. The capacity of the

two plants, in number of bottles per

day, are as follows :

r Product A | Product B | Product C
—-"——'—
Plant 1 | 1500 3000 2000
| Plant 1
Plant Il | 1500 1000 5000
| Plant I | ‘
( Turn Over )

D9/1766



()

LPpy, det?lu!

‘Profit Per

02

A marketE Survey indicates that during
22151’1 ai‘:-lftlcular month there will be a
bt ofo]:; 20000 bottles of A, 40000
S and 44000 bottles of C. The
i ai dCOIStS, per day, of running
and 400 mp ant I are respectively 600
days lonel:a.ry units. How many

uld the: Company run each
th.e month so that the

-Market demand? 10

Old heng can

Young gne be bought for & 2 each but

lay 3 egas Sts ¥ 5 each. The old hens -
S €8gs per DS Week ang young oneSs
30 Paise, Aweek, each egg being worth
feeq, Ther €N costg Ti1 per week t0
Durchasing are only & 80 to be spent on
20 Rens Ca:i > fens ang at the most
e Fo © accommodated in the
sh 3te this problem as an
ould pho o Ne each kind of hen that

Ught
Week ' have the maximum 8

(3)

(b) Prove that the set of all feasible
solutions to -a linear programming

problem is a closed convex set. 7
UNIT—II
3. (a) Explain the following terms : 2%2+2%=5

(i) Basic feasible solution of an LPP

(ii) Unrestricted variable

(b) Rewrite in standard form the
following LPP :
Minimize Z =2x; + x5 +4X3

subject to the constraints

X +2x9 +x3 25

2x; +3x3 <2

X3 20, X 20.

and x3 unrestricted in sign.

Write the dual problem of the following: 5

(c)
Minimize Z =4x; +6x, +18x5
subject to the con;trgints
x; +3x3 23
Xo +2X3 25
and x; 20 (=123
( Turn Over )
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(4)

4. (a) Expla .
o *plain the simplex procedure to solve a

lin
€ar programming problem.

(b) Cons i
truct the injtia] simplex table for

the following Lpp .
Maximi
subJeCt to
X1 +3x, <3
Xy <4
X, X5 20

UNIT—p1

9

6. (a)

(b)

7 (@

D9/1766

(5)

For the game with the following pay-off
matrix

Player B
-4 2 2 3 1
1 0 -1 0 O
Player A 6 5 2 4 4
3 1 6 0 -8

determine the best strategies for player
A and player B, and also the value of the
game for them. Is the game (i) strictly

determinable and (i) fair? 9

Consider the game G with the following
pay-off matrix :
Player B
A 2 6
Player 2 A
that G is  strictly

(i) Show
determinable, whatever A may be.

(i) Determine the value of G.
(i) What is the optimal strategy for
player A and player B?

UNIT—IV
is currently involved in

negotiations with its union on the
upcoming wage contract. Positive signs
in the pay-off represent wage increase

( Turn Over )
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(7)

while . . .
reducﬁ:;gah“:h signs represent wagé : Ul\{lT—V
' at are th imal |
strategies fo e optum 9 . P . :
. a - =
union? Whal‘tt.he company as well as the | (a) Describe briefly the following :  2}2+2% 5
1s the game value? 10 (i) State transition matrix
“ Pay-off ' (i) Absorbing states
ompany strategies : L
| 025 020 014 030 (b) There are three grocery stores A, B, Cin
Union strategieg| 027 016 0-12 0-14 a town. The storés conducted a study on
T ' 035 008 015 019 the number of customers that each
b s . ~0-02 008 013 0-00 store retained, gained or lost from time
olve the f°110win'g ; T to Ty assuming that the number of
game : total customers during the period:
Player B remained same. The following is the
Pl 1 3 o gain and loss results of the study :
QAyer A
4 -f ' Total Total customers Total customers| Total
8. @  Solve 2 Stores| customers|  gain from loss to customers

o [50]|50| 500

‘ . € .
g."aphlcauy . °u°“’1ng 3x2 gam® 4 ’ — ool o
’ Play B 400 |s0| 0 |[25]100j0] 0 375 .
er B
Playe 4| > L c | 50 |sofojojof2]0] 5
o 2 s Construct the state transition matrix. 10
€ fo . .
Programming ltl°“nng g8ame by ]ineaf 10 10. (@) State wh ether the followmg are .True or
' “chnique | False and give 2 brief justification : 1+1=2
[ laver 5 o 11,2 1) ' bili
‘ ) U= 11 2)is a proba ity
Playe’.A 1 -3 i (l) v —(5; 0, 6’ 2’ 3 )
1 6
Do/17 ~ vector.
o8 42 Dy, 1766 . ( Turn Over )




(i) A=

(b) -Show that .

Bl= W

(8)

L
2
3

4

is a stochastic matrix.

