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INSTRUCTIONS 

 This paper contains FIVE (5) questions. 

 You are required to answer THREE (3) questions only. 

 Question one is compulsory. 

 Attempt any other two questions. 

 Question one carries 30 marks and the others carry 20 marks each. 

 All symbols have their usual meaning unless specified otherwise. 

QUESTION ONE (COMPULSORY) (30 MARKS) 

  

FIGURE (1), shows the components of a machine vice in first-angle orthographic projection. 

The complete list of parts is as follows: 

Item 1 Jaw 1 off Cast iron 

Item 2 Screw 1 off Cast iron 

Item 3 Clamping plate 1 off Mild steel 

Item 4 Locking plate 1 off Mild steel 

Item 5 Lever 1 off Mild steel 

Item 6 Stop block 1 off Mild steel 

Item 7 M12 hexagonal nut 1 off Mild steel 

Item 8 M6 countersunk screw 1 off Mild steel 

Item 9 Washer Cast iron 4 off Mild steel 

Item10 Base 1 off Mild steel 

Draw, to scale 1:1, a three view assembly drawing showing full-sectional front view of the machine 

vice in an open position with the jaw 65mm apart between the clamping plates (Item 4) . The square 

screw thread (Item 3) with Item 6 (lever) and Item 7 (stop block) should be in a horizontal position. 

Number ALL items on the completed assembly drawing and Include parts list. 
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Figure 1: Assembly Drawing 
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QUESTION TWO (20 MARKS) 

 

FIGURE (2), shows THREE views of a machine part in third-angle orthographic projection. 

Draw, to scale 1:1, the following views of the machine part in first-angle orthographic projection: 

• A full-sectional front view on cutting plane Z-Z 

• A full-sectional left view on sectional plane Y −Y as shown on the front and top views Show only 

the following dimensions and symbols on the drawing: 

• At A: A hole diameter of 36mm with an upper deviation of +30µm and a lower deviation of −20µm 

• At B: Indicate that these planes need to be machined. The roughness value of the surface texture 

is 12µm. 

• At C: Indicate that the plane is parallel to the plane B. 

NO hidden details are required. 

 

 

Figure 2: Detail Drawing 
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QUESTION THREE (20 MARKS) 

 DIAGRAM SHEET 1 (attached), shows a full-sectional front view of a V-belt drive pulley assembly 

consisting of the following parts: 

• Item 1 - Carrier 

• Item 2− Body 

• Item 3-Pulley 

• Item 4-Spur gear 

• Item 5 - Bush 

• Item 6 - Shaft 

• Item 7− M24 hexagonal nut 

• Item 8-M12 hexagonal head screw 

• Item 9− Key 

a) Draw, to scale 1:1, a detail drawing of the gear (Item 4) in first-angle orthographic projection 

showing the following views:                  (8 marks) 

i. A half-sectional front view with the top half in section 

ii. A side view showing the keyway detail of the hol. 

Use the following data: 

• Addendum 4mm5mm 

• Dedendum 25mm 

• Width of gear 96mm 

• PCD 28mm 

• Hole diameter 

Show hidden detail only on the bottom half of the front view. 

b) The pulley (Item 3) showing the following views:                                               (6 marks) 

• A half-sectional front view with the bottom half in section 

• A right view 

Insert any FOUR dimensions on the completed detail. 

 

c) The shaft (Item 6) showing the following: A front view, showing the detail of the keyway as well 

as the thread detail as per conventional representation - NO dash lines are required        (6 marks) 
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QUESTION FOUR (20 MARKS)  

 

a) With the aid of a diagram illustrate the distinction between the following terms: 

i) Major diameter 

ii) Minor diameter 

iii) Nominal diameter 

iv) Pitch diameter          (8 marks) 

b) Draw and illustrate the following: 

i) Clearance fit          (2 marks) 

ii) Transition fit          (2 marks) 

iii) Interference fit          (2 marks) 

c) Using the data sheet 4500a (selected ISO fits- hole basis) extracted from BS 4500 provided, for the 

shaft and hole nominal sizes of 10 H9 - e9 calculate: 

i) Maximum diameters 

ii) Minimum diameters         (6 marks) 

QUESTION FIVE (20 MARKS)  

a) Figure 6.5 shows parts of a gear change lever. Draw in third angle projection, the following 

views: 

I. A front view               (5 marks) 

II. A sectional plan view with the cutting plane through A-A        (10 marks) 

III. An end views.                 (5 marks) 
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