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GROUP—A
[ (a) Financial Mathematics
(b) Operations Research ]

(a) Financial Mathematics
( Marks : 45 )

Define demand function and supply

L. @
function. 2
(b) ‘The supply and demand functions for a
commuodity are
LSw)=12p-% " W)=8=P
If an excise tax of T is imposed, then
_what are the selling price and quantity
sold, in equilibrium? 3
( Turn Over )
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(2)

2. i
Describe the Cobweb model

Or
Consider g mark

demand sets areet in which the supply and

f)::{(q: P)lq ::3p_7}
::{(Q: p)|q=38_12p}

Write ¢
own th
determine thz ko rrence equations which
Sequence p, of price

g that
according t, the suppliers operate

i the
explicit go)y Cobweb model. Find the

) tion g
describe ip wOrngl\;IEn that p, =4 and
ow

(b)
29-5p nsists of pairs (g p)
Consists of ‘_14 and a demand set
%q4p=7s A PaIrs (g, p) such that
IMposeq. eten(:iimse tax T per unit i
€ maxim € when the revenu€

(a) Um,

(b)  State

()

S. (@)

(b)

()

(b)

(3)

Consider an efficient small firm with
the cost function
C(q) = q° -10g* +100g +196

that can produce maximum of 10 units

per week. Determine their—

(i) fixed cost;

(i) profit function;

(ifi) startup point;

(iv) breakeven point;

(v) supply set. 4

Define saddle point.
£8= y3—2xy+1 thed find

If fleyl=
oints of f.

and classify the critical p

Find the maximum value of the function

)=6+4x—3x2 +4y+2xy—3y2 4

flxy
Define a technology matrix. 2
The supply function for & good is
oS(p)=ap® +bp° ¢
for some constants & p, c. When pfé,
the quantity supplied is 1, when P = 3,
the quantity supplied is 145 whe.n p=3
the quantity supplied ;s 35. Find the ;
constants & b, .
( Turn Over )
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7. (a)

(b)

8. {a)
(b)
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(4)

The i
matrix of return for an investor is

1.05 0-95
R=(1.05 1.05
1-.37 1.-42

Show th
at th i
R e portfollo
s tu(f:q 10000 1000 is riskless. What
1s the investor guaranteed?

(b) Operationg Research

( Marks : 35 )

State TI'ue or Fa.lse 5 114

Operatj

on

Predict abS fesearch practioners can
out the future events

What j
S :
OR? Write g short note on

application
of OR. 1+ 3:4

! Or
Iite a ShOrt no

] te N ke dlah
Operations rese on the limitations of

arch, 4
Deﬁne .

aSSlgnment problem 1
Explain i
between 2

( Contiﬂl‘ed

(c)

9. (a)

(b)

/558

(5)

Consider the problem of assigning five
operators to five machines. The
assignment costs are given below :
Operators
I 1l 11X A
Al|l10]| 5 |13 15 | 16
B | 3 9 (18] 3 6
Machines C | 10 [ 7 2 2 2
5y |l ) 7 | 12
E 7 9 | 10| 4 | 12
Assign the operators to different
machines so that total cost is
minimized. 7
Explain the concept of dynamic
programrning and the relation between
dynamic and linear programining
3
approaches.
Use dynamic programming to solve the 3
following linear programiming problem :
Maximize Z =3% +5X2
subject to
X1 <4
Xo <6
3x; +2%2 <18
and Xy, %2 29
( Turn Qver )



10. ()
(b)

(c)
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(6)

Or

Solve the f;
ollowin

dynamic programgr!:‘iiz l.jy the method of
. 1ze Z —] 2x1 . Sx

2x; +x, <430

2x, <460
and X1, Xo >0

Fill 1n the blank :

—— Programmj
Mming is an extension of

the |

near
feasible gy, 8'aMming in  which
value, Uton must have integer
Explain the b

asic dj
Pure ang mixg:lc -dlfference between 2
Problems Integer programming

SOIVe the
fﬂ?ﬁ?ﬁ"ming
g plane

follows:
Wing  all integel

Problem . ;
Methog :usmg Gomory’s

X1 +2x2

" 2xy <7
1+x257
2x1_<.11

1 (@)
(b)

(c)

7/558

(7)

Or

Use Gomory’s cutting plane method to
solve the following problem :

Maximize Z =X - Xg

7

subject to
Xy +QXQ 54
6x; +2x <9
x]_:r x2 .2 0

and are integers.

GROUP—B
[ (a) Space Dynamics
(b) Relativity ]

(a) Space Dynamics
( Marks - 40 )

Define spherical angle.

Fill in the pblank :

r of great circle through two

if the two points
f a diameter.

