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INTRODUCTION

This resource brings together the questions from the January 2018 examined unit (Unit 2), the marking guidance, the examiners 
comments and the exemplar answers into one place for easy reference.

We have also included exemplar candidate answers with commentary for Questions 3(c), 3(d)(i), 3(d)(ii), 4(b), 5(b)(i) and 5(b)(ii).

The marking guidance and the examiner’s comments are taken from the Report to Centre for this question paper.

The Question Paper, Mark Scheme and the Report to Centre are available from:

https://interchange.ocr.org.uk/Modules/PastPapers/Pages/PastPapers.aspx?menuindex=97&menuid=250

https://interchange.ocr.org.uk/Modules/PastPapers/Pages/PastPapers.aspx?menuindex=97&menuid=250
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GENERAL EXAMINER COMMENTS ON THE PAPER

In general candidates seemed to make good use of the answer space available for calculation questions and it was easier to follow 
the working. There were several candidates who had power of ten errors or omitted units to numerical answers.

Resources which might help address the examiner comments:

From the link below, you’ll find ‘The OCR guide to examinations’ (along with many other skills guides)
http://www.ocr.org.uk/i-want-to/skills-guides/

Command verbs definitions 
http://www.ocr.org.uk/Images/273311-command-verbs-definitions.pdf

http://www.ocr.org.uk/i-want-to/skills-guides/
http://www.ocr.org.uk/Images/273311-command-verbs-definitions.pdf
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Question 1

mass

second

(electrical) current

Kelvin

Precise because the values are all close to one another/repeatable/within small 
range/wtte.

Inaccurate because the values are not close to the true value.

Relative error = (Absolute error/true value)
= (measured value – true value)/true value 
 = (4.00 – 4.60)/4.60 = 0.13 or 13 %
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Mark scheme guidance

Question 1(a):

Bold words represent what should be written in the table.

ACCEPT s (lower case) for second.

ACCEPT K (upper case) for Kelvin.

Question 1(b)(i):

Third box down ticked.

Question 1(b)(ii):

NOT they are not accurate to the true value.

If precision and inaccuracy are not mentioned in response, max 1 mark.

Question 1(b)(iii):

Evidence that this combination of equations has been used for first mark.

ACCEPT answer given as fraction (e.g. 3/23).

Ignore sign of final value.

Examiner comments

Question 1(a) – Common errors were to put weight for mass and Celcius or degrees for temperature. A few candidates put minutes 
for time.

Question1(b) – Some candidates understood the difference between precision and accuracy but a few did not write their 
explanation particularly clearly. A few candidates got the two the wrong way round. Many candidates were able to calculate the 
relative error. Common mistakes were to divide by 4.00 instead of 4.60, or to find the ratio 4.00/4.60.
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Question 2(a)

Vertical component = 30 sin 60 = 26 m s-1

Use of v = u + at 
a = - acceleration of gravity = - 9.8 m s-2

t = (0-26)/-9.8 = 2.65 s or 2.7 s

Use of s = ut + ½at2.
s = (26)(2.65) + ½ (-9.8)(2.65)2 = 34 m
OR
Use of s = vt - ½at2

s = 0 – ½(-9.8)(2.65)2 = 34 m

OR
Use of s = ½(u + v) t
s = ½ (26) 2.65 = 34 m
OR
Use of v2 = u2 + 2as to give s = (v2 – u2)/2a
s = -262/(2 × -9.8) = 34 m
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Mark scheme guidance

Question 2(a)(i):

Actual value = 25.98

Question 2(a)(ii):

Allow ecf of velocity from part (i).

If u = 30ms-1; t = 3.1s for max 2 marks.

If a = -10ms-2; t = 2.6s for max 2 marks.

Bald answer of 3s for 1 mark.

Question 2(a)(iii):

ACCEPT s = 35 m (from early rounding).

Allow ecf for u and t used earlier.

[e.g. for u = 30 ms-1 and t = 3.1 s; answer will be 47 or 46 m].

Examiner comments

Many candidates were able to calculate the vertical component of velocity correctly, but then did not use that value calculated in 
part (i) in the subsequent calculations. Although many candidates chose a suitable SUVAT equation from the formula booklet, some 
did not use the acceleration of gravity = 9.8 ms-2, which is given on the front page of the question paper.
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Question 2(b)

Torque τ = F r to give F = τ/r
F

1
 = 90/0.6 = 150 N

F
2
 = F/2r = 90/(2)(0.5)

F
2
 = 90 N
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Mark scheme guidance

Substitution of correct values into equation.

