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Unit 1: Engineering Principles 

Sample Mark Scheme 

General marking guidance 

 

 All candidates must receive the same treatment. Examiners must mark the first 

candidate in exactly the same way as they mark the last. 

 Mark schemes should be applied positively. Candidates must be rewarded for 

what they have shown they can do, rather than be penalised for omissions.  

 Examiners should mark according to the mark scheme, not according to their 

perception of where the grade boundaries may lie.  

 All marks on the mark scheme should be used appropriately.  

 All the marks on the mark scheme are designed to be awarded. Examiners should 

always award full marks if deserved, i.e. if the answer matches the mark scheme. 

Examiners should be prepared to award zero marks if the candidate’s response is 

not worthy of credit according to the mark scheme. 

 Full marks should be awarded for correct answers with no workings shown. 

 Where some judgement is required, mark schemes will provide the principles by 

which marks will be awarded and exemplification may be limited. 

 When examiners are in doubt regarding the application of the mark scheme to a 

candidate’s response, the team leader must be consulted. 

 Crossed-out work should be marked UNLESS the candidate has replaced it with 

an alternative response. 
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Abbreviations used 

 

 CAO – correct answer only. 

 

 AWRT – answers which round to. 

 

 ECF – error carried forward. 

 

 dp – decimal places. 

 

 sf – significant figures. 
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Section A 

 

Question 

number 

Answer Mark 

1 Transistor (1) 

 

Question 

number 

Answer Mark 

2 1 mark for correct number of bolts (1): 

15 × 43 × 26 = 16770 

 

1 mark for division into boxes (1): 

16 770

1000
 = 16.77  

 

17 full boxes needed. 

 

CAO, ECF 

 

(2) 

 

Question 

number 

Answer  Mark 

3 Symbol for ‘greater than’: 

> 

(1) 

 

Question 

number 

Answer Mark 

4 5% (1) 

 

 

Question 

number 

Answer Mark 

5 Stationary 

 

(1) 

 

Question 

number 

Answer Mark 

6 1 mark for formula (1): 
V = IR  

 

1 mark for correct answer (1) 
V = 0.005 × 25 

 
0.125 volts  

 

CAO 

 

(2) 
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Question 

number 

Answer Mark 

7 1 mark for calculating total hourly pay (1) 

£7.50 × 36 = £270 

 

1 mark for calculating total assembly completion bonus (1)  

110 × £0.25 = £27.50 

 

1 mark for final pay (1) 

£270 + £27.50 = £297.50  

  

ECF 

 

(3) 

 

Question 

number 

Answer Mark 

8(a)  625 mm² 

 

(1) 

 

 

 

Question 

number 

Answer Mark 

8(b) 78.54 mm²  

 

(1) 

 

 

 

Question 

number 

Answer Mark 

8(c) W2 − r2  (1) 

 

 

 

Question 

number 

Answer Mark 

9 F
P

A
  (1) 

 

 

 

Question 

number 

Answer Mark 

10 2.5 

 

(1) 

 

 

Question 

number 

Answer Mark 

11 48.8 

 

CAO 

(1) 
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Question 

number 
Answer Mark 

12 v = u + at (1) 

 

 

Question 

number 
Answer  Mark 

13 A component moves 5 metres east and stays there (1) 

 

 
Question 

number 

Answer  Mark 

14 1 mark for correct formula (1): 

E
P

t
   

2500

45
 = P  

 
1 mark for correct value of P (1): 

P = 55.5 

 

1 mark for correct units (1): 

55.5 watts 

 

CAO, ECF 

  

(3) 

 
Question 

number 

Answer  Mark 

15 1 mark for working out ratio of driven to driver (1): 

60 : 20 

Accept 3 : 1, 6 : 2 

 

1 mark for working out output speed (1):  

600 RPM ÷ 
1

3
 = 1800 RPM 

 

CAO  

 

1 mark for correct direction (1):  

clockwise 

 

ECF 

 

(3) 
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Question 

number 

Answer  Mark 

16 1 mark for recall of formula (1): 

P = ρgh 

 

1 mark for correct answer (1): 

26 487 

 

Accept 0.264 87 bar 

(2) 

 

Question 

number 

Answer  Mark 

17 

 
 

(1) 

 
Question 

number 

Answer  Mark 

18(a) (0, 3) 

      
(1) 

 

Question 

Number 

Answer  Mark 

18(b) 3 

      
(1) 
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Section B 
 

Question 

number 

Answer  Mark 

19 Series (1) 

 
Question 

number 

Answer  Mark 

20 8 Ω 

 
(1) 

