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( Mathematical Application in Economics )

Full Marks : 80
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The figures in the margin indicate full marks
Jor the questions

Answer either in English or in Assamese

1. Answer the following as directed : 1x10=10
GoTS WA e Gl?flﬁ e il
fa) Define ‘Dominant strategy’.
‘SR (PR vigeE fa |

(b) Find equilibrium price (P) for the
following market model :

Q4 =25-5P and Qg =-5+10P
where Q; = Qg
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(c)

(d)

(e)
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(2)

ol &9 SRR “[ S WY (P ) e
Gzl

Q4 =25-5P ¥¥ Q; =-5+10P T'®
Qg =0Os

If |ey| > 1, comment on the nature of the
commodity. i

3t |eg| >1 2, STHANGR &PfS F=F Joe
SR |

If x=a-bP is a market demand
function, where x and P denote quantity
demanded and price of quantity, what
does a and b imply?

1t x = a—bP IER B T4 T TS x AE
P &CH BIRWR ARAR O W9 W, (CERE a
wI® b i & gEm?

Total cost (C) = _____ + total
variable cost
( Fill in the blank )
PO =+ 3 s
(=t 32 o < )
( Continued )

R

(9)

(h)

(i)

0)
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(3)

State the conditions of unconstrained

maxima with single explanatory
variable.

9ol RIS boi9d QIGACS HARES! 4
ST T4 592 Seard 341 |

What is linear programming?

Rs a2

What is Nash equilibrium?
Nash SRl $ 2

What is feasible solution?

SR ST 2

A consumer has a utility function
u=ux) = OUCB; his or her marginal utility
function is given by

G THCSIE[ T (& BIO] Fore
u =u(x) = oxP; @83 AfeT oI Fomcer
23

(i) MU=oxP!

(i) MU=px*"*
(iii) MU = ofx®
(iv) MU = oBxP~!
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(4)

. Answer the following questions : 2x5=10

oo A R Teq o -

(a) Find out the marginal revenue function
(MR), given the average revenue
function AR=10-0-5gq.

oG S FRCOR 1 ST R o (MR) fifa
1, AR=10-0-5q.

(b) Determine the marginal propensity to
save from the following consumption
function when Y =97 :

Y =97 37q el TSl TR [l e
ey 23t ey 91

5000
3+Y

C =1000 -

{0 Given the total cost function
C =10000 +100g -10g? + %q3, find the

slope of marginal cost function.
T T T

C=10000 +100g-10g2 +1 43
3

3 o[ A3 I Fo1 27eT9] [y <547 |

(S)

(d) What is two-person zero-sum game?

Two-person zero-sum game 2

fe) What is Prisoner’s Dilemma?

Prisoner’s Dilemma &7

Answer any four of the following questions :

5x4=20

werd 29 & e wif¥oe Teq for -

fa) Deduce the relationship between AR, MR
and elasticity of demand using calculus.

SqFE  d@e IR AR, MR WF TIRWMA
ECEREIE R o HARB 41 |

(b) Find out the output at which average
cost is minimum from the total cost (TC)

function TC =202 +5Q+18.

I 9@ (TC), TC =2Q° +5Q +18 Fo *f]
oG 79 S 1 Seome e 4

(c) Given the marginal revenue function,
MR=10-x, when x=5, find the
elasticity of demand.

#ff%% &1 Fe, MR = 10 — x 0¥ C2rz, wifdwr
ffegroe fadfy $91 @fem x =5.
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(d) The total cost function of a firm is given
by c=x> —12x2 +36x + 8, where cand x
denote total cost and quantity. Find the

total fixed cost, average cost and
marginal cost at x =6.

9 AT I e fo =z,
c=x3 —12x2 +36x+8, I'© c o x (I3

?Psmﬂi@ﬂﬁwml{ﬁiﬁaw TS I P
23 a7 f1efy w1 cafomn x = 6 277 |

fe) A monopohst’s cost function is given by
c=x?+4x and his average revenue is
AR =28-5x. Find his profit maximizing
output and maximum profit.

