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Time Allotted: 2 Hours Full Marks: 50
The figures in the margin indicate full marks. oNfeE 17 TE TG T foe* #2301
Candidates should answer in their own words NI [Sd ST & HET I WK
and adhere to the word limit as practicable. Beg A1

All symbols are of usual significance.

1. Answer any five questions from the following: 2x5=10

s @-ra #fcfb 2ree Ted wies

(a) Explain graphically how the price and quantity of crude oil will change due to an
explosion at a large petroleum refinery.

@ABraa MY B 37 1@ ENgeiE REPRER 2t weifaeiids ot wiw a3
“Afgaeers S =9 1= e
(b) What is the elasticity of factor substitution?
ot Resmaca fEfozivest <eite & @i ¢
(¢) What is ridge line? L
‘i #iZ IS [ @I 9 ,
(d) Demand curve of a commodity X is given és X =5+0.5P,. Draw the demand
curve and comment on it’s shape.
X w54 vifEw @S =5 x =5+ 0.5P, 1 51fEm @S wE e o wighen Sofg (T
RACEIRGICE

(e) Calculate the price elasticity of demand for the demand curve X = AP .
\// p y x

X = 4P BifEw @RI F TR wweis Efogieme fdiaed s
(f) Detine and draw a price consumption curve.

TN (S (@9 R 1S qR HES AN
(g) What is meant by stability of equilibrium?

ARSI FICE A 2

(h) Mention two characteristics of' a monopolistic competitive market.

G5 AferaiTeE Qe 1t (32 Srad Sl

2. Answer any four questions from the following: 5x4 =20
fersferi<ie @-@iea 51af eivas Tag wies
(a) “I like tea and biscuits butfalways avoid consuming them together.” Draw the 3+2

indifference map that illustrates this proposition. Hence derive the equilibrium of
the consumer.

<oy 51 @ gS Io1R e S 6% WOB1 @i 1917 e waf sl et e
(o SR frdiae Sal
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BRI I&IE
Answer any fwo questions from the following:

fersferize q-comeent 7Y eices Tga wies

(1) Diastinguish between returns to variable factor and retigns:to scale.
@A @36 GrFaesie efentd ¢ Nial AfFasaeiTe efonite Aide @mAe )

(i1) “Diminishing returns to single factor is not inconsistent with constant returns
to scale’— Discuss.
G 2SI g3 T2 SR S (I [Reaid (R — IR0 e
With one variable factor of production identify the three stages of production
according to returns to the factor and hence explain which stages experience
efficient production and why?
@35 AfRISTNA THAmMICT AoeH vz foafle widre e seat1 2w
TR @ @I AT WF TV TF 9K (& 9
Clearly differentiate between Hicksian substitution effect and Slutsky substitution
effect. Explain how you decompose total price effect into income and substitution
effect in both the cases.
23 S aoR a Al R eeitar Wy #Nde & ¢ 4o cwea v geRE wiw
2Ol G IS &SI TSR ©ist Fa1 I- Iy |
(i) Suppose X; and X; are two commodities with market price P; and P,
respectively. If the government impose a unit tax ‘t” on X; and a lump sum
tax ‘U’ on money income, write the equation of the new budget line and
draw it.
@ AF (Sre X| @R X, a2 96 ¥4 (915 IR A9 ST 9= P, € P, 7w =7
X UCAR GoF 3G &fS 1t 7 @@ Widd W T (U0 U 9 W@ $,
TG AT @A 74T @0l @z SEwa Bl
(i) Graphically explain the concept of “Consumer Surplus’.
colela Tygred dielfB i Toraa W i el
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10x2 =20

5+5
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4+6
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MATHEMATICAL METHODS FOR ECcONOMICS-I

Time Allotted: 2 Hours Full Marks: 50
The figures in the margin indicate full marks. 218 FT o7 I W fazs w31
Candidates should answer in their own words AN [T Cr T TSI SHNNT W
and adhere (o the word limit as practicable. 67 PRE !

All symbols are of usual significance.

