
RESOURCE MANAGEMENT TECHNIQUES Question Papers  

 

MCA DEGREE  EXAMINATION, May / June 2008 
Third Semester 

MC1752 – RESOURCE MANAGEMENT TECHNIQUES  
(Regulation 2005) 

 

Time: 3 hours Maximam Marks:100  

 
PART A (10 x 2 = 20 MARKS ) 

 
1.    What is a feasibility region?  

                           2.  Solving the following LP problem by graphical method. 

X1 + X2 = 5  
X2 = 8 

X1 X2 = 0  

 
3.    Explain how the profit maximization transportation problem can be converted to an equivalent 

cost minimization transportation problem?  

 
4.    What is an unbalanced assignment problem?  

 
5.    Explain the merits and demerits of ‘rounding-off’ a continuous optimal solution to an LP 

problem to obtain an integer solution?  

 
6.    What are the methods to use for solving an integer programming problem?  

 
7.    What is float? What are different types of floats?  

 
8.    Explain the term in PERT: Three time estimates?  

 
9.    Explain queue discipline and its various forms.  

 
10.  write the steady state probability of the Queuing model (M/M/10 ; (FIFO/N/=).  

 
PART B (5 x 16 = 80 MARKS ) 

 
11.(a)Use artificial variable technique to solve the following LP problem. 
 

Maximize Z = X1 + 2X2 + 3X3 – X4 
Subject to X1 + 2X2 + 3X3 = 15 

2X1 + X2 + 5X3 = 20 
X1 + 2X2 + X3 + X4 = 10 

X1 , X2 , X3 , X4 , =0.  
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OR  

 
(b) A firm plans to purchase atleast 200 quintals of scrap containing high quality metal X and 
Low quality metal Y. it decided that the scrap to be purchased must contain atleast 100 
quintals of X-Metal and no more than 35 quintals of Y – Metal. The firm can purchase the 
scrap from 2 suppliers ( A and B 0in unlimited quantities. The % of X and Y metals in terms of 
weight in the scrap supplies by A and B is given below. 

 

Metals Supplier A Supplier B 

X 25% 75% 

Y 10% 20% 

 
The price of A’s scrap is Rs. 200 per quintal and that of B’s Rs. 400 per quintal. Determine the 
quantities that it should buy from the two suppliers so that total cost is minimized (Use 
graphical method). 

 
12(a)A product is manufacture by 4 factories A,B,C,D The unit production costs in them are 
Rs. 2 Rs.3 and Rs.1 and Rs.5 respectively. Their production capacities are 50, 70, 30, and 50 
units respectively these factories supply the product to 4 stores, demands of which are 
25,35,105 and 20 units respectively. Unit transportation cost in rupees from each factory to 
each store is given in the table below:  
 

Stores 
 

 1 2 3 4 

A 2 4 6 11 

B 10 8 7 5 

C 13 3 9 12 

D 4 6 8 3 

 
Determine the extent of deliveries from each of the factories to each of the stores so that the 
total production and transportation cost in minimum.  
 

OR  
 
(b) A city corporation has decided to carry out road repairs on main 4 arteries of the city. The 
govt has agreed to make a special grant of Rs. 50 lakh towards the cost with a condition that 
the repairs be done at the lowest cost and quickest time. If the conditions warrant than a 
supplementary token grant will also be considered favorably The Corporation has floated 
tenders and 5 contractors have sent in their bids. In order to expedite work. 1 road will be 
awarded to only on contractor.  

 

Cost of Repairs (Rs. Lakh)  
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 R1 R2 R3 R4 

C1 9 14 19 15 

C2 7 17 20 19 

C3 9 18 21 18 

C4 10 12 18 19 

C5 10 15 21 16 

 
                                           i.        find the best way of assigning the repair work to the contract and the costs.  

 
                                          ii.        Which of the five contractors will be unsuccessful in his bid.  

 
13 (a)Solve the following mixed-integer programming problem by using Gomory’s cutting 
plane method.  
 

