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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
Jor the questions

Answer either in English or in Assamese

1. Answer the following as directed : 1x10=10
1S WAPEES Mo s Teg fea
fa) Which of the following statements is
true?
Oo (FCO] i WF 2

fi} If price elasticity=1, MR=0
it 79 fEfomee = 1, MR=0

(i) If price elasticity > 1, MR< 0
I = fezrme > 1, MR< 0

(i) If price elasticity <1, MR > O
T 7= fEfemreeel < 1, MR > 0
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(b)

(©

(@

(e}

A7/945

(2)

State the Euler’s theorem.

AR TAATICH! Seag 41 |

Given the following total cost
function (C) of a firm :
C=03 -50% +200+50
Show that marginal cost function (MC)
does not depend on fixed cost.
93 BT Jo I Fere] (C) SoTS AT 449 -
C=0%-50% +200+50
CRSE @ AIfSF I/ Few (MC) 37 59 e =w
%3 61 |

Producer’s Surplus = Price B =
Actual Quantity Sold Q) -

( Fill in the blank )
TSR T2 = 79 (P) x
2P RE AR (Q) - .
( =it 92 75 %1 )

Given the market model

Qg = Os

Qs =-5+7P
where Q;, Q. and P denote quantity
demanded, quantity supplied and price

respectively. Find P and O by
elimination of variables.

{ Continued )




(3)

&9 S frmr 25
Qd =Qs
Q. =-5+7P

TS Qz, Qs U P & TRWE =¥,
A IR F 79 | P @ IR P e
O AT =91 |

(i If the marginal revenue function is
given by

MR =50-4Q

where Q is quantity, find the average
revenue at Q=10.

It ol RP-wm Fom

MR =50-4Q
Te Q@ RER ARme fFet 3@, oo
<&@l-wmr Sferear @fem O = 1029 |

(9) State the conditions of point of inflection
of a function.

<1 o & R 56T om0

(h) The slope of demand curve multiplied by
P /Q gives the measures the elasticity of
demand.

( Write True or False )
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(4)

TR @31 o P/OG “ma <R o
%?T’WHC@NCWWI
(o & s forgy )

() What is prisoner’s dilemma?
Prisoner’s dilemma f 9
() Given the marginal Propensity to
consume
C)=0-8+0.17y"V/2

and the information that C=y, when
Y =100. Find the consumption function

).
s 2e1 anfisss Borgpsy T
C)=0-8+0.1y"V/2

WWC=YC?J%§TY=IOO§§I%9K@T‘?[3@%T
Fo CY) ey |

2. Answer the following questions 2x5=10
OO iRl SRPTR T forey -
(@) The average revenye function is given

by AR= 100-3q. Find the price
elasticity of demand when q=>5.

o RE-SRE - o fr e
AR=100-3g. g=5 T, T b
Refegremer ey <0 |
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(5)

(p) Given the following demand function :
Q =500-5P

Find out (i) quantity demanded at price
# 15 and (ii) price to sell 200 units.

5= DI e Al A |

Q =500-5P
(i) T 15 %5 sifema e = (i) 200 ¢
em 7 e =

() Write any two significances of linear
programming problem.

Waﬁ@ﬂﬁcﬂ%ﬁﬁm@xmw%m

(d) If the equilibrium price is P = g+;, find
+

the effect of increased values ofaand b
on equilibrium price.

& ST W P=
b+d

@57 q T b3 T 3 oo foefd =

z, ST TS

(e) Total cost is given by
TC = 60> -20+50
Find the output at which MC is

minimum.
T T IC = 602 —2Q +50. B st
By v §'® MC et = |
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(6)

3. Answer any four of the following questions

5x4=20
OTS A PRI R I B S forey -

(@) Derive the relationship between MC and
AC using the product rule of
differentiation.

SR T 17 3929 FR MC 9 A
& S=oR=F oDy v |

(b) In a perfectly competitive market, the
total revenue and total cost of a firm are

given by TR =4Q and TC = 02 -6Q+10.
Obtain profit maximizing output Q).
MRS Tem @57, @< bR b
E AE W W T TR-40 we
TC=Q?-6Q+10. #fdmmr A #reg
AT (Q) e <57 |

(¢) Distinguish between feasible solution
and optimal solution in a linear
Programming problem.

R FRFT 1 o S R
RLINICE R E RTacT Y& |

{d) Given the production function
O=7Ko"r>
where Q, K and L denote output, capital

and labour respectively. Verify whether
the Euler’s theorem is satisfied or not.
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(7)

Teofe Fele frgr 27
Q=7K™*L®
T® Q, K IF L-9 T, P HIF =5

A Ao R 2 VAR Toemg ofEd
FE G T, =R T4

(e) If consumer’s demand function is given
by Q=+460-2P, find -consumer’s
surplus when market price P=12.

