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NOTE Answers may be written either in English or in Hmdz, but the same medzum
should be used throughout the paper.
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Attempt all questzons Logarithmic tables and graph papers will be supphed on demand
Use of simple calculator is allowed.
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(a) A firm has two machines costing Rs. 4,50,000 and Rs. 3,00,000. Each has
years life with scrap value nil. Find depreciation of each machine for each
year using matrix notation if: ' '

(i) Both are depreciated by Sum of the year’s »digit method

. (i) First is depreciated by sum of the year’s d1g1t method and second by
straight line method. '
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Or (anﬁn)

To control a crop disease it is necessary to use 8 umts of chemlcal ‘A; 14 units

of chermcal B and 13 units of chemical C. One barrel of spray P contains 1
unit of A, 2 units of B and 3 units of C. One barrel of spray Q contains 2 units

- of A, 3 units of B and 2 units of C. One barrel of spray R contains 1 unit of A,

2 umts of B and 2 units of C. Find how many barrels of each: spray be used to

- just meet the requlrement Solve by matrix algebra.
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An economy _pr.oduces only coal and steel. The two commodities serve as

intermediate input in each other’s production. 0-4 tonne of steel and 0-7

tonne of coal are needed to produce a tonne of steel. Similarly, 0-1 tonne of
steel and 0+6 tonne of coal are needed to produce a tonne of coal: No capital
inputs are requu ed. Do you think that the system is viable? A total of 2 and 5

labour days are requ.red to produce a tonne of coal and steel respectively. If

the economy needs 100 tonnes of coal and 50 tonnes of steel, calculate the

gross output of the two commodities and total labour requ1red Also -

- determine the equlhbrlum prlces and the value added, if the wage rate is Rs '

100 per man-day.
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Or (31emaE) '

A holdiﬁg corﬁpany H has two subsidiaries Si and S,. The subsidiaries also -

own a portion of the share capltal of H The percentage ownership of the
group is glven below

Percentage of Share Capital held in Company
Owner of Shares H | S1 . S,
H ' 0 ‘ -~ 80 ' ' 60
M 2 0 " © 10
S, 10 1010 0
Qutside Shareholders| 88 10 130
Total - 100 -~ _-100 ' 100

If the separately earned net profits of H, S; and S, are Rs. 42 000; Rs. 52,600
and Rs. 32,000 respectively, find the net profit of each company (separately
earned profit plus share in profits of other compames) by using matrix
algebra. Also, verify that the sum of the profits allocated to the outside

shareholders equals the sum. of the separately earned proflts of all the -
companies.
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S, 2 | o 10

S, 10 | 10 0

arET & e - 88 ; - 10 \ 30
e 100 © 100 - 100

o H, S, S, % o w9 § A Fraa oW HA: 42,000 o, 52,600 Fo
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(c)

Explain each of the following:

(i) Slack variable

- ‘(ii)_- Surplué,'variable

(iii) Artificial variable.
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Or (31erE)

What is an unrestrlcted variable?. How would, you deal with unrestrlcted

- . variables'i in usmg simplex method?
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The Sure-shot Mautual ‘Fund has Rs. 24 lakhs available for investment in
Government bonds, blue chip stocks, speculative stocks and short term bank .
deposits. The annual expected return and risk factors are given below:

[T of Investment Annual Expected Return | Risk Factor (010 100) |
Government Bon'd.f e - 12% 10 |
|Blue Chip Stocks . o Bm x5

Speculative Stocks 24% | S48
Sheﬂ-teﬁn-Deﬁosits =10% ' o . 6 ‘

| ~ The Fund is requlred to ke€p at least Rs 3 lakhs in short-term deposits and

not to exceed an average risk factor of 36. Speculative stocks must be at most
20 per cént of the-tofal amount invested. The mutual fund wants to invest the
funds so as to maximize its total expected annual return Formuilate this

' problem as an LPP
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Or (1) S
Obtain dual of the following linear programming problem:
Maximize . Z=16x,+22x;—18x3
subjectto - o o
‘ 3, + 6,426,565
o 7x1v—6x2—2x3225
4x,+30,+31,=32
Xgy X, x3"'0
Frefefan s S !mzn F 39 G A
Ffeeradtra Hfer:  Z=1601+220- 1803
aud fohr— . B |
ol ' 3x1+6x2+ZX3S65 .

v x.l,-xz, x320. ‘ -5
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-‘(b)

