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. (a) Briefly explain the “uses of private savings” ip

the economy. (4)

(b) A bond promises to pay 600 in one year

(i) What is the interest rate on the bond if its

price today is 4007

(i) If interest rate is 10%, what would be the

price of bond today? (4)

(c) Using IS-LM model, show the impact of investment
subsidy to the economy. How will it affect
interest rate, income & investment in the economy?
How is it different from expansionary fiscal

policy? (7)
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2. (a) Given the following information : (5)
Investment (I) = 50
Government Purchases (G) = 40
GNP = 500
CA Balance = -20
Tax (T) = 100
Transfer Payment (TR) = 30
Interest Payment on government debt = 20
Net Factor payments from abroad = =8
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Compute :
(i) GDP
(i1) Net Export
(i) Consumption
(iv) Private Savings

(v) Government Savings

(b) “Seigniorage is first an increasing function then a
decreasing function of nominal money growth”,

Do vou agree? Explain, (4)

(¢) What is full employment budget surplus? How is
it different from actual employment budget

surplus? How does a decrease in MPC affect the

budget surplus? (4)

(d) “An increase in Government spending by $10 leads
to fall in the budget surplus exactly by $107, is

this statement is true or false. Foxplain, (2)
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3. (a) India issues 10,000 cr. debt forgiveness to one of
its neighbouring country. How is this transaction

accounted for in the balance of payments of India.

3)

(b) How does hyperinflation affect economic activity

of a country? (5)

(c) What do you understand by Policy mix? In an

economy, illustrate the effects of a policy mix on
equilibrium output and interest rate. How the
monetary accommodation of fiscal cxpansion
leaves the interest ratc unchanged as the level of

output rises? Explain. (N
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‘(a) What is GDP deflator? How is it different from
CPI deflator? How does CPI inflation overstate

the cost of living? (4

(b)Y What is the demand for Central bank money?
Using appropriate diagram explain the equilibrium
in the market for central bank money. How does
@ decrease in the supply of central bank money

alfeet its equilibrium? (5)
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780
(¢) Given : C=08(1-t) Y
t =0.25
I = 900 -20i
G = 800

L = 0.25Y - 50i
M/P = 500
Find

(i) Find equilibrium level of income &

Consumption.
(ii) Calculate budget surplus at equilibrium.

(iii) If govt. spending increases by 200 how
much would be the new level of private

spending. (6)
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5. (a) Consider an economy whose real GDP is 5000 ip
time period 1 and 6000 in time period 2. The GDP
deflator for the same economy is 105 in time period

1 and 120 in time period 2.

(1) What is the nominal GDP in time period |

and 27

(1) What is the rate of inflation in time period
23

(iii) If the real rate of interest in time period 2
is 4%, what is the nominal rate of interest

in time period 2? (3)

(b) Why is central Bank money is also called High

Powered Money? Explain using the concept of

multiplier. Assuming that moncy multiplier is 7 and

overall supply of money is 35000, what will be the

central bank moncy? (5)

(¢) Explam the relationship hetween effecniveness ol
y & interest clusticity ol money

()

monetary polic

demand using diagram,
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(d) Assume a model of the expenditure sector with
no govt sector. If the savings function is defined
as S =—400 + 0.2y, and the autonomous investment
increases by 200, by how much will consumption

increases? 3)
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(a) Differentiate between intermediate and final
goods. Under which category are Capital Goods

and inventory investment included and why?
(3)

(b) Suppose that money demand is given by M'=Y

(0.25-1) where income is 100 cr. And supply of

780 13

money is 20 cr. Assume equilibrium in money

market
(i) What is the interest rate?

(ii) If central bank increases interest rate by
5%, what should be the level of money

supply for the money market to be in

equilibrium. (5)

(¢) Examine the impact of a contractionary fiscal
policy on output & interest rate under two

assumptions :
(1) Interest rates are kept constant

(i1) Money stock is kept constant (7)
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7. (a) A factory owner purchased 5 new machines at
Rs. 30,000 each. He sold his old ones for

Rs. 60,000. What is the net impact of these

transaction on GDP? (2)

(b) What determine output and employment in the

classical system? What role does the aggregale

demand have in determining outpul, employment

and price level? (7)
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(¢) Explain how each of the following events affect

monetary base, money multiplier and money
supply.

(i) Central bank follows expansionary open

market operations.

(ii) If there is an increase in the amount of
money that people hold as currency rather
! -y M [

* than dé&posits.. . (6)
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Attempt any four of the following : (6x4=24)

(a) (i) Let Y=10KL - JK-+/L and K =0.2t + 5
and L = 5e%!"", Express the rate of change of
Y as a weighted sum of the relative rates of
change of K and L. Can you attach any
economic significance to the weights?

(ii) Let r = r(x,y), x = x(s,t) and y = y(s, ).
Given that

x(1,0)=2,  x(1,0) =1, xy(1,0) = 7,

y(0)=3, y(l)=0, y'(0)=4

(23) = -1, 23 =3, 123)=5

r(1,0) = 6, 1)(1,0) = -2

or
te — ats=1, t=0.
Calculate P at s

(b) Given f(x,y) = Inyx? +y* .

(i) At (1,0), in what direction does f increase
most rapidly? What is the rate of change
in f in that direction?

(ii) Find an approximate value for f(1.01,0.02).

How large is the error caused by this
approximation?

(¢) (i) Given f(X Xyn X)) = X0 XXy X0 Is f

homogenous? Is it homothetic? Are the first

order partial derivatives of the function

homogenous and it yves of what degree? Show

. L1 1
that ' lk\l'\."'“'M‘L"‘_‘”"__"]'

(i) Suppose that f{x, v) is homogenous of degree
2owith (23 4 and ((4,6) = 12, Find
10,9,

PiT.0:
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(d) The following system of equations defines
u = u(x,y) and v = v(x,y) as differentiab)e
functions of x and y around the Point

P=(xyuv) =(1110):

(u+ 2v)* + xy? =2u - yv

(1 + u?)? - z%v = 8x + y’w?

Differentiate the system and find the values of v’
x?

u', v/ and v'.
yr % dv:r

]

(e) (i) For the function, f(x,y,z) = T
(x +y )

determine whether the function f increases

or decreases at a specified point P, = (1,1,1)

when one variable increases, while the others

are fixed.

(i) Assume that the equation e®' —2x -4y =¢
implicitly defines y as a differentiable function
of x. Find a value of the constant ¢ such that
f(0) =1 and find the slope and the equation
of the tangent at the point (x,y) = (0,1).
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x(1,00=2, x(1L,0)=-1, xj(1,00 =7,

y(0=3, y(1)=0, y'(0)=4
(2,3) = -1, (2,3 =3, 123)=5

r(1,0) =6, ry(l,0) = -2
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(ii) £(1.01,0.02) & forw Hﬂ?ﬁ?'ﬂﬁ'm%l
@ wEw @ FROES AR AR =g 2

@M () B f(x), X, X)) = X)X, X, SRS |
faaey (BFiEE) 87 o0 3 waey (FrRfe)
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Afeew) o T (AR W) 3 g
aft & @ few sw (Rf) @ 27
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xl Xz XI'I

(i) o i fF f(x,y) BR 2 =1 99ew 2 aw
f(2,3) = 4 3K £3(4,6) = 12 T £(6,9) AT X |

() Fefefiaa el &t womelt u = u(x,y) 3R v = v(x,y)
HERTP = (x,y,u,v) = (1,1,1,0) @ HmET@ x 3
y ® Famea (R ) e & w9 ¥ ofenfed et
21

(u+ 2v)’ + xy? = 2u — yv
(1 + u?)? - z2v = 8x + y’w?
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|
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®) (i) Re M waw f(x,y,z]:( Z"z),a}ﬁ.{qﬁu’fﬁa
X+y
X for wor v ffde Mg Py = (1,1,1) W =@

2 97 yeaT 2, WE UF W dedl 7, Waih A9 R

B B

(ii) AT foF FfET 9 — 2x — 4y = cRE (SRafies)
WAy A x D UF Faaod (RERREe) wa
2 w0 ¥ gfwfes s 31 9 £(0) = | Rar gaw
2 @ R ¢ 1 99 A SR Jar {4 (x,y)
= (0,1) R wiR@Er (¥ue) = To= (F9) @R
TR T HI |

(7x4=28)

2. Attempt any four of the following :

(1) Consider the function f(x,¥) = X* = y* = xy — x°.
Find and classity its critical points. Find the domain
S where [ is concave and find the largest value of

{in S,

PiTIO:
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(b) State the necessary conditions for the solutj
On of

the utility maximization problem, U(x, y)= (\/; _‘_\/;)2

for general values of p , p and M. Find the Optima]
values of x,y and the corresponding value of A
(the langrange multiplier). What are the consumer’s

demand functions for x and y? Find the indjrec

utility function U*(p_, P,» M) and verify that

kza_U‘, |
oM

(c) Find the extreme points and extreme values for
f(x,y) = xe¥ — x? — ¢¥ on the domain defined by

0<x<2and 0<y<1.

