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Paper : GECMTH3A

( Mathematical Finance )

1. PR e /1 R I viks! e Tea ffar: 1x4=4
Answer any four of the following questions :
(@) ISE AN Fge I 1
Define market equilibrium.

(b) &I T=0 62

What is present value?

(o) PR oI ST BRI |

Write the formula for compound interest.

(d) wEmR Begre 2
What is elasticity of demand?
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(2)

(e) SRGER g foral |
Define arbitrage.

(N R geee o eorn =2
What is meant by hedging?

2. meﬁm@mﬁﬁm
5x2=10

Answer any two of the following questions :
(@) Wmﬁﬁn«qﬁﬁ—@wﬂmﬁ—w
IR PN

Define and ’explam the cobweb model'
with a diagram. : 4 )

! (b) S(p)——6+2p," q°(p=20-3/m IR
: Ww&aféﬁmw&awmm— 0
|
|

S———
=

Gﬂ%ﬁﬁﬁ?ﬂﬂ

Determine whether the cobweb model
predicts stable or unstable outcomes for

q°(p)=-6+2p, g° (P =20-3p

(c) WW&’&WWWW?WWn -

Describe the general linear case of the
cobweb model. :

3. Rl i o[ R G S e T i
4x4=16

Answer any four of the followmg questions :

(@) 2R R o Romaa R s B
Define startup point and breakeven
point.
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(c)

(d)

(3)

SR RS @Al FAFIR e i F40

Explain profit maximization using
derivative.

AfCfe! W GFOA IR A FA[ |

Describe competition versus monopoly of
a market.

I R =12x S Clx)=x>+6x+5 =,

o oo Roifk Sfereqr o &R oF 4909
For forar |

Let R(x) =12x and C(x) = x2 +6x+5. Find

the profit function. Also write the

revenue and cost functions.

g =x3-6x2 +9x+2 FFR TAH IE

7oy Wi ReifR Bferean |

4. e R e #fwoe e faar

Find the maxima and minima of the
function f(x) = x> —6x2% +9x+2.

Answer any five of the following :

(a)

(b)

(o).

26P/341

SRR T SR PR B
Write two reasons for imposing excise
tax. '

S R4 R 2
What is compounding interval?

Rffsr e o |

Define investment.

( Turn Over )
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(4)

Define cash flow.

(e) IS R A YOI & Ifq 41 |
Describe any two types of bonds.

(N Rm Ry S Sa 3401

State the risk aversion principle.

(@) m R (L -1, 0, J§ 5 e |

Write the meaning of the cash flow

(d) o 2RI viKE B |
stream (1, -1, O, 1).

5. PR pmE T B -

Answer the following questions :

(@) wm?tﬂsﬁﬁmm(lm)ﬁs? 1)
| What is internal rate of return (IRR)?
(b) 451 T Teirei i oy | 1

| Define yield of a bond.

(c) Rfvce Rems &qm e o o1 gfe
e T | 3

Explain the role of present and future
value in investment science.

(d) €& 95" @ 10,000 51 2R 6% A B
TR vagE TS Tl IE | 2 I e P
B wfg Sferear | 5

Suppose a person deposits ¥ 10,000 in a
savings account with an annual interest
rate of 6% compounded quarterly. Find
the total amount after 2 years.
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6. R pprEs Ted fad

Answer the following questions :

(a) Macaulay JNIFER 4 ferr | 1
. Write the formula for Macaulay
duration.

(b) «B1 PR SR I R(x) =50x OF T I
(0 =20x+100.Rozma [y o KRS
e Sfeed | 4
A firm’s revenue function is R(x) =50x
~and cost function is C(x)=20x+100.
] Find the breakeven point and maximum
profit.-

() 7 Q@R (-1, 1-01, 0, I R4 [R fran
ECRECICEIE Il 5

Findv the internal rate of return of the
cash flow (-1, 1-01, O, 1).
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Paper : GECMTH3B .

( Combinatorial Mathematics )

1. oo iy eER] Te faan

Answer the following questions :
If "C, =" Cs, then find the value of n.

(b) FRRS wEs it A, B, C, D W& E
adzﬁwwsﬁaﬁﬁﬂmwmw
AR 2 )

How many 3 letter words can be formed
from the letters A, B, C, D and E if
repetition is allowed?

() RO sew BRR KT Temw IR SH
TR BT (BT 401 OPIE AF e
Topesiite Rerem F99 Toma SR Wefy 41 | 2

Using the Stirling number of the second
kind, find the number of ways to
partition a set with 5 elements into 4
disjoint and non-empty subsets.

(d) faem Toremg IRR] IR (1+x)° TFIRG I 3

Expand (1+x)5 using the binomial
theorem.

(e) 5%P. =6°P._, 2, r4 N g 3411 4
Find r, if 5*P. =6°P,_,
26P/341 ' ( Continued )
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%4/ Or
NIFA A "C, +"C,_y ="*1C,.
Prove that " C, +"C,_, JhAlely

2. e [l AR Tl o

Answer the following questions :

(a) %@mm@mﬁamﬁmm
|

1
Write the formula for calculating the
number of derangements of n distinct
objects.
| (b) 43= P oam @ 451 9 9RT =1k [l
: 391 FMcs @I B 5T I 991 T | 2

In how many ways can 4 letters be
placed in 4 envelopes so that no letter
goes into its correct envelope?

