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Instructions for Candidates.

1. Write your Roll No. on the top immediately on receipt
of this questi'on paper. :

2. Answers may be written either in English or in Hindi,
but the same medium should be used throughout the

paper.

3.  Attempt all questions. Marks are indicated against
each question.

4. Simple calculator is allowed.

5. Log, annuity tables and Graph paper will be provided.
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(a) A firm purchases two machines at a cost of Rs.
31,000 and Rs. 35,000 respectlvely Both machines
have a useful life of 4 years and have zero salvage
values at the end of 4 years. Find the depreciation
of each machine for each year using matrix
notation if:

 (a) Both machines are depreciated by the
straight-line method,

3

(b)' Both machines are depréciated by the sum of
years digit method,

(c) First is depreciated by straight-line method
and second by the sum of years digit method.

(a) wE EH FHAM: 31000@@135000@3%% °
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To control a crop disease it is necessary to use 12
units of chemical A, 13 units of chemical B and

15 units of chemical C. One barrel of spray P
~contains one unit of ‘A, one unit of B and one unit

. of C. One barrel of spray Q contains 2 units of A,

6 units of B and 5 units of C. One barrel of spray

R co;itains 3 units of A, 2 units of B and 3 units
~ of C, Find how many barrels of each spray be

used to just meet the requirement. (Selve by

Matrix Algebra.) : (5) »

waa B GEh F) aba @ @ v watw A @

12 TEEdl, TaEfE B # 13 3EEal 3R wEEEE C o

2 15 TEEA T IR FE F@wEE A 2B PR
vF A A A H UF 358, B A ¢F w0 A C W
v TE AR 2 TE W Q @ k@ A W 2 T,
B & 6 Tl 3k C &1 5 T A A1 W R D
us We X A # 3 geEd, B A 2 T R C A
3 T A 1 W Shw R SR ek wmmETE
AAEEF F T FA D T TAE F R e Al
1 Swdn fvan o 3 (AR AR g g AfR)

5

(b) An.economy produces only two commodities X
and Y. The two commodities serve as intermediate

~ inputs in each other’s production. To produce a
unit of X, 0.3 units of X and 0.6 units of Y are
needed. Similarly, to produce a unit of Y, 0.4 units
of X and 0.2 units of Y are needed. 4 and 6
labour days are required to ‘produce a unit of X
and Y respectively.'The wage rate is Rs. 250 per
labour day. If 240 units and 360 units of X and'Y
respectively are needed for final consumption, find
the gross output levels of the two commodities.

* Also,calculate the equilibrium pﬁces, total labour
requirementand the total value-added. '

(b) & 3 -yaue ¥ Paw A TGA X AR Y & IJeweT
P S B4 AR T v g @ Iewe A wead
R (F9e) B ¥ ¥ ww w@ X A v
A T o e T HA B e X A 03 T
3R Y &t 0.6 TEED W HEEEERAT B 21 T WE,
Y & v& 3@ @ e 3R 9 IERT & @
frg, X & 04 THE AR Y A 02 THEA A
ST B 3w X SR Y @ wE s w
I FA D PR 4 AR 6w (o) RA A
FETaEHT B 81 AGY A R T 250 WA W (AR
s 21 aR sfw Sl vd mww @ B X sk Y
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- A twoindustry input-output relationship is given below:

Industry I I Final Demand | Gross Output
’ 80 |60 |60 200 -‘
50 100 | 150 300
Labour days | 100 | 120

Using matrix notations, determine:

(a) Gross output required to satisfy the new final
demand of 90 and 120 units for industry I and II
[ respectively. Also, test the Hawkins — Simon

Conditions for the viability of the system.

| : " (b) If labour available is 250 labour days, is the
‘ solution feasible?

-~
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(¢) Equilibrium prices if the wage rate is Rs. 60 per
labour day.

7

vE A-IA FYe - FSeqe way AR Rar w2

3T | | | 3ifew #er | §FA Sodes
I 80 (60 |60 200

I 50 |100 | 150 300

naq{ '

f@aw | 100 | 120

g WA () I, W AR

(a) S I 3k 11 & fg @ 90 3R 120 Trgdl -
7 wEAa R @ W @ @ fw sEws g
INET W g, few @ aweda @ R
B - WA WAl T qAEu o

(b) uﬁw@zsowﬁuﬁmﬁmaﬁamm
2, A T TS WUA GEIE, 9 3R Faed 27

{15 3
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2. (a) Find the dual of the following Linear Programming
Problem.