(d) The function f(x, y) is such that

Firstly, £L30, f; > 0;
Secondly, £. <9, I;; < 0; and
Thirdly the level curve y = g(x) is defined implicitly

_ ‘ ) - ation
by f(x,y) = ¢ where ¢ is a constant. The functio!

1S such that all level curves are strictly cOnVe*

9

Let F be a differentiable and strictly increasing
function of one variable. Which of the above
mentioned three properties are preserved for the

function W(x,y) = F(f(x,y))?

(e) Let f(x,y) = (x* — axy)e’ be a function of two

variables with « as a constant and a #0.

(i) Find the critical points of f and decide for
each of them if it is a local maximum point,

local minimum point or a saddle point.

(ii) Let (x*,y*) be the critical point where

x*#0 and let f*(a) = f(x*,y*). Find

df” ()

da

and show that if we define

. . ?‘F(x*,y',a)
I‘(x,y‘u]:lx‘ —ax}']e-‘ then ———==
aa

P.T.O.
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T g B @ R T W W g e Jg@ W, f), <0, f) < 0;
o ?IS%‘E{‘WMWW saa y = g(x) & f(x,y) = ¢ B/ 904 ¥9 ¥ A
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T T T TET ¥ I D

(@) I sftrEawERe e (Aedees ifeer )

w1 fIT F Ush sraehe-ig 3R T W qUTET | =g

U(X.Y)=(&+J§)2%W%mm,ﬁ A FAT B | IR G O F F FwiA-ar 7 f2y aw
e W(x,y) = F(f(x,y)) & forv gdfgm 2 ?

T, p, p, IR M & W T @ R ox,y R

Sferehe A 3R A (HRS AR ) B W AT (%) 1 AR A =} A TH G f(x,y) = (3 - oxy)e?
Wmlxéﬂty%ﬁ'{q 3 S S fRar mr 2 o o R 2 9wr 020
m%?mamwu*(px,py,M)maﬁm (l)ﬁqTWWf%ﬁ?ﬁmﬁgmaﬁ%?@?
I ¥ wAE & fog fofa #ifse 6 = gz B
Wﬁwﬁaﬁﬁa%l:%| W sifteaw i, wEE A g ar dew
g 21
(M v my e . '
Ei W) =oret gt e (i) 77 A (x*,y*) Blewer fig & &&f x* =20
T WS W ourw () 0<x <2 9N
0<y< *
y=l ﬁmwgl Sﬁ?'ﬂ'ﬁﬂ% 1‘*([“:1*(}:*.},*)%' dfd(a)
(04
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i Fiow IR fmn o &

f(x,y,u)z(xz —axy)e”' Ry i 3

4 e a(a)
oa. da

fRar |

3. Attempt any one of the following : (7x1=7)

(a) To feed his stock a farmer can purchase two kinds
of feed. The farmer has determined that the herd

requires 60, 84, and 72 units of the nutritional

elements A, B, and C, respectively, per day. The '

contents and cost of a kilogram of each of the

two feeds are given in the following table:

Nutritional Elements

(units per kg)

A B C Cost (Rs. per ke)
eeg 1 3 7 3 100
Feed 2 2 2 6 /l’ﬁ//

806

(b)

13

(i) The farmer wants to determine the least

(i)

(i)

(i1)

(i)

expensive way of providing an adequate diet
by combining the two feeds. Set this up as a
linear programming problem and find the

minimal-cost diet.

Does the optimal solution change if the price
of Feed 1 increases from 100 Rs per kg to
140 Rs per kg, with all other data unchanged?

Solve the following problem :

2
max 3x + 4y subject to
Ix -
x20, y=20

Compute the increase in the criterion function

it the first constraint changes to 3x + 2y < 7.

Compute the increase in the criterion
function it the second constraint chanees to

Nt 4.\"‘“‘-:‘.

P.T.O.
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(iv) Prove using (ii) and (iii) thgq if (
X,y)

feasible in the original problem " is
€n t

. . he
criterion function can never
¢ large
rth

: a
the optimal value of the Criterion fun n
Ctiop

obtained in (1).

Frefefias ¥ ¥ frdl o @ IR A -

(F) T T I ' W ORE DR D R g
(Ws) @le wehar 21 e ¥ Frffe e 2 fr o
E W WifeT FAw: 9 wel A 9 60 aFT, B @
84 g IR C &t 72 e &N mawgwar o 21 A
YER & TR 9 e ane stk e fefiied

e ¥ & T 2
EIEC G|
(afre wfr Foreh)
A B C m(g@qﬁﬁ??‘ﬁ)
_///
|2 40
{\L2 2 6

15

(i) fora 2 IR =1 fieeR ot MR e F &+
a8 @ wde PR wer ama 2@
v Pasw W (R denfi) @ @ s
¥ @ st =Few e e sER (31ge) WE
cadl

(i) afe = 1 &t S 100 T A e F "eaw
140 ¥ wia e 2 o 2 SR I e e
FuRafda @a &, O T seaw gEEE (SR
e w27

@) (i) FefaRas e (dsw) S &

o o m [3x+2y<6
sftreraw (Fe) 3x + 4y TR \ILX+4.\'54
x20, y=0

(ii) afd ueel s (FRE) 3+ 2y ST ¥ Fed o
2 A e (mgﬁ‘ﬁm)w#g_ﬁ"aﬁmﬁu

(iii) afe @ wen (WERQ) NP4y s S A W

R Q) s (k) wee A g ) o

P.T.O.
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|

4. Attempt any two of the following : (8x2=1)

(a) (i) Find the area of the region between the
curves: y, =3x*—6x + 8 and y, =-2x>+4x +1

from x=0 to x=2.

(i) Show that y(t) = 2e% + 1 is the solution to

the differential equation c:I_y = 6y — 6 where
t

y(0) = 3. Does y(t) converge to 2 steady

state? (4~4}

() (i) Let the rate of investment be given Y L
-funC{ion‘ I(t) = 12t'3, If K(0) = 25, find (he
time path of capital stock. Find the
of capital accumulation during ‘'

intervyal [1:37;

amou!

(im¢

(i)

(c) ()

17

The demand and supply functions in the

market for a commodity are given by :

Qg =— Py
Q. =1+ 0.5P,

Q, and Q, are the quantity demanded and
quantity supplied of the commodity at time t,
and P, represents the price in time period t.
Find the expression for P _in terms of P _, in
the equilibrium. Solve the corresponding
difference equation. Is the time path of price
oscillatory/non-oscillatory and convergent/
divergent? Illustrate using a graph. Consider

P,=1. (4,4)

Find the general solution of the differential

equation P = 3[D(P) - S(P)] where 8>0
and D(P) = a — bP gives the demand of a
commodity and S(P) = a + BP gives the
supply. a, b, o and p are positive constants.
Determine the equilibrium state and examine

whether it is stable.

P.T.O.
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(ii) Given that :
C, =90 + 0.8y,
L= 50
Y, = 1200

Y, C and I are the nationa) income,
consumption and investment at time t. Find
the time path of national income, Y. Comment

on the stability of the time path. (4,4)
Fefofas % & i @ @ s SRl

(F) (l)aﬂﬁ )"|:3x2"6}(+8 3;11—( y2=_2X2+4x+]$
=, x=0 XZZ,W‘«%%HWW
ﬁ'ﬁwl

(i) T % B (1) = 260 + | i el (B

N d it
T ) _d% = 6y - 6 ot y(0) =37

;  fgaldd ("""‘N”
B (1) feqr (vef) sreren A

o 27

19
806

@) (i) T A fw & = W (W) [(H)=12t"
o & wE 1Al K(0) = 25 B A ol Wi
g 94 (eTEd ) T I | e sewaw [1,3]
# N g @ @ A A I |

(i) oty aeg B forg Ao ¥ W (fiE) o sl
(@t ) e few M

th =4 - P!'

Q, =1+ 05P_

Q, ¥R Q W t W T F W v AT =
WA R, JA P, T W FE GEAERT ¢ F R
W X PR R www P B W (o) ¥
A Tt (i) s aiem
(Retwr sordeer) = v R 1 = ey 1 v
(T ) g A () / e A (o
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R ME I e R ey ) po- | ae
0

far Y

P.T.O.



