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but the same medium should be used Ihmughnﬁt the

paper.
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~ Question Nﬁ. 1 is compulsory.
- Answer any four qucstinn§ from question no. 2 to 7.

All questions carry equal marks.
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Answer any five :

0

(i)

(iii) |

(v)

5x3 |
Two economics namely Economy A and Economy B

can produce both the goods X and Y. However

cconomy A is spccmhzcd in production of good X and

cconomy B is spccmllzcd in production of goud Y. Dm'w

and explain the production possibility curves for both |

1
the economies, _ - |

?
Lalita consumes only two commodity X and Y. The pnt::’
of X has increased but it is observed that Lalita 'u‘
consuming the same amount. of good X. Explain thisl..-
condition using income effect and substitution eﬂ‘ur. |

Do you agree that price controls often hurts thase for

whom these were meant to help ? Discuss this in view

of rent control. - S ‘

Dm a firm npemnng under- pcrl‘cctly cnmpchtwe rnaﬂ:ul,:i

it

always exnt whr:ncver it mcurs lnss.es in the short-run]
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( 3 ) 2435

() - In a city there is only onc 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 .s0 ?

() 'Does the doubling of wage rate cause demand for
labour to be half ? Discuss.
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- What -is thei‘role of 'gnw:mment 'in a. modem

economy ? UL | ' .5
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( 5 ) 2435

L]

(i)  The demand and supply of labour in a village is given
by :
D, = 210 -3W and § = 2W,
Calculate the minimum wage (Wg) fixed by the

government which causes an unemployment of 40. §

(iif) Due to increase in income of residents of a city the
demand for car rises. What happens to pm{lucer surplus
in the market for car-? What happens to producer
surplus in the market for tyres ? Use diagrams to |
e:rplam ' 5

) UF Iy ddeEaT § WER R w1
e & 2 |

(H T& 7E H maﬁn‘h'aﬁ‘r{'ﬁfﬁmmm
%o |

D, .= 210 - 3W TH 5= 2W
TR g i =gmem TRl (W) T
T fomat awE | 40 HfFF RR A W
4 |

P.T.O.
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0] Shnuid a bumper- crop due to favourable weather
- condition be a cause of concern for -m;:.fanners ?
Explain. ' | 6

(i) 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 bome by the rcs:taur:mt
owner? Discuss.”.- _ T R T .. 5

(i)  Studies indicate that the pﬁ& elasticity of demand for
milk in a particular village ‘is —1.2. If a litre of milk
currently priced at Rs. EU:and the government wanr.s

‘- to increase mllk cunsumptmn by 20%, I:nIy how much

5““““ it decrease the price of milk ? | 4-
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(1) 2435

() T RS WEH FH AIE § TE W FEA
frorl @ fog 9o =1 @ Frw g 9iee?
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30 T98 Wit iR ¥ iR 3k w@R gw =
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LR

(7 . "Explain using income and substitution effects, why Giffen
T A% b S S T
goods have upward sloping demand 'curve ? 7
i : e - = eI

(i)  Use indifference curves to show how an individual

decides to allocate her time between work and leisure.
G RN *4 & R4 o . R

_ Will she necessarily work more if the wage rate

'll"'l—_ ~ - — gl
- g - & 5w f

rises 7 p
PTO.
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| |
(i) A consumer consumes two goods bread and rice.

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

is 0.5 at equilibrium. The market price of rice is Rs 20,

() What is the market price of bread ?

() Derive the equation of budget line. 22!

0] mqﬁwﬁmmymmmmmmi

fmwﬁwmuﬁtﬂn’{mmﬂﬂmﬁm;
t 2
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( 9 ) 2435

In the long run there are five altemative technologics

(N

to produce a commodity. Explain the derivation of long

- run ATC curve. 5

(i) The long run supply curve of a perfectly competitive
industry is more clastic in the long run than the short
run. Do you agree ? Give rcason (0 your answer. “

| (iiry A fanﬁ:r is in cquilibrium when he produces 100 kg
of potato. The total cost function is given as
C = 1000 + 10 Q + 0.05 Q*. The pricc of potato is
Rs. 20 per kg in the market.
(a) Calculate MC and AVC, AFC and AC of the
producing potato at cquilibrium level.
(b) Calculate total profits of the farmer. 42

() TewE d Tm a) W S9na w3 & fay
va fafis a@e overs &1 S
W @ feen & oA Fif)

P.T.O.
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C =1000 + 10 Q + 0.05 Q2
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(id)

(iii)

0]

( 1) . 2435

A monopolist produces a commodity X at a constant
average cost-of Rs. 20 and faces the  following

demand function :

X=20~-5P .
What is the equili.briurt-'; uul]:':lI:It and price and prﬁﬁl
of this monopolist ? .. ' 322 |
To produce _s.nciallyllefﬁcifnt ql.mntity in monupoly: what
ihnuld be done : per unit tax b-q“l:vi;d or per unit

subsidy be given ? S L 4

qwﬁﬂaﬁmﬁ@mﬁm%m

1&%%%%@%!?@@

mﬁmﬂ:ﬁm,_m‘ﬁqﬁﬁﬂﬁmm-
T ofiw 4 gfe B ¥ 2 i

PTO.
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X=200-5P
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(i) TEHEIYRRT § g o Sifieas R W @

a‘:ﬁqwmw A T T
aﬁmmmmﬁrﬁm ?

7. () Ina perfectly competitive markets, explain why the value

-of marginal product of labour curve is the demand curye

]

I

for labour, 5

(i) 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 ? G S . oo 4

1
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( 13 ) | 2435

(iif) Suppose labour is the only input used by a competitive

firm whose production function is as follows :

Units of labour Total Product
0 0
| 8
2 15
3 21
4 A% = 3
s _ 28
~ 2

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

value of marginal product of each worker.

(6) Compute the demand schedule showing the number

of workers hired for wages of2¥ 15, 20 and 30.

() What happens to this dcrnn{td curve if the price
of output rises from t._S to ¥ 10 p;rlunit. 6
PTO.
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This question paper, contains 16+3 printed pages]

Roll No.

S.No. of Question Paper : 2436
- Unique Paper Code 2 12271102 o JC
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_ Semester BN

Duration : 3 Hours . R Maximum Marks: 75 .
(Write your Rall No.: on the top immediately' on’ réceipt of this question paper.)
Note :— Answers may be written either in English or in Hindi;
but the same medium should be used throughout the
paper. _ .
ool @ - W W St W R feddt o s
% difse; dfF ot Il =1 mem ™ @t
=ifga |
There are six qu:stiu'n'_.i in all.
All questions are compulsory.
A simple calculator can be used.
R B: WA 14
it 71 sifardd ¥
WYRY HTReR F IYAT fFa s wHa B
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(2) T
1.--*-Do any- two'of the following : T 2x4=g
(@) Solve the following inequalities : |
0w St {oee s b Y g b
0 =<2
ot ; 2 | 12
el L O Bl P RO AR DO P LHH T EFF O
fi % (i1)  In(In(e* - 1)) < 0. .
\ FEe) o5 aed 2 Mt 1 ol 0 T b w1

(&) () Thecurvey=x2 + 4;6 is symmetric about the line

-

ol 3 Ih’.'if..‘ I.”h:.-:'. ’

x = k., Find k.

ey ... () Find the domain for fix) =

)

(¢) Show graphically the regions iﬁ the (x, y) plane

log (1 - x):

represented by-the following sets :

CA={(xy): y2

[x=1]
x

s x>0}
B=[(xy):p<21 - 18 - 322
C=_Ar\'B.

ﬁnﬁf@aﬁﬁﬁa‘r%mﬁm; R

o
0 <3
2 12

(i) In(in(ex - 1)) :'ﬂf 0.
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( 3) o 24%
® WJ;#:’Hx.mxnkﬁ?awmmmﬁa
¥k B I BT
(if) x%ammﬁﬁqﬁﬂ#fﬁq

+-..’x+2

fx) = log (1 - x)

© ﬁqﬁmw-mmaﬁaﬁmﬁ
w'ﬁﬂm:

A={x): yle;”.x?D}

B =[(x,y): y <21 — 18 -3¢
C=ANnB
Do any four of the following : - 44=16
(@ Show that the inverse of the following function exists :
y=ab*(@>0,56>1)
Find the inverse function g(x). Find g'(a) without finding
e derivative of 200 -
() Find the limits :
e b ¥ 3 |
0 lﬂ[T:;—] m,n> 0
|

(i) lim x* .

X =p

PTO.
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(4} 2436

© () Find an equation of the ine tangent to_the graph
of (2 +}2j3 = 837 ot the pqint (=1, 1.
(i Given :
V= nﬂﬁ.
How is the proportional rate of increase in V related
to the pmportipﬁal rates ‘of increase in r and h 7
Assume h and r are functions .of time.

(d) Determine whether the following converges or diverges.

If it converges, find the limit :

-« |-
0 2

nal ‘2_]1

@y ™ {—"—]

2n+1 n=l
@ () Point P moves so that the difference of its distances
from (3, 3) and (-3, -3) is a!l;.va‘}'s 6. F.ind the equation
that the n:nbrdina;q_f. (x, y) of P must satisfy. What
curve dees i;-rc-pres:ent Y3 -_ .
(i i)raw the graph of y = e‘" — 4, using the graph

ufy.n ft.
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« s ) 2436
frefafen § A fol W B Sw AR
@ T fe frefafan v @ wfem wo

(Inverse function) &1 e & .
y=ab*(@a>0,b>1) .
'Hﬁﬁﬁqwﬁg{x) 3ﬁ A I g(r) F
FEFEA (derivative) T ﬁh'q fam g = T
i
()) HHIA | T wIfWC

lim 2+ 3" mi.u::-l.‘l
(0 1| | = " ’

|
(i) lim x*

I—hsa

© @ @+ =t H IR FH fag -1, 1) |

Wy @ 1 wiEm §m s

i T@mwng:

ERT TR £ < PR
vV I rguifas gf& ST (Proportional rates of

*increase), r T h Tt IAH gfG 70 A A

mmﬁmt?mﬁlﬁqﬁwrw'
? wem 1

- PT.O.
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(9. ¥ S & ﬁ‘“fﬁ':@"‘ S l(chuence)
S (Convergent) ¥ A1 ATART (Divergent) |

iz 7% Afiart §, @ $7at SN (Limits) T

« |
n=lﬂ

- _1y"Hl n "
@ =D {2n+l}ﬂ_l

@ 0 I rwW wER TR w@m ¥ R o, ) 3

&)

-(-3,~3)ﬁmﬂﬁ{ﬁ’€ﬁ3ﬂwm&éﬂl
Tl P%ﬁ«i’?ﬁﬁ (Coordinates) (x, y) BRI
mwmaﬁmﬁaaﬁmlaﬁm
LR — 3 ?l

(id) y=e‘%§fﬁ'@aﬁmﬁy=eﬂ--4"ﬂ

e Ty
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Do any three of the following : Ix5=15

(@) Find the clasticity of y w.r.t. x :

) y=x2 b

(i) y=x+ Jo

®) O

(i)
© O

(i

Verify the quadratic approximation :

=l+x+x forx=0
1-x '

Determine-its accuracy for x| < - 0.1.
Show that the equation x> + 3x + 1 = 0 has exactly
one real root.

