National 5 Electronics Question paper 2026

Candidate 1 evidence

Candidate evidence

Some of the boxes have been left blank.

Total marks — 60
Attempt ALL questions

(a) Complete the table for the missing entries.

1. The table below gives information about some circuit components.

Component name

Symbol

Function

Bipolar transistor

electronic switch

Resvdor | L F

controls the current in
a circuit

Ammeter

measures current in a
circuit

Light dependent

XN

resistor
(LDR) |:'

Cha u\-e,
T&%tg nNCE
&pa\dt. 2 ON

N L\'Slz\‘- :z\l'a\g:{-.\,x F
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1. (continued)

(b) The diagram below shows the colour coding for a resistor.

brown green red silver

Using information from the data sheet, answer the questions below.

(i) Determine the resistance of the resistor. 1

1500«

(ii) State the percentage tolerance of this resistor. 1

0%

(iii) Determine the maximum and minimum resistance of this resistor in

hms. 2
W-L‘%:S&\AOCZE valpe, N , e
1 X1 MU Min.
L3OO 14 N MuA -
ALOO 1200 L 130 ASCo-1S

—A4S00 ZA6S0Ose Z ASGOS
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1. {continued)

(c) The table below shows possible values for the resistance of a resistor in

different notations.

_oNeT WM 2
220 R 22 & o
2.2 m w2
Identify which of the values shown is the largest value of resistance. 1
L\u\‘b 0\(%
« .
(2SS SganNCe. VM\M
Qualifications Scotland | www.understandingstandards.org.uk 30f134
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2,

State two safety precautions that must be taken when using a soldering iron.

Prokc&\\or\ O\rcﬂ—k. puhais g.c\\. O{;a\ uf.f\(ﬂoujg
6(62/ Pr@)-\’ad\\of\

Qualifications Scotland | www.understandingstandards.org.uk
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3. A circuit diagram is shown below.

9YO )
R,| |5R
Ry 20R
S
Ry | | 16R
O0VO O
(a) Switch Sis open.
(i) Calculate the total resistance of this circuit. 1

Space for working and answer
R+ = Kiv¥s
R+ = 20 +\G
R~ =3

(i}) Calculate the current in this circuit. 3
Space for working and answer

V -4V VZAQ
\Zi:})éﬂ \:'\\;i
\ = o

\:%:‘;—

| = O -25A
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3. (a) (continued)

(ifi) Calculate the power dissipated in 3
Space for working and answer
{2 —\6o o 2
L2 .
Ohe R P 025 X\E
\ —02S A AN

(b) Switch Sis now closed.

(i) Calculate the effective resistance of the two resistors in parallel

. 3
L Space for working and answer
— \
- = -
\2 ~ 74 \

K2

< L
- *_/
- %Q_, 26D
—
- 22

(i1) Calculate the overall circuit resistance. 1
Space for working and answer
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4. logic gates are widely used in electronic circuits.

(@) A pinout for a 74 series logic chip is shown below.

[14] [13] [12] [11] [ao] [o] [8]

Vee 0

) C
o

Gnd

L] 2] [3) [4f [s] Lel 7]

(i) Using information from the data sheet, identify the integrated circuit (IC)
shown. 1

NOC ANE

(i) Identify an output pin on the integrated layout diagram above. 1

7o \%

(iii) With reference to logic gate A, on the above pinout diagram, pins 12 and
13 have a logic state of 0.

State the logic state at pin 11. 1

[ @qgoc; A

Qualifications Scotland | www.understandingstandards.org.uk 7 of 134
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4. (continued)

(b} Complete the truth table for the logic circuit shown below.

.

A B D E F z
o o [ o loOolo O
0 0 1 o ™ O O
0 1 ° & A o | O
0 1 1 o 4 A A
f 0 0 O A O )
1 0 1O | A A A
HEE RSN
1 1 1 A ™ &, A

(An additional truth table, if required, can be found on page 20.)
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5. (a) State an advantage of colour coding wires. \ 1
Comu, Y@ Wonrbu  ohid ae ¥V Y NTRURE N
N \)\3 A
e OV ez LiceS

(b) A student plans a stripboard layout of an LED in series with a resistor.

The layeut, shown below, includes wires and test points. The wires are labelled
one to five. The test points are marked A to F.

A (— R
|
B -
300 R
C-

D-
L (e
41

(i) The layout includes wires of different insulation colours: red, blue and
black.

Identify the wire number that should have blue insulation. 1

——p

[/\l\'l - .D

Qualifications Scotland | www.understandingstandards.org.uk 90of 134
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5. (b) (continued)

(i) Explain the purpose of the resistor in the circuit. 1

Condcore, Hre correak  pad 69,\04-6_&- Hig LED

(if)) The student now constructs the circuit from part (b).

Before connecting the stripboard to the supply, the student tests for
continuity using a multimeter.

The multimeter used is shown below and will sound a ‘beep’ to indicate
continuity,

probe 1 probe 2

Describe how the above multimeter can be used to test for continuity
between the LED and 0 V rail line on the student’s stripboard. 3

Orobe- A ’rouﬁ‘cL\ e~ the POsihve (eﬂQ‘ b
o LE0 and frefte 7 houckes the reghe

leo, of e LED Alas il lend Yo M
Mo\R meker  releasy ~ beep W Yere S QO
@F,O_.C\ \co'ﬂb PN C/!CSJ:\‘,/\L:_. ik, pe bes r’e,\eo&z_y

Spelh amoonts oa ‘/0\""\‘50 ke Hhe é@oﬂm«m¥
and. < (4] @ He ob<r 8)da el

devedr b e compotent etk ag b SOV

[Turn over
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6. A student simulated the circuit shown.

80V O o o

t 1kQ|:

2
o l

Identify three errors in this simulation. 3

oV

Error 1:

LED Of enkeon S u(s“m&& ij‘Z’uf\

Error 2:

\/o\\—e'céé Sufe\ﬁ loc o

Error 3:
Coor ™ hes Voo Mg @ Genence vepk
S
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7. An alarm circuit has a buzzer that sounds when the temperature is too high.
The circuit diagram for the buzzer system is shown below.

+50VC

thermistor

ITT

variable N
resistor

ovo ¢

(a) At a certain temperature, the thermistor has a resistance of 1000 Q.

The variable resistor is set at a remstance of 1500 Q.

Calculate the voltage across the var1abie resistor. 3
Space for working and answer
VA= 1 v, = P TV
\/ —sV iz
D~ .
~ 1S0e <
1600 - Voo 2222 X
(- 1800

— S L
Rz =2 v, = 3V

(b) Explain how the circuit operates to sound the buzzer.

S tes hligh He tuaiglers
bben 3(@'\‘0{“1 tb:,l@uo\\a\?” acloss Hro

Weer and sl /f owsed, As N vOlege PV
WKV edh M Moo(le,\ W hersiheoc aloss Mo
Cotteny Yo oo andk alioss Moo buzeeste go e

(c} State the purpose of the variable resistor in this circuit, 1

/l\\@c,\;aD e  Maaveld c)’V\l\%& ot r 2SiShence. M
')VMS C*,Q:u“-l‘-
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8. A student buitds the circuit shown.

9VO
R, VR,
50 K 10K .
+
25K @25°C
™ N ,
TN
N

ovo l

Using the information from the two suppliers’ catalogues shown on the opposite

page, complete the costings sheet below to produce the lowest cost for the circuit. 5
Supplier Component Product code Cost (p)
JIMSON LM741CN TC 133 56
SWIFT 8 way DIL SK-0080 10
QAT LED 5 mm std L - @155 Lt-
Nmsad 330R CR6SG L1,
O\ N 50 K Ch 654 1S
SRS 10 K potentiometer | D7 ~OF7 Gt 5C
J\Mmson thermistor TH AAL 22

(An additional costings sheet, if required, can be found on page 20.)
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8. (continued)

