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(a) Financial Mathematics

( Marks : 45)

d supply functions are

d an
inverse

1. (o) If deman
d ¢°(p, then write

g°(p an
demand function and inverse supply
2

function.
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(2)

(b) Suppose that the supply and demand

(3) 12

functions for a good are 3. (a) Define stationary point of a function f(x). 1
s
a°(D)=bp-a, qP(p) =
whe B G P ~c~dp (b) The demand and supply functions for a
Sho:ve cI,}lb, ¢, d are positive constants. good are
: C+aat the equilibrium price is 5 . S 15 0
= 7 =40 - » Bl S=sP&
P e If an excise tax of T per unit 7" (P Pyl 2
is 1mpose.d (T#0), find the resulting respectively. An excise tax T per un%t is
market price PT, and show that pT is imposed. Then show that the equilibrium
strictly less than p* +7T price and quantity in presence of an
excise tax T are
2. Wri
Dergae st ou G icn Cobweb model T =4+~3—T, qT =20-3T 4
o d.rnsme whether the Cobweb model I 5 '
ICts stable o i,
the market with - O equilibrium for A
Sh s
qS(p)=2p-3, P (a) Explain elasticity of demand EE g o
P=5, g7(p=18-p 3+2=5 relation with revenue.
Or .
: fficient small
Suppose that th p) If the cost function of an €
€ su (b) 2 d
= i level ©
S {(Q: p) |2p-—3q =12} i suppOSC that the maximun ; e
and  suppliers » P={a p|2p+q=20 Kly production is ~10. Verify tha
Cobweb operate aCcording to the WeeLy, the marginal cost equals'
) model, so that if (i) at startup; )
respectivel ; o p; and are . ble cost, (i) at startup,
Y the price ang . 4t the average variabic ; :
then p, = p 0] o Cllslantlty in year t, derivative of the average variable
also that the intitial q t =4"(P,-1)- Suppose thet ise I;) (iii) at preakeven, the marginal
1 i 0S ’ ’
EFPressignfor, p,, II-;?;E > LoislD) Kind o 3 st equals the average COSt and (iv) &
[ylendegio infinity? H, does p; behave as % keven, the derivative of the average
t tends to inﬁn’ity'_; W does g, behave as bre? .CV 0, 4
cost 18 Y-
P9/717
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(4)
5

(c) State the di
dlfference
and monopoly between competition 6. (a) What do you mean by iskl
i . a riskless
3 portfolio and an arbitrage portfolio? 2

(b) The matrix of return for an investor is

5.
(a) State True or False :
[ i 1
Su
i (xpzozz;hat (@, b) is a critical point of et
’ if f11f22 = fi2 <0, then it is a R NEOSME
0-90 1-15

saddle point.”
Show that the portfolio
y = (5000 1000 4000)

s. Show further that

(b) Find .
and classify the critical i
nts of is not riskles
f(x: y) = )C3 = 3
Y -2xy+1 5 74 =(SOOO -10000 5000)
is an arbitrage portfolio. 4
(c) A firm
has a ,
ma}'lllfacture ' twomonopoly A (c) The supply function for 2 commodity
which the inverse defl:ocji& X and Y for takes the form q°(p) —ap? +bp+c for
5 nd functions are some constants & b, c. When p=1, the
p* =6-x, p¥ -16-2y quantity supplied is 5 ¥OC p=2, the
where x and quantity supplied is 12; when p=3; the
Yy ar upplied 18 23. Find the
X and Y, and Xe the quantities of quantiy E pgl 4
reSpeCt‘ p and pY Ll COI‘lStaIltS a, 3 C.
unction s Clx, y) = }—x2 rn—{ s ; cost
Determine th 2 +§y + Xy. -
will ma’dmizz ngput quantities which
e - 1C
calculate the maximuﬁmrn; : ffmﬁt and
ofi
: 5
Po/717
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(6)

(b) Operations Research
( Marks : 35)

7.
(@) Choose the correct answer
) 1

Qperaﬁons research approach i
(1) multidisciplinary E
(i) scientific

(i) intuitive

(iv) All of the above

b ;
(b) Write two definitions of OR

(¢) Write two limitations of OR
y 2

( )
. G

mathematical
: repre i
assignment modeE ERNer apl e
1+2=38

fOU.I' ma.Or i

ru 1

(b)

Contractor

PO/717
( Continued )

(7)
s

Find the assignment that minimizes the
total cost of the project. Each contractor
has to be assigned only one job. 7

Or

Solve the following assignment problem :

I II 111 ___I_H_____‘_/._

—m—l”?_‘\_—g—-‘ 16 20

e——f=—pr|

Slgnipay w2

2 r_?_,__z_—-l—g——'f‘“‘_l‘s_
3| 13 —_}__6______]-_5_____1.?_.__&_
ARSI 2 e b2
5

14 10 12 11 e

e e

L

ou mean by dynamic

9. (a) What do ¥y
programming? 1
(b) How is dynamic programrning different
from linear programming? 2
{c) Use dynamic programming to solve the
following LPP : 7
Maximize Z = 3x; +9%2
subject to
xis4
x, £6
3x; +2%x2 % 18
and x;, X2 20
( Turn Over )
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(8)

Or

Solve the following LPP by dynamic
programming approach -

Maximize Z = 8x; +7x,
subject to the constraints
{1 "2x +X, <8
(i) Sx; +2x, <15
and X1, X5 20

10. (a) What is the need of integer linear

programming?

(b) Who developed cutting plane method to
solve integer linear Programming?

(c) What do you mean by Gomory’s

constraint?

