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[bookmark: TemplateOverview]This report provides sample answers, or an indication of what answers may have been included. Unless otherwise stated, these are not intended to be exemplary or complete responses.
The statistics in this report may be subject to rounding resulting in a total more or less than 100 per cent.
Question 1
	Mark
	0
	1
	2
	Average

	%
	1
	29
	70
	1.7


Acceptable answers included:
gloves 
safety boots 
overalls/workpants/apron. 
Students were required to identify PPE directly related to handling sheet metal.
[image: Flammable gas Warning Sign vector illustration, placards class 2 ...]Question 2
	Mark
	0
	1
	Average

	%
	44
	56
	0.6


A common error was selecting ‘Flammable Liquid’ instead of gas.
Question 3a.
	Mark
	0
	1
	Average

	%
	66
	34
	0.4


Ferrous metals contain iron and non-ferrous metals do not.
The most common error was stating a property of ferrous metals rather than the composition (e.g. ferrous metal is magnetic or ferrous metals rust).


Question 3b.
	Mark
	0
	1
	2
	3
	4
	Average

	%
	21
	11
	21
	20
	27
	2.3


Acceptable answers included:
	[bookmark: _Hlk215480360]Non-ferrous metal
	Typical applications

	copper 
	electrical wires
water pipes 

	aluminium 
	windows
ladders
cladding
roofing
gates
bikes
soft drink cans   

	brass 
	plumbing fittings
taps
musical instruments
hinges
locks
valves
plain bearings

	bronze 
	plain bearings
bells
statues

	lead 
	batteries
solder
ammunition
roofing 

	gold 
	jewellery
electrical components 

	silver 
	jewellery
coins 


Most responses that were not awarded marks listed a ferrous metal rather than non-ferrous metal.


Question 4
	Mark
	0
	1
	Average

	%
	63
	37
	0.4


Total distance between holes: 	285 – 60 = 225
				225 ÷ 5 = 45mm
The most common error was dividing the total distance by 6 (number of holes) rather than 5 (number 
of spaces).
Question 5
	Mark
	0
	1
	2
	Average

	%
	56
	30
	14
	0.6


Acceptable answers included using:
a locknut (double nut system) 
a castellated nut with a split pin 
a nyloc nut 
a spring washer 
Loctite.
The most common responses that could not be awarded marks were:
using a pin (too vague)
welding the nut on (question stem stated the nut needs to be occasionally removed for maintenance).
Question 6a.
	Mark
	0
	1
	Average

	%
	21
	79
	0.8


Vernier caliper (just ‘vernier’ was also accepted).
Question 6b.
	Mark
	0
	1
	2
	3
	Average

	%
	12
	6
	16
	65
	2.4



	Circled area of measuring tool
	Dimensions suitable for measurement

	1
	B
	G

	2
	A
	E

	3
	D
	F


Question 7a.
	Mark
	0
	1
	2
	Average

	%
	0.2
	0.5
	99
	2.0


Category 1: Hands
Category 2: Back
Question 7b.
	Mark
	0
	1
	2
	Average

	%
	5
	32
	63
	1.6


Acceptable answers included:
	Injury category
	Preventative measure

	Hands
	Supply and enforce use of correct gloves for applications.
Improve guards on machinery/equipment to reduce nip points.

	Back
	Train employees on correct lifting techniques.
Put in mechanical lifting equipment to reduce manual handling.


Some student responses were too brief to adequately answer the question and/or were answered from the employee perspective rather than the factory (e.g. ‘gloves’ or ‘get help to lift’).
Question 8
	Mark
	0
	1
	2
	Average

	%
	32
	52
	16
	0.9


Acceptable answers included:
faster cutting/more efficient
can take deeper cuts 
don’t need to re-sharpen 
tolerates higher temperatures 
last longer/durable.


