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SECTION A

1. (a) Suppose there are two consumers A and B who
consume 2 goods X and Y in a pure exchange
economy. Their utility functions are U, =2X +Y,,
and U, = X, Y,. respectively. If the initial
endowments of the two goods are [(X, =2, Y, =10)
Xz =8, Yy = 10)]

(i) Plot the initial endowment point in an

Edgeworth box.

(ii) Derive the consumption contract curve and
plot it.
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(iii) Find the competitive equilibrium allocation

and price ratio.

(iv) Verily if the competitive cquilibrium

allocation is fair or not. (9.5)

(b) A housing developer wants to build houses on a
picce of land located next to an airport. However,
the noise pollution from the plancs that land at the
airport reducces the valuc of houses and hence the
profits of the developer, If X denotes the number
of plancs that {ly per day and Y be the number of
houses the developer builds. The profit functions

of the airport and the developer are as follows :

m, = 56X - X?
m, = 70Y - Y2 - XY

(i) If no bargains can be struck between the
airport and the developer and cach can
decide its own level of activity, how many
planes (X*) will [ly to maximisc the profits

of the airport? Find the maximum profits?

(ii) Given that X* plancs fly, how many houscs
will be built to maximise profits ol the
developer? Find the maximum profits of

the housc developer,

P.T.0.
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(iii)

(iv)

4

Suppose that a local ordinance makes it
illegal to land planes at the airport because
they impose an externality on the developer.
Find the optimum number of houses built
and the profits made by the developer under

such a rule.

Suppose there is no ban on planes landing
at the airport. If a single firm buys the
developer’s land and the airport, how many

planes will be flown and houses built to

maximise joint profits? 9)

(s7) W efsre fom 2 Susie A 3R B ¥ = ge fafm

(i)

s ¥ 2 aega X SR Y @ IUENT SR E
S SwfiE w@ U, =2X, + Y, 3 Uy =X, Y,
3 o af 3 TR B AR dEE ¥ (X, =2,

Y, =10) (X, =8, Y;=10)]

YRR dAaed g =l v vgead d@e § wie
Exy |
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(iii) W e s o) w sEEE @ T
Y
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w, = 56X — X’

n, = 70Y — Y2 - XY

(i) af T oigd 3N JeR & o FE Heawnt
& & o FED 2 3R ThE IO e &
wR W P & g B, @ B9 SIS & TAh
N T & @ fog e e (X*)
JeF WA AT AN T R

P.T.O.
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where L is labour-hourg and K is capit

devoted in production of X and Y

7

al-hours

Initial

endowment of labour and capital (in hundreds of

hours)

(Lx

(i)

(i1)

(iii)

(iv)

arc as follows:

=50, K, =50); (L, =50, K., = 50)

Find the equation of the production contract

curve for the commodities X and Y.

Find the market equilibrium allocation of L
and K used in production of X and Y, and

the equilibrium price ratio (P, /P,).

At the equilibrium level of production, find
the ratio K/L (factor intensity) used in the
production of X and Y.

It is given that the production possibility
frontier (PPF) corresponding to the
production contract curve derived in part
(i) above exhibits increasing rate of product
transformation (RPT, ), i.e., the PPF is
strictly concave to the origin. Identify the

possible source of increasing RPT ..
(3+5+2+2=12)

P.T.O.
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(b) Moral hazard and adverse selection are problems
of imperfect information in insurance markets.
Distinguish between them with reference to the
problems faced by companies offering health
insurance policies. Also, in the same context,
suggest a way of mitigating the problem of (i)

moral hazard and (ii) adverse selection. (6.5)

(37) weTdE sue (L 3R K) & Qo her & w7 ¥ awgst
X 3R Y =1 SwreT FeEiifaa SweT waAl & 6ed
X =aa fRar wen 2

1/3 ¢~2/3
X=2JLyKyx Y=4L{ K¥

SEl, SM-T ® 3R K, X 3R Y & I § wAfd
Tof -5 1 %W SR gon W wRPER ddwRn (st el
¥) 3@ FHR T

