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1. (a) A firm has two machines costing ¥4,50,000 and %3,00,000. Each machine
has 5 years’ life with scrap value nil. Find the depreciation of each machine

for each year using matrix notations if
(1) Both are depreciated by Sum of the Year’s Digits Method.

(i) First is depreciated by Sum of the Year’s Digits Method and second
by Straight Line Method. . 3)

OR

A firm produces three products P, P, and P, processed on three machines
M|, M, and M, before compietion. M, can process 25 units of P, or 50 ﬁnits
of P, or 75 units of P3 per hour. M, can process 50 units of any one
product per hour. M, can process 50 or 25 or 100 units per hour of products
P, P, and P, respectively. The processing hours avai]aﬁle on machines M,
M, and M, are 12, 12 and 13 respectively. Using matrices, find: 'how many

units of three products can be produced per gy _' &)

(b) An economy consists of sectors-manufacturing and agriculture. To produce
one unit of manufacturing output, 0.1 unit of manufacturing goods and 0.01
unit of agricultural goods are required as input. One unit of agricultural
output requires 40 uﬁits of manufacturing goods and nil units of agricultural
goods os inputs. A unit of manufacturing goods requirés 4 man-hours of
labour and a unit of agriculture requires 100 man-hours of labour. Calculate
the total labour requirement if 50 million units of manufacturing and 2 units
of agricultural goods arc used for final consumption. Supposing the wage
rate is f 10 per man hour, calculate the equilibrium prices of ménufacturing,

and agricultural goods. (7)
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OR

You are given the following transaction matrix for a two-sector economy :

Secltorsr Sales Final Demand Gross Output
Purchase E: II
I 4 3 ; 13 20
1| 5 4 3 12
Primary Input 11 5

(1) Write the technology matrix.

(i) Rewrite the new transaction matrix when the final demand for the
output of sector I increases to 23 units.

(7

2. (a) A food company must produce 200 kg of a mixture consisting of ingredient .
; X and Y daily. X costs ¥3 per kg and Y %8 per kg. No more than 80g of
X can be used and at least 60kg of Y must be used. How much of each
ingredient should be used if the company wants to minimize cost? Formulate

the above as a linear programming problem and solve graphically. (6)

OR

Write the dual of the following linear progrémming problem :

Maximize Z o e 4:(2 + 7’;\;3

Subject to -

x1+x2+2x3510

4%, = X%, 248

.x!+x2

Xl, Xz,

+x3:

X,

17

©6)

PTO.
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(b) A company’produc_:eé two types of leather bolls — Type A and Type B. The

requirements of one belt of Type A and Type B are in the ratio of 2:3. Time
available is sufficient to produce 500 belts of Type A. The leather is sufficient
for only 400 belts. Belt A requires a fancy buckle and only 200 fancy

_contribution to profit per belt is 28 for Type A and %6 for Type B. The time

buckles arc available. Formulate the above problem and solve it by simplex

method. (12)
For the following linear programming problem :
Write the dual of the following linear programming problem :
Maximize Z = 10X, + 6X, + 4X,
Subject to
Xia X, X =100 '
10X, + 4X, + 5x, < 600
2X + 2X, + 6X, < 300
X X K20
An incomplete table is given below :
X, X, X, S, S, b,
0 1 5/6 5/3 -1/6 200/3
1 0 1/6 -2/3 1/6 100/3
0 0 4 -2 0:; 100

(i) Complete the following table and test whether solution is optimal or
not. If not, find out the optimal solution.

(1) Is the solution feasible?
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(i) Is it a ease of multiple solutions?
(iv) Is the solution degenerate?

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

above solution.
(vi) Which resources arc fully utilized and which are not and to what extent?
. (vii) What are the shadow prices of the three resources?

(vii) If the capacity is to be expanded, which of the three resources should

be given priority?

(ix) If a customer is prepared to pay higher price for product X,,
how much should the price be increased so that profit remains
unchanged? (12)

3. (a) The rate of change of total cost (C) of a commodity per unit change of
output x is called the marginal cost of the commodity. If there exists a

relation between C and x in the form :

C=3x[x+7]+5
- kD

Using calculus, prove that the marginal cost falls continuously as the output

increases. : ' (6)
OR

A company charges ¥6000 for a television set on orders of 50 or less sets.
The charge is reduced on every set by ¥75 per-set for each set ordered in
excess of 50. Kind the largest size order the company should allow so as

to receive a maximum revenue. (6)

PTO.
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(b) A production function is given by
. Q = f(L,K) = 27L*3K'"?
where L is labour and K is capita'l.
(i) Find the behavior of marginal product of each factor.
(ii) What is the nature of returns to scale?