Supplier — SWIFT

Component Description Product code Cost
Integrated circuits LM741CN op-amp IC-0258 75p
UA741CP op-amp IC-0267 41p
OP070CP op-amp 1C-0234 110p
8wayDIL . IC socket SK-0080 10p
/ Semi-conductors ¥/ LED 5 mm std red SC-0155 4p
LED 10 mm std red SC-0177 10p
Thermistor thermistor 5K@ 25°C BB-0545 65 p
thermistor 10K@ 25 °C BB-0556 50 p
X thermistor 25K@25°C BB-0568 28 p
Resistors X 50K 0.25 W carbon film 5% FR-0855 28p
4K7 0.25 W carbon film 5% FR-0856 2p
% 330R 0.25 W carbon film 5% FR-0857 1.5p
Potentiometer 25K 0.5 W trimmer PT-0765 9%p
/ 557 10K 0.5 W trimmer PT-0744 55p
M 0.5 W trimmer PT-0732 35p
Supplier -~ JIMSON
Component Description Product code Cost
Integrated circuits LM741CN op-amp TC 133 56 p
UA741CP op-amp TC 134 36p
OPQ70CP op-amp TC135 105 p
8 way DIL IC socket SK 090 30p
Semi-conductors % LED 5 mm std red LD 345 12p
LED 10 mm std red LD 346 25 P
Thermistor thermistor 5K@ 25°C TH 114 32p
thermistor 10K @ 25 °C TH 115 45 p
/ <~ A thermistor 25K@25°C TH 116 22p
/ Resistors oK 50K 0.25W carbon film 5% |  CR 654 25p
4K7 0.25 W carbon film 5% CR 655 1.7p
/ gy 330R 0.25 W carbon film 5% CR 656 1.2p
Potentiometer 25K 0.5 W trimmer VT 250 92p
S 10K 0.5 W trimmer VT 251 65 p
1M 0.5 W trimmer VT 252 40p
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9. An engineer designs a system to control the temperature of the water in a tropical

fish tank.

The system requires an electric heater to turn on when the temperature of the
water becomes too cold.

An I:_I-;I_D should switch on when the heater is on.

There is also a manual switch to turn the whole system on and off.

Selecting from the elements given, draw a block diagram of an electronic solution

for this system.

On your diagram, clearly indicate the input, process and output sections of your

solution. 6
heating NOT temperature NOR manual
element gate sensor gate switch

(requires a (logic O (logic 1
logic 1 to when cold) when
turn on) closed)

4 AND alarm xorR Y] D light
gate (requires a gate (requires a sensor
logic 1 to logic 1 to (requires a
turn on) turn on) logic 1 to
turn on)
| P ! y oot
roCcesS Ovput
in Py ¥ | i = 2-b ) '
|
: | -\eann
T &M Peldu ' | e\emenk™,
Seador AND
=] b1 Copc NotT |-
| BT6 (G |
A -
i €D
|
Mo oA\ I |
Swikxca |
& I '
! l
| |
| 4
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10. A time delay circuit is shown below.

+V, O ¢
R, [l]

R
l‘—zl I/
| I | |\
J) TR,
sy 9 el
[ ]
ovo
Component data buzzer with connecting wires
R, — carbon film 10 kQ 0.25 W
R, — carbon film 1 k€2 0.25 W
C;— 2200 mF electrolytic capacitor
SW, — push-to-make switch
TR;— BC108 npn bipolar
BZ, — buzzer 6 V dc
TR, pin connections
electrolytic push-to-make
collector capacitor switch
base
emitter +

On the opposite page, a layout diagram includes the power rails and components

TR, and R,.

Complete the layout diagram with the remaining components.

Each component must be identified by a label.

Mark on the layout diagram, with an X, where a track has been cut.

Qualifications Scotland | www.understandingstandards.org.uk
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10, (continued)

layout diagram
s +V
. ADDITIONAL
(-] o D\A&@AM
VSED.

&Qou.(“xu

(An additional layout diagram, if required, can be found on page 21.)

Qualifications Scotland | www.understandingstandards.org.uk 17 of 134




National 5 Electronics Question paper 2026 Candidate evidence

ADDITIONAL SPACE FOR ANSWERS

Additional truth table for question 4 (b)

A B C D E F Z
0 0 0
0 0 1
0 1 Y
0 1 1
1 0 0
1 0 1
1 1 0
1 1 1

Additional costings sheet for question 8

Supplier Component Product code Cost (p) i
JIMSON LM741CN TC 133 56

SWIFT 8 way DIL SK-0080 10

LED 5 mm std
330 R
50K

10 K potentiometer

thermistor

Qualifications Scotland | www.understandingstandards.org.uk 18 of 134
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Additional diagram for question 10

Sy

ADDITIONAL SPACE FOR ANSWERS

2

layout diagram

ﬂ == Q:BZ;_ ooy +V

@ Q

'T‘ij_’
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Candidate 2 evidence

Total marks — 60
Attempt ALL questions

1. The table below gives information about some circuit components.
Some of the boxes have been left blank.

(@) Complete the table for the missing entries. 3
Component name Symbol Function
Bipolar transistor electronic switch

R . J( controls the current in
54570 | | a circuit

measures current in a
SMELET @ circuit

o
Light dependent \\ L 9 ht Il.Vﬂ{ up
r?E]DS;T‘ _:}— RL’5 I’S‘)lall[( Olawl'l

(LURD)
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1. (continued)

(b) The diagram below shows the colour coding for a resistor.

brown green red silver

Using information from the data sheet, answer the questions below.

(i) Determine the resistance of the resistor,

1500 a

(it) State the percentage tolerance of this resistor.

1 10%

(iii) DPetermine the maximum and minimum resistance of this resistor in

ohms.

Max resistance = 1500+ 150- [650n

Wnin resistance= 1500 - 150 = 1350 0.

Qualifications Scotland | www.understandingstandards.org.uk
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1.

(continued)

(c) The table below shows possible values for the resistance of a resistor in

different notations.

220 R 22
2.2 m&) 2M2
Identify which of the values shown is the largest value of resistance. 1
2.2 mn
Qualifications Scotland | www.understandingstandards.org.uk 22 of 134
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2. State two safety precautions that must be taken when using a soldering iron. 2

One Saftfg precaation s fo oped 7%( wor b oS
30 the  toxc fumes dont jM‘ thsid ¢ gow s

Au o dher Ia]’r/j K”’““/"’M (s fo Malke swre e

chrip bourd iv heald o corectly o it ot
fu[/ aver while ;a/o[mhj,

X3 to

/]Mﬂwr 55{/4/] /’f{[ﬂa/fﬂ" 7ou (Ou/o’{ o/f? /
J0 304 Aon

mm‘ct sdre 504, /mw foves o

burn your }ff'nﬂfrf/huual;,
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3. A circuit diagram is shown below.

9VOo— o

ovo s -0

(@) Switch S is open.

(i) Calculate the total resistance of this circuit.
Space for working and answer

RezRy +Ry 220416236

(i1} Calculate the current in this circuit. 3
Space for working and answer
v=IxR
9
phoLY I o
Qualifications Scotland | www.understandingstandards.org.uk 24 of 134
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3. (a) (continued)

(i) Calculate the power dissipated in resistor Rs. 3
Space for working and answer

P=1%R P=025x16 /=Iw

(b) Switch S is now closed.

(i) Calculate the effective resistance of the two resistors in parallel. 3
Space for working and answer

J—_’_!,. ..L-—f"--—L' /,-_:———/" :L/___n_
Re“ Ry TR R 20 T T 0as

(i) Calculate the overall circuit resistance. 1
Space for working and answer

9 +16=20n

Qualifications Scotland | www.understandingstandards.org.uk 25 of 134
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4. Logic gates are widely used in electronic circuits.

(@} A pinout for a 74 series logic chip is shown below.

[14] [13] [r2] [11] [io] [o] [s]

Vee
o |

Gnd

Ll L2] [3] [a] [s5] [e] [7]

(i) Using information from the data sheet, identify the integrated circuit (IC)
shown. 1

NOR  Gale

(ii) |dentify an output pin on the integrated layout diagram above. 1

Pin 1

(iii) Wwith reference to logic gate A, on the above pinout diagram, pins 12 and
13 have a logic state of 0.

State the logic state at pin 11. 1

O

Qualifications Scotland | www.understandingstandards.org.uk 26 of 134
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4. (continued)

(b) Complete the truth table for the logic circuit shown below.

1

.

7

A B D E F z
0 0 0 O O 0 0O
0 0 1 ® 0 0 O
0 1 0 O 1 O O
0 1 1 O 1 1 1

1 0 0 O 1 0 0
1 0 1 O 1 1 1
! 1 0 ! 0 | 0O | 1
1 1 1 1 Q 0) 1

(An additional truth table, if required, can be found on page 20.)

Qualifications Scotland | www.understandingstandards.org.uk
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5. (@) State an advantage of colour coding wires. i

Oﬂi AJVﬂn"’-tjl (s (s easitr fo

(b) A student plans a stripboard tayout of an LED in series with a resistor.

The layout, shown below, includes wires and test points. The wires are labelled
one to five. The test points are marked Ato F.