Question 9a.
	Mark
	0
	1
	2
	Average

	%
	42
	40
	18
	0.8


[image: Canvas 1027, graphic]
590 and 550 were both acceptable answers for the length depending on where the end panels were located.
The most common error was to draw the box with four panels (making it an enclosed box) instead of three panels (with an open front, as stated in the question).
Students were not required to give the detailed dimensions of each panel; just the length and width of the piece of sheet metal were required.
Students are reminded to carefully read the question to ensure all aspects of the question are 
adequately addressed. 
Question 9bi.
	Mark
	0
	1
	Average

	%
	19
	81
	0.8


Guillotine (laser and plasma cutter were also accepted).
Question 9bii.
	Mark
	0
	1
	2
	Average

	%
	37
	47
	16
	0.8


Acceptable answers included:
ensure guards are in place 
remove all tools/scrap metal from cutting area 
keep fingers clear of blade  
hold material firmly 
don’t cut material beyond capacity of machine 
place offcuts in waste bin. 
If laser or plasma was stated for part i., then the procedures needed to relate to that machine.
Responses that could not be awarded marks commonly referred to PPE, which was already mentioned in the question, or provided overly general statements.
Question 9c.
	Mark
	0
	1
	2
	Average

	%
	27
	41
	32
	1.1


Acceptable answers included:
fold over safety edges 
fit rubber strips to front edges.
Grinding or sanding the edges could not be accepted as the question states the edges have already been de-burred. Another common response was to build the edge up with weld and smooth off; however, this is not a common or practical practice. Some students also sketched and described putting rubber on the corners of the box for protection rather than the edges, which did not respond to the crux of the question.
Question 9d.
	Mark
	0
	1
	Average

	%
	42
	58
	0.6


Acceptable answers included:
spot welding
TIG welding
bronze welding.
The response needed to be appropriate for the thickness of the sheet metal.
Question 10a.
	Mark
	0
	1
	2
	Average

	%
	48
	34
	18
	0.7


Live centre held in Tailstock.
A small number of students were able to correctly identify and name this equipment.
Question 10b.
	Mark
	0
	1
	2
	Average

	%
	33
	46
	21
	0.9



	Feature
	Tool

	20mm diameter of the shaft
	E

	8mm radius of the shaft
	G






The majority of students chose incorrect tools for this question, displaying a lack of knowledge of the basics of lathe cutting tools.
Question 11a.
	Mark
	0
	1
	2
	Average

	%
	30
	16
	54
	1.3


Typical materials accepted included:
stainless steel
aluminium
brass
galvanised steel.
The reason was resistance to rust/corrosion.
Question 11b.
	Mark
	0
	1
	Average

	%
	41
	59
	0.6


42mm
A common error was 4.2mm. 
Question 11c.
	Mark
	0
	1
	Average

	%
	66
	34
	0.4


Typical types of screw accepted included:
self-tapping screw
tek screw.
A number of students answered with pop rivets rather than a type of screw.
Question 12
	Mark
	0
	1
	2
	3
	4
	5
	Average

	%
	9
	9
	13
	22
	24
	24
	3.1


[image: Canvas 1027, graphic]
Students should be careful not to:
incorrectly draw the three views
draw the three views randomly on the page rather than in third angle projection
leave out the hidden lines and centre lines.
Question 13
	Mark
	0
	1
	2
	3
	4
	5
	Average

	%
	23
	16
	24
	13
	10
	13
	2.1



	Bearing
	Type of bearing
	Primary load

	
	Plain
	Anti-friction
	Radial
	Thrust
	Radial and thrust

	[image: Tapered roller bearing isolated on white background. Car bearings, auto parts, automobile components for the engine and chassis suspension] 
	
	x
	
	
	x

	[image: Sleeve bronze bearing lays on a white background, close-up photo with selective focus] 
	x
	
	x
	
	

	[image: Metal silver ball bearing with balls on white  isolated background. Bearing industrial. Part of the car] 
	
	x
	x
	
	

	[image: Grosse Lager Huelse aus Sinter  large bronze bushing] 
	x
	
	
	
	x

	[image: thrust bearing which consists of a separator of two clips and balls] 
	
	x
	
	x
	


A small number of students were able to correctly identify the basic difference between a plain and 
anti-friction bearing, and what to look for to establish their primary load.