(iii) What is the total reward of labour and capital if each factor is pa_lid a

price equal to its marginal product? (6)
OR

Find the marginal rate of technical substitution and the elasticity of substitution

for the following production function
x = f(lL,k) = [ak® + (1 —a)l ]
where x is the total output obtained by using 1 and k units of labour and

capital respectively. i (6)

(¢) The supply curve for a commodity is p=+v9+Xx and the quantity sold is 7
units. Find producer’s surplus. Can you find consumer’s surplus? (6)

OR
The price elasticity of demand for a commodity is

n i BB o |

T (p-)(p+2)

Find the corresponding demand function if quantity demanded is 8 units
when the price is 2. : : (6)
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4. (a)

(b)

7
A piece of machinery costs Z12,000. The total cost of operation from
the time of purchase up to a time t is given by the function 20t> + 15t.. If
the machine is sold as scrap after t years, the resale value is given by
the function 6880 — 60t>. Find the optimum time for replacement of the

machine. (6)

OR

A multi product firm produces two commodities X, and X, whose prices per

unit are 12 and 18 respectively. Assuming the firm’s cost function as
C=2%5 X X % 2%

Obtain the equilibrium levels of its products which maximize profit. (6)

A company developed a very efficient type of machinery. This new machinery
can be delivered in Delhi at a price of ¥90,000. The rate of cost savings is
given by the function f(t)= 5000t'2, 0 <t < 15 where t represents year and
f(t) represents savings in rupees as a result of introducing new machine in
t th year. How many years of normal operation will it take to pay for the

cost of machine? (6)
OR

For the demand curve aQ + bP — K = 0, where a. b and K are positive
constants. Determine the point elasticity of demand when marginal revenue

is zero. : : (6)

PTO.
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6. Attefnpt any three : | (5%3)

(a) Mr. X deposited ¥10,000 in a bank for 3 years, offering interest at the rate
of 6% compounded half-yearly during the first year, at the rate of 12%
. compounded quarterly during the second year and at 10% compounded

continuously during third year. Find his balance after 3 years.

(b) An asset costing T4500 will depreciate to a scrép value of £500 in 10 years.

Find the rate of depreciation.

(c) A loan of ¥30,000. at the interest rate of 6% compounded annually, is to be

amortized by equal payments at the end of each year for 5 years. Find :
(i) The size of each annual payment;
(i) The principal outstanding at beginning of 4" year:
(iii) Interest in 4" payment;
(iv) Principal contained in 4™ payment; f_md

(v) Total interest paid.

(d) Machine A costs 10,000 and has a useful iife_ of 8 years. Machine B costs
28000 zind has a useful life of 6 years. Suppose machine A generates an
annual labour savings of ¥2000 while machine B generates an annual labour
savings of ¥1800. Assumihg the time value of money is 10% per annum, find

which machine is preferable?
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(e)

9
A debt of 5000 due 5 years from now and ¥5000 due 10 years from now
is to be repaid by a payment of ¥2000 due in 2 years, a payment of 74000
in 4 years and a final payment at the end of 6 years. If the interest rate is

7% compounded annually, how much is the final payment? '

. (%) v W @ W 24,50,000 3K 23,00,000 %ma@a‘mﬁ#%ﬁ@qu%

‘muﬁmwﬁ#miﬁmsﬁﬁlﬁ@wﬁ%ﬁﬁﬁmm@maﬁ%ﬁm
W W T e A @) afe

(i) 3 =1 HegerE ad @ iw fafr & a2 R s 21

(i) womr o & e Raftr & arr gr sk g Qe Y Rt g aeem fnar s
e | (5)

a1

T B4 A IR P, P, AR P, W 90 B ¥ TEA O WA M, M, 3R M, W
FaTi et 81 M, P, &t 25 SISl A1 P, A 50 SHIEAl 41 P, 9 75 Al @
fa = Gafe @R g 21 Mzuﬁa%ﬁiﬁrwam?ﬁt soﬁmﬁﬁﬂaﬁﬁ
‘wmﬁl M, ¥ P, P, 3R P, Seurel & Wi ©@ 50 ar 25 A1 100 TETEAY
) HEeE w21 W M, MzaﬂtMﬁzmmﬂ%m: 12, 12
K 13 #1 WA T I R gy, A R R Wy e B ot sl

1 Jeare A W g 8 _ . | g
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(@) v sforaen ¥ 8- fafwin st Ff whe B ) RAfE S @ v T
w1 I w @ forg, fafeior aegsl O o T S Hfe IS @ 0.01 T
T D 0 N S ¥ HN IaeT N v TaE @ o A awgst @it 40
sl e g T o T e ) s 36 3 g @ R R o
T B RIY 4 THE-TR A R FEEE A 2 AR P A v e @ R
100 WG - H %W & FETIHT B 81 HA W AGTIHAT S AUAT Hioe e 50
- e afe B sk 2 gfte PR AR @ ST S ET @ R R s
21 wrr Qe 5 ol 7 £ 10 SR wB i R, A e 3 et
Hge il @l IUET R

a0

ST - S seferaen @ forg PRS- 3 ARw R T 2

Sectors Sales Final Demand Gross Output
Purchase | I .
I - 3. B 20
1 ;D B 3 12
Primary Input 11 5
(i) wrenfireh Afew fofaw

