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All Candidates' performance across questions

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

1 569 2.7 0.8 3 88.9 99.8

2 570 5.7 1.7 7 81.9 100

3 570 2.4 1.4 4 60.4 100

4 570 2.4 1.1 3 79.8 100

5 570 2.4 1.3 4 60.7 100

6 570 0.6 0.5 1 58.8 100

7 570 1.3 1.2 3 43.6 100

8 570 2.6 0.8 3 87 100

9 570 2.6 0.9 3 85.4 100

10 569 1.3 0.8 2 62.6 99.8

11 568 2 1.2 3 67.7 99.7

12 570 0.5 0.5 1 48.4 100

13 570 2.1 1.6 4 51.6 100

14 567 2.3 1 3 75.4 99.5

15 569 1.4 0.8 2 71.5 99.8

16 565 1.5 1.3 3 51.6 99.1

17 570 1.4 0.8 2 69.6 100

18 570 4.5 3.1 9 50 100
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Sticky Note

Incorrect Answer



Sticky Note

Calculation is correct, but came from an incorrect formula, no e.c.f. applied in this instance. 



Sticky Note

The candidate has determined in their mind that the voltage Vy is higher than Vx, this would keep the led off. In this case to gain full marks the candidate should have said the led was off, and then their explanation would have been correct.



Sticky Note

No reference to adjusting the temperature of the light coming on - 0 Marks







 



Sticky Note

Candidate has correctly identified the current through the resistor being the same as that through the led, but failed to apply circuit rules to determine the voltage across the resistor. The candidate also failed to determine the resistance correctly, from their own data, and it is likely that all of these answers are random guesses based on the numbers given in the question.



Sticky Note

The final answer bears no resemblance to either the correct answer or an answer worthy of e.c.f. therefore no marks awarded.
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18. The following circuit shows a comparator which is used to monitor the water temperature in the 


radiator of a car.


 (a) (i) Tick (√)  the correct equation to calculate the voltage VY. [1]


  (ii) Calculate the voltage VY at the inverting input. [1]


   VY = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .     V


 (b) At 95 °C, the voltage at ‘X’ is 3.6 V. Use your answer to part (a) to help you decide whether 
the LED will light up or not. Give a reason for your answer. [2]


 


 


 


 (c) What is the purpose of the 10 kΩ variable resistor? [1]


 


 


TURN OVER FOR THE REST OF THE QUESTION.
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 (d) The comparator output is 9 V, and the LED has a forward voltage drop of 2 V when a 
current of 10 mA flows through it. [3]


 (i) What is the current flowing through resistor R? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . mA


 (ii) Calculate the voltage drop across the resistor R. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . V


 (iii) Calculate the ideal resistance of resistor R. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . kΩ


 (e) Use the E24 resistor series on the information sheet on page 2 to select the preferred 
value for resistor R in ohms to ensure that the current flowing through the LED is no 
more than 10 mA. [1]


    . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ω


END OF PAPER
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Sticky Note

All answers correct, clear understanding of the function of the circuit and a thermistor - Full Marks












Sticky Note

Correct Answer



Sticky Note

Correct Answer



Sticky Note

Incorrect Answer



Sticky Note

Candidate has tried to justify a torch increasing the temperature of the thermistor. Even if this was the case the then the output voltage would fall, so the candidate has made the wrong choice even if the explanation could be justified. 












Sticky Note

Correct Answer



Sticky Note

Incorrect Answer - Candidate has chosen the Power Supply value and not the voltage across the thermistor (Component X)



Sticky Note

Incorrect Answer



Sticky Note

Candidate believes the light from a torch would increase the temperature of the thermistor. Even it that was the case, this would cause the resistance of the thermistor to fall, hence the output voltage would actually decrease not increase.  
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5. Here is a sensing circuit.


 (a) Circle the name of the component labelled X. [1]


Resistor            Variable resistor            LDR            Thermistor


 (b) VOUT  = 2 V. Circle the correct voltage across component X. [1]


0 V       1 V       2 V       3 V       4 V       5 V       6 V       7V       8 V       9 V


 (c) (i) What would happen to the voltage VOUT if a torch was used to shine light on to the 
circuit? (Tick (√) the correct answer.) [1]


    VOUT would increase


    VOUT would decrease


    VOUT would stay the same


    VOUT would become 0 V


 (ii) Give a reason for your answer. [1]
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Sticky Note

Candidate has clearly identified that the alarm would sound for the side door only, and that main door switch is still inoperative in terms of keeping the alrm on.







Sticky Note

Candidate clearly identifies that siren would sound continuously but would be silenced when the doors were closed. 



Sticky Note

Candidate has correctly stated that this solution will keep the alarm pulsing if either door is closed. 












Sticky Note

The candidate has failed to identify what triggers the latch in the circuit.







Sticky Note

Not quite sure what the candidate is thinking about here, but it certainly does not refer to keeping the output of the Pulse Generator on constantly - 0 Marks



Sticky Note

The candidate who clearly did not fully grasp the function of the circuit has finally given up by omitting the last part of the question.












Sticky Note

Candidate has described the function of a latch, without explaining the effect in the circuit, i.e. keeping the siren on when the side door is opened, but having no effect on the main door.







Sticky Note

No clear explanation of the latch keeping the output on continuously, as it is implied that something happens after the AND gate - 0 Marks



Sticky Note

The candidate id now talking about high currents and clearly has lost the thread of the question making no reference to the latch at all. - 0 Marks
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7. Michael has designed a burglar alarm system to protect the family garage, using microswitches 
as inputs. Each microswitch outputs a logic 1 signal when a door is open.


 The siren should sound when either the main garage door or the side door is opened and the 
siren should pulse on and off when triggered.


 Michael proposes the following design.


 When Michael tests the system design as shown above it failed to operate correctly. This was 
because the alarm would stop sounding when the burglar closed the door. Michael’s friend 
Helen suggested that a latch was needed in the circuit.


 Michael put the latch in a number of different places in the circuit.


 (a) Describe the effect of the latch on the operation of the following circuit. [1]
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 (b) Describe the effect of the latch on the operation of the following circuit. [1]
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 (c) Describe the effect of the latch on the operation of the following circuit. [1]
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Sticky Note

The candidate has not provided sufficient detail here to gain a mark, as a response indicating an adjustment of the temperature at which the led lights was required.



Sticky Note

Correct Answer



Sticky Note

Correct Answer



Sticky Note

Correct Answer







Sticky Note

All answers correct, even showing the conversion from kilohms to ohms and selection from the E24 series. 












Sticky Note

Correct Answer



Sticky Note

Correct Answer



Sticky Note

No attempt made at explaining if the led is on or not - 0 Marks



Sticky Note

No understanding of the purpose of the 10k variable resistor - 0 marks







Sticky Note

Correct determination of current flowing through the led and the voltage across the led. Disappointing to see that the candidate could then not determine the resistance value - 2 Marks only 



Sticky Note

Even though an incorrect resistance was given in d(iii), the candidate could have gained an e.c.f. mark here for writing down 9100. However no attempt was made to complete the question - 0 marks











