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1.

Answer
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any five : | 3

() Two economies namely Economy A and Economy B

(i)

(iid)

()

can produce both the goods X and ‘Y. However

economy A is specialized in production of good X and
economy B is specialized in production of good Y. Draw
and explain the production possibility curves for both

the economies.

Lalita consumes only two commodity X and Y. The price |

of X has increased but it is observed that Lalita is

consuming the same amount of good X. Explain this

condition using income effect and substitution effect.

Do you agree that price controls often hurts those for
whom these were meant to help ? Discuss this in view

of rent control.

Does a firm operating under perfectly competitive market

always exit whenever it incurs losses in the short-nyy 9

V)

(vi)

2435

In a cit i
y there is only one company providing
telecommunication service. The company is asked to set

its price equal to its marginal cost. What problems will

the company face in doing .so ?

Does the doubling of wage rate cause demand for

labour to be half ? Discuss.

()

(i)
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(i)

| (iii)

(i)

( 3 ) 2435
The demand and supply of labour in a village is given
by :
Dy = 210 -3W and S, = 2wW.

Calculate the minimum wage (W) fixed by the

“government which causes an unemployment of 40. 5

Due to ihcrease in income of residents of a city the
demand for car rises. What happens to producer surplus
in the market for car.-? What happens to producer
surplus in_ the market for tyres ? Use diagrams to
explain. 5
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T T # o™ & AW SR i wed 39 YR
T |
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Should a bumper crop due to favourable weather
condition be a cause of concern for the -farmers ?
Explain. 6
Government imposes a tax on sale of foods served in
a restaurant. Can the government ensure that the entire
burden of this tax will be borne by the restaurant

owner ? Discuss. 5

Studies indicate that the price elasticity of demand for

~milk in a particular village is —1.2. If a litre of milk

currently priced at Rs. 30 and the government Wa.“tsf
o _ _
0 increase milk consumption by 20%, by how much

should it decrease the price of milk ? a

U]

(#)

(i)

0)

(i)

L 73 2435
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Explain using ircome and substitution cffects, why Giffen
;

goods have upward sloping demand curve ?

Use indifference curves to show how an individual

decides to allocate her time between work and leisure.

Wwill she necessarily work more if the wage rate
rises 7 4
P.TO.



(i) A consumer consumes two goods bread apgq ric
el.

(i)

(iii)

( 8) 2435

Measuring rice on Y-axis, the MRS of rice for breag

is 0.5 ai equilibrium. The market price of rice ig Rs 20
(@) What is the market price of bread ?

(b) Derive the equation of budget line. 22
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(1)

(iii)

0]

(9 3 2435
In the long run there are five alternative technologies

to produce a commodity. Explain the derivation of long

run ATC curve. 5

The long run supply curve of a perfectly competitive
industry is more elastic in the long run than the short

run. Do you agree ? Give reason to your answer. 4

A farmer is m equilibrium when he produce_s 100 kg
of potato. The total cost function is given as
C = 1000 + 10 Q + 0.05 Q2. The price of potato-is
Rs. 20 per kg in the market.

(a) Calculate MC and AVC, AFC and AC of the

producing potato at eqﬁilibrium level.

(b) Calculate total profits of the farmer. 42
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Explain the dead weigm loss due to monopoly with the

help of a diagram. Does perfect price discrimination by

a8 monopolist increase total welfare in the market ?

Explain, 4

(i)

(iii)

U]

( 11 ) 2435

A monopolist produces a commodity X at a constant

average cost of Rs. 20 and faces the following

demand function :
X=200-5P

What is the cquilibﬁuﬁ output and price and profit

of this monopolist ? _ 322

To produce socially efficient quantity in monopoly, what

“should be done : per unit tax be levied or per unit

subsidy be given ? 4
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(i)

(iii)

(1)

(if)

( 12 ) 2435
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In a perfectly competitive markets, explain why the value

-of marginal product of labour curve is the demand curve

for labour. ) | _ 5

According to new labour laws, firms are now required
to give workers health insurance. How this law will affect
employment and wages considering no éhange in labour

supply ? | | 4

( 13 ) 2435

(iijy Suppose labour is the only input used by a competitive

firm whose production function is as follows :

Units of labour Total Product
0 0
1 8
2 15
3 21
4 25
5 28
6 ) 8

(@) Each unit of output sells for ¥ 5, calculate the

value of marginal product of each worker.
(b)) Compute the demand schedule showing the number
of workers hired for wages off.¥ 15, 20 and 30.
(¢) What happens to this ﬂemand curve if the price
of output rises from . _5 to ¥ 10 per unit. 6
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DG e B SLONE ¢ 2x4=8 B () THy=s+4y Y@ x=k D FEIE G

Tk B T@ BT
-4 5 () x ® 3 99 g *ife fee fag

2 12 E | ;
. " /(x)=—+1/x+2

(i) In(In(e* - 1)) < 0. log (1-x)

(@)  Solve the following inequalities :

()

- S e . | © Frefafad aqe=dl gR1 e &5 & SR@ @i
() () The curve y = x2 + 4x is Symmetric about the line
| | e ¥ quisy
x = k. Find % |
. =1
1 A={(x,y):y21x ',x>0}
(i) Find the domain for fx) = - N¥+2 |
og(I—Jf) © B=[(y):y<2] - 18 — 3%
() Show graphically the regions in the (x, ¥) plane | C=AnNB
represented by the following sets : , 2 Do any four of the following : Expea

A={xy:y2 2~ Il, x> 0} | (@  Show that the inverse of the following function exists :

y=abk(a@a>0,b>1).

