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Answer any five parts :

(7

(i)

(iif)

7446
5%3
‘All giffen goods are inferior goods. but al] inferi

; rior

not giffen goods.’
goods are g goods.” Do you agree with this

statement ? Give your justification.

Suppose that demand for honey (in "000 litres per year)

is given by the function :
Q9 = 6000 — 30P.

What is the elasticity of demand at a price of Rs. 75 per

litre ?

What is the impact of a tax at the rate of Re. 1 p;f:r unit
of output levied on the producers, on the AFC, AVC,

ATC and MC curves ?

A policy maker is deciding how to finance the construction
of a new airport. He can either pay for it by increasing
citizens’ taxes or by printing more money. What are
some of the short-run and long-run consequences of

each option ?

()

| (wi)

(3) 7446
Suppos_e that a firm’s production function is
Q = L3 — 200L> + 10000L. At what amount of labour
input are the firm’s average and marginal products
equal ?
What are the conditions for a.natural monopoly to
arise 2 To what extent should natural monopolies be

regulated ?
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(iv)
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(vi)
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Explain the water-diamond paradox using the basic

principles of Economics. %

(if)

(iii)

A
(5) 7440

A nation with fixed quantities of resources is able to

produce any of the following combinations of bread and

ovens

Loaves of Bread (million) Ovens (in "000)

75 0
é 12
45 -
30 30
15 36
0 : Y

(a) - Graph the Production Possibility Curve (PPC) using

this data. 2

(b))  Does the principle of increasing marginal cost hold

in this nation ? Explain briefly. 3

What is consumer surplus ? Is it always a measure of
consumer welfare and economic wellbeing ? If not, why

r}
not 7 5
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(ii)

(6)
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(iii)
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Nivedita has decided always to spénd 40% of her income
on books. What is her income elasticity of demand.and
price elasticity of demand for boc;ks 2 (Use the midpoint

formula for price elasticity.) ' 5

Assume cream cheese and -bread to be complements.
If both the equilibrium price of cream cheese and
equilibrium quantity of bread were to rise, is it because
of decline in price of flour or fall in price of milk ? Illustrate
and explain your answer. (Cream cheese uses milk and

bread needs flour as an input) 5

What are the factors that the deadweight loss associated
with a tax, depends upon ? Is it right to say that a tax

that has no deadweight loss cannot raise any revenue

for the government ? 5

P.T.O.
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Natasha’s income is Rs. 3,0(.}0.per month. She sbends all
of it'on tickets to concerts and films. Concert tickets cost
Rs. 150 per ticket and film tickets are available at Rs. 100
oncerts

per ticket. The marginal rate of substitution for ¢

with films = F/C, F — number of film tickets, C — number

of concert tickets. How many film and concert tickets

should she purchase ? :

(if)

(if)

)

(i)

Describe the shapé and slope of the indifference curves.

What do the ICs of perfect substitutes and complements

Ln

look like ? Explain with examples.

Trace out the demand curve of inferior goods using the

indifference curve approach, delineating between the

income and substitution effects. 5
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(iii) Wwﬁmﬁmqﬁm@gqﬁ
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(iii)
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Prism Ltd. is a competitive firm operating under the

following conditions :

Price of output is Rs. 5, the profit maximising level
of output is 20,000 units of output, and the total cost
of producing 20.000 units is Rs. 1,20,000. The firm’s
only fixed factor of productiop is a Rs. 3,00,000 stock of
Icapita[. If the interest rate available on comparable risks

is 10%, should this firm shut down immediately in the

short-run ? 5

What are the possible shapes of the long=run supply curve

in a competitive industry ? What are the reasons for these

different shapes ? >

) : ; nd
Depict and discuss the relation between average 2@

: , 5
marginal cost curves in the short-run.
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Ho ist’ i
w does a monopolist’s quantity of output compare

to th i
© quantity of output that maximizes total

surplus ?
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(i)

(iif)
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446
Based on market research, a film produc
reh, uction com
pany
that is a price maker in the industry, obtaip h
I 5 the

following information about demand and productj
10n

costs of its new DVD :
Demand : P = 1000 — 10Q .
TR = 1000Q ~ 10Q?

MC = 100 + -IOQ.-

where Q is the number of copies sold and P is the

price.

(¢) Find the price and quantity that maximise the

company’s profits.

(b))  Find the price and quantity that maximise social

welfare.

(c)  Calculate the dead weight loss caused due to the

imperfect market form. 4

" PO is practice
What is price discrimination ? How does this? pr

. " ist market
increase the efficiency of the monopolist
5

form ?
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i GG :MC=100-+ 10Q,
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(i) .

