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[ (a) Financial Mathematics

(b) Operations ‘Research ]

(a) Financial Mathematics
( Marks : 45)

1. (@) Explain what you mean by supply and
demand in a .market. 2

Or

An amount ¥ 1,200 is invested at the
rate of 10% for 2 years. Find the capital
at the end of 2 years. . 2
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If the demand function is g=mp©
where m and k are constants, analyze
when the demand is inelastic and

elastic.

Consider an efficient small firm having
the cost function

Clq) =900+ 80g ~ R 2q

which can produce maximum of 8 units

per day. Determine the profit function,
the startup and breakeven points, and

the supply set.

“Under perfect competition, a firm’s

e supply function is equal to the

invers
Explain the

marginal cost function.”

statement.

Interpret the extreme values of a
function of two variables geometrically. 4
Investigate the extreme points of the
function

e Y

at the origin is not an extreme
4+2=6

et +4xy-2x2 -2y>

Show th
point.
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6. (@) “Wh
at do yo
portfolio you mean by an investors] (a) Define an assignment model :
and : ' 2
an arbitrage portfolio?
(b) Consider th . (b) Solve the following aSsighfnent
the matrix problem : : '8
L 287 iy
0 1 andletAn=[an bn) T AU TTRUR T S,
ec
Assum T s 7ok TR 7RSS 6 20
Find fhethat for n>2, A" _ AAT ST i RS
g T€currence equations for'
n» bn, ¢, d, . Solve th quanons S S| £y S E ISR 2 LG
s e
an explicit formula for :i to et Sl (o R 28 R 20
' TOWET2EMT TS
) b A P Dl
Tibe .
reference ﬂ:;? put-output model with
industr; an econom : any : :
ies y with m (@) Fill in the blank 1
Dynamic programming was initially
b referred to as — '
) Operations RidL .
T 2 :
( Mark % (b) Use dynamic programming to solve the
e $:35) following LPP : 9
+ Jlve 4 ‘ y v
rESear:;‘-y W0 - definiy; | " Maximize Z =50% +100x,
: - Just; lons -5 . A
Subject Stify wh of operatio®” ;
are not Satisbfr o definitions of tl'leq subjectits
actory, o 10x; +5x, <2500 .
DeSCribe Or 4x1 +]-OXQ SQOOO
n b '
Tesearch ; FE’rxef the ‘saq X +%x2 <450
Narncig Manpes of operatio® | Xy, Xp 20
P16/634 A dgement.
; 1jé'Plﬁlt:'r34A ( Turn Over )
( Conti™]



( 6 ) (7) @
U _ Or GROUP—B .
se dynami :
fO]lowing LPCI; I?rogramrrung to solve theé [ (a) Space Dynamics
Maximize Z e, (b) Relativity ]
Subject to
(a) Space Dyﬁamics
2)C1 +7x2 <21
7x) +2x, <21 ( Marks : 40 )
X1, Xo >
10. | fiivess O 1. Answer as directed :
- (a
S the types of i (a) Define polar triangle. 1
N R (b) State four parts formula in a spherical
(b a
) tSetj:l;e‘ the following 1pp triangle. 1
n ;
1que : by Gomory (c) Angles of a Spherical triangle can be
: MaxirnizE o greater than two right angles. ;
Subject tq ] ( State True or False ) 1
3x; +2x, 5' 5 (d) Prove that the sum of the three sides of
Xy <2 a spherical triangle 1S less than the
X1 X5 >0 circumference of 2 great circle. 2
=“ and are integerS _ :
Sol Or 2. Answer any two questions of the following :
t0 7S the folloy; ' 4%2=8
€chnique . Wing  Ipp 1, : :
4 y Gomory (@) Ina spherical triangle ABC, prove that
MaximiZe AR ' cbsa cosC =sinbsinC cos A
Subject 4 1 +3x, () Ifa spherical triangle ABC is equal and
X1+2x, <4 | similar to its polar triangle, then prove
oo that
B X i sec2A+S€CZB+SCCQC+QSECASBCBSGC(::]-
6/634 L=l ;
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( 8)
(G/ I f AD- i l
1S the i 1
angle C € Internal bisector of the
AB of the spherical tr 5
Prove that T
COtAD = L
2(cotb+cotc)secé
3. @ p ‘ :
efin i
. e the followmg 3 1
() Celestia] horizon
() Vertica] circle
(117) Equinotical point
(b)  Writ :
X 1e.short Notes ¢
ollowmg: BRI o
| - %
() Prime Vertica]
(ii) Cardinal point
(it1) Vernal €quin
(©)  Ans %
Wer an
7 _Show;two of the following : 5* 1
declinatiit the right ascersion o and
conn: f of the sum will alway®
; Cted -
s an8=tan:-:siﬁaby the equatio?
(@ 1f 2 and , '
2 ar 1
e thee Zenith distances of
el VObserver’s meridiar?
Prove {1, €rtical  Tespectively
Cotd =
4 Secz ¢
P16/634, e Stlarezzzlhcowl
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(@)
(b)

(c)

(@)

(b)
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(i) Given the observer’s latitude ¢, the
declination 8 and hour angle H of a
star. Show that its altitude o can be
calculated from the formula

(#9%%)

sino. = sin ¢ sin 8 +cos¢ cosd cosH

State Kepler’s third law. 1
Establish tHe relation
cosV (1 - ecqu} =cosE -¢€ 4
State Newton’s law of gravitation.
Discuss about “4wo-body’ problem. &
Or
Derive an expression for velocity of a
body in an elliptic orbit. ) 5
(b) Relativity
( Marks : 40 )
State True Or False : ; 1
A reference frame fixed in the earth is
an inertial frame.
State the postulate of covariance of
physical law- 1
o( Turn Qver )



( 10 )

(c)

Cho
ose the correct answer :

Tlfle bgsic theory of field is governed by
{z) Laplace transformation

(ll) Lorentz transformation

(l.ll) Legendre’s transformati

(iv) Lagrange’s formalism 1

(d)

2
3 +y2 +z2 “C2t2

. Lorentz tran$:

ShOW th
at Lor
pOSSESS t ren tI"a_nSf
0 : :
he SO-calleq ,groélsatmn equa‘aoﬂs
Properties’.

3%2"

(a) Pl'ove the fOHOWing .
o elati\!e atd ‘Simultaneity’ h a
®) At What Spee;mt an absolutea;ezlriliig_
s 3
GZ;}?&}E; e p};?aidtjlzlock be moved
se 1 minute i

()

8. (@

(b)
()

(@)

(11 )

A man is in a car travelling at 30 miles/
hour. He throws a ball in the direction
of travel, at a velocity 30 miles/hour
relative, to the car. What is the velocity
of the ball relative to the ground?

(Given c=6-7x10® miles/hour)

What is the qquation of light cone?

What is time-like interval?

Prove that |
E? = p’c

is true for all particles in all inertial

frames.

2 tmdct

Or-

The rest mass of an electron is

0x10728 g. What will be the mass if it
were moving with velocity % times the
speed of light?

Prove that
AdE?
=2
is Lorentz invariant. Where p is the
momentum, E is the kinetic energy and

c is the velocity of light.

@
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(12 )

. 3 6%
9. Answer any two of the following :
for
(@) Find the transformation formula
mass in relativistic mechanics.

(b)

f
z la o
Derive the transformation formu K

. ol fe . 1 .
momentum in relativistic mechan

(¢ Calculate the kin

electron moving wj
in the laboratory

ar
etic energy 0f.98 0
th a velocity of O
system.

* ok A
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