B=1[(xy):y<21-18x- 322
] ' ' Find the inverse function g(x). Find g’(a) without finding

C=AnB. _ th_e' derivative of g(x).
ﬁ%ﬂﬁﬁﬁﬁa%wﬁm: | (b)  Find the limits :
(@ Fr=feafeg SrafienTadt (Inequalities) ] &&T Fifs ; ¢ lim ( =t 3x’"} m, n>0
Jim | =
® i%i S% | 11 x
@ fm s

@ Inin(e¥ 1)) < 0.
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(if)

( 4)

Find an equation of the line tangent to the graph

of (2 +32)® = 822 at the point (-1, 1).
Given :
V = n2h

How is the proportional rate of increase in V related
to the proportional rates of increase in rand h ?

Assume /4 and r are functions of time,

(d)  Determine whether the following converges or diverges.

If it

@

(i)

@ O

(i)

converges, find the limit :

Eml

" 2

)
2 {2n+1 -

Point P moves so that the difference of its distances
from (3, 3) and (-3, -3) is always 6. Find the equation
that the coordinates (x, y) of P must satisfy. What

curve dees it represent ?

Draw the graph of y = &1 — 4, using the graph

of y = ¢~

2436

( 5) | 2436
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(Seq“ence)

K IRbesieq (Convergent) § HIER (Diy
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i

- 1
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4 i n+l n N
(i) ( ) {_—_2n+1}n=]
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(i) y=é%aﬁ@aﬁmﬁy=ex-l_4w

MG &R |

Do any three of the following :

(a)

()

()

Find the elasticity of y w.rt. x :
@ y=u e
() y=x+ JE

() Verify the quadratic approximation : -

1
1-x

=1+x+x> forx=0

-

Determine its accuracy for [x| < 0.1.
(i) Show that the equation 2 + 3x + 1 = 0 has exactly
one real root.

() Let f be defined by

2% -1, x<0

f(&x)=

5x2 -3, x>2
Define f(x) as a linear function on [0, 2] so that /
is continuous for ;3.11 values of x.
(if) Solve for x : 40— gl = 30t _ 3%,

PT.O.
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(d () Check for differentiabil; |
ility at x = 0 for
, the functj
On

f@=3x. © @ FA @Y & s
2
(i)  Examine the continuity for - _ = 2x* -1, x<0
5¢2 -3, x>2
f(x) = lim
. on—e | 4oy x>0

| gmﬂﬁwﬁa%lf(x)ﬁ[o,_z]m@@%@'q
Plot the graph' . N

SN - 3 o FRT £
ﬁmﬁr@aﬁ@m?ﬁqgw ; (Lme)Wﬁw"ﬁql f
@ y & x B gAY F?El (Elasticity) T If | :_‘ I _ x % | T-TF?T LSSl Tad (Continuous) il

(I) Yy =9 e_b(ﬁc)

() x ¥ T WIS :

() y=x+ JE
g 4x _ 4x——1 — 3x+1 — 3%
b F=fateg
® O fguma wfere (Quadratic approxi-
maﬁoﬂ)ﬁm(\feﬁfy)a-ﬂ'ﬁ'q; _ | @ @O B f(x) =3x H o x =0 W S CEIGRIEK|
: _lx W p——— x=0 ¥. : ‘ (Differentiability) ¥q Sirel hifSIC |
b < 0.1 %ﬁ THSHT gAgal (accuracy) ot 9 ' (i) f(x) = 35‘}_, P, x>0 =7 A (Continuity)
e | | |
| ‘ g TEw wIEY HARE TR |
(i) TAEY FoF ST 13 + 35 + 1= 0 H TH T
(root) %’I |

P10,



Do any three of the following :

@ O

(i)

2436

The estimated value of a diamond bought
r

investment purposes is :
V = 250000(1.75) 4V

If the rate of interest under continuous

compounding is 7%, how long should the diamond - |

be held ?

Consider two cashflows. For cashflow A, you
receive Rs. 10 every year for 5 years with the first
payment being today. For cashflow B, you receive
Rs. x every yez;r forever with the first payment being
today. What is the valué of x in order for

cashflow B to have the same present value as

cashflow A ?

3)(5._--_15

N0

©

( 11 ) 2436

Given a logistic function describing the population growth

over time, f :
K
f)=—
1+ Aé
@

(D)

(iii)

(i)

What is the initial population ? At what rate is P(¢)

increasing at time ¢t = 0 ?

