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UNIVERSITY EXAMINATIONS
EXAMINATION FOR SEPTEMBER /DECEMBER  2025/2026 FOR BACHELOR OF SCIENCE IN COMPUTER SCIENCE
RBCS 7322: COMPUTER SIMULATION AND MODELLING
DATE  11TH DECEMBER 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: ANSWER ALL QUESTIONS 
QUESTION 1[30 MARKS]

a) In the context of systems, differentiate between a model and a simulation. 	(2 Marks)

b) A university is planning to simulate the queueing system for its student cafeteria during peak hours. Develop three SMART objectives for this simulation study. 			(4 Marks)

c) Outline the key sequential phases of a structured simulation and modeling project, from inception to conclusion.								 (6 Marks)

d) Compare and contrast discrete-event simulation models with continuous simulation models. Provide a clear example of a system suitable for each approach to illustrate the difference. 												(6 Marks)

e) A bank collected data from its single-teller service counter. Over a 3-hour period, 85 customers were served. The total time these customers spent waiting in the queue was 212 minutes, and the total service time provided by the teller was 382 minutes. Calculate the following performance metrics:
i) The average waiting time per customer.
ii) The probability that an arriving customer will have to wait.
iii) The average service time per customer. 						(6 Marks)

f) Maria, the owner of a local bakery, must decide whether to invest GHC 800,000 in a new automated oven. If she does not invest, the business is projected to earn GHC 1.2 million in a strong economy (55% probability) or GHC 600,000 in a weak economy (45% probability). If she invests in the new oven, projected revenues are GHC 2.1 million in a strong economy or GHC 400,000 in a weak economy.
Construct a decision tree to analyze this problem and recommend whether Maria should make the investment, based on expected monetary value. 					(6 Marks)

g) Consider a parcel distribution center with two sorting stations (Station X and Station Y). The rule for arriving parcels is: if both stations are busy, the parcel will wait in a queue for Station X. However, if a parcel arrives and finds Station Y idle (even if Station X is busy), it will be directed to Station Y.
Draw a flow diagram that represents the logic of this parcel sorting system.	 (8 Marks)



SECTION B: ANSWER ANY TWO QUESTIONS [30 MARKS]
QUESTION 2 [15 Marks]

a) A computer processor executes three jobs in the order they were received. The processing times are: Job A = 8 seconds, Job B = 12 seconds, and Job C = 5 seconds. Calculate the system's throughput and the average time a job spends in the system (from arrival to completion).
 (6 Marks)

b) Describe four key performance metrics that are commonly examined when evaluating the output of a queueing system simulation.						 (4 Marks)

c) Justify the use of simulation by listing and explaining five advantages it offers over experimenting with a real-world system. 						(5 Marks)

QUESTION 3 [15 Marks]

a) Explain the different types of probability distributions that can be used to model activity durations in a stochastic simulation. Provide an example of an activity for each type. (5 Marks)

b) The following data was recorded at a single-server coffee shop:
a) Total observation period: 120 minutes.
b) Number of customers served: 48.
c) Total customer waiting time: 96 minutes.
d) The server was idle for a total of 18 minutes during the observation period.
Calculate:
i) The average waiting time per customer.
ii) The probability that a customer has to wait.
iii) The proportion of time the server is idle. 						(10 Marks)



QUESTION 4 [15 Marks]

a) The table below shows the monthly sales (in thousands of units) of a new smartphone.

Month	1	2	3	4	5	6	7	8	9
Sales	32	35	38	48	41	52	57	60	55

[bookmark: _GoBack]

i) Calculate the four-month moving average forecast for months 5 to 9. 		(3 Marks)
ii) What would be your forecast for sales in month 10? 				(2 Marks)
b) Discuss four key factors a manager should consider when selecting an appropriate forecasting method for their business. 								(4 Marks)

c) Categorize and briefly describe the three primary classes of simulation software, giving one example of a tool or typical use case for each class.					 (6 Marks)

QUESTION 5 [15 Marks]

a) Describe the key characteristics of a Pseudo-Random Number and a True Random Number. Which type is used in computer simulation and why? 				(4 Marks)

b) When evaluating the performance of a simulated manufacturing system, which specific areas (e.g., resource utilization, time-in-system) should be assessed? List and explain four such areas. 												(6 Marks)

c) The Linear Congruential Generator (LCG) is a common algorithm for generating sequences of pseudo-random numbers.
i) Write down the mathematical formula for the LCG. 				(2 Marks)
ii) Define each variable in the formula and explain the role it plays in the sequence generation. 												(3 Marks)
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