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Instructions for Candidates

1. Write your Roll No. on the top immediately on receipt of this question paper.
2. Attempt all questions. |

3 ‘Parts of a question to be attempted together.

4. All questions carry equal marks.

5. Use of Simple Calculator is allowed.

6. Answers may be written either in English or Hi‘ndi; but the same medium should
be used throughout the paper.
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1. (a) The following matrix gives the proportionate mix of constituents used for
three fertilizers :

Constituents
Fertilizers A B ' C D
X 0.5 0.1 0.3 0.1 .
b 4 0.2 0.1 0.2 0.5
Z 0.2 02 0.2 0.4

(i) If sales are 1000 tins (of one kilogram) per week, 20% being fertilizer
X, 50% being fertilizer Y and 30% being fertilizer Z, how much of
each constituent is used.

(ii) If the cost of each constituent is 60 paise, 70 paise, 80 paise and 100 )
paise per 100 grams respectively, how much does 1 kg tin of each
fertilizer costs? i e

(iii) What is the total cost per week? : (6)

OR

Mr. X has invested 235000, that he had divided into three investments. Part
of the money is invested in a savings account with an annual return of 6%,
partly in 7% annual yield bonds and the remainder in business. In 2015,
when he lost 6% of the money that he invested in the business, his net
income from all the three investments is Z660. If he invested 23000 more in
the business than in the savings account, how much was invested in each.
 Use matrix algebra. (6)

{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 agriculture goods are required as input. One unit of agriculture output
requires 40 units of manufacturing goods and nil units of agricultural goods
as inputs. A unit of manufacturing goods requires 4 man-hours of labour and
a unit of agriculture requires 100 man-hours of labour. Calculate the total
labour requirement if 50 lakh units of manufacturing goods and 2 lakh units
of agriculture goods are used for final consumption. Supposing the wage rate
is 10 per man hour, calculate the equilibrium prices of manufacturing and
agricultural goods. (6)
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2. {a)

3
OR

A holding company H has two subsidiaries A and B. The subsidiaries own

a small portion of the share capital of H. The proportionate ownership of the

group is given below :

Owier of Shares Proportion of share capital held in company
H A B
H 0 0.55 0.75
A 0.04 0 0.15
- B 0.06 0.15 0
Outside Shareholder 0.90 0.30 0.10

If the separately earned profits of H, A and B are ¥3,00,000, ¥1,50,000
and ¥1,00,000 respectively, find the total pfofits (i.e. separately earned

profit plus share in the profits of other companies) of each company by using

matrix algebra. Also verify that the sum of profits allocated to outside

shareholders equals the sum of the separately earned profits of all the

companies.

(6)

The production function for a commodity is : Q=10L - 0.1L* + 15K —

. 0.2K? + 2KL where L is Labour, K is Capital and Q is production.

(i) Calculate the marginal products of the two inputs 10 units each of

‘labour and capital are used.

(i) If 10 units of capital are used, what is the upper limit for use of labour

which a rational producer will never exceed?

OR

(6)

P.T.O.
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(b)

(c)

4
The joint cost function of a firm producing two products is given by
€ (x,y) = 6x* —~ 9x — 3xy— Ty + 5y*+ 20
where x and y denote their units.

(i) Find the value of x and y that minimize C (x, y)

(ii) Compute the minimum cost. (6)

A firm sells two products. The annual total revenue R behaves as a function
of the number of units sold. Specifically, R = 400x — 4x? +1960y — 8y?,
where x and y are the number of units sold of éach prodlict. The cost of
producing the two products is C = 100 + 2x? + 4y* + 2xy. Determine the
number of units which should be produced and sold in order to maxirﬂise

annual profit. What is expected maximum profit? ' (6)
OR

The demand functions of two commodities, X and X, are x, = p,~* p,"¢ and
x, = p,*® p,”'? respectively, where x, and x; are the quantities demanded of
the two products when their prices are p; and p, per respectively. Find the
four price elasticities of demand and state the relationship between two

products. (6)