T —

2
B

300 R

Co

3
D'
= e

4

(i) The layout includes wires of different insulation colours: red, blue and
black.

Identify the wire number that should have blue insulation. 1

\Wwire 3 )4m/,/ ﬁuw b /ue I.hsa/q/,'a,,
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5. (b) (continued)

(ii} Explain the purpose of the resistor in the circuit. 1

To control the curreaf th fhe clrcait

(iii) The student now constructs the circuit from part (b).

Before connecting the stripboard to the supply, the student tests for
continuity using a muitimeter,

The multimeter used is shown below and will sound a ‘beep’ to indicate
continuity.

probe 1 probe 2

Describe how the above multimeter can be used to test for continuity
between the LED and 0 V rail line on the student’s stripboard. 3

Prgbg / WOu/c/ 50 /‘9 )0

andd
Probe 2 would 70 fo r

and that woald fost  Hhe (f/'hr‘f'lm/;/7
cn bthoren The  LED and Fhe OV rarl
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6. A student simulated the circuit shown.

8 o——0" O
2 MQ
|
=
1 kG
L
0vVo
Identify three errors in this simulation. 3

Error 1: 7( \/
Fhe [[‘ﬁ [ fuoiuj the wmhj Wiy R s'lzﬁa

Error 2: X /
T[Ilf Vo”‘a.je 5 wrQng SaV 6V

Error 3: ?( \/
th\{ Res-'ﬂlam( {‘J foo /p,'jh 'ZM_D. 2k.n-
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7. Analarm circuit has a buzzer that sounds when the temperature is too high.

The circuit diagram for the buzzer system is shown below.

+5.0V O l \:G

thermistor

variable
resistor \

ovVo T

(a) At a certain temperature, the thermistor has a resistance of 1000 Q.
The variable resistor is set at a resistance of 1500 Q.
Calculate the voltage across the variable resistor. 3

Space for working and answer

RY. ) 1500 b V2= 3V
Vi= m X VS Vi (900 /500

(b) Explain how the circuit operates to sound the buzzer, 3
When  +he lLer!rHar! 31}&5 wpo 1%.‘ resista mee
305 5 Lawn and %«m '\ Waches /4{ buzzer

which ac Crvates 1F

(c) State the purpose of the variable resistor in this circuit. 1
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8. A student builds the circuit shown.

9vVo

o |

+-1IC

1
LM741
R,
330R

B5K@25 °CH
AN
t o,/

N
0VOo—
Using the information from the two suppliers’ catalogues shown on the opposite
page, complete the costings sheet below to produce the lowest cost for the circuit. 5
Supplier Component Product code Cost (p)
JIMSON LM741CN TC 133 56
SWIFT 8 way DIL SK-0080 10
SWIFT LED 5 mm std SC-015% Y
J IMSON 330R (R 656 1.2
JIMSoN 50K (R 654 2.5
SWIFT 10 K potentiometer PT-O;L/L/ 55
IIMSON thermistor TH 116 2 2

(An additional costings sheet, if required, can be found on page 20.)
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8. ({continued)
Supplier — SWIFT

Component Description Product code Cost

Integrated circuits LM741CN op-amp IC-0258 75p

UA741CP op-amp I1C-0267 41p

QPO70CP op-amp IC-0234 110p

8 way DIL IC socket SK-0080 10p

Semi-conductors LED 5 mm std red SC-0155 4p

LED 10 mm std red SC-0177 10p

Thermistor thermistor 5K@25°C BB-0545 65p

thermistor 1K@ 25°C BB-0556 50 p

thermistor 2B5K@25°C BB-0568 28p

Resistors 50 K 0.25 W carbon film 5% FR-0855 2.8p

4K7 0.25 W carbon film 5% FR-0856 2p

330R 0.25 W carbon film 5% FR-0857 1.5p

Potentiometer 25K 0.5 W trimmer PT-0765 95 p

10K 0.5 W trimmer PT-0744 55p

1M 0.5 W trimmer PT-0732 35p

Supplier — JIMSON

Component Description Product code Cost

Integrated circuits LM741CN op-amp TC133 56 p

UA741CP op-amp TC 134 36p

OoPO70CP op-amp TC 135 105 p

8 way DIL IC socket SK 090 30p

Semi-conductors LED 5 mm std red LD 345 12p

LED 10 mm std red LD 346 25p

Thermistor thermistor 5K@ 25 °C TH 114 32p

thermistor 10K @ 25 °C TH 115 45 p

thermistor 25K @ 25 °C TH 116 22p

Resistors 50K 0.25 W carbon film 5% CR 654 25p

4K7 0.25 W carbon film 5% CR 655 1.7p

330R 0.25 W carbon fitm 5% CR 656 1.2p

Potentiometer 25K 0.5 W trimmer VT 250 92p
10K 0.5 W trimmer VT 251 65p \

1M 0.5 W trimmer VT 252 40 p
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9.

An engineer designs a system to control the temperature of the water in a tropical

fish tank.

The system requires an electric heater to turn on when the temperature of the
water becomes too cold.

An LED should switch on when the heater is on.

There is also a manual switch to turn the whole system on and off.

Selecting from the elements given, draw a block diagram of an electronic solution

for this system.

On your diagram, clearly indicate the input, process and output sections of your

solution.
heating NOT temperature NOR manual
element gate sensor date switch
(requires a (logic O (logic 1
logic 1 to when cold) when
turn on) closed)
AND alarm XOR LED light
gate (requires a gate (requires a sensor
logic 1 to logic 1 te (requires a
turn on) turn on) logic 1 to
turn on)

_I nrJMJL IorOSSh

Output

—
=
(Y

O -

=0 =9,
= E=1
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10. A time delay circuit is shown below.

+V, O *
R
R,
TR,
SW, .1 +
[ ]
o0vo : :
Component data buzzer with connecting wires

R, — carbon film 10 k{2 0.25 W

R, — carbon film 1 kQ 0.25 W

€, — 2200 mF electrolytic capacitor
SW, — push-to-make switch

TR, — BC108 npn bipolar

BZ, — buzzer 6 V dc

TR, pin connections

electrolytic

collector capacitor
base
—emitter i

A

push-to-make
switch

On the opposite page, a layout diagram includes the power rails and components

TR, and R,.

Complete the layout diagram with the remaining components.

Each component must be identified by a label.

Mark on the layout diagram, with an X, where a track has been cut.
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Resistor 2
10. (continued) NPN /'rans.vyfar

Resls tar 1layout di gram Buzz({'

/+V
'-{:l—'

2

__ov
Pash switch elnf‘rmw cdpast tor

(An additional layout diagram, if required, can be found on page 21.)

[END OF QUESTION PAPER]
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ADDITIONAL SPACE FOR ANSWERS

Additional truth table for question 4 (b}

A B C D E F |r A
0 0 0
0 0 1
0 1 0
0 1 1
1 0 0
1 0 1
1 1 0
1 1 1

Additional costings sheet for question 8

Supplier Component Product code Cost (p)

JIMSON LM741CN TC133 56

SWIFT 8 way DIL SK-0080 10

LED 5 mm std

330R

50 K

10 K potentiometer

thermistor

Qualifications Scotland | www.understandingstandards.org.uk 37 of 134




National 5 Electronics Question paper 2026

Candidate evidence

ADDITIONAL SPACE FOR ANSWERS

Additional diagram for question 10

layout diagram

= (D

/+V

s -0V
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Candidate evidence

Total marks — 60
Attempt ALL questions

1. The table below gives information about some circuit components.

Some of the boxes have been left blank.

(@) Complete the table for the missing entries. 3
Component name Symbol Function
Bipolar transistor electronic switch
P\/eﬁ(/. 7‘ O{ I_ controls the current in
i) a circuit
Ammeter @ measure% cul.’rent na
circuit
As lght
et | N | imeeases
(LDR) - fesistance
decieases
A Ve
L AV AV =y oy Vo
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1. (continued)

(b) The diagram below shows the colour coding for a resistor.

brown dgreen red silver

Using information from the data sheet, answer the questions below.

(i) Determine the resistance of the resistor. 1

(ii) State the percentage tolerance of this resistor. 1

+ | O%

(iii) Determine the maximum and minimum resistance of this resistor in
ohms. 2

Maxc = 1500x (1+0.1) = 46500
Mun = 1500% (1-0.1) = |3500
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1.

{continued)

() The table betow shows possible values for the resistance of a resistor in
different notations.