What happens to the population over time ?
Find the point of time when the rate of growth of

population starts declining.

2 2

Find all points (x, y) on the graph of x3 + y3 =8

where lines tangent to the graph at (x, ) have

- slope = — L.

The function f(x) is everywhere continuous and
differentiable. Prove that if the function £ (x) has two

real roots, then its derivative f”(x) has at least one

root.

P.TO.



( 12 ) 2436

(d Find the inverse g(x) of the following function . .

2% x50
f(x) =

¥, x>0

Also find the domain of the inverse. Show graphically tha

Jx) and g(x) are symmetric about the line y = x.
frafafen & @ el @ & s <ifm .
@ @ TS RF VTR T TH €N w

(i)

(Bstimated) T V =250000(1.75) ¥ ¥ af e
FHAME (Continuously compounded) SATS X 794
®, 59 I A w7 7% T S e 2

A TR T R faR Hif) T T
A%@amﬁﬁsaﬁwuﬁaﬁmwﬁﬁﬂﬁ
& e wom e st frer ¥1 T vw
B ®¥F SYH! e % faw ufq o x @

R & Rl s o o foer B

TH YA€ B T A A et g—oﬁ:A

F TR W F R A, 5w 3g ¢ o1 A
R ?

E B ) 2436

(b) I H WY SHEEN gfg w1 afiid wE G
ASIEH Fed

©

(i)

(iii)

(i)

K
1+ Ae™"”

HOE

mmﬁww%?mzzomma)
fre & s w ® 2
T & WY SMEEH WO YNE el

¥ ?

] W % forg W ST st sHaem
fen wow & o ¥

2 2
x3-+ y

5'=8 ® WH | Wt st ) =
oIS VRl WME W ¥ () e

=_1 ¥

Wf(x)mwﬁﬁtﬁﬂmmﬁn%i
wifed FY 76 1R r) § @ arafas I
(root) ¥, M T FEH ) ¥ F7 QA #H
TF JA (Root) B
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(@ i@ ®e (Inverse function) g(x) F 9 D e
1 T@ BT

2%, x<0

f@=1

X, >0

aﬁ@ﬁm%mﬁf@) T g(x) Y
y=x & U TARE (Symmetric) ¥1
Do any three of the following : 3x5=15
(@) Consider the f_‘unction f defined by
f) =4 —x +loglx—-1), x> 1.
Determine where f is increasing and_ where f'is decreasing.
Does it have any global extreme points ?

()  Given the function :

3x2 — 8

x> -4

f(x) =

() Find the asymptotes.
(if) Find the possible local extremes

(iif) Find the intervals of concavity and convexity

(v) Draw the graph.

©

@

(15 ) 2436
A tour service offers the following rates :

Rs. 1000 per person if 50 people (the minimum number to
book the tour) go on the tour for every additional person,
up to a maximum of 80 people total, everyone's charge

is reduced by Rs. 10.

It costs 3000 (a fixed cost) plus Rs. 200 per person to
conduct the tour.

How many people does it take to maximize the profit ?
Given a demand curve p = f(x) is convex from below

d2
ie ﬁ>0.

. The total revenue TR = px is defined in terms of x and

d(TR)
—

the marginal revenue MR =

Show that the MR curve is also convex from below if

3 3 d’p| |34
. ap o 5 e p
e 0 orif <0 its 53 xdx2|'

PTO.
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frfefa # @ frdt @ & IR A

(a)

®)

(©)

f@)=4—x+logx = 1), x> 1 BN R v
7 faeR HIG| £ e TEHA (Increasing) ¥ 5
el G (Decreasing), T IS | Eﬂf TS
AfaF (Global) T T (Extreme points) § ?
wed feam ® |

x> -8
2 4

769 #

() WM Y SAACIYAT (Asymptotes) TTA
SHifor |

(il) wﬁq(mcal)sfﬁ@awﬁuﬁrh@ﬁ off
T T |

(iii) BT Bl SUA (Convex) & TUT el A
(Concave) ¥ 1 |

(v) @ sHRU|

Th e Qe Frefafem @ 2t ®

A% 50 AT (A H qF TR ¥ A G

T RS W 1000 T Wy AR | e SAARA

(@)

6. Do any two of the following :

@

( 17 ) 2436

=fr] ¥4 (feran HT 80 T TH) & A
H YEH 10 TIF 9w fean Smwmi

I 0§ feR W 3000 THA A Wi oAl
200 T0 Hfaft @@ S ¥l

fpa A A B Y Y sfumad 2

f&a g Wi 9% p = f(x) A9 F ITA (Convex)
. 2
¥ sy ZE>0

%o TS (Total revenue) TR = px, x % Tgr H

qftwifg ® 991 G TSI (Marginal revenue)

v = A ¥
dx

Wﬁmwaﬂ‘—ﬂ%@raﬂa%qﬁ—w

| |34
| x dx?

d? p |d3P
—=<0
a1 g 2 <0 W l B
2x3=6
At a certain factory, the marginal cost is 3(g — 4)? per

unit when the level of production is g units. By how

much will the total cost increase if the level of production

is raised from 6 units to 10 units ?

