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Question Answer Marks Guidance  

1 (a) (i) I = 24/150 
= 0.16 (A) 

1 
1 

 (For applying knowledge from Unit 2, LO3) 
 

  (ii) R = 150 + 25 = 175 () 
 
I = 24/175 = 0.137 (A) or 0.14 (A) 

1 
 
1 

(For applying knowledge from Unit 2, LO3) 
 
 

  (iii) P = I2R = 0.1372 x 25 
P = 0.469 or 0.47 or 0.49 (W) 

1 
1 

 (For applying knowledge from Unit 2, LO3) 

 (b) (i) Connect one probe to V/mA and one probe to COM. 
Probe ends: one to point X, one to point Y (polarity not 
important). 

1 
1 

Ignore reference to red/black or positive/negative. 

  (ii) Use Rtotal =R1 + R2   and  
1

𝑅𝑡𝑜𝑡𝑎𝑙
 =  

1

𝑅1
+

1

𝑅2
 

 

R = 1 k + 1.5 k = 2.5 k 

1/R = 1/2.5 k + 1/3.3 k  

       = 1422 () or 1.422 k() 

 
 
 
1 
1 
1 

 
 
 
(For applying knowledge from Unit 2, LO3) 
Max 2 marks for incorrect parallel resistor 
combinations, such as  

R = 1 k + 3.3 k = 4.3 k 

1/R = 1/1.5 k + 1/4.3 k  

       = 1112 () or 1.112 k() 

  (iii) Answer must be consistent with answer to (ii), e.g. if answer to 

(ii) is 1422 () or 1.422 k() then  / 2000 

1  
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75  

 

0.2 mH 

 

 v=210sin314.2t  
 

Question Answer Marks Guidance  

2 (a)    
3 

 
Award 1 mark for each correct symbol with value 
connected in series. 
 
Allow 2 marks if inductor symbol with both inductance 
and resistance indicated. 
 
Allow 210V 50 Hz ac supply. 
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210V 

 

0.02s/20ms 

 

Question Answer Marks Guidance  

 (b)   
 
 
 
 
 
 
 
 
 
 
 
 
2𝜋f = 314.2 

f = 314.2/2𝜋 = 50 Hz 
t = 1/f = 1/50 = 0.02 s 
 
 
 
 
 
 

1 
 
1 
 
 
 
 
 
 
 
 
 
 
 
1 
1 

Award 1 mark for sine wave as shown 
(For applying knowledge from Unit 1, LO4) 
 
Award 1 mark for correct value of peak voltage on 
sketch. 
 
 
 
 
 
 
 
 
 
Award 1 mark for calculation of periodic time. 
Award 1 mark for correct value of periodic time on 
sketch.  
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Ra = 0.25  

 

Rf =0.5  

 
 

 240V 

 240V 

Armature 

 

I=10 A 

 

240 V 

 

0 V 

 

Question Answer Marks Guidance  

 (c)  2𝜋f = 314.2 

XL = 2𝜋fL = 0.2 x 10-3 x 314.2 = 0.06284( ) 
 

𝑍 = √𝑅2 + 𝑋𝐿
2 

𝑍 = √752 + 0.062842 

𝑍 =  75 () 
 

I = V/Z = 210(V)/75 ()  
I = 2.8 A 
 

 
1 
 
 
 
 
1 
 
 
 
1 
 

 
 
 
 
 
 
Allow ECF. There must be evidence of calculation of 
impedance.  
 
 
Allow ECF. 
 (For applying knowledge from Unit 2, LO3) 
 

 (d)  VL =  IXL = 2.8 x 0.06284 
     = 0.176 V 
 

1 
1 

Allow ECF for current from part (c) 
 
 
 

3 (a)   
 

 
 

 
 
 
 
 

 
 
3 
 
 
1 
 
1 

 
 
1 mark for each of armature, armature resistance and 
field resistance connected in series. 
 
1 mark for values of voltage and current (with arrow). 
 
1 mark for resistor values correctly labelled. 
 
Allow marks if: 

 both resistor and inductor symbol used to represent 

field coil and/or 

 armature symbol includes armature resistance. 