Question 14
	Mark
	0
	1
	2
	3
	Average

	%
	77
	11
	6
	6
	0.5


[image: Canvas 1027, graphic]
The majority of students disregarded the datum lines as requested, showing a need to revise what datum lines are. The hole was also dimensioned incorrectly, with the majority of students copying the R6 size rather than dimensioning Ø12, which is standard for a hole. 
Another common error was to over dimension (repeat the same dimension in different places on 
the drawing).
Question 15a.
	Mark
	0
	1
	2
	3
	Average

	%
	15
	15
	13
	57
	2.1



Overall area = 9 x 14 = 126 
 
Shaded areas 
4.5 x 1.2 = 5.4 
6.5 x 0.4 = 2.6 
7.5 x 0.5 = 3.75 
Total = 5.4 + 2.6 + 3.75 = 11.75 
 
126 – 11.75 = 114.25m2 
Common errors included basic multiplication and addition mathematical errors, and correctly calculating the shaded areas but then not subtracting this from the overall area.


Question 15b.
	Mark
	0
	1
	2
	Average

	%
	44
	9
	47
	1.0



0.8 x 0.8 = 0.64 
0.64 x 20 = 12.8m2 (1 box) 
 
114.25 / 12.8 = 8.9 = 9 boxes 
A common error included calculating the total number of tiles required instead of the number of boxes.
Question 16
	Mark
	0
	1
	2
	3
	Average

	%
	22
	12
	3
	63
	2.1



	Material
	Length
	Number of pieces

	75 x 75 SHS
	680
	4

	40 x 25 RHS
	650
	2

	40 x 25 RHS
	450
	2

	25 x 25 SHS
	650
	2

	25 x 25 SHS
	450
	2


Common errors included:
not describing the materials correctly; writing SHS rather than 25 x 25 RHS
incorrect lengths of horizontal parts due to not subtracting the 75mm of the legs in each corner.
Question 17
	Mark
	0
	1
	2
	3
	4
	5
	Average

	%
	9
	11
	21
	27
	22
	10
	2.8


Any five of the following hand tools were accepted: 
Phillips head screwdriver
Allen key/hex key
hammer
pin punch
open-ended spanner/shifting spanner
circlip pliers.
To be awarded marks students were required to list the specific name of the tool. General terms such as ‘wrench’ could not be awarded marks.


Question 18a.
	Mark
	0
	1
	2
	3
	Average

	%
	1
	2
	19
	77
	2.7



	Step
	Correct sequence

	Drill Ø12, countersink Ø18 holes (x2) 
	6

	Machine 5 x 45O chamfer 
	2

	Tap M16 threads (x2) 
	7

	Drill tapping size holes (x2) 
	5

	Machine ends to length 
	1

	Mark out holes 
	3

	Centre punch hole positions 
	4


Some variation in the sequence was allowed and given full marks. Key steps, however, had to be done in a logical sequence for marks to be awarded, such as:
machining ends to length first before chamfering, marking out or drilling holes
marking out holes before centre punching them
drilling tapping size before tapping the thread.
Question 18b.
	Mark
	0
	1
	Average

	%
	44
	56
	0.6


Head of the screw is flush/just below surface.
Question 18c.
	Mark
	0
	1
	2
	3
	Average

	%
	38
	22
	27
	14
	1.2


Machine: 	Milling machine
Cutter:		End mill/slot drill
Work holding: 	Vice
The cutters and work holding above represent the most common answers. Other answers were acceptable and were awarded marks based on their merit.
A number of students incorrectly answered ‘lathe’ as a suitable machine. This shows a lack of understanding of basic engineering machinery and their use.


