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I. {a} (i) If a country has a current account deficit of
£60 billion and a capital account surplus of
S40 billion, what is the net change in its
official reserve assets?

{ii) What is the main problem economisis face in
measuritg the expected real interest rage?
i4)

{b) What do you mean by open mirket operations?
How does the central hank use open market
operations to control the money supply in the
economy? (4}
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(e} (1) Within the classical model, explain the effect
of a decrease in the murginal income tax rate
on output, employment and price level with a
anitable diagram. (7T)

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

maltiplicrs (3
*  Consumption C =100 + .75yd

* Investment | [ = 240 — 11

* Tax rate t=_.20

* Demand for momey L = 2y - S§i

(&) (i) of @ W = A e S60 R s
o A osEEm 40 R # 8 e
st s wafer % wa wiwds @ 27

(i) =i ar=fEs =w = A ¥ iR =
A T e AT

(a) =R R doeT % W T wEed BT ey ¥
1 gl Y e e F o S ¥ w9 R
T W T R g w7

P.T.O.
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(@) (i) wfww WEw % Aol vF I9gEE G oW
A IR, e A A R W A T
WA WA R UNE O wREn W

(i) FfERE go # e gy, we oo
A e ® oA ot e =

« IV C =100 + .75y
» Fim 1 =240 — 104

« T WO t= 20

- o WA L~-.2y-5i

2. (a) Why are goods and services counted in GDP at
market value? Explain any two problems in using

market valus to measure production. (4)

{(b) (1) Consider a bond that promises to pay 100 in
one year. What s the price of the bond today

if the interest rate is 297

(i) Explain the relationship between the price of
the bond and the interest rate. (4)
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(e} (i) Use suitable diagrams to explain how an
increase in the public’s taste towards less
leisure wonld affect the real wages, ontput

and emplovment in the classical model.

{3}

i1} Using the IS-LM framework, show the effect
of investment subsidy on the level of
investment, equilibrium income level and

interest rate. (5)

(w) =g s el = TR T W GDP ¥ = fiew
FE BT e W Wy W B owwn g e
e o el & wwEmal o e

(@) (i) v% % o w Paw WS oow o T00

WIAR F W OAE A # 9 = W oet
# @t gra e o o oww B

(i) &z & FEE s W oW F AN dEy e
|

P.T.O.



1297 6

(®) (i) == v & fw Iwges SRl = I
P ww s % WA ww N e A af,
T W W AR Wl ST A
Taw w wE mafEE w6

(i) IS-LM 3 =1 390w 4§y, Fam # o,
e WE e SN m W W e aheE
Wy ferd)

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

rate?

(i) How does mflation affect the real interest

rate and purchasing power of money? (4)

{(b) What is the primary function of money as a
medium of exchange? In what ways does money

gefve 4% a store of valus? (4}
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T

{e) {1} Given the following information :

()

(i)

Consumption C =80 + .75¥YD

»  Imvestment [ = 20}

L]

Government Expenditure G = 120

+ Tax t =020y

(a) Calculare budget surplus.

(b) What will be the effect on the budpet

surplus when the tax rate imnereases from
0.20 to 0,307 (4)

Under the conditions of the liquidity trap,
fizcal policy will be perfectly effective
because there 13 no crowding-out effect.
Explain this statement using a suitable

diagram. (6]

(i) o = fEws et o Aiew ww e & A

TE WE wiew # A 5 vw wf F uw dee
? oW qEEE e 4% 2, W Fiws wefw
i ' oF s s R

P.T.O.
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(i) wewedi el s w0 st we o wa wie
w O mafE s 27

(m) Pfwr % mom & 2w ¥ g oW o w0 o
27 oqm W R T % R ¥ W9 W S S

#7
(@) (i) FeafEfEm a8 o
» TN C= 80+ 75YD
« i I =200
WA G =120
- Py t= 20y

() woe sifido o awET W

(¥1) =% %1 W 020 ¥ 0.30 FF WA W FAT
G e e T e e e

(it) e WA oA F e, T R g
A # wdt Fit it N v el e
W OweE FE OB 1 TvgEe fam s T
T TE A F S
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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
cutrency is the only money in the economy. Show
the effect of an mcrease 1n nominal income on the
equilibrium interest rate. Explain with a suitable
diagram. (4)

ic) (1) How does proportional Income Tax act as an
automatic stabiliser responding to economic

shocks or fluctuation? {4
(1) (a) Assume the following IS-LM model.

E=100+ .75 YD

» 1 =200 - 10i
» G = [50

- 1= 20y
L= 4y=2
. M = 800
“P=2

P.T.0.
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{a) Calculate the equilibrium level of income

and interest rate,

ib} How much investment and income will
be crovwded out if the povernment
increascs its purchases by 100 and the

money supply is kept constant? (6}

(%) waw G99 & we w e & s wes 51 smem
o L Sigi)

(=) waw o w ardermen & = o0 v g # @
#1 wn s o, = W F daee w f BufRe
F ¥ HHEE WiE W W AEE AW A gl w o
Ty ogeer R wfem el

(|) (i) weefE aowm afiE wew T TER-TEE .
TAW I OO e Saeea ® e ¥ Sd
= F R

(i) W= & i Feafafem 15LM e &
0= 108+ 75D

e [ =300 = 10i
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(&) =m0 s =W = & AR W O o
L=l

(w) ot sTER IO T 00 WF T % AN
W g feaw w0 ww A e i s
™ wEET @ B wnit

5. {a) (i} From the following information, calculate GDP

using the expenditure method

& Pergonal consumplion expenditure () 10130

* Business fixed mvestment |54
+ Residential investment 477
* Inventory invesoment =35

* Crovernment purchasmg of goods

g% 9 A
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and services 2HE3
« Corporate profits 480
v Exports 1831
* Imports 2539
iny Explain why Transfer Payments are not
included in the calculation of GDP, iy

(b) Explain the process of the money multiplier,
assuming people hold oaly checkable deposiis and
do not want to hold'any currency. (4}

fc) (1) Why do changes in government purchases of
goods and services have a larger effect on
eqguilibrium ncome level than egual-sized

changes in government transfer payments?
(4)

(ii} For an gconomy it is given that:

C =200+ 08YD

r 1= 1N
= G= 160
« TR =50

L= .25
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{a) Find the equation of IS5 curve,

(b} Draw [5 curve using the above IS

Equation.