(c) TS AT &9 Ao JIYT T4 19 41 2503
g e fRefs 41, e
(i) 3315 @ 279 IR AIR;
([ 5 7 @ I R AR | 2

Using the principle of inclusion and
exclusion, find the number of integers ;j
between 1 to 250 that are - ;

(i) divisible by 3 or 5;
(ii) divisible by 5 or 7. .\‘
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(@ [5 4, 3, 2, 1) FNRTPT inversiond 3 g
9 FARTPL W 1 SYA Se@y 0|
' 2+1=3

Determine the number of inversions in
the permutation [5, 4, 3, 2, 1] and classify
the permutation as even or odd.

(e) 73 S O M. qweam 7% BT yme
AR <R Ay 91 TC0 3% ©BOF AP e
WA | 4

In how many ways can 7 distinct letters
be placed into 7 corresponding
envelopes such that exactly 3 letters are
placed into their correct envelopes?

<1/ Or
1 ¥ 3007 W&[ fSIR61 PROE (1) 4 1
6 @ [T IR AR AF (i) 4 WF 6 « =79
I R 7 9 @ =9 1=y 2

How many integers between 1 and 300
are (i) divisible by 4 or 6 and (ii) divisible
by 4 and 6 but not by 9? '

3. e ¥l 2R Tey fa

Answer the following questions :

(@ L1 L1 - TWOR AR (ST T
forat | 1

Write the generating function for the
sequence L 1, 1 1, ---.

(b) (TR Fo (1 + )37 037 TRaf®S TR G
ey 4 )

Find the sequence Corresponding to the
ordinary generating function (1 +x)3.
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WS il O a, =1 9 FCOE AA AT
(ARG Fo=1Co! Ay 51 | 3

Define exponential generating function
for a sequence {ay, a;, a,, ---} and find
the exponential generating function for
the constant sequence a, =1.

(d) a, =5-2k T {a,} FIOR (SCAQMR Fo
g ) 3

Find the generating function of a
sequence {a;} if a, =5-2k.

(9)
(© {ag, ay, ay, -} TR WO (WAENDS T
|
i
|
l
|

r’ (e) M a, =2" FABR (FCAB Fo9 A(x) SF
B bn —3"@@3%&%&@3@)@
=a, +b, meﬁ\wﬁﬁ

If A(x) is the generating function of the
sequence a, =2" and B(x) is the
generating function of the sequence |
b, =3", 'then find the generating

function of the sequence ¢, = a, +b,.

%241/ Or

2, 4, 8 16,32, - T A (SCAED T
g 411

Find the generating function for the
sequence 2, 4, 8, 16,32, -
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4. TS fry eIy Sev fRa

( 10 )

Answer the following questions :

(a)

(b)

(c)

(d)

26P/341

M ag =2, cofex a, =3a,_, +1 T s[4
WOl *m fora |

Write the next two terms of the sequence
an =3an_1+1 With a0=2 '

W{an} qﬁrmﬁmm&zwﬁ_'

=0, 1+2 IC n22 YF g =1 RS
mmlmﬁwm%ﬁﬁwaﬂr
ENEER O RE

Let {a, } be a sequence that satisfies the
recurrence relationa, =a,_; +2forn>2
and a; =1. Find first five terms and write
the correspondmg sequence

a, =2" T ?ﬁw%
a, =3a,_; ~2a,_,3 Wwﬁs, ﬁcﬁr 390 |
Determine whether the function a, =2"

is a solution of the recurrence relation
a, =3an__1 “Qan__z.

a, =a,_; +5 ¥ g =4 A€ RER© T
242 661 % ol AMCe @, I T A Py
411 :
Write down the first five terms of the

sequence defined by a, =a,_; +5 and
a; =4. Also derive the formula for a,.
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%491/ Or

a, =2a,_, +1 GF o =1 7@ KRS FH
29 OBl o Frl S @, I A [
I

Write- down the first five terms of

the sequence defined by a, =2a,_; +1
and a, =1. Also derive the formula for

(e) m@zﬁ WY ap=2, a@q=5 TS<
a, =129 Tce s i
a, =3a,_ 1—3an o +a,_33 SR TRt
Bl 4

Find the solution to the recurrence

relation a, =3a,_; -3a,_, +a,_3 with |
initial conditions ao =2, a =5 and |
Ao = 12.

5. weo fEl o %—a fiea -
Answer the followmg quesubns
(a) 5@71«?1191«1‘3@1%‘1@%&1@1 1
' Find all integer partitions of 5.

(b) quﬁmﬁ—rﬁa‘v‘mﬂwﬁ@m
el W qIF 5
Find all integer pairti'tions" of 7 in which
all the parts are distinct.

(o) 261 R TR IR 36 8 W quE GRS
PRI IB9 RAN 9l FRILT Polya’s
enumeration % YT F97 | 3

Use Polya’s enumeration theorem to find
the number of distinct colouring of a
necklace with 3 beads using 2 colours.
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(d) System of distinct representatives
(SDRs)§ el il | wore faar k2fS @20M
@ System of distinct representatives

(SDRs) [y =1 :
A={L2}, B={2,3} ¥ C={L3} 3
Give the definition of system of distinct
representatives (SDRs). Find system of
distinct representatives (SDRs) for the
following sets :
A={12}, B={2,3} and C={1,3}
¥3<r/ Or
oo i@ ® @FWR AR system  of
distinct representatives (SDRs) X e
<9 ' )
A={1,23},B={234} 3¢ C={,4}

Find system of distinct representatives
(SDRs) for the following sets :

A={123}, B={2,3,4} and C={1,4} |
(e) 3% R IR IR @1 399 451 MR Rew1
- P R LR T2 3
How many distinct colourings of the |

4 vertices of a square are possible using
3 colours?

* % %
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