Use of 2r in the equation for F
2
 as there are 2 forces applied.

A bald answer of F
2
 = 90N will only gain this mark but not the previous calculation mark. Wrong method will not score either mark.

Examiner comments

The concept of torque was not well understood, and many calculations were not clearly laid out in this section. Despite that, some 
candidates were able to gain credit for the correct numerical answers.
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Questions 3(a) and (b)

Current through a conductor is proportional to the potential difference/voltage 
across it; (when) temperature remains constant.

Line drawn on axes.
Decreasing resistance with increase in temperature;
With a decreasing (negative) gradient as temp increases.
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Mark scheme guidance

Question 3(a):

ACCEPT Voltage = current × resistance (any subject). If symbols are used they must be defined.

Question 3(b):

A straight line with negative gradient would score 1 mark.

A line with increasing negative gradient would score 1 mark.

Examiner comments

Question 3(a) – Most candidates knew the relationship between voltage, current and resistance as Ohm’s Law, but very few gained 
the second mark for including reference to a constant temperature.

Question 3(b) – There were a variety of different responses to this question. Some candidates did show that resistance of a 
thermistor decreased with temperature, but usually they drew a straight line instead of one with decreasing negative gradient.



UNIT 2 FEEDBACK

13

OCR LEVEL 3 CAMBRIDGE TECHNICALS IN ENGINEERING

13 © OCR 2018

Questions 3(c) and (d)

Sample X is Iron 
Iron is a conductor/metal so allows large(r) current/charge to 
flow .

C = Q/V = 0.1/10
C = 0.01 mF or 0.01 × 10-3 F or 1 × 10-5 F

E = ½QV = ½ (0.1)(10)
E = 0.5 mJ = 0.5 × 10-3 J (or 5 × 10-4 J)
OR
E = ½CV2 = ½(0.01)(10)2

E = 0.5 mJ = 0.5 × 10-3 J (or 5 × 10-4 J)
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Mark scheme guidance

Question 3(c):

NOT just iron is a (good) conductor; there must be some reference to increased current or charge flow.

e.g. ‘conducts current better’ is good enough for the mark. [Not conducts better].

Question 3(d)(i):

Use of correct equation

Final answer with correct POT and consistent unit.

Question 3(d)(ii):

Use of correct equation

Final answer to correct POT consistent with unit.

Allow ecf of incorrect C from part (i).

Omission of x10-3 for milli is only penalised once in part (d).

Examiner comments

Question 3(c) – Most candidates correctly identified the sample of iron, but the explanations were not detailed enough. In order to 
gain the mark they needed to link the data given in the question about the relative currents flowing in the two materials to the fact 
that iron is a better conductor than silicon.

Question 3(d) – Most candidates were able to use the correct equations, but many omitted the unit, or failed to realise that the 
charge was given in milli-Coulomb. A few used an incorrect factor to convert milli-Coulomb to Coulomb. Some candidates used an 
incorrect equation (V = W/Q) in part (ii).



UNIT 2 FEEDBACK

15

OCR LEVEL 3 CAMBRIDGE TECHNICALS IN ENGINEERING

15 © OCR 2018

Exemplar Candidate Work

Question 3(c) – High level answers

Commentary

This candidate has correctly identified iron as sample X. However, the explanation should connect the observations recorded to 
the identification of the sample. In this case the property of iron needs to be related to the values of current given in the stem of 
the question. For example, a suitable explanation would be that as iron is a good conductor, it will allow a higher current to pass 
through.
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Exemplar Candidate Work

Question 3(d)(i) – High level answers

Commentary

This candidate has correctly used the equation to calculate capacitance. However, there is no unit given for the final value. As the 
calculation uses a charge given in mC and the voltage is in V, the unit should be stated as mF.

Question 3(d)(ii) – High level answers

Commentary

This candidate has calculated correctly the value of energy stored in the capacitor. The value for charge Q has been converted 
correctly from 0.1 mC to 0.1 × 10-3 C. However, the candidate has added an incorrect unit to an answer line, which already has the 
correct unit.
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Question 4(a)

1

2

3

(Cast) Iron

Copper

Rubber

Mark scheme guidance

Curve number – one correct number for 1 mark, all correct for 2 marks.

