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(Write your Roll No. on the top immea’iatg@( réceipt of this question paper.)

(Ghtarks printed on the
are applicable for the
candidates sepistered with the School of
g. These marks will,
scaled down proportionately in
the students of regular colleges,
at time of posting of awards for
comglation of result. )
(ii) ers may be written either in
§nglish or in Hindi; but the same
. edium should be used throughout the
paper. )
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arr i wfe it SR @ WEn .
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Attempt all questions. Logarithmic tables and graph
papers will be supplied on demand.
Use of simple calculator is allowed.
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1. (a) A tyre dealer expects t%Qi 6000 tyres
during the year with %\és occurring at a

relatively constant ratgy The annual holding
cost is T 8 per ¢ yand the contract with -

the wholesaler @@Hs for a flat fee ¥ 60 per

order regar@of size. How many times of

per year q@'in what lot size should the

dealer ?er to minimize the fotal annual
invent6ry cost ? Use calculus.

OR
A monopolist has the demand function
p = 45 ~ 5x and cost function C = 5x. If a
tax of ‘t" per unit is imposed, find the’
output and price that correspond to the

maximum profit. Find the tax rate that

maximizes the tax revenue.
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(b) A production function is given by
1]

6=ALIK3

(i) Find the behaviour of marginal
product of each factor.”

(i) What is the nature of returns to scale ?

(iii) Show that the total' product is not
exhausted if each factor is paid a
price equal to its marginal product. 6

-OR
A firm prodlices two items X, and X,. The
market prices are given 12§'= 100 - 2%,
and p, = 125 — 3x,. The ¢o8t of production
1s [2x) + 11x, + dx;x,, @broducing x, and

x, units of products d X, respectively.

How many itzﬁof each should be
produced to hav 1mum joint profit ? 6

(c) A company @oped a very efficient type
of machinery. ‘This new machinery can be

delivered $ town X at a price of T 45,000,
The ratﬁ)f cost savings is observed to be
given by the function () =5,000t;0<t< 5,
where { represents year and f(t) the rate of
rupee savings. How many years of normal
operations are required for the machinery to
pay for itself ? 6

OR
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If the supply function for a particular
commodity is p = 10(x + 3)* and the market
price is ¥ 360, find the equilibrium quantity
and producer’s surplus.

(d) If the supply curve of a good is related to its

price by the law x = a\]m + ¢, (p>Db)
where a, b and ¢ are positive constants.
Show, by using calculus, that the supply
curve is upwards sloping and concave
downward.

OR

After tuning up 50 carsy a company
determines that its prO(.’Qction facility 1s
following a leamin e of the form

f(x)“= 1000 x~!. Hoy many total labour
hours are requlre@ produce an additional
50 cars ? %
S
L (@ T o Ee T A & AW 6000 T
) A e e ¥ e s e Rt
QW AR B o g e 3 e X 8
uftt 7t ¥ R derder ¥ Hfaw W T 60 ufd
ARY TUE X & ¥R W o/ A § 9%
HRW W AE FF N & 1 IR F A
fipa agl ARV N A afE SER B
A ATt ATE AT @ 7 Seperd B W
FHT |

Yt
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UF THIYHRARE B0 A GoH p = 45 - Sx &
FR A% C = 5x 1 afs ¢ wiw e s
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1

i
(@) FOEA G TR MAEAME: 0= ALK
() vE% FINF P UHA.IAE = TIRH
AT B | '
(i) TOHT IR W AT G g 2
(i) wERE i fF 3o T T e
& 4ig I wNE 9% dimig
I F IR & |
@ W X, X, T ey et & | Wi
HId TR W S S p, = 100 - 2x,
3R p, = 125 S35 11X, R X, SRt R

T x, ﬁ%ﬂhﬂaﬁwﬁﬁmm

C12x + 1y 4x]legt‘\’3$'ﬁﬁﬁﬁ=ﬁa'({[ﬁ‘

ﬂﬂﬁw@iaﬁmwmﬁaaﬁ??
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af forelt o 1 Of W p = 10(x + 3)? X
ISR FT T 360 &, @ Ggew W i
I AP T T |

@ afk fad ag ® o T IEH wwd @
x=a\p-b+c¢, (p>b) TT warua ¥ Fad a,
b 3R ¢ g feri® & o Sopag
% WeE Hive B O 96 S S A
Zorat A i F 3R YETe g |
so i @ g et % A e
fuifd =&t & & m@?mﬁqgﬁm
flx) = 1000 x*! fFm & sfamas o
s T & 1 s FR B e B
%%{Q%Wwﬁmﬂ%?