( 14)

How does the immigration of workers aff;
= aftect sSu
Pply of

labour, demand for labour. marginal productivity of lab
: / abour

and equilibrium wage ? 3

“1s it right to argue that when both the product ang

labour markets are perfectly conipetitive, then there is
simultaneous. achievement of equilibrium. in both the

markets. 5

A cow dairy can sell all the milk that it wants for
Rs. 40 per litre, and it can hire all the robots it wants
to milk the cows at a capital rental price of Rs. 1,000 a

day. It faces the following production schedule :

No. of robots Total product (in litres)

0 S
1 . 50
9 85
3 | 115
4 140
5 | 150

6 155

)

(ir)

(iii)

L1 7446
(@) In what kind of market structure does the firm

sell its output ? How can you tell ?

(b) In what kind of market structure does the firm

hire robots ? How can you tell ?

(c) - Calculate the marginal product and the value of

marginal product for each additional robot.

(d How many robots should the firm hire ?

Explain. 1+142+3
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0 0

1 ‘ 50

2 &

3 15

| 140
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Answer any two of the following :

(A) Determine the domain and range of the fillg

(B)

©

@) y=

(2)
44y

2><5:._]0

inequality :
y = f(x) = In[In(e* — 1)] < 0.
Find all x such that :

@) y=|4-2x>-2

(x=0.5) (In(1 - x))

> 0.
32

Determine the direction of logical conclusion (P = Q
or Q = P or P = Q) in case of the following

propositions :

(&  P:f(x)has a local extremum at x = a, where /"(a)

exists.

Q:x = ais a stationary point of f(). 1*

f(@)=0o.

) - x+5)
(#) P : x satisfies the inequality : %_:}—)- -

Q : x lies in the open interval from 5ol

7447
(%)

frefefan § @ @ F W AN

(A)

®)

©

et swafae 1 TUH (domain) 7§ 9 (range)

T 'ﬂﬁﬁfq 3
y=fx)= in[In(e* — 1)] < 0. '

L3 § it 7 @ s e o
) y=1H4-242-2

(x - 0.5) (l" (1- x)) >

.. - 0.
@ y 32

frafoferd wedl 2q difes® fAses (logical
conclusion) (P = Q or Q = PorP= Q) =t fEom

A EIﬁﬁfQ -
() P:x=aWf(x) H TH W WEE =H 55
(local extremum) T el f(a) faemm )

Q:x =a,f(x) o Th &R ﬁ’lﬁ (stationary point)

¥, 39| () = o.

i) P :x, ST ((’lcjg >0 F TR FIA T

Q:x, 5 q1TH & TA 3 § feorg ¥

P.T.O.




Answer any three of the following :

(A)

®)

©

(4) |
a4

w 3X5::l 5
Draw in the same graph the regions representeq
. : 1 Dy the

folldwing two sets :
8= {{n,3) 1% +97 < 25}

T={x»:x 212}

| In each.case, plot coordinates of all points where th

graphs intersect each other or intersect the coordinate

axes. Determine if sets S and T are disjointL

For the function defined as follows :

z—x! 0<x<2
f(X)Z-‘-J;’ 2<x<4

=49

g7 weR

Plot the functi . '
e function. Verify continuity and differentiability

of the function at x = 2 and x = 4

Find th :
© asymptotes of the rectangular hyperbola :

¢ -G ka

Y=
(k‘G)x+k_3

given that t ;
he asymptotes intersect at a point that lies

o ;
n the Straight line y=2% -7

()

(5) 7447

i i * ki iversi
Harish runs a ‘rent @ bicycle kiosk at the uni ty

n. He currently charges a price of Rs. 10 per

ge demand is of 100 bicycles

metro statio

bicycle at which the avera

per day. An industry expert estimates that, each time the

rental price increases by Rs. 5 per bicycle, the average

demand drops by ten bicycles per day. Express the rental

income as a quadratic function and use the method of

‘completing the squares’ to determine (i) the rental

price that maximises your income from renting bicycles

and (if) maximum income.

frefafag & @ fed @ @ SW ST

(A)

Freferfiar & geadl & o Frefra &5 1 T
& fo § smfem FIfST :

S = {(x ) : ¥ +)? <25}

T={(k»:x 2 12}

g feafa & == =t fagel & fadwn=i
(coordinates) 1 ot fafga =ifst o7 w ¥ smMw.
Th 'Q:Fﬁ Ea Hﬁ%ﬁﬁ (intersect) FQ T 1 s
aredl (coordinate axes) = gfo=3fca =@ %I B
CAIE | WIS S A T AT (disjoint)

P.T.O.
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(D)

(6)