Material – one correct material for 1 mark, all correct for 2 marks. Only materials stated are correct – these are given in the question.  

Answers to relate to middle column. No ecf from 1st to 3rd columns.

Examiner comments

Candidates were able to better identify the stated property with the materials rather than the shape of the force-extension curve.
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Questions 4(b) and (c)

This is a ‘show that’ question so the working must be shown.
(U = area under graph =) ½Fx
F = σA and x = Lε 
Substitution: U = ½ (σA)(Lε) = ½ (AL) σε (= ½ V σε)
Use of E = σ/ε so substitute σ = Eε to give U = ½VEε2

OR reverse argument:
σ = F/A and ε = x/L
E = σ/ε = (F/A)/(x/L) = FL/Ax
Substitute into U = ½VEε2 = ½ (AL) (FL / Ax) (x2/L2)

Simplify to U = ½ Fx2 which is area under graph.

To find characteristics/properties/behaviour of materials (or components). 

Any 2 valid points e.g.:
• NDT does not result in failure of material or component/DT results in failure 

of material.
• DT used on samples of materials/NDT used on component in use.
• NDT can be used for continuous monitoring.
• DT is useful for determining physical properties such as UTS, ductility etc 

(any named physical property).
• NDT is used to find flaws/voids/discontinuities in components.
• NDT used for quality control in processing environment.
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Mark scheme guidance

Question 4(b): 

Any subject.

Using V = AL

This mark can be awarded if E = σ/ε and V=AL are substituted to give U = ½ (AL)( σ/ε) ε2

Question 4(c)(i): 

Accept named (or described) property.

Ignore any reference to safety.

Question 4(c)(ii): 

No credit for repeating question stem ie use of ‘destroy’.

ACCEPT material/component can be used after NDT but not DT.

Credit other valid differences.

Examiner comments

Question 4(b) – Many candidates did not attempt this question, but some were able to gain credit for realising that the area under 
the graph = ½ Force × extension, and for stating the equations used for finding stress and strain. Another mark was sometimes 
gained for substituting into the equation.

Question 4(c) – In general candidates found it difficult to explain why materials are tested, and most only gained one mark for 
describing one difference between non-destructive testing and destructive testing.
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Exemplar Candidate Work

Question 4(b) – High level answers

Commentary

This candidate has made a start in the right direction, but the working is not well laid out.  

On the right-hand side there is some working which states that the area under the line is equal to ½ force × extension.  

The candidate has correctly stated the equations for both stress and strain.

The candidate also correctly states that Young’s modulus is equal to stress divided by strain, but there is an algebraic error in the 
substitution. This leads to an incorrect statement that ½ force × extension × strain2 is equal to ½ force × extension.

If the candidate had correctly substituted to give                                                                        , 

and then gone on to substitute this into the given expression U = ½ V E ε2, they could have gained more marks.

Young’s modulus =
force × length

area × extension
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Question 5(a)

material density of sphere A ≤ density of water
material density of sphere B ≥ density of water
material density of sphere C = density of water

Mark scheme guidance

1 correct for 1 mark

All 3 correct for 2 marks.

Accept < instead of ≤, and > instead of ≥.

Examiner comments

This was generally well answered.
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Question 5(b)

Use of centre of the hatch to find h = 4 + 0.7 = 4.7 m

P = ρ g h = (1000)(9.8)(4.7) = 4.61 × 104 Pa

Hatch area calculation 1.2 × 1.4 = 1.68 m2

Force = P × A = 4.61 × 104 × 1.68 = 7.7 × 104 
(or 4.6 × 104 × 1.7 = 7.8 × 104)

N

Breaking the window/porthole.

Filling the safe with water reduces pressure difference between the inside and 
the outside (requiring less force to open the hatch).
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Mark scheme guidance

Question 5(b)(i):

ACCEPT all values to 2sf.

Credit this mark if h = 4m, P = 3.9 × 104 Pa and if h = 5.4 m, P = 5.3 × 104 Pa.

Allow ecf of incorrect pressure calculated 

(F = 6.6 × 104 or 8.9 × 104 from examples above).

Correct unit, consistent with POT. (Independent mark).

Question 5(b)(ii):

ACCEPT:

Apply force on the hatch as far as possible from hinge (1); which gives a greater moment (1).

OR:

Decrease depth of safe (1); which reduces pressure on safe/hatch (1).

Do not accept changing dimensions of safe/window/hatch etc.