The marginal cost function of a product is MC(X) = 2X + 5. Find the
corresponding total and average cost functions when total cost of 5 units is

¥86. Also find the level of output where per unit cost is minimum and the

minimized cost. ; : (6)

OR
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(b)

5

A monopolisf’s demand function is x = 210 — 3p, where p and x are the
price and quantity demanded. If the average cost function is AC(x)=x+6 |

10 ‘ 3 . p ; .
+ 5 find consumer’s surplus at the price and quantity which monopolist

will like to fix. ki (6)

(i) Find the elasticity of supply for the supply function: X = 2p’ + 5, when
p=23. |

(i) The demand x as a function of income y is given by 30x = 10 + 2y.
Obtain the expression for the income elasticity of demand and its value
when y = 250. - (6)

OR

The demand and total cost function of a monopolist are p = 1800 — 50x and
C = 800x + 100 respectively. If the government imposes a tax @ 20% of
sales, determine the total tax revenue that the government will be able to
collect. : (6)

A car manufacturer buys 9000 Rear Mirrors in a year from a distributor. The

- ordering cost is Y200 per order; storage cost is T10 per Mirror per year.

Each Mirror costs ¥300. Suppose that the Mirrors are used at a constant

rate throughout the year. Using calculus, find the economic order quantity

(EOQ). (6)
OR

A monopolist has the following demand and average cost functions :

X t 4 i A
p=50—§ and AC=0.5X +10+i§2, where p is price and x is quantity.

Determine the level of output at which profit will be maximum. - (6)

PLO.
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4.

()

(b)

(c)

(d)

(e)

()

“Attempt any three of the following :

Mrs. X wants to make an investment of ¥500,000 for six years. She has two
alternatives. First alternative provides her a return of 8% compounded annually
and second alternative provides her a return of 7.5% compounded semi-
annually. Which alternative should she select?

A debt of T5.00,000 due 5 years from now and ¥5,00,000 due 10 years
from now is to be repaid by a payment of ¥2,00,000 in 2 years and a
payment of ¥4,00,000 in 4 years and a final payment at the end of 6 years.
If the rate of interest is 7% compounded annually, how much is the final

payment.

A man requlres ?20 00, 000 to purchases a house after 5 years. He has an
opportunity to invest the funds in an account which can earn 6% p.a.
compounded quarterly. Find how much must be deposited in each quarter so
as to have the required amount at the end of 5 years. [Given: FVIFA ,,
= 23.1236671]

Mr. X sells his old car for ¥1,00,000 to buy a new one costing 2,58,000.
He pays ¥x cash and balance payment of ¥7000 at the end of each month
for 18 months. If the rate of interest is 9% per annum compounded monthly,

find x given that (1.0075)'® = 0.8741566.

Find the amount to be deposited into an endowment fund that is to be
compounded annually at the rate of 9% p.a. to provide for an annual

scholarship of 27,000 for an indefinite period of time. (5%3=15)

A firm produces and sells two prodﬁcts A and B. The profit per unit of A
is T40 and per unit of B %30. The products are processed on the same
machine but sold in two different markets. It takes three times of machine
time to produce a unit of A. The machine can produce a maximum of 10,000.
The market research indicates that the firm can sell a maximum of 8,000
units of A and 15,000 units of B. Formulate the above as a linear programming

problem to maximize profit and solve the same by graphical method. (6)
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OR

Write dual of the following LPP :
Maximize Z = 5x + 9x, + 11x, + 7x,
Subject to constraints:
x, +5x, + 14x, < .25
- 2x, - %, +2x, > 54
Sx, + 3x, + 2x,.+ 3x, = 60

X,s X5, X, 2 0 and x: unrestricted (6)

(b) Solve the following linear programming problem by using simplex method.
Maximize Z = 10x, + 12x,

Subject to the constraints:

X X, & 0 (12)
OR

Consider the following LPP and its simplex table to determine the optimal
product-mix of three products A, B, C, which require processing in three
departments :