(¢) Examine thig I8 curve carefully and give
a reason for i1 shape. (&)

(ar) (i) To=fafae s @ =g @ @ 3w e
WEE HE e 1 0 W

« wftETE JOWm = (C) 00
- mpEEEGE P 1694
- g A 477
- Tt e -35

o WEH TH WM W e mdE 2883

o W FAE 480
=] 8
. Ja 2619

(i) = i wetao s w0 GDP S o W
o e e

P10
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(T) o Ao i v e, T A g oA S
W g dea ww ofy e ¥ s e T e
ey #

(@) (i) =S ik dnd F W= v ¥ wem .
GO W WA W W AT S A
Wt geen # W e T w s e
qEA #7

(i) v wh=rem & Fw o fw o #

« C =200 + 0.EYD

« =100
« =160
- TR =350

B R LT

(F) IS =F =1 ¥ Al

() v 1S s o e 1S 9w
Lo

(M) ™ IS 95 W SEgEE TE W S
TR WER T O T
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i)
(b} (D)

(1)

15

If & country’s investment is 5400 billion, its
government saving 15 -3100 billion, and its
current account 15 330 billion. what is its
private saving?

If a country’s exports of goods and services
are 5200 billion, 118 imports of goods and
services are 5180 hillion, its net income from
abroad is 310 billion, and its net transfers
from abroad are -$5 billion, what is its current

account balance? (4}

Suppose the ratio of currency to checkable
deposits 15 0.25 and the reserve ratio is 0.20,

calculate the value of money multiplier.

If the reserve ratio is increased 1o 0,40, what
will be the new value of the multiplier? Give
reasons for the change in the value of the

multiplier. (4)

(ch Using the 1S-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}

o el
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(1)

(i)

i)

(i)

(i)

16

o Bl ¥ w FEw Sq00 R 2, o
WM W - Sioo ffvew ¥, Mk S aR
e $50 faffs 8, o 3ew FE aww wen
2]

oft B ¥ o e o e = A
fo00 fafeom B, wesl o #@ed @ S
S0 fftms # fdw @ =& 5o o So
RfrrT #, s féw 4 e WE T - 55
faferey #, & gawT O wE i w87

W Aifae fF qm s 3= gioge oW
FTA 0256 # I Il FWE 020 B oA
ET T F A I WO

aft wnfem wvE @ 040w w Bo e
A TE w1 AW A A AT A e ok
offaes % FEe Fand

(&) 1S-LM iew w1 Iwiw w9, HF A0 9% WH H=H

ofe wtiEw g wgfd oww e # W oW o o w
W WHE qEm T
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7. (a) {i) What is the definition and formula of GDP

deflavor?

{if) What statistic would you need to check before
celebration if the nominal GDP doubled

overnight? Why! (4)

(b} (i) If the money supply in an cconomy is T15
trillion and the nominal GDP is 230 trillion,
what is the velocity of money according to

the quantity theory of money?

(i) What factors deteemine the velocity of money

in the classical system? {4

(c) (i} How does an increase in government sponding
affect the position of the 1S curve? Explain
using a suitable diagram. (4)

(i} Supposge that in an economy

* C=200+08Yd

L

P.TO.
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= =160
« G =200
« TR =100

(a} Calculate the equilibrium levels of income

and expenditure multiplier

(b) How much of povernment purchasing
should be inereased if the government
wants (o increase the eguilibrivm income

level 1o 1630,

{c) How much of transfer payment {TR)
should be mmcreased to achieve equilibrium

income level of 1650, (6]

{7) (1) GDP sweifdwws & THwm s 93 ¥
L i)

(i) wufF WfEw FHa @ Tene TE0E SHE E A
A W WA W UES AW s d s =
W T4 i EEEEAl BT wE
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(@) (1) ufE A adarren ¥ g = ag NS R
# ol dlifes GOP %30 Rfwm &, & g &
oftsrr foats # aw W@ oW dw owm R7

(i) weniems W d W o® AW oW § s
Frfen = #7

(/) (1) wewd =m ¥ gfy 1S =% = fwf = 23
wiiEg w17 T foyow own s
wuErgh

(§) == wifom R v sedowaen ¥

« C=200+08Yd

. L= 2%y
« 1= 160
« G =200

« TR = 100

(%) #@ & Hgew sl @ qs =5 T
|

T O,
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(@) af wewn s & AT W H 1650 7
=zen e # W owewd wmie § e
ofe W iy

(@) 1450 F FE W HGEH T BN R W
wet ® fa e e (TR) ¥
fedl afe & T ey

(5000)
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2. WE We U= e ¥ e )

3 WwW R # Wi W el )

4, THWE-TE W T A S s o e 3 Sy, S
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SECTION A

Attempt any five of the following guestions.
{ S=8=40)
ot # 3 el o o & e S

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

(b} Find the domain and plot it for the following
function:

W+l e (4+4)
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(%) 7% vw wmT w2 A X o Y R b s
st Rl W wEm ok 8@ p,q 3w Felw R
wm #1 ) wisl @ W WA x = 100 - 2p + 5q &k
y = K0 + 4p — 3g #1 AT dWfaw B o 1.5gfE &
e @R Y 12gfe F fw A 3w & w5 T
=it e = e ¥ sepnfe ofedE = s
oft S & vew & faw Jafe sk wd & B os
afwe =it gfa #1 # 3i Toa & arafes afedw &
| TR T W

(@) =9 = SR e el weew 3 s w5

-
Zuy ity —yx-1

2. Suppose Firm X wishes to manufacture three SUVs
in ity 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 | = 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 )
u[4]+{l—-u] lﬁJ
L mn

%

BT,
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Given the above information, answer the following

questions :

(a) Ts it possible for the firm to produce either of the
following output vectors if outputs cannol be

thrown away?