Let f be defined by

2t -1, x<0
f(x)=

5x2 =3, x>2
Define f(x) as a linear function on [0, 2] so .thal f
is cﬁntinunus for all values nf‘ .
Solve for x : 4% — 41 = 3_’f+1 - 3%

PTO.
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( 8 ) 2436

(d (i) Check for differentiability at x = 0 for the function

f(x)=¥x.

(i) Examine the continuity for :

f(x) = lim :

, x>0
n== | 4 x”

| Plot the graph.
frefafen § ¥ el 99 F I T :
@ y@F x D FUH A (Elasticity) T DI
. y=x7 b
(i y=x + Yo | | .
® () Frefafen fam SFHeT (Quadratic approxi-
mation) ﬁﬂmﬁa (Verify) Eﬁrl%fq :

| y .
=] $x + x° x.=0%§

l-x .

< 01 %ﬂmm(accumcy) ‘ﬂ'ilﬁ
B-ﬂfi'rm '

“ m%mﬂ+h+l*0${@w
(mt) i’l
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« 9 ). 2436

© O TA @ & s
- |2t -1, x<0
S(x)=
_ 5x2 -3, x>2
zr gfonfaa 1 s F [0, 2) R & W @A
(Linear) T B w9 & wRfa g fF £
x @ @i WH ¥ Ha@ (Continuous) W1
(i x %ﬂ Bal H'ﬂﬁﬂl :
4x — g0l = 3=+l _ gx

@ @) T fo)=Yc F x =0 T SNGHEHEM

(-Diﬁ'erentiahility) ¥ W= Hifog

. :
@y JSG)=lim —— x>0 | F[AA (Continuity)

¥ W Hiow| ARG =B
PTO.
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’ ( 10 ) U |
4 Do any three of the following & | 3xSe(s
(@ () The estimated value of a diamond bought fo,

investment. purposes is :

Vv = 250000(1.75)*¥

: |
If the rate of interest under continuous !

compounding is 7%, how"long should the diamond | -
1'

- R

be held ? o ‘
:

(i) Consider two cashflows. For cashflow A, you !
i

receive Rs. 10 Ew:ry year for 5 years with the first 1
payment being today. For cashflow B, you receive
Rs. x every year forever with the first payment being

today. What is the vallie of x in order for

cashflow B to have the same present value as

cashflow A 7

E ..-1
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Given a logistic function describing the population growth

over time, { :
K
)= ——
/1 1+ Ae™"
() What is the initial population ? At what rate is P(f)

(in)

(i)

(ii)

increasing at time ¢ = 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, ) on the graph of x3 4 3 =38
where lines tangent to the graph at (x, y) have
slope = - 1.

The function f(x) is everywhere cuntin;mus and
diff_erentiai:lc. Prove that if the ﬁlncﬁu;i f (x) has two
real roots, then its dcrivatfve J’(x) has at ieast one

root,

P.T.O.
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( 12 ) 2436

- (d) Find the inverse g(x) of the following function :

2x, x<0

Sx)=1 |,

x, x>0
Also find the domain of the inverse. Show graphically thay

f(x). and g(x) are sme:ﬁc about the line y = x,

fefafes 4 & ffs 99 @ s S

@ @ 9% R IR ™ R w
.(Estimated} TV =250000(1.75) ¥ ¥ afe T
=1 (Continuously compounded) AT TX ™%

&, T 70 R = e 7o T S e 2
i) R TR wEE W R Fif TR
A ®F 19 5 o4 7@ Wiy ad 10 T el
%ﬁﬁﬁmmﬁmﬁmtmﬂ?ﬁﬁ
B ¥ SR T @ ferw ¥ ad « o
L U - firer &1
| TR YAE B W adam o e T4 A
® WA AN R www @, g kg o WO

R 2
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( 1) Wy

| (b) W ¢ ® T srrren yfy W uftfn w73 =m

wfafes woA ¢

TYv

() wRRam SFEEn @@ ¥ 2 5 =0 W P

()

fFram Ao w@eE?

(if) T B WY SN W P IVE S
£ 2

(iif) Emm%ﬁ%mﬁmﬁﬁm
ﬁmmﬁaﬁﬁl

2 2 -

B x3+yI=8 % UH R W Gz (x,)) F
d Wl MR W e @ () §
=-1 %I o f

(i) B f(x) W e i IR s T
wifea S i@ afe r() & D awaias q@
(root) &, T TP TEH fx) H T A =W
TF Y (Roo) ¥i

P.T.O.
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@ W B (Inverse fonction) &) 9 D Ty

F @ HIAC =

2x, xS0
J@=1,

xt, x>0
sitm & wEEW Qe o) T ) W@
y=x @ WA GAGE (Symmetric) 14
Do any three of the following : 3x5=15
(@) Consider the function f defined by
f(x) =4 - x + log(x - ), x> 1
Determine where /'is increasing and where f is decreasing.
Does it have any global extreme points 7

(b)) Given the function :

Ix? -8
x* -4

Sf(x)=

() Find the asymi:rtules. :
(i) Find the possible local extremes

(iif) Find the intervals of concavity and convexity

(v) Draw the graph.
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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

L]

conduct the tour.

How many people does it take to maximize the profit ?

Given a demand curve p = f(x) is convex from below

42
ie ";ZE? 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

3d°p|

&p &p d*p|
x d?|"

—£ <0 e e 0 i - <
dr?'} urlfdr,': it is dx’l
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Fretfafaa # @ ﬁﬂ'fﬁ’ﬁﬁ#m CUCIE

(@ JS(x)=4- x+lngx—l)r?|~mmm
fﬂwmlfﬁm'q(]nmmg)%a
w@mﬁ(m.ng),mﬁmlwsﬁﬁg

‘&ﬁﬁﬂ; (Global) = &g (Extreme points) £ 2

_‘(b) ﬂﬁﬂﬁm%:

3x --8'

f(:r)— =y

() Tt gevg aqﬂwﬁf‘qf (Asymptotes) E
i | |

(uﬁ T (Local) Sﬁﬁamﬁuﬁﬁﬁaﬂ sﬁ
T e

(i) e el I (Cunvtx) % aqn EET am‘c"
(Concave) T |

(v) @ T o ' t
© T{ﬂ?ﬂm'%mﬁqﬁm" Ry ]
“ﬁSUFﬁﬂ(qﬁTEﬁ%‘qﬂﬁﬁg:ﬁaﬂm)?
“ﬁ‘“‘ﬁﬂﬁrimmgﬁmﬁmmaﬁﬁ&ﬂ{
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=g ¥ (e |/E 80 W Tw) W =P

F X 10 T T H e wmom

T FH H fer @ 3000 T A wht wfmE

200 TW el @ amdt #1

o Al @ e O ¥ @ sifrwan B 2
(& T&o @0 um aw p =) TR A T (Convex)

squ-—-:»u |

HT T (Total revenue) TR = px, x & TG H
Rwfea & a4 W W (Marginal revenue)
MR = 20R)

mﬁmawﬁﬁﬁm%qﬁ ——:=-0

d’p|

4
0, I dx'JI - Pl

xdxll a"ﬂ'l

d’p
mfrfq&,

Do any two of the following : | 2x3=6

(a) Ata certain factory, the marginal Eqst is 3(q — 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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( 18 ) - A%

(5)  Find the arca of the region enclosed by the graphs of

j*"'.lJ and y = 2 - x,
(¢) Given the demand and supply functions in a competitive
market :
Q! =1200-6p, and Q! =2p,,
Find the equilibrium price and quantity in the market. What
is the stability of the adjustment to a disturbance in the
market ?

Wﬂ%mﬁﬁ:ﬂ\:

(a) mmﬁﬁwm'mmqm
TR e T 3 - 42w sEE R
R I TR 6 IR A WG 10 vl

W T N oww v e g
R ? |

i)
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k) y=2dy=2-x % @ g Wag & F
8% T BT
(© TF WREE (Competitive) TR F WM & MY

( 19 )

Fed 3 TR T

Q/ =Ié{}0-6p, qQ =2p.,
+q AR B TeH F A (Equilibrium) aﬁﬂﬂ
7 T I FAT ) TR § G S (Disturbance)
F yiomTeEy guEeE & @A (s:aﬁiri:y) G2
%2 '

19 : 600
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This q'uutioln paper contains 8+4 printed pages]

" Rall No.

S. No. of Question Paper : 3546

Unique Paper Code : 12271101 | 'JC -
}':Iamc of the Paper : Introductory Microecdnomics
Name of the Course , : B.A.(Honours) Economles
\ Semester _' 2 1 '
Duration : 3 Hours Maximum Marks : 75

. (Write your Roll No. on the top Immediately on recelpt of this question paper.)

Note :—  Answers may be written either in English or in Hindi;
_ - but the same medium should be used throughout the

paper. .
‘Rrwoft ;T -9 W I SN AT} R o v
7§ difg; dfer o s w1 m w § e
e | - -

The question paper consists of-6 questions.
Attempt any five questions, ' .
All questions carry I:qual marks.
.Usc of simple calculators is allowed.
W WA d 6w §
fel ufa el & Im g
o # o ww b
T FegdR W I fewm W wwm b
P.T.O.
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(2) 1Y

. (@) : Use the concept of the production possibilities fronter

to explain the concept of an efficient outcome. Explain
the difference between a straight line and a concave

production possibilities frontier. 5,

(b} Using indifference curves analysis, the impact of a change

in price of a normal good 'on its consumption uglng

substitution and income effects. .S
e
(¢) Consider a non-lincar demand curve, : 5
Q7= A (PB)

Where A and B are positive constants.
. ' '| . [

()  Show that the price elasticity of demand for this

demand curve is (-B) at all points on the dv:ma]'ld

curve. ’ |

(i)  Write the equation of the total expenditure curve.

