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1. Let f:R — R be a continuously differentiable fanction which has at
least three distinct zeros. (We say 7 is a zero of f if f(z) = 0).Ghet
g : R = R be defined as follows: g(z) = ¢**f(z) for all €
(i) Prove that ¢ has at least three distinct zeros. '
(ii) Prove that the function f + 2f" has at least two

max (z* +¢°)
subj
-
>0

Find all solutions of this op
(ii) In a kingdom far, far ing is in of inviti
senators to his ann Asatradltion,“
the King a bottle
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3. (i) Let A and lemunmhvhdthm&b

Show that if the columns of B are linearly m
columns of AB are linearly dependent.

(i) Let ¢, denote the column vector with three M
which is zero, except for the i-th element, which is
a linear transformation L : R — R with L(el)
€1 + €3, and L{ey) = ¢3 + ¢3. Does L map ®°

your answer
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Group B i
4. This question pertains to a situation in which a part_iculii
like rice, is both available at a subsidised rate from a ,
(ration shop) and at a higher price from the open market. Suppose
a consumer can buy a certain (fixed) quantity of rice at a I @ | :
from the ration shop (that is, there is a ration quota),/In addition,
he can buy more of rice (assume a uniform quality of rice) from t

open market at a higher price. (You may assume that

A b
preferences are represented by standard down ; . smooth, )
convex indifference curves.) ( ’ : gen s

(i) Graphically depict the consumer’ ilibrium (assuming he ex"

S R e
hausts the ration quota and in addition buys from the open mar- % g

ket). g
(i) Suppose rice is a normal g @at will happen to the quan-
tity of rice purchased fro en market (over and above the |
ration quota) in equili here is a cut in the ration quota?_
Briefly explain. :
(iii) Suppose rice is a @good. What will happen to the qmmﬁ,y“ :
purchased in %ﬁn market (over and above the ration quot&},;

idise e (price at which the ration quota nce could

e
é‘l»
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5 There are plenty of fish in the Dull Lake. Boats can be hired by
fishermen to catch fish and sell it on the fish market. The revenue
earned cach month from a total of x boats is given by the fol

each month. 7 3'1:\

(i) Derive the marginal and average revenue per boat=

ii) The Dull municipality is considering giving out pamlt} for each
boat that fishes so they can track who is fishing from the lake. If
these permits are allocated freely, how many boats will fish every

month? ol el
A
iii) If total profit is to be the maximumnpossible, how many boats

§ <

should fish every month?

iv) Dull municipality decides to charge for the permits instead of
giving them out for free. What should the per-boat charge for
the permit be if total profitSaréto be the maximum possible?

(5+10+5+10=30)

~ MAEconomics.com

Scanned with CamScanner



MAEconomics.com ISI 2021 PEB OLD SET (DELHI) Ao 767869677@ ;

6. TheSboddvTMerscmmmmyweekandBmw*

university campus which has only students and faculty as m
Itlstheonlysourceofwawhmgmmiufotbotbfamnyﬂ'd ude :

and is large enough to accomodate all faculty and students.

demand for movie tickets is given by 500 — 4P = Qp, '

to the price of the ticket paid by faculty and Qp refers

) of tickets purchased by faculty. Demand by students
100 — 2Ps = Qg, where Ps refers to the price of the
students and Qg refers to the number of tickets
The cost to service demand equals 500.

(i) If the price charged is to be the
what price would Shoddy Theat

profits?

(ii) Now imagine that Shoddy
prices for faculty and st
Shoddy Theater wants
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7. Consider a Solow type economy, producmg a sm@ gwé
to the production function:

Y(t) = K(t)" Lo

employed.

Labour force grows at the exogenous rate\ o5

1 dL(t

I{t) dt

saved. Iﬁt 0< s'
fraction of output that is sa . vestedtobﬁkd @ )
stock. Also assume that the n deprecm.tlon @f 1:§ﬂ

Part of the output is consumed

Then it follows that: : %,
dBTR) e

(t)“‘—'— Y S E

Where is the e derivative.

With this iven descnpﬁéin @f thve ec
the steady s growth rate of Y fﬁr h
dY (t
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