220R 22
2.2 mQ 2M2
Identify which of the values shown is the largest value of resistance, 1
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2. State two safety precautions that must be taken when using a soldering iron. 2

o Liear” 500%5/ 803(7[@5
o Avaid breaﬁmzj im fumes

. Use o heat maf
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3. Acircuit diagram is shown below.

9Vo

ovo

(@) Switch Sis open.

() Calculate the total resistance of this circuit. 1
Space for working and answer

560

(if) Calculate the current in this circuit.

3
Space for working and answer

V=9V V=1R
= 7

! q = )x3¢
3L

=
WA
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(a) (continued)

(iif) Calculate the power dissipated in resistor R,.
Space for working and answer

p=7 P=1°R
| =025 = 0.28%x16
R= 16

(b) Switch S is now closed.

(i) Calculate the effective resistance of the two resistors in parallel
Space for working and answer

P Ry YRz
| A,
_é—r = 20 5 xu

(ii} Calculate the overall circuit resistance.

Space for working and answer

200
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4, logic gates are widely used in electronic circuits.

(@) A pinout for a 74 series logic chip is shown below.

[14] [13] [12] [n] [i0] [9] [e]

Vcc
(o

Gnd

Lol 2] 3] T4 TsT Tel 171

() Using information from the data sheet, identify the integrated circuit (IC)
shown. 1

NOR ==

(i) Identify an output pin on the integrated layout diagram above. 1

(i) With reference to logic gate A, on the above pinout diagram, pins 12 and
13 have a logic state of 0.

State the logic state at pin 11. 1
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4, (continued)

(b) Complete the truth table for the logic circuit shown below.

v

0 0 0 O O O C
0 0 1 O 0 O O
0 1 0 O | O @)
0 1 1 O | [ l

1 0 0 O l O O
1 0 1 (} l ‘ |
1 f 0 | () O '
1 1 1 l () 0 '

(An additional truth table, if required, can be found on page 20.)
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5. (a) State an advantage of colour coding wires. 1

tasel To know  what wire goes to

(b) Astudent plans a stripboard layout of an LED in series with a resistor.

The layout, shown below, includes wires and test points. The wires are labelled
one to five. The test points are marked A to F.

AN 1"_,_,,——+5V

2[
B-

300 R

C-

3
D
; (D

4‘

Ee 5___,_,ﬂ-——-OV

(i) The layout includes wires of different insulation colours: red, blue and
black.

Identify the wire number that should have blue insulation. 1

3
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5. (b) {continued)

(ii) Explain the purpose of the resistor in the circuit. 1

To |omit cufent vt & the
cureuck -

(iii) The student now constructs the circuit from part (b).

Before connecting the stripboard to the supply, the student tests for
continuity using a multimeter.

The multimeter used is shown below and will sound a ‘beep’ to indicate
continuity.

probe 1 probe 2

Describe how the above multimeter can be used to test for continuity
between the LED and 0 V rail line on the student’s stripboard. 3

- Can . Mulliple tests show
s | {eswws ore e
L& some / scmlay

Jﬁ Do Con check Voélaye, restomce
current

. Check ¥ Voltage =upply B o800

n over
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6. A student simulated the circuit shown.

8 nV O o o
2 MQ
1 kQ
“\\ o
1 kQ
0vVO—
Identify three errors in this simulation. 3

Error 1: \/‘f)u,PpL\(j C%’VLV) (S ("OO (OLJ_
eorz [ ED orcentalion s wToNg

Error 3: Z /1 _Q (-@5 Eﬁ toff Va/ute Cﬁ

Lo hph
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7. Analarm circuit has a buzzer that sounds when the temperature is too high.

The circuit diagram for the buzzer system is shown below.

+5.0V O- _T_
thermistor
t
variable
resistor \
ovVo 1

(a) At a certain temperature, the thermistor has a resistance of 1000 €.
The variable resistor is set at a resistance of 1500 €.
Calculate the voltage across the variable resistor, 3

Space for working and answer

Ka
\/2 - erRZ X V5

\'Z - fOCOHbob' 5

V, = 3V
(b) Explain how the circuit operates to/sound the buzzer. 3
e Ao the lewmpelw@ of the
theyristor  imcreases they mistors
(esistomce 20205
o Mo the Tresictomce e, mistor
decreases | the  thefmictors VO

e decrares
e The Wﬁd%b ackvates (acbyc;%uj te, b aj
(c) State the purpose of the variable resistor in this circuit.
To vy the cufient ot the
crewt -
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8. A student builds the circuit shown.

9vVo
R,
50 K
25K@25°C
TH1 —t°
LD, SZ RN
™~
oOvVo-

Using the information from the two suppliers’ catalogues shown on the opposite
page, complete the costings sheet below to produce the lowest cost for the circuit.

(An additional costings sheet, if required, can be found on page 20.)

5
Supplier Compoenent Product code Cost (p)
JIMSON LM741CN TC133 56
SWIFT 8 way DIL SK-0080 10
SWIFT LED 5 mm std SC-0195 L
JMON e | CR 654 1.2
JMSON| = | CR 54 7.5
Sl FT 10 K potentiometer PT' O7LIL! 5 5
d ' MSON thermistor TH ” 6 2 2
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8. (continued)

Supplier — SWIFT

Component Description Product code Cost
Integrated circuits LM741CN op-amp IC-0258 75p
UA741CP op-amp IC-0267 41p
OPO70CP op-amp IC-0234 110p
8 way DIL IC socket SK-0080 10p
Semi-conductors LED 5 mm std red SC-0155 4p
LED 10 mm std red SC-0177 10p
Thermistor thermistor 5K@25°C BB-0545 65 p
thermistor 10K@25°C BB-0556 50p
thermistor 25 K@ 25°C BB-0568 28p
Resistors 50K 0.25 W carbon film 5% FR-0855 2.8p
4K7 0.25 W carbon film 5% FR-0856 2p
330R 0.25 W carbon film 5% FR-0857 1.5p
Potentiometer 25K 0.5 W trimmer PT-0765 95p
10K 0.5 W trimmer PT-0744 55p
™M 0.5 W trimmer PT-0732 35p

Supplier — JIMSON
Component Description Product code Cost
Integrated circuits LM741CN op-amp TC 133 56 p
UA741CP op-amp TC 134 36p
OPO70CP op-amp TC135 105 p
8 way DIL IC socket SK 090 30p
Semi-conductors LED 5 mm std red LD 345 i2p
LED 10 mm std red LD 346 25p
Thermistor thermistor 5K@25°C TH 114 32p
thermistor 10K@ 25 °C TH 115 45 p
thermistor 25K@25°C TH 116 22p
Resistors 50 K 0.25 W carbon film 5% CR 654 25p
4K7 0.25 W carbon film 5% CR 655 1.7p
330R 0.25 W carbon film 5% CR 656 1.2p
Potentiometer 25K 0.5 W trimmer VT 250 92 p
10K 0.5 W trimmer VT 251 65 p
1M 0.5 W trimmer VT 252 40p
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9. An engineer designs a system to control the temperature of the water in a tropical
fish tank.

The system requires an electric heater to turn on when the temperature of the
water becomes too cold.

An LED should switch on when the heater is on.
There is alse a manual switch to turn the whole system on and off.

Selecting from the elements given, draw a block diagram of an electronic solution
for this system,

On your diagram, clearly indicate the input, process and output sections of your

solution. 6
heating NOT temperature NOR manual
element gate sensor gate switch

(requires a (logic O (logic 1
logic 1 to when cold) when
turn on) closed)

AND alarm XOR LED light
gate (requires a date (requires a sensor
logic 1 to logic 1 to (requires a
turn on) turn on) logic 1 to
turn on)

Mpwt Process | Ou&p_ul_%_

T lzatias)
WD

| Manwal
i Sustbeh
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10. A time delay circuit is shown below.

+V, O— T
R, ')
|
L o
SW1
T Ik
0V o-
Component data buzzer with connecting wires

Ry — carbon film 10 k€ 0.25 W

R, — carbon film 1 k€2 0.25 W

C;— 2200 mF electrolytic capacitor

SW, — push-to-make switch

TR, — BC108 npn bipolar

BZ, — buzzer 6 V dc /
TR, pin connections

electrolytic push-to-make
collector capacitor switch
base
—~emitter +

On the opposite page, a layout diagram includes the power rails and components
TR, and R,.