(L, =50, K, =50); (Ly=50, K,=50)

(i) =gl X iR Y & fog I gy 5% A
FHROT A il

(i) X 3R Y & Jearew ¥ vgad L, 3R K & aRIR
e e R ge wed sigae (P /Py)

T 9dl N Y|
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PPF) S e o g (R0,
wefifa e 2, s, PPF 7w &1 ¥ e &
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T o Y ¥ e f i
o R R A A W A s @
Wﬁﬁﬁﬁaaﬁﬁlmﬁzﬁmﬁﬁ (i)
I Twe N (ii)qﬁ@waﬁmﬁm

A 1 I G
3. (a) An individual’s inverse demand function for

commodity X is given by:

per unit market price P captures his
X. Assume there

P = 10 - Q, where the

marginal

willingness to pay for commodity

are 10 individuals with the same demand curve.

p.T.O.
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(b) In a market, two ‘types’

10

(i) Find and plot the market demand curve for

X if it is a private good.

(ii) Find and plot the market demand curve for
X if it is a public good. If the marginal
cost of providing the public good X is
Rs. 10, find the efficient quantity of public

good provided.

(iii)) State the condition for Pareto efficient

allocation of

(a) two private goods (X and Y) between
two individuals (A and B), and

(b) one public good (G) and one private

good (Y) petween A and B. Compare

the two conditions. (2+4+3.5=9.5)

of sleeping mattresses

are sold - those of high quality (H) and those of

low quality (L). Buyers with limited information

ble to identify one type from
y have purchased one and used

If quality was perfectly
pay

on quality are una
another unless the

it for some time.
yers would be willing tO

identifiable, bu
000 for an L

Rs. 25,000 for an H type and Rs. 18,
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type of matlress. In the Presence of asymmetr;
] C - C
information, buyers are willing to p

| ay an averagc
price. Manufacturers of m

attresses can
product warranty, which is re|

the H typ€ manufacturers.

also offer
atively cheaper for

Suppose offering
a product warranty entails net costs of Rs. 5.000

and Rs. 9,000 to H type and L type manufacturers
respectively. The product warranty itself does not
enhance quality of the mattress produced. It is

merely used as a signal of quality.

(i) Will offering a warranty serve as an
effective signal for separating equilibrium

in the market for mattresses? Explain.

(i1) If the proportion of H-type mattresses in
the market is 11, (0 < n < 1), what values

of 77 achieve a pooling equilibrium?

)

(3r) ARE X & forg e e 1 A A o o

=10 - v g G war 8 ol wid R AN A
o FARE T & iy SRR e o e e
0T H YAl B WA A G A TR q 10
=i &)

P.T.O.
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(i) X & fom a9R 77 9% @ IR =ic & af
I8 U el T R

(i) X = forv R @i @ @ 3R wiic &< afe
U8 Ueh AEaieh agg 21 afe ardui-a aeg X
IqAR FA F WA AR %, 10, e F TS
TEHE gl & /IS AR A A

(i) Wt wHIA MFeT & forw 7@ waAR

() & =fFal (T i @) & d= @ e
I (T SR AE), 3R

(F) A R B & 99 & dviHaE ag (G)
IR v ot agg (Y) @ E & qo
Xy

(@) TH aOR A, A YA’ H A D T N W B -
I e 9 (H) @R 7o oEsr e (L)
el & TR ¥ AT I 9 @AeR U YR
H TR A T TH TEEE A IS B ¥ W qw
fF 3= vE W wle 3Rk w5 wm e fw wmE
T T R Al e o W ¥ weme W
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a2, A WXRR 1 g @ B 25,000 w1 a2
Lm%ﬁ%fﬁvepoomﬁm@mmﬁ
amﬁumﬁammmaﬁm&aﬁﬁ,mﬁmaﬂm
mﬁﬁaﬁaﬂﬁ%lﬁ%ﬁ%mmﬁ
%m%,@lim%ﬁ?ﬁmaﬁ%%qaﬁamw
21 A AR & Iaae & ard 2y H T7 3k
L Tred & e @l s 5 000 oy A 9 000
@@@mmﬁumm@mwﬁa@