806 20

() i e (RS S94) P o= $(D(P) -
§(PY] T WA LT S B 5> 0 o
o 7 & T (B D(P) = a — bP 3R S(P)
_ o+ pp W R abo AP FERC
R () & | o R LR ¢ i
¥ f @ 98 TR 2

(i) fear 2
C,= 90 + 0.8y,
I, = 50
Y, = 1200

Y, C, #% I @@ t W TG 3d, @9 o
Z | T2 m%ﬂmwﬁﬁaﬂﬁa'w
T (eTzw w4) & Remar wr feoael ST |

Deshbendnu.COllgge Libragd
Kalka), New DO"'I‘-"Q =



[This question Paper contains 8 printed pages. |

@ Your Roll ;.

Sr. No. of Question Paper : 3675

Unique Paper Code : 12271201

Name ot the Paper . Introductory Macroe

Name of the Course : CBCS (Economics) -3 Core
Semester/Scheme/Mode  : I

Duration : 3 Hours Maximum Marks : 75

Instructions for Candidates

b b
.

Write your Roll No. on the top immediately on receipt
of this question paper.

2. This paper consists of 7 questions. Answer any 5
questions.

td

All questions carry equal marks.

4. Answers may be written either in English or Hindi:
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, ¥ 7w R s W & I Ak

% Faft we wE A @ T

4 TE V- IR Sen a1 R R v i ¥ S, S
a1 ITR FT AW TF @ B MY |

b2

(ar

What do you mean by balance of payments
accounts? What is the fundamental balance of

payvments identity? Explain with examples. .

Define private saving. How is private saving used
in the economy? What is the relationship between

private saving and national saving? (7.5,7.5)

(¥) ¥ Sge @ ¥ T T GHAS 8 7 I TEAe

=1 e FgET w91 27 IaTEIOT Wled FHEAST

(@) el 79m =+ ofenfim ) sefeaen ¥ ol a99 @

I7Ar F4 foRar s 27 el wue ok adE wed @

T Far gEy 27

(a) Explain the determination of rate of interest by

the demand and supply of money. What happens
1o the interest rate if:

(i) Nominal income increases

(i) Money supply increases

3675 3

(b) Seignorage is the real revenue from money
creation. If the government chooses a constant
rate of nominal money growth and .maintains it
forever, what would be its effect on Seiznorage?

(7,8)

(3) =1 A Wi Sk S 2R = w2 Brefor 9 s
W W R w o B A

(i) =wem A @ ¥ ofy o 2
(ii) W= smaf§ @ 2

(F) o7 go & Tfas oo 21 af TR wRhw 0
e it vF R W g 2 3k R Fw B o=
wadl #, &t W (Seignorage) W FE WHE T3’

(a) What are the social cost of expected and

unexpected inflation?

(b) Write short note on following :
(i) High Powered Money
(ii) Quantity Theory of Money (7.%)

(37) sy i e EEHIE A FETE T
2?7
P.T.O.



4.

(a

Define IS curve. Explain its derivation graphically.
E.;cp}ain the factors causing shift in IS curve with
suitable diagram.

' Suppose we have an economy described by the |

following functions :

Consumption Function, C=50 + 0.8Yd
Investment, 1=70

Government Spending, G=200
Transfer Payments, TR=100

Tax Rate, 1=0.20

(i) Calculate the equilibrium level of GDP and
the multiplier in this model.

(i) Calculate the budget surplus (BS).

(i)) Suppose that t increases to 0.25. What is

the new equilibrium GDP and the new
multiplier?

3675

5

(iv) Calculate the change in the BS. Would you
expect the change in the surplus to be more
or less if MPC is 0.9 rather than 0.87

(v) Can you explain why the multiplier is 1
when t=17? (7.8)

(1) 1S % @) whorfm =% seE meRy @ v g

TAAEC| I AN T GEEA F IS aF A FEAT
TN A FRE @ @R A

a9 e & TR 9w eefatas w1 zm st
Srderee 2

I wed, C =350+ 0.8Yd

BRm, 1=70
TWEN @4, G =200
T A, TR =100

] R, T=020

(i) =| Wieed ® 99e WE INRE F GO T AT
AR F M F

(i) wo SfRw (BS) & WoE &

(iii) @ Sfoe fF o« seER 025 @ W R T

¥ GDP 3 7 T @ R0

P.T.O.



3675 6

(iv) ww } aRee e W AR Mpe o @
ma.o%ﬁwmaﬁé}wﬁmaﬁ
IRT =9 U e

(V) =0 o oww ww ¥R W i=1 B 2
T | e R Y

<

3. (a) What is liquidity trap? Is monetary policy effectjve
in this case?
(b) The following equations describe an economy-
Consumption Function, C=0.8(i-)Y
Tax Rate, t=0.25
Investment, 1=900-50;
Government Spending, G=800
Money Demand Function, L=0.25Y-62.5i
Real Money Supply. M/P=500

C.L.G etc are measured in Rs crores and i in %.
(i) Find the equation of IS curve,
(i1) Find the equation of the LM curve.

(1) Find the equilibrium levels of output and
rate of interest,

3675

7

(iv) Compute monetary and fiscal policy

multipliers (6,9)

(a7) %ﬁaﬁa@m?’wwmﬁﬁﬂﬁ?%m&

87

(@) ﬁﬁﬁlﬁﬁaﬂﬁmﬁwmmwhm%%-

STHA e, C=0.8(-)Y

T A W, t=0.25

e, 1=900-50i

WHEN @4, G =300

TR fRais waw, L=0.25Y-62.50

e w1 ==, M/P =500

C,I,G e =t #3392 ¥ 3k | F % ¥ W w7

21
(i)
(ii)
(iid)

IS o &1 i w9 $iaw
LM 9F &1 W6 WF F5)

JARA 1 ATEF TR IR W F R AR

Eqimid
AfrE 3R Tawmm Ay o @ e =
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6. (a) Explain the determination of equilibrium level of
output, employment and the real wage in the

classical system.

(b) Explain how the interest rate is determined in the

Classical Theory. (8.7)

(3r) mmﬁmmsﬁ?wa
g ' o FulRor o arean w4

(@) mﬁ%s@uﬁaﬁﬁmaéﬁ%ﬁzﬁﬁaﬁ
I

7. (a) Explain the effect of investment subsidy on

equilibrium interest rate, consumption, investmens,
GDP. Use suitable diagrams.

(b) Explain the important steps in the working of
transmission mechanism. (9.6)

(ﬂ)ﬂaﬂ?ww,w,ﬁ%,ﬁaﬁ}wﬁ%ﬂﬂ%ﬂ@
%Waﬁwﬁlmmﬁﬁfmm
Ealited

(@) clafm 73 & @ A wEeql woY )
ol

(500)
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1. Attempt any four of the following : (4x5.5=27)

(a) Examine the definiteness of the following quadratic

forms :
) fix,y) = -x> - xy — y?

(ii) —x? + xy — y® subject to 5x — 2y = 5

(b) Find the domain of the following functions and

draw the sets in the xy plane:

(i) f(x,y)=vx+1 +\[)—z

(ii) g(x,y)=ﬁ/9 —(x2 * yz)
[In lieu of B for PWD)

Find the domain of the following functions :

3833 3

(i) F("sYJ=\/;-‘]+J;

i) g(xy)=fo-(x*+y7)

(i) £(x,y)=In(1-x* - )

(c) Show that x> + y2 = 6 is a level curve of
f(x,y)z,a'xz.'.yz - x> = y? + 2 and that all the
level curves of / must be circles centered ar the
origin.

d’z d’z

I 2 X - Y | e
(d) Let z = Eln (x* + y°). Find: i B

(e) Examine the homogeneity of the following

functions :
(xpxaxa)”
() Flxy X %) = 0T



4

(i) G(X,. X3 X3) = (ﬂxf +bx$ +cx§)

2 Attempt any four of the following : (4x7=28)

(2) Suppose a monopolist is practicing price
discrimination in the sale of a product by charging
different prices in two separate markets.
Suppose the demand curves are P, =100 - Q,
and P, = 80 - Q, and suppose the cost function
is 6(Q, +Q,). How much should be sold in the
two markets to maximize profits? What are the
prices charged? How much profit is lost if price

discrimination is made illegal?

3833 5

(b) Use the extreme value theorem and find the
extreme points and extreme values for f(x, y)

defined over S when
(x,5) = X4y +y-1, 8 = {(xy) xt+y2¢ 1}
(c) Let the function g be given by
Yyl

g(x,y) = x*y* + 2x?y? - 2x2 - 2y

Find the stationary points of g and classify them

as local maxima, local minima, global maxima, or

global minima.