-1

(1)

k=]

(it}

MO el

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

can be thrown away?

{c} 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 planis are used by the firm?  (3+1+4)
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wr wifay i vl X st L omfiear o s i v o
wow A SR B A s AquE F A SUVs w1 Fefo e
=mt #1 W @ B o T A ol B X Reckal =
o dlt oo ) ® 3§ wE uw W wEe
T B AN R A T W SO W T
weit # (T 00 v ¥ o we #) Yy ww B
=

10 (6
l::[ 4J+[J—uj’ lfl-]
B W10

I AR W own g, Pl v # T ¥

(=) = WA & T Pl aoege d9e ¥ 3 W0 v
w1 IR F e @ i armee W s W
wEa B

g™

[ |
iy | 7
L"-"J

i
{11} [?
g..l

P.1.0,
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(m) oft wFzgr Y ¥ W wEw ¥ A ww (v) & g
S T T W 17

() &N o W wEE e W W R = g s
aE A wwgd W R e (p, p, p) W WA
Frofe w=tm? Sl W oW w T ae siee i
v g B A o Iwae few oW w7

i APtar
3. (a) Compute the expression for —

iy P

where

z=e*Yix+ vy

(b} A produstion function is given by
L ¥
QLK)=A[all «(1-a)K? |
Determine its degree of homogeneity and give the
conditions under which it will have increasing,

decreasing and constant retums to scale.

(4+4)

P

e = T =i o o T = o (aH,

(=)
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1.

() v e wer Q{LK]:A[H: 1_&+{|_¢],Kp:|§

o T = B gee weewa = ol Fffa w0 sk
3= 7H &) ¥ g mEa ar 129, weA A PR e
T 3

(a} Find out the values of p for which the Following

set of vectors i3 linearly independent.

n={3,-1,3% v=(2.1.0) and w= (2,0, p)

(b) For each value of p find out a vecior z that is
orthogonal to each of the above three vectors u,

v and w. {4+4)
(W) p = 7 7 wtfay foemn fog afisl = Frefafom
wrer Hier =

w=(3,-1, 3k v=(21,0 3 w=(2.0,p)

(®m) p & Wi W & T vw wRw oz W wif S
Jur A als o, v W ow ¥ F v F
A 71

ok il
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5. Bupposc that an cconomy has two sectors: Light
Industry (Sector 1) and Heavy Industry (Sector 2)

with the following input réquirements.

Light Industry requires 0.20 units of s own outpul
and 0.70 units of Heavy Industry’s output while Heavy
Industry reguires 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 1300 amd 4508 units respectively.
(1) Write down the Leontief system for the economy,

(i} Find the level of cutput that must be produced
in each indusiry in order to meet the final

demands.

() Suppose the prices of bhoth goods are Re. | per
unit each. What are the unit cost requirements
for the two goods? Are the productions

cconomically viable? (2+4+2)

W Hifew B v srieymen ¥ @ gy ¥ Aelie e
AOEEEA & oA Few Iuw (dEee ) d owl adm
(Wwew 2 )
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T TERT W A T W e %1 020 TEEA A Wi
Fa & IewET S 070 TEREA # FEwrEa v # W
will R W SR R @ ToWET WY s TR R
¥ 3 =am o ) T W e W § R R
% TEET W1 050 TRl S ssewa 0 # 3 ga
ot sfe @i @A 1500 3 4s00 gRE R

(i) iy % fav feeew oo B

(i) sfm Wl = wer ® g S ¥ I
# T W T A

(i) wer ifi i @ T o o w0 TR gRE
v 3 T W o v A s #
oy oo anfifer w7 % =roerd #7

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

fix.y) = x* + x* - 6xy + 3y

(b) Determine the concavity or convexity of the
following function. Also check for the gquasi-
concavity and quasi-convexity.

fix, ¥, 2) = X*+y+ izl —xyt2aztyz (4H4)

P.T.C.
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(%) B2 w ufwifis Feafafin v & g, weepd iy
ﬂﬁﬂ?ﬂ'ﬂm,ﬁﬁmnﬁaﬂmﬂnﬂqﬁr
i -

fx, ¥} = x% + x% — fxy + 3y?

(m) Frefifn e o Faoaa @ I96a e SiGw)
wel - e A ol - aeeen o o oite w0

fix, v, 2) =x?+ "+ 38 - xy+ nz + vz

SECTION B

Attempt any three of the following guestions.
{3=10=30)

Pl o & fonll e o = e S

7. {a) Find the level curve for the fanction

ar
fxy)= 221 :'Irl at k= -1,0, 1, and plot them
X* "+

in the same graph.
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(b A firm uses x hours of wunskilled labour and v
hours of skilled labour each day to produce

11
Oz, y)=60x%y? units of output. It currently

emplovs 64 units of unskilled and 27 units of skilled
labour,

{i} In what direction (expressed as a unit
vector) should it change (x,¥) if it wants to
change output most rapidly from the current

lewel.