1. Answer any five questions from the following: 2x5=10
ferafefae @-cient =5 s Ted ies
(a) The total cost C of a factory per day is a function of its daily output (Q) given by

the equation C =50+3Q . The factory has a capacity limit of 60 units of output
per day. Find the domain and range of the cost function.

@6 PR 6 T FT (C) R Wi SeAMH (Q) @3 WS, C =50+ 30 |
TR R BeAMTTR FHS! 60 GFF | 7 ST g 6 #Afpr fefy e
(g Show that the following demand function is not defined for all values of x.
P, =16 —x” ; where P, is the price of good x.
e @ fsferfe ifewl Seoreat x Gfoea % NIC &) 2ty 2 )
P =416 x> @A P, &1 x G "

(c) Are the following sets finite? Explain with definition.

(i) S, = Total production of potatoes in Bengal.
(i) S, ={x|x is an integer}
fermferfie ehefer wHiw i ol wxers e Roi st
(i) S, = A TR (NG T
(i) S, ={x|x a6 AR}

A(d) ‘4’ is a set of persons in a factory whose monthly incomes are between Rs. 100
and Rs. 300. ‘B’ is the set whose monthly incomes are between Rs. 200 and

Rs. 500. ‘C’ is the set whose monthly incomes are between Rs. 400 and Rs. 600.
Find (i) 4N B; (ii) AUBUC; (iii) (AU BYNC; (iv) AnBNC.

938 FRAET 100 B @ATE 300 Bt @O W eEa &6 @ <4° =71 200 B @*E
500 BIeIg (316 AW B’ 2W @3 400 BIA (ATF 600 DIkt ([@o(ad #fwd o I C° =
@

(i) AN B; (i) AUBUC; (i) (AUB)NC; (iv) An BAC Ffasean
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g;) Find the marginal and average functions for the following total function and
comment on their relative slopes. Total function: R =10g —¢*.

i GG SeerEstd o 2AfeE 8 o S MY s g el s e
I WS IR
Total function: R =10g —¢°.

(D Consider the production function Q = 'K ?:a, >0 under what restrictions on
a and B, the production function exhibits diminishing marginal productivity to
both factors?
a1 AF, TAMA SFHI0 2 Q= [°KP a0, f>0 a9 S 3 TR & @0k =18
2T FACE Yo ST CFTE2 TwRPI Sesfime Rfs FRfea 23 9

(g) The following are the two demand functions for two commodities X, and X,

with prices p, and p, respectively: X, = p; L7 pg's; X, = plo'5 pz"o'8

Determine whether the two commodities are substitutes or complements.
B X, a® X, @7 vifew S qio @ X, = p ptt X, = pp*t @RiE
p, O p, &3 9w 73 96 Aifkee w3 71 sifteRs vy el Fdm

] 1 2 0 -1
\Sh)leen A= , B=
3 4 6 7

Show that (AB)' = B'A’

1 2 0 -1
ﬂﬁA=[3 4}&1«3:{6 7]@

©(3 (@418 (A (AB) = BA'.

2. Answer any four questions from the following:

fa=faie @-@iat p1Ff6 arsq Teg wies

(8) Find the equation of an isoquant for the production function g =100K"*I""

where K and L are amounts of capital and labour respectively. Show that the
isoquant is decreasing and convex.

TeoARH SCATHE g = 100K°# 7 @3 +Afrafe @ Siiesive @R AN @
Q@RIA K @R L I 5o @ &g sAfawiel ot 330z (e @ sesiesiine @il
fermansl @=. TweT)

@ A firm has the following total cost and demand functions:
C=10"-70"+1110+50 and Q=100—-P. Find the profit maximizing level

of output; also find profit at this level of output.
@3 Tl @b U7 @R BfRW @A WWEE C=10°-70% +1110+50 @

Q0 =100-P . 7 Tw! SR Sestinera A 7 st @2 s Seows
eI A Fo Z@ ole ffa @

¥ The marginal cost function of a firm is given by MC =75+20x-3x". If the
fixed cost is Rs. 1000, how much cost is required to produce 10 units?

