This question paper contains 16+7 printed pages] -

Your Roll NO....coveean.

5787
B.Com. (Hons.)/lI | D
BUSINESS MATHS—Paper XI
(Admissions of 20014,.and onwards) ' N
Time : 3 Hours e : _ - Maximum Marks : 75

(Write your Roll No. on thé top immed'iately' on receipt d}‘ this question paper.)

Note —(i)
@) .

femuit :(_i)'
)

The maximum marks printed on the question p?per are applicéble for the
candidates gégistered with the .School of Open Learning. These marks wﬂ_l,
however, be scaled down’ propoftionatély in respect of the students of regula‘r‘
colleges, at the time. of posting of, aWérds for compilatidn of result.
Answers may be/ written either 'in English or in Hindi; but the same medium
should be used throughout the paper. |
W—Wﬂ&ﬁmw Waﬁmaﬁwaﬁh A yas-u
m%m_m%|ﬁaﬁaﬁa®ﬁ1$mamm
Qi TRk WEed SR wR W feA Sem
W Y- I et W e el T e A difsg; wfe
Wl S F WO T & g e |
Attempt All questlons
Logarithmic tables and graph papers will be supplied on demand.
Use of simple calculator is allowed.
B Tt T STl
e e qen W% AR AT W R S
 QURT Semeel w1 TR HH H eﬂjnf'd gl
P.T.O.



(2 -) 5787
1. (a) If the elasticity of demand is constant ‘c’-throughout, find :the demand furction. 6
o HoH de e feR o ¥ @ ! we wW #f
o
(3Fera)

The marginal “cost of x units of a commodity in a day is given as MC =
16x — 1591. The sélling | price is fixed at ¥ 9 per unit ﬂf]and the fixed cost is

? 1,800 . per day. Determine :
(B Cost ﬁncﬁog

(i) Revenue ﬁlqction

»(iii) Profit function and

(iv) Maximum profit that can be obtained in one day. ' 6
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The cost of producing x units of TV sets by a nionopolist is given by -
2

x i ’ , :
TC = o5 +3x + 100 and the demand function is gi‘:?/en by x =75 - 3p

(where p is price). If a tax of ¢ per set is imposed by the government,

determine the monopolist’s output and price under the n%w situation. 6
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(3teran)

Assume that a ‘monopolist sells his same product ‘in’ two markets at different

prices which.are p; = 17 — 2x; and p, = 25 — 3x,. His -cost function is

Clxy, x)) = 25 + x; + x2; Find the values o:;f X, and 5&2; Dy ‘and Dy that

maximize his profit. Also calculate the elasticity of|demand in merket I and 2. 6,

W A W e oW @ SR @ A aed

frEA-fm #wd W dE % S . p, = 17 - n,'aﬂz'pz =25 -

3, §1 WA A W Cx), x) =25 % x + x, §1 x M xy
py @ p, & A @ T WL S AW A AfawE FE
TR 1 3R 2 # mm owm dm ot ufefaw wifsg

The supply of a certain commodity is given byz X = a\p-b, where x is
quantity supplied, p (which is greater than b) is pﬁce and a and b are positive

constants. Find _ihe expres'sion for the elasticity of ‘jéupply“as a function of price
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and, by using _calculus, show that the elasticity decreases as price ' increases and

becomes unity at the pricé equal to 2b. 6

'maaaﬁﬁx=afmm%aaxam&aw
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(3tera)
The total cost of a manufacturer is C = 5,000 + i,OOOq = 500¢% + §q3
Find ({) the MC funbtion, (i) the expressioﬁ for the! slope of the MC curve,

(iti) the average cost function, (iv) at what value of q does MC = AVC ? 6

w ffmi@ # G@ @FE C = 5,000 + 1,000g - 50047 + Tq° 7!

- P.T.O.



(@)

(-6 ) - 5787
I BT : () MC e, (i) Mcaa? w T & fau o,

(iii) aﬂw I T, () ¢ B frg TR W MC = AVC 1 ® ?

Find the consumer’s surplus and ‘producer’s surplus under Ppure competition for

demand function p = — 2 and supply function p = —;(x +3), where p is

x+1

price and x is quantity. ' 6
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Or
(3teram)

In the investment flow is given by I(f) = 3/'2 crore of I_i"upees per year, what
will be the capital formation in the time period of 5 yeéré, and during the last
year of the plan ie., Sth year ? Alsofind the capital grov&rth equation from Ethq

given rate of capital formation if the initial stock of the capital is 20 crores of
. ° ”‘

 rupees. | 6
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'Keeping into consideration simplex method of linear progxamm;ing comment on the
: : i

following :
(/) -Infeasible solution

(i) Degeheracy

- (iii) Multiple optimal solution '