Maximize Z = 8x,-6x,+7x,; + 2x,
-Subject to the constraints
4x,+3x,16x, +x, <= 40
-x1+2x2~l-3‘x3 AR AR D
9x1-5x2+7x3-x4 >= 60

6x,+2%; tAx, = 47

X X5y X

3 X>=0

‘\“ : frafeRaa arEeR AR wisew o fBEwa @i
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"y 671 | 9
sftrerem 7 = 8x,-6X,+7x, + 2x,
T F A
4x +3x,16x, +x, <= 40
-X, +2X,+3x; +X, FE
90X -5, +7X,-X, >= 60
6x,+2x, +4x, -4
Xps%0 X f(4>=0
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A retired person wants to invest up to an amount of
Rs. 30,000 in fixed income securities. His broker
recommends investing in two bonds: Bond A yielding
7% and Bond B yielding 10%. After some
consideration, he decides to invest at most Rs. 12,000

PO
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in Bond B and at | . 6,000 in Bond A. Iso
gl et T Cj [Basic 30 [40 [35 |0 |0 |0 | Quantty
wants the amount invested in Bond A to be at least Variable [ % [x; |x% |8 |8 |8
equal to the amount invested in Bond B. What should =~ 40 | x, 13 | 1 0 173 | -1/3|0 12
the broker recommend if the investor wants to 35 | % 5/6 | 0 1 -1/6 1273 |0 21
R : ; ; 0 S; -5/3 (0 0 -2/31-1/3|1 15
maximise his return on investment? Solve graphically.

(6)

w%aﬁga%ﬁaﬁﬁaama@uﬁs@ﬁiso,ooom
T @ R FEw w5 wEer 1 S 34 Se) @ |
¥ FRT = A aEE 3@ R A= TR o 7% IR §
§ & 3@ 0% 2 FE AR FH D 9@, T A QA
aﬁmu,oooﬁs@ ik df= ¢ A w9 ¥ FA 6,000 @
# ol FRw w1 hew F@ R T@ 7@ N
? fr dfe U & FRw Y o o o @ @ A @ A FaEw
1 T TR D TR B NH B T FHE Ao Al FEwn
e W I wRea B Afteaw S wEa 27 W@E
(wfher) ®7 ¥ 7= A

Answer the following questions, .giving reasons in brief:
(i) Does the table above give optimal solution‘?
(ii) Is this solution feasible?
(iii) Is the solution degeﬁerate?

(iv) Does the problem have alternative solutions?

If so, show one such solution.

I (b) Given below is the simplex tableau for a ' | (v) If S, is the slack in Machine A (in hours/

\ maximization type of linear programming problem: week), S, is the slack in machine B (in hours/

week) and S, is the slack in machine C (in

hours/week) which of these machine(s) is
;;‘ : v , ' : being used to the full capacity when producing

| according to this solution? :
i L B0
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(vi) What are the shadow prices of the machines?

[c s |30 |40 (35 [0 |0 0 |@mm
ANwsa | x4 % ol By S; S3
(vii) If a customer is prepared to pay a higher 40 : Xo 13 |1 0 113 |-13 |0 12
price for product X, how much should the 35 X3 5/6 |0 1 stIes 208 D 2
price be increased so that the company’s 1o B, 5/3 |0 0 =2/3 |-113 |1 16

profit remains unchanged?

| , 2 ¥ FRor Fan §¢ Feffed v ® e afe
(viii) How many units of the two products x, and | _ T
X, are being produced according to this i . 41
solution and what is the total profit? . (i) = : b o L' :
. J ; 31 87
(ix) What is the maximum yoﬁ would be prepared : ; '
to pay for another hour (per week) of capacity (i) = a5 Rwee (dicage) @ T g (Tt
on machine A, B and C respectively?. gy = ;

(x) If the company produces 6 units of x,, how

many units of x, and x, shall have to be
reduced, if any?