(iiy If the firm hires 1.5 umits of extra skilled
labour, using calculus estimate the change
i unskilled labour that will keep the output
unchanged. (5+5)

(%) TR f(ry)=— F Ry B =101 W
4y 4l

R O9F w3 3 38 W ¥ wie wm

2 1
(@) vw W TEET ® O(xy)=60xiy’ e w
e s o weEE A o« 92 s e sk
v W A W ST A e # ) T aEe § e

P.T.O.
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AT 44 THEIA 3R EEE WA A 27 TR W TR
o

(1) T B ¥ (v vord 3w & w0 A @)
W™ TIE ARy (x, y) O Oy wher e &
R AR W FIeE e uwe

(i) = = sfRe e = 15 e =
fBam w @R 2, @ wF oW T v
FEWA A A AR W S T W e
o sftaffE Tl

E. (a)Find the ecigenvalues and the associated

gigenvectors of the following mairix :

I -1 @
A=|-1 Z =l
0 -1 |

{b}) Is the above mairix diagonalizable? If so, find a
suitable matrix P. {(3+5)
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(=) el 'aﬁ:lﬂl % ecigenvalues st Tmfim
eigenvectors o

k=|-1 8 =1
0 -l |

(m) = e Ama R 37 aR b, A oow
IEE w=E P oAe g

9. {a) The function f of two variables is defined by
fix,, x,) = xxi. For what values of x, and x, 1s

this function quasiconcave?

(b} A discriminating monepolistic firm produces two

goods whose demand functions are :
p. =12 - %,; Py = 36— 55,

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
Cixyyxy) = x4, + 15, solve the corresponding
profit maximizing problem and find x,, x,, p, and
D.. (5+5)

P.T.O.
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(%) 3 = = W £ fxg, x) = x xd g foade
W R X, L :t:'ﬁ-a"‘ﬁ'il"-ﬁ’ﬂ'ﬁﬁﬂ!m
TRy 87

(=) v Swwepd vl o o wegs = IeET W

pp=12—x5 py=36-3x
Wil x, ot x, SewRE A wEsl o Wt # g p,
S p, vl W o vR T S A o e
7 B A we Cixg, o) = 2x,x, + 15 B, #ww wm

A WA d W T e N a, s
Pp'F'gm"{I

10. Consider the function f(x, v} = xe™(y? - dy)

{a) Find all critical points of { and classify them by
using the second-derivative test.

(b} Show that f has neither a global maximum nor a
global minimum.

(i Let 5= {{x,¥}:0<x <5 0<y<d4}, Prove that
{ has global maximum and minimum points in §
and find them. (4+2+4)
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11.

WA %, y) = ke (v —dy) W fraw Wi

(%) £ & o0 wwepd fFEa W oE e -
qitem w9 I9EE W O W Wi

(m) feend % f w0 & & Afies afireew & sl o & Affes
e RELl

(W) WM S={(x,y):0sx55 0sy<4) e Ffaw
% 5 ¥ Yew s ol e g & s
= WA i

SECTION C

Attempt any two of the following questions.
(2=10=20)

frafafm & & fodl &) vl & = S

{a) The principal of a college correctly estimates that
if the students are nstructed to attend X hours of
class and do v hours of extracurricular activities,
they get a test score of T and achieve student
happiness level of H az given by the following
relations :

F.T.O.
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T = x* + ayt?

H =y - 4xI7

Cutrently 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, Determine
the values of x and y that will help the principal
achieve this objective.

(b} Are the following functions homogencous? If ves,
what is the degree of homogeneity? Also check if
they are homothetic.

T

rd i
. KTy
flx;¥)=
(i) fix¥) o

(i} g(x,¥) = 2lnx — Iny (545)

(%) vw wow & fftwm = wf s 2 aft e
o ox 9 o F oww B s v R e
ikl @ wor = lw Ra oweE R, @ o W
o 2w wE B # AR 0 W oo wlt e ows
wre #, W e Feefafies gl gm e o # -

T=x! + xy\?

H =y — 4x!"
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aHwA ¥ x =4, v=1,T =68 3 H=—7 ol & P
W W, WO H W -2 W AR W W
A & AR T W weEst o3 ow wm ¥ ox Ty
= e fffts =7 3 ol S W SR W e
w0 A wEE W

(w) w) T ol gaAn E7 af o, & e o
w W R wm & = fE s 3 el #

% 4y

Xy

(i) f{x.¥)=

(i) gix,¥) = 2lnx - lny

12. (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 clements are equal to a constant &.

(i} Find out A* and A® and show that they are

also wpper triangular matrices.

{ii} Show by induction that A" is am upper
triangular matrix and that trace (A*) = 3a®
{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 n such
that

I°-2T*+ T -1=0,_ (aull matrix}

(i) Use the above equation. prove that
T'=(T- Iy

(i) Show that, if A’ = T then A = (T - 7y!

for some matrix A. (5+5)

(%) ww #ull Frefi ¥z ow of dfrwa @ R we
fwdi & AW & Wit o o ¥ oww 3k IR
fainiie Ao 7w v 4 Foredh e pa 7 v
s = = )

{i) A7 and A' = sl Baw s 3 50f e
#emm o #
(i) W g femd fr A0 v w90 Aol R

® #T T trace (AY) = 3a* (W, 2wl A
a= w oA #))
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(|) & n F - vwEwr A T w e w oe

TP - 2T3+ T — 1= 0 (null matrix)

(i) Twimm whEwm W owEm oW, wiEe s R
™ =(T TP

(i) i fF, 30 AP=T Al A=(T-T) 5@
#frwm A ® fw oA

13. (a) By drawing diagrams {(or by making precise
algebraic arguments), determine whether the

following set 15 CONVEX.
({Xx. ¥): ¥y 2 €F]

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

of labour and capital for the case where,
Y =LYK" p= 100, w=10, and r=20.

Find the optimum values of K, L and n. Also,
show that the solution 15 trie XL,

{3+7)

| 3 i 9 8
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(%) Wi Hwwr (o WEE WA o SWEe), uE
Teifin =t 5 Pl @ a9a & o =6

(%, ¥} y 2 e}

(@) w3 Fre am s gl & I W s S
e el wE ® AW W e,

Y "‘L“KM. P=1r_m’ W= m, * r="20

K, L 3t =& goas w9 W Fifan o & oo
s we wen it #)

{2000)
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Wit Ao e T 3 T Sl e quifes e wen iy | wferen s § e
farmy e el o) v = foe e ey o i T S g el e i e
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HAEaE P S 6 W Y e |
o T ¥, w9 e Al ® i e e o
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ey |

SECTION 1

Do any two gueslions.