(d) Examine the concavity/convexity of the following

functions :

() f(x,y.2) = (x+2y+32)



(i) f(x,y) =X -y =X

(¢) Maximize U(x.y) = 100 — e™* — e subject (o

px + qv = m.

(1) Solve for x and y as functions of p, q, and

m.

(ii) Prove that x and y are homogeneous of

degree 0 as functions of p, q, and m.

3. Attempt any three of the following : (3%x6=18)

(2) Show that any function x = x(t) that satisfies the
equation (t — a)> + x? = a? is a solution of the
following differential equation :

2lx-d—x+t2—x2:0
dt

3833 7

(b) Find the area of the region bounded by ¥ = x’ the

x-axis and the line x = 4 for x - 0.

(c¢) The marginal cost function of firm is MC = (log x)%.

Find the total cost of 100 units if the cost of

producing one unit is Rs. 22.

(d) Find the differential equation of the family of circles
passing through the origin and having center on

the x-axis.

4. Attempt any one of the following: (1x7=7)

(a) Solve the following linear programming problem
Max 3x + 4y

3x+2ys6

> =0
subject to 1x+4\_£4 xz20 )

i iterion function if
Compute the increase in the criterion functio
i S 3% + 2y < 8.
the first constraint changes t0 3x + 2y
DT O
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(b) Write the dual of the linear programming »¢..-

™

given in part (A) above and solve it

(500)
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L @ - @ e @ I Ry e Pl e o g

FwaeE o |
2. s ot 5 U B W |

3 W @ @S & U Y B HET BA |

4wt g B HE T B
5 UF URY DERAC B ITAR F A B

6. TEWHE - YA & IR Foi ar B Bl v v A S, A

| ITA & AAH U B AT AR |

. (a) (i) If a country has a current account deficit of
$60 billion and a capital account surplus of
$40 billion, what is the net change in its

(b) What do you mean by open market operations’

et
How does the central bank use open markh .
n the

4)

operations to control the money supply !

official reserve assets?

(i) What is the main problem economists face 17

; : ?
measuring the expected real interest rat¢:

4

economy?

1297

(c)

(i)

() ()

3

(i) Within the classical model, explain the effect

of a decrease in the marginal income tax rate
on output, employment and price level with a
suitable diagram. (7)

Given the following information, compute the
values of monetary and fiscal policy
multipliers (3)

* Consumption C =100+ 75yd
* [nvestment I = 240 11
« Tax rate t = .20

* Demand for money L = 2y - 5i

g2 fd 3w =1 A A\ W $60 Rfva H
gt @ e $40 ffemw R, A e
wftrfte swfeE Hofey & w@ aftad == 27

(i) anfem amafds @ra @ a A sdwfemr =

A A W w7

(@) TR AR A § A wwed ¥ e %
wmﬁﬂmﬁamﬁmﬁmﬁqﬁw
A @ IR B8 e #7

P.T 0
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@) (i) e e @ A, T IR Ry g
I, AR AR T TR W AT g

~

(a) Why are goods and services counted in GDP at

market value? Explain any two problems in using

@

(b)

4

= ¥ TR D TWE @ e w)

(ii) i g A 3 1, ARE IR Tl

%W%mﬁﬁmﬁt

. IYWAT C =100 + .75yd
. Ry I =240 — 10i

T T t=.20

o I @ OHA L=2y-5i

market value to measure production.

(i) Consider a bond that promises to pay

one year. What is the price of the

if the interest rate is 8%?

. ice 0
(ii) Explain the relationship between the pri¢

the bond and the interest rate.

4

7100 in
bond today |

)

1297 5

(¢) (i) Use suitable diagrams to explain how an
increase in the public’s taste towards less
leisure would affect the real wages, output
and employment in the classical model.

(3)

(ii) Using the IS-LM framework, show the effect
of investment subsidy on the level of
investment, equilibrium income level and

_interest rate. (5)

(%) TGR IR AR A AR T W GDP ¥ F A
W 87 I F A B o A9 = w IwEn
Ercie B - s e o e T

@) (i) v % aE WA A A 200 =
W F1 AR FA B AR WS R 8%
2 @ e W I T F R

(i) @ N W A WA R P A T W
Ll

PT .0
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fa) () et I R i
fﬁmmﬁﬂﬁmﬁﬁiﬁ'
FoREe Aed A AT A, IR g
AT & A WfAT FHaE

(i) ISLM 2R @1 9 W@ @, PR @ w
ﬂwmmﬂzmawﬁﬂmmm
e RaEw

()

(a) (i) If an investor buys a bond with a nominal
interest rate of 8% and sells it after one
vear when the inflation rate is 6%, what
does the investor earn the real interest

rate?

(i) How does inflation affect the real interest

rate and purchasing power of money? )

(b) What is the primary,"ffunction of money as 2

medium of exchange? In what ways does money

4)

Serve as a store of value?

1297

(c)

(37)

7

(i) Given the following information :

(i)

*  Consumption C =80 + .75YD

* Investment [ =200

* Government Expenditure G = 120

+ Tax t=020y

(a) Calculate budget surplus.

(b) What will be the effect on the budget
surplus when the tax rate increases from
0.20 to 0.30? (4)

Under the conditions of the liquidity trap,
fiscal policy will be perfectly effective
because there is no crowding-out effect.
Explain this statement using a suitable

diagram. (6)

(i) aR = FRATE 8% = AMfw =w = D Ty

v A ®@ied 2 IR R o B aw A
2 W P W/ 6% B, A Flvw aRe
oS W A s 37

P.T.O.
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(i) Ty A W T AR T A T g

A A il wE B7

(@) A 3 WU B X T W RS T oy
27w B YER T B R ® T F T

(®)

87

(i) Prfofem S &

. I C = 80 + .75YD
. fRw I =200

« WEQ T G=120

. 259 t=20y

(%) avc AT N TET W

(@) #X 3 W 020 ¥ 0.30 Teh WA W I
FfeEy W wWE g ?

o W A @ e, qoeg AR T
T A g AR A T W et I
wmqﬁﬁm%nmﬁaﬁf?‘m
TR T HYT A e W

1297 9
4. (a) Explain the different components of the current
account of the balance of payments. (4)

(b) Explain how demand for money and supply
determine the equilibrium interest rate when
currency is the only money in the economy. Show
the effect of an increase in nominal income on the
equilibrium interest rate. Explain with a suitable
diagram. (4)

(c) (i) How does proportional Income Tax act as an
automatic stabiliser responding to economic
shocks or fluctuation? (4)

(i) (a) Assume the following IS-LM model.

C =100+ .75 YD

«+1=200-101

+ G =150

« t = .20y

« L =4y-21
« M = 800

s P=2

P.T.O.
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(a) Calculate the equilibrium level Ofiﬂcmne

and 1interest rate.

(b) How much investment and income yjj
be crowded out if the governmep,
increases its purchases by 100 and the

money supply is kept constant? (6)

(¥) WA T B O @ D @A e 9 amen
FiI

(F) =W F v sieaen ¥ @ € vwaE @ @
F A AR A, W AW D AT B By AuiRa
T B A AW /W A I ¥ g
e s o wfe s

(@) () el swE s e ar gar-ae &
TR ¥ A e WA § W A 9
T w27

(i) == & fa frfafam 1S-LM wea B

*C =100+ 75YD

*1=200-10i

1297

5.

(@ O

11
*G =150
*t=.20y
* L = 4y -2j
*M = 800
ep=3

(%) 3@ 3R &AF ® F AT =W A A0
4l

(&) aR @R It @z 100 7% 72T T IR

@1 Al B @@ s @ fAw s am
w1 welEn a3 fFeer B

From the following information, calculate GDP

using the expenditure method

Personal consumption expenditure (C) 10130
Business fixed investment 1694
Residential investment 477

Inventory investment

i
L

Government purchasing of goods

P.T.O.
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and services

2883
+ Corporate profits 480
« Exports 183
« Imports ' 2539

(i) Explain why Transfer Payments are po

included in the calculation of GDP. 4)

(b) Explain the process of the money multiplier,
assuming people hold only checkable deposits and

do not want to hold any currency. 4)

(¢c) (i) Why do changes in government purchases of -

goods and services have a larger effect on
equilibrium income level than equal-sized

changes in government transfer payments?

C)
(1) For an economy it is given that :

* C=200+08YD

* I=100
« G=160
* TR = 50
ot =28,

1297 13

(a) Find the equation of IS curve.

(b) Draw IS curve using the above IS

equation.

