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[This question paper contdins 16 printed pages.]
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Instructions for Candidates

1. Write your Roll No. on the top immediately on receipt

of this question paper.

2. Attempt any 9 questions.

¢

3. Each question carries 10 marks.

4. Use of a simple non-programmable calculator is
allowed.

5. Answers may be written either in English or Hindi;
but the same medium should be used throughout the

paper.

P.T.O.
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1. (a) Consider the following function :

2xif 0 <2
y=11if 2gx<4
6if 4<x<6

For the interval x ‘e (0,6) discuss at what points
the function is discontinuous.

(b) For the total cost function TC = x* + 10x + 25,
show that :

(@) MC is less than AC when AC is falling

™
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(%) wgeT e A AN (equilibrium price and quantity)

I ARG B weer ¥ TR MR T (partial
derivative) T GGl T AR WA Ugad T4
e~ (equilibrium price derivative) & &hd (sign)
T Tew i)

(@) o5 oo & @ ok, &F AR o wgw 2 @

(b) Evaluate the following limit : lim

HEET W R YR wgori? TR SRa=T 1 STt
Hivmg sfaRew uﬁm‘ﬁw * Y e g
EdiN

‘i:’b ) 10. (a) An apparel boutique has the following total cost

function and demand function :

1 .
C=7Q - 7Q* +211Q + 500 and Q =200 — P

where C is the total cost, Q is the output, and. P
is the price. '

Find the profit-maximising level of output for this
firm.

x—8
x>-8x% —64

(8,2)

P.T.O.
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where Q is the quantity and P is the price. All the

parameters y, 0, oo and B are positive.

(2) Derive the equilibrium price and quantity. Find the
partial derivative of these with respect to f.
Comment on the sign of the equilibrium price

derivative thus obtained.

(b) Use partial derivatives to analyse how the
equilibrium demand may change if a increases?

Substantiate with an added graphical analysis. ;

(5,5)

Wheer & g vF oo & wm W AR S
i Sl (equations) ¥:

Q, =y - 8P & Qg = a + Pp,

WEl Q WA & 3R P e 21 i WAl v, 5, a WP

HRAS B

4
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(i) MC=AC at the point where AC curve is
horizontal

| (iii) MC exceeds AC where AC is rising
f ' - (4a6)

%

() Teleliaa wa w® fBEr Hiw :

2xif 0<x<2
y=11lif 2<x <4’
6if 4<x<6
FaE x € (0,6) ® Fw a8 vy &F 7 fgdl ®
Ig WA FEae 2

(@) o R A TC = x? + 10x + 25, & Tore, Taiey
G

(i) W& AC R @1 B W MC, AC ¥ =% B
2

(i) R g W AC a% @R a1 8 981 MC=AC
gl .

(iif) wwF AC 'élafb'@l‘ffﬁ MC, AC ¥ 3iftr ar
] '

P.T.O.
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Let the national income model for a country be :

Y=C+1,+ G, + X, - M)
C=a+c(Y-T)a>0,0<c<]1

T=tY;0<t<land M=mY; 0<m<1

v

where Y is national income, C is (planned)
consumption expenditure, I is investment expenditure,
G, is government expenditure, X, is exports, M is

imports, and T is taxes.

»

(a) Derive the equilibrium income Y*.

(b) Examine the comparative static results with respect
to government expenditure. Interpret its economic

meaning and sign.

P *

(¢) Find out oY and

. Interpret their meanings

and signs. (2,4,4)

\J
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9.

(&) C=2000+09Y, Y,=Y-T 3R T=300+02Y
e mr 21 W@ C = SWIW, Y, = WS I\
(Disposable Income) 3R T = &Y 21

i 39 WgfT (Marginal Propensity to consume)
(i) s FiRm

(@) wet g(v) = v6 + 10 R TR Fifgl

(i) oAt TR (Wewaqul) W (stationary (critical)
HGW) A oI

(ii) @& FPeiRe = & v & o g st
o qE geaw o i [y (relative ma;{ima
or relative minima or inflection point) =Y Tulian
2, N ogea=T qdewr (derivative test) T SUERT
HR! ‘

’

A market for refrigerators has the following demand

and supply equations, respectively :
Qp =7 — 6P and Qg = a + BP,

P.T.O.
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T WE D Ghd WNE Be (total cost function)

{IUHEI?[ (coefficients) <t e WiREN (restrictions)

W G HEM AqRT? A AR

(@) & v W a uEd W GeT 39 UER €

C= ~ 7Q% + 111Q + 50

Q3
3
T 95 C(Q) W IWad () W =g (derived)
afsel Rl g @ 27

»

2

8. (a) GivenC=2000+09Y,Y,=Y-Tand T=300+02Y *

where C = Consumption, Y, = Disposable Income
and T = Taxes. Find the Marginal Propensity to
consume (MPC).

Consider the function g(v) = v6 + 10.
(b) Consider the fu ) =v¢+ 10
(1) Find its stationary (critical) value.