& et ¥ e T @ 2 oz gwdn aaw
' IE ® Yeohd & W A fRar W 2

(i) Waﬂﬁﬁﬁﬁmﬂ%%ﬁqwﬁw
T AT T & o0 T o wRT B w9 A
HE HEN 7 FHE|

(i) aft sk ¥ H-¥6R & T & I 1,
(0O<n<a) 3, q & & ¥ AT Tt T
W i B 7

4. (a) Consider a pure exchange economy consisting of
3 individuals A, B and C with identical endowments

of 2 good X and Y, i.e., each has an endowment

P.T.O.
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vector (4,10). Their utility functions are U=XY,
Uy = X,Y, and U, = (X )" + Y.

(1) Define a ‘fair’ allocation. Does the initial

endowment of A, B and C represent a

‘fair’ allocation? Explain.

(i) Will perfectly competitive trading between
A, B and C result in a ‘fair’ allocation?

Explain. (4.5+2=6.5)

(b) A perfectly competitive market exists for wheat.

The inverse demand is P = 200 — Q where P is
the price of wheat and Q is the total quantity of
wheat. The private total cost for the unregulated
market is C = 50 + 80Q + 0.5Q2%. The production
of wheat creates an externality where the total

external cost is EC = 0.5Q°2.

(i) Solve for the unregulated competitive
equilibrium of wheat and the socially

optimal level of wheat.

(ii) Derive the Pigouvian tax (per unit of output
of wheat) that results in the social

optimum. (6)



(ii) What commodity price ratio (Px/Py) will
result in the optimum level of p

of X and Y?

roduction

(6)

) WWWWWWﬁW2H@X
) q
( IR Y & GO SSEN & G 3 ;WEFT A B 3R C
frer 2, aFll, Yds ¥ TE dome dw (4,10) 2
Gq% G;{ﬁﬁl?ﬂ a’TRf Ua=XaYa’ IJb:Xbe\aﬁT
U =(Xc)”2+Yc 2l
: B
(i) W‘ﬁwa’anaﬁﬁuﬁwﬁaﬁ'ﬁ;ﬁ
F € @ e SdER T T
=1 Wi e 87
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@) U R R v T wE X e AR A #
W P =200 - 2 5@ P A @ A F QT
aﬁaﬁw%laﬁnﬁamﬁmﬁﬁﬂwm
C =50 + 80Q + 0.5Q2 31 g e IeweT T AEA!
Yo7 e @ o ww wEd wEm C = 0.5Q7 7

(i) ﬁi%aﬁuﬁauﬁmﬁ@#aﬂiﬁé%wﬁaﬁ
¥ q TN &R & forg B H

(ii) it Yo @i @ ST @ A T
ﬁgﬁﬁﬁﬂ%qﬁmmw
BT 7l

(@) e G B X 3R Y SR & forg Iere W
as% (PPC) 2X2+Y2=19003mﬁmw%1

(i) uﬁwﬂwzﬂwsmﬁnaéﬁfaﬁmm%
frad X =3Y &, @ X 3R Y &1 Foead I

TR &1 8RN

(ii) %HHQWWH(PX/PQ%WX
dR Y & IET o TR &/ OW B
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SECTION B

5. (a) Consider the following lobbying game between two

firms. Each firm may lobby the government in
hopes of persuading it to make a decision that is
favourable to the firm. The two firms, F1 and F2,
independently and simultaneously decide whether
to lobby (L) or not (N). Lobbying entails a cost of
15. Not lobbying costs nothing. If both firms lobby
or neither firm lobbies, then the government takes
a neutral decision, which yields 10 to both firms.
If firm F2 lobbies and F1 does not lobby, then the
government makes a decision that favours firm
F2, yielding zero to firm F1 and 30 to firm F2.
Finally, if firm F1 lobbies and F2 does not, the
government makes decision in favour of FI which
yields x to firm F1 and zero to firm F2. Assume

that x > 25. The normal form of this game is:

F2
L N
F1 L -5, -3 x—15, 0
N 0, 15 10, 10

(i) Determine the pure-strategy Nash

equilibrium of this game.