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

price increases ?

(@) SR m q® (production possibility frontier)
WO § R (cfficiency) F IyuRn B

| WIHIRY | TR YW (straight line) F S (concave)
R TN T FOAE A H GHGE
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(3) 3546
mfuqﬁl'ﬂ'ﬁ fergetot (indifference curvc.nnnlysis) &l
e R F W B RomEEy 8
W ¥ 379 WM (substitution and income effects)
@ HHERC |
freffoe atfas ot wm w frem FC,

Q= A (P)

Wl A T B v femw €

o i fe T A S wh Rl W
ahr F1 FId @ (price elasticity of demand)

(»

(c) -

(-B) &I
(i) el =49 T (total expenditure curve) 1 gt ¥
. fafem | ' .
Gin W A T B =21 F Fwa A afs
RoreEs =a A FE i ?

(a) 'Dischss the effects of a price floor imposed by the

gm-emmcnl in the labor marl-::t.// 5

: - o
(h)  If the world price of a good exceeds the domestic price

of the good. will the cnunt-ry export or import the
" good ? In this case, who gains from trade — domestic

‘consumers or producers or both 2 5

P.T.O.
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(4) : 8%
()

E . . 'y
Xplain how and why a per unit tax creates dead weight

losses.in the marke. Can the dead weight losses be

avoided if the consumers and producers voluntarily donate

the tax amount and the government repeals the tax in the
market ? ' 5

l
(@) o™ e ¥ g # AT HHI (price floor) TR

ﬁ'ﬂl IE| 3 qﬁ“ﬂ'ﬁ'ﬂ'ﬁq IR (short run) 'ﬂ
ST (long run) B ¥R a0 anfd @ wet
R w fE @R

() A Felt o = Afvaw @ Iwa e Fvm
R ol &3 W 20 F1 30 am W Fraf w
afee o om ? 3@ feafa # =R R Y @™
B & — W sl @ @ sdRE @ oA .
q w7,

() WEET 6 e R i T W @ sy
AR H FA 'ﬂﬂ.’r W (dead weight loss) I
B ¥ U TR T W R w2 i i
amﬁmﬂmm’mﬁrﬁmmh?
1 FA UK THIA B A T FEA § ?

(a). The recent drone attacks on Saudi Arabia destroyed oil

facilities and the country's crude oil productior is expected

(o reduce siglziﬁﬁnllj;' in the short run. Discuss the impact’
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(5) o . 3846
of drone strikes on the.petrol market in the world and

subsequently the used car market. 5

(6) , How and why does a firm's average total cost curve differ

in the short run and the long run ? 5

"(c) Calculate the income r.;lutit:iry of demand of good X i'.rom

the following data. Hence, conclude whether X is an

" inferior or normal good. . 5
L
PRICE OF QUANTITYOF | INCOMEOF |
GOOD X (Rs.) GOOD X THE CONSUMER
.10 i 0 100
7.1 K9 200
10 0 400

[a). Hﬁmﬁmﬁﬁm;ﬁm_ﬁqﬁ#
. TS Rl W T w ¥ P ety
B T W R TR F aewww A wmTe
F B = W 1 2 T B ey
fova 5 e TR 7 wER v w g @
_ %mmﬁmMmmml
(b)) mmmhuﬁ%@a%agﬂm
ﬁﬁﬁﬂmmﬁ%iaﬁi’ |

P.T.O.
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. (6) - 35%

@ Frefafaa stegi # wemm & 75 X ® N
) 31 i # o w1 v frewd Frefeg
ﬁﬁﬁﬁmaxqmﬂﬂmmmnﬂqtﬂnmmm
(normal) T ¥ :

g x W | mgx @ | i
Had (F.) HAT AT
— - -

10 0 . 100 -

20 40 EﬂD
ml m 4[}1.3

(@) A countyy levies ; 3% digital tax on the rcvcnuc:é: earmed
| by a local internet search engine company. The -:u.fnp'uaﬁy
responds by reducing the hourly wage ratl: of n;l its
employees. Using indifference curve analysis, show how

the workers may respond to reduction in their w}agc rate.

Will }nur analysis depend on whether lcisure is -normal

or inferior 7 . 7

(5) The demand curve for Meltro rides for a female employee

Vidhi is given by : . 8

: 1 |
P=so-3Q . ., |

|
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st R (7) 3546

| Wllr;rc Q is the number nl'mclrt:irﬂ takes per month
‘+ﬂ|ld p is the cost of th:ﬂ;._tt ickel. _.
‘ l':'} Suppose the supply of metro s.cnric:s she avails
is perfectly clastic at Rupees 30 per ride between

two destinations. Find the equiii_brium 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 enjoys.

" (ii)  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 AW TF WAE et w9 $H R FE
™ ST W3y 1 fefaed w a2 ¥ v
VW e Sy ot s w wh e
TRd @ w1 A ws e
1 T A Tvive s o TR
T FH F e YR W} € F:m s
favelom ¥a = W Fl e & T SR (leisure)

T ¥ smm dH 7
PTO.
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(8) 3546

®) @Wﬁwmﬂaﬁﬁﬁrmﬁaﬁaﬁaﬁﬁ -

P=50- 10
. )

Hﬁqmmwﬁwﬁﬁﬁaﬁaﬁaﬁvﬂmﬁ
H WM toam p ¥ @ free W A

() WH difie o sws gw B3 A F IR
At aEel w oW 30 T¢ 9 A W
Qi e . (perfectly elastic) & 1. T Eof
'aﬁmwmmm SR (cunSumert
surplus) 1 A eI | |

0 TR T o s 4
Wmﬂméﬂ?%lqﬁmm"
ﬁﬂmaﬁﬁmﬂmmﬁmﬁmm
ﬂﬁﬁm

(i % ¥ yarn g W A 30 w0 ufa
a0 ¥, W EW v wm E e ﬁﬁ: i
- A ot aeng Wﬁﬁ w9 ¥

| RIEDLUN (economically justifieq)
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(9) 3546
. (@) .. Define price discrimination. Can perfect price

discrimination remove the dead weight loss ”socqi.at':d

with a monopoly ? | 4

(h) © Why do competitive firms'stay in business if they make

., zero profits ? Explain. 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 8
AUSTRALIA 10 | 0

() ~“Which 'cuuntry has nhsulutc'ndvantagc in

producing brownies ?

'(ff) Draw the proélulf:tiun possibility frontier of both .

countries.

(i By calculating opportunity cost, find which country
has cnmpn-rﬁb-udvnntage in Ttsh!n;'. and bro\;mie

production ?

'(fv) What should be the pattern of trade ?

g i P.TO. '
-~ i ) . . - ... -!

e "'..l'-
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(10) 3546

(a) wqn favz (price discrimination) & gfowifoa
Hﬁ‘ﬁl‘lll HT‘-IP? 'ﬂ-ﬁ"[ﬁ favg (perfect price discrimination)
@ITH®R (monopoly) | i Tﬁﬁ R E’Iﬁ iﬁT

 omwm Tt ?

) {dmﬁﬁwﬁaﬁﬁtﬁ!u& .
Y@ o waw € 7 wEenC

© B gy, z’r-vréammﬁmﬁﬁiwﬁw
7 e U fEaER g | frerfafaa agvi @
v 2w # ¥ gl # it st wlafe seweE |

‘e g ¥

Ay Lica
[Tl 7]
A 10 18
e 10 10

o SR @ e # fea 2w ww PR

(g1 (absnlulu uduntag:) t?

(i) :’ﬁi%ﬁ%mﬁﬁn{rﬂmuﬁﬂaﬁm

Hifg |
(i) ~STEET T (opportunity cost) ”l"'I‘TI =
© 9 i R Ay 7 A @ v |7 ..-i
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(a)

(b)

(i) 1546
qAATTHS  WIY (comparative advantage)
|
fra-fra 20 & T ¥ 2

(v) SR F TEEY (pattern of trade) TN B
=feq ?

Derive the demand curve for labour in the competitive

market. What causes the labour demand curve to

" .shift ? Explain. | | g

Why is 8 monopolist's marginal revenue less than the

price of its goods ? Show the profit maximizing level of

output and price for a monopolist, 5
(¢) - Consider variable cost for a competitive ﬁrm in the
following table : _ | "5
s ¥
Quantity 0 1 2 3 4 5

Tveigs) | o s]oju|@|B|®

~ produce

'_lhe firm operate or shut;jl.u

If the tota] fixed cost of the firm is Rs. 12 and pric: of

" output is Rs. 7, how many units of output will this firm

9 What is total revenue and total cost ? Will

2 he short run? Briefly

explain. -
P.T.O.
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5. No. of Question Paper : 3547

Unique Paper Code : 12271102 JC

-

Name of the Paper :  Mathematical Methods for Economics—I
Name of the Course : B.A. (Hons.) Economics

Semester A |

Duration : 3 Hours Maximum Marks: 75

(Write your Roll No. on the top immediately on receipt of this question paper.)
Note :—  Answers may be written either in English or in Hindi:
but the same medium should be used throughout the
paper.
. el 5 yE-wm W oIw s @ e et o oy
} ' 7 <ifee; dfFa. ot W =1 ram ww § e
e | -
There are five qt.msliuns in all.
A‘ﬁl questiuﬁs are cumpulso:;y.

A simple calculator can be used.
FA g v E
ot 7 e )
YR %a?ﬁém F1 IEm fwar s wwa %l

P.T.O.

Scanned with CamScanner



2 ) 3547
(

llowing 2x4=
Answer any Mo of the following - =g
(A) Let fix) bea function with domain [-2, 3] and range

8]. What are the domains and ranges of the following

[0,
functions ?
@ S==-D

(i) 4f I(-x) + 1.
(B) The given figure shows the gréph of the ‘function-:

y=gx)=p +gtr
() Check which of the constants p, g and r are

>0,=0,0or <0.

Y
4

J—"=g{x)=P_12+qx+r

i . 7
| S graph is symmetric about the line x = k-

Find &

Scanned with CamScanner



©

( 3 ) 3547

Determine the dircction of logical conclusion (P — Q
or Q = P or P < Q) in case of the following

propositions :

(0 P : The serics ) " a, is convergent.
Q:lim,,, a =0

(i P:x2> 16

Q:x>4

Frefafas § @ frsi @ & s <ifg -

(A) WA @Y fF gy, g (domain) [-2, 3] @ 9T

(B)

(range) [0, 8] ATET UF Bed &1 Fr=fafem woe
h P OWH g W F 2

D (= -1) +-
(i) 4 fNx) + 1.