P.T.O.
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| 19 )
( 18 ) g s & |
; m S\ﬁﬁ &1
- 2 a y — 2 - X % aq-li@ gm
(b)  Find the area of the region enclosed by the graphs of © r=
el W R

y‘:x2 and y = 2 — x,

w IS (Comp'etitive) SR H g |

_ ©
() Given the demand and supply functions in a competitive P s s
market : Q? =1200 - 6p, q Y =3Py
' - : wilibrium) H I
Q? =1200 - 6p, and Qf =2p, _ TH SR T ge i 3TTE (Equilibrium) .

g HE A HIS | SIS W TH M@ (Disturbance)
Find the equilibrium price and quantity in the market. What |

| 2 RoEEET GHEeH 1 TEe (Stability) F1
€ 2

is the stability of the adjustment to a disturbance in the

market ?

Tﬁa’r%waﬁq:

(a) WWﬁW'WWWqWSﬁ
%ﬁ‘lmms(;bz;ﬁsrﬁrm@m%l
qﬁmm'wsﬁsﬁﬁﬂmwﬁrﬁ

TR s @ @ we @ fean W@
STt 2

- 2436 19 _ 600
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(a)

(®)

©

(2) 3546

Use the concept of the production possibilities frontier
to explain the concept of an efficient outcome. Explain

the difference between a straight line and a concave

production possibilities frontier. 5

Using indiffereqce curves analysis, the impact of a change

in price of a normal good on its consumption using

substitution and income effects. . 5

Consider a non-linear demand curve, 5
Q=A- (P

Where A and B are positive constants.

@) Show that the price elastiéity of demand for this

demand curve is (-B) at all points on the demand
curve.
(i)  Write the equation of the total expenditure curve.

(i) Suppose B =2. Will the total expenditure rise when

price increases ?

(a) ST FHRIAT 9sh (production possibility frontier)

()

(9

®)

Y T W I (efficiency) 1 SAURVT H

YASATET | T G (straight line) T AT (concave)
SR TAEIAT 9l & HET 3T o1 GHETSU

(3) 3546
A a5k fa¥ESY (indifference curve analysis) @1
TEEd ¥ Himd IRadd # gRumeEsy B9 a
YITRET § 3T YA (substitution and income effects)

H TAART

frafafea sifes @1 a% W faar ifag,
@A (P°P)

SEl A § B YAIEH [ORE T

() TUiEY foh 3@ A gw % @ fagell ™

":l"h %I HHd A" (price elasticity of demand)
(=B) T

(i) T T T (total expenditure curve) T THIHIIT
ferfe | |

Gi) HA AT B =21 ¥ Himw § gfg &
wRomraes = § gfg @i 2

Discuss the effects of a price floor imposed by the

government in the labor market. 5

If the world price of a-good exceeds the domestic price
of the good, will the country export or import the
good ?-In this case, who gains from trade — domestic

consumers or producers or both ? 5

PTO.
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(a)

()

(©)

(a)

(4) 3546

Explain how and why a per unit tax- creates dead Wweight

losses in the market. Can the dead weight losses g
avoided if the consumers and producers voluntarily donate
the tax amount and the government repeals the tax in the

market 7 5

ST SIS T HIHG 1 =LIaH HHT (price floor) TR]
fFu M & YRUSE®Y TR (short run)
P (lqngrun) T BN o ot a Wi

qurEl 1 fae=A it

aﬁ%{:ﬁ_aﬂaﬂ%ﬁﬁmﬁnﬁwﬁaﬁaﬂﬂﬁ

ﬁm%,ﬁw%aﬁwaﬁmﬁahm'

oifew = A 2 39 feufd # =R § e oy
A ¥ — W SudEEl AW SARH F A
A w2

TazmsT f fore R 9ft s Y 6 TROmEE
R # Hel WK THEN (dead weight loss) ST
M ¥ AR TR T R B T S S SR
F IEEH WSl W HT wI URT H §H HT ] Al
N e UL qHAE B T S GhA § 7

The recent drone attacks on Saudi Arabia destroyed oil
facilities and the country’s crude oil production is expected

to reduce significantly in the short run. Discuss the impact

©)

(©

(5) 3546
of drone strikes on the petrol market in the world and

subsequently the used car market. 5

How and why does a firm's average total cost curve differ

in the short run and the long run ? 5

Calculate the income elasticity of demand of good X from
the following data. Hence, conclude whether X is an

inferior or normal good. 5

PRICE OF

GOOD X (Rs.)