2. (a) What do understand- by
(1) infeasibility ang(ii) unbounded solution ?

How would youvidentify each one of these
in graphic ﬁ

problems ?

one.

ion to linear programming
raw a rough sketch for each

OR

Find the dual of the folldwing linear
programming problem :

Maximise Z = Tx; + 8x,+ 6x3
Subject to x, +4xy +4x,=8
3xI + Sx2 + 3JL'3 <12

X, Xg, X320
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(b) XYZ Chemical Corporation must produce
exactly 1,000 kg of a special mixture of
chemical A and chemical B for a customer.
Chemical A costs ¥ 50 per kg and chemical
B costs T 60 per kg. No more than 300 kg
of chemical A can be used and at least 150
kg of chemical B must be used. Using
simplex method, determine the least cost
blend of the two ingrediehts 9

Given below is the S{l}?ﬁ table for a

maximization type of ,d( ear programming
problem :

G- 10 6 4&70 0 0

i Q
Basic -
variable ¥y %3 5; 5y 5, Quantity

N5 5 200
Xrag?‘az"ao 5
1 =2 1 100

xl§1 05350 3
s 0 0 420 1 100

Answer the following questions with
reasons ;

(i)  Does the table above gives an optimal
solution ?

(11) Is this solution feasible ?

(7)) Does the problem have alternative
optimal solutions ?

(iv) Is this solution degencrate ?
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()

(v) Write the optimal product mix and the
profit contribution shown by the
above solution.

alie

(vi) Indicate the shadow prices of the
three resources.

(vii) If the company wishes to expand the
production capacity, which of the
three resources should be given
priority ?

(viii) If a customer is prepared to pay
higher price for x,, h§a much should

the price be incregpbd so that the
company’s profit refnains unchanged ?

(ix) Wnte down thebjective function of
above problery

ﬁm’r“af@aﬁm%?nm%
(i) T i) T T 2 o @

TRE W e 7 s Wt were
¥ w0 T 3@ vt 7 vew ¥ e v w
ﬁa@'ﬁ“t@'t

Fuar
frtafas Yes wufim qaar =1 2w 5@
g

Maximise Z = Tx, + Sx;! + 6x,

- Subject to- x, +4x, +4x, =8

3x, + 5xy + 3x; €12

X5 Xg, X3 20
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(b) XYZ i frm f o TR ¥ e wae
A 3R AT B & U faviy g v gume:
1000 fom @R &R & | WEE A & e
% 50 uf fem AR @A B e T 60 uid
fem & | aifur @ afuw 300 foem WA A #
SR ¥ FH 150 FFm T B & ugi § o
e | fstem fafy = mam = = @ ww
T W =geH T firsor e i |

3T
2 o fsie afees & T & S fr few
mwa&m@m%m%:
G- 106 4 00 0

e &

|Y X X XIS 5 &
5 -1 200
Xy 0 1 §" — 0 -_—
;%6 36 3
o i L2110
' L7603 6 3
S 00 4 20 1 100

HROT frefafiaa =1 3 S -

(i) IR ARTR LA £ NI el & 2

(i) FNTErATTRE?

(iii) 1 T TR F Sl TLAT FA £ 2

(iv) SEEATRETE? ..

(v) W IOx fg oy oy # qeE
TRy < o6 S e @ e AT d

{v1) ?ﬁq‘rwmﬁaﬁmaﬁuﬁw| '

(vii) A HET IR &N B TN A
mmmmﬁmm
&\t =T 2
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(viii) af ¥ T x, & AT FeaeT wwE
l JAR ¥ At Fmg i I S e
wifer fed 6 s & @ o i
yfa T T8 ?