Numbe
given points is ’
are not the extremitie€s 0
f the three angles of
ater than two

rical triangle is gre hany
an SIX right

( Turn Over )



( 8)

({d) Pro i
ve the Sine-cosine formula :

SC 1

(e} Ina i
Spherical triangle ABC if 0 ¢, y be

€ ar : :
cs biSECtlI'lg the angles A, B, C

respective]
. Y and t :
sides, show that erminated by opposite

COtBCOsé
2 +Cot¢cos§- +COtWCOSE )

cota +coth +cotc
Or
In a S &
pheri .
cal triangle ABC, prove that

2
W
si : c
n A+sm23+singc=}_;g>w
2. (a) 1+cosA cosB cosC
a, Wh
at
(b) Defi i astronornical latitud 1
Ine celeg e?
. t
; meridian al equator S
¢ Wk er
at is the 1_,.1:2
the sum RA of the Sy
(@) Wri, T Solsticen n when it is on
e short
fo.l lowing . 29teS on lany 10 of th
) i ange > Tt
(i) E““i%xes
].Eme
: nts
(€)  Discygg of the orbit ip, s
ce
T e eclipti
_ op cal  coordinate A

( Contiriued )

(b)

jp"? IEEQ

(5:98)

Or

If (o 8) and (PB) are
equatorial and ecliptic
star, then prove that
§—singcosdsina
siné€ tan &+ cosEsino

coso.
quity of the ecliptic. 4

respectively the
coordinates of a

sin = cosgsin

and tanA =

where € is the obli

If H be the hour angle of a star of
declination 6 when its azimuth is A and
H’ when azimuth is 180°+A, then prove

that

H’+HJ
cOS
2

tan ¢ = tand———=— 71~
cos

2

where 0 18 the latitude of the star. 5

Define mear anomaly.

problem,
2
iz ) h a 1s
i Pl where

eqUatel 1 +ecos® {

e is the eccentricity, @

of the moving

deduce the

In one-body

semimajor axis,

i the true anoma}y )
particle at any positio? (r, ©)-
or
Derive af expression for _the position of
a body 1D an ellipti€ orbit.
( Turn Over )



( 10 )

(c) Establish the relation

4. (q
@ State True or False

(b)

(c)

P7/558

Tanis Jﬁe E
where -2 oE tan-z—
centric anomaly y and E 1S
. 4

Dedy Gt
ce the Kepler’s equation

M:E__ .
esmnE =n(t-1) 4

(b) Relativity
( Marks : 40 )

It is s
Poss
veloe: ible to send out Signals O thea

1

A
18

sl 0L
2 (i) z\fljﬁ
2 c2

(i) 1
(i) L
State tw v

0
rel i 43 pOStu
ativity. lates of Special
theory of

( Continued )

S 11)

(d) Write short note on any one of the

following : 4
(i) Clock paradox
(i) Length contraction
Show that the inverse of a Lorentz trans-
formation is also a Lorentz transformation. 6
Oor

If u and v are two velocities in the same

direction and V their resultant velocity given

by

tanh_1 K = tanh'l e tanh"1 ¢
Cc C [o]
then deduce the law of composition of
velocities from this equation. 6

Answer any two of the following : 3x2=6

(a) A particle with a mean proper life 1 pu sec
moves through the laboratory at
57x10'° cm/sec. What will be its life as
measured Dby % observer in the
laboratory?

(b) A rod of length 1 m, when the rodisina
satellite moving with veloolty 0-8¢
relative to laboratory; what is the length
of the rod as etermined by att o‘?server
() in the <atellite and (@ 0 the
laboratory?

() Why is the velocity of light called
fundamental velocity

( Turn Over )



(12 )

1
7. (@) Choose the correct answer :

The relation between momentum and

energy is

() E? = p2c2 +m2c?

(i) E2 = p2c2 ~m2c

(i) E? = p2c2 +mac*

(iv) E2 = p2c? ~m2c? :
(b) What is space-like interval?
(c)

: f
Show that the rest mass of a par UCle. Q
momentum P and kinetic energy K is

P2¢2 -K2 3
map =
A 2Kc?
Or
Calculate the velocity at which the mas‘i
of a particle becomes 8 times its res 3
mass,

(@) How much electric energy CO‘_lld
theoretically be obtained by annihilation 3
of 1 g of matter? ;

=1
8: Answer any 115 of e following 62
(@  Establish i

relation g = me?.

Find the transformation laws of density

(©)  Calculate the regt mass of a particle
‘.Nhos.e Momentyp, g 130/c MeV, when
1ts kinetje fnergy is 50 MevV.

* &
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