Complete the layout diagram with the remaining components.
Each component must be identified by a label.
Mark on the layout diagram, with an X, where a track has been cut. 5
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10. (continued)

layout diagram

/+V
10K BZ;
02501 | M =

[T
1 Cq 6”1
] <0

(An additional layout diagram, if required, can be found on page 21.)
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ADDITIONAL SPACE FOR ANSWERS

Additional truth table for question 4 (b)

A B C D E F z
0 0 0
0 0 1
0 1 0
0 1 1
1 0 0
1 0 1
1 1 0
1 1 1

Additional costings sheet for question 8

Supplier Component Product code Cost (p)
JIMSON LM741CN TC 133 56
SWIFT 8 way DIL SK-0080 10

LED 5 mm std

330R

50K

10 K potentiometer

thermistor
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ADDITIONAL SPACE FOR ANSWERS

Additional diagram for question 10

layout diagram
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Candidate evidence

Total marks — 60

Attempt ALL questions

1. The table below gives information about some circuit components.

Some of the boxes have been left blank.

(a) Complete the table for the missing entries.

Component name

Symbol

Function

Bipolar transistor

electronic switch

feseclor |

controls the current in

a circuit

Ammeter

measures current in a

circuit

Light dependent
resistor
(LDR)

RX
g I

The WW,%

e

o4

<

sy
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1. (continued)

(b) The diagram below shows the colour coding for a resistor,

brown green red silver

Using information from the data sheet, answer the questions below.

(i) Determine the resistance of the resistor.

|5 ool

(i) State the percentage tolerance of this resistor.

'f.{OU/o

(ii)) Determine the maximum and minimum resistance of this resistor in

ohms.

Matppit) = | 6 5 Q-

Hommun= 135000
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1. (continued)

(¢) The table below shows possible values for the resistance of a resistor in
different notations,

220R 2?2
2.2 mQ 2M2
Identify which of the values shown is the largest value of resistance. 1

DNLE 5 hghe,-
s Mhore

Q/ Qa&,ﬂﬁoﬁ ) W
than 220f
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2. State two safety precautions that must be taken when using a soldering iron. 2
N r
] "
Nust le'n well Vepttated reomy
' ety pogyles
= Sy heat frooy ol s isad
Wndey s the Lopupmep
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3. Acircuit diagram is shown below.

{9vo- o

R,| [5R

R, | |20R
S
Ry| [16R
o0vVo Q
(a) Switch S is open.
(i) Calculate the total resistance of this circuit. 1

Space for working and answer
20416
%60

(i) Calculate the current in this circuit. 3

Space for working and answer

|77 A
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3. (a) (continued)

(i) Calculate the power dissipated in resistor R,.
Space for working and answer

p=T°R
P~ 0-77) 16 = Fow

(b) Switch S is now closed.

(i) Calculate the effective resistance of the two resistors in parallel.

= 5

- o~ 4t~ 2
S — = I 5,1tp - 2
RT Q@TLB' 20 20 ©

Lo

(i)} Calculate the overall circuit resistance.

Space for working and answer

Space for working and answer

7 0L

]

<pe
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4. Logic gates are widely used in electronic circuits,

(a) A pinout for a 74 series logic chip is shown below.

[14] [13] [12] [11] [io] [9] [8]

Vcc
e

Gnd

L] L2l [3] [4] sl [e]l L7}

(i) Using information from the data sheet, identify the integrated circuit (IC)
shown, 1

7%()10\/‘%6/ ZW,\/@R
dates

(i) Identify an output pin on the integrated layout diagram above. 1

1

(i) With reference to logic gate A, on the above pinout diagram, pins 12 and
13 have a logic state of 0.

State the togic state at pin 11. 1
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4, (continued)

(b) Complete the truth table for the logic circuit shown below. 4

A B c D E F z
O I OO A I A .
0 0 1 ¢ O 0 ¢
0 1 0 O I 0 ()
0 1 1 Y] i | (
B 0 0 0 | o 0
1 0 1 O i | (
1 f 0 [ O | O !
1 1 1 { 0 0 (

{An additional truth table, if required, can be found on page 20.)
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5. (a) State an advantage of colour coding wires. 1

H% ety ek ures

Al

(b) A student plans a stripboard layout of an LED in series with a resistor.

The layout, shown below, includes wires and test paints. The wires are labelled
one to five. The test points are marked A to F.

A- [— el R
2[
B
300 R
C=
3
D-
e Ow
4 ov
F- S/ﬁ’

(i) The layout includes wires of different insulation colours: red, blue and
black.

Identify the wire number that should have blue insulation. 1

5
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5. (b) (continued)

(i) Explain the purpose of the resistor in the circuit. 1

TowqwﬂzeLEDW
o Wbk peratt ™ Wit

(it} The student now constructs the circuit from part (b).

Before connecting the stripboard to the supply, the student tests for
continuity using a multimeter,

The multimeter used is shown below and will sound a ‘beep’ to indicate
continuity.

probe 1 probe 2

il

uie.

Wﬁﬂ[ﬂscﬁbe how the above multimeter can be used to test for continuity
W tween the LED an/’V rail line on the student’s stripboard.
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6. A student simulated the circuit shown.

8nv O 40/0

2 MQ
1 kO
N
1 kQ
|
ovo -
Identify three errors in this simulation. 3

Error 1:

Error 2:

LED wmuwﬂ;zmm@n

A Too 1

Qualifications Scotland | www.understandingstandards.org.uk 68 of 134




National 5 Electronics Question paper 2026 Candidate evidence

7. An alarm circuit has a buzzer that sounds when the temperature is too high.
The circuit diagram for the buzzer system is shown below.

+5.0V O j—

thermistor /0&0 Z

L

mme NyFop 3

-

ovo

(a) Ata certain temperature, the thermistor has a resistance of 1000 €.
The variable resistor is set at a resistance of 1500 Q2.
Calculate the voltage across the variable resistor, 3

Space for working and answer

Rz
= o AR

1500 s = 3V

/
1500 =
(b) Explain how the circuit operates to sound the buzzer. =1y ﬂO 3

7 WA Lhe J/W;%%

%%
Wm//s Md% M%WE wotEL

W%&Q&W@/ ) 1'4%
(©) State the the purpose of the variable fesistor in this circuit.

Ifm%yw WWW'
the S qg L
Y ) MbsFeT

trn on :
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8. A student builds the circuit shown.

9VO &
R, VR,
50 K 10K -
.
25 K@ 25°C
TH, Y
B V4
LD1 \
N
ovVo 0

Using the information from the two suppliers’ catalogues shown on the opposite
page, complete the costings sheet below to produce the lowest cost for the circuit

5
Supplier Component Product code Cost (p)
JIMSON LM741CN TC 133 56
SWIFT 8 way DIL SK-0080 10

Swrfl | wsmss | SCpi55
S| o CRe50
J s ) 50K (450
5 L/ :/671' 10 K potentiometer P T - ()7L/ q
7 w57 thermistor T H [ / ( Q 2.

(An additional costings sheet, if required, can be found on page 20.)

N
T
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8. (continued)

Supplier — SWIFT

Component Description Product code Cost
Integrated circuits LM741CN op-amp 1C-0258 75p
UA741CP op-amp 1C-G267 41p
QPO70CP op-amp 1C-0234 110 p
8 way DIL IC socket SK-0080 10p
Semi-conductors LED — 5 mm std red SC-0155 4p
LED 10 mm std red SC-0177 10p
Thermistor thermistor 5K@ 25°C BB-0545 65 p
thermistor 10K @ 25 °C BB-0556 50 p
thermistor 25K@ 25 °C BB-0568 28p
Resistors 50 K 0.25 W carbon film 5% FR-0855 28p
4K7 0.25 W carbon film 5% FR-0856 2p
330R 0.25 W carbon film 5% FR-0857 1.5p
Potentiometer 25K 0.5 W trimmer PT-0765 95 p
—T 10K 0.5 W trimmer PT-0744 55p
1M 0.5 W trimmer PT-0732 35p
Supplier — JIMSON
Component Description Product code Cost
integrated circuits LM741CN op-amp TC 133 56p
UA741CP op-amp TC134 36 p
OP0O70CP op-amp TC 135 105 p
8 way DIL IC socket SK 090 30p
Semi-conductors LED 5 mm std red LD 345 12p
LED 10 mm std red LD 346 25p
Thermistor thermistor 5K@25°C TH 114 32p
thermistor 10K@25°C TH 115 45 p
<=z—. | thermistor 25K@25°C TH 116 22p
Resistors - 50 K 0.25 W carbon film 5% CR 654 25p
4K7 0.25 W carbon film 5% CR 655 1.7p
- 330R 0.25 W carbon film 5% CR 656 1.2 P
| Potentiometer 25K 0.5 W trimmer VT 250 92p
10K 0.5 W trimmer VT 251 65p
1™ 0.5 W trimmer VT 252 40p
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9. An engineer designs a system to control the[te}mperature of the watcﬂn a tropical
fish tank. S

The system requires an lectric heater?to turn on when theﬁemperature of the
water becomes too col \ {

An _Iép should switch on when the heater is on.
There is also a manual switch to turn the whole system on and off.