Maximize z = X1 + X2 
Subject to the constraints:  

3X1 + 2X2 = 5 
X2 = 2  

And X1 X2 = 0; is an integer.  
 

OR  
 
(b) Solve the following all-Integer programming problem using the branch and bound method. 
 

Minimize Z = 3X1 + 2.5X2 
Subject to the constraints  

X1 + 2X2 = 20 
3X1 + 2X2 = 50  

 
14 (a) A project has the following activities and other characteristics:  
 

Estimated duration (in weeks) 
 

 

Activity  

Optimistic  Most likely Pessimistic 

(i – j )  

1-2 1 17 7 

1-3 1 4 7 

1-4 2 2 8 

2-5 1 1 1 

3-5 2 5 14 

4-6 2 5 8 
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5-6 3 6 15 

 
                                                                                                               i.        what is the expected project length?  

 
                                                             ii.        What is the probability that the project will be completed no more than 

4 weeks later than expected time?  

 
OR  

 
(b)Listed in the table acre the activities and sequencing requirements necessary for the 
completion of research report 

 
15. (a) Arrivals of a telephone booth are considered to be Poisson with an average time of 10 
minutes between one arrival and the next. The length of phone call is assumed to be 
distributed exponentially, with mean 3 minutes.  
 

                                                          i.        What is the probability that a person arriving at the booth will have to 
wait  

 
                                                          ii.        The telephone department will install a second booth when convinced 

that an arrival would expect waiting for atleast 3 minutes for a phone call. By how much 
should the flow of arrivals increase in order to justify a second booth?  

 
                                                         iii.        What is the average length of the queue that form from time to time?  

 
OR  

 
                                                           i.        What is the probability that a person arriving at the booth will have to 

wait  

 
                                                          ii.        The telephone department will install a second booth when convinced 

that an arrival would expect waiting for atleast 3 minutes for a phone call. By how much 
should the flow of arrivals increase in order to justify a second booth?  

 
                                                         iii.        What is the average length of the queue that form from time to time? 
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PART A (10 x 2 = 20 MARKS ) 

 
1.    A farmer has 1000 acres of land on which eh can grow corn, wheat or soybeans. Each acre of 

corn costs Rs.100 for preparation requires 7 man days of work and yields a profit of Rs. 30. 
An acre of wheat costs Rs. 120 to prepare requires 10 man-days of work and yields a profit 
Rs.40. An acre of soybeans cost Rs.70 to prepare, requires 8 man-days of work and yields a 
profit Rs.20. the farmer has Rs.1, 00,000 for preparation and 8000 man-days of work. 
Formulate this as a LPP.  

 
2.    Write the characteristics of the standard form for Linear programming Problem  

 
3.    Obtain the initial solution for the following transportation problem using Vogel’ approximation 

method  

 

 
A B C Supply 

1 2 7 4 5 

2 3 3 1 8 

3 5 4 7 7 

4 1 6  2 14 

Demand 7 9 18 34 

 
4.    Difference between the transportation problem and the assignment problem  

 
5.    Write any four applications of integer programming.  

 
6.    Define Integer programming problem and list the various types of integer programming 

problem  

 
7.    Draw the network for the project whose activities with their predecessor relationships are 

given A,C,D can start simultaneously; E>B,C; F,G>D; H,I>E,F;J>I,G; K>H; B>A  

 
8.    Define Free Float and independent float.  

 
9.    In a railway yard, goods train arrive at a rate of 30 Trains per day. Assuming the inter arrival 

time follows an exponential distribution and the service time distribution is also exponential, 
with an average of 36 minutes. Calculate the man queue size and the probability that queue 
size exceeds 10.  

 
10.  People arrive at a theatre ticket booth in Poisson distributed arrival rate of 25 per hour. 

Service time is constant at 2 minutes. Calculate mean number in waiting line and mean 
waiting line.  