(iii) wn fema (diegee) Somes 27
(iv) = o & denfos e (dfeger) o §7
Ife &, @ Y@ § FE vEH ITG AT

(b) wrER WAWRT yoaeH H FeTAAH AdiGA & forg

e It = @ T 2 (v)qﬁAWsl(ﬁﬁmﬁ)ﬁ'ﬁmﬁ

| | : | : | 2, B wiiw S, (% /a® ¥) ¥ Pftra o 2
| , | e C wT S, (o /aw H) ¥ P AR
% | : ' 2, A @ Remw (dgEE) @ AR Seded
|

‘M;\ : . ; P.T.O.
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(vii)

(vii)
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'aR%'awu'sai'%1ﬁ%wiﬂ'wﬁbf () = 70 ewr
¥ I fEa @ 7

TR @ A wERw = 27
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A company produces three products, P, P,, and P,

 from two raw materials A and B, and labour L. One

unit of product P, requires one unit of A, 3 units of
B and 2 units of L. One unit of product P, requires
2 units each of A and B, and 3 units of L, while one

unit’ of bl needs 2 units of A, 6 units of B and 4 units .

of L. The company has a daily availability of 8 units
of A, 12 units of B and 12 units of L. It is further
known that the unit contribution margin for the

~ products is Rs 3, 2 and 5 respectively for P, P, and

By Formulate this problem as a linear programming
problem, and then solve it to determine the optimum
product mix.Does the ‘problem have alternative

solutions? If, so find one such alternative solution.

(12)

#E FE A T WG A IR B, 3R Al CF I IR,
P, P, 3R P, ol IeAEA FE 3| INE P W TH TR
F IR 3G, A W TF T, B i 3 @A SR C A
2 THEEA A HEAEEA AR B IE P, M TH THE @
mﬁ-%@AaﬂiBaﬁzﬁtﬁfaﬁtcﬁsmﬁaﬁ

| g 0o O
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saEEa AR 2, wafs P, IR M T TwE P fow A
# 2 TEEA, B @ 6 wHEA AR C AW 4 T A
AAEET AR 2 FTR D g A HN 8 I, B H 12
sl A C ) 12 T A A I TR 2 IR
2 forg a8 W 2 5 S R fr g dwee A
PP, ¥R P, @ fog W 3, 2 AR 5 WA ¥ TW TN
A vH WER WP JoeE @ w79 F R AR, R R
R Toan IE fmw teife w0 & fe 7@ @ =
e & dafas Ao (dwgga) 27 R &, @ o
oo foemr (diagi) T AR

(a) The manager of a bookstore determines that when
a certain new paperback novel is priced at p rupees
per copy, the daily demand will be x = 300 - p?
copies. Calculate the elasticity of demand at a

price where total revenue is maximum.

(a) @l o TF gE w1 wauw a5 FuiRe @ 8 6
w4 o P v dTds IuE @ EeE af S op
T 2, A 2 W x = 300 - p? wfadl BRI He
o Wi A A e Sid WE we Ao St
B

17

OR

At

A firm has to produce 14,400 units of an item per
year. The production cost of each unit is Rs. 5
and the carrying cost is estimated to be 10% of
the value of the average inventory. It costs Rs.
25 to make the machine run regardless of the
number of units produced in a run. Find the
economic lot size. If currently, the firm pro,duces
in the lots of 1,000 units, find how much can the
firm save if it produces according to the economic
lot size. : (6)

R v W @ uw aeg @ 14,400 FEER E

IeET HEAT Bl 1 YAE FHE I Ieded AN 5 w9
2 3k e AN SEd AR B 4 F10% BN w
FTA 21 WA A UF IR TG A 25 TR H @I A
2, W B UF A & o A fhae St aficE & Ieare
Bl IHAIME @ve AE A9 e afe adae A, W
1,ooomﬂ%wsﬁzﬁmm€ﬁ%,a’twmq
& w9 fhet soa o awdal 2, ARt @98 e die A
F FER IWEA w2

P.T.Q.
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3. (b)Att = 0, the annual world use of natural gas was
50 trillion cubic feet. The annual consumption of

gas is increasing at the rate of 10% continuously.
Assume this rate remains the same in future.

(i) How many cubic feet will be consumed in
the next 10 years from t =0?

(ii) How long will it take to use all the available
gas if it is known that world reserves are2200

that no new discoveries are made)?