G OO PR I T e,

c=x®+4x UF % WE (AR)=28 -5y

IR HRT AT TeA B W S
1S f4ofg 41 |

() In a competitive market model

Q4 =30-3P
Qs =-5+2P
Qq ='Q;

The government imposes a tax of ¢ per
unit of output. Find the value of tax rate
which will maximize total tax revenue.

( Continued )

4. Answer the following questions :

(7))

afecarorye Tem ¥ Wb
Q4 =30-3P
Qs =—5+2P

Qq = Qs PIIE TR AfS G t IF©
9 A FCE IS F9 @R A 91 F99
T[q Tfere |

10x4=40

o @R ©ed R

(@) The demand and supply functions are

8A/982

P;=(6 —q]2 and P, =14 + g respectively.
Find consumer’s surplus if demand and
price are determined under pure
competition.

oIfRAl S Q@I T GOl @ Py = (6 - g)2
¥ P =14 +q, WH&W Y vy ﬁ@%
dfsfiore FaPe =, TiereR Tge
Sfera |
Or / ®341

State Euler’s theorem. In a production
function x = AK “Lﬁ, where x, K and L
represent output, capital and labour
respectively. Show that it satisfies
Euler’s theorem when (@ +f)=1. Whgt
does the conditions (@+f)<1 and
(e +p) >1 imply in the given production

function? 2+6+2=10
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(b)
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(8)

FART TAAMICO ey M1 x = AK OB
TRATH FOTS x, K WF L @R oA,
T F We oty sRer) ogen @ 2
TR SAARIDT 779 T3 AR (o +p) =1
= | AT (0 +B) <1 W (o0 +B) > 1 = cofomn
AT FAICOIE 1 e 9eq 2

A monopolist has the following total
revenue and total cost functions :

R =30x-x?

C=x%-15x2 +10x+100
Find (i) profit maximizing output
(i) maximum profit and (i) point

elasticity of demand at equilibrium level
of output.

G GO T o S AF o I TFeie]
e M 2’9

R =30x — x?2

C=x®-15x2 +10x+100
s w1 (1) RS =e Teomm we (i) ST

e e (i) SN TeAm  wee frg
fefeworer |

( Continued )

(c)
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(9)

Or / 341
The total demand of a product is

x=50-0-5P. Assume that the demand
functions of segmented markets are

X, =32-0-4P

X, =18-0-1P,
and the total cost function is
C=50+40x, where x=x; +x,. Obtain
the profit maximizing outputs (x; and
X,); prices (P and P,) and total profit.

9Bl AR I3 BIFA x=50-0-5P. 1 T
@ &S ISR IR T 2R

X; =32-0-4PR,

X, =18-0-1P,

HF FP W/ FA C=50+40x, IT©
X =x; +Xy. FRF oM BT (x; W
x,) 7 (B OTF P,) S 0 TS e 1 |

Describe the ‘maximin’ and ‘minimax’
principle of game theory. What do you
understand by ‘pure strategy’, ‘mixed
strategy’ and ‘saddle point’?

Game theoryd ‘maximin’ ¥ ‘minimax’
Sifecor N $91 1 ‘Pure strategy’, ‘mixed
strategy’ OI¥ saddle point’ Iferca ol

=17
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Given the following pay-off matrix, of
firm A :

Al =2 ) A
RerpAN AR I e g
AS -5 (9) 3

What is the optimal strategy for both the
firms and the value of the game?

7o Y AT pay-off matrix fiqr xR :

afeeH B
By By B

AmlE=al o B
ABHA, Ay | 1 4 g

A3 =5 2 3

4fSPH Y474 optimal strategy S¥ value
of the game & 3’39

What are the assumptions ang
limitations of linear programming?
Make the general formulation of linear
programming technique.

{ Continued )

(11)

(ART THET @R SSYRT WF ANERel-
TR & 69 71 GRE e R o10m-

|

\

| P fer |

i Or-/ 9241

I

Using graphical method solve the
! following linear programming
| technique :

|

|

Maximise 1 =50x; +30x,

| subject to

1 _ 2x; +x, <14
} 5x; +5x, =40
‘ x; +3x, <18

and xl, X2 =0.
R o s T[T 90 :
Sefiobeact 1 m =50 +30x,

subject to
2x; +Xg <14
5x; +5x5 £40
x; +3x, <18

lei X2 20.
* & Kk
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