PT.O.
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~ Maximize Z = 20x, + 15x, + 25x, (Total Profit)

Subject to the constraints:

6x, + 5x, + 4x, < 120 - (Fabrication hours)
X, + %+ x5 18 (Finishing hours)
17x, + 34x, + 10x, £ 170 ~ -(Packaging hours)
X Xy X, X 0
Cj 20 15 25 0 0 0
Ci Quantity "Mt 4 x x Si S2 Ss
j Quanuty . 1 2 3
0 52 S - 45 —43/5. 0 1 0 -2/5
0 1 Sz 7710 -12/5 0 0 1 -1/10
25 17 X3 17/10 1775 1 0 0 1/10
425 . i - 85/2 85 25 0 0 5/2
Cy-Zj 452 -70 0 0 0 -5/2

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

above solution.
(ii) Is this solution feasible? Why? Give brief reason(s).

(iii) Does the problem have any alternative optimal solution? If so, show

one such solution.
(iv) Indicate the shadow prices of three departments.

(v) If a customer is prepared to pay higher prices for product x, how
much should the price be increased so that the company’s profit remains

unchanged?

(vi) Indicate whether the solution given in the table is degenerate. If yes,

which variable is degenerated? ' (12)
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&I 2aiar Bl
; . HUc®H
A B C D
X 0.5 0.1 0.3 0.1
Y 0.2 0.1 0.2 0.5
Z 0.2 0.2 T 0.4

(i) afe wfe @ 1000 o1 (var foreiomt &) <t faght Bt 2, Rl 20% S&F
X, 50% IRE Y 3R 30% INE Z B, A TAF ST F fha= 7 A 3qan
o wrn Bam? ?

(ii) AR FAH Few A W FH: 60 H, 70 I, 80 R 3K 100 W R 100
T 2, O TAE IiE B | w9 wne e Be?

(iii) Wi FTE He AW e IR T 27 _ (6)
Jrerdn

TR X X 235000 T Faw fear 2, Rl 2 9 BRI ¥ 9t 21 o @ v
HAT U S99 @A | 6% e Red & 4, v s i v & 7% At =
T e A IR o B AW WET FaEE A FAw R w21 2015 ¥, gt 39 wwad
¥ ol R Y O T 6% T T ga o, R S S @ on e e
q 3660 B3| AR I T9 @R 9 To ¥ [ ¥ 33000 e Faw g 3,
@ waw FRw ¥ e o @ FRw e wn @ ARew Semfoe @ SwEm
T (6)

(@) fordt srfemaen ¥ RfEi ik G A 8= miver &) fRfein ST 6w g
& I w R forg, R aegs @ 01 T ok FR e @ 0.01 T
T D A qavEE 2 F Iewe o v T & forg Rl aeget o 40
THEA AR PN TGA N T I N T D T A qawas 2| A s

2 T0.
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= T THE @ I 4 AHT-H 5w E Sawaehar B 2 AR P B v THE
% fore 100 AFE-W2 oW @ FEmEd B 21 At fafei aegst @ s0 we
TeEdt AR PR e A 2 e T Siew Eew @ fore I o e F,
e o Y IOAT ) A SRR el w afy wee ver o 2, R Sk
Y aegsl A Ao A N T D (6)

Aar

Rt e BfeET TN T ) 3 wEEE w ¥ - o @ e wa @
T T A WA GoN T U Srel B H @ w9 A R G H AUin Wi

I e v 2 -
S s ot A 3 T AR Yolt 1 g
: : H A B
H 0 0.55 0.75
A 0.04 0 0.15
B 0.06 0.15 0
e IWURS 0.90 030 - 0.10

af2 H, A 3k B 00 @ 3eRT- HorT AT o9 FE: €3,00,000, 31,50,000 IR
31,00,000 2, & Aew AewlE =1 ITEET TR TAE FA & HA AN (T
FHET - FERT AN o R T Haf-al & o e ) = Faieor o @ @
75 gt A B aed Jourst Ft ek e @ A s @
AT - F Ak T R AT B TR B (6)

