[This question paper contains 24 printed pages.]
2055 ' Your Roll No. ......... .

- M.Com./I - A
(00) )
Course 415 — QUANTITATIVE  TECHNIQUES OF
~ BUSINESS DEICISIONS
(Admissions of 2004 and onwards)
Time : 3 Hours : ~ Maximum Marks : 73

(Write your Roll No. on the top.immediately
on receipt of this question paper.)

Note :— The maximum marks printed on the guestion paper
are applicable for the candidates registered with the
School of Open Learning. These marks will, however,
be scgled down proportionately in respect of the-

students of regular colleges, at the time of posting
of awards for compilation of result.

e~ T 9T T HHT TF T A T AT BRI -WTT
o @ Iy wr &1 Pafia Rk @ fe 37 aw
HAFUAE G TG FAR R G (3 e

Note ;- Answers may be written either in English or in

- Hindi; but the same medium should be used
throughout the paper..

2wt : - 3a gr9E. &1 IO srleh @ B e ver wmwr % A
* afFT aft 3o’y @ WwAw v & B ey

-

All the Five questions are compulsory.
All the parts of a question should be answered
 together and in the given order.
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1. (a) A financial advisor at Delhi Investments identified

two companies that are likely candidates for
takeover in the near future. Eastern-cable is a
leading manufacturer of flexible cable system in
the construction company and Swan Switch is a
new firm specializing in digital switching systems.
Eastern cable is currently trading for Rs. 4000
per share, and Swan Switch is currently trading
for Rs. 2500 per share. If the takeovers occur, -
the financial advisor estimates that the price of
Eastern cable will go to Rs. 5500 per share and
Swan Switch will got to Rs. 4300 per share. At
this point in time, the financial advisor has
identified Swan Switch as higher risk alternative.+
Assume that-a'client indicated a willingness
to invest a maximum of Rs. 500,000 in two
companies. The client wants to invest at least
Rs. 150,000 in Eastern cable and at least
Rs. 1,00,000 in Swan Switch. Because of higher
risk associated vﬁth Swan Switch, the financial
advisor has recommended that at most
Rs. 2,50,000 should be invested in Swan Switch.

(i) Formulate the linear programming model to
determine the number of shares of Eastern
cable and number of shares of Swan Switch
that will meet the investment constraints and

maximise the total return for investment.
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{ii) . Use graphical method to find optimal solution.
Show the optimality with' Iso-Profit line
method. '

(iii) Does the problem has multiple solution ? Why
' or why not ? _ (10)
Write the dual of the following LPP.

Minimise Z = 4x, + 3x, — 5%,

sub to : C 2%, - x, +3x, 215

3x, + x, = 10

5x, — 3x, £ 20
Non Neg: X, X3, 2 0, x, Is unrestricted in
sign. . ' (3)
~OR

(c)

In a product mix problem, x; x,, X, and X, indicate
the units of products A, B, C and D respectively

and we have
Max, Prorﬁt 2 =4x, + 65{2 + 3-x3 +.x,
sub to - | 1.5x, + 2x, +4x, + 3x, 'S 550
ax, + %, +2x, + x, < 700
2x, + 3x, + x, + 2x, <200 |

Non Neg: " x,, Xy, X3, X, 2 0

P.T.O.
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(i)

(iii)

{iv)

v)

(vi)
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Solve the problem with simplex methods and
find out the optimal solution to the problem.

Is the solution degeneraté? Why and why
not ?

Write the dual of the given LPP and obtain
the optimal values of the dual variables. Verify
that both primal and dual problems have same
objective function values.

What are the shadow prices of resources. If
we wish to expand the capacity of one
resource, which of the three should be given
priority ?

If a customer is willing to pay higher price
for product A, by how much should the price
be increased so that company’s profit remains
unchanged.

If the pfofit contribution of product A
increases by Rs. 4 to Rs. 5 per unit, will it
afféct the product mix. (15)

(%) Reht TRwINE W ow fa wweer X @ Foha @
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et dae P T §F a0 S e @ spdt
R qondht % Rdtweran 2 1 S e ad X 7 4000
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Minimise Z = 4x, + 3x, — 5x,
sub to : 2x; ~ x, + 3x, 2 15
3%, + x, = 10
Sx, - 3x, £ 20

Non Neg: x,, x;, 2 0, x, is unrestricted in
sign.

