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ECONOMICS
( Major )

Paper : 4.1
( Mathematical Application in Economics )

Full Marks : 80
Time : 3 hours

The figures in the margin indicate full marks
for the questions

Answer either in English or in Assamese

1. Answer the following as directed 1x10=10
wore frarcar e SR Tes fi -

(a) Define Dominant strategy’.

‘ﬁ@ﬁ"lﬁ@ﬂﬂ’iﬂ’\mﬁml

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

Qg =25-5P and Qg =-5+10P
where Q4 = Qg
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(d)

(e)
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(2)

o IGE SIEGR *[ ST TN (P) e[
01
Q4 =25-5P W¥ Q, =-5+10P TS
Qaq =0s

- If |e4| > 1, comment on the nature of the

commodity.

T |ey| > 1 20, THAGH 23S Tooic FowS
ISRCGRT | '

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?

I} x = a - bP ISR BIf3H T W TS x TS
Pmmﬁmﬁﬁﬂmwm?&, SR’ a
¥ b @ R @2

Total cost (C) = + total
variable cost

( Fill in the blank )

WA (Q =+ T RGN W

( =fet 5% o= 4 )

( Contm_ued )



(3)

(f) State the conditions of unconstrained
maxima with single explanatory
variable.

Bl FOHT BRI TS TRTe! A%
A T 5R Sy 94 | '

() What is linear programming?

aRe s 2

(h) What is Nash equilibrium?
Nash STl 2.

(i) What is feasible solution?
LR I 2

() A consumer has a utility function
u = u(x) = axP; his or her marginal utility
function is given by

v ot oAl oA
u =u(x) =axP; 91 AR Torrer T
g - .
(i) MU=oxP!
(i) MU=px%*"!
(i) MU=afx*1 .
(iv) MU=cnthB'1
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2. Answer the following questions : 2x5=10
oo f 2raRe Bl o

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

wmmﬁwmﬁﬁww (MR) fa<q
¥4, AR=10-0-5g.

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

Y =97 ﬁiﬁw%ﬂaﬂm [ AIfee
g 2R Ay 4 :

c=1000 2090
: 3+Y

(c) Given the total «cost function
C =10000 +100g —10g> +%q3, find the

slope of marginal cost function.
6 T T

C =10000 +100g - 10g? +%q3
T o[ AT T T 21T Aoy 47 |
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(5)

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

Two-person zero-sum game & ?

(e} What is Prisoner’s Dilemma?

Prisoner’s Dilemma f&?

3. Answer any four of the following questions :
5%x4=20
w2 R e wifReR et fore

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

FAE oe ¥R AR, MR W& WA
fEfzorer IR oo TR F447 |

() Find out the output at which average
cost is minimum from the total cost (TC)
function TC =202 +50+18.

5 I/ (TC), TC =20Q2 +5Q +18 Fo={ [
TS I S 1 Teow Ay 341 1

(c) Given the marginal revenue function, h
MR=10-x, when x=5, find the
elasticity of demand.
2feF SI™ ¥, MR =10 - x fiqr (x, oifR
Rfewmeree @y 31 @fem x =5.
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(d) The total cost function of a firm is given

fe)

8A/982

byc= x3 —12x? +36x + 8, where cand x
denote total cost and quantity. Find the
total fixed cost, average cost and
marginal cost at x =6.

g dfbFR P EEem o
c=x3-12x2 +36x+8, TS ¢ TF x (AR
T uF AREE P R T, e IW R
oifee Ty A 391 AT x =6 T |

A monopolist’s cost function is given by
c=x2 +4x and his average revenue is
AR =28 —5x. Find his profit maximizing
output and maximum profit.

G&q GO FRARE  IWFEH WA MR,
c=x%+4x ¥ ¢ W@ (AR)=28-5x.
FAITR ST e Teome T HF E®
&1 ey 390 |

In a competitive market model

Q4 =30-3P
Qs =-5+2P
Q4 =0Qs

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

( Continued )



(7)

efSciaenEe TwE = «bre
Qg =30-3P
Qs =-5+2P

Qq = Qs PIINI TeAMH AfS «FTS t TIO
I A FC L F9 @R AH T4 FH9
[ Tfereqr |

4. Answer the following questions : 10x4=40
God PCARA T o

(a) The demand and supply functions are
Py =(6-9)% and P, =14 +g respectively.
Find consumer’s surplus if demand and

price are determined under pure
competition.

A S @R ¥ 1 FH Py =(6-g)>
uF P, =14 +q, IR oW o< 79 Rom
sfscfioe fafe =, TweeR e
e | '
Or / |%{!

State Euler’s theorem. In a production
function x = AK®IP, where x, K and L
represent output, capital and labour
respectively. Show that it satisfies
Euler’s theorem when (o +f)=1. What
does the conditions (x+p)<1 and
(@ +p)>1 imply in the given production
function? 2+6+2=10 .
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AT Soersr TeEy M1 x = AKOLP
Teoi FTROS x, K OF L T e,
Tm wF e Aot IR e @ X
FART Tl oRq I A (@ +P) =1
=0 | @R (o +B) <1 TF (o +B) > 1 (ST
e Femcond & Aot $@?

(b) A monopolist has the following total
revenue and total cost functions :

R=30x-x2
C=x3-15x2 +10x+100

Find (i profit maximizing output
(i) maximum profit and (i point
elasticity of demand at equilibrium level
of output.

G& GO I o S W% T8 IW Fo
wore iy 29

R=30x-x2
C=x3-15x2 +10x+100

fdy 391 (i) i8S =rex Beorm B (1) A
ae HEF (i) ST S wWe Ry
fEfewromee |
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(9)

Or / 911

The total demand of a product is
x =50-0-5P. Assume that the demand
functions of segmented markets are
X, =32-0-4R
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.

91 STHER P OfW x =50 -0-5P. @ T
@ EoFIT ITMA O T (R

X, =32-0-4R

X, =18-0-1P,

HF P W T C=50+40x, IO
X =x +xy. AT Ao TeAH (x; OF
Xq) T (P O P,) W% Y5 =S A 31 |

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

Game theory? ‘maximin’ ¥ ‘minimax’
SO JTM 91 | “‘Pure strategy’, ‘mixed

 strategy’ W ‘saddle point’ Jforst o ¥
=2
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Or / 1

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

Al2 12 -4
FrmA, Ay | 1 4 8
A3 | -5 2 3

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

woe AfSS AT pay-off matrix a3 (2% :

afeer B
B, B, B
A2 12 =4
aeBHA, A, | 1 4 8
A3l -5 2 3

AfS¥H 739 optimal strategy WF value

. of the game & %'3?

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

( Continued )
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(11)

ART IE PR SR W FRael-
R R R e R IR MR oa-

e for o

Or / 23]
Using graphical method solve the
following linear programming
technique :

Maximise n =50x; +30x,
subject to
2x +x5 £14
Sx; +5x, <40
X +3x9 <18

and x;, xp 20.
CERT *FS A IR YW 90 :
MHFAT F41 1 = 50x; +30x,

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

| x;, X 20.

* kK
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