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Instructions for Candidates

1. Write your Roll No, int'_}_'le.:cop, fifnmg\d_iatel‘ly on receipt
 of this question paper. | | |
2. Answers may be written either in English or in Hindi

but the same medium should be used throughout the
~tpaper, v U0 o RO ' el 0
3. There are three sections in this question paper.'l

Number of questions to' be attempted from each
section is given at the beginning of each section. -

4. " Each question carries equal marks.
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'SECTION A (W )
(Attempt any 4 questzons out of 6)
(6 ##ﬁﬁ?s mww;ﬁﬁq/)
. (a) Let the rate of ng'O\;/th of ou'fplvlt' i's- given by the

function : Q(t) = 12t'/3, If Q(0) = 20, find the time
path of output level, Also, fmd the total production
during the initia] three years, . N E)

(b) Flnd the area of the reglon between the curves
= 3%~ 6x + 3 and y, = —~2x2 +:], wlthln the
lnterval [0%275: % REFVRANY &)
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Solve the following difference eq'uéltio'ns; Also,

determine whether the solution: path is ‘convergent or
divergent and oscillatory or non-oscillatory.

b

(@) x, = 3%+, O R e ol = )

- (b) x, =.0. SX,o ‘+ 3jEx, =S R :.~ (5)

et Wﬂﬁﬁuﬁﬁmﬁﬂml 3117% TS, e
ﬁﬁﬁaaﬂmﬁwwmmwmw

(®) x,'= -3x/, + 4, x,=2

|

(@) x, = 0.5%_,'+ 3, X =3

(a) The initial value of population of a country is 107
The birth rate is 0,04, death rate is 0.03 and 30,000

P.T.O
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migrants arrive in the country every year.
Write down the difference equation to represent
this situation and solve it. Comment on its steady

state. 5 | ‘ (6)

(b) A firm has current sales of Rs. 50,000 per month,

The firm wants to embark upon a certain
advertising campaign tilat will increase the sales
by 2% every month (compounded continuously)
over the period of 12 months of campaign. Find

the total increase- of sales because of the

campaign.' TR RS @)
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« f(%) with the domain defined 2%

4, (a) Fora function y =
Pind the

(0, a], where a is u positive constant.

area under the curve using Riemann integral, Give

an approximated expression for the area. (6)

At P

e

(b) For the following, evaluate y
LI,

and

comment on the change in this integral value due

to a unit change in t. (4)

() ot Wy = f(x) % foe (0, 2], % &1 % oo
mmﬁ,mammﬁmm%nﬁmm'
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5,  What is the present value .of a continuous revenue
flow lasting for x years at | |

P10
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(n) A vonstant rate of R dollars per year and

Jiscoynted at the rate of t per'year? (5)

(b) Find the prcscni value in case of con.stant cash

flow of : (5)

(i) $1450 per year, discounted at r="5%, 1=2

~ years | ' B
(ii) $2460 per 'yea‘rjd/iswtlinted at r;—*{?%;r: 3
years e TR Ry

(= ) - Rmﬁﬁmaaﬂz rnﬁfaﬁaﬁa%
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~ (@), ﬁmmma}mﬁﬁaﬁwﬁwmm&
(i) $1450 uf?f 9, TT, r—-S%,I 2
© (i) $2460 W 7, ag Sl g%',‘ (=3 o

T

Use the graphlcal method to solve the followmg LP
problem ' : | (6)
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(1) Max ¥, + 5x,
Subject to - x, 2%, < 10,
Xt Xy € 8
2%, *+ 2%, €0
(1) Write down the dual of the above problem. (4)
e LD wren @ g wor @ Rie s R @ S
akve s
(w) sfEw 3x,+ Sx,
@ R x, +2x; 010, -
2%, + X, <8

2%, 1% 2%558 00130

(@) S m%%aaﬁﬁiﬁam ~

'SECTION B (W&s &)
(Attempt any 3 questions out of 4)
(4 % & Bt 8 WA w1 I A

gt

7. (a) The value of a machine depreciates over time

according to the relation

P.T.O.
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~ : 004
dV _ 14009

dx
where V denotes the value of machine in rupees
and 1 denotes time in years, Yind depreciation in
a perfod of 5 years, (4)

(by A firm uses inputs L and K to produce a target
level of output Q = LK, where L and K represent
Labour and Capital respectively. The prices per
unit of L and K are w and r respectively. Solve

. the following minimization p%ob]en;:

Minimise C(L, K) = wL + 1K
subject {0 Q=1LK

Find the cost-minimizing level of inputs L” and K”.
Comment on the n]atwn betwccn thesc optimal
values and the level of output Q. (6)
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(@) UEm W AT Q W R T Ow JART A @
ﬁvngLsﬁermm%- LK, Wt
L 3R K wam =@ 3k ot @ wRiffies @ 21 L
R K & ufd g S wEam ow @Rk r & B

AHWT G Dl BA Do :
F C(L, K) = wL + 1K
& sfT Q = LK

'ﬁg'c'L R K™ o AE — IR0 ®R A i
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8. (a) Evaluate the following definite integral .[0 f(x) dx

_(Vax+1 1 0<x<1l :
e f(x)—{xz +2x+3 ; 1=xs4 ¢(4)

(b) Fmd the dlfferentlal equation of the family of

the origin and having centre

(6)

circles passmg through

on the y-axis.

