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Part 1: Statistical Information 
 
Statistical Information    
The distribution of grades for the May 2015 examination session are presented below: 
 
GRADE A B C D E F Abs Total 
Number 5 9 19 15 9 16 2 75 
% of Total 6.67 12.00 25.33 20.00 12.00 21.33 2.67 100 

 
Examiners were expecting a better overall level of standards than in the previous years.  Some 
candidates sat for this examination with a poor knowledge of the subject.  Other candidates showed 
that they covered the syllabus completely, were well prepared to sit for the examination and managed 
to attain high grades.   
 
Part 2: Comments regarding candidate’s performance 
 
Candidates studying this subject must conform to rules, conventions and drawing discipline regarding 
the application of ISO or any approved recognized standards of drawing. Examiners still notice the 
lack of knowledge and representation of these features. It is important that candidates are familiar 
with the types of lines used to identify the function of the line, whether it is an outline of an item, a 
hidden line, a centre-line, a construction line or a fold line.  Many candidates did not show a cutting 
plane line, or represented the section line by a construction line, others did not label the view showing 
the section. Sharp pencils are to be used to ensure consistent, accurate and even density lines; 
pencils of a too soft grade are not suitable for this type of drawing.  Candidates are to submit their 
drawing sheets complete with their particulars, stating as well the number of drawing sheets they 
used. They are to complete the details in the lower right hand corner of the drawing sheet.  Before 
attempting a question, candidates are to bear in mind their skill in the topic and the time it takes to 
present well-drawn and completed solutions. Examiners noted that a few candidates started a 
question, stopped midway and attempted another question. 
 
 
SECTION A 
 
Four questions had to be attempted from this sectio n. 
 
Question 1: Helix: Torsion Spring 
 
Most of the candidates succeeded in presenting an accurate construction of the torsion spring 
showing the helices formed by the wound spring circular section wire. The spring had two straight 
arms on each end. 
 
This was the most popular question.  Some candidates presented a helical spring with a square 
section or a ribbon.  A number of candidates drew the representation shown on the question without 
showing the construction of the helix.  Some candidates did not copy the dimensions properly; others 
did not label the pitch or the points on the elevations.   
 
Candidates had to draw the helical spring by plotting the helical centre line of the circular section, 
drawing a number of 24mm diameter construction circles on the plotted centre line and finally draw 
the inside and outside helices tangential to the 24mm diameter construction circles. There were 
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candidates who drew two helices omitting the 24mm diameter circles.  The quality of the visible 
helices curves was drawn correctly by many students. 
Many candidates did not represent the straight arm at the ends of the spring properly. 
 
The table below shows the candidates' performance; 
 

1 to 6 marks 7 to 12 marks Full marks Attempted Not attempted 
37 23 2 62 38 

 
Question 2: Solids in Contact 
 
In this question, the candidates had to draw three 100mm diameter spheres resting on the horizontal 
plane, in mutual contact with each other in the front and plan views, and construct a 50mm diameter 
sphere resting on them.  The candidates had to show how to obtain and locate the points of contact 
between the four spheres.  In the second part of the question, candidates had to draw a sectional 
plan passing through the points of contact between the small sphere and the other three spheres. 
 
Some candidates did not represent the hidden detail, others did not show how the points of contact of 
the spheres were found.  Only a few candidates showed and clearly labelled the points of contact in 
all the views. 
 
Many candidates omitted the second part of the question and did not draw the sectional plan.  Some 
candidates presented the sectional plan but omitted the section plane in the front view.  Other 
candidates drew the sectional plan as a separate drawing.  Some of the hatching lines were not 
drawn at 45o to the horizontal as requested by the approved standards. The section lines of the 
50mm diameter sphere were to be drawn at right angle to the 100mm diameter spheres.  Few 
candidates labelled the sectional plan and the section plane. 
 
The table below shows the candidates' performance; 
 

1 to 6 marks 7 to 12 marks Full marks Attempted Not attempted 
30 19 - 49 51 

 
 
Question 3: Loaded Beam. 
 
A loaded beam was shown and candidates were to determine graphically the left and right reactions, 
draw a shear force diagram and a bending moment diagram.  In the last part of the question 
candidates had to show the position along the beam where the bending moment was zero and 
maximum. 
 
A number of candidates had poor knowledge of the principles and applications of Bow’s Notation. 
This was visible from the lack of labelling throughout the answers.  Some drew the load line with no 
directions and no labelling. 
 
