DELHI UNTV. B.COM.(HONS.)/ IV SEM./2018
PAPER BCH 4.2 - BUSINESS MATHEMATICS

Time : 3 hours

Maximum Marks : 75
Attempt All questions. Marks are indicated against each question.

1. (a) One unit of commodity A is produced by combining 1 unit of land, 2 units of labour and

(b)

5 units of capital. One unit of B is produced by combining
labour and 1 unit of capital. one unit of C is produced by 3 un

and 2 units of capital. If the price of A, B and C are 2 27,216
the rent R, wages W and rate of interest I.

2 units of land. 3 units of
its of land, | unit of labour
and X 19 respectively, find

4
Or

The following matrix gives the proportionate mix of constituents used for the fertilisers:

A B C D

I 05 0 05 0o
Fertilizers 1 02 03 0 05
ur 02 02 01 05

(i) If sales are 1000 tins (of one kilogram) per week, 20% being fertilizer 1, 30% being
fertilizer 2 and 50% being fertilizer 3, how much of each constituent is used?

(if) 1f the cost of each constituent is 50 paise, 60 paise, 75 paise and 100 paise per 100
grams, respectively, how much does a one kilogram tin of each fertilizer cost?

(iii) What is the total cost per week? 4

A hypothetical economy produces only two commodities X and Y. The two commodities
serve as intermediate inputs in each other’s production. To produce a unit of X, 0.2 unit
of X and 0.6 unit of Y are nceded. To produce a unit of ¥, 0.4 unit of X'and 0.3 un.il of Y
are needed. 3 and 5 labour hours are required to produce a unit of X' am'i. a unit of Y
respectively. The wage rate is T 20 per labou_r hour. If the final demand of X increases by
150 units and that of ¥ decreases by 120 units, find:

(i) Change in the gross outputs of cach of the two commodities,

(ii)y Change in labour requirement, |
¢ value-added in the two producing scctors. "

Or

owing input output cocflicient matnx:

(iii) Change in th

A three sector economy has the foll

(0 05 0
A= 0.2 0 05
04 0 O ]
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Iy using matnx algebrg. find

(i) The gross ouwtput of cach secor

(1) Towl labour days reguared.

2. (a) Solve the following hncar programming probiem by swapics method
hMax. D L=2x +A4x
Subjectwo  : 2r +x <%

x 25 2%

x v+2x =26

0.

I\

X.. )':
Also find the duzl of the shove problem.
Gr

Given the following mitsal simplex table of minunizatiot problem:

BV X, X, § 8§ A" As Quantity
A 3 1 -1Wox¥y o z
A, 1 10,0 0 1 21
5, 1K2% 1 0 o 40
5% 8% 0 0 M o

(i) Winie the corresponding linear programming probiem.
(if) Solve it by simplex method.
(iii) Is it a czse of multiple solutions? If yes, zlso find the aiternative solution 12

A firm produces and sells two products A znd B, Thcpmﬁlpe:uﬂitofAis?%aﬁﬂp:r
um'tofB?‘3U.Theproducuarcpmccssedmmemmhincmmmm-dﬁm
markets, It takes three times of machine time 1o produce 2 unit of A 25 compared 1o 2 unt
of I3, and 1if 2ll ume isd::votedwprodm-ingA,thcmachinemmndmzammd
10,000 units. The market research indicates that the firm can sell 2 maxamum of §.000
units of A and 15,000 units of B.

Formulate the above as a linear programming problem to maximize profit and sobve the

(h)

same by graphical method. 6
Or

Using graphical method in a linear programming problem, explain how would you idemtif

the case of ;

Scanned by CamScanner



(1) Redundant constraint,

(ii) No solution,

(ii1) Unbounded solution,

(1v) Muluple optimal solution.