Selecting from the elements given, draw a block diagram of an electronic solution

for this system.

On your diagram, clearly indicate the input, process and output sections of your

solution. 6
heating NOT temperature NOR manual
element gate sensor gate switch
(requires a (logic 0 (logic 1
logic 1 to when cold} when
turn on) closed)
AND alarm XOR LED light
gate (requires a gate (requires a sensor
logic 1 to logic 1 to (requires a
turn on) turn on) logic 1 to
turn on)
/ !
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10. Atime delay circuit is shown below.

+, 0 9
ﬂ] [
Ry
'
i LN Y
1

R,
i1
SW, 4 ‘L
[ ]

0VO—o
Component data buzzer with connecting wires
R, — carbon film 10 kQ 0.25 W
R, — carbon film 1 k( 0.25 W \
C,— 2200 mF electrolytic capacitor

SW, — push-to-make switch

TR, — BC108 npn bipolar i
BZ, — buzzer 6 V dc /
TRy pin connections

electrolytic push-to-make
collector capacitor switch

base
—~emitter +

On the opposite page, a layout diagram includes the power rails and components
TR; and R,.

Complete the layout diagram with the remaining components.
Each component must be identified by a label.

Mark on the layout diagram, with an X, where a track has been cut. 5
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10. (continued)

layout diagram

.’-'
».

Lo

’:' sl /0 v

(An additional layout diagram, if required, can be found on page 21.)

[END OF QUESTION PAPER] 9

fﬁw
)
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ADDITIONAL SPACE FOR ANSWERS

Additional truth table for question 4(b)

A B C D E F z
0 0 0
0 0 1
0 1 0
0 1 1
1 0 0
1 0 1
1 1 0
1 1 1

Additional costings sheet for question 8

Supplier Component Product code Cost (p)
JIMSON LM741CN TC133 56
SWIFT 8 way DIL SK-0080 10

LED 5 mm std
330R

50K

10 K potentiometer

thermistor
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ADDITIONAL SPACE FOR ANSWERS

dditional diagram for question 10

layout diagram

/ +V

by (2,

__—ov
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ADDITIONAL SPACE FOR ANSWERS

DV 1i) T by pupincter hastr ke
St 7 the o VO, efting
bod B8 L hass I be fut o\ dhe
Yrovnd rad apy) trote 7 peeds
by be putom the + side of Hhe
LED W»;%@me peps’
e Mhore 15 Coptenctlyand be
LE ) has dhe corre pribatityl,
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Candidate evidence

Total marks — 60
Attempt ALL questions

Some of the boxes have been left blank.

1. The tabie below gives information about some circuit components.

(a) Complete the table for the missing entries. 3
Component name Symbol Function
Bipolar transistor electronic switch
66 \5 +o l—~ }_ controls the current in
R S| a circuit
- measures current in a
mmeter ——@’“ circuit
y ,
Light dependent \\ \86 A&i J &U(\
resistor . " hanse \N
(LDR) — T |x nanse
wohy cave J
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1. (continued)

(b) The diagram below shows the colour coding for a resistor.

brown green red silver

Using information from the data sheet, answer the questions below.

(1) Determine the resistance of the resistor.

| oo A

(i)} State the percentage tolerance of this resistor.

X O

(iii) Determine the maximum and minimum resistance of this resistor in

ohms.

Mok 1G5 S

Ay lyLh
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1. (continued)

(c) The table below shows possible values for the resistance of a resistor in
different notations.

220R 22
2.2 m&) 2M2
N
Identify which of the values shown is the largest value of resistance. 1

7 ML
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2. State two safety precautions that must be taken when using a soldering iron.

make  Sobe fhec O

Lotk ¢
sete o q/'“l’"

KL
Ctand

Co\bebing  (F 0n

O\
Lavt o heat bad  ond

s Seccke

o vl U\/’LF&
(7ﬂ’l/ ALY

00 ot

Qualifications Scotland | www.understandingstandards.org.uk

81 of 134



National 5 Electronics Question paper 2026 Candidate evidence

3. Acircuit diagram is shown below.

9Vo o]
R, |5R
R, 20R
S
Ry| | 16R
0vVO > O
(a) Switch S is open.
(i) Calculate the total resistance of this circuit. 1

Space for working and answer
10 t L6
1 G AN
—

(i) Calculate the current in this circuit. 3
Space for working and answer

b:\@\
=
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3. (a) (continued)

(ifi) Calculate the power dissipated in resistor R,.
Space for working and answer

Pz LV
e: (/\.\’9’
p= HEW

(b) Switch S is now closed.

Space for working and answer

L o= b
Al w 5

(ii) Calculate the overall circuit resistance.

Space for working and answer

tUt 2w

-—_-——'_-‘_-'

(i) Calculate the effective resistance of the two resistors in parallel.
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4, Logic gates are widely used in electronic circuits.

(a) A pinout for a 74 series logic chip is shown below.

[1a] [13] [12] [11] [io] [9] [a]

Vee

Gnd

L L2f 18] [4] [5] [ef L7}

(i) Using information from the data sheet, identify the integrated circuit (IC)
shown. 1

Jael  Qoad 2 P
oy (At

(i1) Identify an output pin on the integrated layout diagram above. 1

p;\f\ \

(i) With reference to logic gate A, on the above pinout diagram, pins 12 and
13 have a logic state of 0.

State the logic state at pin 11. 1

\
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4. (continued)

(b) Complete the truth table for the logic circuit shown below. 4

1

o

A B C D E F z
0 0 0 G 0 %] O
0 0 1 0 0 4 0

0 1 0 6] I ¢] 6

0 1 1 0 | { i

1 0 o |0 | o 6

1 0 1 o | | {

1 1 0 | 6 O [

1 1 1 | 0 0 {

(An additional truth table, if required, can be found on page 20.)
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5. (a) State an advantage of colour coding wires. 1
oot ke able v See
i ch s ou U g

O\//\é k \/\L‘\r Q(ﬂQ‘A 4

(b) A student plans a stripboard layout of an LED in series with a resistor.

The layout, shown below, includes wires and test points. The wires are labelled
one to five. The test points are marked A to F.

AB (I R

2[
B«

300R

Ce

3
7 (Dyuo

4

F [ gl A

(i) The layout includes wires of different insutation colours: red, blue and
black.

identify the wire number that should have blue insulation. 1

Y
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5.

(b) (continued)

(i1} Explain the purpose of the resistor in the circuit.

Dretec the e

(i) The student now constructs the circuit from part (b).

Before connecting the stripboard to the supply, the student tests for
continuity using a multimeter.

The multimeter used is shown below and will sound a ‘beep’ to indicate
continuity.

probe 1 probe 2

Describe how the above multimeter can be used to test for continuity
between the LED and 0 V rail line on the student’s stripboard.

dﬂg{,f\”l/\ﬁ IR Lc/(}-kf/ld'
&,Lw/l/)

D {7{/\,(/ Wabg aA ('r/(/\/t
(Y gy oV R
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6. A student simulated the circuit shown.

|
8 nv o o

of

1 kQ2

D 5

-

2 MQ

ovo
Identify three errors in this simulation. 3
Error 1:
\/L)'\T cuﬂ 6(;0 CoNV
Error 2:
ReS \SF ante  Eo s Q"l@uf) on tL\(
bitaurive  besiotel
Error 3.
Y2V Nl yol (/OR
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7. An alarm circuit has a buzzer that sounds when the temperature is too high.

The circuit diagram for the buzzer system is shown below.

+5.0V 0O I \:CI
N

thermistor
\ —
t —
o
variable
resistor \
0V o e

(a) At a certain temperature, the thermistor has a resistance of 1000 Q.

The variable resistor is set at a resistance of 1500 €.

Calculate the voltage across the variable resistor.