Examiner comments

Many candidates realised that they needed to find the pressure exerted by the water above the container, but most did not calculate 
the average depth of the container as 4.7m, but were able to gain the rest of the available marks. Some omitted the unit. Those who 
did not understand how to calculate the force were able to gain some of the marks for finding the area of the hatch and for putting 
the correct unit on the answer line. Some candidates did not gain any credit in part (ii) as their explanation required changing the 
dimensions of the container or the hatch, which is not an option in the scenario given in the question.
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Exemplar Candidate Work

Question 5(b)(i) – High level answers

Commentary

This candidate has used an unusual method to work out how to calculate a force, using dimensional analysis. This is a useful 
technique if you don’t know which equation to use in a calculation. The candidate has identified the base SI units for all the 
quantities given in the question on the top left and then worked out which quantities multiplied together will give an answer with 
the same base units as a force. 

The symbols used are not the standard ones, but this candidate has correctly worked out that force = density × depth × acceleration 
of gravity × area.

A more conventional way to get to this equation is to combine the two equations: pressure due to a column of liquid = density × 
depth × acceleration of gravity and pressure = force ÷ area.

Having arrived at the correct equation to use, and in order to earn full marks, the candidate then needs to work out the average 
depth of the chest, not just the depth of water above the top of the chest. This means that the depth to use in the equation is 4.7 m, 
not 4.0 m.

This candidate has also correctly given the units which were omitted from the answer line.
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Exemplar Candidate Work

Question 5(b)(ii) – High level answers

Commentary

This is a valid method for reducing the force needed to open the hatch, however more detail is needed to explain why the force is 
reduced. Just repeating the question stem of ‘decrease the force’ is insufficient to gain the second mark.

In this case the explanation should have referred to the moment of a force, for example the moment of a force increases as distance 
between the force (or its point of application) and the pivot increases.
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Question 6(a)

Temperature: 20 °C = 293 K
Use of PV = mRT rearranged m = PV/RT
m = (2.3 × 105)(0.055)/(287)(293) = 0.15 kg

Use of P/T is constant or P
1
/T

1
 = P

2
/T

2

P
2
 = P

1
 T

2
 /T

1
 = (2.3 × 105)(308)/293 = 2.4 × 105 Pa

OR:
Substituting into P = mRT/V = (0.15)(287)(308)/0.055
P = 2.4 × 105 Pa

Use of Energy Q = mcΔT = (0.15)(718)(35 – 20)
Q = 1.6 x 103 J
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Mark scheme guidance

Question 6(a)(i):

If T = 20 then m = 2.2 kg for max 2 marks.

Final answer must include a unit consistent with POT.

Question 6(a)(ii):

Temperature: 35 °C = 308 K 

If candidate has used temperature in Celcius in both parts (i) and (ii), only penalise in part (i).  If not converted in part (ii) only, then 
max 1 mark here. 

Allow ecf of incorrect POT pressure used in part (i).

Substitution consistent with part (i).

Allow ecf of incorrect mass calculated in part (i).

Question 6(a)(iii):

Need to see a change in temperature.

Allow ecf of incorrect mass calculated in part (i).

Final answer must include a unit.

Examiner comments

Some candidates did not convert the temperature into Kelvin and a few used an incorrect conversion. In part (i) there were 
several power of ten errors for the pressure with some candidates leaving the pressure in bar, some converting to kPa, and a few 
incorrectly used a pressure of 100kPa instead of 230 kPa. It was pleasing to see many candidates include the unit in this question. 
Many candidates used the ideal gas equation (PV = mRT) again in part (ii), and some attempted to use the pressure law with mixed 
success. Many of these did not use the relationship correctly as they just calculated pressure/temperature or used volume as the 
constant. Part (iii) was well answered with most candidates using a temperature change in the equation correctly. A few used 
the temperature change of 288 instead of 15. Some candidates omitted a unit in their final answer. Some candidates incorrectly 
attempted to use the latent heat equation here instead of the specific heat capacity equation.
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Question 6(b)

Power supplied by people = 10 x 30 = 300W AND Power supplied by bulbs = 10 × 120 = 1200W.
Power leaving the system = Power entering the system (Q = W at constant temperature) 
so 2500 = (10)(30) + (10)(120) + X
X = 1000 W 
supplied

Mark scheme guidance

Ignore sign of final answer.

Direction of heat flow.

Examiner comments

This was generally well answered, with only a few candidates making mistakes.
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