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The maximum marks printed on the question paper are applicable for the candidates
registered with the School of Open Leaming. These marks will, however, be scaled
down proportionately in respect of the students of regular colleges. at the time of

posting of awards for compilation of result.

Answers may be written e¢ither in English or in Hindi: but the same medium should -

be used throughout the paper.
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Attempt a// questions. Logarithmic tables and graph

papers will be supplied on demand.

Use of simple calculator is allowed.
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20 : . .
tf the demand law is x = PR find e; with respect to price at the point where
p+

p o= 3. 6
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Let the cost function of a firm be given by the following equation where C stands for

cost and x for output :

C = 300x — 10x2 ~ %x?’.
Calculate :
() output at which marginal cost is minimum,
(i) output at which average cost is minimum, and

(fif) output at witch AC = MC. 6
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A monopolist firm has the following total cost and demand functions :
C=aQ” +hQ + et p = - uQ.

What is the profit maximizing output level when the firm (s assumed to fix the

output ? Verify that this is the same result as when the firm fixes the price. 6
fedl wfust w9 @t fefafea w0 @F@ ok =5 wed §
C—aQ” +bQ +c,p=H - aQ.
@ sfusan Frfd T F g, W 9g 9 S § e fia frem
FE § 7 HeEd wite c g 9g ¥, 99 wH #iEa e s ®
O

(3rgan)

I the marginal cost function is :
(x)=2+3g +
: v

find total cost function F(g) when F(1) = 21. 6

=2+ .a\/_ + —Ef: F ’
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If I{s) = 3¢ 3 crores of rupees per vear. what will be the capital formation in the time

pertod of 5 vears. and during the last year of the plan period, i.e., 5th vear ? Also

find capital growth equation or time path of capital when (0) = 25. 6
() = 33 ®US TUYT alftier €, 5 98 =] wAEy T FR A day ®
sifem = aefq 5§ AW & e S FEi w g 2 S dafs gt
AuET YSit ® W ug o ¥ &ifeu, 9 k0) = 25 ¥

O

(3rgam)

A company needs 80.000 units of a particular component every year. The unit price
for the component is ¥ 50. The ordering cost is estimated at ¥ 200 per order and the
annual holding cost is estimated to be 20% of the value of an average inventory. What
should be the most economical size of the order ? 6
mmﬁﬁuﬁaﬁ-wﬁﬁmgﬁﬁso.ooomﬁiﬁwmaﬁ
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The price elasticity of demand of a commodity is :

Ip
p-1)(p+2)

nd=(

Find the corresponding demand function if quantity demanded is 8 units when the price

15 ¥ 2. 6

T g% &I | H FEd AH ;
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Or

(31¥am

Find the marginal rate of technical substitution for the following production function :
' -1/8
x = f{l.k)= [ak—e +(1 - Ot)l_e:}

(where x is total output obtained by using / and k units of labour dnd capital
respectively). 6
frafafen seoea wem & fou wifafays woro=ar &1 dm\ ) 9.
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{¢)  What is a matrix 2 When are two matrices conformable for addition or subtraction 7

Distinguish between symmetric and skew-symmetric matrix,

wn

e (o) N 7 aewd § 7 Q) W w9 9 Hudl awed & T
Tl @4 € 7w ok fovn gufim srege § fate #few
Or
(3rgam)
Solve the following LPP by graphic method :
Maximize - 2x + 5y

Subject to : x + 4y < 24

s
s
I

IA

frefafes e dum woen 1 aeel Bl g w@ sifs .
Maximize = 2x = Sy
Subject to : x - 4y < 24

v + oy €21
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{h) Given the following simplex tableau :

Cf —?
l Basic Variables X, X, 8§ S, S Quantity
1 0 1 0 0 4
0 1 0 I 0 6
3 o 0 -2 1 .6
Z, 0 5 0 5 0 30
C-2, 3 0 0 5 0

(/)  What vanables torm the basic solution ?

()  What are the values of C), C5. ..., Cj 2

(#ii) 1s this the optimal solution ? If yes. explain; if not, find the optimal solution. 9

frafafed ey oo wed § .

