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SECTION A (Total: 40 marks) 

INSTRUCTION: Answer ALL questions. Please use the answer booklet provided. 

 

Question 1 

 

Describe two (2) general requirement guidelines for designing a workplace. 

 (10 marks) 

 

Question 2 

 

Briefly describe four (4) principle of component arrangement related to ergonomics layout. 

(10 marks) 

 

Question 3 

 

Describe five (5) the factors that can cause Cumulative Trauma Disorder (CTD) 

(10 marks) 

 

Question 4 

 

Describe two (2) analysis methods to reduce ergonomics problem during assembly process? 

 (10 marks) 
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SECTION B (Total: 60 marks) 

INSTRUCTION: Answer THREE (3) questions only.  

Please use the answer booklet provided. 

 

Question 6 

 

Answer the following questions based on the data given below: 

One of the products made by a company is tank for liquid storage. Based on 
observations, the process of manufacturing this tank is as follows. The value in the 
bracket shows the process duration.  

 Material (metal sheet) is transported from store to the marking area, to mark 

the material (10 min.) for ease of cutting process. The cutting process (20 

min.) then takes place at another area within the premise. 

 The material then moved to welding workshop to be joined (45 min.) and then 

cleaned (15 min.) from slag before being sent for storage in the store. 

 When the time for delivery to the customer is near, the tanks are sent to the 

liquid proofing section where the joints are sealed (60 min.) with silicon to 

ensure that there is no leak. 

 It is then sent to the paint section. Before painting is conducted, the tanks are 

checked (20 min.) for leaks and only properly sealed tanks are accepted. If 

the tank is not properly seal, it will be sent back to liquid proofing section for 

reseal.   

 After painting (45 min.), the tanks are set aside to dry (240 min.) before being 

sent to the finishing department where the tanks are painted (20 min.) with 

company’s logo. The completed tanks are then sent to the store waiting for 

delivery.   

 
a) Construct a Process Flow Chart.  

 (8 marks) 

b) Analyze the chart that you have constructed in Q6 (a) and identify two (2) 

weaknesses in the tank making process. 

   (2 marks) 

c) Develop another method/process that will overcome the identified weakness in Q6 

(b) and construct another Process Flow Chart. 

 (10 marks) 
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Question 7 

 

The production of product WR01J consists of 5 elements; A, B, C. D. and E. Continuous 

stop watch method were used for element A to D (Table 1) but snap back for E (Table 2). 

For every cycle, 2 unit of WR01J were processed. Element D is a fully done by machine. 

During the 3rd cycle of element B, the operator was distracted by his supervisor. However, 

element E only occur about every 6 cycles. 

 

Table 1: Observed time for element A - D 

Element 
Observed time of each cycle (seconds) 

1 2 3 4 

A 5.1 25.5 46 96.8 

B 15.1 35.7 86.0 107.0 

C 18.4 39.0 89.5 110.3 

D 20.5 41.0 91.6 112.3 

 

Table 2: Observed time for element E 

Element 
Observed time (seconds) 

1 2 3 4 

E 12.3 11.4 12.0 13.0 

 

a) As continuous stop watch method were used for element A, B, C, and D; calculate 

the actual observed time for each element for each cycle. 

(4 marks) 

b) Calculate the number of observation required to achieve 95% confidence level and 

5% error for each element. 

(8 marks) 

c) Calculate the standard time for this job. Average rating is 115% and allowance is 

15%.  

(8 marks) 
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Question 8 

 

 
a) State and explain two (2) advantages and two (2) disadvantages of using 

Predetermined Time System in obtaining time standard. 

(8 marks) 

b) Determine the standard time (in seconds) for the task in Table 3. The allowance to be 

given is 12%.  

(12 marks) 

Table 3: Part X process sequences 

Activities 
Left 
hand 

TMU 
Right 
hand 

Activities 

Reach 30 cm to bin for part R30C 14.1   

Grasp part G4B 9.1   

Move part 26 cm to fixture M26C 13.7   

Position part in fixture P2SE 16.2   

  10.5 R22B Reach 22 cm to part in fixture 

  2.0 G1A Grasp part 

  11.2 M22B 
Move part 22 cm to disposal 

chute 

  2.0 RL1 Release part 
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Question 9 

 

A worker is assigned to sew two (2) types of trousers, primary and secondary school. 

Observations were made for 5 work shifts. Total time per shift (exclusive of rest periods) is 

6.5 hours. Total outputs at the end of the study are 107 primary school trousers and 98 

secondary school trousers. Figure 1 shows the preliminary data collected and Table 4 shows 

the observations on rating. The total amount of allowances the worker is entitled to is 15%.  

 

 

Figure 1: Preliminary data collected, in bracket is the frequency value  

 
Table 4: Rating observation 

Rating (%) 90 95 100 105 110 115 

Frequency 9 28 48 20 15 9 

 

a) At 95% confidence level, calculate the error with the available data if both trousers 

are to be considered.  

(10 marks) 

b) Based on your answer for Question 9 (a), assume that the error is acceptable. 

Calculate the standard time for both trousers. 

(10 marks) 

 

  

Observations 
(159) 

Busy  

Primary trouser 
(75) 

Secondary trouser 
(54) 

Idle 

No material 
(20) 

Disrupted by 
supervisor 

(10) 
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Appendix A 

Percentage Points of the t Distribution 

 

 

 

 

 

 

END OF QUESTION 

 