ﬁqﬁﬁgﬂmmﬁ'ﬂy=g{x)=pﬂ+¢g+r
F oAE T § .

P.T.O.
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o Sta e fE ﬁaﬁaﬁ_p_qﬂrﬁ' k|
q.-}‘l:'_aﬂ?ﬁ?U':Dadﬂ%l

Y

F

—» X
v _ )
y=gk) = p o+ ge +r
(i) mm%@;=k$uﬁr Fﬂlﬁ:l'd (symmetric)
€l k& WA W e
© Trfafan Fofl g afes Fewd (logical

cnnclusiun)‘uﬁ ﬁ?ﬂ(?—rd'ﬂTQ - PP & Q)

I wifew .

® P : 9o Z:..f-',,‘ art (convergent) ¥1
Q: lim,, a, = 0,

(M P:x2> 6

Q:x> 4
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(S)I RASTANR

|2 Answer any fhree of the following : 3x4=]2
(A) Find the equations of the tangent lines to the curve
I
| v 22l arallel o the I 2 = 2
» =T+ parallel to the line x - 2 .
(B) Find the asymptotes of the following functions :
=
() yp=ela
. JI+x?
(in y= .
x-1
. L. E“'—-E""
(©) () Evaluate the following limit "m:—-ﬂ_z__
X
| (i) Consider ‘the infinite series
; 2 3 '
2x 2x 2x
1+(—J+[—] +[—] +... .For what values of
3)\3 3 .
x does the series converge ? Find the sum of the
series if x = 1.2.
(D) Approximate the function Jx) = x'3 by a Taylor

polynomial of degree 2 at Xo = 8. Use it to find an
approximate value of 9!, Find an .upper bound for the

error of approximation corresponding to the result

b

obtained. -

P.T.O.
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( 6 ) ' 3547

frafafas § ¥ f&l @9 & W dfe .

(A) aa;;-——aﬁi‘@r: 2y=2%mﬁt(pm|¢u
Wyl ¥Esl (tangents) ® FHIEU @ Fifeg

® frefafea s AN (asymptotes) T
AR .

() }l:gi:_:
) _Vl+x?
(i y= )
x-—1
© @ dm nmm“"';"" ® O TW W)
2 3
() = A |+(%”J+(%] +(%] +.. T

foem Fif@) « & & wF ¥ aw SR
YA (converge) Bt & 2 A x =12 W
@ SVt w1 ATEA FA i |
D) hEH fix) = x' B x; = 8 W FME (degree) 2 B
2T FEIR (Taylor polynomial) ¥ f~Tefed
(approximate) FISTQI THHT WErmm & 93 H
|- WH (approximate valuc) T HIFTT| WIS
9RO & W WEHE T (error of approximation)

& Etlﬂ €1 (upper bond) T ﬁ'ﬂﬁt{l
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Answer any four of the following : +x5=20

LY
:

(A) Graph the function g(x) and check its continuity at
x=1and x = -l.

(2x—1 if x<-1

gx)={x?+1 if-1<x<l

x + 1if x> 1
B 0 If yJx*+I=log(x++x?+1) show that :

@ G +)Zex-1=0

& ey

(i) Find the point(s) of inflection of the function
J(x)=xe*,

€©) () Let fbe twice differentiable on [0, 2], show that

if [0) = 0, A1) = 2, A2) = 4, then there is an

Xy € (0, 2) such that f"(x) = 0.

J

(i) Graph the function y = e — 1.

PTN
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@) () Find the expression for elasticity of h(x)

(E)

(i)

(M) The equation Jyen?

( 8 ) _I
354

hﬂl}ﬂll
in terms of F,f and lig. the clasticitjes ﬂf’jh] -

¢(r) w.rnt x respectively.

Prove that f(.t)=c‘ﬁ -3 |llﬂ$ 4 unique $0lution
in the interval (1, 4).

Suppose that the interest rate ‘7 sych that g,
present value of receiving Res. Ay in 1, yeun

from now is the same as receiving Rs. A inyg

!
years from now, given that I > 1. Assuming
interest is compounded annually :

“} Show that Aq - Jﬂi'

(i) Show that the present value of receiving
Rs. Ay (1 + k) years from now is equal ©

the present value of receiving Rs. :’L,. (r, +8

years from now.

=2y =3x2+y? definesy ¥

a differemiab)e function of x about the point

(% 2) = (1, 0). What is the linear approximatio®

0 » about x 9
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( 9 ) 3547

fefafag 4 @ fesl 9OR & IW <fSg

B)

©

(A) HEH g(x) @ IR@ FARY adl TEH x = |

x = -1 | Had (continuity) %ﬂ i ﬂ-ﬂﬁm :

(¥

(if)

(2x—1 if x<—1

g(x)=4x2+1 if-1<x 51

x + 1if x> 1
g _}'J‘_r1+ =log (x + Vx2 +1), ﬁf; Ll WFSQ
.

(a) (r?+ni+xy-1 0
d%y . dy
() (I‘+_!)ET+3:-—+J: 0

BT f(x)=xe-*. B A ﬁﬁaﬁ (points of
inflection) Sl A El'ﬁﬁﬂ{l

- FH Y 0, 2) A AR sy

(differentiable) 1 <wsq % afy o) -
IN=2/ =4, T @ Wy, e (0,2 %
e s = 0

_(ii) Wy=|,r?_]|$[ g TR

P.T.O.
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( 10 ) 3547

® O Ko =T T (chsticit) I 07 g
W x ® WG T, B EFE, B ow
A s O wife
() T HNC 1F fx)=ef-3 F e
| (1,0 F T S @nigue) T B
© (o) ¥ cifw fm v 9% o W & e w
@, F4 A WG B oAt A, T o#
A F TIE TET (present value) 3F
oW H oW B e A, T W O
F OWAH Y H oaE ¥, Wl g, >
IF AAd §C 5 == # ‘q'lf':fm ?laa—c,[ﬁ;
(Compounded annually) Bl & -
() TYIZU f&A,>4A,
(i) T BF o ¥ (1, + 4 A9 F W
B A A, T B a9 qew e @
(f, +k) Tui i e | ar@[ AT B
T T B T B
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( 1) 3547

() WAE jeen? 22padxd 4y, y B fag
(v, ») = (1, 0) ® IM-YTH x & SAFAT FEIA
w wy N wfonfon w1 TR
M-I it qf=rmen .(Iint:nr approximation)
T ok ?

d, Answer any mwo of the following 2%75=15

(A)

(B)

() For Ax) = 3x(x + 4)"'” find the global cxtreme

points on the interval [-5, -=I].

(in If fis a one-to-one twice differentiable function

. . LT f.{g{'r)}
with inverse g, show lhnt. £ (x)""m.

Show that if f is increasing and concave its inverse

IS convex.

() Show that the function fix) = a® + br + ¢ is
“concave if @ < 0 and convex if @ > 0 without
using derivatives.

E:l

4+ °

Find the intervals on which

(i) Let f(x)=

the function is increasing and/or decreasing.

P.T.O.
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( 12 ) | 397 |

(C) () The curve C, passes through the origin in the .

x-y plane and its gradient is given by

%:x(l—x:)c": . Find its stationary points and

classify them as maximum or minimum points.

(i) A coin and stamp dealer estimates that the value
of V(1) of his collection (in lakhs of rupees)
increases over time according to the following :

. '
function V() = IDUUe"E* If rate of interest is 8%

compounded annually, find optimal time * for the

coin and stamp dealer 10 sell his collection such

that the present value of the collection is

max:m1§ed (second order condition for optimum

need not be verified). How does g change in the

- g

discoun
t rate change the optimal time ¢+ 2

| |
|
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C153)
ﬁ'ﬁ%{'ﬁ@'ﬁﬁﬁﬁg}%mfm:

(A) @ fx) = 3xx + 4 ¥ = [, -1] 9 &=
(global) 9TH ﬁ% (extreme points) T FN=T |

(i) At f W-ﬁ-@ (one-to-one), T FIX
SaHAE e & faes e (inverse)

g ¥, @ gwisy ey L8(x)
&=y |

mﬁqﬁfm? (increasing) TGl 3{TFde
® ﬁmaamﬁaﬁﬂm%mﬁquw

(i) qﬁﬁm%f{x)zf-jrln

/39 wane

©

PTO
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R
. m ﬁ:ﬂ'( ﬁ%ﬁ (Stati'ﬂﬂﬂl}' pnims) 3} Hm

(minimum) & ®9 H 'q'lﬁq.m .Eﬁ.ﬁﬂql

( 14 )

(f:}ﬁﬁﬁ‘aﬁﬁmﬁ%@.wm
W%ﬁmmmﬁﬂwﬂ(m
T W E BTy,
ﬁmm’%lqﬁmm#%%’
I e b we, d T e
mmmaﬁaﬁﬂm(@ﬁmu
T~ 6w w ses W W

T e R (v by
mﬁmﬁwmmﬁﬁmm

T

) T ) X (discount rate) | ftad
Ty TG e
t

& 8 wer wfafia w@
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Answer any four of the following : 4x5=20

(A) () Show that for any two n x n matrices A and
B, tr(AB) = tr(BA), where tr(A) denotes the trace

of a m x n matrix A,

(i) Find the rank of the following matrix for all values

of the parameter. A :

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

\
B) () Solve the fo!!uwiﬁg system of equations :
X-Y+2Z=0

X+2Y -Z =0

2X+Y +3Z =0

(i) What are degrees of freedom ? Determine the
number of degrees of freedom of the above system

of equations.
P.T.O.
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(D)

Given that {u, v w} is a linearly independent set of
veclors in some vector space V, prove that :

() the set {u v} is lincarly independent.

(i the set {u, u + v} is linearly independent.
(iif) the set .{u + v, v + w} is lincarly indcﬁcndenh

Consider the following system of equations :

-mx + y = b

—myx + y = by -

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

has exactly one. solution. Find the solution.

(i) Suppose that m; = mj. Thcn.under what conditions

will the system of equations be consistent ?

() 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.

(i) Find equation of the line formed at intersections

of the two planes :

X—5Y+3Z‘=_IIand—3X+2Y—EZ=-—T.
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frefated 3 8 &R WX & sw g .