Question 18d.
	Mark
	0
	1
	2
	Average

	%
	59
	20
	21
	0.6


[image: Canvas 151, graphic]

The majority of students did not identify the correct thread dimensions.
Question 18e.
	Mark
	0
	1
	Average

	%
	58
	42
	0.4


Tap wrench
A small number of students were able to provide the proper name of this common tool used in engineering.
Question 19a.
	Mark
	0
	1
	Average

	%
	37
	63
	0.7


2 x 4 ¾ = 9 ½  
2 x 2 3/8 = 4 ¾  
9 ½ + 4 ¾ = 14 ¼  
Question 19b.
	Mark
	0
	1
	Average

	%
	17
	83
	0.9


14.25 x 25.4 = 361.95mm = 362mm 
Students need to pay attention to the final solution required (i.e. this question asked for the answer to the nearest mm, not just the basic calculation).


[image: Text Box 3, Textbox]Question 20a.
	Mark
	0
	1
	2
	Average

	%
	50
	7
	43
	1.0


Students should lay out their working sequentially and clearly. This not only reduces the risk of mistakes, but also increases their opportunity to gain partial marks if a minor error is made. 
[image: Text Box 3, Textbox]Question 20bi.
	Mark
	0
	1
	Average

	%
	55
	45
	0.5


Question 20bii.
	Mark
	0
	1
	Average

	%
	40
	60
	0.6


Galvanised sheets resist corrosion/rust.
Question 21a.
	Mark
	0
	1
	2
	3
	4
	5
	Average

	%
	6
	3
	14
	11
	33
	33
	3.6


[image: Canvas 151, graphic]


Students should carefully read what is required. Some responses did not label the axis or include a 
clear key.
A number of students drew a bar graph instead of the required double line graph.
Question 21b.
	Mark
	0
	1
	Average

	%
	12
	88
	0.9


July
Question 21c.
	Mark
	0
	1
	Average

	%
	9
	91
	0.9


May/June/July
Question 21d.
	Mark
	0
	1
	Average

	%
	26
	74
	0.8


Trend is increasing/positive.
Some students gave a very detailed explanation of the stainless steel usage for each of the six months, showing the concept of a trend was not understood.
[image: Canvas 1, graphic]Question 22a.
	Mark
	0
	1
	2
	Average

	%
	64
	2
	34
	0.7



It would assist students if they found and drew the right-angled triangle first, then worked on the solution.


[image: Canvas 1, graphic]Question 22b.
	Mark
	0
	1
	2
	3
	Average

	%
	57
	12
	3
	27
	1.0



[image: Text Box 1, Textbox]Question 22c.
	Mark
	0
	1
	2
	Average

	%
	52
	27
	22
	0.7


The majority of students who attempted this question calculated the percentage ratio of inlet to outlet rather than the percentage decrease as required by the question
Question 23a.
	Mark
	0
	1
	2
	3
	4
	Average

	%
	42
	20
	20
	14
	3
	1.2


[image: Canvas 151, graphic]The following is an example of a possible response:


For students to be awarded full marks for this question, they needed to show a design that was strong enough but also simple enough to work quickly.
Common errors included:
not specifying the material used
not specifying the method of attachment
design being too slow and cumbersome (e.g. using nuts and bolts to attach the ramp).
It is vital for students to read the question thoroughly before they respond to understand the requirements of the question.
Question 23b.
	Mark
	0
	1
	2
	Average

	%
	46
	26
	28
	0.9


Answers accepted included:
Make 2 smaller seperate ramps out of the large ramp, reducing weight by eliminating the middle of the current ramp.
Make a similar ramp out of lighter material like checker plate aluminium.
Cut large holes out of the middle of the existing ramp to lighten it.
Students are encouraged to use their time-management skills and ensure only relevant information is provided in their responses. Some responses included a drawing or description of an attachment method as well, which was not required by the question.
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