(i) mﬁ—hrﬂﬁwﬁm%ﬁﬁmmla} FAITYe & A AA 23
e 7 4G W 2 (7)
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2 (%) o T R A 200 e R o Sere e vy R @ X R
Y Fnfier 81 X &1 e 33 whe frr 3R Y 9w 28 wia e 21 80w X A st

W IR o o wwa @ SR W A @ 60 BRI Y @ SwEnt e @

MR A FHOR A HH A AR 2 A I T F e I R
RY? Iwied il v e W & & w9 ¥ Frefia i s srorda fafr

| & Ffom : ()
a1

ferefafir e o = T3 forfag :
Maximize Z = 3x + 4x, + 7x,
Subject to X; & X, +2x, < 10

. e BEC{ SR

xl+x2+x3=17

(@) v R A R B R DAY T R - 2w ¢ AR e A A e o
e 2 v fo 8 v ok o @ B e 6 W #1 e ¢ ok own & @
whﬁmﬁmﬂz:s%miﬁmwm?% 500 e
T & fore wai 21 9Wer R 400 Yo7 @ Rw v 21 3 v B R e @
T @ FETEHT Bt B AR RIS 200 R he IR F| IRGT GHET I
freqw i sk @ e fBf ¥ s ik (12)
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et aw wme e & o
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Maximize Z = 10X, + 6X, + 4X, -
Subject to
X, +X,+X,<100
10X, + 4X, + 5x, < 600
2X, + 2X, + 6X, < 300

X, X, X

T U Ao A @ T 2

ol X N S, S, b,
0 1 5/6 5/3 -1/6 200/3
1 0 1/6 -2/3 1/6 100/3
0 0. § -1 2 0 100

(i) Frafeea arol =t @ i 3t wdewr i & s 3o 2 o =@ ol

A8, A T T T S
(ii) = wHEn 9wa 87
(iii) =T 7E e wHEE ¥ S 27

(iv) =ar e SeeRe 27

(v) S T B e wr sedw Seae fsor sk an A o

(vi) e & e o = & ad e S 8 o Y 8 o e e
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(vii) T GETEA A S e F e e

(viii) afe emren 1 famR @ 2, O A ¥ e daes o i @ S
e ? : :

(ix) af = wew Ieme X & fow At Fiva gEm S F9R 2, 9w {
freeit gfg &t w=it =fge aifer w1 SRafda @7 (12)

3 (%) o aeg ot @ o aRadT & ) (C) Iared x A Wi g aRan aeg @l
T AAE wEART 21 AR C IR x @ S Ffifa w0 ¥ wE Gy 2

C=3x(x+7)+5
X+5

Wﬁﬁﬂﬁ%gﬁﬁ@%ﬁﬁ%-ﬁ%%ﬂgﬁi%ﬂmm
e AR B (6)

ar

T FE 50 A IEA HA A D IR W gk e Ie @ e 26000 T A
1 50 ¥ e 3t fre T wRAT A B o w@T I | I 75 TR AT FA
Rear S 1 St o W O B R SR 9 e R SER @ AR R
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(@) v Ieumes wer B fear war @
Q = f(L,K) —_ 27L2:’3K]/3

TgH L ot K @fiea 2

(i) yF FRE & W IAT H FFGER A ST

PTO.
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' W@mmﬁa‘raﬁaﬁ X, X, & Ieew et @ R v g o
WA 12 3R 18 31 W R AR B @ W B

C = 2X2 + X X, + 2X?
TR I D UG TR WA T N AW R S Y B 7 (6)

(@) & & 7 U 95 B [ FER @ ANE R @ gE = wdien R
:‘foo;ooo M'ﬁmwﬁmﬁmm%umma&aw f(t) =
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ql
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Y w i e g PR R (6)

6. @ f= uw Fifw (5x3)
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W WA I -AffE TR, @ A D N 12% 2 A Tied w A IR 10%

WY S A IIE N AR 9 R R wwar 3 9 9 39 I A
AT
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(i) Wl affen S A SR
(i) 9 T I FEIHT § TEHEAT AU,
(iii) = ST #
(iv) Y e ¥ AR @, sk

(v) s feran T e st

(*ér) wHT T F S 10,000 TR 2 AR THEHT 8 WA H SE@RN e 21 W |
ANTE 8000 A 3R 6 S w1 ITARN Shaw 21 AW SAC & AT A 22000
e s a9 I Sl & oiEieh WU B Z1800 @ At S S Iede il
21 3 =TT T 10% U 9w gU, A @ W w27

(¥) 3@ 5000 TR F FHol W F A 10 WA °E I 5000 TA T ol 2 WA A 2000
T @ A A THA AR, 4 A A 4000 TR H ST IR AT W R
6 WS T A W B B AR WS 7% A wehgfa B, A AR e e
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