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GCE Electronics Component 2 A490U20-1

All Candidates' performance across questions

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

1 680 11.1 2.3 13 85.7 100

2 680 11.1 4 17 65.1 100

3 679 13 4.6 20 65 99.8

4 676 10.3 3.3 14 73.6 99.4

5 675 11.2 5.1 19 59.2 99.3

6 679 9.5 4.6 16 59.4 99.8

7 679 7.2 3.1 11 65.7 99.8

8 679 8.8 3.9 14 63 99.8

9a+b 674 4.1 2.7 8 51.9 99.1

9c(i) 654 1.9 1.9 5 37.9 96.2

9c(ii) 655 1.8 1.2 3 58.7 96.3
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Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths 
2 (a) i Memory [1] 1   1  
  ii Clock [1] 1   1  
 (b) i LOOP btfsc PORTA, 0 [1] 


 call  FLASH_LEFT 
 btfsc PORTA, 1 [2] 
 call  FLASH_RIGHT [1] 
 goto LOOP  [1] 


2 3  


5 


 


  ii I. Left-hand LEDs - bits 0 and 2  [1] 


 In ‘FLASH_LEFT’, instructions ‘movlw d’5’ and ‘movwf 
PORTB’ turn on bits 0 and 2 of PORT B [1] 


  as the number 5 in decimal = 0101 in binary. [1] 


 
1 


 
2 


  
 
3 


 
1 


   II.  Instructions store, and later retrieve, working register contents 
using the register ‘WSTORE’ as they may be changed within 
the subroutine [1] 


1   
1 


 


   III. 0 [1]  1  1 1 
 (c) i Main program might be involved in the FLASH_LEFT or 


FLASH_RIGHT subroutines which last around 5s [1] 
whereas an interrupt gives an ‘instant’ response. [1] 


1 1  
2 


 


  ii 


 
Switch connected (high or low)  [1] 
Resistor connected   [1] 
Correct connection to PIC  [1] 


2 1  


2 


 


   Question 2 total 9 8 0 17 2 


 












Sticky Note

Full, correct answer covering all requirements of the mark scheme



Sticky Note

The answer should have explained where the danger of overwriting comes from and what the consequences are.



Sticky Note

Correct answer



Stamp



Stamp



Stamp












Sticky Note

The answer starts off correctly, but then incorrectly interprets the bit numbers specified - "1  and 3" should be "0 and 2". There is no mention of port B.



Sticky Note

The question asked "Why..." The answer is a translation of the instructions without addressing that question.



Sticky Note

Correct answer



Highlight



Stamp



Stamp



Stamp












Sticky Note

A valid explanation of why it is port B, but then an incorrect interpretation of 'movlw d'5'.



Sticky Note

The answer is partly correct - "to save the current status..." but for the wrong reason.



Sticky Note

Correct answer
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 (ii) The following code gives the subroutine which is called to operate the left-hand
  LED lamps. It uses a quarter-second delay subroutine called QUART.


  FLASH_LEFT movwf WSTORE
   movlw d’10’
  REPEAT movwf COUNT
   movlw d’5’
   movwf PORTB
   call  QUART
   clrf PORTB
   call  QUART
   decfsz COUNT,F
   goto REPEAT
   movf WSTORE,W
   return


 I. Identify which port and which pins of that port are connected to the left-hand 
LED lamps. Explain how you arrive at your answer. [3]


 


 


 


 


 II. Why are the instructions ‘movwf WSTORE’ and ‘movf WSTORE,W’ needed?
    [1]


 


 


 III. What value is stored in the register ‘COUNT’ when the program completes 
the subroutine and returns to the main program?  [1]
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Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths 
 (b) i Line regulation … input (supply) voltage changes. [1] 


 
Load regulation … output (load) current changes. [1] 
 
or equivalents 


2   2  


  ii VO = VR + VZ   1   1 1 
  iii Line regulation - The output voltage, VOUT,depends on VZ but not 


on VR . When the supply voltage changes, VZ remains constant, 
VR changes but VOUT stays the same. 
 
