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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
weTo TEIe e St e i

(a) Define Dominant strategy’.

‘ereTaMEl (I’ gy |

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

Q4 =25-5P apd Q,=-5+10P
where Q; = Q.
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(2) (3)

(f) State the conditions of unconstrained

o9& SIE0E [ ST 7w (P ) [diEe j :
maxima with single explanatory

o variable.
Q; =25-5P 9§ Q, =-5+10P IS ‘ e ] Tty
s ST J1=19 DR SrE 97 |
(c) Ifle;z|>1, comment on the nature of the (g9 What is linear programming?
commuodity. el
7. FEAIGH A ToE IO
bl >|1 e (h)  What is Nash equilibrium?
KIREMaEI
Nash S[EE9] % 2

a market demand

(d If x=a-bP is (i) What is feasible solution?

P denote quantity
fi tion, where X and
;r;:anded and price of quantity, what S LA 2
and b imply? - ]
daten () A consumer has a utility function
I x=a- bPWmWﬂqwxw u=u(x)=axﬁ;hisorhermargina.lutility
PWWWWW?&’CE T a - function is given by
S b ¢ e ? g&  Ogerem - To@fel wew
u=u(d =oxP; (@63 2AfeF Toictier T
) + total
t i EE|
(e) ot cen % variable cost o
) MU =ox""
( Fill in the blank ) (i) MU = px®-!
PO =__—* HOASEIE S | (ifi) MU = afx®1
( =1fer 32 759 ) (iv) MU = ofxP-!
( Continued ) 8A/982 ( Turn Over )
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(4) (5 )

2. Answer the following questions : 2x5=10 {
ed (d) What is two-person zero-sum game?
woTe fadn epIcARe T ford
Two-person zero-sum game & ?
(a) Find out the marginal revenue function ‘ ¥ _
(e) What is Prisoner’s Dilemma?

(b)

(c)

8A /982

(MR), given the average revenue
function AR=10-0-5g. Prisoner’s Dilemma & ?

5TG S FHFCOR 21 AT S Foe (MR) Refa

%41, AR=10-0-5g. 3. Answer any four of the following questions :

5x4=20
wod 2e R e Bifbe TeT for :
Determine the marginal propensity to
save from the following consumption fa) Deduce the relationship between AR, MR
and elasticity of demand using calculus.

g 4@ $R AR, MR W& OIf3ME

function when Y =97 :
Y =97 20 R Tools FOOR [l AR

Seeq gigeel (A 40 ¢ fEfSErreR TR I TR 41 |
5000 y .
C =1000 S (b) Find out the output at which average
S cost is minimum from the total cost (TC)
function TC =202 +5Q +18.
Given the total colst ; function 5 9/ (TC), TC =207 +50+18 FF[ *[l
2
C=10000+100g-10g~ +2q", find the oIS 7 SRR AT BT e 97T |

of marginal cost function. | |
slope gt () Given the marginal revenue function,

{ZWW MR=10-x, when x=5, find the
By 18057 elasticity of demand.
C =10000 +100g -10g™ + 3 2f$F S o, MR =10 — x 71 Cacw, wifznE

T o[ 21feF T FoR 279! T 4T | fefewremer ey w91 @fem x =5.

( Continued )
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(6)

(d) The total cost function of a firm is given

(e)

8A/982

by c= x3 —12x2 +36x+ 8, where cand x
denote total cost and quahtity. Find the
total fixed cost, average cost and
marginal cost at x=6.

a7 AfPFE P TR fem Caw,
c=x3-12x2 +36x+8, IS ¢ YF x (3=

the followi i !
{3 T S AR | ?{5 &g A, TS I E 4. Answer ng questions :

(7)

SRS T&9 =1E qbre

Q4 =30-3pP
Qs = _‘5+2P

Qg =05 PIE TR oifS GFFe ¢ IO

9 G FECE S 39 TR A 9 59
7q Sfersar |

eife <@ ey T4 @S x =6 =7 | o 2P O ferd

(a) The demand and supply functions are

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.

& GFOH PR TEEE frm =,
c=x%+4x SF TC HH (AR)=28_5x.

IRAAR RS e AV B9 W S
S fefy 91 |

In a competitive market model

Q4 =30-3P
Q. =-5+2P
Qd = Qs

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

( Continued } 8A/982

P;=(6- q]2 and P; =14 +g respectively.
Find consumer’s surplus if demand and

price are determined wunder pure
competition.

oI F QP ¥ T T Py =(6-q)
oF P, =14 +q, ez oitn 9% 7y R
sfscfiee e =, Tweem Tge
Tfered |

Or / 941

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

function? 2+6+2=10

( Turn Over )
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(b)

8A/982

(8)

WAW  SAAID Temd FM1 x = AKOLP
T FoS x, K 9® L & ST,
T U e for IR (e @ 2
AR TAIT 7R I @A (o +P) =1
20 | oAl (o0 +B) <1 ST (o0 +P) > 1 20 Cofed
oA Femeord 6 ot 93 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.

& GFCOoA AN o o WE 3 IW Fa
et g 274
R=30x-x

C=x3-15x2 +10x+100

iy 341 (i) HRT Areq Beoma B9 (1) SHH
e uF (i) o e IS g
iRl |

( Continued )

(c)

8A /982

(9)

Or / 341

The total demand of a product is
x =50-0-5P. Assume that the demand
functions of segmented markets are
X, =32-0-4R
X, =18-0-1F,
and the total cost function is
C =50+40x, where x = x; +x,. Obtain
the profit maximizing outputs (x; and
X5); prices (P, and P,) and total profit.

9O AT 3 vf¥ x=50-0-5P. {1 T
@ fSTIIT TR HIfRH Forel C20R

X; =32-0-4R

X, =18-0-1P,

HFE Y @ T C=50+40x, T©
X =x +xy. EF A T (x AF
x5) T (B SIF P,) SIF ¥ o7 Qe 41 |

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’
TMECEr A1=M F91 | ‘Pure strategy’, ‘mixed
strategy’ W% ‘saddle point’ 3 SR &
=1 ?
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(d)

8A[982

(10 )

Or / 2dT
Given the following pay-off matrix, of
firm A :
Firm B
Bl By By

Al—2 12 4
FiymBAALE T 5nita, | Sig
Al 5 2 3

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

were AfSPI A9 pay-off matrix faan C2® :

2B B
By By Bs
AREE2 1o 4
dfeBA, Ay | 1 4 8
Ash =52 3

AfSHI Y4-4 optimal strategy ¥ value
of the game f§3'37

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

( Continued ) |
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(11 )

e IREN PN SoYRT S FNEael-
Tz f§ 2 e Re IR@T SET oo
R foan |

Or / J4T1

Using graphical method solve the
following linear programming
technique :
Maximise © = 50x; +30x,
subject to
2x; +x5 <14
Sx; +5x, <40
X, +3x, <18

and x;, x, 20.
GRS =l 2t FR T 54

AP 91 1 = 50, +30x,

subject to
2x; +xy5 <14
ox; +9x, £40
x; +3x, <18

¥ x4y, x5 20.

* %
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