 
PART B (5 x 16 = 80 MARKS )  
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11. (a) Solve the LPP maximize Z=5x1 -2x2 +3x3 
Subject to  
 

2x1 + 2x2 – X3 = 2  
3 x1 – 4x2 = 3  
X2 + 3x3 = 5  

And x1, x2, x3 = 0 
 

OR  
 
(b) (i) a company produces two different products A and B. The company makes a profit of 
Rs. 40 and Rs.30 per unit on A and B respectively. The production process has a capacity of 
30,000 man hours. It takes 3 hours to produce one unit of A and one hour to produce one unit 
of B. The market survey indicates that the maximum number of units A that can be sold is 
8,000 and thos of B is 12,000 units. Formulate the problem and solve it by graphical method 
to get maximum profit. 
(ii) Write the algorithm for Simplex Method  
 
12. (i) Solve the following transportation problem to maximize profit 
 

 
A B C D Supply 

1 40 25 22 33 100 

2 44 35 30 30 30 

3 38 38 28 30 70 

Demand 40 20 60 30 
 

 

 

(ii) Write the algorithm for MODI method  
 

OR  
 
(b) (i) Write the algorithm for Hungarian method 
(ii) five workers are available to work with the machines and the respective costs associated 
with each worker-machine assignment is given below. A sixth machines is available to 
replace one of the existing machines and the associated costs are also given below.  
 

Workers 

Machines 

 
M1 M2 M3 M4 M5 M6 

W1 12 3 6 - 5 8 

W2 4 11 - 5 - 3 

W3 8 2 10 9 7 5 

W4 - 7 8 6 12 10 

W5 5 8 9 4 6 - 

 

Determine whether the new machine can be accepted. Determine also optimal assignment 

and the associated saving in the cost.  
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13. (a) Use branch and bound method to solve the following integer programming problem  
 

Max Z = 3x1 + 4x2 
Subject to  

7x1 + 16x2 = 52 
3x1 – 2x2 = 18  

and x1, x2 = and integer. 
 

OR  
 
b) Solve the following mixed integer programming problem  
 

Max Z – 4x1 + 6x2 + 2x3  
4 x1 = 4x2 = 5 
-X1+ 6X2 = 5 

-X1 + X2 + X3 = 5 
 
14. (a) Calculate the total float, free float and independent flot for the project whose activities 
are given below.  
 

Activity  1-2 1-3 1-5 2-3 2-4 3-4 3-5 3-6 4-6 5-6 

Duration 8* 7 12 4 10 3 5 10 7 4 

 

Find the critical path also.  
 

OR  
 
(b) A maintenance foreman has given the following estimate of times and cost of jobs in a 
maintenance project  
 

Job Predecessor Normal Crash 

  
Time Cost Time Cost 

A - 8 80 6 100 

B A 7 40 4 94 

C A 12 100 5 184 

D A 9 70 5 102 

E B.C.D 6 50 6 50 

 
Overhead cost is Rs.25 per hour 
Find 
(i) the normal duration of the project and the associated cost  
(ii) Crash systematically and find associated cost 
(iii) The minimum duration of the project and its cost 
(iv) If all the activities are crashed what will be the project duration and the corresponding 
cost 
 
15. (a) (i) Obtain the system of steady state equations and hence find the value of P in usual 

notations where n< s and = s 
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(ii) A general insurance company has three claim adjusters in its branch office. People with 
claims against the company are found to arrive in poisson fashion at an average rate of 20 
per 8 hour day. The amount of tine that an adjuster spends with a claimant is found to have 

negative exponential distribution with mean service time 40 minutes. Claimants are 
processed in the order of their appearance. How many hours a week can an adjuster expect 

to spend with claimants and how much time, on the average does claimant spend in the 
branch office  

 
OR  

 
(b) (i) Explain various Queueing with example  
(ii) A branch of a national bank has only one typist, Since the typing work varies in length, the 
typing rate is randomly distributed approximating poisson distribution with mean rate of 8 
letters per hour. The letter arrive at a rate of 5 per hour during the entire 8 hour work day. If 
the typewrite is valued at Rs. 1.50 per hour. Determine equipment utilization, the percent time 
an arriving letter has to wait, average system time and average idle time cost of the typewriter 
per day. 
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