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

(a) Financial Mathematics

( Marks : 45)

1. (a) Define market equilibrium. 1

(b) Suppose that the supply and demand
functions for a good are
(o =br-a,q°(P)=c-dp

BP/614 ( Turn Over )



($2.)

Where a, b ¢
Show that |
bt = Ot

If .
b+q ' 20 excise tax of T per unit

] aIld ShoW that pT iS
D3 T,

Cob € economijc ;
Web mode] Mmic interpretation of

T Or
he Supply o
a g00d are S dern

q
SuPPOSe the (.p)

and functions for

Supplien, . 2 (P)=40-12P
mod Operate

el and acCOl’diﬂg to

el e t_he initial price
Xplicit formulae for

exi duantity in year t.

ff.r(q =0 on pOlnt

Point jg ., . ¢ Cannot

The BRierion 11, 0o that the

L SRPDly oy s it true?
good are d de

C is such that
2ero at a critical

(b)

m
and functions for

€
govem
m Men c

oney 4 t Wishes to raise

s ¢
€ goog. ‘fiosailble by imposing
© excige Dshould be the

Ove 5
rnme Treye What is the
Nue?

!

thd are positive constants. ¥ (@)
€ equilibrium price is

(b)

(c)

(d)

(e)

(@)

(b)

dBP,GM
( Continué"

(3)

State True or False :
At the break-even point, the derivative
of the average cost is zero.

State the difference between competition
and monopoly.

The only firm manufacturing a certain
kind of machine tool can produce up to
100 items per week. The demand set for

these items is D ={(@ p)lg+5p =850},
where p is measured in suitable units.

The cost of producing g items per week
is C(qg) =300—10q+q2. How many items
should be produced each week in order
to maximize profit?

For an efficient small firm, define
start-up point and break-even point.

Show that at start-up point, marginal
cost is equal to average variable cost.

State True or False :

Suppose that (a, b) is a critical point of
f and if fiifa - fi3 <0, then it is
a saddle point.

Find and classify the critical points of
ux, ) =y° +3xy-x°.
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(b) Operations Research
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Or

Discuss in brief the role of OR models in
decision making.

Show that the assignment model is
a special case of transportation model.

(a)

A project work consists of four jobs for

which four contractors have submitted
tenders. Find the assignment which
minimizes the total cost of the project
when each contractor is to be assigned

one job :

(b)

1| 10 30 | 15

16 28 | 12

Contractors 2

3

12 |20 | 32| 10

4 26 | 34 | 16
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10. (a) Define integer li
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Or

Solve the following LPP by dynamic
programming method :
Maximize Z =2Xx; +5x5
subject to
2x;, + x5 <430
2x, £460

Xy, Xp 20

near programming.

(b) State True or False :
One disadvantage of the cutting plane
amming method is that

integer progr
ludes an artificial

each new cut inc
variable.

Solve the following LPP using Gomory’s
cutting plane algorithm :
Maximize Z =4x; +3X,
subject to
X, +2x, <4
2x, +x, <6
Xy, X5 20

and are integers.
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GROUP—B

[ (a) Space Dynamics
(b) Relativity ]

(a) Space Dynamics
( Marks : 40))

Define spherical radius of a small circle.

State True or False :

The sum of the three angles of
a spherical triangle is greater than the
two right angles and is less than six

right angles.

Show that if one triangle be the polar
triangle of another; the later will be the

polar triangle of the former.

Deduce the relation between three
angles and one side of a spherical
triangle.

Write the Napier rules for five circular
parts of a right angled spherical
triangle.
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Or

Given the observer’s latitude ¢, the
declination & and hour angle H of a star,

i i d the
that its altitude a an
Zili:;xwuth A can be calculated from the

formulae

sin a = sin ¢sin § +cos dcosdcos H

and )
sin § = sin ¢sin a +cos¢cosacos

What are the zenith distance andf
altitude of a circumpolar - sta}r Ot
declination d at its lower culmination a

a place of latitude ¢?

Show that the right ascension o anﬁ
the declination & of the sun t\;nn
always be connected by the 'equ:a 0 :
tan$ = tanesino. € is the obliquity o

B2

3
the ecliptic.
Or
If H is the hour angle of a star at rising,
show that
2 H _cos($-9

o 2 cos(p+9)
¢ is the latitude and 8 is the declination
of the star.
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(b) Choose the correct answer :
Lorentz transformation reduces to
Galilean one, if

(i) v=c
(M) v<<c
(iii) v>>c

(iv) None of the above

(c) Fill in the blank :

Time dilation means to an interval.

two events said to be

(d) When are
that simultaneity

simultaneous? Prove
is not absolute but it is relative.

Find out the relativistic formula for
composition of velocities. Hence show that
the resultant of two velocities each of
which is less than c (velocity of light) is also

1+3=4

2B

less than cC. 6
Or
Prove that Lorentz transformations form
a group.
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6. Answer any two of the following : ¥

{a) A rod has len

(b)

(c)
7. ()
(b)

o gth 100 cm. When the rod
1S in g satellite moving with velocity

(c)

3SH
(15 )

From the relativistic concept _of mass
and energy, show that the kinetic energy
of the moving mass m with velocity v

is %mou2 when v << c [my = rest mass,

i 3
; i : — velocity of light].
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