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UNIVERSITY EXAMINATIONS
EXAMINATION FOR MAY/AUGUST  2025 FOR BACHELOR OF SCIENCE IN COMPUTER SCIENCE
COURSE CODE: RCS 304: COURSE UNIT: COMPUTER SIMULATION AND MODELLING
DATE   AUGUST 2025		TIME: 2 Hours 
GENERAL INSTRUCTIONS:	
Students are NOT permitted to write on the examination paper during examination time.
This is a closed book examination. Text book/Reference books/notes are not permitted. 
SPECIAL INSTRUCTIONS:	 
This examination paper consists Questions in Section A followed by section B.
Answer Question all questions in section A and two  questions in Section B .
QUESTIONS in ALL Sections should be answered in answer booklet(s).  

1. PLEASE start the answer to EACH question on a NEW PAGE. 
2. Keep your phone(s) switched off at the front of the examination room.
3. Keep ALL bags and caps at the front of the examination room and DO NOT refer to ANY unauthorized material before or during the course of the examination.
4. ALWAYS show your working.
5. Marks indicated in parenthesis i.e. ( ) will be awarded for clear and logical answers.
6. Write your REGISTRATION No. clearly on the answer booklet(s).
7. For the Questions, write the number of the question on the answer booklet(s) in the order you answered them.  
8. DO NOT use your PHONE as a CALCULATOR.
9. YOU are ONLY ALLOWED to leave the exam room 30minutes to the end of the Exam.
10. DO NOT write on the QUESTION PAPER. Use the back of your BOOKLET for any calculations or rough work.

SECTION A: COMPULSORY QUESTIONS (30 MARKS)
QUESTION 1
a) Define simulation and modeling within systems analysis, explaining their distinct roles. 												(2 Marks)

b) Formulate three SMART objectives for developing a sensor-based alarm system simulation model.											 (4 Marks)

c) Present a step-by-step methodology for conducting a rigorous simulation and modeling study. 												(6 Marks)

d) Differentiate deterministic from stochastic simulation models, supporting your explanation with concrete examples.									 (6 Marks)

e) Given simulation data from a telecommunications shop showing 110 total customers, with 56 customers experiencing waiting times totaling 154 minutes in the queue, and total service time across all customers of 320 minutes, compute the following performance metrics: the average waiting time per customer, the probability that any given customer would need to wait, and the average service time per customer. 							(6 Marks)

f) Analyze the business decision facing Kobi, manager of a mobile device factory, who must determine whether to invest 1.5 million in factory expansion by constructing a decision tree that considers two scenarios: maintaining current operations would yield 3 million revenue in a good economy (40% probability) or 1 million in a bad economy (60% probability), while expanding would generate 6 million in a good economy or 2 million in a bad economy, ultimately recommending whether he should expand or not, based on this probabilistic analysis. (6 Marks) 

g) Design a flow diagram for a mining loading system with two points (A & B), where trucks queue at B when both are occupied.							 (8 Marks)


QUESTION 2 (15 MARKS)
a) A server is processing three tasks in first-come-first-served order: Service 1 takes 5 seconds, Service 2 takes 15 seconds, and Service 3 takes 10 seconds. Calculate both the system's throughput and the average waiting time for these processes. 					(6 Marks)

b) Describe the key aspects that are examined when evaluating performance in simulation and modeling studies.									 (4 Marks)

c) Articulate five advantages of simulation over real-world system testing. 		(5 Marks)

QUESTION 3 (15 MARKS)
a) Compare methods for determining activity durations in simulation models. (5 Marks)

b) For a given bank scenario, calculate:

i. Average customer waiting time

ii. Customer waiting probability

iii. Server idle probability
(10 Marks)



QUESTION 4 (15  Marks)

a) The table below shows the demand for a particular brand of razor in a shop for each of the last nine months. Calculate a three-month moving average for months three to nine. What would be your forecast for the demand in month ten?                         ( 5  Marks) 

i. Month   1  2  3  4  5  6  7  8  9
ii. Demand  10 12 13 17 15 19 20 21 20



b) Analyze the key determinants affecting selection of appropriate forecasting techniques for specific business scenarios.								 (4 Marks)

c) Classify and characterize the three primary categories of simulation modeling software, highlighting their distinct applications.						 (6 Marks)

Question 5 (15 Marks)
a) Compare and contrast two fundamental classes of random numbers utilized in simulation modeling.										 (4 Marks)

b) Identify and discuss the core performance metrics typically assessed in simulation-based research studies. 									(6 Marks)

c) Derive and interpret the mathematical formulation of the Linear Congruential Generator (LCG) algorithm for pseudorandom number generation. 					(5 Marks)
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