(ii)) Use Nt derivative test to determine

"whether it fepresents relative maxima or

relative minima or inflection point. (4,6)

e ——c
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T Ak 5w & e e s dew Fegar 8
Y=C+1+G,+ (X, - M)
C=a+c¢(Y-T)a>0,0<c<1
T=tY;0<t<lsﬁI.M=mY;0<‘m<1
W& Y wE @ 2, C (Fafw) seiw = 2, 1) Faw

= 8, G, o =g B, X, P 2, M smm @, ek T

T B
J . (F) Sgem I@ Y* wERy

(@) WER =@ & w6y ¥ goaew eifvw aRum
(comparative static results) % Wifwr HIRQ TEH
e o ok wRw o = ARE

m & aﬁzg N O

R HIRE

1;.T.O.
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3. (a) Consider an individual whose utility function is :

(b) For the function =f (x)=

U = (xP + yP)!p

where p < 1 and x and y denote the consumption

of clothing and food'respectively. Using Lagrange-

multiplier method, find out the optimal consumption -

bundle.

x2—10x +24

——, examine
xX—6

its continuity at x = 6. | (7,3)

(=) m@ﬁq%ﬁaﬁa'msﬁﬁmwﬁw%:

U = (xP + yP)lPp

TEf p<1® 3N x TF y AN UG AN S W/
I B I 81 oRisT- Ui B (Lagrange-multiplier
method) T SUART A §T, T IR S T Tl

U
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(@) w y = m® + 2m, & PR fAdew & saa Fw

dy

(chain rule of differentiation) & ITART A §T a

T HRC: S/ m = 5 — x2 Bl

7. (a) Consider a cubic total cost function C = aQ3 +

bQ? + ¢Q + d.

.

What restrictions should the coefficients of such

. a total cost function satisfy? Derive.

»

(b) A publishing firm has the following total cost

a3
function: C = % - 7Q% + 111Q + 50.

Does this C(Q) function satisfy these restrictions

derived in (a) above? (7,3)

(%) f&dt u el @R e (cubic total cost function)

C = aQ® + bQ? + ¢Q + d W fFER iR

P.T.O.

A
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6. (a) Consider the following production function:

Y = (K(t) — a)(L(t) — B) where K(t) = K, + at
and L(t) = L,

-

where K(t) and L(t) denote the capital and labor
stock respectively at time t, and K, L, and a are
positive constants. Find out K'(t), L'(t) and the

rate of change of output with respect to time.

d
(b) Find EY using chain rule of differentiation for the

function: y = m? + 2m, where m = 5 — x2,

(6,4)

(w) Fr=fefaa ST wam W w6k ;

Y = (K(t) — a)(L(t) - B) ¥ K(t) = K, + at 3
L(t) = L, 31

‘T:Tb’f K(t) 3R L(t) i @1 ¢ R o 3R 5 wien
o i ¥, R K, L, # o wwmeE Rads
(positive constants) &1 W & dgr ¥ K'(t), L'(t)
I ASCYE & IR o W AN FOII

]

v

(@) we (function) y=f(x)=i_—):(1)2—+m & f

A

x=6wgaaﬁmﬁaﬁaﬁml

4. (a) The demand function for fish in a market is given
# by Qp = 4850 — 5P, + 1.5P, + 0.1Y, where Y=
Income, P; = Price of fish, P, = Price of chicken.

Given Y= income = 10000, P, =200 and P_=100.

. (i) Calculate the income and cross-price
elasticity of demand for fish. Give economic
interpretation for both the elasticities you

have computed.

(i) What is the percentage changé in the
demand for fish due to 10% increase in

the price of chickén?

(b) Determine whether the function f (x,y):ﬁ; is

homogeneous. If so, of what ‘degree? (7,3).

P.T.O.
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(%) fordt s & ISR W WA W WA Q = 4850 —
5P, + 1‘.5P;+0.1Y,mﬁfmm%,aﬁ Y = 3@,
P, = WO W W, P, = FT o w81 AR
Y = & = 10000, P, =200 3K P, =100 fiar 7w €,

i~

(i)ﬂ@ﬁﬁmaﬂtsaaﬁwﬁrﬁm—gw@a

(cross-price elasticity) =t TUHT SR

(i) IR R OEAT W ME I @ (elasticities)
i E e Rl

(iii) Forerer <t fFr ¥ 10 Wt 9 gfe BFF W oA

= e % e wiiee aRedwr sem?

(@) @ WA (x,y)=4/3y www d PR ke ak
¥, @ frelt RN v W 27

e T e e
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5.

A Japanese firm produces cars (x) and bikes (y). The
profit function is given by :

~

= 160x — 3x% — 2xy — 2y? + 120y — 18

(a) What levels of production of cars and bikes will

make the profit function stationary?

(b) Test the 2" order condition for maximisation of

profits. Evaluate the maximum profit. 4,6)

T WU EH (x) PR AR (y) aEE T 8w
FeTER 8

n = 160x = 3x%2 — 2xy — 2y? + 120y — 18

(%) R S R 0 o TR R I B T o

ReR (stationary) & we?

(@) = = Sftan v & B Bfa @ o Rafr (2nd
order condition) T TULT HIRMCI FAREHTH AN F
HEET R

P.T.O.