= & vet w5 e A5

Let Y be the number of contracts received by a randomly selected infrastructure
company. Suppose the probability mass function of ¥ is as follows :

ps

Y

2

3

4

Py

02

0.4

0.3

0.1
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(b)

3

Consider a random sample of two companies, obtain the probability

distribution of §° (sample variance).

Calculate P (57 = 2.7) and P (1.5 < 5% £ 7.9), when a random sample of

size two is selected. (5+45)

o A & v i T 0 v seeTw S B W s F T A we
AT Y W WA T e 56 R R

1 p k] 4

F(y) 0.2 0.4 0.3 | 0.1

(a7) Ft wofdl # v onfes 73 w far w7, 5 (vE wem) W wiRww e

(=)

2. (&)

{b)

o1 O 7 g

P(5'=2.7) 8 P(1.5 <8 <7.9) o e Hifaw, v e @ @ o agfew
A A T R

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 g+ b*Var(X.), where a and b are constants. Is this statement true?

Explain.

The teacher of an economics class of size 35 knows that the time needed to
evaluate a randomly chosen first year paper is a random variable with mean
value of 4 minutes and a standard deviation of 3 minutes. If evaluation times
are independent and the teacher starts evaluation at 3:30 pm and evaluates
continuously, what is the probability that she completes evaluation before

Bpm dinner starts? (5+5)

PTO.
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.

() vl o 9 Pl ssmmeon & s #aR varcx ) X o e @
Var(X,) X, = TeRm B A Var (aX, - bX)) = aVar(X,) + bVar(X,), T a 3 b

flamrr ¥ 1w uE wus wen 27 wmew #ibmw

(%) o 35 T v gm0 % e oA # By gl e @ o e wew ad
FimmEEA T Ay s e s e oy A s e S
W famew & am vw ogfiew w8 R R W ae TR # s T
AW 530 T ENE IF WA ¥ A SR w8, o e e wihn
t ¥ 9% 8 o9 79 W WA IF A W RS WREA 9 a7

If p, =30, p, =40, p, =50, o? = 15, ::r"; = 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 = 00X, - X, + 1.7 X,

(b} Calculate P(X — 2X, < 3X ). Can you find this probability if population is

not normal and sample size is 37 Why! Why not? (5+5)

Al o, = 30,0, = 40, p, = 50, &, = 15,07, =25, F of, = 5 w0 A wET w0 A 9N gm

1 % et agfew w X, X, @R X, 9 e A s we ¥
(o) P24<X<30), B T Hifg, TE K =03XK X LT, |

(@) PX, - 2X < 3X) o v wifaw o seeREn wmeg AR @ s uiees s g
B, W w3 oF Wil W o w8 7 =t swat i
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4. (a)
{b)
(a)
(a)

5
SECTHON 11

Attempt any three guestions.

=t <t w3t @ 7o dif

Suppose a sample of size 0 is to be drawn from a normal distribution where
true standard deviation is 12.7. How large does n have to be to goarantee
that the width of 97% confidence interval for true average value 1s 1.2, How
does precision of estimation change it we change the confidence level from
97% to 99%.

Supposc a population is normally distnibuted with mean p and unknown
variance o', From this populaiion, a sample of size 49 is drawn with
an average value of 3.2 and standard deviation 2.6. Find the 91%
confidence interval for p. Write the interpretation of 92% confidence interval
for p, also write the upper confidence bound for p for the 92% confidence

level. (5+5)

w Hifaw & 7R o T T v A e @ | e @ w e e
W e 127 B 9E S 2 F B o e = e ity e el stem wer
& firg 979 fawars sioom o dted 12 %) s we wiFEEER A w970 @ 99
# wem ¥ A wES o) E " E

WA AT A W e A aeE o d@R wEE e o W o fefs
ot W #1 T AEE R, FEW 49 T UF B AL F A AT I A
26 % a4 Far B o f o e 2o Faeem s i o F e
92% FiEia o ot anen ol 920 wifFeds 3es # fe g & o aw
Fit=reg Trae 9 o

ET.0O.
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5. (a) Let X, X,, ---, X, be a random sample of size 5 from the pdf
fix; 8) = 02" where 0 s x = |
Find the moment estimator of 8. I X = 034, X - 0.27, X, = 0.79,

X,=0.82, X =0.19, what will be the moment estimate for 8.

ih) (i) If an estimator 15 unbiased its mean square error (MSE) 15 equal 1o 118
variance, is this statement correct? Answer with the help of relevant

derivation,

(i) If ¥ and } (Y, - ".-"].: o are maximum likelihood estimators (M.L.E.s)

of the mean and variance of a normal distribution, then what will be
the M.L.E. of E{Y%)? (5+5)

(3) =wr A X, X, —, X, Tlew & srEw s w1 v anfew s A
i, 0) = Bx* T D<x 2]

0w A e we wf) wl X - 034, X, - 027, X, - 0.79, X, - 0.32,
X, =0.19, 0 = fore st e = whw

(@) (i) 9 v s Ferw 2 A et stee = i (Mse) T e 3w
7, w0 o we wh 27wl el o weae @ aww S

(i) fe ¥ 8 Y (v,-¥) /n vE e de & W A wem # i
A AR (MLE) B, @ ECY) T MLE = Ehm Y
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6. ({a) A random sample of 100 items taken from a large batch of articles contains
5 defective items. Estimate the true average proportion of defective items in
the batch in a way that conveys information about precision and reliability.

{Aszsume 95% level of confidence).