W () T E fEE e AmmaTsig
t(AB) = tr(BA), Sl tr(A), n x n B A &

a'ﬂ (lral:el)":hal oqd m.%l ..

(i) WTEE (parameter) A % WY W ¥ Frfafaa
ifew B B (ank) TH FIT

2
3 5 7-A
A -6

® () Prefafea s FE™ (system of equations)
H T OHMWY

X-Y+Z=0
X+2Y-Z=0
2X +Y+3Z =0

P.T.O.
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Note :— Answers may be wrilten either in English or in Hindi;

but the same medium should be used throughout the

paper.
\} froqut :—39 WYR-9F &1 I 3T ar fest fadt @ s
| - H dfee; dfe @ S F AEH TE ¥ OEA
=Tfeq |
Answer any fhree questions from Part-A, and

any fwo questions from part-B.

# @ W B IW M- F 3R
FE o IE B IW W-F F S
' 3 PTO.
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(A)

®)

PART-A/MTT-H

Manan consumes MufTins t.t]} and fancy clothes (x,).
His utility function is given by U(x;, x5) = x; + 10x,
- (122)x,2, Each muffin costs p; = | and a piece of

fancy clothing costs p, = 2.

() Assuming that his total income is given by
m = T 10, find his optimal choice of x, and x,.

Is it interior ?

(i) Suppose next year Manan's salary doubles,
resulting in his higher income m = T 20. Find his
new demanded quantities of muffins and fancy

clothes. Is it interior ?

You are given the following partial information about

a consumer's purchases. She consumes only two goods.

Over what range F}f X" (quantities of good 2 consumed

“in year 2) would you conclude :
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Year 1 Yecar 2

Quantity Price | Quantity Price

Good 1 100 100 . 120 100

Good 2 100 100 X 0

() that the cunsuﬁtr‘s_bchaviur is inconsistent
(i.e. contradicts WARP) ?

(i) that the cnnsum:.:r's behavior is consistent and
satisfies WARP ? 96

(A) T W (x) T TA (x,) T I w@ T

IFET IWGIAT FE U, x,) = :, + 10z,

- (2,2 ¥ WE AR & "I_F?‘pl =1 g

TF T F O p, = 2 &l

() A IFH T A m = mm't, T
xn W@ x, T 99 A HT T qE
s fag & 2

P.TO.
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(4 ) ' %484

Gy 9 & f& ¥ F A AT T4
R st ¥ argfq m = 20 ¥YA| IEH A
T Fe & AN @ A | S R
o T Fais fag ¥ ? |

w I # wieed # sk o

A b e wged W I w

tx # e W (FA-fen) (A 2w

2 a9 H 9N Ht T WET) W AW g e

ﬁaﬂﬁﬁ‘ﬁ;:

T T 2
W | wWEa | WE | siha
a1 00 | 100 f:w 100
a9 2 100 100 X . m.

o ._mﬂwmt.(m WARP
"q'il'aﬁfﬂ"r b 2

@ WHWWt(WWA“ '
ﬁmmt) ?
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(A) Maria is Risk neutral and is thinking about investing
in one of the two mutually exclusive prnjcct.é. Project

A rtquir:s. an investment of ¥ 200 up front. It pays

T 600 if it rains, ¥ 800 if it snows, T 400 if it hails

“and T 0 if it's sunny. Project B requires an imfcfstmcnf

of ¥ 300 up front. It pays T 200 if it rains, ¥ 0 if

it snows, ¥ 600 if it hails and ¥ 700 if il:s sunny, The

probability of each outcome is (.1 for rains, 0.3 for snow,

02 for hail and 0.4 for sun.

() What is the net expected‘payof?ﬁom ﬁch project ?
Which is better for Maria and by how much ?
(i) Shppqse that :-meuurﬁ!ngist can forecast the -
weather with perfect accuracy. What is the value
 of information. for Maria ? How much will she pay
for the informatios ?
" PTO.
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Jim has T 12 a week to spend on coffee and Donuts,

(B)
Donut sells for ¥ 2 each and coffee for ¥ 1.20 per cup,

'Draw his Budget constraint. A new offer is that for
every 5 cups of coffee purchased at the regular price
of ¥ 1.20 per cup, Jim receives a free cup of coffee.

_ Draw his new Budget consirint. . 1243

(A)'mmmﬁtq&ﬁwmﬁmm

I F } et o A fRw w0 w1 few
W ¥ W A A it T 200 F fRw
S ugA ¥ TR awl w1 feafa H z o600,
Toart = feafa F 7 800, Sew FrRY W et
- H ot W W fefr § oy e W
B ¥ IS B aul & feafy & 7 300 Frdw
aﬁmt'm‘fﬁ@ﬁﬁnmmﬁmﬁ
'ﬁﬁ’“ﬁ'ﬁ"ﬁwﬂ@maﬁﬁuﬁﬁrm'
ﬂ‘ﬁqﬁﬁﬂﬁrﬁtm]m@ag, i
ﬁmt ““f‘ﬁﬂl 9@ @ 03,
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(H vaAF W W fayw yfim e T
FfQ) B W Wi & A
tw@w fem | ?

¢n "R A 5w daw At dem w1 9l
IHA T THA &1 T IEEHR w1 wifEm
& R w g ¥ ? W & ol

gt fFam ym SO ?
®) ﬁrqa‘#wr[ﬂamﬁa#qﬁt[dﬁaEm
ﬁﬂﬁﬁ%ﬁﬂrlzﬁlqmmmw
rz‘tﬁwﬁmm.{mﬂzn 1
IFH TR W WH | A S FATER
W 5w W W T w w
e &1 @ T W @ @)

(A) Assume a person has a utility function U(x, x,)

= 113-’4 xz”". Suppose that the initial endowment of

this consumer is (w,, w;) = (6, 6) and that the initial
prices are (py, p;) = (1,1). Suppose that both goods
P.T.O.
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( 8 ) - | 2384

are normal. Then the price of good | cilangcs to 2,

so that the new price vector is (p,", p;) = (2, 1). Answer
the following :

() What is the total cffect on the consumption of
good 1 7

(i) What is the income level lh;l makes it possible

for the individual to consume the initial bundle

at the new prices ? Calculate the substitution effect

of the price change on good 1.
(i) What would be the ordinary income effect ?
() Calculate endowment income effect.

"An increase in the overtime wage definitely increases
the supply of labour, while an inc_rca.sc in the straight
wage could decrease the supply of labour”. Do you

agree ? Explain with the help of a diagram. 1045
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w fret =afe w1 IwEfm s U, x)

(B)

SEEAALE J0B - e B e C R
(W, wy) = (6, 6) T T IMF TH (p,, py)
=) & w fE A a|d s €1 AR

W‘?ﬂﬁﬁ{mwzﬁrm%m
™A (p,, py) = 2, 1) 8 I @ Frefatea

F IW AT

(i) umm%ﬁwqmumwﬁm?

(n fF sm = W IiEm smfvew d4
ﬁﬂ'&{ammﬁﬂmm ? 999

I F T H YREdd 9 SO SiaegEe=
YN H A Hifeg |

i) W ST WME W TR i
) Ffy sm ywm | T wif)
e TR am W i @ ffew Wk
R T ¢ aE gt | F wa afs sm
“ﬁiﬁfﬂﬁﬁ?ﬂ.mmtl"lme|
T fo @ wemm ¥ = it

P.T.O.
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(A) In a village, the only crop grown is com. Good harvests
alternate with bad harvests. This year the harvest wij|

be 1,000 kilograms. Next year it will bel50 kilograms,
There is no trade with the outside world. Com can be
stored from one year to the next, but rats will eat 25%

of what is stored in a year. The villagers have Cobb-
Douglas uti[i-ry functions, U(c,, ¢;) = cic, where ¢

is consumption this year, and ¢, is consumption n:#

year,

() Draw a budget line showing :nnsumptidn
possibilities for the village. Put numbers on your
graph to show where budget line hit your axis

taking current consumption on the horizontal axis.

(i) How much comn will the villagers consume this
year 7 How much will the rats eat ? How much

com will the villagers consume next year ?
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(iif) Supposc that a road is: built to the village so that
now the village is able to trade with the rest of
the world. Now the villagers are able to buy and
sell com at the world price, which is ¥ 1 per
kilogram. They are also able to borrow and lend
money at an interest rate of 10%. Draw the new
budget line for the vi[lagcm. Solve for the amount
they would now consume in the first period and
in the second period.

(B) Uma consumes goods | and 2. She thinks that 2 units
of good 1. is always a perfect substitute for 3 units
of good 2. Explain why each of the following rulilily

functions would represent or would not represent Uma's

preferences :

D  Ulxy, xp) = 3x; + 2x, + 1000

(i) Ulx;, xp) = 9,2 + 12x)x, + dx,2
(i) U(x), x)) = min (3x;, 2x,)

(W) Ulx;, x;) = 30x; + 20x, - 10,000 ~ o946

) P.T.O.
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( 12 ) -
(A) wiﬁaﬁ,ﬁﬁqﬁaﬁﬁeﬁgﬁ%l%
aﬁﬁm‘a‘#mgﬂmmﬁ%,mw
FE H I 1000 TFA ¥ ST 1 g
WWIﬁﬂmmlwﬁﬁ%m
ﬁgw“ﬁ%lﬂﬁ‘ﬁﬂwww
ﬁﬁaﬁmmmm%mﬁgw-
TSR H1 25 wfowg ws a4 3 & W E
wﬁmmmmtﬁm UGe,, <)
=¢,c2%ﬁ€fc[maﬁmw%@cz
T A Fw oI '

O T F T Ve e ad wg
W W e g e v @
ﬁﬁﬁmw%“ﬁﬁmm
%.mxhqﬁ.qm .

@ = 5 TN H w2y g

wmlﬁﬁﬁ"ﬂ"mﬂw&?ﬁ
Wﬁﬁﬁmmmww
=
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(i) ¥gH fmo & wro ot w1 9w fam
® WY TINR Wa Qo 1 o
HFR F wa-fama srwigm gem W w
Fhd ¥ S w wd wh feen ¥ -
B A 10 v = @@ W o @ s
X wHRY E Wi w T e e @it
ITH TR T q9 TE ST I @ I9Hm
W AET & M Fwifeu

®) I FEY 1 W 2 F I FA ¥ IS
HIER WG9 IR H 2 TR, GEA A% &I
3 FHE W YU WaemEeE s § o fA
T Y T W ® ol ey fr aw
o % W (SfEE) W@ TR @
() Ulx,, xp) = 3x; + 2x, + 1000

(i) Ulx), x;) = 952 + 12xx, + dx)?

