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Introduction 
Our examiners’ reports are produced to offer constructive feedback on candidates’ performance in the 
examinations. They provide useful guidance for future candidates. The reports will include a general 
commentary on candidates’ performance, identify technical aspects examined in the questions and 
highlight good performance and where performance could be improved. The reports will also explain 
aspects which caused difficulty and why the difficulties arose, whether through a lack of knowledge, poor 
examination technique, or any other identifiable and explainable reason. 

Where overall performance on a question/question part was considered good, with no particular areas to 
highlight, these questions have not been included in the report. A full copy of the question paper can be 
downloaded from OCR. 
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Unit 3 series overview 
Unit 3 paper appeared to be accessible with most candidates attempting all the questions.  There is 
some improvement in candidates’ working for calculation questions, however some candidates struggle 
to use the correct engineering language in written answers.  Some centres seem to be learning from the 
preceding Unit 3 examinations and preparing candidates well for recurring topics. However, many 
candidates continue to score low or sometimes zero marks on some topics. 

 

Candidates who performed well, tended to: Candidates who did less well tended to: 

• use appropriate engineering language  
• show clear working in all calculations 
• remember to convert units into standard units 

before carrying out any calculation. 
 

• make careless mistakes in calculations 
• use incorrect engineering language 
• score low marks on some recurring topics. 
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Question 1 (i)  

This question requires candidates to calculate the combined area of a semi-circle and a rectangle.  The 
correct area value is converted to consistent units and multiplied by thickness to find volume.  The 
correct volume is multiplied by density to find the mass.  Most candidates scored 1 or 2 marks for 
calculating area but many candidates did not use the thickness correctly to find the volume. 

 

  



Level 3 Cambridge Technical in Engineering - Unit 3 - January 2019 Examiners’ report 

 6 © OCR 2019 

Question 1 (ii)  

A question of this type has appeared in each of the previous Unit 3 examination papers.  Many 
candidates used a tabular approach to present the key steps in their working, including areas and 
coordinates of centroids of each shape.  These candidates had clearly used the moment of area method 
and most scored at least 3 marks. Most of these candidates went on to divide the sum of the moments of 
area by the total area to calculate the coordinates of the centroid.  

                AfL 
                Encourage candidates use a moment of area method to find coordinates of centroid and to use  
                a tabular format to show workings clearly. 

 

Question 1 (iii)  

Most candidates attempted to use trigonometry (specifically the tan-1 function) to find the angle but few 
calculated the angle to the vertical correctly. 
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Question 2 (a)(i)  

Most candidates calculated the overall VR correctly using ‘product of drivers/product of driven’. 

 

Question 2 (a)(ii) 

Most candidates calculated the speed of input correctly. 
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Question 2 (a)(iii)  

Most candidates calculated the Mechanical Advantage (MA) correctly. 

 

Question 2 (b)  

Most candidates calculated the input diameter correctly. 

 

Question 2 (c)(i)  

Most correctly identified this as a class 2 lever. 
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Question 2 (c) (ii)  

Most calculated the Mechanical Advantage correctly. 

 

Question 2 (c) (iii)  

Most candidates calculated the weight correctly and scored at least 1 mark.  The most common 
approach was to calculate and compare the moments of the load and the child about the fulcrum.  Many 
candidates did this correctly.  Some candidates used the relationship between input and output forces 
and MA or found the maximum force the child can lift.  Both methods could also score full marks. Most 
candidates included a clear statement that the child is able to lift the load but some failed to score 3 
marks because they omitted such a statement. 

    Misconception 
    When applying the principle of moments, it is important to identify the point about which     
    moments are taken.  
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Question 3 (a)(i) 

Most candidates did not calculate either the net horizontal or vertical forces correctly. Most of these also 
did not attempt to use Pythagoras’ Theorem to calculate the magnitude of the resultant force (using their 
values of net forces). However, a significant minority of candidates did calculate both net forces correctly 
and then found the resultant using Pythagoras’ Theorem correctly. 

 

    AfL 
    Encourage candidates to gain familiarity with resolving forces in particular directions. 
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Question 3 (a)(ii)  

Most candidates gained some credit by attempting to use the correct ‘SUVAT’ equation.  However, most 
of these did not use the correct value of acceleration calculated using their answer to 3ai.  A common 
error was to equate acceleration due to gravity.  

 

Question 3 (b)  

Most candidates calculated the ‘work done’ correctly.  Many who did not score full marks scored 1 mark 
for calculating ‘power’. 

 

Question 4 (i)  

Most candidates scored 1 mark.  The most common error was to label the friction arrow with the value of 
the coefficient of friction.  The majority of candidates did show 4 arrows with a very small number 
omitting arrow heads. 
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Question 4 (ii)  

Many candidates scored zero on this question; they seemed to be unaware of the simple formula relating 
normal reaction and coefficient of friction to frictional force.  Some of those who were aware of the 
relationship did not include the value of g. 

 

Question 4 (iii)  

Most candidates gained some credit for attempting to apply Newton’s Second Law but omitting the 
friction force.  Many did include friction and scored full marks. 

 

Question 4 (iv) 

Most calculated ‘kinetic energy’ correctly. 
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Question 4 (v)  

Many calculated the distance correctly using the work-energy relationship. 

 

Question 5 (a)  

Most scored at least 1 mark for calculating cross sectional area.  Few used this together with the shear 
force to calculate the shear stress correctly.  The most common error was the failure to multiply the area 
by 2.  Many candidates also made mistakes with units. 

    AfL 
    In double shear stress calculations like this one, the area required is 2 x the bolt cross  
    sectional area.  
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Question 5 (b)  

Only a small minority wrote ‘Young’s modulus’ (or equivalent). 

 

Question 5 (c)  

Most scored at least 1 mark for using the correct relationship. Many scored both marks by correct 
conversion of units. 

 

Question 5 (d)(i)  

Most identified the type of gear correctly. 
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Question 5(d)(ii)  

Most candidates gave an appropriate application. 

 

Question 5(e) (i)  

Most candidates gave an appropriate advantage. 

 

Question 5(e)(ii)  

Most candidates gave an appropriate advantage. 

 

Question 6(a)  

Only a small minority of candidates identified the type of beam correctly. 
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Question 6(b)(i)  

A minority of candidates scored high marks (3 or 4) on this question.  Candidates mostly scored either 0 
or 1 mark.  Most candidates did attempt to take moments but common errors included; inconsistency 
and lack of clarity on which point moments were taken about; omission of the force acting at A or B in 
their moments expression. 

 

    AfL 
    Encourage candidates to be familiar applying the principle of moments to problems  
    involving beams. 
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Question 6(b)(ii)  

A minority of candidates scored high marks (3 or 4) on this question.  Candidates mostly scored either 0 
or 1.  It was possible to score 1 mark by showing a linear diagram with moment of 0 at both ends. 

 

    AfL 
    Encourage candidates to be familiar with bending moment diagrams for beams. For beams  
    loaded with point loads, the diagram will be linear. 
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