(ix) STEH GUEN A THS For W |

3. (@ X, Y and Z went to a market and purchased

same type of products but in different .

quantities. X purchased 5 spoons, 7 bowls

and 3 plates. Y purchased the three things in

equal quantities aggregating to 12. Z

purchased 2 spoons, 7 bow@ and & plates. If

cost of each spoon, bowl plateis¥ 1,3 2

and T 3 respectively, £iiid the total amount

spent by X, Y and Z individually.

The input-output 1cient matrix is
02 0 _
=1 0 5 and the primary input

cocfﬁc:lent {0.3 0.5] for product X and Y
e final demand is 15 units for
ltS for Y. Test Simon-Hawkins

outputi and also the total prlmary input
requirement.

‘ OR ’

(a) A company produces three products
everyday. The total production on a certain
day 15 90 kg. It 1s found that the production of

-the first product exceeds the production of the
second product by 20 kg while the total
_production of the first and second products is
twice the production of the third. Determine
the level of output of each product using
matrix algebra.
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(b) The following table gives Technology matrix
for a two sector economy :

Séctor I SectorlIl

Sector | 0.5 03
Sector 1l ~ 0.3 0.2
Labour (day) 0.5 .4

Final demands for the two sectors are 15-and
20 respectively. Write down the input-output
table for the economy. Also find the
equilibrium prices if the wage rate is T 50 per
man-day. 6

3. @ X YIZw@wamrwd @‘E%ﬁf@@
SRt W i A @l X A 5w, 7
FR A 3 e G | &?ﬁ#iﬁﬁm
o d @ik S a1 Z R 2 ¥, 7
Felt AT 3 = Telish T, Selt
AR R AE B 1,2 2T 3@ @
X, Yaﬂrzﬁa@awwﬁﬁmﬂmaﬁ
7 \
(@ TFWX %ﬁwﬂmm%:w
=[§g:ﬂaﬁrxwxf%ﬁﬂm
T IO R [03 0.5] §  aifem g X
15 I AR Y B 10 g T | R ¥
foe faeifea Tamall =1 whewr S
WHH IARA H 3R W & Fol IRATH
JEYEHAT T FuRer sifae |

_AQAT
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#)

@)

uF ST A Il W e O A € 1
U fe SHeR Tl IEARA 90 fopm e 1 7w <
T TS SR W SR W TR F
S @ 20 foom e 3, EfE T o gEt
IR W P SARA A IAE F IARA §
g ¥ 1 Afeww e w5 mE w1 TEw
IS F I T &7 R BT |
Prefafiad afcs @ ST art eaen &
forg vierifirent Afesa Twidt &

qRTI  da=wTll
ART | 0.5 0.3

JwT 11 0.3 §02

o (wfeife)

ﬁ@wﬁa\?maﬁr@fﬁﬁm 15 3 20
£ | anfomEmnr & amma-fota afesm
AT | W HAd T SHifa afg

T W 50 ug%ﬁam-ﬁq%|
S
4.  The marketing &qnager of a company 1s faced
with the pro‘Qe'm of assigning § regional
managers A éc D and E to six zones I, 11, [I1,
IV, V and\ VL. The regional manager—znne
combination is given below :
Regional Manager ‘
Zone . B ¢ D E
1 71 79 73 91 88
II 89 83 70 94 8§89
111 85 67 81 84 77
v 80 74 82 §9 87
\Y 76 72 76 81 67
VI 78 83 89 80 74
9592 !
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Advise the marketing manager which zone
should be managed by a junior manager due to
non-availability of a regional manager so that

overall efficiency is maximized. 11
OR
A firm has two production centres S, and S, with
respective production of 200 and 100 units. It has
four distribution centres D, D,, D, and D, with
demand of 75 units, 100 units, 100 units and 30
units respectively.
The delivery cost per unit of transportation from
different production centres to different
distribution centres is given belo
Production Distribution Centres
Centres D, D, &bﬁ D,
S, 90 99\@)1 00 100
S, 707 130 85
Find the Optirnum 50 so as to minimize the
transportation cost. | 11
T HUA éa“f"auvrq & 9E A, B, C, D 3R
E U s I I, 11, 1V, v iR V1w
& F WA H ,é ¥ 1 e e Tae
= g wan .%S
g yaaE
l A B C D E
1 71 79 73 91 88
I 89 83 70 94 89
I 8 67 81 84 77
\Y 80 74 82 89 87.
\Y 76 72 76 81 67
VI . 78 83 89 80 74
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IUETST % HROT IO YSHF F BT F Hoe &
Y AT MieT i s sifirmay &t <y 2