(i) U(x), x5) = min (3x;, 2x))

L]

() Ulx, x,) = 30z, + 20x, — 10,000
(#) Ulx, %) ' £ PTO. |
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PART-B/HIT-§q

(A) .T‘he production function for a firm in the husinm‘ of
calculator assembly is given by g - J.", where 4
dcnmcs. finished ﬁlculatnr output and / denotes hours
of labor input. The firm is a pricl.: taker both for
calculators (which sell for P) and for workers (which

can be hired at a wage rate of w per hour).
()  What is the total cost function for this fim ?
(i) What is the profit function for this firm ?

(i) What is the supply funn;iun for assembled

calculators 9

!

() What is this fim's demand f‘nr Iat;or function ?

B)  What 4 ;
“_ you mEﬂn.by Price-marginal cost mafk-UP?

Explain, -
| 2
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(B)

(A)

- ®

() W W W @ e W 3@ i

(i) T8 $H & WY Hed @ Sifew)
(i) FEFIR H [ T T
(v) B9 H AN HET [q6 HHAC

mﬁmmnﬁmﬁmwmﬂ
¥? = sifeu

For a firm facing constant input prices w and v and

* production function g =k!/4/1/4, find the fir’s demand

for k and / contingent on their choice of output q.

Also derive the cost function C(v, w, g) of the firm.

Suppose that the' production function is given as

g= k2/3)1/3, where k is capital employed and / is

PTO..
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aumber of *labour hours employed and ¢ s lota]
oroduction. Wage rate () 15 BIVER a5 X 15 per. hoy,

and a cost of capital (¥v) is equal to ¥ 1920 per ypy

Anil has’ one unit of fixed & :
( Anil is currently employing 8 hours of laboyr,
Calculate total cost, average cost and margina]

cost.

(ii) Calculate rate of technical substitution for the given’
_production function. Is Anil behaving optimally
*“.f, =8 and k = | ? Explain.

(ifi) Given Anil's fixed capital stock of 1, if he was
behaving optimally, huw. much labour should he

employ 7 -

(%) Calculate Anil's TC, AC and MC at the optimal
choice of labour, &9

(A) Wﬁ%mmm'{ﬂw@vm
¥ I Wl 'q,_icl”f'“- 14 w 7 |
%m%m k & ;1 smypf@ A
(m%)mmlm'ﬁﬂmm
e Clvw.q) T %o |
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I FeA g=k2313 ¥ ot k'ttaﬁ - Wr.

!maﬁwﬁqwﬁlﬁmhﬂa{ﬁ

W) TR s W v @ G oW g )

T 1920 7R TE ¥ o B v fem g

H T R

) @ aft s R g R N oS A
e ¥ @ arm, e @ @@ e
A H MU HIf

(i) IUEA & WAwA (RTS) H MO wifo |

M OE AT F /=8 AW k= | FRAY

TEER ¥ e sifem

(iif) :‘Imff‘iﬁﬂﬁ@mﬁm,maﬁm

AT OB ?

(v F9 & @ TR 991 W IS B 1C
AC W@ MC &t T Hifwg
P.T.O.
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(A) Two prndl.l

®)

@

( 18 ) 284
ction functions are given as :

@ . b = tmin {1 K1
(1). For each of the following production functions,

sketch a representative isoquant.

(2 Calculate the marginal product for each input and
indicate whether each marginal' product is
diminishing, constant or - increasing.

() Also calculate the rate of technical substitution

for edch function.

Indicate whether the function exhjb‘its constant,
increasing or diminishing returns to scale.
For ; )
7% CES production finction ¢ = gk 1) = @ + PIP
cal . | ' :
culate Tate of technical substitution. Determine. the
out 4 e ~ |
Utput elasticities for k and /, and show that their sum

Cquals |, o5
1
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W T IR e A m .

@)

&)

@)

(1)

~,

D M k) =1+ 3k

(i) Ml K = [min {I, K]'P

TOH SURA WO B ﬁ'?-l T&H-UF T
G aH T
uﬁmwﬁ?w%ﬁ&?ﬁﬂiﬂm
F T FIAT T YEE B aR H TR

5 dmia SacEa weeE, e @ e

A ®

g T @ fod Yom w1 wiowe dW

'aﬁml

mwﬁlﬁﬂmﬂﬂﬁqﬁﬂ
o fem, TR S g TP
ofawe @t gwiam ¥ 2

P.T.O.
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® CES TG W g = fik = (W + PP, & ferd
Ay o whea 7@ FMGCI & T/ H SR
1 g A @ien @ fGEsd & o dm
e @ aur ¥ |
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feuoit : @ wwA-u W W SN W e Rt wE

1 o dfe it 3w &1 anam s @ e
=feq |

All questions are to be ancmpleﬂ.

. Attempt any rwo parts of each question.

it v @ I A
ToE WA § ¥ R @ oy @ s S

P.T.O.
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(2) * 2485
(@) Suppose that the firms’ markup over costs is 5%, and
the wuge-st;tting equation is W=P (l-u), where u is the

uncmployment rate.

()  What is the real wage as determined ‘by the price-

setting equation ?
(i) What is the natural rate of unemployment ?

(iii) Suppose that the markup of prices over costs
increases to 10%. What happens to the natural rate
of unemployment 7 Explain the logic behind _?Gi.l.'l."

Answer.

(v) Compare and contrast between the bargaining
theory and the efficiency theory of wage determi-

nation. (1.5+242+2)

(5) (D Consider two alternative contractionary economic
pelicies. One is the removal of an investment
subsidy; the nlhc.r IS a rise in income tax rates. Uﬁe
thu nnm;al IS-LM schedules to discuss the impact |
of thcsg alternative policies on income, interest
rates and investment.
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(i)

(@)

(3) 2485
Distinguish between strict quantity theory of money
and mnr-mtarism. What type of statistical evidence
‘would you need to collect in order to support or

refute the major argument of monctarism. (4+3.5)

Consider the goods market equilibrium condition
in a closed economy, S + TA - TR = 1 + G.
(Notations have their standard meanings). Use this

equation to explain why, in the classical case a fiscal

expansion must leadtto full crowding out. Explain

using the same equation, what happens to the
economy when there is less than full employment,
(In both cases assume that there is no monetary

accommodation).

Discuss the role of the- parameters A (interest
sensitivity. of money demand), & (interest
sensitivity of investment), & (income sensitivity of

money demand) in the tranismission mechanism,

‘linking an .in:réa.s: in government spending to the

resulting change in income, using the expression

- of the fiscal policy multiplier in the IS-LM model.

(3+4.5)

P.T.0.
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(4) 2185
" W{Fﬂmqwtﬁrﬂfmwﬂ’?WWmm

¥ v gl FniRor THITTO Wep (1) t,:mu

R W W

0 ﬂﬁqnﬁtﬁmﬂnﬁwmﬁuiﬁamm
ol w4 o ? |

(i) ﬂﬂwnﬂﬂﬁmmﬁ.% ?

(ii) W THFTC fF Hal &1 Tl S SR et
TEHT10% W I ¥ FWI B Wi
TR H IVE 90 & ? 39F I|W R 9
F T F GHFEUI - |

(v) wog-fafo & ﬁ&mﬁﬂ‘ feg= (bargaimng-
theory) T Fureran fagr= (:ﬂiclcncy theory) &l
mﬁ@amﬁwwmﬁml

(6) (f;y z‘fﬂml%wwaﬁmﬁﬁﬁmﬁaﬂ '

amw%maﬁaﬁﬁqﬁrmw

IS-LM schedules Wergar § 1§ w

:ﬁrm%‘fﬁﬂnmam i @ A
Wmémmﬁéa—-raﬁﬁql
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(i HH & | iy fa@r= (strict quantity theory

of money) 9 Hfgwaarg (monetarism) H T

s R R AR @ T T

R A Eved R R oW R TR

w1 AiEAsg o THN Sl 7

Us 9 AUyl H a8 TR § SqrEe
(equilibrium) &1 ¥1d, S+ TA-TR =1+ G W fa=w
FiQ )| (Fhdl & 97E 34 §) | 59 Tl

. W weEal ¥ w9eRU fE sonfasg w9 §

(in)

TShGE Foel & siomasy fifem =g
¥ g wEfen sz it wit e w5t
e |/ 7% o waeme R ™ deem @
W P IRV w9 A & qa sreferaeer
T JIE TEA ¥ (W & e F
wifoe for Afsw ifa 4 9% gems vhad
(accommodation) & fera1 W %) |

I&meﬁﬁmﬁqﬁﬁmém s
F WEW q WE G A qfp ) owE
TRemTEEY s # A At afs ¥ Sy
e FEO Jomeht (transmission mechanism) § .
mﬁﬁ(ﬁﬂﬂﬁﬁnﬁm%uﬁ"

PTO.
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(6) 2485
wazwie), b (FAQ F = & gy
wieiem) @ & (F0 TR o

Suppose, an economy is in the medium run equilibriym
and the central bank of the economy resorts to an open |
market sale of securities. Using AS-AD and IS-LM frame.
work, discuss how this action of the central ban!c affects
output, consumption, interest rate, investment and price
level in the short run and in the medium run. Also discuss

the issue of neutrality of money in this context, (5 + 2.5)

&) Under what circumstances, accurding‘ to the

©

Keynesian IS-LM model, changes in government :

€xpenditure would not be necessary to offset

fluctuations in private spending. Why 'accnrgiing

to the Keynesians this was ap unlikely

scenario ?

(@) Explain why the model inconsistency problem exists

in adaptive eXpectations, (4+3.5)

0N How does ap individual get riq of the ‘signal
‘extraction® Problem ? Wha; is the effect of this prob-
lem on the labor Supply curve: 9

() Whay |

i .
¢ the Properties of rational expectations ?

