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R113/01 Mark Scheme January 2021
Question Answer Mark Guidance
1 | (a) A Resistor Award one mark for each correct
B Potentiometer/ Variable resistor 3 component.
C Light Dependent Resistor
1 | (b) | (i) | LightEmitting Diode 1
Allow ‘when connected the correct
The LED will emit light [1] when it is forward biased [1] or a limited current is passed way round’.
1 | (b) | (ii) through it [1]. Voltage drop across the terminals of the LED [1]. 1 mark for each valid point 2 1 mark for each valid point in
in description, allow 2 marks for one fully justified point. description, allow 2 marks for one fully
justified point.
: Award one mark for a correct
1 | (c) npn or bipolar 1
response
1 | (d) Bell Award one mark for each correct
Buzzer 3 device.
Signal lamp
Total 10
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Question Answer Mark Guidance

2 | (a) Contacts e and d must be connected. 1
Award one mark for I = V/R.

2 | (b) [= VR Award one mark for 12/200.

_ Award one mark for 0.06 A
= 12/200 3
— 0.06A or 0.06.
' Award full marks for correct answer
with no working.

2 | (c) v Award one mark for correct shape.
Award one mark for correct starting
and finishing point.

2
>
t
(d) Award one mark for R =0.2 x 108 Q.
R=0.2x10%Q Award one mark for C =10 x 10°F.
C=10x10°F Award one mark for
T =RC 4 0.2 x 106x 10 x 10°6.
=0.2x108x 10 x 10 Award one mark for 2's or 2.
=2s Award full marks for correct answer
with no working.
Total 10
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Question Answer Mark Guidance
3 | (a) | (i) 1/R=(1/R1) + (1/R2) Award one mark for (1/3) + (1/2)
= (1/3) + (1/2) Award one mark for (2 + 3)/6 or 5/6.
=(2+3)/6 3 Award one mark forR =6/5=1.2Q or
=5/6 1.2.
So R=6/5 Award full marks for correct answer
=1.2Q with no working.
3 | (a) | (i)
P = V3R, Award one mark for 122/2 or 144/2.
= 12%/2 Award one mark for 72 .
= 144/2 3 Award one mark for W.
= 72W Award full marks for correct answer
with no working.
3 | (b)
Vout = Vin R2/(R1 + R) Award one mark for
Vin = Vout(R1 + R2)/R2 Vout = Vin R2/ (R1 + R2).
= 2(2+1)1 Award one mark for
=6V 4 Vin = Vout(R1 + R2)/R2.
Award one mark for 2( 1 + 2)/1
Award one mark for 6 V or 6.
Award full marks for correct answer
with no working.
Total 10




R113/01 Mark Scheme January 2021
Question Marks Mark Answer
4 | (a)* Level 3 (5—6 marks) Signal Diode
The function of a signal diode is to
e Detailed discussion showing a thorough understanding of the allow an electric current to pass in
function and applications of a signal diode in electronic circuits. one direc’Fion [.e. callgd the di.ode.'s.
e Information is presented clearly and accurately, with correct use of appropriate forward direction, while blocking it in
technical language and engineering terminology. the opposite direction i.e. the reverse
e Accurate use of spelling, punctuation and grammar. direction.
Level 2 (3—4 marks) The signal diode is a non-linear
semiconductor device which can be
o Adequate discussion showing some understanding of the function and applications c?nsn:]erekd tol il AL
of a signal diode electronic circuits. ofa check valve.
¢ Information is presented clearly and with some accuracy. 6 Applications

e Appropriate technical language and engineering terminology is used on some
occasions.
o Occasional errors in spelling, punctuation and grammar.

Level 1 (1-2 mark)

e Basic discussion showing limited understanding of the function and applications of
a signal diode in electronic circuits.
¢ Information presented is basic and may be ambiguous or badly presented.
e There will be little or no use of technical language and engineering terminology.
Errors of spelling, punctuation and grammar may be intrusive.

Level 0 ( 0 marks)
o Aresponse that is irrelevant and/or not worthy of a mark.
¢ Annotate with ‘Seen’ at end of response.

Rectifier — turning ac into dc
Protection device

Voltage regulator

Signal limiter

Isolating a signal from a supply
Controlling the size of a signal
Use in logic gates

Use in high voltage power conversion
circuits

Switching and clipping

Radio and TV

Accept any other correct responses.

(Markers are reminded to use K and
DEV for marking this question)
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Question Answer ‘ Mark ‘ Guidance
For information only:
1
Conventional Current Flow
—— -
> Forward Voltage
Drop
o] F N —kt
Anode Cathode Quadrant I
3 k Forward Oparating
+ o—’l—o - Region
Reverse Breakdown
3 k . Voltage ;
—ml— ! g Y,
(FT Leakage |
HH . ' Current | U(\]r-—
S,::'?Eghgmg? ?m;j 15 0.3V Germanium
raciensics Cuadrant III_ 0.7V Silicon
Reverse Operating
Region
4 | (b) A Input
B Feedback
C Output 4 Award one mark for each correct
D Control or Process response.
Total 10
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Question Answer Mark
5 | (a) Visual inspection 2 Award one mark for each correct response
Half split method
A B Q1 Q2 Q3 Q4 Q5
O, 0|0/ 0|1/ 1]1
ol110]1 110 One mark for each correct column in the truth table.
5 b 5 Accept Q3
(b) 1,00 1 10 1
1 000 1
11171 0
0
Award one mark for “detect”.
Award one mark for “set values of pressure or temperature
are exceeded”.
Award one mark for “produces the command for the
system to correct the detected faults”.
Award one mark for ‘safety’.
5 | (c) The OR gate is used to detect when the set values of pressure or
temperature are exceeded.
The OR gate produces the command for the system to correct the Accept other correct responses.
detected faults. 3
Total 10
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Question Answer Mark Guidance
Flow or wave solder process Award one mark for each correct response up to a
6 | (a) Manual component placement 2 maximum of two marks
Through hole technology
Functions of pick and place robot:
6 | (b) e Picking up the correct component Award one mark for each correct response up to a
e Orientating maximum of three marks.
e Placing on correct spot on circuit.
e Consistent
o Repetitive tasks taken away from humans
¢ Monotonous tasks taken away from humans 3
¢ Can have advanced vision systems
e Vision system can inspect and monitor products — finds faults
o Works faster than humans
e Deals with large/small/heavy/hard to handle component
Reasons for surface mounted components will include:
6 (c) e Components are usually smaller and easier to replace Award one mark for each correct reason up to a maximum
e Not so many holes need to be drilled of five.
e SMT parts are often cheaper than equivalent through hole
parts i.e. cheaper
e More components can be used in the same area as through
hole method
e Both sides of the circuit board can be used
e Self-correcting system in operation for small errors in 5
placement
e Lower initial costs - cheaper
e Less time is taken in setting up procedures for mass
production i.e. faster
o The automatic system is generally simpler and faster
e Many SMT parts cost less than equivalent through-hole parts
e Copes better under shock and vibration conditions
Total 10




OCR (Oxford Cambridge and RSA Examinations)
The Triangle Building

Shaftesbury Road

Cambridge

CB2 8EA

OCR Customer Contact Centre

Education and Learning

Telephone: 01223 553998

Facsimile: 01223 552627

Email: general.qualifications@ocr.org.uk

Www.ocr.org.uk

For staff training purposes and as part of our quality assurance programme your call may be

recorded or monitored

B Cambridge

Assessment


mailto:general.qualifications@ocr.org.uk
http://www.ocr.org.uk/