P.T.O.
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'9-., - (a) For the following differential equéttion %zSy—S

- ~where y(0) = 5.‘Sh,owv:that Y;=2e*+ 11is a
solution to'the above differential equation and
comment on its eqhilibrium state? - 4)

(b) For the following National Income Accounting

problem:
Y, = 1500
I, = 50 .

and  C,=90 +0,10Y,,

National Income Accountjné Equation is given by
Y = C+1. Find the time path of the national
inéome (Y,) at time t. Also comment on the
stability of this time path. (6)
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10 (a) Determine the solutlons of the dlfference equatlon

and characterlse the tlme path

2xt+xt_1+2-.-0;xo=-1 At pupwoiat (9)

7 (b) Solve 'the:"folléwing integral
6 1 ’ ¥ ._ﬁ'a e . l‘ |
——+x | dx 5)

;I[l+x ) i v tibrogn ()

P.T.0O:
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SECTION C (zag )

= (Attempt any 2 questzons out of 3)
(3 ¥ @ Bt 2 T @ IR Aol

11. A firm produces two -commodities A and B. The
. firm. has three” factories that jointly ‘produce both
commodities in the amounts per hour given in the

following table -

Factory A Factory B Féctory C
Commodity A . 10 ,y 20 . 20
Commodity B 20 10 20
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The firm réceives an order for 300 units of A and 500
units of B. The cost per hour of running factories 1,2
and 3 are respectively 10,000, 8,000 and 11,000.

(a) Let y,, ¥, and y, respectively denote the number
of hours for which the three factories are used.
Write down the linear prog;ammmg problem of
minimising the costs of fulﬁllmg the order and find
its solution.- -~ - 9 (3)

- (b) Write down the dual problem of part (2) and find
the solution. (4)

( ¢) By hcw much will thc minimum cost of production
increase if the cost per hour in factory 1 increase

by 1007 | (3)

%ﬁ%a@ﬁAaﬂthmm%nmﬁ%é‘ﬁ
e ¥ 5 ftaem At % @ g R W w A

% 2 A w1 T wE E

Factory A Factory B Factory C
acg A 10 20 it 420
T B 20 - 10 20

P.T.O.
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12.

W A # 300 A F B #i 500 TWEA D fw
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(1) afe wwEE 19 Wi 9T @ | 100 <o 99

Consider a consumer with the cost function Uy =
x(y +2), who-faces a budget constraint of B. and

prices of good x and good y are P_and P_ respectively.

(a) From the first-order conditions, determine the

expression for the demand function. )
(b) Find an expression for the indirect utility function.

U’ = U(P,,P,, B) TR @)
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(c) Eind an éXpression for the expenditure function.
= E(@,, P, U") (2)
(d) Show that if the problem changes to

Min P x + Ey subject to x(y + 2) =

Show that X and y that solve the minimisation

“problem are equal to partial derivatives of the

expenditure function. ’ (3)
AR WO U(x,y) = X(y + 2) a1 Susher | B SR,
‘@Bﬂﬁﬁ?W’@fﬁ'ﬁT%, IR T x IR A y W
o w P, sﬂt P Bl

(= )%@rmaﬁ’r@ﬁ&t% ww%ﬁqqﬁﬁa’rﬁa
R S

(tq) wa@ﬁmw%mwwmml
: ‘ Py U(Px: y’ ) '

_(vr) WW%WWWWW'
‘ = E(P,, P, L U")

(a)aﬁqf%uﬁmﬁmamq@ﬁ’m@m%
s Px + Py @ e x(y+2)=U

" o e @ st ARART @ TR B
1 | P.T.O.
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13. An individual purchases quantitics a, b, ¢ of three
different commodities whose prices are p, g, r
respectively. The consumer’s Crogenous income given
is M where M > 2p, The utility function is defined 25
U(a,b,c) = a + In(be).

(a) Using the Lagrangean method, find the consumer’s
demand for each good as function of prices and

income. , (4)

(b) Show that the ratio between marginal utility of 2
commodity and its price per unit must be same for
all the commodities, ' : (3)

(¢) Show that the expenditure on second and third
good arc always equal, g (3)

U A A e - e ama 4, b, ¢ AN Fhz
? forefh o P, 9, r F1 I¥E # #siE am
M %5t M > 2p %1 3mdfrer e = U(a,b,c) = a +
In(be) & % ¥ ufomfam forar 1y 2

(=) ﬁﬁm%,,mmw,aﬁnﬁiaﬁzmw%
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