516

28

HIN W YT 4 W A 3 A @
e TAW W AEEH AW W Y B o 39 i
e YAE YR B fhew o &0 Ieaed wen AR
T FA1 I O WA W wwen @ w9 X Bl
X E ' A @I (6)

(2000)

[This question paper contains 28 printed pages.]

Your Roll No...............
Sr. No. of Question Paper : 516 H
Unique Paper Code 1 22411402
Name of the Paper . Business Mathematics
Name of the Course : B.Com (H) - Core
Semester : IV (CBCS)
Duration : 3 Hours Maximum Marks : 75

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 is to be attempted together. .
J. Marks are. indicated against each question.

5. Use of Simple Calculator is allowed.

6. Mathematical tables and graph shall be provided on
demand.

7. Answers may be written either in English or Hindi;
but the same medium should be used throughout the

paper.
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(a) A manufacturer is engaged in the production of
three products A, B and C, which are sold in
three different markets I, II and III. The annual
sales (in units) of these products in these markets'
are tabulated below :

Annual Sales (units)
Products
Mark
arkets A B B
1 12,000 5,000 10,000
11 8,000 17.000 6,000
111 5,000 22,000 9,000
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(iii) = N FErEE w1 OF IwEET B ge 27 3l
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(v) Seneml = deng e w87
(vi) o & i3 awear & &ROT 34 59 W wElE
B WY @ ey (12)
() foefofea oot % & @ ford
Ffowem Z = 5x, + 9x, + 11x, + 7x,
wfoael & i
X, + 5%+ 1x, < 25
Wi By H 2R .54
5x, + 3%, + Dot 3x, = 60

Xy Xy, X, 2 0 and x,: Jwfaefe

(6)
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You are required to calculate :

(i) The total revenue from each market, if
these products are sold at ¥45, T25 and
235 respectively.

(ii) The gross profit from each market, if the
cost of producing these products is %36,
Z19 and 27 respectively. (6)

OR

(b) Gambhir Fan Ltd. manufactures three models of
ceiling fans. The material, labour and finishing
costs for manufacturing a fan are given in the
table below :

Cost ()
Model v }
Material | Labour | Finishing
A 200 500 100
B 100 200 300
(& 300 200 300

In a particular week, an amount of Z1,80,000,
Z140,000 and 21,20,000 is used for labour, finishing
and materials respectively. How many of each
model of ceiling fan should be produced to use
exactly each of these allocations? (6)
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(c) Two companies A and B are holding shares in
each other. A is holding 20% shares of B and B
is holding 10% shares of A. If the separately

earned profits of the two companies are ¥98,000

and ¥49,000 respectively, find out the total profits
of each company using matrices.

Also show that the total of profits allocated to
outside shareholders is equal to the total of
separately earned profits. - (6)

OR

(d) A two-industry input-output relationships are given

below :
C .
Industry 1 busumption - Final Demand
I 16 20 4
I 8 40 32
Labour (days) 80 120

Using matrix notations, determine :

(i) Gross output required to satisfy the new
final demands of 18 units and 44 units for
industry I and II respectively.
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Cj— 2 10 8 0 0 0 Quantity
BV X: Xz X Si S: Ss (b))
Xz 3/5 1 2/5 1/5 0 0 120
Sz 8/5 0 1215 -4/5 1 0 240
Ss -2/5 0 17/5  -4/5 0 1 320
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(ii) Total labour days required.

(iii) Equilibrium prices if the wage rate is 240
per labour day. (6)

(a) 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 Z86.
Also find the level of output where per unit cost

is minimum and the minimized cost. (6)

OR

(b) At time n = 0, the annual world use of oil was 120

trillion of barrels. The annual consumption of oil is
increasing at the rate of 1% continuously.

Assuming the rate remain the same in future:

(i) How many trillions of barrels will be

consumed in the next 10 years from n = 0?

(ii) How long will it take to consume all the
available oil if the world reserves are of

- 1,08,000 trillion of barrels in the beginning
(assume that no new exploration is
available)? (6)

.20,
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(¢) A firm produces two items X, and X,. The
market prices are given by: p, = 100 — 2x, and
p, = 125 - 3x,. The cost of production is
12x, + 11x, + 4x,x,, for producing x, and x, units.
How many units of each item should be produced
to have maximum joint profit? Find the optimal
prices that monopolist charges to maximize profit.
Determine the revenue, cost and profit for the
optimal level of prices and quantities for the two
items. (6)

OR

(d) The joint demand functions of two products are
X, = 2p,%6 p,°% and x, = 3p,°7 p,*°, where x|
and x, are the units demanded of the two products
when their prices are ¥p, and ITp, per unit
respectively. Determine :

(i) Four price elasticities.

(ii) Percentage change in the quantity
demanded of both products when:

(a) p, increases by 2% from the existing
level.