(3+4.5)
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(7) 2485

@ A eif fe w srdereEm SToR MeAweRTET

e § ¥ A TR B 96 ge 9er

3 whniferdt w5t fawe) @ &1 AS-AD @ 1S-LM TA

W weam A fadem Fifag R @3 9 w1 9w

HEH THEE  HATEE H 9K, I9V, =

R, Fraw 3 Fm ®R R ey gufad s

¥ va ften § gx w SEE@ B g w6
fad=m =ifsq)

) () FFIs-LM A & IFER fR aRfefa
| Y froit =g ¥ SaR-ToE & wvE + s
(offset) T ¥ WHN =74 ¥ Ffg ImavaH
T BN ? dwid gieAdl & SR A%

wF e feafa =i ® 2

G TIERe fF HReAvie vmma (;daptive
' expectations) § HIEE STIE! (model incon-
 sistency) ! THET &1 ki = B & 2
l(r:) 0] -Gha frepdy H guen (Eignal extraction
problem) ¥ &9 W& gzmmm S ¥ 2
T 9 A OHH AN 9 W F AvE

o & 2 |

(i) aﬂ#ramﬁnaif%aingbmﬁ%?

P.T.O.
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Suppose the Okun's 1aW for country X.is given by .

0
u, = My = -04 (gﬂ - 3/&]

() What growth rate of outpul leads to an increase
i the unemployment rate of 1 percentage point per
year 7 How can the unemployment rate increase
even though the growth rate of output is

positive 7

(i)  What yearly rate of growth of output do we need
if we want to decrease unemployment by two

percentage points over the next four years ?

(iif) * Suppose that the country experiences a second
baby boom. How do you expect Okun's law to
change if lﬁe rate of growth of ihe labor force
increases by two percentage points ? Explain.

| (3+2.5+2)

Suppose_lhc Phillips curve is given by m, = m+ 0.1-

2u, where * = On_,. Assume 8 is equal to zero. Suppose
that the rate of unemployment is. initially éqiiﬂl to the
natural ?te. In year ¢ the authorities decide to bring the

unemployment rate down to 3% and hold it forever,
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(9) ' 2485
()  What is the natural rate of unemployment ?

(i) Determine the rate of inflation in years 1, 1 + 1,

r+ 2.

(iif)  1s the assumption 0 = 0 justified ? Explain. Answer
the same for @ =1. (2.5 +2.5+2.5)

Suppose that the Phillips curve is given by & — =
— (u, — 5%) and the expected inflation is given by

f =
af=a.

()  What is the sacrifice ratio of the economy ?

Suppose that unemployment is initially equal to the
natural rate and 7t = 12%. The central bank decides
that 12% inflation is too high and that starting in
year /, it will maintain the unemployment rate one
percentage point above the natural rate of unem-

ployment until the inflation rate is decreased to 2%.

(i)  Compute the rate of inflation for years 1, 1 + 1,

1+ 2,

(iif)  For how many years must the central bank keep
the unemployment rate above the natural rate of
unemployment ? Is the implied sacrifice ratio con.
sistent with your answer to (J).

P.TO.
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What ndvice should you give 1o a central bank if
it wants to achicve the same results quickly 9

(1434241 5)

@ WA i fe 3w x ¥ Sl W FEE Fe e

¥

()

(i)

(iif)

u, - o ™ -04 (g, - 3%)

Tz e gfe | ¥ ST H R
# whrad 1 whiva fagatl =t gfe Bt ? sar
T gfg WS YA T B A S
@ fFa WER 9% FHdl € 7

afc T e £ fF S0 w R A I
o # @ s fagel 7 frowe A D
sz 9 fpa afts gie S &t Savasd
Bt ? - |
o i 2w d A @ o A g

%ﬂmﬁﬁﬁmﬂﬁwqﬁaﬂ#mﬁmﬁ- .

W@ T ? gEmRUl

&) WM wifg fF fefrw % frel YR T R, T
Ry + 0.1-2u, & ne = On_. WA wAfQ fo 6 H

_—
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(1) 2185
A b A wifae fE AR 3 e sy #
WHEH X % qunR &1 ad | Wi e
& T A FHFD 3% W AR T IY W B
fe @ = W @R = ol ow@

(N ST w WfaE S & 2
(i) 40+ 1,0+2 991 § TR T T A Fifoq |

(iif) wu=nvﬁmm‘ﬁrﬁ%?ﬁwl
0=1% W W w3 T W Sfawy

" aifee fF frfas @ n - ne = - (u - 5%)
T 9 Wi wHifa R o = n

() ¥9 AGHETd ¥ WM SR (sacrifice ratio)
MR ?

A o o Uil ey 3§ 1ot Wikt
WRE T 2= 12% | DG g% Fo Fa
T & 12% wHifa S ! Afus & g ad
(R WY HE € A F R B A
T ITH1 WHfas S/ & wiwm fag Fw
@M, 34 % THI & FH TF 2% T T8
3w | | :

PiT.O-
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(a)

(b)

(12) - 2485
t 1+ |,r+2ﬁ%§pﬁﬁqaﬁmwl

i mﬁﬁﬂﬂﬁll{lﬁﬂﬁﬁﬂe‘w

()

(2

(i)

A nation loses control over

T Ia@ THfaE W H I @ w2y
1 O fafed @ SIIE WO () H aqpqm:
SR ® AEd T ?

of S dw T TR T/ W oy
I W 9 IW T TAE o ?

Suppose a country with fixed exchange rate, fu||

- employment, fixed foreign prices and flexible

domestic prices, experiences unemployment and
current account deficit due to a fall in exports.
Suggest an expenditure switching policy which can

help it attain both internal and external balance.

Would such a policy be effective if the country
is experiencing inflation and wages are indexed to

the consumer price index ? (4+3.5)

money supply under fixed

exchan 1 =
8¢ rate regime with perfect capital mobility (at

Constang Prices), thys makin

ut. icy. IS
fully effecyiye - PUL. However fiscal policy

thi ’ i
15 Case . Du you _agrﬂﬂ ? E?_:Pla‘n‘

(15)
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(©)

(@

(if)

0]

(ii)

(13) 2485
Assuming money market equilibrium in India and
USA determine the exchange rate using monetary
approach when India's nominal GDP = 100,.V = 4,
Ms = 30, and USA's nominal GDP = 200,
V' =2, Ms = 50. Suppose Ms in India increases

by 10 percent relative to that in USA, how will it

affect the exchange rate ?

Explain how lags in the adjustment of trade flows
to changes in the relative prices caused by depre-
ciation affects the trade balance in the short run

and the long run. (35-_h4}

7R it e fer fafrm , gof R,
fer fadvit #tdt @ weitel wte] ot At -
& wferaen ¥ frld 4 free @ wo
m 9 EITQETEI 1 HIET (current account
deficit) 3T B ¥ 1 T Tt =-vRadmm
(expenditure-switching) ifa Tt foaq

S 9 a1 S Fger S Wit S
Lol

% w6 30 F W @ aer R
ST A Yo} Yoty (indexed)
RALIELIR L

P.TO.
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(14) s
) it w qoi nferitern & g feat fafr < yoneh

(ferr @il W) B ST UH T qH AN
W fram @ 2m ol v war dfw ifa
I ® vftaffa w¢ # gofa: smurh € S
¥ v W fefa § oo Hife gofa: wwweEr
T &1 F A T A A wewa € 7 wummsd
© » 3k v d @fEEF (nominal) GE;P = 100,
V =4, Ms = 30 991 3@ Gpp = 200,
V=2 Ms=5 8, ¢ YT T 3@ 26 |
T AR H WrrEe W g s gfew
F weEar ¥ fafta @ Fife) =
Eﬁﬁq%mﬁﬂﬂﬁmaﬁmﬁ Ms
ﬁmmﬂﬁq&ﬁﬁﬂtﬂmﬁﬁﬂy
R 9 wwr wwifea @it 2

(#)  TTAWH (depreciation) B IRUMTEEY WY

ﬁWamﬁmmm
m?'ﬂqml
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(15) 2485
(a)  Discuss the portfolio adjustment under flexible exchange

rates using the extended asset market model in the

following cases :

()  Increase in the expected appreciation of foreign

currency.

(i) Increase in domestic interest rate. + (4435)

(b) Assuming uncovered interest parity condition and
expected appreciation of foreign currency to be zero.
initially, explain why the exchange rate overshoots its long
run equilibrium in response to an unexpected increase in

domestic money supply. ‘ (7.5)

(6 Explain using a suitable illustration what is meant by

covered interest arbitrage parity (CIAP).

Explain the process of adjustment in the following

situations : .

()  when negative interest differential in favour of
foreign monetary center exceeds the forward
discount on foreign currency.

(i)  when forward |-::remium on foreign currency exceeds

the positive interest differential in favour of

domestic monetary centre, (3.5+2+2)

P.T.O.
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(15) 2485
(@) Discuss the portfolio adjustment under flexible exchange
rates using the extended asset market model in the.

I'ollnwing cases -

()  Increase in the expected appreciation of foreign

currency.
(i) Increase in domestic interest rate. + (4+3.5)

(b) Assuming uncovered interest parity condition and
expected appreciation of foreign currency to be zero.
initially, explain why the exchange rate overshoots its long
run equilibrium in response to an unexpected increase in

domestic money supply. ) (7.5)

() Ei:p]ain using a suitable illustration what is meant by

covered interest arbitrage. parity (CIAP).
Explain the process of adjustment in the following

situations :
()  when negative interest differential in favour of

foreign monetary center exceeds the forward

discount on foreign currency.

(i)  when forward premium on foreign currency exceeds
the positive interest differential in favour of

domestic monetary cenn-e.' (3.5+242)
| - P.T.0.
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(@)

(6)

()

(16) 2485

- et market
ﬁﬁmﬂﬁﬂmﬁmﬂgﬁ(cxtendeﬂm tm
mwcajaﬁmﬁﬁﬂﬁfﬁafmﬁﬁiﬁaﬁﬁﬂ |

fafrma < & arta fraa-Et AT (portfolio

) ﬁﬁﬁwqﬁwﬁquﬁ (appreciation)
# gfg|

@ e ES R A &

sTT=afea <A GHAT (uncovered interest parity) i

od 9 o H fadvi w H -9

(appreciation) F A THd Y HAHARY f& 9= it -

g # sveatea gfe F AROTTREEd fafm

=7, T S e W Hl IR (overshoot)

i w A T

et W F=YUA FHAl (covered interest

arbitrage parity, CIAP) A T T T, @ G

Yafas &1 geaar 9 R

Frotfafes foafidl § SHEEE $1 9iha o IagRe-
o & faeh Ak % @ e H HomeE S

R F1 7 faRe T W AFR g (forward
discount) q Afuw &

@) & fat 7w W aEw sty (for:.vard
premium) 1 WH W] AfEE % & 949 o
qToE =S AR Afuw ¥

lﬁ' 3,500
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feuqult :—z8 weA-u 1 W AU A o=l R @ v
§ dfg; afFT T 9 W WM @ @ e
& lliqd
Attempt All sécliuns.