Unit 4 Mark Scheme January 2017 
 

7 

VBR 

 

VRY 

 

VYB 

 

Question Answer Marks Guidance  

 (b)  V = E + I(Rf+Ra) 
V = E + 10(0.5 + 0.25) 
E = 240 – 7.5 = 232.5 V 

1 
1 
1 

Award 1 mark for identification of correct formula. 
For substitution and rearrangement 
Award 1 mark for correct numerical result with unit. 
 
Allow use of E=V+IRt  this series only (as quoted 
incorrectly in version 2 of the formula booklet): 
E= V+ITt                                        1 mark id of formula 
E= 240 + 10(0.5 + 0.25) 1 mark for substitution 
E+ 240 + 7.5 = 247.5 V  1 mark with correct unit 

 (c)   Any suitable application 
e.g. trains, delivery vehicles, cranes and hoist. 
 
Series wound motors have high torque at start up therefore 
good for motors which are used for traction/require high initial 
torque. 

1 
 
 
1 

Accept any reasonable alternative examples 
 
 

4 (a)    
1 
 
1 
1 
 

 
Resistors or AC power sources drawn in delta 
arrangement. 
Three wires drawn. 
Line voltages correctly labelled VBR, VRY, VYB. 
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Question Answer Marks Guidance  

 (b)  Accept any one from: 

 colour sequence; current UK colour sequence brown, black 

and grey.  

 3-phase 4 wire star connected system.   

 120˚ degrees phase shift (between incoming phases) or  0˚, 

120˚, 240˚. 

1  
 
Allow benefit of doubt if red, yellow, blue seen 

 (c)  For a given amount of power transmission, three-phase networks 
require conductors with a smaller cross–sectional area, therefore 
cheaper as fewer resources needed. 
 
Two voltages are available on a three phase network. 
 

1 
 
 
 
1 
 
 
 

 
 
 
 
Also accept other suitable advantages  
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Non-Inverting 
Input 

 

+Vs (Supply +) 

 

Inverting 
Input 

 

Output 

 

-Vs (Supply -) 

 

Question Answer Marks Guidance  

5 (a)   
 

 
 

3 1 mark for every 2 correct points.   
i.e. correct labels and correctly drawn symbol. 
Allow -VS = 0.  Maximum 3 marks. 

 (b) (i) Gain = -120 k /10 k =  -12 1 Correct numerical value and sign, no units. 

  (ii) Gain = Vout/Vin    Vout = Vin x Gain  
Vout =  0.2 x -12 = -2.4 V 

1 
1 

Award 1 mark for correct numerical result  
With correct unit, and sign. Allow ecf Gain from b(i)  

  (iii) Gain = Vout/Vin    Vout = Vin x Gain,  Vout = -1.5  x -12  
Vout = +18 V 

1 
1 

Award 1 mark for correct numerical result  
With correct unit, and sign. Allow ecf Gain from b(i) 

6 (a)  

 

 
4 
 
 
 
 
 
 
1 

 
Award 1 mark if Q correct for 2 rising edges.  Maximum 
4 marks. 
 
 
 
 
 
Allow ECF 

Award 1 mark if 𝑄̅ inverse of Q. 



Unit 4 Mark Scheme January 2017 
 

10 

Question Answer Marks Guidance  

 (b)   

 
Circuit Symbol Logic Gate Name 

 

 

 
NOT 

 

 

 

NOR 

2 Award 1 mark/ correct logic gate name. 
 

 (c)  
 

A B C A.B A.C A.B + A.C Q 

0 0 0 0 0 0 1 

0 0 1 0 0 0 1 

0 1 0 0 0 0 1 

0 1 1 0 0 0 1 

1 0 0 0 0 0 1 

1 0 1 0 1 1 0 

1 1 0 1 0 1 0 

1 1 1 1 1 1 0 

1 
 
 
4 
 

Award 1 mark for correct input combination (columns 
A, B and C correct) in order of binary count). 
 
Award 1 mark for every 2 correct rows, maximum 4 
marks. Max 2 marks if Q=A.B + A.C i.e. not inverted. 
 
 
Columns A, B, C and Q only ones required. 
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