Chemco errted must produce exactly. 1 200 kg of mlxture of chem1cal A and ‘
- chemical B to be delivered to a customer Chemrcal A costs Rs. 60 perkgand .
. Chemical B costs Rs. 80 per kg. No more than 400-kg of chemical A and no
less than 400 kg of chemical B must be used. Formulate this as a linear
_' programmmg problem and determine the least cost blend of the two mgre-
~dients usmg simplex method
) s @ e wmAaﬂtmmBmmomm fror
| _,.m%faﬂma%%m%ummrwﬁammzo s fFowo @K e B
% W 80 Fo Wi fEumo R wfuw { FHfeh 400 ferAo WA AR
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o m ﬁafﬁﬁ Cicc AT
- or (3wEn) |
i Gwen below is the srmplex table for a maximization type of lmear.
v progra,mmmg problem: .. S : ST
s 2 4 3 0 00
Basis. x| X F S S 8 Quantity
n 1 il 100 g0
R B R Y
- 6. . 76 3 y
S5 _3 -0 0 - 2 1 1 80 -
ﬁwmmmﬁmmmm&mmmmanﬁ
‘ C,--* 2 4 3 0 0 0
3R X1 ) X3 S S, S mmEr
X 1 1 o 1 L0
t 3 3 - 3
X5 5 0 1 1. 2 0 s
. 6 .6 3 3
Sy 5 0 0 2 1 1 e
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In this x,, x, and x; represent the number of units to produce the three

products A, B and C respectlvely while Sl, S2 and 83 represent slack in three
resources used.

Answer with reasons the followmg questrons in relatlon to the solutlon in this
table: '

(i) Is the above solution feasible.
(ii) Is the above solution optimal.
(iii) Is the above solution unbounded.

(iv) Is the above solution degenerate.

(v) Does the problem have multiple optimal solutlons‘7 If yes, give an

alternate opt1ma1 solution.
(vi) What are the shadow prices of the three resources?'
(vii) Which of the products is rrotibeing prodil_eed and why?.
(viii) What-is the objective function of this prohlem?

(ix) What are the optimal values of the dual variables?
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(m)iaqﬁaﬁﬁf%rsu‘cm{arws? | N o 10

3 (a) The demand and supply function of a product are X—V 100—1_’z and X= 2P—10

L @ wnz Ll ‘{ﬁf |

“where P and X are price and quantity respectlvely Find prxce e1ast1c1ty of
demand and supply at equilibrium price. :

_'»qaswmasqmaﬁxiﬁfwx—f—mo—ahx 2P- 10%1%mﬁpaﬁ:x
. mmﬁwm%lmmmmaﬁwﬁaﬁmmmaﬁﬁm B

- Or (31an)

~ 'The supply functlon of a product is X—a\/'F—__ where P and X are the pnce
_ and quantity, a'and b are arbltrary constants Find restrictions on a and b, if’
~any. Also find pnce elastlclty of supply in. terms of p and show that it
: decreases with i increase in price and itis umty at P=2bh. '

w § x=afP=F fo P o X s o 4 e
' e o AR AR A TE AP HE A

qﬁfﬁmmmﬁﬁﬁaﬁrﬁﬁhﬁmﬁwaﬂmﬁqﬁr%mqw
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* (b) The demand functlon of a product is X= 10(le P49 Pind the price and
. quantlty whlch max1m1ses total: revenue Also find prlce elast1c1ty of demand :
at thrs level. e K

BN 31e wﬂm’{ﬁ;{'x 100e'P/4°°. Brgd Gt ﬂ ﬂfm’ﬁﬁ Wﬁ aﬁﬁ
: "mﬁ»mmmlwwm:mﬁmm*ﬂmaﬁﬁm .

Or: (amar)

j 7: " A flrm purchases annual requ1rement of one 1mportant 1nput in 20 orders of
, B the size 250 units each. It costs Rs. 80 per unit. Its ordering cost is Rs. 40 per
- . order 1rrespect1ve of order size and annual holdmg cost is 2% of the average

rupee 1nventory Fmd how much the flrm can save if 1t purchases accordmg
to economic order quantity. - '
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4. (a)

9 s

The marginal cost function of a product is MC(X) =—ma— \/_Z%W Find per unit cost

when X=8 units 1f fixed cost is Rs. 4- 00 Also f1nd addltlonal cost when
production increases from § umts to 20 units.

@mmeWMC(X)-VZ_XTénx 8 I BN W ufF e
mmaﬁrﬁﬁaﬁmmmoso%nmammsﬁm
mesqﬁz‘r@mmmﬁzawéu '

Or (31eran) : ' .
The price elasticity of demand of a product is | E, | —P/[(P' 1)'(P=2)] where P
is the price per unit. Find the correspondlng demand function if the demand
is 4 units when price is Rs. 3.

Th IR AT F A A |E, | =P/[(P-1)*(P- 2)]%mpaﬁnasrﬁrz;ﬁz
%IWWWWWH&W4WG§?WW3EO%I 5

A firm produces two productsv whose joint demand functions are
X1=50(P,—P,) and X2=(320+50P1—100P2) where Xy and X, are units

- demanded when market prices are Rs. P; and Rs. P, per unit respectively.

'Find the profit maximizing prices and quantities if per unit cost of production

is Rs. 2 and Rs. 4 respectively.
@Wﬁmﬁﬁmméf‘mﬁrmmwaxl—som P,) R

X,=(320+50P,—100P,), anxlaﬂtxzmﬁniqﬁé%mwmm -
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(b)

Or (37214)
Using calculus show that isoquants generated by constant productlon function

O=f(L, K)—AL“K‘G where A, @ and B are posmve constants, are downward
sloping and convex from below. - ' : .