(iv) Unbound solution. 6
fow Fo @ W faft B oem § W gy fefdter ®
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- Or
S
‘Solve the following linedf -programnﬁng problem‘ graphi%ally :
Maximize ~ Z = 4x + 6y
Subject to the follbwing co_nstraints

.,x+y=5.'

y <. 4
x, .y> 0. 6
Frefefen s mmﬁwﬁ@ﬁam & e
Maximize» | Z = ‘4J.C + -6y
Subj?ct to fhe following constraints :

x + y=15
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(b)) A firm assembles and sells two different types of outboard motors A and B

using four resources. The production process can be described as follows :

Resources

(/) Motor Unit shop

(iz). i"ype A gear and
drive shop resource

(iii) | Type7 B gear "and drive
shop resource

(v) Final Assembly Resource

Capacity per moht%l |
400 type A or 250 type B units or any

linear combination of the two.

175 type A units

225 type B units

200 type A unmits or 350 type B units or

| any linear combination of the two.

Typé A units bring in a profit of ¥ 90 and each Type B unit T 60.

TFormulate the above as a linear programming problem and solve the same by

. simplex method. to maximize profit.

8
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(srery
A firm broducgs three types of bisguits A, B and C. It packs them in
| assortments of two siz;s I and: II T‘he size. one cohtgins 20 biscuits of type
A,' 50 of type B and 10 of type C. The size Il contéi_ns l'O.biscuits of type
| A, 80 o,f type.l.B ‘and 60 -of. type C. A:buyer»intends' to buy ét least 120
Biscuits of type.' A, 740 of type B and 240 of type C. Determine the ‘lea‘lst

number of packets he should buy. Use simplex method | 8

@tﬁﬁ?ﬁ?mﬁﬁmABﬁﬂcm%lfﬁﬁ?ﬂ
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3. (@) A baker makes bread, sweet patties and biscuits. Hé requires ﬂqur, egg, sugar,

milk -and yeast for his preparations. The requirement of these basic items for

making the bread, sweet patty and biscuit is as follows :

Bread Sweet Patty Biscuit
Flour 250 g 50 g 8 g
: 0 1 |
Egg 5" 1
Sugar 125 g - 100 g 25 g -
Milk -0.05 litre 0.02 litre 0.01 litre
. I 1 :
Yeast — cake — cake 0
.4 8

The baker buys the flour for ¥ 2.20 per kg and sugar for ¥ 2.40 per kg

at controlled prices. An egg cost him ¥ 025, a litre of milk ¥ 180 and a

cake of yeast ¥ 0.80.

What is the cost of making a bfead, sweet patty and a biscuit ? Use matrix

system.

5
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(b) "Suppose the inter-industry flow of products of two industries is given as under :

Consumption ’ Doinestic - Gross
demand output
X Y
Production X 30 40 50 120

Production Y 20 10 30 60
Determine the technology matrix and test Hawkins-Simon conditions for the viability *

of the system. Compute the equilibrium level of output of the products ‘when the

' o 86

domestic demand vector is | -6
’ 40

T el fF @ oS @ SR w1 SiMIEm A fefated

®

3IARA X 30 40 50 120

3R Y 20 10 30 60
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Or
(araar) :
A fim producés two pr'o@ucts P, and P, .pas‘s.,ing‘ through two mac};ineé M‘ ‘and
M, béfore .corﬁplction. M, can produéé §ither 10 umfs of Pl or .15 gnits P,
per bour. M, can produce 15 units of either 'proldlact per hour. Find daily
production of P, and P, if time évailal;_le is 12 hours on méchng M, rand- 10
hours én M, per day using matrix inversion. 5
wﬁamﬁélam pém_%aw'aﬁamawﬁ
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(b) Find the demand vector which is consistent with the input-output ‘matrix :

0.2 0.3 0.2 ' : 25
A=10.4 0.1 0.2 | and the output vector X = [21|. Also test
0.1 03  02) 18,
Hawkins-Simon conditions for  the viability of the system. 6

Faw-frin HfEe @ We W seRw wW AT

02 03  02) 25

A=104 0.1 021 3R fwig =few X = |21},

0.1 03 02 g 18
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4.  Suggest optimal solution for the following frahspo‘rtation problem and indicate the total
minimum transportation cost : -
Transportation. cost (J/unit)

Distribution centers

Plant - X . Y  Z Availability ‘(Units)
A | 500 30 20 - 20,000
B .15 | ‘.27 | 40 18,000
C 25 25 . - 45 12,000
‘Demand 10,000 15000 25,000 11

mmmammmwﬁ? WW
A AR

wRawt T @
feror g
w0 X Y oz O (3E)
A 0 30 2 20,000
B - 152 40 18,000
c 25 25 45 112,000
i 10,000 - 15000 25,000

PTO.



