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Course 104 — QUANTITATIVE TECHNIQUES OF
BUSINESS DECISIONS

(OC — Admissions of 2003 and before) -
Time : 3 Hours S Maximum Marks : 75

(Write your Roll No. on the top immedi&tely
on receipt of this gquestion paper.)

Note :- Answers may be written either in English or in
Hindi; but the same medium should be used
throughout the paper.
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ANl questions are compulsory
and carry equal marks.
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I. A finished product must weigh exactly 150 gms. The
two raw material used in manufacturing the product
 are A, with cost of Rs. 2 per unit and B with cost of
Rs. 8 per unit. At least [4 units of B and not more
than 20 units of A must be used. Each unit of A and
B weights 5 and 10 grams respectively. 'Hbv;'much of
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each type of raw material should -be used for each
unit of the final product in order to minimise the cost ?
Use simplex method. (15)

OR

(a) What is the difference between a feasible solution,
a basic feasible solution and an optimal solution of
a linear programming problem ?

{b) Explain and graphically illustrate infeasibility and
anboundedness. How can each of these be
detected while applying simplex technique ?
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2.

The manufacturer of jeans is infcrcsted in developing
an advertising c?mpaign that will reach four different
age groups. Advertising campaigns can be conducted
through TV, radio and Magazines. The following table
gives the estimated cost in paisa per exposure for
each age group according to the medium employed.
In addition, maximum possiblé exp;osure in each of
the media, namely, TV, radio and Magazines are 40,

30 and 20 million respectively. Also, the minimum
desired exposure w1thm each age group, namely 13-
18, 19-25, 36 and older are 30, 25, 15 and 10 millions.
The objective is to minimise the cost of obtai:iing the
minimum exposure level in each age group.

Media AGE GROUPS
13-18 | 19-25 | 26-35 | 36 and others
TV 12 | 7 10 10
Radio 10 9 | 12 _ 10
Magazines 14 1 12 9 B V/

. Formulate the above as a Simplex problem, and find

the optimal solution. Solve this problem if the policy
is to provide atleast 4 million exposures through TV
in the 13-18 group and atleast 8 million exposures
through TV in the age- group 19—2:5. ©(15)

OR

P.T.O.
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A company has four sales representatives who are
to be -assigned to four different sales territories.
The monthly sales increases estimated for each
sales representative for different sales territories

(in lakhs of Rupees) are shown in the following

table :
Salés Sales Territories
Representatives '
I II IIX iv
A 200 | ‘150 170 220
B 160 120 150 140
c 190 195 190 | 200
D 180 175 160 190

Suggest optimal assignment;‘ and the total maximum
sales increase per month. If for certain reason, sales
representative B cannot‘be assigned to sales territory
I, will the optimai assignment schedule be different ?
If so, find that schedule and effect on total sales.
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fwa .
1 11 111 v
A 200 | 150 170 | 220
B - 160 |. 120 150 140
C 190 195 190 | 200
D 180 | 175 160 | 190
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3. A manufacturing company has determined from an
analysis of its accounting and production data for a
certain 'part that {a) its demand is 9000 units per
annum and is uniformly distributed over the year,
(b) its cost price is Rs. 2 per unit, {c¢) its ordering
cost is Rs. 40 per order, (d) the inventory carrying
charge is 9% of the inventory-value. Further, it is
known that the lead time is uniform and equals 8
working days, and that the tolal working days in a
year are 300.

" Detcrmine :

" (a) The economic order quantity (EOQ)

(b} The optimal number of orders per annum
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(c) The total ordering and holding cosé associated with
.the policy of ordering an amount equal to EOQ
(d) The re;order 1eve]-”
(e) The m.lmber of days’ stock at re order lével

(f) The length of the inventory cycle

(g) The amount of savings that would be possible by
switching to the policy of ordering EOQ determined

OR

How do you distinguish between resource leveling and
resource allocation problem ? State and explain an
algorithm for resource allocation. : (15)
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4.  The following table gives the activities in a construction
project and other relevant information :

Activity | Immediate | Normal | Crash | Normal | Crashed
) pre- Time time direct | direct
decessor(s) cost cost
A - 4 3 60 %
B - 6 4 150 250
C - 2 1 38 60
D A 5 3 150 .| 250
E C 2 2 160 100 ]
F A 7 5 115 175
G D,B.E 4 2 100 240
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Indirect costs vary as follows -

Days (15114} 13| 127111019 |8|7]6

Cost (Rs.)|600 |500{400| 250] 175] 100]75 | 50| 35{ 25

Draw an arrow diagram for the project. Determine
the project duration which will return in minimum tota}
project cost. |

OR
- What is a dummy activity ? Why do we need dummy

activities ? In this context, bring out clearly the difference
between identity and logic dummies. 7 (15)
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B - 6 4 150 250
C - 2 1 38 60
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5. A group of process plants in an oil refinery are fitted
with valves. Over a period of time the failure pattern
- of these 400 valves has been observed and it is as

follows :

Month J1 (21314516 7! 8(Total
No. of Valves| ¢ | 50 1 49| 104120 | 56| 321 12| 400
Failing : ‘

It costs Rs. 100 to repface each valve Individually. If
all valves are replaced at a time, it costs Rs. 50 per
valve, The maitenance’depa}tment is considering

following replacement policies :

(a) To replace all valves simuitaneously at fixed
"intervals, in addition to replacing valves as and
when they fail.
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(b) To replace valves as and when they fail, suggest
an optimal replacement policy.

OR

Customers arrive at the rate of twenty per hour and
the present serﬁng arrangements can cope with thirty
per hour for an eight hour day. You are required to
calculate and state.:

(a) The average time in the queue;

(b) The implied value of customers’ time if the owner
of the service has considered but rejected a faster
service arrangement which woﬁld cost an extra

. Rs. 20 for an eight hour day and would raise the
service rate to forty per hour. -{(15)
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