é’ﬂ—mwmwmﬁﬁﬁﬁ@(mwg—f(Lm—ALﬂ@
ﬁnﬁAaaﬁwﬂmmqﬁﬁaﬂxmaﬁwﬂ%ﬁméz s

The supply function of a product is 100P=(X+20)%. Find producers’ surplus

by integrating with respect to (i) P and (11) X, when market price is Rs. 25 per
unit.

TF IR F I B 100P= (X+20)2'§|ma;raqu(l)mﬁ?(u)x%f' |
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Or (31Er@n)

At t=0; the annual world-consumption of natural gas was 100 trllhon cublc ft

" which is expected to increase at:10% contmuously (1) Find. total conSumptlon

of first 10 years. (ii) How long will the reserve last if total reserves are 2200

_trillion cub1c ft? -

"-:ommﬁnﬁmﬁwwmom‘—mm %ﬁﬁm‘é'-mmﬂ

10% R aFY S S GwE (ﬂnmloaqfﬁgﬂaqamé\ﬁﬁl(n)‘

E  _'f';'fﬁaa‘mamaéma&'gﬂﬁaézzooﬁf%—mmw%7 s

A monopohst s total cost ‘function TC(X) =aX’+bX+c w1th the pr1ce functlon
P=g-aX. If the Government 1mposes a tax of Rs. ¢ per unit, show that profit

' maximising price after tax is greater than before tax and: the quantity sold

~ after tax is less than before tax. “Also flnd t whlch maximises Government’s
: tax revenue. ' :

& TR #r FA ANE FeH TC(X)—aX2+bX+c aﬁt F T P=f-aX

| %nqﬁmtaoqﬁf{ﬁzmwﬁéﬁrmaﬁﬁﬁ@mmmw

5. (a)

Hfemi Frwd, A qd A qon § e A R SR R ovEr e AR
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Or (319137)
Find the presem and future value of annuity of Rs. 5,000 per annum ﬂowmg
continuously for 10 years if the rate of 1nterest is 10% p. a. compounded
continuously. .

'500060qﬁa&“ﬁwﬁaﬁwaﬁmaﬁwﬁ?r@mﬁaﬁﬁmloaﬁ~
":wﬁmmﬁéuﬁmalo%qﬁraﬁwﬁsmﬁmm{m@,

- )

A sum of money is put at compounded interest for two years at 20% p.a. It

- would fetch Rs. 4,820 more, if the interest was payable half yearly than if it ,4

- was payable yearly. Find the sum.

muﬁraﬁﬁaﬁ%mm%wﬁﬂmmmmwnmmo.

Fo- afaaﬁéﬁuﬁma&aﬁ%ﬁmmﬁm%aﬂ?uﬁmm

‘aranwrmsrraaﬁﬁﬂﬁu ' | 5

O_r ( 312131)

R



P

()

1 - - 583

A machine depreciates at the rate of 10% p.a. for the first two years and then
7% p.a. for the next three years, depreciation being calculated on the

dlmlmshmg value. If the value of the machine be Rs. 1,00,000 initially, find

the average rate of depreciation and the deprec1ated value of the machine at
the end of fifth year.

@ﬂ?ﬂ?mmam‘m%wﬁraﬁﬁaﬁmmmémm
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What is meant by effectlve rate of interest and force of 1nterest" Which is a

~ better investment, 9% per year compounded quarterly or 9-2% per. year

simple interest?

Waﬁwﬁaaﬁim%ﬁwﬁmwwﬁv aﬁawﬁwﬁéwé—-
qﬁlau‘ﬁrmaammmn%qﬁfaﬁfmmmm?
Or(?rT%W) '

Jagdish purchased an asset for Res. 10,00,000 on instalment basis. Each
instalment is to be paid at the beginning of each quarter. Find the size of each

instalment if the money is to be repaid in three years and the rate of 1nterest E

is 6% compounded quarterly. [Given: (1-015)"'=0-8490]

mmﬁmﬁr#mwmloooooozoaﬁmm|mmm
Wﬁ%mﬂﬁﬁaﬁﬁnqﬁ:ﬂewmwﬁfwméaﬁw%
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(1-015)-11=0-8490} R 5

A machine costs a company Rs. 52,000 and its effective life is éstimated to be
12 years. A sinking fund is created for replacing the machine by a new model
at the end of its life time, when its scrap realizes a sum of Rs. 5,000 only. The
price of new model is estimated to be 25% higher than the price of the
present one. Find what amount should be set aside at the end of each year,
out of the profits, for the smkmg fund, if it accumulates at 10% effeetive.

[Given : (1-10)?=3-1384] |
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o [ﬁ:m w% (1-10)2=3-1384]

12

mﬁ@mﬁﬁﬁmﬁﬂﬁﬂﬁuﬁmﬁ@%%mﬁmﬁ
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Or (31erEm)

- Manish borrowed Rs: 10,00,000 from a bank to purchase a house and decided |

to repay by monthly equal instalments in 10 years. The bank charges interest:
at 9% compounded. monthly. The bank calculated his EMI as Rs. 12,688.

_ Flnd the principal and mterest pald in first and second year.

' [leen : (1 0075) 120-0 4079386 (1 0075)-108=0- 4462063 (1 (1)075)'95—

0-4880631]
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