®) @Wsﬁﬁﬁﬂm@w%m?ﬂj
B

aﬁaﬁf@aaﬁm.wwﬁmm

= 4 9T Gadal (continuity) qan STaFHATI

(differentiability) 31 HATAd HHTSTT |
STEATHR SIS (rectangular hyperbola) :

(k—Z)x+k—4
(k—6)x+k—3

y:

Ll eﬂ’7"'_""r{:':I-fg‘i?"\sf(asymptotes) 9 sifse, afs 98 fean

TN ¥ A sl e y - 20— 7 W Fe |

& fag W wfrssfg wedt T

R A’ v wem #1 enft @ 9 A
maﬁa%ﬁﬂwaﬂwqﬁqﬁr&?mow
AR CE CUR SR S

(A)

®)

- off fopTEr 5 % el o,

(7) 7447
sirga & A 10 T3
off # firgee T R e O B9 Al S
1w e e (quadratic function) & ®J ﬁ.
e e et g =1 fafr =t FErEd

ﬁ(omﬁﬁaﬁmméﬁﬁﬁ%mﬁm
1 faaan a9 (i) a1ferran 3T

1 SAferRad A

F A B!
Answer any three of the following : 3x5=15
= —48 and

A geometric series has its second term a,

fifth term a; = 6.

€] Find the first term and common ratio of the series.

(ii) Find the sum to infinity of the series.

(iii) Show that the magnitude of the difference between
the sum of first » terms of the series and its sum
to infinity is given by 26 7

Given the following approximation for small values

of % :

PT.0.
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(8) i

Where 7 is an integer greater than | :
()  Find the "'values of » and g

(i)  Use the values of n and g ang 5 suitable value
of x to obtain an approximate value of (0.9985)16

Evaluate the following limits :

| I x5+1
= lm | —
o .y s A

li n* + 6
1 = m —_— .
(") y X — —oo 8n

Suppose in a given city with »-individuals, total market

. ‘ _
demand X = E{.:l X;, where x, is the demand of the
ith consumer. The ihverse demand function is given
by x; = f(P), where P is the market priée. [f half the
consumers with 75% share in total demand, have price
elasticity of demand [E;| = 2 and the remaining have price

elasticity of demand [E,| = 1.5, estimate the price elasticity

of demand of aj) consumers taken together.

- 49 47

frfafed # ¥ il @9 % SW D .
(A) | Th FQTFH?ﬁ?I ’I@T’IT (geometric series) 1 TE Ug

®)

a, = —48 TG GHEAl U] o, = 6 ¥
2 : .

0 ggﬂj@mmmﬁww&'m(comm
ratio) A HIfSTT | |

(ii) wé@mwﬁwmmﬁml

(iii) m@ﬁw@w%umﬂﬁ%m
qqT 3T UGl o AMTHS B T W FT
 fe 26 -1 g

x & B2 | %ﬂ ﬁqﬁf@ﬁm (approximation)
e gom ¥ :

(1 + ad)’ = 1 — 24x + 2702,
Sl n, 1§ ST TH YUNH (integer) T :

() ndaD HA TA HCI

-(irj R a® HE A x B TH SIGHR A R

e (0.9985)!6 1 Afehe HIA (approximate
value) JId IS |

P.T.O.
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© Frafafeq @l & 79 9w HifST .

_ . X +1
6 y= lim ( 4}

e ] 5”‘+x

s « R
@y Y x_],m_m 8n

R S LR R p—

X = 2:1:] X;, Wﬁxr, S 3qERT ﬁ ITFT 1
YA (inverse) T B x, = £(P) %aﬁ P SISTR
HHT T Al a8 SusherT e =gt =i & 750,

aiw%,ﬁnhﬁmﬁaml[‘:z%ﬁm‘m

mﬁwﬁﬁvﬁﬁaﬁqﬁﬁa'mﬁhu g, @
Hﬁmﬁwﬁﬁﬂhﬁuﬁﬁmmaﬁ

(elasticity of demand of all consumers taken together)

W Fifeg
Answer any three of the following : 3x5=15

(A) Graph the following function and verify that it is

one-to-one -

®

(1) 747

Find the inverse function /~'(x) and identify its domain
and range. Draw /~'(x) in the same graph and comment
on the nature of symmetry in graphs of S(x) and £-1().

Plot the coordinates of all points where the graphs intersect

the coordinate axes.

The Coconut Farmers’ Association in India estimated
that the value V(f) of coconut produce (in lakh

rupees) increases over time according to the following

function :
V(f) - aln,}'br + c,

where a, b, ¢ > 0, a > ¢ and ¢ is time for coconuts to

ripen.
Assuming that the discount rate is  :

()  Find optimal time r* for the producers to pick
coconuts such that the present value of the harvest
is maximized (second order condition for optimum

need not be verified).