(b) p, decreases by 2% from the existing

level. (6)
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(e) A monopolist discriminates prices between two

(f)

markets and the average revenue function for the
two markets are AR, = 53 - 4Q, and AR, = 29
- 3Q, and his total cost function is C = 20 + 5Q.
Find the profit maximising outputs and prices in

the two markets. _ (6)
OR

A manufacturer’s production is given by the
function f(x,y) = 100x**y"* where x represents
the units of labour and y represents the units of
capital. Each labour unit costs 150 and each capital
unit costs 250. The total expenses for labour and
capital cannot exceed 50,000. Find the maximum

production level. (6)

3. (a) A monopolist has the demand function p = 7.2 —

0.2x and cost function C = 15 — 4x + 1.2x% If a
tax of t per unit is imposed, find the output and

price that correspond to the maximum profit.

Also, determine the tax rate that maximizes the

tax revenue. (6)
OR

P.1.0.
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(b) A factory follows an economic order quantity WA 2300 ® 3N Hew R 260 WA "‘lﬁf 21 q}qﬁ

system for maintaining stocks of one of its PO VT g e #
component requirements. The annual demand is
g :

24,000 units, the cost of placing order is 300, and

the component cost is ¥60 per unit. The factory ) . ) (i) m 2 IwEN TU AE FRW wEn

has imputed 24% as the inventory carrying rate.
p Y ying

Determine : (ii) e |

(i) Economic Order Quantity using Calculus.
(iii) &R J & fow seaw FAw, 98 a9 g¢ &
(ii) Total cost.
wE af 360 AN @ s (6)

(iii)) Optimal interval for placing orders,

assuming a year is equivalent to 360 days. (@) fdt See Sl'l‘ﬂﬁ x=a\/pr - gp— 5 s x

(6) Y W
#E 3K W ¥, a 3R b Wit e ¥ a IR
(c) The supply of a product is x=a,/p—b where p ; b W W, At Eﬁi B, W U W T ki
and x are the price and quantity, a and b are Y ' p & @ ¥ g & FE A" W u WY sk

arbitrary constants. Find restrictions on a and b, if ; J
y fea @5 a5 @ A gfe B a9 wed ? SR W@

any. Also, find price elasticity of supply in terms

of p and show that it decreases with increase in p = 2b W THE B (6)
price and it is unity at p = 2b.  ° (6)
It
OR

P.1T.0,
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(d) Using calculus show that total cost function

TC(x) = a(x-5)> + b is an increasing function
and changes from concavity to convexity with a

point of inflexion. (6)

Attempt any three : (3x5)

(a) At three-month intervals, Mr. Sharma deposited

%1000 in a savings account which credits interest
at 12% per annum compounded quarterly. The first

deposit was made when his daughter was born
and the last deposit was made when his daughter .
turned 12 years old. The money remained in the
account, compounded quarterly and was presented
to the daughter on her 15" birthday. How much

did she receive?

(b) A delivery vehicle costing 500,000 will depreciate

to a scrap value of ¥50,000 in 5 years. Compute
the book value of the vehicle at the end of third
year if:

(i) reducing balance method of depreciation is

used.

(i1) straight-line method of depreciation is used.

?.1.0.
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(¢) The sums of 5,000, Z8,000 and %12,000 are due (7) & I ® qgE WA Hed x, = 2p,0¢ p,0¢ I

i S A y d
at the cr?d o1 2" 5', and 9 years respectwe!y f .the x, = 3p,07 p, 03 o X, bk x, 2 o ot
rate of interest is 9% per annum effective, find

the year at the end of which a payment of 225,044 N T gl ¥ T I e A Ip, SR I,
may be made to settle all the dues. Wi gfie # fuiRa =

(d) Harshdeep purchased a house for ¥50,00,000 and

i Wl
has arranged 80% loan from a bank for this 1) :

purpose at 12% p.a. He proposes to repay the

(i) 2 el & wir AR A A vl wRad o

loan in 12 years by quarterly compounded

instalment. Calculate :
(%) p, A@ T A 2% ¢ W B

(i) the amount of instalment.

(@) p, We@ wR A 2% A B o B

(ii) total interest paid during the first three ' (6)
years.

(e¢) How much money should Mrs. Roy deposit with (%) W% a ® & ¥ s ww

the bank so that she receives ¥35,000 after 3 years 2 3R I o & foe siem oo weee AR, =
and another 245,000 after 5 from the date of
deposit, if the rate of interest if 10% p.a.

) ) 53 — 4Q, 3 AR, = 29 - 3Q, B IR IgE &HA
AE wEEH C = 20 + 5Q B A TR A
FtEad & I AT AR FAA G Hifor!

tables and book cases. For one table 12 units of (6)

5. (a) Two material A and B are required to construct

A and 16 units of B are needed while for a book
case, 16 units of A and 8 units of B are required. on

The profit on a book case is ¥25 and ¥20 on a

P.T.0.
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(i) n=10 & 3 10 a0 ¥ fore R & &
|Id B ?