Others did not draw the resulting closing line for the bending moment diagram between the two 
reactions but instead drew it erroneously across the whole length of the beam.  A number of 
candidates swapped the values of the right and left reactions (this was a result of incorrect labelling 
and application of Bow’s Notation.)   
 
Many candidates drew the shear force diagram, some even included the positive and negative sign.  
Some candidates showed that they were familiar with this type of question, constructed the bending 
moment diagram and presented an inverted bending moment diagram.  The maximum and zero 
bending moments were found by most candidates. Few students swapped the position of the zero 
bending moment and maximum bending moment.  Others stated that the position of zero bending 
moment was at both ends.   
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The table below shows the candidates' performance; 
 

1 to 6 marks 7 to 12 marks Full marks Attempted Not attempted 
12 43 2 60 40 

 
 
Question 4:  Development by triangulation of Transi tion Piece. 
 
A 3-d illustration of a transition piece connecting a rectangular prism to a rhombic prism was shown.  
Candidates were requested to copy the two views shown, find the necessary true lengths and draw 
the surface development of the transition piece. 
 
Some candidates did not copy and draw the orthographic views correctly. In such instances labelling, 
by numbering the top and lettering the base of the transition piece, is recommended as this makes 
the drawing clear and easy to follow. Some candidates did not label the points while others labelled 
the points incorrectly.  Marks are awarded for presenting a clear, neat drawing.  Some candidates did 
not find the required true lengths whilst others did not show the construction of the true lengths. 
Some others used the wrong construction to find the true lengths.   
 
Some candidates failed to start the development at the joint line S-S as requested in the question. 
Some candidates confused the transition piece with a sectioned pyramid and tried to solve the 
solution by drawing the development of a right pyramid.  Many of the candidates did not use the fold 
lines where required but used hidden lines or construction lines instead.   
 
The table below shows the candidates' performance; 
 

1 to 6 marks 7 to 12 marks Full marks Attempted Not attempted 
18 29 5 52 24 

 
Question 5. Auxiliary view of a rectangular based p yramid. 
 
Two incomplete views and a complete auxiliary elevation of a sectioned rectangular pyramid were 
given.  An illustration showed how the pyramid was cut to accommodate a cylinder in a horizontal 
position.  Candidates had to construct the curve of intersection, between the pyramid and the 
cylindrical cut, on both views.  Some candidates managed to demonstrate the understanding of how 
to obtain the curve of intersection in the plan view by projecting from the auxiliary view.  Some 
candidates experienced difficulty when trying to obtain the curve of intersection in the front elevation.     
 
This was the least popular question.  This question could have been answered using either the 
generator method which was used by all students who chose this question or the horizontal section 
method.  Lack of labelling of the generating lines from the apex to the base of the pyramid and points 
in all views resulted in wrong construction.  Some candidates divided the circle in the auxiliary 
elevation into twelve parts, resulting in many lines.  This resulted in confused constructions which 
made the process of plotting the curve of intersection difficult to follow.    
Certain candidates presented an incomplete front elevation and plan.  Only a few students presented 
the hidden lines properly.  Some candidates swapped the hidden lines with the visible lines.  Only a 
few candidates labelled the X-Y and X1-Y1 lines.  Some candidates were not aware that the lines of 
intersection of the pyramid had to be represented by lines parallel to the base of the pyramid. 
     
The table below shows the candidates' performance; 
 

1 to 6 marks 7 to 12 marks Full marks Attempted Not attempted 
17 16 2 35 41 
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SECTION B 
One question had to be attempted. 
 
Question No. 6.  Flanged Shaft Coupling. 
 
An exploded pictorial view of a Flanged Shaft Coupling was illustrated in Figure 6a.  The details of 
the individual parts of the flanged shaft coupling were clearly printed on an A3 drawing sheet. The 
detailed drawing of each part of the coupling were fully dimensioned and presented to the candidates 
in orthographic views.  Each component of the detailed drawing was named, numbered and the 
views of the parts were positioned so as to help the candidate visualise the final assembly. After 
carefully going through the detailed drawing, candidates were to present an end elevation of the 
assembly drawing of the coupling.  From this view they had to project and present a neat sectional 
front elevation of the assembled coupling, incorporating all the visible parts showing in detail how 
these parts are represented when a section plane passes through them.   
The pitch circle diameter of the coupling was completely ignored by some candidates when 
answering question 6a.  The shaft had to be shown in section and the bolt and nut had to be drawn in 
the stipulated position and not drawn as a separate view. 
 