(b) t =0 W, WHE Aw F A g Iw@RT 50 fferaT
Fafaw B o G & aifE @uT FER 10% H R
ﬁw@?nmﬁm%%aaﬁmﬁm'@ﬁ
21 ' |

(i) t ='o%mloﬁﬁﬁ?ﬂ%mq§k
Sysir ferar R 7 g

(i) =@ Svem g F=1 ST FH A fhen @@
W ot @7 @ 8 & e R gesm A
2200 Rfew wgfis fic 2, 78 w= T¢ &

trillion cubic feet in the beginning (éssuming :

———

e

RGP sy

671 e
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For a monopolist, the demand function is x =

{2200 . p with MC =200 + 2x%. Determine the
consumer’s surplus at the price which the monopolist
will like to fix. (6)

mm%mmm x = /2200 . p ? fom
MC =200 + 2x2. ®| Iusiaan & @ = I9 Fa @
WWWW&%W%@@WW:

3. (c) Find the elasticity of substitution for the production
function:

Q== aK< + bL*

Also, show that the isoquants generated by this
production function are always negatively sloped.

P
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(c) 3= ®oi & foe wfoeerss 1 A9 s o

g ¥

5w ek + L™

; % %lm@mWCﬂsmnox%,aﬁ
W o, e A BT e wee g F X T IR (33eYe) B1 3T A R AW Ao e
ST TEREC T AT T A A | W OEORR W A A AN F S wen ameen

TR Foar g8 W v S & A @ A W e

OR W a9R ¥ Ao e e 9 S

4. (a) The revenue and the cost rate of an ABC mining

A monopolist charges different prices in the two opgratlons e, respectively.

$:lh

markets where his demand functions are x, = 12 i
: "R(t) = 12 - 3t and C’(t) = 4 + '3

P: » : P, : PG . '
- Eand‘x2 =19 —%. His total cost function is ) v :
C = 150+120x, where x is the total output. Find 1 NONpe ©is wesaied in yeamiiend B gnd G- are

the prices that the ‘monopolist should charge to measured in millions of rupees. Determine how

maximize his total profit. Also, show that higher B Bie the opengbions fhenlc comtinie - s hot this

. . . ‘7 ¥
price will be charged in the market having lower il profit wilb et £nd g e opergiions]
elasticity of demand. (6)

(i) <R @ s A F@ IR dE R FAT R

T TWORR A AR A T - F B T T D, ;
» | ? R(f) = 12 — 3t 3R C(t) = 4 + t17

PTQ.
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st ¢ @ a9 ¥ ok R o C & okl v X ww

i 21 FuiRa iR fF @ o1 Fa 9% T T
oY R w8 B a A [TA @ T e’

OR

The demand function for two commodities X, and

Ny

0.5p, 43
given by e o

O4p. + 7
Ll R0 Ga ey
and X, '=p,

Find the four partial elasticities of demand and
determine whether the commodities are
competitive or complementary. Also, show that
the direct price elasticities of demand are
independent of prices whereas cross-price
elasticities of demand depend on the price of the
other commodity. . (6)

in terms of their respective prices p, and p, are

"‘--.?43»“

67 1
o

4.
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A g x, 9K X, F PR IR waRE @R p, aik
p, ® "ol ¥ W e e yawr ¥ e W

.07 05p2 3

>p1
06,0477
R x, > p, 040

W R W R W AW AR ok PriRe e
%a@?wﬁmﬁi’mwlzﬂ%m,wﬁwﬁﬁ
Fd fF @ N yow A G H S A @E T
Bt B wafd w9 wa- m@ama«giﬁaﬁﬂa
w® R w2 !