G FRAF AT T w0 T MC = 75+ 20x — 3x2 |
I %2 I 1000 51 33 O 10 IS F<) LTS TA0S O G (A 9

1060 2

5x4 =20
1+2+2

5

5



CBCS/B.A./B.Sc./Hons./1st Sem./Economics/ ECOACOR02T/2019

(d) If U =Y¥I" is the utility function of a person where Y denotes wage income 5
and L denotes leisure time enjoyed (per day basis), find his/her optimum leisure
time when the wage rate is Rs. 100 per hour.

9% e TAT SFS U = Y[ @RI Y 2E TR aRm Oy @<k L 29 R
w1 W a2 95! Py, Soo BIel 28 o= F R Al $O 3 2
@ Production function of a firm is: ¢ =8x> + ZOx;/ 2 Prices of two factors (x;, X,) 3

are 7, =1 and », =5 respectively. Derive the equation of the expansion path of
the firm.

G TR Beotma SCoreah &1 g =8x/2 +20x)” 16 TAMI x, @R x, G A
TG 7 =1 @R 7, =5 | BICH TRIARE T T2 it 301

(f) Find the expenditure function for the utility function u = x/x,™; 0<a <1. 5
ToIIS! WPEF = x7x) ;0 < o < 1 €3 SHfraifEe T wwerw i s

3. Answer any two questions from the following: 10x2 =20
frsfrRe Q- 7i6 eived Teq whes
(2) The production function of a firm is given by Q= f(K,L)=K V21¥* . The prices 6+4

of capital (K) and labour (L) are r and w respectively.

(i) Find the cost minimizing inputs of K and L and also determine the minimum
cost ‘C’ as functions of r, w and Q.

*

(i) Denote the cost minimizing values by K, L', C" and verify that K "= é_aC__ ,
¥

L= ?—C—, A= 8C (A denotes Lagrange multiplier) and ok = QL—
ow 8Q ow oOr

<% Il oA W T O = £(K, L) = K21 S (K) @ 0 (L) A
YUEF r AR w
() W IR T @ AoE Affe @ W T, 1, w8 Q 9T HAFFRA

fadize w5
(i) IR MRl K, L @R ¢ @i e 0 aR (e (3

K‘:a—c—, L =§§—, A= lel (A T G QIF) aR oK oL

or ow 6Q ow  or
(b) Construct the indirect utility function that corresponds to the direct utility 10

function u=alng, +g,. Use Roy’s identity to construct demand functions for

two goods. Are these the same as the demand functions derived from direct utility
function?

oo ToTHIel WARE u = arlng, +q, 97 KRBT AGEF Sl Srorwe’ el
Tl AT SfeTer IRRR FRAN 46 @R viEw Fey e g & aerw
oo sicorss wegaie i sifgnl @t e ¢

(c) In a two commodity framework derive the Slutsky equation for a rational 6+2+2
consumer and show that

(i) each commodity must be a net substitute of each other;

(i) own price substitution effect must be negative.



(i) ererefb ~e Sioa A6 {7,
(i) T wITea ACHTT 777 LR AN 2@

é’d) (i) Suppose the markets for tea (t) and coffee (c) are described by the following 5+5
demand and supply functions:

D, =100-5P, +3P| D,=120—-8P, +2P
S, =-10+2P } S, =-20+5P,
Using matrix inversion method determine equilibrium prices of tea and coffee.
(i1) Solve the system for the unknowns x,, x, and x; using Cramer’s rule
2x, +4x, —x, =15
X, =3x, +2x; =5
6x, +5x, +x, =28
(i) 4B (1) @R Fe (c) A BifEw @ @i Srerwrafer fmmi
D, =100-5P +3P| D,=120—-8P, +2P,
S, =—10+2P } S, =-20+5F,
T ReATrow=CER AR bl g3 S Sy wi e e

(i) Cramer % TR AR FEFRS wTFdf @ ¥, x, 9 x, 93 I 7
S

2x, +4x, —x, =15
X, =3x, +2x, ==5

6x, +5x, +x, =28
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