(c)

- oses a game

‘chance

(¢f+ce+de, & +bf +ae, ad + bd + b0
is a fixeq Point of the matrix
l-q-p
c l-c-
e f

a
P=

b
d d
—e-

1
. .

f

e
A gamblep’g luck follows g pattern. If b
wins g

8ame, the probability of Wif{n‘]’:g .
the next € is 0-6. However, lf. g
» the Probability of 10511;1
€ 18 0-7. There is an ev st
the gampler wins the firs"

the e

that
game,

. . ins
B What the Probability that he Wit
€ Secop

game?
(@) What ;

win®
S the Probability that he

the thirg 8ame? -

(@) 1

i1 e
e lOn ten Wlll ' 1
Wino &€ run, how ofte ,

* ok y

; 4
Viii) (h) (Quliabus™
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6/H-29 (vii) (Syllabus-2015)

2019
( April )
MATHEMATICS

( Honours ) -
( Advanced Calculus )
(GHS-61)

Marks : 75
Time : 3 hours
iMMmmmmﬂdemMm
for the questions '
selecting one from each Unit

The figures

Answer five questions,
UNIT—I

function f on

1. (a) Prove that a monotonic
[a, bl is integrable on [a, bl 5
) A function f is defined on [0, 1] as
follows : _
1 ifx=£,2 non-zero rational number
fa=12" . o
0, if x=0 orxlsm'anonal
Show that fis inte;grable on [0, 1] and
that [} £ =0- .
( Turn Over )
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2)

© If f is ,
Positive
d . an .
s:;;iasmg on |[I, eof dshmonotomcauy
nce { Ay}, Where’ ow that the
A =

1s conver gent .

2.
(@) Determine  wheth
unpl'0per integral er the

B I ¢ ; -x/2
. 1S contin '
lim ¢(x = . uous o oo
=580 =00, lim 60 =61 s et

following

¢ X~)o0

[ Yo

© Shew o x =(¢’o~¢1)log2 6
C) Show tha.t a

j: cosax -cosbx

-logé 4
a
UNir—

3. (@ Let 5 and

Vy S[c d
where ). Show

i differeng;
o'y = 2 crentiable on [, d]
w Tvlx Yax s g and that
. 20110200, 1) - gj(w) flr 0 Y
6

D9/1764
( Continued )

IS convergent or not : 5

(8)

(b) Prove that

1+x2

El_o_g_gia_.xldx =%log(1+a2)tan"

(c) - By considering the identity
1 ~xy
2=| e¥dx
s

show that
ax

- -bx
E’f;_,:ﬁ.—dx_—_logé
x a

If fis continuous on [a,
the integral
ot =[] fle, B

4. (a)

' convérgent, show that ¢ can
‘the integral sign.

is uniformly
be integrated undgr

la <5

oo x [, d] and

5

coSXY ¢ is uniformly

() Show that j: ﬁ

convergent on R.

By diiferentiatin
sign show that
2
2_a- dx.—.-l-ﬁe'z'-"l
2

pe

(©)

D9/1764

g under the integral
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(4)

UNIT—I11
S. (@ Show that

L‘(x’-,l[)3dx+(x_y)3dy=3na4

where ¢ ;
Cis the circle x2 , y2

. 2.
anticlockwise direction =a“ in the

) B
Y changi
8ing the order of integration in

J: .': €™ sin rx dxay
show that

"Sinrx
Snrx
X dx=

ISTE

2a ~2ax
° Jf/“"\‘xz flx, Y dxdy

6. (@)
Expres
S a
double ingegpyy | PeRted integral the
ek .U flx, y) dxdy
€0 over |
Quadrilaterg) the interior of the
X+y=0
y X =Y =
D9/1764 : » <X~-3y+5=0 5

( Continued )

(b)

(c)

7. (a)

D9/1764

(5)

State Gauss theorem and use it to
evaluate
[fiee® - y2)dydz - 2xy dzdx +2dxdy]
S

taken over the surface of the cube
bounded by the planes
x=0,x=0aYy=0Y=a z=0, z=a

144=5
Evaluate the double integral
I_Nx(2a—x)+y(2b—y) dxdy
over the interior of the circle
x2 +y? -2ax-2by =0 5
UNIT—IV
Determine whether  the following
statements are True or False with brief
justiﬁcation : 2x3=6
(i) The set onla, b is closed in R.
1
(i) The set {O} VY {1 - ‘ne N} has two
limit points.
(iii) Every infinite subset of (3, =l has
a limit point.
( Turn Over )



(6)
(b) State and prove Heine

-Borel theorem.

() Show that ANB’c A’A B’ for any two

‘set; :
618 4, B in R" (where X’ is the set of

limit points of x

8. () Show that 5 fu

m - . .
is continuous on X if

and if £~ ;
only if f~1(y ) is open for every open

set Vin vy,

(b) Iffis continuOus

{c) Show that

@ Justity whetne

A llection of sets in R”
AP . Ifxls a limit pOint of

S, then xis a li
Oone A ip F

M) If 8 g clos
R i,

Mit point of at least

en ed a?d T is compact in
SNTis Compact.

D9/1764

( Continued)

9. (@

(b)

()

(@

10. (a)

(b)

(7)

UNIT—V

v

Define uniform continuity of a function
and show that f() =3x2 +2x+1 is not
uniformly continuous on o, oo[.
For a function f defined on [0, 1] by
x',ﬁer
, fA= 1-x,if1-x€Q
show that (i) f is continuous only at

= L and (i) f takes every value between
2 ' s

3

0 and 1.

State and prove intermediate value

theorem.

i i et S
trictly increasing on a st
¥JlneER.fSt;':aov\e; that f~* exists and is strictly

increasing.

4
of the following : 1+1=2

Give definitions .
ative of a function

(i Partial deriv: .
(i) Differentiable function at a poin
@bheR?

t fbe def ? i int of Dand let
pe an interior po
Let (a, b) a b)
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(8)

(¢ If
xzsin%+y2 sin%, if xy+#0
fx, 9= x2sin% ,if x#0

"7 y?sind if y=0
Y“sinl ,ify#
0 ,if x=0=y

show that fis differentiabje at (0, 0) but 5
x and f, are not Ccontinuous at (0, 0).

(d) Show that g function which is
differentiable at a pojnt (x, ye R? is
also continuoysg at that point. 3

ok ok
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