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All Candidates' performance across questions

Question Title N Mean S D Max Mark F F Attempt %

1 1158 3.9 1.2 5 78.7 98.6

2 1154 4.2 2.1 8 52.3 98.3

3 1139 5.2 3.6 10 51.7 97

4 1156 3.5 1.8 6 58.6 98.5

5 1148 5.4 2.9 8 67.4 97.8

6 1139 4.6 2.5 7 66.2 97

7a(i) 1033 1.4 1.4 3 45.5 88

7a(ii) 1081 1.6 1.3 3 54.4 92.1

7b 1122 6.2 4.1 12 51.3 95.6

8 1131 3.1 3 8 38.5 96.3

9 1064 5.2 3.6 10 52.2 90.6
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Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths 
2 (a)  


 
Continuation of 5V to switch close position – (1) 
Instantaneous drop to 0V at switch close position – (1) 
Charging curve up to 5V over a period of time – (1) 1 2  3  


 (b) i 𝑇𝑇 = 1.1 × 𝑅𝑅 × 𝐶𝐶         (1 selection) 
 


𝑅𝑅 = 𝑇𝑇
1.1×𝐶𝐶


        (1 re-arrangement) 
 


𝑅𝑅 =  180
1.1×2200×10−6


        (1 substitution) 
 


𝑅𝑅 = 74380.16Ω        (1 answer) 1 3  4 4 
ii Use / Add a variable resistor and adjust this until the exact delay is achieved. 1 0  1  


   Question 2 Total 3 5 0 8 4 


 
  












Sticky Note

Correct continuation of 5V level to trigger point



Sticky Note

Correct immediate fall from 5V to 0V at trigger point



Sticky Note

Correct charging curve after switch released







Sticky Note

Correct Formula, Correct Rearrangement, Correct Substitution, Correct Answer



Sticky Note

Correct Answer












Sticky Note

No continuation of 5V level to trigger point - No mark



Sticky Note

Immediate fall from 5V to 0V but not at the  trigger point - No mark



Sticky Note

Incorrect charging curve after switch released - No mark







Sticky Note

Incorrect Formula - No marks



Sticky Note

Correct Answer












Sticky Note

No continuation of 5V level to trigger point - No mark



Sticky Note

Incorrect immediate fall from 5V to 0V at trigger point - No Mark



Sticky Note

Incorrect charging curve after switch released - No mark







 



Sticky Note

Correct Formula, Correct Rearrangement, Incorrect Substitution x 2, Incorrect Answer



Sticky Note

Incorrect Answer
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2. (a) Here is the circuit diagram for a timing sub-system.


  Initially VOUT is 5 V. The switch SW1 is then momentarily closed.


  Complete the graph below to show what happens before and after the switch is closed 
then released.  [3]
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 (b) Another delay circuit is constructed using a 555 IC configured as a monostable with a 
2200 μF capacitor.


 (i) Calculate the resistance required to produce a 3 minute time delay with the 2200 μF 
capacitor. [4]


 


 


 


 


 


 


 


 (ii) The calculated value of resistance required is not part of the E24 series. How 
would you ensure that the specified time delay could be achieved? [1]
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Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths 
3 (a) i 


 
RF from output to inverting input – (1) 
R1 from inverting input to 0V – (1)  
VIN to non-inverting input – (1)  3  3  


ii 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 = 1 +
𝑅𝑅𝐹𝐹
𝑅𝑅1


 


 


35 = 1 + 𝑅𝑅𝐹𝐹
𝑅𝑅1


  (Formula & substitution – 1) 


 


35 − 1 =
𝑅𝑅𝐹𝐹
𝑅𝑅1


 


 
𝑅𝑅𝐹𝐹 = 34𝑅𝑅1   (Rearrange and correct ratio – 1) 


 
R1 = 2kΩ, RF = 68kΩ  (Correct values >=1k - 1) 1 0 2 3 3 


RF RF 


R1 
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Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths 
3 (b) i 


 
Sine wave with same frequency as VIN – (1) 
Non – inverted - (1) 
Max amplitude at ±10.5V – (1) 2 1  3 1 


ii Output clipped at ±13V  1  1 1 
   Question 3 Total 3 5 2 10 5 
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Correct connection of RF



Sticky Note

Correct connection of R1



Sticky Note

Correct connection of input



Sticky Note

Correct FormulaCorrect Rearrangement Correct ratio but not >1k2 Marks







Sticky Note

Correct PhaseCorrect AmplitudeCorrect Frequency



Sticky Note

Incorrect answer - No clipping shown












Sticky Note

Correct connection of RF



Sticky Note

Correct connection of the input.