QUANTITY OF INCOME OF

GOOD X THE CONSUMER

10 ! 50 100
20 40 200

10 20 ‘ 400

@

()

el oRe H T & H g SF THAl A Tl B
T & H F TR W e § g afomrEsy
98 & weY A B SERA H STeqhi H HIBI
HH BN T GEIEAT & | 37 SH BHE B IRUTHEEY
fava # ¥ IR T TR ST H g FW
& IR W e o guEt w1 faeeA S

wH & STCIHE @ e S B a
% fFg YER oM B4 § 9 F@ 2

P.T.O.
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frfofiaq eifRel &1 WeEdl ¥ I¥ X Y Hi
= 37 e T i | 39 e et
fir a1 O] X T €A (inferior) T € I W

(b)

(normal) & i
T X @ TR X RN IqTSRAT Sht
A (%) AT <1 S

10 50 100

20 40 200

10 20 400
(@) A country levic; a 3% digital tax on the revenues earned

by a local internet search engine company. The company
responds by reducing the hourly wage raté of all its
employees. Using indifference curve am_nlysis, show how
the workers may respond to reduction in their wage rate.
Will your analysis depend on whether .leisure i.s normal

or inferior ? 7

The demand curve for Metro rides for a female employee

- Vidhi is given by : 8

]
P*SO—SQ

(@

(7) 3546
Where Q is the number of metro rides she takes per month

and P is the cost of the metro ticket.

0] _ Suppose the supply of metro services she avails
‘ is perfectly elastic at Rupees 30 per ride between
two destinations. Find the equilibrium number of
rides taken by Vidhi per month and the consumer

surplus enjoyed by her.

. (i) The government proposes to make metro rides free

for all women. Calculate the new equilibrium rides

and the consumer surplus she now €njoys.

(fif)  If Rupees 30 represents the total cost per ride to
the supplier of metro services, do you think the

extra trips Vidhi takes is economically justified ?

Th o TF @ 30 w99 g7 wm
T TS W 3% &1 Tefsieq 2 @m 21 1 s
TR H A o wft s &) ufy sve
T B A ¥ e T s
1 W Y TR B A o T o
# il 1 5T TR Yo ® wwy ¥ w ea
faecioe @ s W ik i € 75 SR (eisure)
T ® e g ?

220 B0
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¢ uE ueen wHer fafa gROAN | R I e
apneit g 1 o fre TR T

1
P=50-5Q

i Q Sad g W e ¥ [ A o et e
ﬁm%aﬂmpﬁgﬁﬁﬁﬁﬁﬂﬁm%l

U

(i)

(i)

HH oifse ﬁmmﬁaﬁ H S

et S ® HEA 30 TAC U AET W
T’h: RISl (perfectly elastic) ] RS SGE Edl|
srareen 4 fafy g1 9fa A st S et gt

FT TSI TG IGD ST TP (consumer

surplus) &1 A HIfeTT |

WHR H w Amedt B gl wfeemsd ¥g

Hﬁmmmﬁéﬁ%lﬂéﬂﬁéﬂm
q el g qun sedeR SRy 3
FIT |

afe ¥ [a YSHT ¥ HSA N 30 TIC YiY
e ®, q F® SR o § R fafa gwo
&I WM et sifafed aEmd enfdes vy @
YA (economically justified) § 7

(@)

)

(©

~zero profits ? Explain.

(9) 3546
Define price discrimination. Can perfect price

discrimination remove the dead weight loss associated

Wwith a monopoly ? 4

Why do competitive firms stay in business if they make
4

Consider two countries Japan and Australia producing
two goods T-shirts and brownies. Each country has one

million workers. The following table gives the production

of two goods per worker per day in each country : 7

T-SHIRTS BROWNIES

[IN DOZENS]
JAPAN : 10 18
AUSTRALIA 10 10

()  Which country has absolute advantage in

producing brownies ?

(i) -Draw the production possibility frontier of both

countries.

(7if) By calculating opportunity cost, find which country
has comparative advantage in T-shirts and brownie

production ?

(7v) What should be the pattern of trade ?

P.I.O.
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(@ wHa fadg (price discrimination) Y wRufyye
ST | 1 90 ST TN (perfect price discriminagi,
THITHHR (monopoly) ¥ T=ferm et I IR
W [ 2

() wgﬁwﬁwﬁwﬁmaﬁgﬁ%qﬁ
d Y AW FA ¥ ? wHEmw)

@ AT, A T A T A D 2 s
F fam R faer St frefefe gl 3

TF W H T gl 1 i st whiked sae

fean gom ® .
&-yE B iEa]
[gei7 ]
BIEIE! 10 18
T e 10 10

() TS P S § frw dw @ e Fraw
¥ (absolute advantage) ¥ ?

Gy 3 A @ S e A @ SRRaa
ahifeta |

(ii)y STFEX T (opportunity cost) 1 TTOMT Fh
T FRTT A3 7 st & S A

(11) 3546

qeATcHsh T (comparative advantage)
fFo-fFg 29 & U ¥ ?

(iv) AR &1 &Y (pattern of trade) I B

=feq ?

