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1. (@) A0 amount of Rs 80,000 18 placed 10 ;pvestment
t rates of 6%, per anm tespect'wely
4

from second snvestment: De
“lVCS'.mBﬂt.
40,000 0 o pat ® 6%, 8% (
10%«3@1rétmﬁaﬁﬁﬁamvooo*ao§§ o
ﬁ%ﬂ%m@?ﬁaﬂ 2 400 To FEF \
g e £ ot T AT

Or (M)
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unit requitemen
follows:
a5 W Py P23 m@%m%m
M, My M3 % e i3
W i S o ot I ge@ | (
yER T
M M M,
p(2 1
A-—-Pl&tl 5 \
P\ 2 2
Using matix potations find:
AR e w o P

2

(b) Mr. X purchase’ 22 asset Of Rs. 1,00,000 on instalment
basis. Each ;nsplment s tobe paid at the beginning Of

each quarter. find the size of each ;nstalment if the

money is t0 be repaid in 3 years and the rate of interest

is 6% compou? ; quarteﬂy.

ﬁmxﬁﬁﬁ?ﬁ% qu,oo,ooo"aoa?rqfwmﬁﬂ
Gﬁalg@ﬁ%ﬁ@mﬁq@%mﬁﬁaﬁf%\
o e & ﬁﬁﬁmﬁﬁuﬁiﬁf-@ﬁa&

¢ fodr ¥4

(c) Mr. y sells his old car for Rs. 50,000 t0 buy a new car
costing RS- 2,08,000. He pays down payment of Rs. X
by cash and the balance by instalments of Rs. 7,000 at
the end of each month for 18 months. If the rate of

interest is 9% compoanded monthly; compute the value
: ; L

savings of Rs. 2,000 while Machine Yy generates an
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Or (3am)

After an advertising campaign a product has sales rate

of fit) given by ff) = 1000, where ¢ is the number

of months since the close of campaign. Find:

(i) The total cumulative sales after 5 months

(ii) The sales during the fourth month.

ST AR @ A% T AT BRI & A7) T S
B ¥ A = 10002, o ¢ wEAT A WEw & S

TR @ §¢ 9 & qC O § | T B

(i) 5 W€ 9% HA FEAT

(i) <& =e H fo 5

(]

(i) The total requirement of each material if the firm
produces 100 units of each product.
TE Ward &t B Sagaehdl, Ak BH T0E IAR
@ 100 IR AR BT )

(ii) The per unit cost of production of each product if
the per unit cost of materials M,, M,, and M, is Rs
8, Rs 10 and Rs 15 respectively.
T&E IAE & IAET & U g A, ARk M,
M, 3R M, Terell @ Sf e @ A 8 %o,
10 $o 3R 15 To &

(iii) The total cost of production if the firm produces
200 units of each product.

JARA B FA A, Al FH TAH IR B 200

5. Attempt any three questions:
8 dm ae | T
(a) A machine depreciates at the rate of 8% for the first 2

gfe Tt B 5
(b) A three-sector economy has the following input-output

coefficient matrix:

mmwmﬁmm—%

years, at the rate of 10% for next 3 years and then at the

rate of 15% per annum. Compute the value of machine W Y ¥

at the end of 10 years, if initial value of machine is Rs. o%0x o
10,00,000. Also, compute the average rate off ( A=(02 0 06
depreciation. 03 0 0

o A W e 3 o K 8% A W qe@ W
% qor o v o & R 10% AR A AR PR 5%
yfty o 1 W F wEr ¥1 10 I I qAA g
afrfo e af weie &1 i g&0 10,00,000

o ¥ | T & T W Sfa W FH W e
- FHIfT |

5450 16 5450 3

The labour days required per unit of output of the three
sectors are 0.5, 0.8 and 1.5 respectively and their
consumer output targets are 10,600; 5,300 and 21,200
units respectively. The wage rate is Rs. 50 per labour-
day. Test viability of the system, and by using matrix
algebra find:
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A &=t &t ufer gfe Saee & 5w Raw smavawar
HAM: 0.5, 0.8 AR 1.5 & M IH1 IUHiaar IARH
WeA HAM: 10,600; 5,300 FAT 21,200 IFT ¥ | A
T 50 To Uy = R ¥ 1 yomedt &t wdeor awar Sk
ey ST & T F S BT
(i) The gross output of each sector

YH 8% H b SART
(ii) Total labour-days required

Ha 99 Rewdi & AragaswHar
(iii) Total value added.