( 18 ) 5787

(3tran)
Find the optimal solution to the assignment problem having the following cost matrix :

COST (in ¥ thousand)

Jobs
W;)rkers i I n B I W
A 30 2 26 28
B 26 32 24 20
C 20 22 18 27
D 23 20 21 19

Also indicate the total minimum cost of completing all the jobs. 11
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A 30 25 26 28
B 2% 32 24 20
Cc 20 | 22 18 | 27’
21

D 23

- 20

19
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(@) A piece of land bought in 2005 for ¥ 10,000 was worth ¥ 16,000 in 201f0.

If fhe land continues to appreciate (continuous compounding) at this rate, in what

year will it be worth ¥ 45,000 °

"200513%1ooooﬁ@ﬂ%m%{dgaﬁﬁﬁazowﬁzleoooif
ﬂﬁ%lwﬁsﬁﬁgﬁmqmqﬁs@aﬁwﬁ%wm

aﬁﬁmq\w?%ooo@m?
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(s
A person deposjts a sum of ¥ 5,000 at the beginning of zero year. At the
‘elnd of the third year he withdraws é sum of ¥ X but at the beginning of
sec-:ond vyeall' he -depofsits T 2,000. At £he end of fifth year he withdraws
3 3,660.65. Rate of intefes’l(' 1s 8% compounded quarterly on withdrawls b,ut- 4%
compounded half-yearly on deposits. Find the value of X. 5
qa; o ¥ o B e A e 5000 H T S BT R
AR S - % T X T e ¥ g TR
atf E] emn _é"z,ooo'smi m g1 Wed ad F osid A oaw
2 366065 SR m%l eﬂnﬁﬂﬁ R oSN W 8% &, W fwE
ﬁﬁﬁaﬁaﬁ%’,ﬁ@mmaﬁﬁmmma.m

gl X ® & @ R
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| (b) ‘A person borrows ? 2,00,000 to finance higher educaﬁon ‘vof his daughter at }the
.rate of | 8% compounded quarte;ly. The loan is to be repaid ‘in‘ 20 qu‘lal'
qﬁarterly installrr;ents begmmng 4 yeafs -'from‘. now and the first installmenf is to
be paid -on thé ﬁrsf c'layv of thé fourth year. 'Fihd' \th'e amount éf quarterly
installment. 5
@wﬁﬁﬁm@ W 8% F R W vt T A o= foa
& foirm & fog %2,(_)0,009_3%11‘{ A ¥ ORW W I A W
o e @ g 20 W e e gem e e v
fra w1 90w B WA Ry fem S fed e
# o '

. l

(3rgr=m)

A’ firm has td depos'it a sum of ¥ 61,200 on 31-3-2012 towards income tax.
On 31-12-2011 it found surplus cash in hand. It was decided to invest sbmg

surphis cash in a nationalized bank by purchasing Short Term Deposit Certificates

P.T.O.
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of T 1,000 each on 1-1-2012. The bank pays interest on these certiﬁ%:ates @
8% compounded quarterly.“How many certificates the firm should buy from the

bank to meet its obligation ? 5

W B W AR @ U 3132002 F T 61200 F icuEEL

CRCi Y ‘_31-12-20'11 R @ T ey s 'vr§l 112012 1

D IR AFE B TEF 2 1,000 I & STCUdIeih Sl m—‘
qﬁﬁ@ﬂamm%ﬁﬁ%ﬂmﬁmﬁmﬁmwu

§F T T W gy A W W W WS dW % W
I L G R L SR I (ot G S
e 2 |

A firm offered an incentiv‘e _to an employee éf either ¥ 30,000 now or
3 50,000 after 5 years. Which incentive the émployee should accept éiven the -
rate of | interest is 9% half yéa_rly compéunding ? 5
w w3 S T wEEd W s T 30000 B A 5 4 am

3 50,000 T HiAEA éiw TEE & s g sttt s
9%‘@#@3?@11%8%%9‘!@13?@%%@%?
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Or
(svera)
Aﬁ imﬁorter needs ? 4,06,000 immediately to get his con'sign‘fment released. He
takes a loan of this aﬁlount through a broker from the market @ 2% per
month compbunded continuq‘uﬁy for 750  months. At the time of loan, he has to
pay a brokerage of 2% on the priﬁcipal amount. How much monéy should he_‘.,

arrange to meet his obligations ? ' 5

w frfes # own o gem & fau q@ ¢ 4,oo,oooﬁ
aﬁm%lﬁwﬁmwﬁ'so‘nﬁ%ﬁﬁﬁw,
gafae 2 I # W W Wt’rﬁn_aﬁ SR A ¥ A éﬁ
@ §Hd, S Y@ W 2% Jaer o @Tﬁlaﬁaﬁaﬂaﬁ

o @ e feaet wE @ EEn FwT A 2
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