(c) Examine this IS curve carefully and give

a reason for its shape. (6)

() (i) Fe=fRem smwd & =g fafn = 33 ==
TEA W ITNE F A HE

- SfFE I =@ (C) 10130
- FERAREE FEw 1694
. s e C477
. 3D faw -35

- T @ AAA F FWEW w|qE 2833

« FYRT FAH 480
. = 1831
O 1 2539

(i) wAW f S WEE B GDP # e ¥
e @ 8 R w3

P.T.O.



1297

14

1297 15

WA, T8 A _
@ ™ T ) i ® A *‘?{ 6. (a) (i) If a country’s investment is $400 billion, its

@)

@ § AR .
e e A TR B
T 2

(i) aﬁﬁﬁ:ﬁtﬂmﬁfﬂﬁiﬁmﬁtﬁﬁh“ﬁamﬁm
TR FAT AT A TA IR B
& e ¥ G A TR W AT e
et 27

(i) v sfemen & fw a8 Rar w2 f

C =200+ 08YD

« [ =100
+ G=160
+ TR =50
¢ =125,

(%) IS o% &1 GO @

(@) EL e e————C
i '

(@) =@ IS a% = ummghgxﬁﬂﬂ!*iﬁ
TR AER H HRO q@TN

government saving is -$100 billion, and its
current account is $50 billion, what is its

private saving?

(i) If a country’s exports of goods and services
are $200 billion, its imports of goods and
services are $180 billion, its net income from
abroad is $10 billion, and its net transfers
from abroad are -$3 billion, what is its current

account balance? (4)

(b) (i) Suppose the ratio of currency to checkable
deposits is 0.25 and the reserve ratio is 0.20,

calculate the value of money multiplier.

(ii) If the reserve ratio is increased to 0.40, what
will be the new value of the multiplier? Give
reasons for the change in the value of the

multiplier. €))

(¢) Using the IS-LM model, derive the aggregate
demand curve. What will be the effect on the
aggregate demand curve if the nominal money

supply is increased? (10)

P.T.O.
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af fs® 2w @ fRAW $400 ﬁﬁwt,qﬁ
s® wad - S100 R 2, SR g,
@ $50 ﬁ%ﬂi,ﬁtmﬂﬁﬁiﬁmm
L

R S W = TR ﬁt%ﬁ!&i’fm%
s200 Rfvae 2, gl 3 VR = gy
sis0 Rt 2, fRw ¥ & e wm g
fifere 2, 3R fRw ¥ T Q& w=aw - g
it 2, O TEE. 91 @@ I R/ 7

= W & e 3R 9% gl W@
FATE 025 B IR I FIWE 020 ¢, A
@ S B AR W A W
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A T w1 A A A o R A
REFT F FROT Fargd|

(®) 1S-LM em a1 v el g A w09

ot e a7 oyt aw W@ B A g AT
1 e T2 ?

1297
7. (a)
(b)
(c)

(1)

(ii)

(1)

(i1)

(1)

17

What is the definition and formula of GDP

deflator?

What statistic would you need to check before
celebration if the nominal GDP doubled
overnight? Why? (4)
If the money supply in an economy is I15
trillion and the nominal GDP is Z30 trillion.
what is the velocity of money according to

the quantity theory of money?

What factors determine the velocity of money
in the classical system? (4
How does an increase in government spending
affect the position of the IS curve? Explain

using a suitable diagram. (4)

(i) Suppose that in an economy :

« C=200+08Yd

25y

P.T.O.
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1 = 160

e 200

TR = 100

(a) Calculate the equilibrium levels of .
€

and expenditure multiplier

(b) How much of government p“rchasing
should be increased if the governmey
wants to increase the equilibrium income

_le\'el to 1650.

(¢) How much of transfer payment (TR)
<hould be increased to achieve equilibrium

income level of 1650. (6)

(%) () GDP swefifierwas ot wRww W T
27

(1) qﬁ‘ﬁﬁ'ﬁmﬂ}immmﬁaﬂ
3 o & ey s A W
W A Jravada oA @

1297

(@)

@)

(i)

(i)

19

ﬂﬁfkﬂma‘ﬁﬁwﬁﬁsm
? 3k W GDP 730 Rfem 2, A T F
'W%Wwwhm%?

ﬁ‘%mmﬁwﬁhmﬁm
fifta = #7

T ¥ gfe 1S T A B A A
mi?mﬁ?ﬂmmﬁ
A

w A fF v sefmaen #

« C=200+08Yd

e t=.25y
« IT=160

« G=200
« TR =100

(%) aw e wske 2 o ) oy
Exd

P.T.O.
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(m) uf? #HR HA F HAAA T A 65
"2 W?ﬂ * LI 2 At wy "
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& & fow e e (o
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SECTION A

Attempt any five of the following questions.
(5x8=40)
Fefafas ? =l dia v B 3w A

¢

(a) A firm sells 2 brands X and 7 of a soap. The
outputs and prices are denoted by x, y and p, q
respectively. The demand functions of the two
brands are x = 100 — 2p + 5q and y = 80 + 4p -
3q. Suppose brand X sells for 15/unit and Y for
12/unit. Calculate the total revenue of the firm.
Estimate the approximate change in revenue if
the prices are increased by 1/unit for X and 1.5/
unit for Y and compare it with the actual chang®
in revenue. '

(b) Find the domain and plot it for the folloWite
function:

(4+4]
Z=\x+y—-vx-3

1327 3

(%) v v v wmgT B 2 Wi X @Y A B ASTC
N AR B F x.y-ﬂ? p.qmmﬂm
W B DX WA B W weET x = 100 - 2p + 59 AR
y =80 + 4p — 3q ¥ W= A fF =z 1.5AFT B
fe d Y 12afe # fow 3w 31 v B HH a9
N IVAT T Ao A FA TREAT T FAA T
ol de A v B fow 1afe @Al @ e 1S/
e &t gfa B 2 Sk Toe ¥ aafas oRedw @
T TS gA w

(@) = OB 3k @ Fffea vaam & R <ie =1

—_—
Z=\X+y—-vx-3

Suppose Firm X wishes to manufacture three SUVs
in its plants at A and B using its labour force of L
persons. Suppose the firm allocates the total labour
force in the proportion a and 1 — a (0 < a € 1) to
the plants at A and that at B respectively and hence
produces the total outputs of the three products (as
measured in 100s of units) given by the vector

10 6
al 4 [+(1-a)| 10
8 10
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Given the above information, answer the follow
ng

questions :

(a) Is it possible for the firm to produce either of the
following output vectors if outputs cannot be

thrown away?

8
i |7
9
(i) |7
9

(b) How do your answers to part (a) change if outputs

can be thrown away?

(¢) What will be the revenue maximizing choice of
the fraction a and how will it depend upon the
selling prices (p, p, p,) of the three SUVs?
What condition must be put on the prices SO that

both the plants are used by the firm? (3+1+4)

1327 5

w1 M B X F Lo s afee @1 STEnT
T A W B A F Fma F A SUVs &1 Fator e
aEdt 21 W AR B wh wa A i B ¥ RwcRal @
0 I 1-aO<a<l) 5T ¥ B 5% a9 Fa@ea
w2 AR el A IEE # wme FSeqe @ SR
= 3 (S B 100 T F W wwen 2) IFeT T R
Ei0]

10 6)
+(1-a)[ 10|

8 ) 10,

r

IR TEEE B I 7Y, Peefaias v @ 3w 2

(%) = o & o Ffafes sgeqe e ¥ ¥ vl o
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q&ar 87
8
M |7
9
9
() |7
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(a) Compute the expression for where

ayqaxp
z=e"Y(x +vy).

(b) A production function is given by

Q(LK)=Ala L +(l—a)Kp:’§

Determine its degree of homogeneity and give the
conditions under which it will have increasing,

decreasing and constant returns to scale.

(4+4)
FP+4z

(@) S o i o o a7 e (s )
oy‘oxP
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4,

(@) & e wa OfL,KJ:A_‘ru L°+(]—a)KpJ'I;

BN R T 21 3ot e # f2R Bt 5 oan
I TR @ ¥ R a9 723, wed A Feaw T
W et 2m

(2) Find out the values of p for which the following

set of vectors is linearly independent.
u=(3,-1,3); v=(2,1.0) and w = (2,0, p).
(b) For each value of p find out a vector z that is

orthogonal to each of the above three vectors u,

v and w. (4+4)

(%) p%mmmmmwwﬁnﬁcﬁa
'ﬂ'ﬂ-ﬁ]ﬂ' Qlihaiaﬁiﬁt %l
u=@-L3v=2.1,00 3R w=(200p).