 
Question 

number 

Answer  Mark 

21(a) 1 mark for rearrangement of formula (1): 

V = IR to 
V

I
R

  

 

1 mark for evaluation (1): 

12

26
 =0.4615 amps 

 

AWRT 0.46 

 

(2) 

 
Question 

number 

Answer  Mark 

21(b) 1 mark for use of correct formula (1): 
P = VI or P = I2R 

 

1 mark for correct answer (1): 

12 × 0.4615 = 5.538 W (using P = VI) or 

0.46152 × 26 = 5.5375 W (using P = I2R) 

 

Allow ECF from 19(c). 

 
Accept any reasonable answer within +/−0.1 W 

 

(2) 

 
Question 

number 

Answer  Mark 

22 1 mark for each point up to a maximum of 3 marks. 

The iron is ferrous so can become magnetic (1), however the 

copper carries a current but does not itself become magnetic (1), 

which together magnetises the iron core and creates a magnetic 

field (1). 

 

(3) 
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Question 

number 

Answer  Mark 

23 1 mark for identification and 1 mark for each point of expansion, 

up to a maximum of 3 marks. 

 One way could be to increase the number of coils (1), which 

increases the length of the conductor (1) so the flux density of 

the magnetic field increases (1). 

 One way could be to increase the power of the battery (1), 

which increases the current flow through the coil (1) so the flux 

density of the magnetic field increases (1). 

 One way could be to increase the diameter of the iron core 

(1), which increases the length of the conductor (1) so the flux 

density of the magnetic field increases (1). 

 

Any other reasonable answer. 

(3) 

 
Question 

number 

Answer  Mark 

24 1 mark for recall of formula (1): 

 

speed = 
distance

time
 

 

1 mark for correct answer (1): 

 

speed = 
5

20
 

 
average speed = 0.25 ms−1 

  
CAO 

 

(2) 
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Question 

number 

Answer  Mark 

25 1 mark for application of formula for magnitude (1): 

2 2c a b   

2 26 9c    

117c 
 

1 mark for correct answer (1): 

resultant magnitude = 10.8167 N 

 

AWRT 10.8 

 

(2) 

 

Question 

number 

Answer  Mark 

26 1 mark for application of formula for direction of resultant (1): 

1 opp
tan

adj
   

1 6
tan

9
   

1tan 0.6   

 
1 mark for correct answer (1): 
direction = θ = 33.69 degrees 
 

AWRT 33.7 

 

(2) 

 
Question 

number 

Answer  Mark 

27 1 mark for recall of formula (1): 

Ep = mgh 

 

1 mark for correct answer (1): 
Ep = 2 × 9.81 × 7 

potential energy = 137.34 Joules 

 

 

AWRT 137.3 

 

(2) 
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Question 

number 

Answer  Mark 

28(a) 1 mark for recall of formula (1): 

V = r2h 

 

1 mark for correct answer (1): 

V =  × 1.252 × 12 

 
Volume = 58.905 m3 

 
AWRT 58.9 m3 

 

(2) 

 
Question 

number 

Answer  Mark 

28(b) 1 mark for recall of formula (1): 

volume of sphere = 
4

3
r3 

 

1 mark for correct answer (1): 

volume of sphere = 
4

3
 × 1.253 

volume of sphere = 8.181 m3 

volume of hemisphere = 4.0906 m3  

 

AWRT 4.1 m3 

 

(2) 
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Question 

number 

Answer  Mark 

29 1 mark for calculating length and width of sheet in metres (1):  

8 ft = 8 × 12 × 0.0254 

      = 2.438 m 

 4ft = 1.219 m 

 

1 mark for calculating area of sheet in metres (1): 

area = 2.438 × 1.219 

       = 2.9719 m2 

 

1 mark for calculating surface area of the centre cylindrical section 

of the vessel (1): 

cylinder = dh 

  =  × 2.5 × 12  

  =94.2477m2 

 

1 mark for calculating surface area of two hemispheres (1): 

sphere = 4r2 

              = 4 × 1.252 

           = 19.63495 m2 

 

Allow calculation of a hemisphere multiplied by 2. 

 

1 mark for calculating total surface area (1): 

94.2477 + 19.634 95 = 113.882 65 m2 

 

1 mark for calculating total number of whole sheets (1): 

113.882 65

2.9719
 =38.31 

39 whole sheets required 

 

CAO 

ECF 

 

(6) 

  