2P SifRm Fomcol W (0= Q =+/60 —2P
IGR T P =12 0 1209 3 el 41 |

(fi State the conditions of an
unconstrained maxima and minima
with single explanatory variable.

JRITP Tod Weaee SNEw AT AT
S L T R TCEd 1 |

4. Answer the following questions : 10x4=40
oo firql e ey o :

{a) Given the short-run total cost function
TC =20° -1502 +300Q+16

(i) Find out the level of output at
which AVC is minimum and also
show that MC = AVC at that level of
output.
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(8)

(i) Show that, when Q =4, the average
cost is minimum and MC = AC.
BIFA o T Fo 7 (2R
TC =203 -1502 +300+16
(i) S R g w1, '@ AVC

S = WF (RS @ O TeoAmw
7E® MC = AVC = |

(i) RS @, AR Q =4 =7, TS 57 Sy
HE MC = AC 23 |

Or / =311
fi) Prove that (Z<19 41 )
MR = AR[I = LJ
leg | 5
(ii) Given a consumption function
G= 10002000
3+Y
Find marginal propensity to
consume (MPC) when Y =97. S
Tefeetal FICHT fram CarR
C=1000 - 2000
3+Y
Y =97 2 Afes Tegea ekl fefg
R -
A7/945 ( Continued )




(9)

{b) There are two firms in an industry, F
and F,, facing the demand and cost
functions given as follows :

Demand function: Q =50-0-5P
Cost functions : G =100+200Q; + Q12

C, =48 +36Q, +203

Find the profit maximization output for
firms F; and F, and maximum joint
profit.

<1 ToeE g A Fy W F,-9 wiftn
[ I Fe e Al 9T :
BIfR Fe : Q=50-0-5P
EFAT ;G =100+200Q, +QF
C, =48 +36Q, +202

AR 7T Fy SF F,-9 % e AR
S ST YA+ 4T

Or / 341
The demand functiens of 2 monopoly in
two different markets are given by
B =53-4Q,
P, =29-30,
and the total cost function Iis

C=20+5Q, where B and P, are the
prices and Q; and Q, are the outputs in
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(10 )

market 1 and market 2 such that
Q=0 +Q5.
(i) Find profit maximizing output to be
sold in first and second markets.
() Find the equilibrium prices of first
and second markets.
(1) Find maximum profit.
73 GFoofour Tes wifw e i cacm
B =53-4¢Q
F, =29-30,
e W ¥ C=20+5Q, I’ B % P,
A WF 8 @R W, Q W 0, AW
SF RO TER Serm (R W
Q= Q + Q;.
(i) TCA<E TSRS IS S R S[/] AT
AR Sferea |
(i) T IR S 79 ey <67 1
(i) ST e ey 4y 1

() Explain the special features of linear
programming. Solve the following LPP :

R FrE Row GREPmER IR 397 | wers
31 LPP 31 i <o -
Minimize C=x; +4x,
subject to
X +2x, 28
3x; +2x, 212
Xy, X5 20
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(11)

Or / &<l
Given the following pay-off matrix of
player A and total market share of profit
i SELORE

2EES 1'\

4SS 3

5 6 7_‘

(i) Find the nature of the game.

(i) Find maximin and minimax
payoffs.

(iii) Find the saddle point of the game.

(iv) Find the optimal strategies for the
two players.

(v) Ts it possible to find pay-off matrix
for player B?

Player A-¥ pay-off matrix S {3 &S
Ao € 10 fien 2

D Sl

4 3 9

SO T,

(i) Game-3 2l T 1 |

(i) Maximin ®1¥ minimax payoff fefy
T

(iii) Game-9 saddle &R B4 41 |

(iv) TS player—9 qd  optimal
strategeis g a1t

(v) Player B-9 <iK3 pay-off matrix fefa
91 AL ?

( Turn Over }




(12 )

(d) Draw the graph (demand curve) of the
demand function D=5—§jP and derive
the slope of the curve. Also find out

what is quantity demanded if the
commodity is free goods by nature.

BT@:'?IWD=5——§-§ @R (BTRA ca) iy

P EE (SHICER O ey w911 30 DRy
IEICEIE & T =, AARE sy
R 239

: Or / 5337
Given the following demand schedule :

Price Quantity demanded i
(per unitj (units)
2 8
4 S
Derive the linear demand function. Also
verify whether the equation is demand
function or not.

T BIRAT Spibt fgn e -
7 BRI 7T
(it carib) ((QID)
2 8
e i 5 |

T TIRA T el 9 el v ol
SN VIR Fo 27 9 72y o |

% s S
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