(®) p 7% 07 R R o WY 2w B o

IR A wRe oy, \'Sﬁtw‘}%m%f?{q
it 2
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Suppose that an economy has two seclory: Ligh

Industry (Sector 1) and Heavy Imlustr_\_e (Sector )

with the following input requirements,

Light Industry requires 0.20 units of its own outpy
and 0.70 units of Heavy Industry’s output while Heavy
Industry requires none of Its own output and 0.50
units of Light Industry’s output in order to produce |
unit of output. The final demands for two industries

are 1500 and 4500 units respectively.
(1) Wrnite down the Leontief system for the economy,

(1) Find the level of output that must be produced
in each industry in order to meet the final

demands.

(iii) Suppose the prices of both goods are Re. 1 per
unit each. What are the unit cost requirements
for the two goods? Are the production

+2)
economically viable? (2+4

W i & oF e @ @ 4w F FeRRE 15
s # W w g (dae 1) A0 I
(=T 2)1
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WEBTH IO Y S e @ e A 020 wwTEd s @
I W JEE ) 070 wHEA A wrvEE AA R i
W IO W) Y wm w e A grwmwa AR A
N e A | g A e w A R e Ta
W IEME W 050 THEDN A FAEEEA A 2 A gaw
A Jfow W wHw 1500 W 4500 qf R

(i) Sfarren @ fog frrfen s fafer|

(i) 3fow wW = g w3 # fw w=rF T@m & TAET
F W OH TG WO

(iii) W A B AN T A P 5 B o o

T A TG B e I A s - 20
T B st w3 s 22

(a) For the following function defined on R:. find the
critical points and classify them as maxima. minima
or saddle:

fx,y) = x* + X7 - bxy + 3v2

(b) Determine the concavity or convexity of the
following function. Also check for the quasi-
concavity and quasi-convexity
f(x,y,2) = x*+y*+32° - xy + 2xz Fyz (4+4)

P.T.0.
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fix,y) = x* + x2 — 6xy + 3y?

(@) F=fafe waT & FAAAA A I T o,
el - Faqear AN FU-IJaed B W Sg w5y

fix,y,z) =x2+y*+322—xy +2xz +yz

SECTION B

Attempt any three of the following questions.
(3x10=30)

e & ¥ &l 9= ol @ I SR

(a) Find the level the function

curve for

2x -2
f(xy)=—5—>

at k = -1, 0, 1, and plot them
X" 4y +1

in the same graph.

1327 11

(b) A firm uses x hours of unskilled labour and y
hours of skilled labour each day to produce

2 1
Q(x,y)=60x?y? units of output. It currently

employs 64 units of unskilled and 27 units of skilled
labour.

() In what direction (expressed as a unit
vector) should it change (x.y) if it wants to

change output most rapidly from the current
level.

(i1) If the firm hires 1.5 units of extra skilled
labour, using calculus estimate the change
in unskilled labour that will keep the output
unchanged.

(5+5)

(0]

X -

2

(F) waw= f(x,y)= Y 3w R=-_1,0.1 w

B B

X“+y 41
WA @ IR IR 3@ e N @i w5y
(ﬁ) T W I ® Q(-‘L}’}:bo.‘(;}';‘ m 1

IR T B RS B R s ik
yﬂ%wwwmmiummﬁm

P.T.0.
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ﬁoamﬁaﬁtwmﬁvmﬂm}m
Far R (%) Pr=fafaa #eaa 2 cigenvalues #tr Fafem

eigenvectors @
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(i) f&aﬁmi(%mﬁﬂm%mﬂm)

R T AR (x,y) AR T a w y N _: ‘; _?'
TR AN ¥ ASYC T A®A B 0 -1 1

/

(i) aR o sfRew F 5 A 1.5 T B (@) = IR Apaw g 27 af w2, A oow
T W AW B, W HEH W I@N w@ IugEd A P AE o
FEHI S A IR H FFAA T A IewH
& aRafda @& | 9. (a) The function f of two variables is defined by
f(x,, x,) = xtxg. For what values of x, and x, 1s

. : this function quasiconcave?
& (a) Find the eigenvalues and the associated q

i i atrix : . P
eigenvectors of the following mat (b) A discriminating monopolistic firm produces two

goods whose demand functions arc :

1 -1 98 p, = 12 =x,, p,=236-5x,
A=|-1 2 -l )
0 -1 1 where, x, and x, are the quantities of the two

goods produced and p, and p, the prices of a unit

of each good. Knowing that the cost function is

find 3
suitable matrix P. profit maximizing problem and find x,. x,. p, and

o - H . 1 lc? lr S0,
(b) Is the above matrix diagonalizab Cx,,x;) = 2x,x, + 15, solve the corresponding

P, (5+5)

P.T.O.
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(¥) aaﬂﬂ}wfﬁﬂxr"z):xlx%mm&m
mr ) X a}ix:i‘ﬁﬁ’wiﬁf?{qmw
TR 87
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(®)

p, =12 =
GIET":(1 Sﬂigmaﬂﬁﬁwﬁfaﬂtpl
AR p, AT TG N TH THE A IR ) T TR
T & @v| wem C(x,, x,) = 2x,x, + 15 2, ¥ 9w
FFTH FE B TR W OB W AR x,,x, I
p,.p, T I

X, P, =36 - 5x,

Consider the function f(x, y) = xe™*(y>—4y)

(a) Find all critical points of f and classify them by

using the second-derivative test.

(b) Show that f has neither a global maximum nof a

global minimum.

(c)Let S={(x,y): 0<x <5, 0<y<4}. Prove the!

f has global maximum and minimum points I1*

2+4
and find them. e ;

1327 15

1.

weT f(x, y) = xe My’ ~4y) W famm =¥

(F) [ F @ wreagh figs = @k s 79 - e
wﬂmmmﬁmmﬁaﬁ@aﬁl

(|) R & o = 3t s sfmrm 2 9 7 &1 s
|

() WA S={(x,y):0<x<5 0<y<4} | fag Ffmw
&£ R S ¥ Waw sfrwam sk < Rz ¥ s
I% AN

SECTION C

Attempt any two of the following questions.
(2x10=20)

Fefofm & ¥ 5l @ 9= & I A

(a) The principal of a college correctly estimates that
if the students are instructed to attend x hours of
class and do y hours of extracurricular activities.
they get a test score of T and achieve student
happiness level of H as given by the following

relations :

P.T.0,
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T = x* + xy!?

H =y - 4x!?

Currently x =4, y=1, T=68 and H=_7, Fearing '
student protests, the principal wants to moderately |
increase H to -2 and decrease T to 63. Determiy, |
the values of x and y that will help the principal

achieve this objective.

(b) Are the following functions homogeneous? If yes,
what is the degree of homogeneity? Also check if

they are homothetic.

x? +y?
Xy

(i) f(xy)=

(i) g(x,y) = 2Inx — Iny (5t3)
(%) v whw @ fiRew @ w8 g 2 e AR od
W x R A X Ay Iy WA T
fafafird A o o AEw R o 8, A I T
v ¥ @R e 9k H & 9@ gl @
Fen 2, S Pl e @ e 8

T = x? + xy2

H = yz B 4)(“2

1327
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TAE x=4,y=1,T-68 30 H-_7 ol & P
%aﬂ,wﬂﬁ_z;mwm%m
T B T R e 63w ww A ox Ay
F X W@ =

(@) @ Fefofes ot worda #7 af o, 3 wwerr B
W TR qr N T w3 A

x2+y?

() f(x,y)= o

(i) g(x,y) = 2Inx - Iny

(a) An upper triangular matrix is a square matrix if
all the elements below the main diagonal are zeros.
Consider a 3 x 3 upper triangular matrix A whose

non-zero elements are equu! o a constant a.

(i) Find out A*and A’ and show that they are

also upper triangular matrices.

(ii) Show by induction that A" is an upper
triangular matrix and that trace (A") = 3n
(where, trace is the sum of all the diagonal

elements).

P.T.O.
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(b) Consider a non-singular matrix T of order p such

that
T 2T + T - 1= O, (null matrix)

(i) Use the above equation, prove thy,

T T T2

(i) Show that, if A*> =T then A = (T - 7)-

for some matrix A. (5+5)

() vw I P AaE v @ W 2 AR =
fad & 99 @ o 99 ™ T @ 3x3 I
iy A v W fAwr W ed |- 7 @
s & TR #

(i) A2and A’ @ 3l R f ¥ e P
A ot &
(i) eor g feed fr An v Sad PR A

? 3k @8 trace (A") = 3a" (Gl!f, a'q'a\?fﬁ’ﬁ?“’
@ w A )

| 1327 19

(@) HE n B W-vrrr Wrwm T oq faw w7 A3
T-2T?+T-1[= O, (null matrix)

(i) I #@wor =1 wm =t afm 3= &
T = (T - 12

(i) REd fF, som A2=T & A=(T-1) =2
AWw A= fRw A

13. (a) By drawing diagrams (or by making precise

algebraic arguments), determine whether the

following set is convex.
{(x,y): y 2 e}

(b) Solve the competitive firm’s profit maximizing use

of labour and capital for the case where.
Y = L%2K%, p=100, w=10, and r=20.