(d) Solve the followin
problem uysin
method

g integer programming
g Gomory’s cutting plane

Maximize 7z = 3x; +12x,
subject to the constraints
0 2x; +4x, <7
(@)  Sx, +3x, <15

and  x,, X5 20 and are integers.

PO/T17
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(9)

1) 6

Or

integer programming

Solve the followingmory:s cutting plane

problem using GO
method :

Maximize Z =4% +3%2

ints
bject to the constrain
su

(i) x; +2%p <4
i) 2x+%2 =0

>0 and are integers.
and' X, X2 =

{ Turﬂ_ Over }
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(10 )

GROUP—B

[ (a) Space Dynamics

(b) Relativity |

(a) Space Dynamics

( Marks : 40 )

1. (a) State True or False -

The area of
a small ci
curvature. circle has least

(b) Fill in the blank -

A great circle and its al

each other at right angl_t;s—- e kil
(c) Ded |

2 ua(;i ;I;e €xpression for comparin

a small circl :

WA cle on a s
) Cir;Cdlxélg any angle at the centIZ:eZ?’
TR wtlliflh the arc of a great circle

‘ g the same angle at its centre. 3

( )

Or
For a spherj i
pherical triangle ABC, prove that

iy

Sin — (A

ol o) cos_-(a~b)
= 2

1 ——r

Ccos—
2C‘ coshl_C

PO/717
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(11)

117

(e) Show the five circular parts of a right-
angled spherical triangle ABC right-
angled at B with the help of a diagram. 2

() 1f D be a point in the side BC of a
triangle ABC, show that
cos ADsin BC = cos ABsin DC +cos ACsin BD 3

Oor
In a right-angled triangle, if A be the
length of the arc drawn from C perpen-
dicular to the hypotenuse AB, show that

cot? A = cot2 a,+cot2 b

2. (a) Fill in the blank :
In defining the position of point on earth,
the point where the standard meridian
cuts the —_ is taken as origin.

oximate value of the angle

(b) Write the appr
quator and the ecliptic. 1

between the €
and latitude p of a star are

(c) 1If longitude A
find the declination & of the

known, then

star in terms of A and B

(d) Given right ascension _ghop™52° and
local sidereal time _16"36™25°%; find 2

star’'s hour angle.
exceeds the

latitude ¢, . the azimuth
of the star m e between
n the side of the

cosdsecd) ©
angle on the

sin”}(
and the same 7

meridian

other.
( Turn Over )
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() Define eclipti
ptic. At which ]
ipti point : - ;
Zzléib_ticid the sun has got its ma;?mthe to the velocity of light 1s ——
ination? What um
ascension and deCI?rZZt‘:il;le Value-s of right (b) State True or False : 1+1=2
W I;Oint? (i) The resultant of two velocities each
(g) 1fdand ¢ be the declj sl of which is less than c (velocity of
of a star res 3 tf_:CllnatiOH and latitude light) is less than or equal to ¢
ec i .
find its hour aﬁglel\gly at setting, then (i) 'Real intervals afe space-like
and azimuth A. intervals.
Or
Bl iti State the ostulate of covariance Of
ind Fhe condition that twil; (c) g WP
all night and hen ; ilight may last physic a
lati v ce find t \
atitude at which this is possli:fle ot (d) State Newton’s second law of motion.
3. (a) Stat . Prove that Newton’s second law of
e Newton’s laws of gravitation motion is invariant under Galilean
b D ' i 1+3=4
(b) ; ;iuc;: ;:he relation 7 = a(l - eco E) transformation.
of ellipti : K sE) in
their liptic motion; the symb , iotic  formulae  for
usual meanings ymbols have 5. Derive the relativistic
(c) Write a sh =i composition of acceleration.
ort
following - note on any one of the o
((1)) Elements of orbit in o Write notes on the following :
1 TP 3 e .
Wo-body problem (@) Length contraction
P9/717 (b) Time dilation

(12 )

Or

If ai ! i

veratl 1slthe sun’s altitude in the prime

i 1u:a 'at a place in latitude ¢ and L i
s longitude, then prove that b

e Py :
¢ =sin (sin L sine cosec q)

4. (a)

(13)
(s

(b) Relativity
( Marks : 40 )
Fill in the blank :

The amount of €nergy needed to
increase the velocity of a moving particle

( Turn Over )

( Continued )
P9/717



(14 ) Tl

119

following : 6x2=12
6. Answer any two of the following : 3x2=6 8. Answer any two of the following

(a) Deduce the transformation formula for

(@) The half-life of a certain particle is momentum and energy.

1153 seconds, when it is at rest. What

s . . -ener
will be its half-life when it is travelling () Establish the Einstein mass-energy

2
with a speed of 0.-99¢? relation E =mc”.

Lorentz transformatio.n is
(b) A certain young lady decides on her (c) S.how that e
twenty-fifth birthday that it is time to simply a ro
slendrize. She weights 100 kilogram. space.

She has heard that if she moves fast
enough, she will appear thinner to her
stationary friends. How fast must she

move to appear slendrize by a factor
of 50%?

# kK

(c) A rocket is chasing enemy’s spaceship.
An observer on the earth observes the
speed of the rocket 2:5x1010 cm/sec

and that of spaceship 2x10'° cm/sec.

Calculate the velocity of enemy’s ship as
seen by the rocket.

2

TS Lorentz Invariant,
c

where p is momentum, E is energy and
cis the velocity of light. &

7. (a) Prove that p?

() Prove that the space-time interval
between two évents is an invariant. %

; M 4 (A/B)
EM TDC MTH
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