¢, -

l Basic Variables X; X5 S, S, S; Quantity
1 0 1 0 0 4
0 1 0 1 0 6
3 0 0 -2 1 6

Z, 6 s 0 5 0 30
Cj_zf]' 3 0 0 -5 0

() HIHEAY = Hd & CEIGEE S

(i) Cp. Cor oo C, % 0 AH ¥ 7

Gii) F A% TEAH '@ & 7 d9fg °, @ ww FiWg af TE @ geam ga

A HC |
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Or
(379

A person consumes two types of food A and B every day to obtain 8 units of protein,
12 units of carbohydrates and 9 units of fats which is his daily minimum requirements.
I kilo of food A contains 2. 6 and 1 units of protein. carbohydrates and fat féspectively.
I kilo of food B'comains 1. 1 and 3 units of proteins, carbohydrates and fats. respectively.
Food A costs ¥ 8.50 per kilo and food B costs ¥ 4 per kilo. Determine how many
kilos of each food he should buy daily to minimize his cost of food and still meet the

minimum requirements,

Formulate the problem mathematically. Write its dual and solve the dual by the simplex

method. 9
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{u)  An automobile company uses three types of steel 5y, §5, §3 for producing three

types of cars ¢|. ¢4, ¢3. Steel requirements (in tons) for each type of cars are given

below :
Cars
cy Cy c3
5 2 3 4
Steel 55 1 1 2

Determine the number of cars of each type which can be produced using 29, 13 and

16 tons of steel of three types respectively. 6

TF A ST 4 GFR & FX ¢y, ¢y AR ¢ T & T 99 5w
T 5. v, AR 53 F I F ¥ ) TAF TER F FR F AU 7@
¥ sewEsa () A F |

E AL
€ © €3
s; 2 3 4
ELIG] 55 1 1 2
S3 3 2 1

A YR & TEE F OFF: 29, 13 W 16 S H ITEAM FQ G T S
T 90 Y&F YER F SR w1 wem fwifa wifen
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Astha and Beena went to Big Bazar. Astha purchased 2 pairs of jeans, 5 tops and
2 pairs of footwears. Beena purchased 3 pairs of jeans, 4 tops and 1 pair of footwear.
If a pair of jeans cost T 350, Top cost T 145 and a pair of footwear costs

T 123, calculate the total amount spent by Astha and Beena in the Big Bazar. 5

e SR Son fo dER T 1 s 4 2 SRS, 5 o e 2 Wi
S @de | Efion 7 3 Wi W, 4 O iR 1 S sm sl | Rk @
Sirgl SAH H W ¥ 550 ¥, AW A AVE T 145 ¥ O wE W S
A % 125 %, 79 A #R S gr fam 9em # w6 o#t T g
F1 g wifsg |

Or
(g

The stock register of & grain merchant shows that the total stock as a whole of wheat,
parmal rice and basmati rice at the beginning of a month was 4,600 tonnes. On tenth
of the same month he sold and delivered 200 tonnes of basmati rice.. Then there was
as many tonnes of basmati rice as wheat. On fifieenth of the same month, 1,200 tonnes
of wheat was sold and delivered. Then the number of tonnes of wheat was equal
to the difference tetween the number of tonres of parmal rice and basmati rice. What
was the stock posdion ot basmati rice, parnal rice and wheat at the beginning of the
month ? Assume that there was no procuranent during the month. Use the system of

matrix to solve this problem. 6
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W SIS SR B i R & TR # emw § A, v e o
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An economy consists of two sectors — manufacturing and agriculture. To produce
one unit of manufacturing output. 0.1 uvnit of manufacturing goods and 0.01 unit of
agriculture goods are required as inputs. One unit of agriculture output requires 40. units
of manufacturing goods and one unit of agricultural goods as inputs. A unit of manufacturing
goods requires 4 man-hours of labour and a unit of agricultural output requires 100
man-hours of laubour. Calculate the total labour requirement if 50 million units of
manufacturing goods and 2 million units of agricultural goods need to be produced for

final consumption, 5

PT.O.
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TF SdEwEn & 9 aFe-fafmim iR wfw ¥ 1 fafmiu vl & w
IFE F T & fau fave & wv o fafio awg & 0.1 3 @R 0.01
FH-T & FEvEEm B T | FN i # e R & faw fRw @
vy 4 fafmio-awg =1 40 3% 3R FfY wg F & THE B SETEA
T & 1 fafmim e % W =R fau 4 smowd v wf fala =t
TF SR & [ 100 F-53 FT FEvIEA el & | fem Ivdm & feg
fafmin =g =1 50 fofemm senal o Fiy-agg #t 2 fafaes wwEdl &

IUET FH HEVIFA T W FA HH-IGIGHA UREET i |
Find the optimal solution to the assignment problem having the following cost matrix :

Cost (in T thousand)

Jobs —

Workers | J J5 Js Jy
W, , 65 60 61 63 |
W, 61 67 59 35
W, 55 57 53 62
W, 58 55 36 54