(b) Consider a sample of random variables X . X., ........ » X where n = 10,

= 1 :
E(X,} =, Var(X) = 6> 0 and the estimator §=— Y i Xi - Caleulate

(i1 Bias of ¥
(1) Variance of ¥

{iii) Mean Square Error of ¥ (5+5)

(®) 7= & vw 92 39 ¥ faw A 100 SEeH F vw anfew W A 5 Sy wew
# i # drop T F wEfEE deA A W W WE ¥ A T oA
aEEaE S faaeiaa & ¢ # FEEe = 4 (950, WM W =R w5
i |

(7) offse® W X, X, ., X F U W W R S o0 10, B0 =5,

Ly" X, e i

“_“] =11

Var( X)) = o > 0 3 w7 7=

(i) § = ==a
(i) ¥ o WA

(iii) ¥ &1 g T g

PT.O.
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7. (a) A psychologist estimates the mean reaction time for a sample of n = 9

respondents,

{i} Calculate the width of the 90% confidence interval for truc population

variance o’

(o} Calculate the upper bound on sample size "n” so0 that the expected
width of the confidence interval caleulated in (1) does not exceed the

true population variance o-.

(b} A random sample of 20 workers in a village was found te have a mean
daily income of Rs, 45 and a sample standard deviation of Rs. & Rased
on the sample data, the government wanls to oblain an estimate of
the minimum income earned by workers “w™, which covers 92 percent of
workers in the population. Calculate w. (Assume population distribution to
be normal ). ' (5+5)

(7)) v s o = ¢ oA @ w9 B stey wRBfem e o s
L

(i) wrfier Swdem vaam o0 & o oov Fiwee Soaae = A o e
wifan 1

(ii) M FEFER U W OF A CF A0 S W (i) % e = ol
favam Foaa @1 A dEd araiEas waen e o0 @ afie e

(@) ww wifg A 20 s F vw anfeow Tt ¥ v o shen M s 45 v
o W AR T WAE e 8 v B e Y & o wn, wewn i
“aeg” gRT ST ST FT W SR A T W @, S swd W oo v
il =t wa w #) g W e Fifag | (e R W s e
=it )1
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. (a)
(b}

9
SECTION I

Attempt any four gquestions.

ﬁﬁ“aﬁnﬁ'wmﬁm:

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 too many re-setfing
operations were required. In a sample of 200 units, 26 chips required re-
setting. A training workshop explained the process of chips manufacturing in
a dynamic and efficient manner that reduced the task of re-setting. A new
sample of size 200 had only 12 that needed re-setting. Is this sufficient
evidence to conclude at the 0.01 level of significance that the training

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

Studying the entry of runners at two busy parks between 6 p.m. and ¥ p.m.,
it 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 = 15.2 and s = 18.7, Test the null
hypothesis p, — p, = 0 against the alternative hypothesis p, — p, = 0 at the
level of significance o = 0.0]1. What would be your conclusion using the p-

value of the test, - (5+5)

(o) wigmw = fam = v favm vow 1 BT = s B9 #) o AT seem

w8 & 9w @ § - AR o s O #¥ F we ae A f - e
# sEsmEE B9 dn 200 TEEG F AE A, 26 W w T W 4T w0 9

ET.0.
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(=)

{a)

(b)

10
AT B B v i wndaen A faw Feim = wi = o i s

wied A e T, fmd @A = = 0 T SR 200 § U A R
¥ Fa 12 & G fim § 3 S o IEvEe AN w9 001 W WE ® O
o foeed e o o wdivr weg @ o e andmen g 4fEe & ol
oA T A w7

W & FY A B WA TR A S TR A O S WA T e T | T
p T 40 ww & BE ¥ sheas 2473 arer R el wEn e & wefr
a0 weE 3 F ¥ oo o W sl 254 uEE WM = 4 ) FEEE WS
e s = 152 3 s = 167 ¥ | I WREEEW g —p, -0 T AwRTS Whe
B, —p, 0% feg 7ERT o = 001, 3 w0 W waw Aifag | p- S v e
A e w e

A student is timed 20 times in the performance of a task, getting mean
X = 7.9 minutes and standard deviation s = 1.2 minutes. 1f the probability
of a Type 1 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.

Playing 10 rounds of golf every week, a golf professional averaged 71.3
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
aliernative hypothesis that he is less consistent. Use the level of significance
0.05. Assume that the disiribution of his score every week, is approximately

normal. (5+3)
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(3) e oYE I U o e o 20 W we T wn B, W 5= 7.9 e sl e

10. (a)

(b

feraee s = 1.2 firme v g 81 af B s ot 9 = e sfie 005
#, 5l w1 7% I Tene & RaArs A o e wem # R e s e
# o9 W IEF WA BT GO W p- WA A S |

B OFE A6 o 10 19 SR KU, T Aes TEET w AeT 264 F A e
& w73 o1 | e e w e Wi iR oed W o P aee i
wE f9eE o = 240 TR W9 W 2, dEees Theer @ e B oaw oww
wE B WEe o WR 0.05 W I St @ St e ow v e o
fereon wam a #

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 o average 25.0 mpg with a standard deviation (o)
of 2.4mpg. Suppose it turns out that the thirty cars average y = 26,3 mpg
with the additive. What should the company conclude at 5% level of

significance?

Using the same information as in par a) suppese the company can commii
two different types of errors. If the additive is effective bul the position is
taken that the increase from 25.0 to 26.3 is due solely to chance, the company
will mistakenly pass up a potentially lucrative product, On the other hand,
if the additive 1s not effective but the firm interprets the mileage increase as
“proof” that the additive works, time and money will ulumately be wasied
developing a product that has no intringic value. What are thess 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)

FT.0.
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(&) = witfiw fn v aifEiars st ofifrer o qeme 2 oft 7 A 3 wgAw v

11.