P.T.O.
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(i) Compute the mixed-strategy Nash

cquilibrium of this game.

(i) Given the mixed-strategy Nash equilibrium
computed in part (i), what is the probability
that the government makes a decision that

favours firm I'1?

(iv) As x rises, does the probability that the
government makes a decision favouring
firm F1 rise or fall? (1+6+2-+1=10)

(b) An electric utility company provides electricity

to a small town. The demand for electricity is
p(qQ) =10-0.1q, and the company’s costs are
C(q)=1+0.5q.

(i) Does the electric utility company exhibit

the properties to be a “natural monopoly”?

(ii) Find the unregulated monopolist’s profit-

maximizing price, output, and profit.

(iif) The government passes a law that requires
utility to practice Marginal Cost pricing (i.e.,
p = MC). What is the regulated monopolist’s
output and profit?
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(iv) what is the lump-sum subsidy that th
4
regulator must provide the electric utility

company to practice MC pricing without

operating at a loss?

(v) Compute the consumer surplus from the
pricing strategies in parts (ii) and (1i1).

(1+342+142=9)

() A TR W A w R )
w TR B T D S Pl AN @ g oot
& 99T ¥ TER B RA W a6 31D = F
sk F2, @d7 1 ¥ 3R TH 99 99 =@ § R oaa
(L) @ =& (N)| i1 & 15 9 an s 21 S
& TN §9 N 8 21 AR T WA A @l @ A
FE T A FE Al B W WER TE qced g
AR 2, T A HA w10 Wk W 21 AR B F2
AR 3R F1 o 78 et 2, 9 WHR T o o
R WA F2 @ we X 2, v Fl & T R A F2
A 30 wfhe 341 21 sid F, AR WA FL @ SR F2
qﬁm%;ﬁrm Fl = g 3 fig o @ e
W Fl @ x ol w F2 @ 3 e o A

p.T.O.
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AT N F x>25 T QAR @ A T B

)
L N
F1 —L& -5, -5 x—15, 0
N 0, 15 10, 10

(i) T8 @« & gg-OA A ages & Fui
R

(i) @ A o ffE wEf S aged S IO
H

(i) - wmr (i) ¥ qoEr & S RlE-TRR |
é@ﬂ?ﬂ%%ﬁ%g,mmﬁm%qa
X iy S = w4 GNET 87

(iv) SR-9 xm%,wwm%%mwﬁ
Fla%qa?fﬁﬁu%ﬁ—%mwwﬁ%?

(@) v fed ST FER T O ¥ ;e A e
ger FE 21 e 9 W p(q) =10-0.1q T, 3R
wot & @ C(q)=1+0.5q 2l

(i) wsﬁﬁﬁgﬁ%ﬁaﬁrgﬁ@r“q@ﬁm
THERER” & ® X WeRid w8
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(i) WEHR & A TRE FER B R R Sy
an & RuRe (p = MC) @1 sromg ey 2
g STARE W smETEET AR 21 Rfmf
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(v) T WD E R P ) o
i T R s W @ R wee
e Afeg’

(v) s (i) o (i) ¥ e Frefier oRifd @
Sellen SRR @ AT &

6. (a) The bicycle market is populated by two firms, Atlas
cycles (A) and Hero cycles (H), facing total
demand p =14 -q, where p is the price and q
denotes total quantity. On the costs side, firms

are perfectly symmetric, with TC; = 2q, 1= A, H

(all monetary values are in thousands of rupees).

pP.T.O.
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(1) Assume that firms simultancously choose
(heir outputs, Compute the market
cquilibrium (prices, quantitics and profits
of A and H).

