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(a) An amount of Rs. 10,000 is put into three

investments at the rate of interest 12%, 14% and
16% per annum respectively. The total annual
income is Rs. 1432 from all the three investments.
If the combined income from the first two
investments is Rs. 280 more than the income from
the third, find the amount of each investment by
using matrix inversion method. (10
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4 N EE SR 4 S B A TR B8Rt © 3K
IE C oy s @ g 2 feeow wmen, 4
HHT B 3R 5 S HS S TRl Bl 31 Wk
o 60 frmT aEnRl, 72 wEiA e 3K 100 59 HS
IR B ST ST TRl IRaes Wi e (Linear
Programming Problem) & & ¥ @@ il

()

Fefofen e Wi gwer = ot w ¥ 5
W

AfermES (Maximize) Z = 100x + 40y
TRy 7 witeEl & W (Subject to the constraints) :

5x + 2y < 1000

3x + 2y <900

x + 2y < 500

X, y=20 (12)
Jrerar
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(b) A salesman has the following record of sales during
three months for three products namely A, B and

C which have different rates of commission:

Months Units Sold Total

A B C Commission
January 180 200 40 1600
February 260 100 80 1800
March 120 200 60 1700

Find out the rates of commission on each products

A, B and C using Cramer’s rule. (10)

(c) Devavrat Ltd. produces three products P,, P, and
P, requiring the mixture of three materials M, M,
and M,. One unit of P, requires 2 units of M,, 4
units of M, and 5 units of M,, P, requires 3 units
of M,, 2 units of M, and 4 units of M,, and P,
requires 1 unit of M,, 3 units of M, and 2 units of

M, respectively. Using matrix algebra, find:

(i) Total requirement of each material if firm
produces 100, 200 and 300 units of each

product respectively.

P.T.O.
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(i) The per unit cost of production of each (=)« i o Qg aee o) A | FeEd & TS
product if the per unit costs of material 3. (9)
M,, M, and M, are Rs. 10, Rs. 20 and
Rs. 10 respectively. (8)

MC = 4 + 5x* + %e“"

OR !
WEl x WET Bl x = 2 ¥ 3K IR R W 6 W
(d) There are two families X and Y in a certain cTty. @ 2, @ & 5w T SR
Family X has 2 men, 3 women and one child,

while family Y has one man, one woman and two

children. Their individual daily requirements are ’ ' s W W T v DR (6x3=18)
as follows: . ) . _

Man: 2400 calories and 55 grams protein; Women: i () = Woentar ¥ 71 T& T T T Aok A A 5,00,000
1900 calories and 45 grams protein; and Child: , T W e, s w10 aRme mﬁg e 2T
1800 calories and 53 grams protein. * 3 10 o T T TR W B S
Present the above information in the form of k & = 11 uftee & snef - ot weRgfe S ¥ FEY
matrices. Using matrix multiplication, calculate the & % s ¥ Prer frar Srar, o B w5 @)
daily requirements of calories and protein for each ’

of the two families. (8) e e Bre?

i (@) st AW 3 25,000 T 6 W & Fw dF ¥ v 7,
2. (a) The total cost function of a firm is C(x) = 750 + Q _
15x + x2?, where x is the output. Determine : } Rt 3 af v 8 e Wﬁg ST 37Ef - s,
! I 2 o T 10 e 7R R ik A sEfy &
(i) The average cost ’t
| o 12 ik o 97 21 6 o wE AW AhEr SR it
(ii) The marginal cost ! o o o R A AR (0% = 1.2712)

P.T.O.
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(@) i wE 3R Qe o e e e d -

X
MC = 20+ =

20 MR = 30

TR T 200 €9 21 ST JRRhaw o FIT SHoTg
3R T8 @ & g fohaen avgall o1 Iwrew frar v
£l (9)

(W) Frlt ovg ot x THEA H IEET N EET ARE
MC = 16x — 1591 & & % & & 21 fera s 9
T Ui TohTE § 3N R @R (fixed cost) 1800 9
R o 2 Freafifen iR ik :

(i) T AR AT
(i) ¥ % (Profit function)

