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Answer ALL questions in the space provided. You may answer either in English or in Maltese. 

 

Scenario 

• A company needs to assess the employed technicians in terms of mechanical knowledge.  

• The following test is distributed to all technicians.  

 

Question 1 K-1 (6 marks) 

 

a. List the TWO different measuring systems used in thread charts.  

 

Measuring system 1: ___________________________________ (1) 

Measuring system 2: ___________________________________ (1) 

 

b. Outline the following TWO terms used when dealing with threads. 

  

Pitch: _____________________________________________________________________ 

_______________________________________________________________________ (1) 

Diameter: __________________________________________________________________ 

_______________________________________________________________________ (1) 

 

c. Table 1 below shows part of a thread chart. All the values in the table are in millimeters. 

Interpret Table 1 to select the correct tap/die to manufacture M17 bolt and nut. Give your 

answers to three decimal points.   
 

Table 1: Part of thread chart  

 

 

 

 

 

 

 

 

 

 

 

 

(Source: https://www.slideshare.net/ClimenteAlin/filete-basic-dimensions-isor-7241968) 
 

Pitch Bolt:  ___________________ 

Pitch Nut:  ___________________  

Major Diameter:  ___________________ 

Minor Diameter Bolt:  ___________________ 

Minor Diameter Nut: ___________________ (2) 
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https://www.slideshare.net/ClimenteAlin/filete-basic-dimensions-isor-7241968


SEAC03/s2.23s 
DO NOT WRITE ABOVE THIS LINE 

 

 

Page 3 of 12 

Question 2 K-3 (8 marks) 

 

a. Identify the TWO types of structures given in Table 2. 

frame                         solid                         shell 

 
Table 2: Different types of structures 

 Structure Type of Structure 

i. 

 
(Source: www.seekpng.com) 

__________________________________ 

(1) 

ii. 

 
(Source: http://atlas-content-

cdn.pixelsquid.com/) 

__________________________________ 

(1) 

 

 

 

 

 

 

This question continues on next page.  
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b. Figure 1 shows a shop sign installed with a vertical wall. Label parts A and B in the structure 

shown in Figure 1. 

 

 
 

Figure 1: Structure holding a shop sign 

(Source: https://slideplayer.com/slide/4774105/) 

(2) 

 

c. Describe the function of the parts labelled A and B in Figure 1 in Question 2b.  

 

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

_______________________________________________________________________ (4) 
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Question 3 K-4 (8 marks) 

 

a. Name FOUR different types of gears.   

 

Type 1: ____________________________________ (0.5) 

Type 2: ____________________________________ (0.5) 

Type 3: ____________________________________ (0.5) 

Type 4: ____________________________________ (0.5) 

 

b. Outline the function of the driver and the driven part in a gear system. 

 

Driver: ____________________________________________________________________ 

_______________________________________________________________________ (1) 

Driven: ____________________________________________________________________ 

_______________________________________________________________________ (1) 

c. Describe the outcome of the gear system shown in Figure 2.  

 

Figure 2: Gear system 
(Source: https://w7.pngwing.com/) 

 

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________ 

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________ 

__________________________________________________________________________

__________________________________________________________________________

_______________________________________________________________________ (4)  
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Question 4 K-7 (8 marks) 

 

a. Label the following crank assemblies and their parts. 

 

                                                               (Source: qxf2.com; amazon.com) (2) 

 

b. Determine the reciprocating distance of a crank assembly in Figure 3, if the distance between 

the centre of the main journal of the flywheel and the crank pin is 54 cm.  

 
Figure 3: Steam crank assembly 

(Source: study.com) 
 

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

_________________________________________________________________________ (2) 

 

i. ____________________ 

ii. ____________________ 

iii. ____________________ 

iv. ____________________ 
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c. Describe the change in motion of the crank assembly of a combustion engine, shown in Figure 4. 

 

 
Figure 4: Crank assembly of combustion engine 

(Source: ars.els-cdn.com) 

 

 

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

_______________________________________________________________________ (4) 

 

 

 

Please turn the page. 
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Question 5 K-8 (8 marks) 

 

a. Label the lever classes given in Table 3.  

 
Table 3: Lever Classes 

 
Lever Class Lever Systems  

i. 

____________________________ 

(1) 

 

 

 

 

 

 

 

 

ii. 

____________________________ 

(1) 

 

 

 

 

 

 

 

 

 

 

b. Identify the TWO different types of linkages in the lever systems shown in Table 4.   

Table 4: Different linkages 

 
 

i. ii. 

(2) 

 

 

 

 

 

 

Effort Load 

Fulcrum 

Effort 

Load 

Fulcrum 

moving pivot 

fixed pivot 

moving pivot 
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c. Describe the output of the linkage systems A and B given in Figure 5.   

 

  
 

 

                                      Figure 5: Power Hacksaw 

                                  (Source: https://www.notesandsketches.co.uk/) 

 

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________ 

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________ 

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________ 

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

_______________________________________________________________________ (4) 

Please turn the page.  
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Motor’s pulley 

Linkage system A 

Linkage system B 



SEAC03/s2.23s 
DO NOT WRITE ABOVE THIS LINE 

 

 

Page 10 of 12 

Question 6 C-2 (12 marks) 

 

a. Determine the gear ratio of the following gear system, in Table 5. Show all your working. 
 

Table 5: Gear system setup 

Driver: 120 teeth 

Driven: 60 teeth 

 

 

 

(4) 

 

 

b. Describe the gear system given in Figure 6 in terms of diameter and pitch.  

 

Figure 6: Gear system 

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

_______________________________________________________________________ (4) 

 

 

 

 

 Ø (inside) 
 Ø (outside) 

p 
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c.  • The gear system shown in Figure 7 represents the gear system in a conveyor belt used in a 

supermarket.  

• Gear A is the driver gear, connected to a motor (undergoing rotary motion).  

• A conveyor belt, with toothed belt is geared with gear C. Table 6 includes the relative 

information of the gears.  

 

Figure 7 

 

Table 6: Gear system speed and direction 

 Gear A Gear B Gear C 

Speed (rpm) 225 150 25 

Direction Clockwise Anti-Clockwise Clockwise 

 

Justify the appropriate design of this gear system in view of the given information. 
 

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

_______________________________________________________________________  (4)  
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A 
B 

C 
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