(i) I A cnters the market first, chooses its
output and in the next time period, H enters
the market and chooses its output. Compute
the market equilibrium of this sequential

game (prices, quantities and profits of A
and H). (5+5=10)

(b) Each of N people chooses whether or not to follow

the protocol of wearing masks, washing hands and
maintaining social distancing to avoid the spread
of a viral infection. Following the protocols costs
each a fixed amount (= ¢ > 0). The protocols are
effective in protecting people from the spread of
the viral infection if and only if at least H people
follow them, where 2 < H < N; if the protocols
are not effective, each faces a higher risk of
catching the infection which gives each one a
disutility (= d > ¢ > 0). Each person ranks

outcomes from best to worst as follows: (a) any



ne in Which the protocols
cot
outC

23

are effectjye and

not follow them:; (b) any outcome in which
she 00¢% ol is effective and she |5, followed
the protoc ny outcome in which the protocols are
tllenl;ff(ccz)t::/e and she did not follow them; (q) ny
not elle€

' 1ve
in which the protocols are not effecti
ne 1

outcol

nd she followed them.
a

—_ bi
re strategy Nash equilibrium of t 1;
. u |
e me. Clearly explain how you establis
. came.
strategic g

. : o
file is a Nash equilibrium profile. (9)
that a proil

B
' gl (A) R
TOR & AT, Teod

COREERE

®, ®a AW p
g AT &, @
asfea (H)
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A vam R SR s argeqe I 31 T
HIHAE @A H AR GgoT A T R
(I, = 3R A sk H & o)

A T & forg AR wBA, By g 3R arforeR 90
TY TG D WEIHTel T U6l AT 2 °T 81| Wrehien
T IO FOT W AT o) vE Ffided o @9 s
2 (= c>0) NAFA AN A TRA GHAT H A
T ¥ T 2R F AR ok Paw T I FH @
o [ S SE Tee & 2, W 2 <H<S N AR
St T T8 §, R ST B A A TS
W@ﬁﬁ%ﬂwmmm%ﬁ@ﬁ
# TH Sl @ g (=d>c>0) e Al
w&wﬁﬁaﬁﬂwﬂmﬁmﬁv}oﬁﬁméz (37)
ﬁéﬁwmﬁﬁﬁﬁﬂw@aﬁ%’aﬁwﬁm
qreT A8 H € (a)ﬁé%ﬁqﬁvmﬁiﬁshaaﬁﬁ
ol 3 3 SE I e @ fe (@) B
&t feraT; (H)aﬁ%ﬁqﬁwmﬁlﬁqﬁ%ﬁawﬁfﬂﬁ
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7. (a) A firm sells goods in two Mmarkets,

and market 2. The inverse demand ip 1
p, = 200 -

25

T

ﬂﬁqm%%
2

Mmarket |

arket | is
q,> and the inverse demand in mark t
e

2 is p, = 100 — 2q,. The margina] cost of productiop
is constant and equal to Rs. 40.

@)

(ii)

(iii)

If the firm behaves as a price taker
(perfect competition), what would the
equilibrium prices and quantities be in each
market? What is the consumer, producer

and total surplus?

If the firm acts like a monopoly and
charges different prices in each market,
how much would it charge in the two
markets? What is the consumer, producer

and total surplus now?

| he
If the government does not let t

hat
monopolist charge different prices, W

the
price will the monopolist charge? Find

urplus.
consumer, producer and total surp

p.T.O.
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(iv) Compare the total surplus in parts (i), (i1)
and (iif). (4+6+4+1=15)

(b) There are N people sitting in a room. Each one is
asked to guess an integer between 1 and 100 and
write it confidentially on a paper. The average of
all the numbers written on the paper is taken and
the person(s) whose guess is closest to 2/3 of the
average is/are the winner(s). Find the Nash
equilibrium action profile of this game. How will
your answer change if the winner(s) will be the
player(s) whose guess is closest to 2 times the

mean of the guesses? - (4)