Also indicate the total minimum cost of completing all the jobs. 11
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TE (B v A #)

& -

ST | J d, 3y J,
W, 63 60 61 63
W, 61 67 59 55
W, 53 57 53 62
W, : 35 56 54

T wE W @ W B R TE g oW AR |
()r

(3Fg=m)
&
Suggpest optimal assignment tor four salesmen to sales territories where the estimates sales

tin lakhs ¥y to be made by each of the salesmen in different sales territories are given

below :
Sales Territories
I I1 I v v
A 16 S 13 17 10 8
B 16 16 20 15 12
Salesmen C i2 8 10 13 15
D 18 16 17 12 10
What will be the total maximum sales ? i1

PTO.
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fowl el & fau =m fowiwdlsl & fau gean fo0 & game sef fafa=
fowrl & 7 yos fasmtewd grn 1 99 gl arsfed fowt 99 & W ¥ .

foroht &=
I I1 11} v A4
A 16 13 17 10 8
B 16 16 20 15 12

fagterat ¢ 12 8 10 13 15

D 18 16 17 12 10

FA Afuwan fawt =0 M 2

(¢} The accounts clerk has calculated interest on a certain deposit for 6 months @ 5.25%
per annum instead of 3 months ‘a 6.25% per annum. In this process he charged

T 104 extra interest. What was the principal ? 5

oen fafs 3 e o e | s R F AU 62s5% afts @ @ e
W, 6 WEH & fau 5.25% af® 1 R = uiefea fRw 1 3@ whEm
d 3E 7 104 s e waRE fEA | qH o ?

Or
(31era)

Jatin Deshmukh proposes to sell has old car that is likely o fetch a sum of Z 1,00.000.
He wishes to buy a new car after 4 years at the likely price of Z 2.89.000. If he invests
the sales proceeds of the old car in a bank that pays him interest @ 12% per annum

compounded quarterly. will Jatin have enough money to buy the new car ? 5
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e 2VHE AT GO FR S=A Gwa ¢ fE W2 1,00,000 e
TYEA T | 98 AR 94 & A ¥ 2,89.000 F d9ifad HiHg W TH | PR
Gie = T OF I #R &% fowa g & aft s7 d% 0 12% e
F W W W AW W T, N IS I T FR e & fo wiw

¥q g oSgm ?

A shipping company borrowed a sum of ¥ 30 million for 2 vears to meet urgent financial
needs. It agreed to pay interest at 8.5% compounded continuously. How much the shipping
company will have to pay at the end of 2 years ? (917 = 1,1853) 5
& U afmed sl 3 soEvds faxia srevawas w1 qfd % fag
> & fom ¢ so fafeem =1 uf AR & 1 S FRE 9aE 8.5% @
W AN A qg fea 12 T8 # A g diEaed & 1 fRE e

FTE B2 01T - 1185
(O
(3rgan

Mr. X borrowed ¥ 10.00.000 from a bank to purchase a car and decided to repay

" monthly equal instalments in 10 years. The bank charges interest at 9% compounded

monthly. The bank calculated EMI as T 12.668. Find the principal and interest paid in

Ist and 2nd year.
[Given : (1.0075)y 120 = 0.4079386; (1.0075)°198 = 0.4462063;
(1.0075) %6 = 0.488063: a|gg0.0075 = 73839165 aggp gg75 = 68.258253]. 5

P.T.O.
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#t 9 T wR @it & fauw 9% ® 7 10.00.000 W fauw dr 10 99 H
T Wi few 4 gFn & ey fea | 9% Aifas w9 8 wafad
9% SIS A1 & | 9% 1 §HW WEE [ 12,668 i ®I | e au
AR TR I H wew godd R =N §E &I |

Ifeam a1 € . (1.0075)-'29 = 0.4079386; (1.0075)"198 = 0.4462063;

(1.0075) %6 = 0.488063; a|gg09075 = 73-83916: dggg 75 = 68.258253].

A moneylender charges “interest” at the rate of 5 paisa per rupee per month, payable

in advance. What effective rate of interest does he charge per annum ? 5

TF Heem I0m 29 9fq o wfe v90 W5 T @t o W ‘e

T o9 ufd A we W ow wee R Wi Ea S 2 |
Or

(379

Explain the concepts of effective rate of interest, nominal rate of interest and force of

interest. Bring out the relationship among them. 5

S F JWE T, WehfdE ¢ IR S Hi Vo K HHTANS FH WS
FIAU 1| ITH O GIY W FHW ST )

16 10,000