Candidates an:_ailﬁw:d to use simph.: calculators.
avt @vEl & IW e
Tl A WYURY hARIe - ITE
A T AN 2
| P.TO.
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2486

Section A
(@ug ‘3
Question No. 1 is compulsory. Attempt any one from Question

Nos. 2 and 3.
oy 1| Sf@Ed €1 WeE 29 36 ¥ T @@ 1 SW

iy

A box contains four red balls, f;w;re white balls and six blue balls.

Suppose that three balls are drawn randumly :

()  What is the probability all three of the 5:1ccl_ed balls are
of same colour.

(i)  If drawing a blue ball is considered a success, what is
the pmbabi[it); that at least eight balls will be drawn to

obtain a success ? ‘ ’ 243
& fem # R i E, e e W q @ A

ﬁi%lmﬁﬁﬁq%?ﬂ?ﬁi‘mmﬂ(mdnmw
et st § .

O W W W g g g i
ﬁa'@ﬁﬁﬁ%] '
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(i)

(a)

&)

( 3 ) 2486

g teft 7% 1 FraTen S U e JrEt i €,
A 59 =T &1 Wifawar 341 & T wwera ww w3 w0
FH QA FH 7B 7S Frepredt st ?

A certain federal agency employs three consulting firms
(A, B and C) with probabilities 0.40, 0.35 and 0.25
respectively. From past experience it is known that the
probabilities of cost uverru.ns for the firms arc 0,05, 0.03
and 0.15 rcsﬁectively. Suppus:- a cost overrun Is
experienced by the agency.

() What is the probability that the consulting firm

involved is company C ?
(i) What is the probability that it.is company A 7 5 -
() Differentiate between simple random sampling and

stratified sampling.

(i) How is sample variance different from population

variance ? Explain using the concept of degrees of

freedom. 243

P.T.O.
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( 4 ) 2486
(@) TF §Hrg wor § sEeient w9 (A, B 3 c)
7 frgm w ¥ famst wfewad s o4
035d 025 Bl fR s A @I E fd o
it ¥ @ A F 3AUF | I (Cost overnun)
F1 wifgEand 9 0.05, 0.03 & 0.15 ¥l HA ifag
ff W= @ @@ ATEE ¥ AtF B
1N |
() T @ H wigwa ¥ ¢ F ow=tw
| TRt W C §?
() T9 9@ &t wifgea 7 & f Tafum vl
A% ? | _ | |
® () T agies JaeTT (Simple random sampling)
9 WHa UG (Stratified sampling) & TH
W W= HifAY | | |
(i) iR THTor (Sample \;.aria.nc:) _——

(Population variance) § fifg wer i & ? @A

P (Degrees of freedom) T Haheq1 1 TEEM
"ﬁ 'Fl'q'm|
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(a)

(®)

(a)

( 5 ) 2486

() How many ways are there to split a dozen people
into 3 teams, where one team has 2 people, and the
other two teams have 5 pcople each ?

(i How many ways are there to split a dozen people
into 3 teams, where each team has 4 people ?

2YA2'%

Suppose a box contains five biased coins with probability

of head as 0, %4, %, ’zi and 1 respectively. One coin is

selected at random and tossed twice.

() What is the probability of obtaining tail on the first
toss ? |

(i) Iftail is obﬁincd on first toss, what is the probability
that another tail will be obtained on second
toss 7 ’ ' 243

O T T W 3 A B e
W €, IR & F 2 & F qq s
A F Y A 5w E

() T EE AN oA 3 A S e R ey

WS E, AR wAE A F 4 A E
| PTO
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( 6 ) U
©) ﬂﬁ'ﬁ'\ﬁﬂﬁﬁwﬁ"ﬁﬁtﬁam@im@
g ¥ forl f@ (head) P WIFAHAY oy,
0, v o, %A 1 &1 T TR TGTE TR
S & qe A 9N IBEN @ ¥ |
@ YU AR @ WM W T (ail) I F
wiiawa & ¢ ?
() T IR AR @ A W T o R, A
W @ o Wigwa 7 ¥ fF @0 9R Iem
SR W W= § S ?
SECTION B
(@uz ‘")
Attempt any two from Questions Nos. 4, 5 and 6.
WA 4,59 6 7 ¥ fFE R D Iwm S

. (@) Check whether the following functions can serve

as probability mass functions for discretée random
variables :

2

: x
@ ﬂx)=36 forx=1,23,4

2x ‘
[H) .ﬂ.}”) = k(k + I) for x = I... 2,'3... k. . 242
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(6)

(a)

( 7)) 2486

Consider the cumulative distribution function for a

continvous random variable X :

F(x) =0 forx <0
= for0<x<1
= | for x > 1
Find out :

o ooed
@ P(3sxs1)

an (x23) 21202
ot Wiy s v e el w1 S

3Yaq Agfee® I (Discrete random variables) ﬁﬂ
Wil fIU8 we (Probability mass functions)
R W fFa =1 9@ &

2
= I_ =
(f? fx) o L3 33|

L

" = k(k + 1)

Jx=1,2,3.. k¥ 242

P.TO.
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( 8 ) 286

() T W@ AR T (Continuous random variapey

(a)

x 'q'tl'!:ﬂ quzd wed (Cumulative distribulic;n

F{I:|=D I'E:D%g
- 2 0<x< 1%
= | IE’_IH

¢

(in P EEXEI]

\

3
i P x —
(fif) ( 2 4)

A bookstore purchases a book at Rs. 50 and sells at

Rs. 80. Let X = number of books sold on a given day

and suppose pmf of X is :

X

P(x)
0

0.05
|

0.1
2

02
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: ¢ 9 ) . 2486
3 o _ |
4 024 :
5 02 :
. 006

() Compute the expected numbers of books sold on a
given day.
(i) Suppose the shopkeeper stocks 6 books on a given |

day and the book not sold by the end of the day

is returned at Rs. 30, find the expected net

revenue. | 3+3

(6) In a production facility, the assembly time of product ABC

L B e o I g L

may be looked upon as a random variable with average

I

time taken as 35.4 minutes and standard d;evintinn of 2.5

minutes. Find lhe prubablhty that the assembly time of
one of the units of product ABC will be : - 242

() at least 36 minutes |

(i) at most 33.4 minutes.

P.TO.
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( 10 -)‘ | Uy
0 TEE T EE T TEE H S0 T g
wiwdt & @ g0 T ATA A Wy
x = fdt 1§ Ah T TR T T gy
o g i x @ pmf BT R

X P(x)
0 . 005
1 01
2 02
3 . 0.15
4 024
5 02
6 0.06

O ot e A o wwl #t v
(cxpected) HEA W FHifow | |

(if) mﬁmﬁmmﬁqﬁs'wﬁ
T RE TEm g Ry @ o 8 A
TR A 30 Y F ey e o & T
S P T (net revenue) 0 L
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¢ n) 2486

¢ T fafmE w9 § R SR ABc W wad
AT (Assembly time) &I A 354 fire 4 wrs
faaem 2.5 fre 9@ & Agfes WM @ W1 W
@ W TEA & TH AG F WEEA T B
f& SO’ ABC #1 UF R ¥ v @iy
@ E‘[ﬁmaafﬂﬂ!gﬁﬁ

() fuw ¥ FfuF 334 foA B

(@)  Suppose that five people A, B, C, D and E are standing
in a line in random order. Let X denotes the.numbcr of
people standing between persons A and B. Find the
probability distribution of X. " 5

(6) A social scientist claims that only 50% of all high school
graduates who are capable of doing college work actually

go to college. What is the probability that among 10 high

P.T.O.
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" (@)

(b)

( 12 ) 2186

5chnlul graduates who arc capable of doing college
work :

() Exactly 4 go to the college

(i) Less than 6 go to the college. - 5
A wifse i 99 @M A, B,C, D9 E T&F U
3§ Igfeos w9 0 @S € 91 it fF X,
=fRE AT B B A @ @ I HE&T T
X 1 Wifgshal 9024 F0E HIfC ] .

& A SRt 1 < § T wles @ s
ﬁﬁqmm“ﬁmﬁﬁﬁsmw |

& F R ¥ W aw W Wi = § e

Fe w1 FE WA F wam, W @ s 10
a7 QL a
(H 9% 4 FAT W ¥

@ 6 A T T T E)

Scanned with CamScanner



(13 ) 2186

SECTION C
(@vz 'w)
Attempt any two from Question Nos. 7, 8 and 9. |

m?.augﬁﬁfﬁ”fz‘t%mﬁﬁw

(@ A student takes up courses in Statistics and

Macroeconomics in his graduation programme. The
proportion of correct answers in the cx'n.m of both courses
is denoted by X and Y and the joint probability
distribution of these random variables can be approximated

with the joint probability density as follows :

o

'ff{-.l')";{lt+3}‘] for0 <x < |_n-:}..:|
=0 elsewhere

Calculate :

() The probability that the student answers more than

40 percent of the questions correctly in both the

tests,

(i) The probability that he gets more than 80 percent

answers correct in statistics and less than 50 percent
answers correct in Macroeconomics. 2+2
P.TO.
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( ) e

\ . by 0 Htudent at
(& The aumber of courses takon up by

wition |
unbversity has the followlng probability distrfiwation

Number of Conrses Probablility
(N)
l 02
: 06
3 02

Let X; and X4 be the number of courses opted by two

students and each have the same distribution as the

population :

()  Determine the sampling distribution of

E e .xl +*x1
o

(i)  Determine cxpcttcd vilue nnr.l variance of }-{ 343

(Stntlsllcs) q g Sl re (Mucruccunumtcs) L
TR R W v @ g
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( 15) L2486
(Proportions) <l SFAVT: X 9 v ¥ =/ fwar S
%ﬂm?ﬁﬂmaﬁ%ﬁwmw
%! Frefafan T witsa o7& (oint rprubability
' density) @ ST (Approximate) T 1 T
‘%
f(r.y)=%(21+3y) 0<x<l,0<y<1 &g
=0 S E
fFrefafaa =t o s
() T IW B wiawa fe famdt S whemsd
# 40 wfow ¥ v W B wE IwW W
(in) mﬁﬁmﬁmﬁmﬁm-su
mﬂéﬁmmﬂﬁﬂﬂﬁm‘ﬁh

mﬁsomﬂmmaﬁg\a
118 |

P.T.O.
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