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Please check that this examination paper consists of SEVEN (7) pages of printed 
material before you begin the examination. 
 
[Sila pastikan bahawa kertas peperiksaan ini mengandungi TUJUH (7) muka surat 
yang bercetak sebelum anda memulakan peperiksaan ini.] 
 
Instructions: Answer ALL FOUR (4) questions. 
 
[Arahan: Jawab EMPAT (4) soalan] 
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1. A facility engineer has been engaged to advise a company on how to best 

proceed with the construction of a 100,000 sq. ft. area of warehouse for the 
company expansion plan.  For the next 10 years, it is estimated that only 60,000 
sq. ft of area is required before the additional storage area is needed. Two 
options were studied. The first option is to construct the whole 100,000 sq. ft 
now. Second option is to build on two stages, 60,000 sq.ft now and the 
additional 40,000 sq. ft of area could be construct 10 years later. Assume 
interest rate is computed at 4% per annum. Estimated costs are presented in 
Table Q1. 

 
Table Q1 

Description Construction Cost 
(RM) 

Annual Maintenance 
Cost (RM) 

Option 1:  
Full capacity now  
100,000 sq.ft 

36,400,000 100,000 

Option 2:  
In two stages: 
1st stage: 60,000 sq.ft floor area  
 
2nd stage: Add 40,000 sq.ft of 
capacity, additional construction 
and maintenance costs 

 
21,800,000 

 
 
 

17,600,000 

 
75,000 

 
 
 

25,000 

 
(a) List TWO (2) fundamental principles of engineering economy in making 

decisions above. 
  

(20 marks) 
 

(b) Construct a cash flow diagram of both options.  
 

(20 marks) 
 

(c) Perform present worth (PW) analysis onto both options. 
 

(40 marks) 
 

(d) Decide which construction option is preferred. 
(20 marks) 
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2. Your company has asked you to recommend a new machine. After months of 
research, you have collected the following data, as presented in Table Q2 (a): 

 
Table Q2 (a) 

Data Alternative A Alternative B 
Initial Cost RM202,000 RM285,000 
Annual Benefit 73,000 88,000 
Gradient Benefit (0 first year, G 
second year, 2G third year….etc) 1,200 1,300 

Annual Maintenance & Operating 
Cost 18,000 34,000 

Gradient Maintenance & Operating 
Cost (0 first year, G second year, 2G 
third year….etc) 

600 1100 

Salvage Value 42,000 48,000 
Life, Years 6 9 

 
Discussion with the accounting department reveals that a loan must be secured 
to purchase any machine. The loan data to cover the initial cost are shown in 
Table Q2 (b).  

 
Table Q2 (b) 

Data Alternative A Alternative B 
Down Payment (% of Initial Cost 
at Year 0) 30% 30% 

Loan Period, Years 6 9 
Annual Loan Payment (RM) 34,392.11 37,441.93 

 
The loan payments will be made annually with 12% interest. Your company 
assumes a Minimum Accepted Rate of Return (MARR) equal to 15%.  

 
(a) Determine what is the rate you are going to use in comparing the 

alternative. 
(10 marks) 

 
(b) Calculate the equivalent uniform annual worth (AW) for Alternative A. 

 
(40 marks) 

 
(c) Calculate the equivalent uniform annual worth (AW) for Alternative B.  

 
(40 marks) 

 
(d) Using the results from the equivalent uniform annual worth (AW) analysis 

in 2 (b) and 2 (c), decide which alternative should be chosen.  
 

(10 marks) 
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3. (a) Payback period is the length of time it takes to recover the cost of an 
investment or the length of time an investor needs to reach a breakeven 
point. Discuss THREE (3) weaknesses of this method. 

 
(30 marks) 

 
(b) CC Sdn. Bhd. wants to purchase a new machine. The initial cost of the 

machine is RM300,000. It has useful life of 5 years. The estimated salvage 
value of the machine at the end of life is RM50,000. Calculate the annual 
depreciation and book value of machine using Straight-Line (SL) method 
and identify the ending book value for Year 4. 

 
(40 marks) 

 
(c) There are four types of taxes commonly relates to engineering economy. 

Discuss TWO (2) types and distinguish it with income taxes. 
 

(30 marks) 
 
 
4.  (a) Elaborate on TWO (2) types of life to be considered in replacement 

analysis. 
 

 (30 marks) 
 
 

(b) Radar Sdn. Bhd. is considering three mutually exclusive alternatives for 
implementing an automated passenger check-in counter at its new airport. 
Each alternative meets the same service requirements but has differences 
in capital investment amounts and benefits (cost savings) exist among 
them. The study period is 10 years and the useful lives of all three 
alternatives are also 10 years. If the company’s Minimum Acceptable Rate 
of Return (MARR) is 10% per year, which alternative should be selected 
based on data in Table Q4[b]. Use Future Worth (FW) analysis to choose 
the best alternative.  

 
Table Q4 (b) 

 I II III 
Capital Investment RM 390,000 RM 920,000 RM 166,000 
Value at end of Year 3 RM 69,000 RM 167,000 RM 133,500 
Market value (end of 
useful life) 0 0 0 

 
(70 marks) 
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APPENDIX – Interest Factors for Discrete Compounding 
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