(b) A piece of machinery costs Rs. 12,500. The total

cost of operation from the time of purchase to a
time t is given by the function 9t> + 16t. If the
machine is sold after t years, the resale value is
given by the function 8000 — 11t%. Find the optimum
time for the replacement of the machine. :

(b)m‘haﬁ%mﬁaaﬂaﬁmnsoom&inmﬂaﬁw '

%wmtwmﬁmmmumtm
aﬁénnﬁmﬁtﬂ%mhmt,a\m

P10,
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a1 i T 8000~ 1€ 31 T A e B Be
Tad g TG I

-OR

The elasticity of demand of a commodity with

. - S5p
respect to price is calculated to be (p 3)p .2)

where p is the price. Find the demvanAd function, if

it is known that the quantity demanded is 5 units

Pt - | ©

I e . . h

¢ ‘ .
mam%,aﬁpmtﬁm

e Hifore, ARt @ war o o @ e Ao T A

p=3 W5 @H 2

(a) A debt of Rs. 8,000 due 2 years from now and

“Rs. 10,000 due 5 years from now is to be repaid
by payment of Rs. 2,000 in 3 years; a payment of

s e

671
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Rs. 5,000 in 6 years, and a final payment at the
end of 4 years. If the interest rate is 7% p.a.

compounded semi-annually, how much is the final

payment?

(a) 8,000 ¥ T FE WU I@ A 2 WA W@ ¥ B I

110,000 TR F T I A 5 e e 3w 2 R
aAE 3 EH A 2,000\6@%%,6“'#5,000
T W PEE, AR 4 N D HA A WA P
Wm%nuﬁmaﬁaﬁ-aﬁﬁaﬁ%a 7%

s a2, sfw s e AR e

OR
At

A certain bank offers interest at the rate of 6%
p.a. compounded quarterly. A competing bank
compounds its interest continuously. What rate

should the competing bank offer so that the

 effective rates of the two banks are equal? (5)

i A 6%9‘%3‘?3&3’{%%‘1@5@%%%
_.m%n@wﬁwﬁﬁmaﬁmﬁm-am%n

P10
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(b) Suppose a machine costing Rs. 90,000 is to be
replaced at the end of 8 years, at which time it
will have a salvage value of Rs. 12,000.' In order
to provide money at that time for a new machine
costing 20% higher than the price of the present
one, a sinking fund is set up. Find what amount
should be set aside at the begihning of each
quarter, out of profits, for the sinking fund, if the
fund earns interest at the rate of 8% p.é.
compounded quarterly.

(b) W AR B v W A T 90,000 3 R
8 WA & Ha A geen W (wivewfiw) 2, 3@ @

TEE PR A T 12,000 B &1 S ) adAT

R o A 20% IE wE TR T T D e
v Ry Ry ) o #@ 9 2 Al 99 e
o JueR B w1 W sioe e e @
e X, A X F freeh afr Ry Bl B R s
@ W R, A we ¥ 8% wiw af fowrdt wwafe
# WA AW IR D )

|

S
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OR

Find the purchase price of Rs. 5000 bond,
redeemable at the end of 10 years at 10%
premium, and paying annual interest at 4%, if the
yield rate is to be 6% p.a. effective. - (5)

® 5000 &% WE H @AT Hed A HOC, T 10 T @

mﬁlo%iﬁﬁmﬁtwwmé af W™ R 6%
uﬁaﬁ%w@%aﬁz4%waﬁ$maﬁa%
Wﬁmél

3 (é) An asset depreci'aters at the rate of 10% p.a. for

the first two years and then 8% p.a. for the next
three years, depreciation being calculated on the
diminishing value. If the cost of the assetis!
45,000, find the average rate of depreciation and
the depreciated value of the asset at the end of
the fifth year. |

(c) v IREART ¥ wet & adt & P 10% wfy af ==

aaﬂzﬁﬂmﬁhaﬁa}ma%ﬁaﬁaﬁa%
weasrd BN B1 s (RRRRT) 1 W wwme w6
' P.T.O.
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Mﬁmﬁﬁnuﬁmaﬂmas,ooow
2, W wed af @ Ja A qeasE A SEd W S aRaafa

H B A G i
OR

Mr. X borrowed Rs. 15,00,000 from bank and
decided to repay it by equal quarterly instalments
over a period of 5 years. The bank charges interest
at 6% p.a. compounded quarterly. Calculate the
amount of quarterly instalment. Also, find the
interest and the principal paid in 15" instalment.

- ®

et vam & ¥ 15,00,000 m&mﬁqsﬂzsm
i gaft ¥ g s gRusl B @ gER @ dae
foram &= wfy ad 6% @t Twafe A w ¥ =W O

e 31 A fRewa @ o i) TaS g, 158
- frm A gwmn T ww SR AEuE AW AR

(18000)