STl

(W) v Iaare - fw e ¥, X,y Xy, X, #r X, A A, B,

C 3R D Iem N T N 3P v § ok wm
IE ‘ '
Max. Profit Z = 4x, + 6x, + 3x, + x,
sub to 1.5x, + 2x, + 4x, + 37x4 <550
ax, %, + 2%, + x, €700
2x, + 3x, + x, + 2-x4 < 200

Non Neg: Xps Xp0 X5, X, 2 0 .
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The Ace Manufacturing Company has orders for
three similar products

Product Orders (units)
A - 2000
B 500
c 1200

* Three machines are available for manufacturing

operations. All three machines can produce all
the products at the same production rate.
However, due to v&rying defect percentages of
each product on each machine, the unit cost of
the products vary depending on the machine used.
Machine capacities for the next week and the
unit costs, are as follows ;

P.T.O.
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Product (Rs.)
Machine Capacity (units) A B C
1500 10 129
2 1500 13 14 12
3 1000 1 10 12

Use transpoftation model to develop the minimum
cost production schedule for the products and
machines. Show the linear programming
formulation of the problem. (11) -

What is an ass:gnment problem ? Is it a special

case of transportation problem ? Explam 4)

OR
ABC Company. is engaged in manufacturing
5 brands of packed snacks. It has five
manufacturing setups, each capable of
manufacturing any of its brands one at a time.
The costs to make a brand on these setups vary
according to the following table.

Setups
S] SZ S3 84 SS
B, | 5. 3 4 5 11
B, | 6 2 6 6
Brand B, | 7 6 7 9
‘B, |9 7 8 10
B, | 8 9 3 71 12
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Find the optimum assignment of products on these
setups resulting in the minimum cost. Formulate
the given problem as LP problem. (8)

The following is the maximisation problem :
Max. Z =  7x, + 9x, '
Sub to":. -x, +3x, < 18
C7x, + x, < 105
Non Neg: Xps Xy 2 0 and integers
Given below is the optimal tableau of the

associated linear programming problem with no
restrictions on the integrality of x’s.

G| Bassic |Value(b) | x, x~ 8, S,
variable o
9| x, 10.5 0 i 72 12
7] x Bs |1 e -2 32
"Gz, 189, 0 0 2811 1511
Revise the given optimal solution to find integer
solutions. Use cutting plane method. N
(%) @ ey wE @ uE A e IE @ R

m%

P.T.O.



2055 : 10

il | PERT ()
A 2000
B 500
C 1200
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' . IR ()
wfer g (FwE) 0 A B C
I - 1500 0 12 9
2 1500 13 14 12

3 _ 1000 1 0 12
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s, S, S, S, 8,
B, [ 5 3 4 5 1
B, | 6 2 6 6 s
sis B, | 7 6 79 T4
B, | 9 7 8 10 9
"B, 8 9 3 7 12
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C Max. Z = 7x, +9x,

Sub to - —x, + 3x, < 18
7%, + x, < 105

Non Neg: x,, %, 2 0 and integers
A x5 g w A B R wE v

TR wen W S ant §t a2 _
P.T.O.
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_ 7 9 0 0
G | Basic |Value (b) | x, X, S, S,
variable )
9 X, 10.5 0 1 7122 1/22
7| x 13.5 t0 -2 32 )
G-z, 189 0 0 28711 -15/i1

fw T geew T @ WiE o9 AW F D P wEie
B | T AT I T ITER AR |

3. (a) A project has following characteristics

Activity Preceding Expected Activity Preceding Expected

Activity Completion - Activity Completion
Time Time
A - 5 H B 9
B A 2 I C.E 1
C A 6 I G 2
.D B 12 K F, 1} 3
E D 0 L K 9
F D 9 M HG 7
G D 5 N M 8

-

{i) Draw a network corresponding to this
information.
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(ii). Identify burst event and merge events.

(ifi) What are dummy activities ? Identify them in
the given problem.

(i\?) Find various floats for each of the activity. -

~ (v) Find the critical path and project completion
time. )

(vf) What would be the effect on the project
Iehgth of reducing the resources to be used
for activity ‘D’ by such an amount as
would increase the time for this activity by 5

days ? (15)
" OR
(b) Write a note on crashing. N (Y]

(¢) Differentiate between resource levelling and
resource allocation. @)

(d) Given below is the project network and three time
estimates for completion of each of the activity

P.T.O.
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ty t_ t,

A 2 4 6
B 6 6 6
C 6 12 24
D 2 5 8
E 11 4 23
F 8 10 12
G 3 6 9
H 9 15 27
1 4 10 16

() Identify the critical path.

(it) What is the expected time of completion of
project and its variance.

(iil) What is the probability of completing the
project one week before the expected time ?

™

(%) T R @ Foafre aftwew ¥

framan @ wle Foean W geifie

frarremy  wafty ooy Tl
_H'TIFI ! T

A _ s ' H B 9
B ‘A 2 I C,E I
C A 6 © ) G 2
D B 12 K F,LJ 3
E D 10 L K 9
F D 9 M H,G 7
G D 5 N M 8
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to tm tp
A 2 4 6
B 6 6 6
C 6 12 24
D 2 5 8
E 11 14 23
F 8 - 10 12
G 3 6 9
H 9 15 27
] 4 10 16

(i) #m va SEHRY AR |
(i) TRAHT & FHI T AN T HR IR T
T E?
(i) Wi w%g ¥ v 9E TF WRAGET & e 9t
1 WA ? 7

4. Attemi)t any three:

(a) A dealer supplies the following information
pertaining to an item of inventory :

Annual Demand . 1000 units
Buying Cost : Rs. 250 per order
Inventory Carrying cost - : Rs. 5 per unit

Back ordering cost : Rs. 25 per unit
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(i) What will be the optimal number of units of
the inventory item he should buy in one lot ?