(@) Derive the demand curve for labour in the competitive
market. What causes the labour demand curve to

shift ? Explain. 5

(b)) Why is a monopolist’s marginal revenue less than the
price of its goods ? Show the profit maximizing level of

| output and price for a monopolist. a

(¢0 Consider variable cost for a competitive firm in the
following table : 5

Quantity 0 1 2 3 4 5 6

TVC [Rs.] 0 5 9 14 20 28 38

. If the total fixed cost of the firm is Rs. 12 and price of

output is Rs. 7, how many units of ourl;;ut will this firm
produce ? What is total revenue and total cost ? Will
the firm operate or shut down in the short run? Briefly
explain.

P.1.0;
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(a) Qﬁm‘?’ﬁ (competitive) SIS ¥ 99 h =10} TH T

a1 BT SH H AN I% T HR
MG (shift) BT & 7 HRUY

(b) @rﬁﬁrftmﬁ}m——crwmaﬁa@aﬁﬁm
AT I E ? ED D SR w ey
Aftehad & el «i{ q ShiHd SIMETI

(9 T wiawefl wd ¥y Frefafen wwoft # &
FA R (fixed) o0 7 |A = (variz.ibl-e) AT
R foeEr ﬁﬁm :

HEAT | 0 1

A

W("ﬁ.ﬁ‘). 0| s 9

14 20 | 28 | 38

Al Bt feor @ 12 TR qu s w FE
7% ¥, W B S i FRat geedl w1 SeaRd
FOT ? A TR T T o ¥ 7 S
H N HH =R A1 S & S ? gae § qeesy

3.000
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Answer any two of the following : - 2x4=8

( 2 ) 3547

(A) Let fix)  be a function with domain [-2, 3] and range

®)

[0, 8]. What are the domains and ranges of the following

functions ?
@ J=-l)
@) 4= + 1.
The given figure shows the graph of the function :
y = gx = px> + qx + r.
(‘:)‘ Check which of the constants p, g and r are
>0,=0, or < 0.

%
4

: > x
N
y=gx) =px®> + gx + r

(i) The graph is symmetric about the line x = k.

Bind. &

©

( 3 ) 3547

Determine the direction of logical conclusion (P — Q
or Q > P or P & Q) in case of the following

propositions :

() P : The series Z:o:la is convergent.

n

Q:bm . & = 0.
() P:x*>16
Q:x>4

frafafeg & @ fael & & W VT

A)

B)

o oife fF fx), I (domain) [-2, 3] T IR
(range) [0, 8] . w WA &1 Frefafea wer
F F WE 9 IR ¥ ?

@) fCx-D)

() 4 i) # L.

frafafea foF T y = gx) = p + gx + 7
w1 ot@ Tl ¥ o: |

P.T.O.
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el

() S Hifse o feerrey

DR T
aﬁ?—ﬁ?ﬁ>o,=oa<0%l

yzg(x)szz‘l'qx—hr

(ii) qgaqﬁ‘@i'@Tx=k'°i§'§|ﬁ1Wﬁlﬁ(symmetric)
¥ okw T o weT

frafafea wai ?q wfes fswst (logical
conclusion)aﬁ W(PAQWQ—)PWPHQ)
I Hifse

(H P : S >” a ARERY (convergent) ¥l

n=l n

Q: lim, _,  a =0.

(i) P :x%> 16

Qx> 4

( 5 ) 3547
Answer any three of the following : 3x4=12
(A) Find the equations of the tangent lines to the curve
B llel to the li 2 =2
y_x+.1 parallel to the line X Y .
B) Find thé asymptotes of the following functions :
1
(f) y:eh—x
) _ Aflax?
Gy x—1 .
: . . N . ex+l__ex—l
(C) () Evaluate the following limit lim . =
(i) Consider the infinite series
2 3
2x 2x 2%
1+ == |+|==| +|=| +.. .For what values of
3 3 3
x does the series converge ? Find the sum of the
series if x = 1.2.
() Approximate the function f{x) = x> by a Taylor

polynomial of degree 2 at x, = 8. Use it to find an

approximate value of 9173, Find an upper bound for the

error of approximation corresponding to the result

obtained.

P.T.O.



frafafes § @ fdl @ & W df .

X —

1
(A) T y=_— B Wx -2 =2 FHARR (arallel)

Tyl Y@IBT (tangents) T GHYEHTOT A - Hifem
(B) frfafeaa wemt &t CEE SNl (asymptotes) T
HISY

('0 y:e:x'
_ VI+x?
() »= .
;~1
. x+1 _ ox-]
© @ | Ilchf—xz—e— F UM AE SIS
2
) A= AR 1+(-235j+(%] +[%T+"' -

R W)« B e T 3 ae Ao
YT (converge) B T ? AT x =12 R

a9 w1 ATRE T e
D) e fix) = x13 ® x, = 8 T HIfE (degree) 2 &
W FEIS (Taylor polynomial) @ Wf=Tehfed
(approximate) hIFSTT| THH! Herar 4@ 97 &I
W A (approximate value) T T | <
RO & T Gfed qfE (eror of approximation)

' IT (upper bond) A THITST |

C 7 ) 3547

Answer any four of the following : 4%5-20

(A) Graph the function g(x) and check its continuity at
x =1 and x = —1.
2x-1if x<-1

g(x)= x?2+1 if -1<x<1

x+1if x>1

® O If yJx2+l=log(x++vx2+1) show that :

dy

(@) (xZH)EHCy_l:O

dy

dl
(b (x? +1)If+3xg+y =0

(i) Find the point(s) of inflection of the function
f(x)=xe*.
(© (i) Let fbe twice differentiable on [0, 2], show that
if £0) = 0, A1) = 2, fi2) = 4, then there is an
xy € (0, 2) such that f"(x) = 0.