Sticky Note

Correct connection of R1



Sticky Note

Correct Answer - Full Marks







Sticky Note

Correct AmplitudeCorrect PhaseCorrect Frequency 3 marks



Sticky Note

Correctly Clipped Output












Sticky Note

Correct connection of RF



Sticky Note

Incorrect connection of VIN



Sticky Note

Incorrect connection of R1



Sticky Note

No calculations - Values on diagram are incorrect ratio - No marks
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3. (a) (i) Complete the design for a non-inverting voltage amplifier by adding the required 
components and connections to the diagram below. [3]


 (ii) The amplifier should have a voltage gain of 35. Calculate the values of the 
components required to achieve this gain and show these values on the completed 
diagram above. [3]
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 (b) The power supply is ±15 V and the op-amp saturates at ±13 V.


 (i) An input signal of peak value 0.3 V is applied to the op-amp.
  Complete the graph to show the corresponding output voltage.  [3]
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 (ii) The input signal peak value is now increased to 0.5 V. Draw the new output voltage 
from the amplifier on the graph paper below.  [1]
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Question Marking details 
Marks available  


AO1 AO2 AO3 Total Maths 
6 (a)  The Schmitt trigger provides a fast changing output to drive the transducer driver 


rapidly from Off to On  
OR 
Provides a tolerance to shadows so prevents rapid switch on and off through 
slightly varying light levels. (1) 1 0 0 1  


 (b) i 


 
 
Correct orientation – 1 
Correct saturation values – 1 
Correct 1-0 transition – 1  
Correct 0-1 transition – 1  2 2 0 4 2 


ii Lights OFF – 06:00 (6:00 a.m.) – 1  
Lights ON – 20:00 (8.00 p.m.) – 1   2  2 2 


   Question 6 Totals 3 4 0 7 4 


 
  












Sticky Note

Correct answer







Sticky Note

Correct OrientationCorrect 0 - 1 transitionCorrect 1 - 0 transitionCorrect saturation levels4 Marks



Sticky Note

Correct times from graph x2












Sticky Note

Incorrect answer - no reference to fluctuations in light / speed of change







Sticky Note

Incorrect OrientationCorrect 0 - 1 transitionCorrect 1 - 0 transitionCorrect saturation levels3 Marks



Sticky Note

Incorrect Off timeCorrect On time1 Mark












Sticky Note

Incorrect Answer
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Incorrect OrientationIncorrect 0 - 1 transitionIncorrect 1 - 0 transitionIncorrect saturation levels0 Marks



Sticky Note

Incorrect Times x2
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6. A local council wishes to automate its street lighting so that street lights come on automatically 
when it gets dark and switch off again when it becomes light. 


 A block diagram of the system is shown below.


 (a) Give a reason for using a Schmitt inverter in this application. [1]


 


 


 


 (b) Here is part of the data sheet for the Schmitt inverter.


Light
sensor


Schmitt
inverter


Transducer
driver


Street
light


 When connected to 6 V supply:
 • Logic 0 = 0 V
 • Logic 1 = 6 V
 • The output changes from logic 1 to logic 0 when a rising input 


voltage reaches 4 V 
 • The output changes from logic 0 to logic 1 when a falling input 


voltage reaches 2 V
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 The output of the light sensor is shown in the graph below over a 24 hour period.


 (i) Use the axes provided to draw the resulting output signal produced by the Schmitt 
inverter.  [4]


 (ii) Use your results to write down at what time the lights switch on and off. [2]


  Lights switch OFF  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .      Lights switch back ON  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


7


0


2


4


6


00:00 04:00 08:00 12:00 16:00 20:00 24:00


0


2


4


6


00:00 04:00 08:00 12:00 16:00 20:00 24:00


Voltage (V)


Voltage (V)


Time of day


Time of day