(%)

12

T 1 T U WO R E W, & e | s o wwe O woes Ay
s & A AW FH F 6eE ¥ 9 F e o W 2ampg F AR
s (o) 74 250 mpy & ST F AW TR W E AW il T e e
# for A ol w e - 26,0 mpy wiifeR @ A ) 50 wrdem ww w
&1 T e e e ?

WA (0) & W AT T I FaE A Sy R S - A TN
ot gfewr w7 wwAt # | o ey war #, Af fafy ae # e oso0 @ 260 T
#t ofE 7 7 F T = T F, W@ e el & v el aeds e
oy 39 g S, A g a9 2, A W e afe W e
w4 ¥ e @A # f draw ww w8, W A e see 0w 0 Te w6
Fererfire et 3 e o g Foverem whd el g =t 2 ) e g )
o B 7 afE S A x> 28718 % w0 ¥ fom wmn ¥, F 90 qieal = e
=i T it T8 WA wifag B e e e (e & ) 26950
7

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
hour with a standard deviation of Rs. 40. Test if there is any significant
difference between mean wages across North and South India for the

population of workers at | %s level of significance.
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13
Twao different computer processors are compared by measuring the processing
speed for different operations performed by computers using the two
processors. If 12 measurements with the first processor had a standard
deviation of 0.1 GHz and 16 measurements with the second processor had
a standard deviation of 0,15 GHe, can it be concluded that the processing
speed of the second processor is less uniform? Use @ = 0.05 level of
significance, What assumptions must be made as to how the two samples are

obtained? (5+5)

() =l siRe & 1000 wRE w1 T Al e Swe @ T I sl W 47

12. {(a)

R Fu WS e U e 28 TR R I WNA & 1500 S0 = v aeRew
T AN 99 49 T 9 e 9w AeE feee a0 v o9l wm A e
AT T W AW W S & o Iew S el wRe F stee Awg & dr wn
HERHqW HeE B o e, THE T i |

B FET - WA FS W S T 9 WEe 3 39 o Sge 20 e T
fafer =t = fom e oif ot R 2 o o St ) o uEd A 2 A
12 W # o) Wmd s W A e @ s o UeeR 3 A s W ® oS
s o W e @, & oo Pl e e i o G
= wEE T UEENE 87 Wew % 005 TR W 39 Fifaw ) 3 w3
wra g @ ¥, s owt ¥ o wwond el aeh e

[n a paldt process, almond milk was manufactured in n = B plants to yield

(in litres) in a week,

[268 [325 [29.7 [246 [315 [398 [265 [19.9 |

PT.0
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{b)

14
Conduet a test of hypotheses with the intent of showing that the mean
production 15 less than 36.2. Take level of significance a = 0.01 and assume
a nermal population, Based on your conclusion, what error could you have

made? Explain in the context of the problem.

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

information 15 obtamed:

r Sample Standard | 95% Confidence
™ 5 N

MBI Deviation Interval
k3 ao08 | 1078 {5412, 6.606) |

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

H,: u # 3.5 hours at level of significance a = 0.03.

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

H:: p = 35.3 hours at level of significance a = 0.03.

{ii) Based on the example what is the relationship between tests for two-

sided alernatives and confidence intervals? (5+5)

(%) v vrawe Wi ¥, 9w oy o= 0 9 F vw owem ¥ 9vw (W ) 2 B

e fvr ooy

[26% [325 [297 [246 [315 [398 [265 [199 |

aimmauimimﬁmﬁ%miiﬁmﬁﬁwﬁmﬁﬁmm
WO =001, Sifem SN U A e W st e Fend & s
W, 39w A W w9 W W aed # e ity |




134% 15
(@) stam wgn & wa F fEw 95t Fvmm saow @ awEe wR gy, Rl
TAEI W A

= T Sample Standard = %5% Confidence
n |
i R Deviation | Interval
E 6,009 1078 | (5412, 6.606)

(i) w7 Tl & W =55 %2 Wt AedhRn S R WA 0 e 5592 B U

R F O 0 =005 T 1

(i) T o fF Hp -3 R o SR T R WA W oS3 E T

#H, W H W - 0.05 T

(i) TeTeem % Fmaw W e feeed SR fMvw s F e qfeet F 9

T HEY R

FET.0.
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A2 Appmncia Tahis,

Table A1 Cumulative Binomkal Probabilities

&how=S =
P
(11 045 o018 Xy 025 030 040 620 Q80 BTE 075 BB 000 9SS 99
1 ) 4 580 JI1B 23T ek MR Q31 000 od2 L M 000 000 000
1 oo amm e JET B3 s Y 12X .ORT e & [ |} [ ]
¥ 1 1.D0nK R Rl M2 BE KX M3 sm0 1Y L& T 52 KA ) (K
§OL00F  L0DD  |.000 FP3 984 S8 B3 RI2 B6R 4T T 343 MRl 023 o0
4 LooE LA 000 LOHE S SRR B8 9e9 922 B3] TR 4T3 410 3235 ndm
b= 10
P
wal o i B28  RET 000 A4 0S50 BEd BRTO 0TS B0 Bm 095 e
b BMH 50 39 07 0% 02RO DS 00 00 000 000 000 000 000 000
| 96 J4 738 76 M4 140 a0 003 000 D00 O 00 00 D
1 inoo (RS S30 A6YE 33 M3 6T 055 M o o0 00 00 SO0 004
O Wi APF SET O HTR TM 4630 M2 UATE oy DIl M D00 D S0 000
4 100 Lok BER BT 933 g0 B33 37T 66 47 020 06 000 400 O
i
5  LO0D0 TAMME b a4 L T L ] 434 6 35T I3 oMW |33 e M O
G LD 10000 1000 A0 e GER Gd45 BH AR 380 S i1 M3 a0l 00
TOL0Oh  J000  LLO0OB 1000 100b 9o YEE  SdS B33 O SIT AW 3T oM T 00
B 10Dk 1000 LOOR 1000 LOOD 1000 foR 90 054 81 M6 4 264 1" |
¥oOLeN 000 L0OD L0000 LOOD (000 1000 999 094 9T M4 &9 651 400 o0
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i LOT  BS LI B30 635 M 04D D0 LED B0 0TS 0B0 B 095 0
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1 am A1 £40 BT 0RO 035 005 M 000 000 OO0 A0 e I M
P ] Sl JElh ANE ¥ 1) 0EFT N4 800 000 000 00 000 odd ]
i 1000 995 S AR 451 297 R (MR M 000 0 (HD 11 1) ]
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Table A1 Comulative Binomial Probabilites foont. )
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Table A3  Standard Normal Corve Areas [y = PZ = 2h
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Table 4.3 Standard Normal Curve Areas (cont.) dhiz) = MZ =5
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Table A5 Critical Values for ¢ Distributions ;a,qu':um:
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Table A8 ¢ Curve Tail Areas {cont.}
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A4 Kt Tables