(ii) aft s ¥ fEa wer 108,000 RFET e W
? (wm ife & i @R s=mr 18 gam 2)
A Tl IueR AT H I wA A e
g w7 (6)

(W) v W A e X, ok X, Pffe w® ) e dee
@ yhR A F p, = 100 - 2x, AR p, = 125 -

3x,1 X, AR x, THEA ® IEA & fow IEEA

WOE 12x, + 11x, + 4x,x, 81 SEwaT dgF A
W S D Y TR T o e T @
I T s wifRe? Sfteaw A W R @
i EfE? 0 TE T A Teaw 99 AW
A A TR & Ty FE AR A R g '
3} TorE, WRE AR ww FeiRa @i (6)
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table. 100 units of material A and 80 units of
B are available. How many book cases and table
be produced to have maximum profit? Formulate
the above as a linear programming problem and
solve. (12)

OR

(b) A firm produces three products A, B, C using

three resources (material, machine hours and
labour hours). The manager of the firm wants to
find out the best production strategy. By using

Simplex technique, the following solution was

obtained.
Cj — 2 10 8 0 0 0 Quantity
BV X; X, X; Si S Ss (®)
X, 3/5 1 2/5 1/5 0 0 120
Sz 8/5 0 12/5 . =445 1 0 240
Ss ~2/5 0 17/5 - 4/5 0 1 320

(i) Do you agree that this is the best
production strategy? If not, improve the
solution to get the best production strategy
and indicate how much quantity of each

product should be produced?

P T
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(ii)) Are all the three products produced? If
not, why?

(iii)) Are all the three resources completely
used? If not, how much of which resource
is unused?

(iv) Can there be an alternative product mix

which gives the same total contribution?

(v) What is the marginal worth of the
resources?

(vi) What happens if 34 labour hours are lost
due to some mechanical problem?  (12)

(¢) Write dual of the following LPP :
Maximize Z = 5x, + 9x, + 11x, + 7x,
Subject to constraints :

X, + ox, * 14x4.s 25
2x, —x, + 2x, 2 54
3Kk 3%, 4 2%, o 3%, = B

X,, X3, X, 2 0 and x . unrestricted

(6)
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(i) smawms o ww Rad

(iil) S oPe, R wogd w40 AR W Rew
2l (6)

2. (@) & I & @ aFE wET MC(X) = 2X + 5

21 99 5 TR W HA AW 286 B A L@l HA
IR eE TN WA A HAYI FITYIC H T8 EWR
W AR e R g weE e S g

A 21 (6)
g1
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(W) @ wufEi A IR B TH T & WU T A &

TH B & 20% IR E A BRI AR 0% TN
B ol AN w1 FeET- e JftE AW
798,000 AR 249,000 ? W ARY® = Iw@RT =@
TRAE A H HA AN A FIOG

7z Wt REn & wwd Jwuws B sElRe ww @
FHA AN, Fo ¥ FhfE W R R R (6)
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OR

(d) An electronics company produces three types of

spare parts for gym machines. The company buys
castings of the spare parts from a local foundry
and then finishes the spare part on drilling, shaping

and polishing machines. The selling prices of parts

A, B, and C respectively are T160, 200 and ¥280.
Castings for parts A, B and C respectively cost

2100, 2120 and %200. The shop possesses only
oneof each type of machine. Cost per hour to run

each of the three machines is %400 for drilling,
%600 for shaping and 600 for polishing. The
capacities in terms of parts per hour for each part
processed on each machine are shown in the

following table :

qud
I 3ifaw |
I 1}
16 20 4
n 8 40 32
yH (Raw) 80 120

AT AT & Iw@E wa, Fufor #ifw

Capacity (per hour)
Machine A B C
Drilling 25 40 25
Shaping 25 20 20
Polishing 40 30 40

Pr.T.O.
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The management of the company wants to know
how many parts of each type it should produce
per hour in order to maximize profit for one hour
run of the machines. Formulate this problem as a
Linear Programming Problem. DO NOT SOLVE
IT. (6)

(%) wm fnfiar @9 Se@ A, B iR C &1 IaeT & @
2, S A - e AR L 1SR I X S e
# 3 TR ¥ T I @ afie R (FEEar ¥)
A a2

arftes fgn! grgah
Iare
) A B B
I 12,000 5,000 10,000
I 8,000 17,000 6,000
11 5,000 22,000 9,000
T IUFT A :

(i) v% @R ¥ H9 TorE, dRR T IR A
FHI 245, 225 W I35 GT A= o Bl

P 15
(i) 9% TR ¥ THA W, AR T IR &®

IR # AN w236, 29 IR 227 B

(6)
an

(@ iR B fofRe dfvm B @ @ dew T 31 T
%ﬁﬂm%ﬁqm,msﬂwﬁﬁmmﬁwﬁa
iferr A & TE -

T (3)

200 500 100
100 200 300

i Ay qwE A, sw, uftewor s wenlt @ fae
HAW: 21,80,000, 140,000 3R 1,20,000 & AR &
Iwan frar wEr B T A YRE AT W QUi
I FA @ g AR @9 & 7 died @ e
I A WA iRy ? (6)
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