FW T A |

Or (31gan)

A holding company H has two subsidiaries S, and S,.
The subsidiaries also own a portion of the share capital
of H. The percentage ownership of the group is given
below: -

Ohiiner o ki Percentage of Share Capital held in Company
H S, S,

H 0 80 60

S, 2 0 10

S, 10 10 0

Outside

Shareholders 88 10 30

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

4

% HFT FA A Clx, y) = 1822 + 92 W T IARS
H TR F &, B x oty 99F Sae & Iaed
afre @ Frelir w@ ¥ vas waE @ ghe @
HEAT T HIC S A B GAGH BN AR FA
54 gE TAR Bt &1 wRa o faftr & s
SRy | ‘

Or (1)
The price elasticity of demand for a commodity is given
by the following:

e, =—3p

(P-D(p+2)

Find the corresponding demand function if quantity

demanded is 8 units when the price is Rs 2.
T UG i AT d BT @ a8 9ar e &

MRS il

P - (p+d)
FER [T Bo s Hifoe AR w1l 7E JEw 8 e
¥ iR @ 2 Bo B | 5

(c) The demand and supply laws for a commodity are

5450

respectively p, = 18 — 2x — x? and p, = 2x - 3.

Find the consumer’s surplus and producer’s surplus at

equilibrium price.

wF 19y & fog st ol e faw e @ E
p;=18-2x-x’andp =2x-3

e B I SusilgT SRSy ofR S aftrd

Fd T
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Preffad SR o & T qael = 3R
AT & @ @ did R/ S BT

LK
L+K

Or (S‘RWI)

Q=f(L.K)=

The production function of a firm is given by 16Q = 65
- 2(x - 5)% = 5(y — 4), where x and y represent two
different types of inputs and Q represents the quantity
of output produced. If the unit prices of the inputs x
and y are Rs 8 and Rs 4 respectively, while the unit
price of the output Q is Rs 32, find the maximum profit
of the firm.

o B F IAET Go Y T Ol § 1 160 = 65
20— 5 = 5(y — 4, v x oMy @ BT WER &
RISt &7 3k @ wanfRa ST @ W= i FrEa Har
3 ot x 3Ry P 2 afe SR FA 8 Bo SR
4 To ¥ AR vaE & gfiE g 32 Fo B, A BH &
A @ B T Bl | 5

(b) A company produces two products at a total cost

5450

C(x, y) = 18x% + 9y? where x and y represent the units
produced of each product. Find the number of units of
each product that will minimise cost if there must be a
total of 54 units produced. Use the method of Lagrang.e

multiplier.

14

[l

the et profit of each company (separately earned profit
plus share in profits of other companies) by using matrix
algebra.

Pris F H# & GeEd HabwEr S, S, ¥
e FaE @ T o Ha K G o e
¥\ e @ shew @i A R E
ot ey ey SR e

H S, S,

H 0 80 60
8, 2 0 10
S, 10 10 0
et & JrRard 88 10 30
m ™ W W

I H, S; 3R S, BN Yawa: i fad @ HE
42,000 Bo, 52,000 To AR 32,000 To ¥ T AT
o H YA H HUA B e a (JerRd
aRfa @ ofr oy wufEl & il § e fa)
A i | 7

(c) What do you understand by unbounded solution to a

linear programming problem? How is it detected in
solving an LPP graphically and by using simplex
method?
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Waw v wver & fie sFEy 'w ¥ omg

TAS &2 LPP & WMHIT &9 ¥ &0 &1 § 3K Reedaw

faftr &1 war &@ @ A veErEn wwr ¥ 3
Or(m)

What do you mean by unrestricted variable in linear

programming? How do we deal with such variables in (

using simplex method?