2. (%) it og & fow ST w3 : Q = 10L - 0.1L% + 15K —0.2K? + 2KL W -
L s 2, K Tt 8 3k Q 3w 21
(i) & TAYe B qwia Il H IO Hforg, FEA F wE ¥ 9 AR N A
10 STl ITE & W@ B ;
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(ii) afe 5N A 10 FoTEAl ST A WR F, A W R IwERr @ T Qe
Brit o’ v wweeR Iaumesw i ot IR 7@ wan? (6)
et

R W g A S @ ST @ R wge oW w1 39 R R T R
C (x,y) = 6x* - 9x — 3xy — 7y + 5y* + 20
& x 3R y I Tl F e B ‘
Q) xaﬂ?ymagwﬁm.aﬁﬁvwhc@y)aﬁwm%

(i) ~gATH AR F MO FAC | (6)

(@) wﬁamm%laﬁm@mRﬁnﬁw@a&m%@W

% ¥ H 21 3T T H R = 400x — 4x2 +1960y — 8y?, FET x AR y YAF IeE
Ft A TE THEA A FEn B A IR D IET & ARG 21 aitie o @
Fftrmaw w & fore Sefee it 3= o Gl swEdl @t een FuiRa Hikm
ofera sftraw o = BAm? (6)

At

3 a5 g, X, IR Xzﬁz“ﬂmwﬁm: X, =p, *p e A x,=p p,"? ¢, wE
3 A IR F A A A=A 2, °Afh, I F wHw p, R p, 1A A
IR I AT G o AR A IeE @ G w9 TR0 (6)

MMWWWWMC(X)=2X+5%WE5W3&@
WNTE 386 B, WAL Hel N TaS R HFEH TG S A 8, I @
a8 TR W 7 e T A T AR e A 2 o 9 e e
2l : | (6)

! L
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Jrexar
Rt vafre & Wi @ d x = 210 — 3p, §, W8 p 3R x HHE I AT A TS
A 21 AR TR wie EeH AC(X)=x + 6 + %,%,‘chaaaﬁaﬁsﬂtww
IR F AR T FRTC R TR 5 AT SR
& (Eh‘) (i) s wew & forg s =t A T Ao - x=2p2+5,'€(ﬁp=3'§i

(i) 30x = 10 + 2y BRT @ y & G & ¥ A 791 x § 7 21 3R y=250 B,
A FE AT AR IER T B foe s e S (6)

Jrerat
e Tt @ W AR e AN BFIT T p = ISOOfSOX‘@!C=800x
+ 100 81 9l a@R fd w 2o%ﬁ.a%wm%,ﬁ@mmﬁaﬂi‘a
Ffom ol TR vaa & A qEw Bl (6)

(@) e T Fmiar v e 2 v a6 ¥ 9000 R fi @lieen 2, R iR
%200 W 3§ B 3R wERwr A i A 210 Wi e 31 v R @ B 2300
21w AR B B & Swae R af v we ® W s ) ddsed ot
IR wE, Rewad S A (E0Q) we #fve ' (6) -

Jeqdr
B Tl & Uy Rl RaiE 9k TR S BRI p=50*§ AR

4 " '
AC:'0.5X+10+%,'6TGTpEﬂ‘H% IR x WA B) IeME H qF TR iR

e v o ey st - (8)
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4. Frffem ¥ ¥ o @9 @ AR

(%)

)

()

A X 9% a9 & forg ?5oopoowﬁ%ﬂmmﬁlaa%nm€t‘ﬁm%’:
vee faweT 3% A w0 ¥ 8% W Revt wem wwan @ ok Tww fawer 3R
yef - affer ®7 q 7.5% & Ret wem oar 31 IR @ @ fwer g =ify?