1

Space for working and answer

VL2 82 v
A4y
Urz 15«

oA L5

(b) Explain how the circuit operates to sound the buzzer.
6“ C‘L\o" /V\-«L.‘)‘\’[//L' AR ED' tov
hish (e mbeladde  whith
QM (/,;M\L(ULU{ ?-’L§‘%-k1"f‘ Fase stance

ﬁkﬂéf\
U in wckeayes

C‘gutb é;uu,« ﬁun
Rush 4V Mkt Safutats) dad puliem suud

(c) State the purpose of the variable resistor in this circuit. 1

(W oanoe basi SF ite 10 Satvkate
OH’]U" Prukwhw f}/bf’)ﬂ/‘
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8. A student builds the circuit shown.

Qualifications Scotland | www.understandingstandards.org.uk

9vVO +
R, VR,
50 K 10 K -
+
25K@25°C
TH, o
LD, XZ S
AN
ovo o
Using the information from the two suppliers’ catalogues shown on the opposite
page, complete the costings sheet below to produce the lowest cost for the circuit. 5
Supplier Component Product code Cost (p)
JIMSON LM741CN TC133 56
SWIFT 8 way DIL SK-0080 10

BUViErT LED 5 mm std SC-0155 U

N7 330R Che5 ¢ (.2

dinS6a 50K CRGL )

SU’V\UT 10 K potentiometer  |P " —() A ¢ 54

D 1M 9N thermistor H o 2~

(An additional costings sheet, if required, can be found on page 20.)
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8.

(continued)

Supplier — SWIFT

Component Description Product code Cost
Integrated circuits LM741CN op-amp IC-0258 75p
UA741CP op-amp IC-0267 41 p
OPO70CP op-amp IC-0234 110 p
8 way DIL IC socket SK-0080 10 p
Semi-conductors LED 5 mm std red SC-0155 4p
LED 10 mm std red 5C-0177 10p
Thermistor thermistor 5K@25°C BB-0545 65p
thermistor 10K@ 25 °C BB-0556 50p
thermistor 2B5K@25°C BB-0568 28p
Resistors 50 K 0.25 W carbon film 5% FR-0855 28p
4K7 0.25 W carbon film 5% FR-0856 Zp
330R 0.25 W carbon film 5% FR-0857 1.5p
Potentiometer 25K 0.5 W trimmer PT-0765 9%p
10K 0.5 W trimmer PT-0744 55 p
1M 0.5 W trimmer PT-0732 35p

Supplier — JIMSON
Component Description Product code Cost
Integrated circuits LM741CN op-amp TC133 56 p
UA741CP op-amp TC 134 36p
OPQ70CP op-amp TC135 105 p
8 way DIL IC socket SK 090 30p
Semi-conductors LED 5 mm std red LD 345 12p
LED 10 mm std red LD 346 25p
Thermistor thermistor 5K@ 25°C TH 114 32p
thermistor 1M0K@25°C TH 115 45 p
thermistor 25K@25°C TH 116 22p
Resistors 50K 0.25 W carbon film 5% CR 654 25p
4K7 0.25 W carbon film 5% CR 655 1.7p
330R 0.25 W carbon film 5% CR 656 1.2p
Potentiometer 25K 0.5W trimmer VT 250 92p
10K 0.5 W trimmer VT 251 65p
1M 0.5 W trimmer VT 252 40p
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9. An engineer designs a system to control the temperature of the water in a tropical
fish tank.

The system requires an electric heater to turn on when the temperature of the
water becomes too cold.

An LED should switch on when the heater is on.
There is also a manual switch to turn the whole system on and off.

Selecting from the elements given, draw a block diagram of an electronic solution
for this system.

On your diagram, clearly indicate the input, process and output sections of your

solution. 6
heating y NOT temperature NOR x Mmanual
element gate sensor gate switch

{requires a (logic 0 (logic 1
logic 1 to when cold) when
turn on)o ¥ | closed)

ANDY alarm XOR LED X light
gate (requires a gate (requires a sensor
logic 1 to logic 1 to (requires a
turn on) turn on) logic 1 to
0 turn on)
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10. A time delay circuit is shown below.

+V, O ® T
Bz,
Ry
RZ
| S|
TR,
sw, 0 el
C1
0vo '
Component data buzzer with connecting wires

R, — carbaon film 10 kQ 0.25 W
R, — carbon film 1 k€2 0.25 W

C;— 2200 mF electrolytic capacitor
SW, — push-to-make switch

TR, — BC108 npn bipolar

BZ, — buzzer 6V dc

TR, pin connections

electrolytic
collector capacitos

base

emitter

push-to-make
switch

On the opposite page, a layout diagram includes the power rails and components

TRy and R,.

Complete the layout diagram with the remaining components.

Each component must be identified by a label.

Mark on the layout diagram, with an X, where a track has been cut.
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10. (continued)

layout diagram

/+V

|

(An additional layout diagram, if required, can be found on page 21.)

/OV
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ADDITIONAL SPACE FOR ANSWERS

Additional truth table for question 4 (b)

A B C D E F Z
0 0 0
i 0 ¢ 1
| 0 1 0
0 1 1
1 0 0
1 0 1
1 1 0
1 1 1

Additional costings sheet for question 8

Supplier Component Product code Cost (p)

JIMSON LM741CN TC 133 56
SWIFT 8 way DIL SK-0080 10
LED 5 mm std

330R

50K

10 K potentiometer

thermistor
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ADDITIONAL SPACE FOR ANSWERS

Additional diagram for question 10

layout diagram

e ®

s -0V
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Candidate 6 evidence

Total marks — 60
Attempt ALL questions

1. The table below gives information about some circuit components.

Some of the boxes have been left blank.

(a) Complete the table for the missing entries. 3
Component name Symbol Function
Bipolar transistor electronic switch

: | controls the current in
Reseater _|: a circuit

measures current in a
Ammeter .
circuit

. U\o/\(d,% redcslonce
Light dependent \\ .
resistor _:_ olepaw.wj N ugkt

(LDR) leved
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1. (continued)

(b) The diagram below shows the colour coding for a resistor,

brown green red silver

Using information from the data sheet, answer the questions below.

(i) Determine the resistance of the resistor, 1
1Bx (0"

< 1S00 0

(i) State the percentage tolerance of this resistor. 1

+10 7.

e

(i) Determine the maximum and minimum resistance of this resistor in

ohms, 2
qee .
Mox. = 1500 » 1= = 1650 ()
. Ao - {3508
Mon. = 1500 % 100 e —
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1.

{continued)

(c) The table below shows possible values for the resistance of a resistor in

different notations.

Identify which of the values shown is the largest value of resistance.

ML =

220R

22

2.2m2

2M2
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2. State two safety precautions that must be taken when using a soldering iron. 2

© Weaning safely glasses
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3. Acircuit diagram is shown below.

9vo G

R,| |5R
R, | |20R

5

ovo O

(@) Switch S is open.
(i) Calculate the total resistance of this circuit.

Space for working and answer

20+ 16
= 36 €

T

—_—

(ii) Calculate the current in this circuit. 3
Space for working and answer
Ve IR
v 9 _
|’_-":~——:1/HfOAQbA
- ® 26 —
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3. (a) (continued)

(i) Calculate the power dissipated in resistor R,

Space for working and answer
pP-T*R

- D25 x 16

A

fw

(b) Switch S is now closed.

() Calculate the effective resistance of the two resistors in parallel.

Space for working and answer

1 1
= T +’T
20 5
1 il
= :LS + 20
_é—: '—" R(L :L%Q
20 U o —

(i) Calculate the overall circuit resistance.

Space for working and answer

L o+ 16
fQCQ.Q

e

e
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4. Logic gates are widely used in electronic circuits.

(a) A pinout for a 74 series logic chip is shown below.

[ta] [13] [12] [11] [10] [9] [8]

Vcc
(o |

Gnd

[T T2l 2] 4] 18] el 12

(i) Using information from the data sheet, identify the integrated circuit (IC)

shown.

THOL Quack L-Tnput NOK gotes

(i1} Identify an output pin on the integrated layout diagram above.

SV

(iii) With reference to logic gate A, on the above pinout diagram, pins 12 and

13 have a logic state of 0.
State the logic state at pin 11,

hg%u,meyli
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4, (continued)

(b) Complete the truth tabte for the logic circuit shown below.