W wmfiT # swivafta oRad & o w@r qwe
7 R Rl &1 wam & o W& aRaRfd @

T B &7 3
2. (a) Obtain dual of the following linear programming

problem:

Maximize Z =10x, +12x, —8x,

subject to
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5x —3x,+2x, <48
3x, + 7x, +6x, =65
X, %, 20

Frafafea Was denfi aven & 2w g it
e BT Z =10x, +12x, - 8x,
T =

5x,—3x, +2x; <48
3x, +7x, +6x, =65
X, X, 20

6

F & T 5 b omEen (x) Wiy e J9dh B, @
qET A W g &

x = 2000(1 - e*4), o/ & = 0.001.
AH T § HIC S Faa @ B sty &
;T 5

(c) A firm requires 10,000 units of a material per annum.

The cost of purchasing is Re 1 per unit, the cost of
replenishment of stock of material is Rs 25 and the cost
of storing material is 12.5 per cent per annum of the

average rupee inventory. Find the optimum order size

and the corresponding total cost, using calculus. ,
T G @ St o o werl @t 10,000 9fE @R ) why
g T O 1 o AR TN B Wi B g R f
AR 25 o & AR YeRf @ RO B W S T
A G A 125% Wi a6 ¥ g SRy A ok
ST G W, e & G B, S B |
Or (3wn)

A firm’s production function is Q = L, K) = AL* KP,
Under what conditions will it give increasing returns to
scale and diminishing returns to inputs, if possible?
T FH B IART o & Q=AL, K) = AL°KP.
et # qE AT SR W e ghrew R s
W, X §9a B, T giwa e 5

4. (a) Find the marginal rate of technical substitution and the

elasticity of substitution for the following production
function:
13



(b) A company has, for x items produced, the total (
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X, R X, vdi & g @i wem, X, R X, 5@E H@
HIAl & G & 3K 5 HEI: 9 YR Rar mr

x, = —— o x, = 16,
PP, PP
HOT @ GRS @l @ sha SR ok FaiRa

g & X, R X, sfreratos € a1 [ 5

cost C and total revenue R given by the equations
C = 100 + 0.015x and R = 3x respectively: Find how
many items should be produced to maximise the profit.
What is this profit? :
T HUAI & SIfed x AFeH & g, HF @0 C SR
HA T R A 3T qHwen g Ry o §:

C = 100 + 0.015x% 3R R = 3x.

i B 5 e oMo A P o ST AR

Y St 8 W | 98 @ feaen 87
Or (srern) ‘

A company makes a profit of Rs 5 on each unit of its
product it sells. If it spends an amount of Rs A per week
on advertising, then the number of items per week it sells,
x, is given by x = 2000(1 — ¢™*A), where & = 0.001. Find
the value of A that will maximise the net profit.

T% HHI Y AR B JAE g H A= W 5 Fo
W FACH &1 AR T8 A Fo Wiy TwmE fasmaT W @

12

Or (vaan)

A carpenter has 90, 80 and 50 running feet respectively
of teak, plywood and rosewood. The product A requires
2, 1 and 1 running feet while product B requires 1, 2
and 1 running feet respectively of teak, plywood and
rosewood per unit. If product A sells for Rs 480 per
unit and product B sells for Rs 400 per unit, the carpenter
wants to know how many units of each of these products
should be produced to derive maximum gross income
out of this stock of wood? Formulate this problem as
an LPP and obtain the answer by graphic method.

