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MATHEMATICAL METHODS FOR ECONOMICS-I

Time Allotted: 2 Hours Full Marks: 50
The figures in the margin indicate full marks. aife T FZ FANG 2957 figi 1
Candidates should answer in their own words A e ©rE I9i & *HANA W
and adhere to the word limit as practicable. Teg F7cd)
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All symbols are of usual significance.

Answer any five questions from the following: 2x5=10
fsfefe Q- #isfp et Ted nies

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.
G5 FRAAR @B e T (C) O Wi B (Q) @9 W F; C =50+3Q |
T A BT ] 60 G | T SCHEA (g 8 #ifora el e
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.
wale (@ fasfEfe siftnt Sieorsat x Giba 7S W &) &R 203 =11
P, =16 -x> RATA P, T x TR A
Are the following sets finite? Explain with definition.
(i) S, = Total production of potatoes in Bengal.
(i) S, ={x|x isan integer}
ferafeie GibefE 7w Rt ©f Feta e =Kok Tt
(i) S, = IRER S (6 TeAM
(i) S, ={x|x a0 sRA]L
‘A’ 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; (i) AUBUC; (ili) (AUB)NC; (v) AnBNC.

@3 FIFAT 100 B RTE 300 B (@or=7 WfFd &6 77 <4° =1 200 BIF (AF
500 Biela (16 A% B’ T @ 400 BIF (AT 600 Bl @orad #fiww ¢ 7 C =W
©E@

(i) A~ B (i) AU BUC; (iii) (AU B)NC; (iv) AnBNC Rz
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(¢) Find the marginal and average functions for the following total function and
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comment on their relative slopes. Total function: R =10g — .
e GilE sicsrwan o 2ifes ¢ e Sorms fdfy s@ o wefr S o

FRACE TG FCE |
Total function: R =10g —¢°.

Consider the production function Q = I*K”; &, >0 under what restrictions on
a and S, the production function exhibits diminishing marginal productivity to
both factors?

A, TeAms SAFIO 2 Q= [°K a0, >0 a @R S T TR B q@wem =
2T FH01 Gf6 TAMICT CFEIR FNRPTIA Serive RKifE F1ded 204 2

The following are the two demand functions for two commodities X, and X,
with prices p, and p, respectively: X; = p;'’p3®¥; X, = i

Determine whether the two commodities are substitutes or complements.

T X, @R X, @2 BIfRA WA G X, = ppl* X, = ppi®® @i
py 9R p, T 09 W1 B3 9f6 #ReS w3y 7 AfsEe w1 e e st

: 1 2 0 -1
Given 4 = , B=
s e 7]

Show that (4B) = B'A’
1 g 0 -1
I 4= AR B= :
5 g 6 7|
O (78 T (AB) = BA'.

Answer any four questions from the following:
e @-cit srafp @ieis Teq wes

Find the equation of an isoquant for the production function ¢ =100K%%°7
where K and L are amounts of capital and labour respectively. Show that the
isoquant is decreasing and convex.

TeAMH TAFF g = 100K 2107 @3 #IfFeifrce 9l Saieive @iIg w99 @l
R K @R L TG o4 @ &g #Affwiel Rt 33021 male @ sicviestivs @i
el g T

A firm has the following total cost and demand functions:
G= %Q3 ~70* +111Q0+50 and @ =100~ P. Find the profit maximizing level
of output; also find profit at this level of output.

a3 TG @6 IW aR IR @A IAXEE C=40’-70* +1110+50 ¢
Q0 =100~ P . iR AP el Seoimeaa AR Ay scal @2 #ifRme Sesiw
I AR F 2@ O el et

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?

6 PR 2N 7 S 26 MC = 75+ 20x — 3% |

M@ 2 07 1000 I 2 1R 10 G35 <) 2FS FACO TS 3 X(A ?

2

5x4 =20
1+2+4+2

5

5



CBCS/B.A./B.Sc./Hons./1st Sem./Economics/ ECOACORO02T/2019

(d)

(e)

®

(a)

(b)

©)

1060

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

% Jfea TS WS U = Y LP @A Y 25 TgR I-W S @R L 29 ReEiew
>33 | ¥ g 219 961 P9ig. Soo BIl 2 o I Rt wfase v 27 ¢

Production function of a firm is: ¢ = 8x11/ 24 20x£/ % Prices of two factors (x;, X,)
are 1, =1 and r, =5 respectively. Derive the equation of the expansion path of
the firm.

@f6 FIGR BeAwa SCrFI0 2@ ¢ = 8x)/? +20x)” 46 TAMIE x, @R x, 97 W
FAGECT 7, =1 @R 7, =5 | FICR T2 ATRF AN g It

Find the expenditure function for the utility function u = xx}*; 0<a <1.
THIfe! SIS w = xx ;0 < < 1 @7 ~fficeifEFcs I8 s fdiad wen

Answer any fwo questions from the following:
fAafefe @-ceieal 716 eeas Ted mises

The production function of a firm is given by Q = f(K, L) = K"*I'*. The prices
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.
ac’

(ii) Denote the cost minimizing values by K*, L', C" and verify that K* = &
"
L= xS , A= - (A denotes Lagrange multiplier) and - = L) .
ow oQ ow  or

@3> FIGHR BeoAma SCrwI0 261 O = f(K, L) = KL/ o (K) OR #0E (L) 7
FAYPCH r @R w.
(i) T FTHSIRA T @ W AR @R TS T, 7, w 8 Q GF FAFFHCA

dias s
(i) T IHREFHN WNelE K, L aR ¢ 2 oo S a3 m3Ate @
k=% p 2% 325 () mmomnae eaw) ax KL
or ow o0 ow or

Construct the indirect utility function that corresponds to the direct utility
function u =ealng, +¢q,. Use Roy’s identity to construct demand functions for
two goods. Are these the same as the demand functions derived from direct utility
function?

ofer® oSl SrFE u = alng, + ¢, 99 W AT oo scorEst Ay
I AR wfewer IR T 9t @R vifEm [y el @ete B oaerw
oIl Siorw SRt fifes ifdnt @R 7= ¢

In a two commodity framework derive the Slutsky equation for a rational
consumer and show that

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

(ii) own price substitution effect must be negative.

10x2 =20

6+4

10

6+2+2
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93 G2 ANTE PN G+ LD (SIS FBH TS Hef Seat @2 orsite
&

(i) ST *fof Sfoa Mo [vde;
(i) T7& R AT 7S 2o AelmE 293 )|

(d) (i) Suppose the markets for tea (t) and coffee (c) are described by the following
demand and supply functions:

D, =100-5F, +3P,| D,=120-8P, +2P,
S, =-10+2P, } S, =-20+5P,
Using matrix inversion method determine equilibrium prices of tea and coffee.
(if) 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)  #EBI (1) 9R FF (c) AR BIfEw @ @ioi SorsaE el
D, =100-5F,+3P,| D,=120-8P, +2P,
S, =-10+2P, } S, =-20+5P,
ifs ReAFeCeT AR 51 Gk SR Sy W e
(i) Cramer @3 fFCTR ARy FEkiRe FTeaei @ X, X, 9R x, 99 9 Fefy
I
2x, +4x, —x, =15
X —3x,+2x, ==5

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