(37) va F A SR, TR 1 3R SR 2 ¥ ae S
21w 1 X EeRA W p, = 200 - q ¥, 3R TR
2 ¥ A AT p, = 100 — 2q, B IeUET A FRAA
WA for 2 3R 40 T & WK 2

(i) @l wF v e TEvERdl (Y0 WOAi) @ €
¥ HEER B, W TAH qOR A Ao I
R W T BN ? U, Ieled SR e
SRy = 27
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(i) g} WHR IORER H 3R - el Epe 78
e o A SRR R A W) agw
Iy, SEE 3R H IR W\ Fifw

) s (i), (i) 9 (i) ¥ 5 s A g
ETd

p.T.O.
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8. (a) Consider Hotelling's model of a straight highway

of length = 100 kilometres, where consumers arc

uniformly distributed along the highway. Suppose

there are only two stores (S1, S2) that sell water

cans on this highway, located at a distance of 30

kms and 65 kms from the beginning of the highway.

Each consumer has a transportation cost equal to

0.03d2, where d is the distance travelled to the

nearest store.

®)

(i)

(iii)

Calculate the demand (as a function of

prices P, P,) for the two stores.

Assume that broduction costs are zero and
that the stores aim at maximising revenue
from sale of water cans. If the two stores
compete in prices, find the prices charged

at Nash equilibrium.

Suppose a new government regulation
restricts the stores from charging different
prices for water cans. Instead, the store
owners are given a chance to choose their
locations on the highway simultaneously.
If they choose the same location, they split

the business evenly. Where will S, and S,
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t" al 4 i§4
locate at Nash cquilibriums Is th
equilibrium location ch ¢ Nagh
oice of S, an
d s,

socially optimum? Explain.

.y If a third stor '
(iv) ¢ (S,) also decides to locate
on the same highway and the 3 sto
re
owners choose their locations on the
highway simultaneously, find the Nash

equilibrium of this game.  (3+6+4+1=14)

(b) Suppose a shopping arcade has only 2 stores selling

tablet PCs. One sells Lenovo ‘tablet PCs at a
price = Py, while the other sells iBall tablet PCs

at a price = Pg. Both tablets are produced at a

marginal production costs of Rs. 10,000. For the

consumers, both tablet PCs are perfect substitutes.

Each store’s set of actions is the set of possible
numbers). The low-price

prices P, (nonnegative
if they charge the

seller gets the entire market;

same price, they split the market.

(i) What is ihe Nash equilibrium of this price€

game? Explain.

(ii) Suppose both stores decide to include one

S :
more element in their set of action

p.T.O.
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P = 20,000 or Free;

—
p—

i.e., charge a price per tablet PC
Rs. 20,000 and advertise that if the product
is available cheaper at the other store, the

customer can have it for free. Find the

Nash equilibrium of this game. Explain.

(5)

(37) 100 freiRiier wFat @ Tom@Rt & BTl & AISH W
R R, STl SuNieIst Y UoWHT & W FHAT &9
¥ fraRa fmr wman 31w AR B e @ =R
(S1, S2) & W 3@ ToMRl W UM & B s €, W
THET & FRAT & 30 fRW 3R 65 fR @t Tt w
faq 21 w@® ITeliw S uRasd @R 0.03d2 @
ST Bl ®, et d feredd @R qe @ TS 9 2

(i) & @M & fog @i (S Pl, P2 & w&
B & ®T A) W A0

(i) 17 o & Iee e 3 2 ok @R e
T & B o R A wor = st w
%luﬁﬁﬁaﬁnﬁﬁmwﬁ%ﬁﬁ
%WWWWWWEQ‘I
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(iv) =R =¥ T wx (S3) ﬁwﬁﬁww
wﬁwﬁvhém%ﬁtsﬁt%ww

Eréﬁwmwmﬂﬂ%%,a}gaﬁqm%
e TG w1

| (%) = o R ver i st ¥ fede-02 I O
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