~ (i) Graph the function y = 2 - 1.

1,0
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(D) () Find the expression for elasticity of h(x) = fx)8() frefafed 4 ¥ frgl WX & IW qANT -

in terms of E; and E | the elasticiti
_ 5 1 ities of f{x) ang (A) O gx) BT FRW FARY qAl TEH! x = |

g(x) wrt x respectively.

x = -1 W gad (continuity) %ﬂ Siter wifse
(i) Prove that f(x)=e¥* -3 has a unique solution

2x-1 if x<-1
in the interval (1, 4).

g(x)={x2+1 if -1<x<1

(E) (@) Suppose that the interest rate '¥' such that the x+1if x>1

present value of receiving Rs. A, in #, years

@) O RIS ydx2+];log(x+\fx2+l), a, Y

from now is the same as receiving Rs. A, in ¢

o
years from now, given that z, > ;. Assuming :
| | @ G2+D—+my-1=0
interest is compounded annually : '
o L TR e
() Show that A, > A, @ E+hprirty=0

(i) Show that the present value of receiving |

() AT f(x)=xe™*. E Iﬁg ﬁ?ﬁ‘ﬁ (points of
inflection) H A SIS

Rs. A,, (1, + k) years from now is equal to |

the present value of receiving Rs. Ay, (f +4) |

© ) WA e fF s, 2) W QA IR AEHA
(differentiable) §1 TeMsy f& 4afC f0) = 0,

years from now.

(b) The equation 3xe®? —2y =3x2 +y? defines y as

. AN =2,/2) =4 T TH T x5 (0,2 T
a differentiable function of x about the point
- L g faQ 7)) = 0 |
(x, ¥) = (1, 0). What is the linear approximation
to y about x? | | (i) ATy = k2 — 1| BT IRT gA18¢ |

PO



¢ 10) 3547

O @ A =[O H AR (elasticity) 3 fx) T 2)

®)

(if)

H x h WHH A, FHH: E,TE, & W
d ooE O i

fre #IT & f-cf 3 =1 st

(L 4 " Th AT (unique) & ¥

A WifST & r 98 o R ¥ R w
I LA AW B A oA, T H
R &1 S T (present value) 316
t, 9 H W B At A, B s Ui
% OOAM eI % W ®, W o4, >

_%W@%mﬁaﬁmm'

(Compounded annually) B T

() <uisy T A, > A,

'(:;)wﬁ'sqﬁmﬁ(zz+k)ﬁﬁm

B W A, T B A qE I 9
(:1+k)aﬂ“fﬁmﬂ€ﬁ"°"ﬁm‘"%
Er il T i t

4. Answer any two of the following :

(A)

B)

( 11 ) 3547

(b) FHIHIN 30092 ~2y=3x24y2, y fagg

@

(i)

(®

(i1)

) =(1,0) H HAE-TH x % FGFHC FHer
% ®Y A ghwfom wwa 21y @ .9
-9 &g G (linear dpproximatio;‘.}
T ?

2x7.5=15
For flx) = 3x(x + 4)23 find the global extreme

points on the interval [-5, —1].

If fis a one-to-one twice differentiable function

" f(g(x))
with inverse g show that & (x)=—m_
Show that if f is increasing and concave its inverse

1S convex.

Show that the function flx) = ax?® + bx + ¢ is
concave if @ < 0 and convex if a > 0 without

using derivatives.
eh’
4d+e

Let f(x)=

Find the intervals on which

3x "

the function is increasing and/or decreasing.

PTO.
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( 12 ) 3547

The curve C,; passes through the origin in the

x-y plane and its gradient is given by

dy

e . 5
Ex-=x(1—x2)e * . Find its stationary points and
classify them as maximum or minimum points.
A coin and stamp dealer estimates that the value

of V(#) of his collection (in lakhs of rupees)

increases over time according to the following :

~ function V(1) ZIOOOe\E . If rate of interest is 8%

compounded annually, find optimal time t* for the
coin and stamp dealer to sell his collection such
that the present value of the collection is
maximised (second order condition for optimum
ge in the

need not be verified). How does a chan

. . * 7
discount rate change the optimal time 4

¢ 13 ) 3547

ereafafed § ¥ f@d @ & I g .