TUF 953 B U O, TEgS AR UGS H HAM: 90,
80, 3 50 T Gz ¥ 1 S A S frg 2, 1 3w T
T B ¢ Tafeh S B & ol &, wegs
3R gs @t wfe gfe saen 1, 2 o 1 W e @
Srayahar el & 1 aft IWE A 480 To ufy gfe iR
IMTE B 400 To Wi gfe fwar & ot sgd = Amear
t & 7o @ T Ve § ¥ Aftrman g5 A A
F0 & R 38 & W S o) R aR dam A
S AT | T EHET & G LPP & &9 § $iferg
IR mh Rl g soR T Hifn | 5

(b) Given below is the simplex table for a maximization

type of linear programming problem:
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Giss 0 2l AL o0

Basis X1 Xx2 x3 8 8 S3 Quantity A
X B30y 0 13 -13 0 - 203

X3 56 0 1 -1/6 23 0 50/3

S3 =5/3:0 0 -273 -1/3 1 80/3

A Yaw g wer # sfteademer e a‘:

ferg Reciem aifwar & € @

G- 2 4 3 0o 0 0

ATHR Xpii Wiahy X3 kom0l 1ida qoEn

X3 1321 0 13 -173 0 20/3

X3 56 0 1 -1/6 23 0 50/3

23 -3 1. 803

In this, x,, x, and x, represent the number of units to

S3 -5/3 0 0

produce of the three products A, B and C respectively

while §,, S, and.S3 represent the respective slack in

three resources used.

T x,, x, A x, A A wem @ el = § o

HAN: A IATR J9T A, B AR CH T @ fog 6l ( (
g 3RS, 5, 3 S, wgad i darest § S FHr
frefa @ ¥

Answer with reasons the following questions in relation
to the solution in this table:

frfafe weii & S/ 5@ aifver § Re g @ 3
ddg § dftne

3. (a) The total revenue received from the sale of x units of a

5450

product is given by:
2
R=200+"?.

Find:

(i) The average revenue

(i) The marginal revenue

(iii) The actual revenue from the sale of 26™ unit.

TF IO B x YR A R § u g o 3l
qar ae

2
R=2oo+"?.

T o
(i) aa T
(ii) Wi T
(iii) 26T gfre @ et & aafasw o |
Or (3wn)
The demand function for commodities X, and X, are
each a function of the prices of X, and X, and are given

respectively by

16
and x, =—;
PP, p\p,

Find the four partial elasticities of demand and determine

whether X, and X, are competitive or complementary.
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Or (3rga)
Given the following linear programming problem:

Minimize Z = 96x; + 40x, + 60x,
subject to: .
6x, +2x, +5x, 22
8x, +x, +3x, 25
4x +2x, +2x, 28
W Xy 25 2D
frefafes e wafim soan & € &

AT Z=96x, + 40x, + 60x,
WS e
6x, +2x, +5x, 22
8x, +x,+3x, 25
4x,+2x,+2x, 28
Xps X» %3 20

(i) Write the dual to this problem.

@ T & i faRew

(ii) Solve the dual problém.
9 TUET B wA FQ)

(iii) Obtain the optimal solution to the primal problem.
STEHS AR BT FAH T W B |

(iv) Show that the optimal solutions to primal and dual

problems have same objective function value.

weiRfa i 5 wregae oiv 2y gl @ g=an

T B GA IR B T T T 10

10
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(i) Is the above solution feasible?
T Sedad B9 W §?
(ii) Is the above solution optimal?

T JUYHT & FEAH ©7

-(iii) Is the above solution upbounded?‘

1 ISP & AT 87

(iv) Is the above solution degenerate?
T ST T A &7

(v) Does the problem have multiplc optiﬁml solutions?
If yes, give an alternate optimal solution.
FAT T & HE TN & &2 AR & A Abioas
FEAH & ST |

(vi) What are the shadow prices of the three resources?
o di STl 3 Hiead B 4T 87

(vii) Which of the products is not being produced and
why? ‘ -
fpe SaE & Saed T8 R o @ @ R
Fi?

(viii) What is the objective function of this problém?
T AU H SR FE M §?

(ix) What are the optimal values of the dual variables?

2o oRaffal & sa g7 w2
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