Find the optimum values of K. L and n. Also,
show that the solution is true maximum.

(3+7)
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(%) @ @aaE (maﬁmﬂ’tcﬂnﬁnﬁmﬁm) -
fuia w5 Fefefea @ 39w 3 4 o,

{(x,y):y =z ¢4

(@) W B e o ARG D IW R Ao gy
Tl wfoeaslt W & AW W BA W, @

Y = L0.2K0.6’ p = 100’ W= 10, ﬂ-( r= 20

K,Lﬁtn%mwmmaﬁmnasﬁaﬁav
& =a a=g afrwew 2

(2000
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SECTION |
Do any two HJuestions.

T @ gt 71 3o Ay )

Let Y be the numpe, of contracts rec

I ¢ived by a randomly selected infrastructu’®
company. Suppose the probability : ‘

mass function of Y is as follows
¥ 13- i
P(y) 0.2 I — 4

: (y — |04 S 01

i robability
(a) Consider a random sample of two companies, obtain the p

distribution of 87 {sample variance).

: ;ample of
(b) Calculate P (S?>2.7) and P (1.5 = §° < 7.9). when a random samp

. (5+5)
size two is selected.

R B v A 2 @ g T R @ W A A e 3w
A ¥ = W T W T T 2

Y I 2 [ 3 4
P(y) 02 (04 03 0.1 §

(o) =t bl @ v agfes o @ BaR w¥, §¢ (S0 T = wiee e
W i

(@) Pst>27) AR P15 < <7.9) F WET AT, FE AER A F UH FRESH

T S R

(a) How is systematic sampling different from judgement sampling. If Var(X )
is variance of X, and Var(X,) is variance of X, then Var (aX, - bX,) =
a*Var(X,) + b*Var(X,), where a and b are constants. |s this statement (rue?

Explain.

(b) The teacher ot an economics class of size 35 knows that the time needed to
evaluate a randomly chosen first year paper 13 a random variable with mean

value of 4 minutes and a standard deviation of 3 minutes. [f evaluation times

are independent and the teacher stans evaluation ar 530 pm and evaluates

continuously, what is the probability that she completes evaluation before

#pm dinner starts” (5+5)

PTO,
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(o) ey e % v e @ S 1R Var(X ) X, P g,
T
var(x,) X, 1 R A Var (aX, - bX,) = a'Var(X) + bVar(X,), i 5 gy

feeciar # | 71 WF A A R 7 TR A |

(@) mas%wmaﬁ%ﬁmﬁiﬂﬁ*ﬁ‘m“%‘ﬁ“?mﬁ
I T we B e s w4 e ® st 19 ok g fre
W TR & W U Ughed W 71 At e o e e 3 forfary
A 5:30 T FEAIH T FHA B S AR GeAHA FA B, A TR w1 ey
6 9% 8 @ T 9 W IE T A el AR T a7

Iy =30, p,=40, y,=50, o* = 15, o', =25, and o’ = 5 are mean values

and variance of three independently and normally distributed random variables

X,. X.. and X,, respectively,

(a) Calculate P(24 < X < 39), where X = 03X, - X, + 1.7X,.
(b) Calculate P(X, - EX: < 3X,). Can you find this probability if population is

not normal and sample size is 37 Why/ Why not? (5+3)
A =30, =401, =50,0 = 15,07, =25, 3R o, = 5 g ST TY A IR A
¥ R faRe agfow w X, X,, 3 X, Mz W i o # )

H) P2 { o .
(%) "-‘5"*391vﬂ“‘ﬁlﬁm.mx=u_3x‘-x:+1,?xj |

L L S ——

2 @ wn mwmﬁmmwmi?ﬁfﬁﬂﬁ?
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4. (a)
(b)
(=)
@)

5
SECTIONTI
Attempt any three questions,

ot = gt @ e Aod

Suppose a sample of size n is to be drawn from a normal distribution where

true standard deviation is 12.7. How large does n have to be to guarantec
. ) ) 1 a

that the width of 97% confidence interval for true average value is 1.2. How

does precision of estimation change if we change the confidence level from
97% to 99%,

Suppose a population is normally distributed with mean p and unknown
variance o’ From this population, a sample of size 49 is drawn with
an average value of 3.2 and standard deviation 2.6. Find the 929%
confidence interval for p. Write the interpretation of 92% confidence interval

for y, also write the upper confidence bound for p for the 92% confidence

level. (5+3)

mﬁm&mﬂmwmwmﬁm%ﬂmﬁmimm
W T 127 19 TS 3 B e n e T B e s e 7T
& forg 972 fwam siawrer =1 <hers 12 1 ww ww wifpEe AN = 97

% ¥ 999,
¥ woe ¥ W A A e B w2
maﬁmfﬁmﬂmmw%aﬂmpsﬂtmm o Wa fafy
ﬁmilmmi,Muanwa@rs.z%a}mmﬁmm
2.6 7 T AR R T R e 929, Fvamy FR A i n forg
wahrﬁﬁhmﬂmf&ﬁ.ordmmam bW R
e age A R |

PT o
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5. (a) Let X.X,, - X, bearandom sample of size 5 from the pdf
S: et X, Xy, ;
fix: 8) = Ox"' where 0 € x < |
Find the moment estimator of 8. If X, = 0.34, X, = 0.27, X, =079
X =0.82. X, =0.19, what will be the moment estimate for .
5 .
(k) (i) If an estimator s unbiased its mean square error (MSE) is equal to its

variance, is this statement correct? Answer with the help of relevant

denvation.

(i) If Y and 3 (V, ~¥)’ /n are maximum likelihood estimators (M.L.E.5)

of the mean and variance of a normal distribution, then what will be

the M.L.E. of E(Y?)? (5+5)
() = 5 X, X~ X, §Evw 3 AFR 5 w1 vF Ao T 8
flx; 8) =0x" FEf D<x<]

b ® o e I AR AR X, =034, X, - 027, X, = 0.79, X, =082,
X, =019, 6 % o st sreper @ e

(3) () R v e e # A vt s ol 3 (MsE) T P @ W
B a w wh 27 e et o wser @ se AR

DERE DY (7 i e qum— e

I S (MLE) %, R E(y) &1 M.LE, @1 37

1349 7

icles contains
6. (a) A random sample of 100 items taken from a large batch of articles co

L . jve items in
5 defective items. Estimate the true average proportion of defectiv

. s jability.
the batch in a way that conveys information about precision and reliability

(Assume 95% level of confidence).

(b) Consider a sample of random variables X, X, ...y X, where n > 10,

n

E(X) =, Var(X) = 6% > 0 and the estimator 7= H—]_JIJ % . Calculate
(i) Bias of ¥
(i) Variance of 7
(ili) Mean Square Error of ¥ (5+5)
() #e @ v = A9 Fw 0 100 A F v AgReE T ¥ 5 Aawt srgew
#1 & ¥ Aopf gl B ol dew sOE o wE } FEEE e St
whEm R e & AR ¥ s 3 R (os0, FEEE w1 TR A
e )1

() TFHE WX, Xy X, BT T W R Ao 78 0> 0, E(X) = p,

& |
Var(X) = o*> 0 R FFEE 7 F=—— 3" X e g

n=10
() 7 ==
(ii) ¥ = W

(i) v o e R

PTo.
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(n) A psychologist estimates the mean reaction time for a sample of p -
o - Y
respondents.

(1) Caleulate the width of the 90% confidence interval for trye Populat;
on
variance i’
(i Caleulate the upper bound on sample size “n” so that the CXpected
width of the confidence interval calculated in (i) does not exceed the

true population variance o’

(hy A vandom sample of 20 workers ina village was found 1o have a meay

datly meome of Rs. 45 and a sample standard deviation of Rs. 8. Byseq

on the sample data, the government wants (o obtain an estimate of

the minimume meome earned by workers “w”, which covers 99 percent of

workers i the population. Caleulate w. (Assume population distiibution to

be normal), (5+5)

(31) o wdanfAes v - o IeREEnsl @ R @ fv sltew wfafem s m s
wamE #i

(1) arefae s wan o0 @ e oo, wifwte tewae o ded o e
wifire |

(1) P ST U we Sl e e e e (i) % e ol
v sierer o fevr e aafae sewen f o @ ofaes 3 A

(w) m'ﬂ!ﬁnouﬁtﬁ*wmq&isqiuﬁmﬂ&ﬁwmﬂ“a
“ﬂaﬁimmf&wwaMhmhﬁmﬂ.mm
TR S S S s s won aed 2, i srd 3 09w

M*!ﬂwmqunﬁmuﬁmq{mﬁw‘mvﬁmm
wifing )
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SECTION 111
Attempt any four questions

= = gt @ e A

8. (a) The chip of a processor requires a special kind of setting. A lot of re-setting
is required if the setting is not optimal. Prior to a demo 100 many re-setting
operations were required. In a sample of 200 units, 26 chips required re-
setting. A training workshop explained the process of chips manufacturing i
adynamie and elficient manner that reduced the task of re-setting. A new
sample of size 200 had only 12 that needed re-setting. |5 this sufficient
evidence to conclude at the 0.01 level of significance that the traming

workshop have been elffective in reducing the task of re-setting”?