A) () Rx) = 3x(x + 4720 B A [s, 1) F A

(i)

® ©
(i)
© o

(global) = f& (extreme points) A HIFT |
gfe £ TH-V-THF (one-to-one), T 9
SR T % forge gfaed™  (inverse)

| v LG
g ¥ @ AL T Oy

WEY &% afg faﬁl:ﬂ:f (increasing) T4l CCRcl
(concave) % ar EL3El gfaa™ 3T (convex)
T

faT otasFersil 1 eEW ® quisy o wed
fx) = @ + bx + ¢ AR € AR o < 0 T
Bl %?ﬂ‘a a > 0.

2x

" | 3 e T .
44 3

e ehfe R 00 =
Hifeg S8 98 wed F8HM  (increasing)

| QYA FEHEH (decreasing) © |

% C, -y THAA | 7@ g (origin) ¥ T

T 91 TIHT A (gradient) %= x(1-x2)e ¥

P.T.O.



(1) 3547

ESETNIS ﬁﬁaﬁ (stationary points) =l Jrg

FIfSw T 3% e (maximum) I Tfisg
(minimum) ® w9 H _cl"'ﬁ% T:I»ﬂ'rTvrQ|

iy Toam 3 =@ fowd & W o w5

AT T 6 ek W e V() (o
T W) W H WE By o000t
% SFIER Wedl §l AR N W 8% T,
aiffesr Tgfic & @Y, @ 3@ A9 &
fAw et HUR W =4 W g=aH (optimal)
9T~ 9@ HINT 59 W 3HE IR H
FAF e fueRad A (W og fadA
FH HI IM I FAMId HIA Bl STERIDRA
T ¥)1 W F T (discount rate) T TR
A G 4 B R YRR TREfdq w

¥ 7

Answer any four of the following :

A .0
(i)

® O
(i)

4x5-20
Show that for any two nox n matrices A and
B, tr(AB) = tr(BA), where tr(A) denotes the trace

of a n X n matrix A.

Find the rank of the following matrix for all values

of the parameter A :

1 2 4
3 5 7-A2
2 A -6

Solve the following system of equations :
X-Y+Z=0
X+2Y-Z=0
2X + Y +3Z =0

What are degrees of freedom ? Determine the
number of degrees of freedom of the above system

of equations.

P.TO.
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( 16 ) 3547
Given that {u, v, w} is a linearly independent set of
vectors in some vector space V, prove that :
(i) the set {u, v} is l.inearly independent.
(ify the set {u, u + v} is linearly independent.
(iif) the set {# + v, v + w} is linearly independent.
Consider the following system of equations :

-mx +y = b

“myx +y = by

()  Prove that if m; # m,, then the system of equations

has exact]y one solution. Find the solution.

(i) Suppose that m; = m,. Then under what conditions

will the system of equations be consistent ?

(f)  Let v be any vector of length 3. Let A = (v, 2v, 3v)
be the 3 x 3 matrix with columns v, 2v, 3v. Prove

that A is singular.

(if)  Find lequation of the line formed at intersections

of the two planes :

X = 5Y +3Z =11 and -3X + 2Y - 2Z = -T.

(' 17 ) 3547
e # @ A AR B IW AR
@) () TUEE FF fFEl A0 oxn HEFE AT

tr(AB) = tr(BA), &I tr(A), n x n HZFT A B

9 (trace) HI R HI &

(i) FMEA (parameter) A _m:; [t A %ﬁ Trefafaa
Hermd &1 B (rank) TH T -

1 2 4
3 5 7-x
2 A -6

(B) .(0 Frfafea HHteRTor ﬁa?l'q (system of equations)
G 1

X-Y+7Z=)p
2X + Y +372 =9

ET.0.
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(ii) A=A Tﬁﬁ"’ﬁ (degrees of freedom) = ﬁm}
3 7 sww wEOT fEE w1 s
A ® gem W Fw

afc a8 fem gt ® 6 (w v, w TFE SRy
FHME (vector space) V T Howd: @as (linearly |
independent) gfegil (vectors) T Th TH==E T W

() TIEE {4, v} feka: @aA ©)

(i) WIS {u, u + v} Yawd: @aa Tl

(fﬁ)ﬁﬁ?ﬁm{u+v,v+w}%i:@aﬁ:ﬁﬁa%ii'

frefafea gt e w faem &ifee ¢
—mx + y = b

(O T B ARy # my, DI

F1 % TF T@ ¥ 39 g W T@ FOC

3547

€ 19) 3547

(i) g9lizu fof A my = m, @ 67 Wl & spefim
- ae g e ESHG (consistent) BT ?

() uH wfse fF v, TR 3 1 HE AR
A oifT &R A = (v, 2v, 3v) T 3 x 3 HfeFw
%ﬁlﬁmv,h,%%l ﬁ?@mﬁ

A fa@& (singular) T

() TEAE X - 5Y +3Z = 11 & 3X + 2Y
Y =] yfdesa (intersection) X fafida
XEr &1 GHtEOr @ i |

19 3,000
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