Table A8 Critical Vabues for F Distrfbathons

¥y = numserabor df
w 1 r | L ] & 7 B L)

JH] 19,56 44 50 14,59 LLE R 5820 LU 044 RS
1 S50 15045 194,50 21371 4R 23016 23109 28,77 ZIER 140,54
Mo 4143 10 4004 50 540340 SERA B Rl ] SHIT.00 EQTR.A0 SE1.10 EIIE 55
il 403 IF4 M, M0 540,379 Sl 500 SPn S0 5837 S BT SR, |44 il 284
A0 £53 4.00 9,16 924 9.9 .33 934 917 93
1 gL 1&gl 19,0 19,16 1915 19, 3 1%.33 19.3% 19T 17.3%
Ain a8 50 L] o e ] 030 LR 0.8 aa7 o ]
J LR 9949 LN b oo lei 9930 94 33 B3 35 b M Gy 1
100 5.54 546 530 514 511 428 €27 535 5M
3 S50 1013 9.55 P28 21z 901 8494 ER EES EEL
A 402 30.E2 986 =T 28.29 274 1T 4T 1749 2735
Al 167,03 14850 L1 13710 154 54 13285 111 5% 110 &F el K0
Ll .54 4.53 419 401 4,05 Al 10 i9s 1w
4 E ] .71 .94 B 633 .26 filn G .0 1. G}
e 11.20 1R 165 1504 15,52 1521 1408 1480 14.66
| 7414 6125 &R §144 5.7 505y 49 64 A5 4B.47
i 4,08 17H 362 352 148 140 17 134 1
P ] .41 £ 541 519 505 495 4K 447 4.7
Rl 16.26 1327 el 1539 gy sy [rETS 10.2% k14
JHHE &7k 32 130 s =5 IEEY 1814 TR a7
z A L 140 11w ENE: ] I 1o% aal 1098 104
" 5 5,99 514 476 4,53 459 Az 437 4,15 4,10
ra 15,75 1053 o 15 E.75 BT a4 a1k 7.98
i | 15.51 27.00 1.0 1192 10RO iy LTS 16413 IH.AR
L0 159 126 oy 146 T RE 2E1 1T .75 2.7
oo L 55 474 435 4,12 a7 i8T i 37 L6E
i R 12,25 L .45 T.HS T A5 Tia 1,1 fr. 4 .72
JHHE 9.25 1le9 1T} 1720 1421 1552 I5.02 14.83 1433
i 3.5 in 2.52 2.R1 m LET 2.62 250 r5h
1 8 H80 ix . 4,07 B4 Jaon 338 .50 344 L
; N | EES 7.5 71 &80 5AT fi. 18 i3 50
401 | 2540 1549 15,53 1430 3 4% I2R6 12.40 1205 .77
e 00 e 1 2.8 260 2 1454 2.5 247 244
3 o AS0 512 4.2 580 363 341 337 5 3Z3 L1E
3 1] 1055 DX .50 had2 G5 5H 5.0 £47 3%
R Pk ] 1639 13,50 12.%6 11T 1113 10,70 1037 10l
Jn i 192 .73 281 153 146 241 238 115
i S0 4.5 4,10 371 34K 333 12 304 307 301
An LR 184 (%13 L] 554 5.5 52 LAt 494
JHi 2104 14,81 12.55 1138 44 o4a3 Q.8 L=l S
J0 113 1k I.6h LT ] 244 1% uict | I3 .1

i A5 454 KL 150 136 3.2 KLY T 2595 i
gl S 721 &2 S&T 532 507 4B 4 T4 4 &1
Al 1500 13.81 11.56 1035 A s 6k £3% K11
Bl ila 181 nl 24% 2.39 2353 ] 3 T4 .1l
i1 E o] 4. 75 iRy 143 16 LAl 500 ] | ZAS 188
Anm a.33 (L] 595 241 506 4 82 d.64 450 4349
i 1464 1237 1080 @3 A0 RR A0 pi ] 7.42
[IRTE IR

Copnrrghd 2012 o Lawring. AR Riph Rosormd iy son b e, onwee, or cplioeed i wbele or w1002 13 showid Ui, it il Pty oot wae e Tt be bk sadva of apaciiof

Ebiorsn sy e i a0 app dc iy el b e e g Lirid g vty for nghe b rorcere sckdinac | -amaar o)y w18 sabange i mghl sk ek



1349 ¥
fppengictanien Re1§
Table A.9 Critical Values for F Distributions {cont.)
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Table A9  Critical Values for F Distributions (cont.}

¥ = mumerator df
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Table A9  Crithcal Wabkaes for F Distributions {cont.)
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Table A9 Critical Vialues for F Distributions (cant. )
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Table A.9 Critical Values for F Distributions (cont.)
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A2 Appeido Tables

Table A0 Critlcal Vialues for Studentized Range Distributions
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