Give a rough sketch of each case. 6

3. (@) Find the price elasticities of demand and supply at equilibrium point for the demand

function p‘ =4100-x" and supply function x* = 2p — 10, where p is price and x is
quantity. 6

Or

-

The cost of producing x units of TV sets by a monopolist is given TC = fzg +3x +100

and the demand Function is given by x = 75 — 3p (where p is the price). If a tax of 7 per set
is imposed by the government, determine the monopolists output and price under the
new situation. Find the value of f that maximises tax revenue to the government. 6

(b) A publishing house purchases 2000 units of a particular item per year at a unit cost of
% 20. The ordering cost per order is ¥ 50 and the inventory cost is 25% of the value of the
average inventory. Find the optimal order quantity and minimum total cost. If the supplier
offers a discount of 3% on purchases in lots of 1000, should the offer be accepted?

6

Or
The Demand function and the total cost function of a monopolist are as follows:
p=100-3g+44"
C=4q¢"+10g+ A

A is the level of advertisement expenditure. Find the values of 4, p and ¢ to

re
whe 6

maximize profit.
has a production function 0= AK™ L' ® where A> 0 and 0<a<l. Show

ction has diminishing retums to inputs and constant retums to scale.
V]

(¢) Supposca firm
that production fun

Or

d the MRTS and the clasticity of substitution for the following CES production
Find the

tion:
et p=fil K=K+ (- LT

4t obtained by using L and A" umts of labour and capital
p

i total out
(where x is the are constants.)

respectively, and aand 0
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N Sty
_ie considering buying an energy saving device Whlch w b

J A ernall husSiness il r
u L“.lf ’f I Hu device will cost 112,000, Savings in rupees will OcCcur a1 ( ra(;ducc I
< af fue
‘ pre 1 where [ €q ale time measured in years. Determine how IOng Wil : o I'sm
v (00 ¢
A F'. e (O TECOVET the cost of the device. take € for
(Or 6

PR} demand function i x = 240 - 10p,. where x is quantity demanded and
- TR

¢
At @ :‘“, i ll

¢ With the average cost function AC =10+ Eg find the Consumer's g,, lug

o ien which monopolis! will like to fix to maxirnise profit.
the price 6
- when it is 1 years old, an industrial machine generates revenye 5

Uthe
cws - &35 - RF rupees per year and results in costs that accumulate at t ate

| he rate of
ro i SRR+ 137 rupces per year.

= o fopw paaniy years is the use of the machine profitable?

What are {he net earnings generated by the machine during it period of

arerabiliey”? 6
Or
v oo naraieal revenue function MR =-———5" -1, show that average revenye
(25+9)
4
-:-—,‘r-"v‘ S o= —] P 6
rAT LIV b 61"'9

& () iz X deporited T 50,000 in a bank for five years offering interest at the rate of 8% per

pemmn comrmommded half yearly during first two years, at the rate of 10% per annum

comprmded quarterly for the third year and at 9% per annum compounded continuously

“or fo2 nevt o years. Find his balance after five years. 5
Or

/. dese of 7 3000 which is due 6 years from now, is instead to be paid off by three

cayments 7 500 now, T 1,500 in 3 years and a final payment of X 475 at the end of n

years. If the rate of mterest is 6% per annum effective, find the value of ». 5

(hy A Joan of 710,000 15 to be repaid by equal annual instalments of principal and interest
tver a period of 20 years. The rate of interest is 3% per annum effective. Find:

(i) The anmual installment;
(i) The capital contained in 8" installment; and
tiify The principal repaid after 12 installments have been paid.

Or
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(c)

A machine bought for 50,000 is depreciated at 10% p.a. on written down basis for 8
vears. To make up the loss due to depreciation 2 sinking fund is created by setting aside
a sum of money every vear. What is the value of each payment if the accumulated amount

m the fund is equal 10 total depreciation and if the interest is 5% p.a. compounded
aonually”? 5

An orchard will yield its first full crop at the end of 5 years and is expected to maintain

an znnual income of T 5,000 for 20 vears in all. Find the cash price of the orchard if

money is worth 3% per annum. 5
Or

Machine A costs T 25.000 and has a useful life of 8 years. Machine B costs T 28.000 and

has a useful life of 6 years. Suppose Machine A generates an annual savings of ¥ 5,000

while Machine B generates an annual savings of ¥ 5,500. Assuming the time value of
money is 7% effective. which machine is preferable? 5
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