(h) Studying the entry of runners at two busy parks between 6 pom. and 8 pom,
1t was found that on 40 weekdays there were on the average 247 3 runners
entering the first park while on 30 weekdays there were on the
average 254.1 runners entering the second park. The corresponding

sample standard deviations are s 152 and s, 187 Test the null
hypothesis g, p, - O against the alternative hypothesis K, 1, = 0at the
level of significance o GO What would be your conclusion using the p-

value of the test, (5+3)
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(a) W 6 3R 8 TR F A D A UE F RS F AN H GG T |

e T T a0 AE B AT H SWET 247.3 UME TES U ¥ W3 a9 vy

30 wrare & femll ¥ 7@y o ¥ ST 2541 U WA R A | Falw T ae
faaeT 5, = 152 3 s, =187 B | I7 WREEHA 1, -, = 0 1 Fewfeqen wRemeg
§ - 0T feE W o = 0.01, TR GOEV HAC | p- ey w0 v ww

ey T @ Bhn ?

(a) A student is timed 20 times in the performance of a task, getting mean

% = 7.9 minutes and standard deviation s = 1,2 minutes. If the probability
of @ Type | error is to be at most 0,05, does this constitute evidence against
the null hypothesis that the average time is less than or equal to 7.5 minutes?

Find the p-value of the test.

(b) Playing 10 rounds of golf every week, a golf professional averaged 71.3

normal,

with a standard deviation of 2.64. Test the null hypothesis that the consistency
of his game is actually measured by standard deviation o = 2.40, against the
alternative hypothesis that he is less consistent. Use the level of significance

0.05. Assume that the distribution of his score every week. is approximately

(5+5)

1349
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10. (a)

(b)

1

7 o foeE SR ATE
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Foremor wrr = #

Suppose an automobile company is looking for additives that might increase
gas mileage. As a pilot study, they send thirty cars fucled with a new additive
on a road trip from Bengaluru to Ahmedabad, Without the additive, those
same cars are known to average 25.0 mpg with a standard deviation (o)
of 2.4mpg. Suppose it turns out that the thirty cars average vy =26.3 mpg
with the additive. What should the company conclude at 5% level of

significance?

Using the same information as in part a) suppose the company can commit
two different types of errors. If the additive is effective but the position is
taken that the increase from 25.0 to 26.3 is due solely 1o chance, the company
will mistakenly pass up a potentially lucrative product. On the other hand,
if the additive is not effective but the firm interprets the mileage increase as
“proof” that the additive works, time and money will ultimately be wasted
developing a product that has no intrinsic value. What are these errors known
as? Calculate the probability of both the errors if the rejection region is
given as X = 25.718. Also assume that the true population mean (with the

additive) is 25.750. (5+5)

PT.O.
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d processing

et #) o WA A & w9 ¥, A Yee A AT W A W o oy (6) Two diffrentcompute processors are compared by measuring (he

y computers using the two
G 2 T A TR A N B A R, I I W 24mpg B

speed for different operations performed b
dard

) : . stan
processors. If 12 measurements with the first processor had a

e (o) T 25.0 mpe B SEA B FH T AW # | 7 A i 3 = deviation of 0.1 GHz and 16 measurements with the second processor had

- I . the processing
2 f TR 1 SEE § = 263 mpe TRRT @ WY R 1 5% AR TR w e a standard deviation of 0.15 GHz, can it be concluded (hat The P :
speed of the second processor is less uniform? Use a = 0.05 level of

= = s Fmen feg? i ; A1
=ee significance, What assumptions must be made as 1@ how the two samples are

obtained? (

5+5)
(2) ¥W (7) F T TGN F ITET FE AT A o FIA S AT - ST TR

F 3w = FwA 2 ) 3t dre w2, AT Rafr aw ? R 250 ¥ 268 W ' (ﬂ)mm%muuﬂﬁrﬁaﬂwmwaﬁmi%mmwa@u
e P W 1 28 T 21 IR SRA F 1500 A F OF ARROT
T e T 49 T WA ST w4 AT e 40 T af Wer B 1%
e T S 1 A S g Ie A 2f e ¥ s weed @ A wE
W R T T B, W AR Y e v W I A e s & W A8, gEw Thw S

Tfem wor ¥ =i 8 e e A waRes e 48 2 1w IR < v wa

F1 3¢ T W @ T w2, A R Ao § O WS Jrends I
o 1 780 3R, A Ao w6 E, o W e gfe @ ‘et @

(@) B s - T TP R G A WA F I F FUH B Y MW
faferT =l & forg weERe T F A S 2R 9 TR 3 i T R @ Ay
12 W ¥ 0. MMESH T WAE FEA W AR W A P A 16 w9 H 005
e W e, @ w7 ws Frand P o w2 B gE aiw
i W R F T 3 A F 005 TR I Ao | Dy B
W fore W@ F, W R A o anond = W e ?

BT T S 69 K225718 F w0 A foan v 2, A 3 Ffedl o dwrew
=1 e Fifar) 72 W A A B afie seden g (dee @ 9 25750
2

11, (a) A random sample of 1000 workers from South India shows that their mean

wages are Rs. 47 per hour with a standard deviation of Rs. 28. A random

=

sample of 1500 workers from North India gives a mean wage of Rs. 49 per 2. (a) Ina pilot process, almond milk was manufactured in n = 8 plants to yield
I . . I ..;k_ :
hour with a standard deviation of Rs. 40. Test if there is any significant (in litres) in a wee

difference f

between mean wages across North and South India for the (68 1325 |297 (246 [315 (398 |265 Tisx
s &85 foe e - e |7 265 199
o ) |4 B O B i
population of workers at | % level of significance. I

PT.O.
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Conduct a test of hypotheses with the intent of showing that the mean
production 1s less than 36.2. Take level of sigmificance a = 0.01 and assume
4 normal population. Based on your conclusion. what error could you haye

made? Explain in the context of the problem,

(b1 Using the 95% confidence interval, for the mean reading time, following

information is obtaned:

i T Sample Standard | 95% Confid
N Sample Mean
Deviation Interval
15 6.009 [ 1.078 | (5412, 6.606)

(i) Decide whether or not to reject H: p = 5.5 hours in favour of

H: u = 5.5 hours at level of significance a = 0.05.

(i) Decide whether or not to reject H: p = 5.3 hours in favour of

H * 4 = 5.3 hours at level of significance o = 0.05.

(i) Based on the example what is the relationship between tests for two-

sided alternatives and confidence intervals? (5+5)

(5) o WA W ¥, a g 0= 8 N A v wes ¥ 3w (et A) B R

fafd faar @

[268 325 [297 (246 [315 [398 [265 199 |

s I 362 3 W 2 up frert & TR A TR o W AR |
1 T o= 0.0, H 3K v W e A s e @ S
W, A9 T A T EwA 47 wwen & gedf ¥ mwen il o

(7) wa vz & wm & faw osv BvE

15
mmwﬂg'm

AR W o

:n_(ia_rd_ ;S‘Z C_‘u;ﬁl;:ce |

[ [ [ sample St
N Sample Mean Deviation Interval
5 §.009 “1om | (re.6800) |

(] Wm‘!ﬁ?Hn:p=5.S'ﬂ%ﬁmm‘iWﬂﬁ H_:_u=5.5‘ﬂ%$w

¥, wEea & W a=0.05 T

(i) o forg B 1y = 5.3 R Y et e # Hiop=S3 W & U

¥, WEE F W a=005 W1

(i) veEr & R A o e S frvaw e & g wleel @ 9

w27
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A3 Standard Normal Curve Areas ey = MZ=1) = PZS2)
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i Table A7 Critical Values for Chi-Squared Distributions
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Table A8 Critical Values for F Distributions (cont.)
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Table A.10 Critical Values for Studentize 9
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