-

(i) How does a change in discount rate change the

optimal time /* of picking the coconuts ?
P P g

P.T.O.



(22 Ay
(C) Given the function :

1/x
lﬂ if x#0;

flx)={1+ (16)”‘T
7 if x=0,

Prove that there is a point in the open interval (2, 4) in

which the function f(x) has a value of 1.

(D) If the function :
fGx)=axe®™, a>0

has a local maximum at point (2, 10); then find a and b.

Find the point of inflection of f(x).
frfafes 4 @ feel d & sw AT -
) Frefafad wer 1 SR SFET a9 Fetad i

fs aw TH-Y-TF (one-to-one) -

In(x); O0<x<l

/(x)=

x =1 x=1

()

(13) 7447
TR AT (inverse) BEM 1) 3 HIY e
TEH TG T R TR -1y 7 55
Yerfes & smfem HI aun 1 % f-1(x) ST
ﬁwm(smn;etw)'ﬁmw%mﬁ%q}
7 forgall & Frdvria ) Fafem 3o st 4 o
frdvis orell = whredfes w@ &
ﬂnﬁaﬂmmﬁaww%ﬁ:m_
SR & e (W™ T ") v, 995 @ véns:r
frafafen wom & srqEr B
V()=

3

Sl a, b, >0, a> o AN, A F T F @

.9l 9y ¥

T I8 HEq T & ?E? El'ﬁ T (discount rate) r § :

() I T e 7 ey %1 7E T
WA i e forg st @ s
b (2 (present_ \f;alue) Ay & (S=TH T

P.T.O.
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%@W’W(sew“d order)aﬁwahwﬁﬁ
s 1 STETEEd T& ®) |
22 w1 o # ufiEdd, TREE B Ay @

ii)
| Wm;’ﬂﬁmWﬁqﬁaﬁﬁm
S | |

we
7-(16)" if x#0;
7(x) = {1+ 06"
17 if x=0.

¥ fagy Ffe fF GO o= (2, 4) § TH W
fog ¥ f9 W ®eH £() F HH 1 T
I Her

fx) =axe?™ a>0

%1 fog (2, 10) W T T 33 (local maximum)
RN ads® W A FIC £ BT S S

(point of inflection) R ShIFSIT |

B 7 -

(13) 7447

Answer any two of the following : 2%6=12

(A) Consider the function f(x) = 2x3 + 3,2 _ 12x + 24,

B)

defined fbr all x € R,

()  Find the stationary point(s) of y = J(x) and determine
whether each stationary point is a maximum or
minimum point.

()  Plot the curve y = f(x) depicting clearly the

stationary points and the extreme values attained

at these points.

(7ff) ~ State the set of values of & for which the equation

" f(x) = k has three solutions.
Given the function £(x) = 6x3 — 3x3 defined over the
interval [-1, 1] :
()  Find the global maximum and minimum values of
S &).

(#)  Find the interval(s) in which the function increases

and/or decreases.

P.T.O.



(16) 7447
(iif) Find the interval(s) in which the function is concay,
and/or convex.

© A function f(x) is known to be continuoug and

differentiable for all x. Find f'(x) where :
=L [P e -] a
a

Find all stationary points of f(x) and classify each as a

local maximum, a local minimum, or neither.
frafafea & @ f/el &1 & W U
(A) 94t xe R%@qﬁmﬁawﬁx):;EHx?—m
+ 24 W o= wifsg :
y=re @ fer fag(el) =t wm HifsC @

% feer fag ¥g T wifie f g 3
(maximum) T ﬁﬁ:ﬂg (mlmmum) I

@)

(ii) Fﬁﬁmﬁgﬁawwmmwmﬁ
! U 7T T y = @) T SFE F

Gily kT FE w g@qmﬁiﬁﬁ;“q
TR () = & A &A@ T

(B)
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Answer all the questions :

(A)

®)

a7

2><4:_-'8

Find the area of the region bounded vertically py

y

x=0andx=5 _

Consider the two-sectdr modell :
Y. =C *#]
C,= 0.75Y,_, + 400

1,=200 -

_ 2 and y = 6 + x and bounded horizontally py,

(/)  Find the difference equation in Y, generated by this

model.

(if)  Solve the difference equation for Y;

and determine

whether the solution path of Y, is convergent of

divergent.

(fify  Find the value of C, given that Yo

fteifim ¥

= 4,000,
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Y,=C,+],

f
C,= 0.75Y,_, + 400
I,= 200

39 Hied g Y, ¥ Sfa =R wHim 3w
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T 3R HHIHIU & Y, 87 &A@ B oo
I@ Hifsw Y, &1 B 99 (solution path)
fart (convergent) ¥ a1 eryard (divergent) |
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