(i) What quantity he should allow to back order ?

| (iii) What will be the cost savings, if any, .resu'Iting

- from back 'ordering‘.i

(iv) What would be the maximum inventory of.

_ the item at any time of the year. 5
Obtain the optimal order quantlty from the
information glven below :

Annual requirement. : 1,00,000 units
Ordering and Processing cost : Rs. 28.80 per order

Holding cost : 20% of unit cost

Price scheduie :

Order Size Unit Price
0-9,999 Rs. 2.00
10,000 - 19,999 Rs.1.60
20,000 and above Rs. 1.40 (5)

-

Customers for a local bakery arrive randAomly

~ ‘deIowing a Poisson Process. The single salesman

can attend customers at an average rate of 12

_customers per hour, the servwe time being

P.T.O.

-
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* distributed exponentially. The mean arrival rate

of the customers is 20 per hour. Determine the

following

(i) the mean number of customers in the bakery.

(ii) the mean time spent by a customer in the

bakery.

(iii) the expected number of customers waiting to

be served.

(iv) the mean waiting time of a typical customer.

(5)

(d) From the following two person, zero-sum game,
find the optimal strategy for each player and the
value of the game :

Player A

T @ R

Bl
A, 0
A, -5
-2

(5)
Player B
| B, B, B,
~1 3 5
2 4 5
-3 —4 -2

(%) T = ARl ot ?a:HE'é%Eﬁtifﬁ*=ﬁaﬁaa'qéﬁn

dar 2.
i <t
&G A

. 1000 THE

: ¥ 250 Wit warw
AR qET A : ¢ 5 R T
UTI FARY @R : T 25 W S
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0-9,999 ' 2 2.00

10,000 - 19,999 Z21.60

20,000 3R s % 1.40
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¥ IR F 1 g Aol Wi ver 12 mea < stea
W TEH o ¥ a9 2 | A e - @

P.T.O.
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Player B
B, B, B, B,
‘ A, 0 -1 3 5
Player A A, -5 2 4 5
A, 2 3 -4 2

A

5. Attempt any two of the following :

(a) What is Operations Research (OR) ? Explain the
steps.in OR study and its importance in decision
making. (7'72)

(b) A retailer deals in a perishable commodity. The
" daily demand and supply are available. The data
for part 500 days show the following demand and

supply :
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Supply B "Demand

Availability _ No. of Demand No of

(kg) days - (kg) days

10 40 10 50

20 s 20 110

30 190 ' 0 200

40 -, 150 40 100

50 . 70 ) 50 40

The retailer buys the commodity at Rs. 20 per kg
and sells at Rs. 30 per kg. Any commodity
remammg at the end of the day has no saleable
value. Moreover, the loss (unearned profit) on |
any unsatisfied demiand is Rs. 8 per kg. Given
the following pairs of random numbers, simulate
six day’s sales, demand and profit. A

. (31, 18); (63, 84); (15, 79); (07, 32); (43, 45)- (81,27)

(c)

{Note : The fi rst number in pair is for supply and
the second random number is for demand. ]

(7%%)
A group of process plants in an oil refinery-are
fitted with valves. Over a penod of time, the
failure pattern of these 400 valves has been
observed and it is as follows :

Month 1 2.3 4 5 6 7 8 Total

Number of

© 8 20 48 104 120 56 32 12 400

valves failing

" P.T.O.
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It costs Rs. 100 to replace each valve individuals.

If all the valves are replaced at a time, it costs

Rs. 50 per valve. The maintainance department
_is considering following replacement policies :

{1) to replace all valves simultaneously at fixed
intervals, in addition to replacing valves as
and when they fail.

(ii) to replace valves as and when they fail.

Suggest an optimal replacement policy.  (7%)
P ¥ @ A @ A
(m)ﬁmﬁm%wmﬁ%?mﬁmﬁmm%

A AR Pie ¥ Tae wa W T #hw

'(ﬁ)wmmﬁﬁwﬂaﬁmwméléﬁm
A @R o Svemr ¥t foR soo. R @ siwd A
Frafofag o s gff wan st @

o i
JUFRAT = Ein) &t Gl
() e - () e
10 . 40 10 50
20 50 20 110
30 190 30 200

40 150 40 100

50 70 50 40
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(31, 18); (63, 84); (15, 79); (07, 32); (43, 45); (81, 27)
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8 20 48 104 120 56 32 12 400
et H e .
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P.T.O.
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