Relationship between VOUT, VZ and VR [1] 
Effect of power supply change on VZ and VR [1] 


2   
 


2  


  iv When op-amp output is not saturated, both inputs sit at the same 
voltage, VZ (7.5V) in this case, so voltage across 10kΩ fixed 
resistor = 7.5V 
 
 or use of equation [1] 
 
Minimum value of variable resistor = 0Ω, so VOUT = 7.5V [1] 
Maximum value of variable resistor = 10kΩ, so VOUT = 15V [1] 


1 2  3 2 


   Question 5 total 10 9 0 19 8 


 












Sticky Note

Incorrect answer



Sticky Note

An incorrect and incomplete answer



Sticky Note

Correct answer



Sticky Note

Essentially a good answer explaining load regulation but not relevant to line regulation.



Highlight



Stamp



Stamp



Stamp












Sticky Note

Correct answers



Sticky Note

Correct answer



Sticky Note

Agreed, but the answer doesn't explain how this relates to line regulation.



Highlight



Highlight



Stamp



Stamp



Stamp












Sticky Note

Good answers to (i).



Sticky Note

Correct answer



Sticky Note

A good explanation of load regulation, but that wasn't the question.



Highlight
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 (b) By modifying the power supply as shown, it provides improved line regulation and some 
load regulation. It uses a 7.5 V zener diode.


 (i) Complete the definitions for line and load regulation: [2]


  Line regulation means that the output voltage of the power supply remains


  unchanged when . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


  Load regulation means that the output voltage of the power supply remains


  unchanged when . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


 (ii) Write an equation linking the quantities VR, VZ and V0. [1] 


 


 (iii) Explain how this circuit delivers line regulation. [2]
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Question Marking details 
Marks available  


AO1 AO2 AO3 Total Maths 
6 (a)  Combinations C and E - one mark each [2] 2   2  
 (b) i Use of min gate voltage AND current from table [1] 


Maximum voltage across R1 = 24 - 1.2 = 22.8V [1] 
To provide minimum gate current of 100mA, maximum 
resistance of R1 = 228Ω [1] 


 3 
 
 


 3 
 


2 


  ii At time = 2s: 
Thyristor is off (or switch S1 is open) 
Switch S2 is oopen - one mark each [2] 
 
At time = 5s: 
Switch S1 is pressed,  
thyristor turns on- one mark each [2] 
 
At time = 10s: 
Switch S2 is pressed, 
Reverse biasing the thyristor  
Or thyristor turns off - one mark each [2] 
(or equivalents) 


 6  6 6 


 (c) i X = diac [1] 
It improves rise time of signal triggering the thyristor to reduce 
the turn-on time and power dissipated in the thyristor. [1] 


2   2  


  ii I Signal appears across triac [1] 
 
II Between P and Q: 
 Lamp is lit or triac is switched on [1] 
 
III  Between Q and R : 
  Lamp is off or triac is switched off [1] 


 3  3 3 


   Question 6 total 4 12 0 16 11 


 












Sticky Note

Correct - the answer deals with all aspects of the question.



Sticky Note

Another full answer.



Sticky Note

Again, a good answer, covering all aspects of the question.



Highlight



Highlight



Highlight



Stamp



Stamp



Stamp












Sticky Note

What about S2? Is the thyristor conducting current? Not detailed enough.



Sticky Note

"The  switchs has ..." - is that both S1 and S2? Again not a clear desciption of what is happening.



Sticky Note

A good answer. "This..." refers to the thyristor?



Highlight



Highlight



Highlight



Stamp



Stamp



Stamp












Sticky Note

No mention of the state of the switches. Just a restatement of the information in the graphs.



Sticky Note

Again no mention of the switches, the mark is for the behavior of the thyristor.



Sticky Note

Again no mention of the switches.Why "momentarily"? There's a 'cause-and-effect' issue about the voltage at Q. Not an answer that confirms the candidate's understanding of capacitor commutation.



Highlight



Highlight



Highlight
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 (ii) The graphs show the signals at points P and Q over a period of time:


© WJEC CBAC Ltd.
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  Explain what is happening to the switches and to the thyristor at:


 • time = 2 s;  [2]


 


 


 


 


 • time = 5 s;  [2]


 


 


 


 


 • time = 10 s;  [2]
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