Candidates must bear in mind that when sectioning is used, the section lines should be light and 
normally drawn at 45° to the horizontal, right or left.  In sectioning, adjacent parts should have their 
section lines mutually at right angles. Candidates showing the two couplings sectioned at the same 
angle had a few marks deducted because this mistakenly represented that the two couplings were 
cast as one piece. Sometimes hatching lines ended up on the hidden lines.  Very few candidates 
presented the key as a local section as requested in the note (in italics). Most solutions exposed 
many errors on the hexagonal bolt and nut used to connect the coupling.  The head of the bolt and 
nut were shown the same thickness and not drawn to the correct proportion. These items were not to 
be shown in section.  
The table below shows the candidates' performance; 
 

1 to 6 marks 7 to 12 marks Full marks Attempted Not attempted 
17 16 2 35 41 

 
 
Question No. 7. Sectioned crank. 
 
The first sentence stated that all material cut by a sectioning plane is cross-hatched in orthographic 
views, but there are exceptions to this general rule.  A pictorial and two orthographic views of a crank, 
presumed to be a familiar component to the candidates, were shown in two detailed figures.  Two, full 
size, isometric views of the component, showing how the crank would be represented were 
requested;  
i)  when the cutting plane A-A passes longitudinally through the web, and 
ii) when the cutting plane B-B passes across the web of the crank. 
 
Valuable marks were lost because candidates were not familiar with the application of the ISO 
standards of drawing and conventions of features and sectioning.  When the sectioning plane passes 
through the axis of webs, shafts, keys and similar parts, they are not shown in sectioned but in 
outside view. If the section plane cuts across the axis of these parts, where the thickness of these is 
visible, they are to be shown in section. 
Some candidates did not draw the crate when drawing the isometric views, in fact, some isometric 
drawings were presented overlapping each other, when there was ample space on the A2 drawing 
paper. This point has already been pointed out in the previous reports. "Apart from losing marks, 
these candidates lost a valuable aid, which facilitates the projection and the spatial visualization."     
 
 
.The table below shows the candidates' performance; 
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1 to 11 marks 12  to 23 marks Full marks Attempted Not attempted 
5 52 7  27 

 
 
Question No. 8  - Freehand Sketch (24 marks) 
 
The candidates were given three orthographic views of a food mixer and were asked to draw a 
coloured pictorial freehand sketch. 
Less than 20% of the candidates answered this question.  About half of these solutions were up to 
the required standard.  Other candidates evidently lacked freehand sketching practice.  The average 
mark was 13 and the highest 23.  The following is a list of weaknesses that need to be addressed: 
• A number of candidates simply copied the (2D) side view of the food mixer and coloured it. 
• Others found difficulty to achieve the correct proportions. 
• The structure of the mixer and the bowl was distorted.  These candidates did not start their 

drawing by sketching the centre lines to indicate the axis upon which the product was to be 
constructed.  Evidently they started drawing from the outlines of the components of the mixer 
while ignoring the angular relation between the items.   

• Some drawings were ruined at colouring stage.  Pencil strokes were haphazardly drawn, failing 
to denote light, shade and texture.   More practice in rendering by using good quality coloured 
pencils is recommended. 

 
Question No. 9  - Perspective Drawing (24 marks) 
 
In this question the candidates were given orthographic and pictorial views of a proposed catwalk 
stage in a large room.  The candidates were asked to project an estimated single-point perspective 
drawing of the planned project. 
Nearly 80% of the candidates answered this question, the average mark was 16 and the highest 
mark was 23.  Most of the candidates were well prepared for this question.  These candidates 
completed the initial constructions, to determine the picture frame, the perspective grid and the room 
corners, in a correct manner.  A good number of other candidates completed the whole drawing and 
rendered areas of different elements in a correct manner. Other candidates, however, lost marks due 
to the following shortcomings: 

• Untidy and insensitive rendering, which ruined the underlying line drawing. 
• Unfinished work, apparently due to lack of remaining time. 
• Confused initial constructions most probably due to lack of practice. 
• Difficulty in establishing the heights of the stage steps and the catwalk. 
• The disregard of the scale of 30mm representing one tile.  This led to smaller solutions being 

presented.  Candidates are advised to make the best use of the available paper space. 
• Few candidates finished the drawing from the eye level downward, completely ignoring the 

upper part.  Apparently some candidates confused the arrows which indicate the viewing 
position with the arrows which indicate the cutting plane of the sectional view. 
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