25,00,000 T T 07 Foreat 9@ A 5 aﬁ‘ifgmmﬁ 3 ¥5,00,000 T T =01
et s & 10 a9t ¥ e 2, R 2 @ ¥ 2,00,000 €93 3K 4 7 ¥ 4,00,000
A T I IS 3N 6 WA B A A mwmgﬂmm%mﬁm
W 7% A awgfe 8, W Sifaw e e 2em

TE SR A 5 A B A U e @ T 220,00,000 H @ 21 6@
U e @A A e o o v e 2 e 9 6% wi ad ot A safiRa
ThgfE S AT T Fh 21 T8 T How oy ot F et afdr
@ W feT Wi 5 AW @ A A v afy fiw @@ [ FVIFA

=23.1236671]

(6%.20)

N T HO GOl FR 31,00,000 F T F @il 98 72,58,000 B UF AE R
@ qR| qE Ix T AT FQ T AN TAF FET 3 A 18 FEA 9 27000
A A F B AR = W 9% i af A o Wi gfe B s 2,
A foar wr wwE x W@ SR W (1.0075)F = 0.8741566 1

v qaret A & s A w= awe ofi e ik, SR st safr @ R
%27,000 & AMffeh BEYR ¥ & & e 9% wfy af &t @ @ affe gfe fmar

W 2 (5%x3=15)

PO



2471 14

5. (%) TH W A 3R B A e T o 3o 1 A 9 9 T W 240 B S B
' o ol T W 230 B) IR A v B W  waf R e @ A @
ST - T AR, F A< A BN A TN T THE BN I FA A HAA D &
wﬁ#wwm#mﬂ#aﬁmlbmo & IWET W gEdl Bl TER
FAEU ¥ Tan we 2 wh A 3 s 8,000 FTEAT SR B # 15,000
TaTEd A G B AN R AT B @ e SR i v W i

T B ¥ N R Fm AR N Tfhea At gr s il (6)
—
(=) Frifafers LPP @1 24 (Dual) R | (6)

Maximize Z = 5x, + 9x,+ 11x, + 7x,
Subject toA constraints:
- x, + 5x, + 14x, < 25
2z, ~x; + 2%, 2 54
5x, + 3x, + 2x, + 3x,= 60
; g ;{4 20 and x;: unrestricted -
(@) mmmmﬂmmmmmaﬁwmr
| - | (12)

Maximi_ze Z=10x + 12x,

Subject to the constraints:
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FHqar

& I A, B, C & Teaw Ia-Rom @ FuiRe s @ fe R
LPP 3R @t W e W fER A, B &9 fml ¥ swiemor &

HraTaEE B 2
Maximize Z = 20x, + 15x, + 25x, (| @)
Subject to the‘constraints:
6x, + 5x, + 4x, < 120 (Fefor =)
X, +X,+x,<18 (aReor u2)
17% + 34x, + 10x, < 170 (F=fs we)
X, Xgy Xy 2 0
Ci 20 15 25 0 0 0
. Il '
Cj HEAT Srarm X4 Xy X3 Si S2 Ss
0 52 S1 -4/5 —43/5 0 1 0 -2/5
0 1 S2 -7/10  -12/5 0 0 1 -1/10
25 17 X3 17/10 17/5 1 0 0 1/10
425 Zj 85/2 85 25 0 0 5/2
Ci-Zj 4512 =70 0 0 -0 -5/2

(i) I AU )T ST Y HafiRd Iwre R koo dnes @t

o

" (ii) 9T 9% S 9vE 27 7 gt wrer v

¥
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(iii) = e ¥ W Jwferwn nedt wwaw 27 Al #, A v ar
fRarw

(iv) G o @ 9 W = ¥R AR

(v) 9 T WEw I x, @ Frg Ivu A gEm B fag daw 2, | S A
am suRafda @ & foe e F et gfe & o wfee? '

(vi)ngmqﬁ?mifﬁmwmnmﬁmﬂﬁmﬁﬁ,ﬁaﬁqmm
Fqf 27 | (12)

(300)



