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B.E./B.TECH. Degree Examination, December 2020 
Seventh Semester  

CS16704 - RESOURCE MANAGEMENT TECHNIQUES 
(Regulation 2016) 

Time: Three hours                                                                                                     Maximum :80 Marks 
Answer ALL questions 

PART A - (8 X 2 = 16 marks) 
1. The coefficient of slack/surplus variable in the objective function is always 

a. 0 
b. 1 
c. M 
d. -M 

2. How many allocations are to be made to obtain a feasible solution in a transportation problem 
with m-sources and n-destinations? 
a. m+n 
b. m+n-1 
c. mn 
d. m-n 

3. The shortest possible completion time of an activity is called   
a. Optimistic 
b. Pessimistic 
c. Most likely 
d. Expected  

4. Service mechanism of queuing system is characterized by 
a. Customers behavior 
b. Servers behavior 
c. Customers in the system 
d. Servers in the system 

5. Why Integer Programming is needed? Generalize it. 
6. State the differences between transportation and assignment problems? 
7. Draw the network for the project whose activities and their precedence relationship are as given 

below: 
Activities A B C D E F G H I 

Precedence - A A - D B,C,E F E G,H 
 8. Customers arrive the booking counter at the railway station. It is being managed by a single 
individual at rate of 45 per hour. The time required to serve a customer has exponential 
distribution with a mean of 60 per hour, assuming that there is a single server. Identify the 
queuing model and write its basic terms. 
 

PART B - (4 X16 = 64 marks) 
09. (a) (i) Solve the following LPP by the graphical method 

Max z = 3x1 + 2x2 
Subject to  
              -2x1 + x2 ≤ 1 
              x1 ≤ 2 
              x1 + x2 ≤ 3 
    and x1, x2 ≥ 0 

(8) 
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  (ii) Solve the following LPP by the simplex method 
Max z = 4x1 + 10x2 
Subject to  
              2x1 + x2 ≤ 50 
              2x1 + 5x2 ≤ 100 
              2x1 + 3x2 ≤ 90 
    and x1, x2 ≥ 0 

(8) 

(OR) 
  

(b) 
 
Solve the following LPP by the Two-phase simplex method 
Max z = 5x1 + 8x2 
Subject to 
3x1 + 2x2 ≥ 3 
x1 + 4x2  ≥ 4 
x1 +x2 ≤ 5 
and x1, x2 ≥ 0 

 
(16) 

 10. (a) Determine the optimal distribution to minimize the costs using the Least cost method, 
North west corner method and Vogel’s Approximation Method. 

From\To 1 2 3 4 Supply 
I 21 16 25 13 11 
II 17 18 14 23 13 
III 32 27 18 41 19 

Demand 6 10 12 15  
 

(16) 

(OR) 
 (b) Four different jobs can be done on four different machines. The set up and take down 

time costs are assumed to be prohibitively high for changeovers. The matrix below 
gives the cost in rupees of processing job i on machine j. How should the jobs be 
assigned to the various machines so that the total cost is minimized? 

    M1 M2 M3 M4 
J1  5 7 11 6 
J2 8 5 9 6 
J3 4 7 10 7 
J4 10 4 8 3 

 

(16) 

 

11. (a) Construct the network for the project whose activities are given below. Calculate the 
earliest start, earliest finish, latest start and latest finish of each activity of the project. 
Determine the critical path and the corresponding completion time of the project. 
 

Activity 1-2 1-3 2-4 2-5 3-4 4-5 
Duration 
(in days) 

8 4 10 2 5 3 
 

(16) 
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(OR) 
 

 (b) A project consists of the following activities and the time estimates: 
Activity Duration (days) 

To Tp  Tm 
1-2 3 15 6 
2-3 2 14 5 
1-4 6 30 12 
2-5 2 8 5 
2-6 5 17 11 
3-6 3 15 6 
4-7 3 27 9 
5-7 1 7 4 
6-7 2 8 5 

 
1. Construct the project network. 
2. Find the critical path and the expected project completion time. 
3. What is the probability of completing the project on or before 27 days? 

(16) 

 
12. (a) There are 3 clerks in the loan section of a bank to process the initial queries of the 

customers. The arrival rate of the customers follows Poisson distribution and it is 20 
per hour. The service rate also follows Poisson distribution and it is 9 customers per 
hour. Find the following: 
a. Average waiting number of customers in the queue and in the system. 
b. Average waiting time per customer in the queue and in the system. 

(16) 

(OR) 
 (b) There are five mechanics in an automobile workshop to do minor checkup for 

automobiles. The arrival rate of cars follows Poisson distribution and it is 15 cars per 
hour. The service rate also follows Poisson distribution and it is 4 cars per hour. The 
waiting space in the workshop can accommodate a maximum of 6 cars. 
a. Average waiting number of cars in the queue and in the system. 
b. Average waiting time per car in the queue and in the system. 

(16) 

 