(i) Siforerem et (9)

e e e e e e e e
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(iii) The marginal cost when 25 units are

produced,

(iv) The actual cost of producing 26™ unit.
)

OR

(b) A manufacture’s cost function is given by

C = 300x — 10x%2 + §x3 where C stands for cost

and x for output. Calculate :

(i) The total output for which Average Cost

in minimum,

(i) The output at which marginal cost is

minimum, 9

(c) Find ‘elasticity of demand and that of supply at
the equilibrium price for the demand function
p = 32 —2x% and the supply function p = 4x2+ 8,
where p is the price and x is the quantity. (9)

OR

P.T.O.
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(d) For a company total cost function C(x) and total
revenue function R(x) are given by :

C(x) = x3 — 12x2+ 48x + 11
R(x) = 83x — 4x% - 21

where x is output. Obtain the output for which
profit is maximum and also calculate the maximum
profit amount. &))]

3. (a) For a particular commodity, the demand function

2

is p = D(x) = 16-1)2)—0 and supply function is

2

P=Sx)= % + 6. Determine the consumer and

producer surplus if market equilibrium prevails.

©)
OR

(b) The marginal cost and marginal revenue are given
by :

MC = 20+ — MR = 30

20

—— v e o~
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(g) T o @0 | wOE wed C(x) SR el o

W@ (revenue function) R(x) feeiae & :-

C(x) = x3 — 12x2+ 48x + 11

R(x) = 83x — 4x2 - 21

WE x ASCYE Bl UE ST AW wHow R
MR W B B SN SfdreRow w9 ufRr
AT W AR (9)

X2

(%) el R weg & R, 0T B p = D(x) = ls-m

2
wamﬁWP=S(x)=4x—m+6%lqﬁw

g T e B, W STl SItAW 3R S
aERY @ P ik (9)

P.T.O.
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(i) 9@ ¥ (marginal cost)
(iii) 25 TEA ® IWET W GG AN,

(iv) 268 THE H IWUET I ARAGE AN
(9)

(@) Rl ffwior = wFE wae C = 300x — 10x2+ 3x3
foar @ 7, WE C oW 3R x 31Seye @1 fFielem
VU DY

() o Ioeqe s fw e siew anm 2

(ii) 9% ISeYe @ W ~Faw W a8l
(9)
(1) T W (demand function) p = 32 — 2x? R YR
%o (supply function) p = 4x2 + 8, W&l p & ©
R x W B, & T Age ge WA SR S
A A HIR (9)
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The fixed cost is Rs. 200. Determine the maximum
profit and the number of items produced for this
profit. )

(c) The marginal cost of producing x units of a
commodity is given as MC = 16x — 1591. The
selling price is fixed at Rs. 9 per unit and the

fixed cost Rs. 1800 per day. Determine :
(i) Total cost function
(i) Profit function

(iii) Maximum Profit ©)
OR

(d) Assume the marginal cost in lakhs of rupees is

given by :

MC = 4 + 5x% + %e""

where x is the quantity. Find the total cost of

production when x = 2, if fixed cost is Rs. 6 lakhs.

P.T.O.
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Attempt any three: (6%3=18)

(a) Mr. Ravikant deposited Rs. 5,00,000 in a newly
launched saving bank scheme offering an interest
of 10% p.a. compounded continuously. How much
amount will be in his account after 10 years.
Suppose he would have invested in a special
government bond promising a return of 11%
compounding semi-annually which would have

been a better option?

(b) Mr. Om deposited Rs. 25,000 in a bank for 6
years offering rate of interest at the rate of 8%
compounded semi-annually for two years, 10%
quarterly for the next 2 years and 12%
compounding continuously for remaining period.
Find the balance after 6 years and total interest
earned. (e%?* = 1.2712)

(¢) Mr Ankit is planning to invest Rs. 1,00,000 for 5
years and he has two investment alternatives. He
can either invest in government bond offering 10%
per annum compounded quarterly or in a bank fixed
deposit scheme offering 11% per annum
compounded semi-annually. Find out which
investment option is preferable by investor and
the corresponding gain.