raar
TH HH % QI F5 S, XS, ¥ | T e
BT 200 X 100 e ¥ | b = Freror $5 2
D,, D, D, &R D, & Feait 1 s 75 gfve, 100
g, 100 e 3T 30 gFe 9 § | o g 9t R
IR sl ® it feor et @ wgaw @ @ e
Fmswe:

9592

e D, D, Dy&D,
S, 90 90 1@ 100
S, 50 70 130 85

FLAT B TG T aﬁ@ﬁ TR 2 g
T | $
Q
NG
(a) Mr. X purchasesa house for T 2,00,000. He
agrees to pﬁjr the house in 5 equal

instalments at-the end of each year. If the

money is worth 5% per annum effective,
what wﬁbe the size of each instalment ?
In cas makes a down payment of
¥ 50,000, what would be size of each
instalment ?

OR
A company wishes to invest ¥ 10,000 in a
machine that will yield an income stream of
¥ 1,200 per year for the next 8§ years. If

money is worth 8% per annum effective,
find whether the investment is worthwhile.

14
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(b) Distinguish between the nominal and
effective rate of interest. Also establish the
relationship between nominal and effective
rate of interest when compounded m times
a year and when compounded continuously. 5

OR
According to the will of a man, his Life
Insurance of T 40,000 should be deposited
in a bank soon after his death. The bank has
to pay ¥ 5,000 annually to his heir and if the
interest is 5% per annum_compounded
continuously, how many agnual payments
could be made ? 9 5

(c) A debt of T 5,000 due Syears from now and
¥ 5,000 due 10 ya@‘om now 1s to be
repaid by a paymenfef ¥ 2,000 in 2 years, a
payment of T 4,000 in 4 years and a final
payment at the e of 6 years. If the interest
rate is 7% per annum compounded
annually, h@'\rnuch is the final payment? 5

<" OR
Find th@urchase price of a ¥ 1,000 bond,
redee@ble at the end of 10 years at ¥ 1,100
and paying annual dividends at 4% if the’
yield rate is to be 5% per annum effective. 5

5. (@) fEerX, ¥ 2,00,000 # 0F THH GG €
9F WHH B B 5 I Rl 0 st I F
3d B3 & fow wmie & S & ) afg = 5%
oy ad ®t T | I @8 O 0w Rew
FE a2 &l X T 50,000 3 o SEwE
FT AT & A TS Bt ST AW 2

HYAY
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& O T "7 ° T 10,000 e s
TEE ¥ S A e 8§ ad @ g od
T 1,200 &t el @ g L AW W
8% Wi ad #t T W WA & qHhet & A I
ifere fon T fraw s sfaa €2

(@) T i T e 3T SR | WA
B AmEE AT yvet et U ey end
FIHT TG TUEH o1 Th a9 H m 91 3 59

o w9 1 e fem s ¥
I~

& i ® T & Elecika

¥ 40,000 ¥ H, 3HH TCHIA 1, STHT

U fu oM afer @ 1 @6 B 3w i W
% 5,000 WA 3 & T TR 5% Wi

T4 Aifirer &t s aﬁa?amﬁma%
ST w2 s%x,

(M m@saﬂ@éfaﬂﬂm? 5,000 & 30T B AR
mﬁlo?ﬁ;ﬁﬁmi‘ 5,000 F H0T & 2
AT guoo 497 T 4,000 3 6 o H
mﬁ‘gaﬁn el & wv § amy fea
I € | 3T Oshafs & T 7% af s | ot
aifaw arErat feaet & 2

FYan

¥ 1,000 % &i ot FyHE 7 PT S S
T 1,100 % 10 9% Ft wAha & 9 e @
Wehel & 31 s whr 9 4% aﬂn@m%ﬁr

¥ ok 3EmRA 5T 5% vl ad wwEt ¥ )
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