880
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Jferdar

() it 7w § & IRaR X 3k Y &1 wRar X & 2

W, 3 AR 3R Y S 8, Wik URAR Y W U
Y, T Aleel IR A g §1 I AR e

JERIEHAN FeET -

TEY: 2400 DAl W 55 UM WERH AREN: 1900
HA IR 45 UM WEWT AR Tou® 1800 HAY IR
53 UMW WEA

S TR A w3 e AR A
U (matrix multiplication) T START Y g, A
IR ¥ ¥ TR¥F @ Tw AN IR WA A v I
STEEEE 9 OET SR (8)

(%) G w1 o [ O BT C(x) = 750 + 15x + x?

8, Wel x 3Seye B FefoRae FeiRa ik

(i) sh@q W (average cost)

P.T.O.
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(1) TeEm fofics W s P, P, 9k P, @A 2, R (d) Find the effective rate equivalent to the nominal
R @ M. M. sk M. D R o rate 10% compounded :
i M, M, 3
ST B 81 P, W U T @ fow M, W 2 (i) Monthly
T, M, 4 T SR M, @ 5 g (il) continuously

AR BRt 8, P, W U g @ g M, W 3

T, M, ® 2 TEEA SR M, @ 4 T A

I B €, R P, = g TR @ forg e ’ ) 5. (a) A firm produces three products A, B and C. Unit

M. it 135S, M. 9 3 Sl 3K M, & 2 sEed . contributions of the products are Rs. 5, Rs. 10
1 » Vo 3

and Rs. 8 respectively. Each unit of product A
N TR Bl 81 S AT (matrix algebra)

(%10 = 1.1052)

requires 3 kg of material, 4 machine hours and 2
N I e §Y, Tfeiiche T I : labour hours; each unit of product B requires 5 kg

of material, 4 machine hours and 4 labour hours

(i) afd v ud IE I wEE: 100, 200 IR 300

ToRlgdl MR B, A T A o el STEdeh material, 4 machine hours and 5 labour hours.
Everyday 60 kg of material, 72 machine hours

and each unit of product C requires 2 kg of

WA TG <hitor
and 100 labour hours are available. Formulate the
.. above problem as Linear Programming Problem.
(i) af TR M,, M, SR M, = v T @ ©
AN %A 10 T9F, 20 T4 3K 10 @94 8, o
3 & = TR R (b) Solve following linear programming problem
graphically :
| AR (8)

P.T.O.
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Maximize Z = 100x + 40y
Subject to the constraints :
5x + 2y < 1000
3x + 2y £ 900
x + 2y £ 500

X, y20 (12)
OR

(c) A furniture company produces inexpensive tables
and chairs. The production process for each is
similar in that both require a certain number of
hours of carpentry work and a certain number of
labour hours in the painting department. Each table
takes 4 hours of carpentry and 2 hours in the
painting department. Each chair requires 3 hours
of carpentry and 1 hour in the painting department.
During the current production period, 240 hours of
carpentry time are available and 100 hours in
painting is available. Each table sold yields a
profit of Rs. 7 each and chair produced is sold for
a Rs. 5 profit. Find the best combination of tables
and chairs to manufacture in order to reach the
maximum profit. (18)
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(%) 10,000 T &t TR W AT We ® FAw F w12

wieE, 14 wfEa sk 16 v oY 9 uIw | |
T W 31 WA PR ¥ e ot s 1432 v
21 A% vee & TR @ W dgea o O FRw @
W 3 ¥ 280 9 Sferm €, @ Ao sy faftr
(matrix inversion method) T ITART TS Y WIAF
Faw = ofir W Sk (10)

Ir=rdr

T I @ 99 W IEE A, B 8RR C, Rwen
HHTE W ST~ ST B, 1 O FEMl & SR Tt
o1 Real€ Fewam 2 -

% et ot 7 TEEA e e
A B C

SGE 180 200 40 1600

THRE 260 100 80 1800

R 120 200 60 1700

W & M (Cramer’s rule) &1 STV &
T U8E TWE A, B 3R C W wig A W A
TG (10)

P.T.O.