A

v

-

C
A B D E F Z
0 0 0 O QO O ©
0 0 1 o o o ©
0 1 0 O 1 o) o
0 1 1 o { 4 {
1 0 0 © { O o
1 0 1 O 1 4 1
1 1 0 1 o @) {
1 1 1 1 o 9] 1

(An additional truth table, if required, can be found on page 20.)
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5. (a) State an advantage of colour coding wires. 1
Toentiyir S5
(b) A student plans a stripboard layout of an LED in series with a resistor.
The layout, shown below, includes wires and test points. The wires are labelled
one to five. The test points are marked A to F,
A- 1 YV
2 l
B
300R
C .
3
D
0 (D)o
4
Fe 5 o1 ov
(i} The layout includes wires of different insulation colours: red, blue and
Identify the wire number that should have blue insulation. 1
were 3
Qualifications Scotland | www.understandingstandards.org.uk 105 of 134




National 5 Electronics Question paper 2026 Candidate evidence

5. (b) (continued)

(i)} Explain the purpose of the resistor in the circuit. 1

To Uit the crtmt Jlounng Huvugh the LED LS
owth bummﬁ £ aut,

(iii) The student now constructs the circuit from part (b).

Before connecting the stripboard to the supply, the student tests for
continuity using a multimeter.

The multimeter used is shown below and will sound a ‘beep’ to indicate
continuity.

probe 1 probe 2

Describe how the above multimeter can be used to test for continuity
between the LED and 0 V rail line on the student’s stripboard. 3

Proboe { wonld ke placed o~ test pone E,
onck frobe 2 o~ ER8E pudlt F

\ ot n
The mode wenld he Cfr\l.\f\ﬁ/ed to the markg P
I? Lon 'ro_ﬁ_//J.nj el gn)m 1 tp rear-zewo,

A beep widd  Souwel L; (Lmlmulbj 48 Qresect andl Che
reaob:ﬂj wdd Clop gﬂlm 1o near zeo.
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6. A student simulated the circuit shown.

8nvo——o/o o

2 MQ
1 kQ
o
1 k2
ovo
Identify three errors in this simulation. 3

Error 1:

The VUUZL%C o} the power supply should ke BV not &l

Error 2:
The LEDY ormtalion s Aneaed .

Error 3:

A IM0) prtedie ressr 24 }ur oo high o wive [y

ozl .
0 woulctbe more. Sudob
be wsad hee. ME
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7. Analarm circuit has a buzzer that sounds when the temperature is too high.
The circuit diagram for the buzzer system is shown below.

+5.0V O _[
. (]
thermistor

\!

ITT

variable \\
resistor \

ovo e

(@) At a certain temperature, the thermistor has a resistance of 1000 €.
The variable resistor is set at a resistance of 1500 ().
Calculate the voltage across the variable resistor. 3
Space for working and answer

Vy - Ea V.
% Ve mfﬂtk >
i 1500 x 5.0

1500 + 1000

- 3V

_—

(b) Explain how the circuit operates to sound the buzzer. 3
. : X : ince
As the ﬁ@wpemtwt uncrenkel  the Hhemsts  ress clecresses |
Stat clecresses and
A e ®sult, bre volloge acrass Hae fheman
veveilde (€SSELS, cacrloges .,
be wlluge agess G ok Gherefore the punfel Homt gate,
whe the leose veltage & Hre MOSFET gases 2V, & kecomed
@ uydud'&jﬂ Al allows et o d%,w E:L’rong,. tHe buzze~

(c) State the purpose of the variable resistor in this circuit. 1

To wlbote the GriwE & by b= He gl teapertue.

Qualifications Scotland | www.understandingstandards.org.uk 108 of 134




National 5 Electronics

Question paper 2026

Candidate evidence

8. A student builds the circuit shown.

VR,
10K

IVOo
R
50 K
25K@25°C
TH,

0vVo

Using the information from the two suppliers’ catalogues shown on the opposite
page, complete the costings sheet below to produce the lowest cost for the circuit.

Supplier Component Product code Cost (p)
JIMSON LM741CN TC 133 56
SWIFT 8 way DIL SK-0080 10

ia LED 5 mm std g -~O155 i

B 330R (R 56 1.1

JEIMEN 50 K CR 6Ske 2.5

SWLET 10 K potentiometer pr-ciuh 55

TTMSoN thermistor T e 29.

{An additional costings sheet, if required, can be found on page 20.)
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8.

(continued)

Supplier — SWIFT
Component Description Product code Cost
Integrated circuits LM741CN op-amp 1C-0258 75p
UA741CP op-amp IC-0267 41p
OPG70CP op-amp IC-0234 110 p
8 way DIL IC socket SK-0080 10p
Semi-conductors LED 5 mm std red SC-0155 4p
LED 10 mm std red SC-0177 10p
Thermistor thermistor 5K@25°C BB-0545 65 p
thermistor 10K@ 25 °C BB-0556 50p
thermistor 25K@ 25 °C BB-0568 28p
Resistors 50 K 0.25 W carbon film 5% FR-0855 2.8p
4K7 0.25 W carbon film 5% FR-0856 2p
330R 0.25 W carbon film 5% FR-0857 t5p
Potentiometer 25K 0.5 W trimmer PT-0765 95 p
10K 0.5 W trimmer PT-0744 55p
1M 0.5 W trimmer PT-0732 35p

Supplier — JIMSON
Component Description Product code Cost
Integrated circuits LM741CN op-amp TC 133 56p
UA741CP op-amp TC 134 36p
OPO70CP op-amp TC 135 105 p
8 way DIL IC socket SK 090 30p
Semi-conductors LED 5 mm std red LD 345 12p
LED 10 mm std red LD 346 25p
Thermistor thermistor 5K@ 25°C TH 114 32p
thermistor 1K@ 25°C TH 115 45 p
thermistor 25K @ 25°C TH 116 22p
Resistors 50 K 0.25 W carbon film 5% CR 654 25p
_4K7 0.25 W carbon film 5% CR 655 1.7p
330R 0.25 W carbon film 5% CR 656 1.2p
Potentiometer 25K 0.5 W trimmer VT 250 92p
10K 0.5 W trimmer VT 251 65p
1M 0.5 W trimmer VT 252 40 p
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9. An engineer designs a system to control the temperature of the water in a tropical
fish tank.

The system requires an electric heater to turn on when the temperature of the
water becomes too cold.

An LED should switch on when the heater is on.
There is also a manual switch to turn the whole system on and off.

Selecting from the elements given, draw a block diagram of an electronic solution
for this system.

On your diagram, clearly indicate the input, process and output sections of your

solution. 6
heating NOT temperature NCR manual
element gate sensor gate switch

(requires a (logic O (logic 1
logic 1 to when cold) when
turn on) closed)

AND alarm XOR LED light
gate (requires a gate (requires a sensor
logic 1 to . logic 1 to (requires a
turn on) turn on) logic 1 to
| turn on)
Lnp=. Process
‘—"—F [ Moo, l wt.
Monuat |
{4 whe~ AND J
closed) crob |
E——
Temep -
ST
(0 wher
e
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10. Atime delay circuit is shown below.

+V, O
| S }/
! i M TR,
SW1
T e
Component data buzzer with connecting wires

R,— carbon film 10 k(2 0.25 W
R,— carbon film 1 k(2 0.25 W

C,— 2200 mF electrolytic capacitor
SW, — push-to-make switch

TR, — BC108 npn bipolar

BZ,-— buzzer 6 V dc

TR, pin connections

electrolytic

collector capacitor
base ]
emitter +

S

push-to-make
switch

On the opposite page, a layout diagram includes the power rails and components

TR, and R,.

Complete the layout diagram with the remaining components.

Each component must be identified by a label.

Mark on the layout diagram, with an X, where a track has been cut.
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10. (continued)

layout diagram

Salq = Ra
-~ —X }— TRA
® £

CA

oz

g1

a0V

(An additional layout diagram, if required, can be found on page 21.)

[END OF QUESTION PAPER]
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ADDITIONAL SPACE FOR ANSWERS

Additional truth table for question 4 (b)

A B c D E | z
0 0 0
0 0 1
0 1 0
0 i 1
1 0 0
1 0 1
1 1 0
1 1 1
Additional costings sheet for question 8
Supplier Component Product code Cost (p)
JIMSON LM741CN TC 133 56
SWIFT 8 way DIL SK-0080 10
LED 5 mm std
330R
50K

10 K potentiometer

thermistor
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ADDITIONAL SPACE FOR ANSWERS

Additional diagram for question 10

layout diagram

o0

o3~ +V

-0V
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Total marks — 60

Attempt ALL questions

1. The table below gives information about some circuit components.

Some of the boxes have been left blank.

(@) Complete the table for the missing entries. 3
Component name Symbol Function
Bipolar transistor electronic switch
controls the current in
Qf%l Sbf E a circuit
AmrRater . measures cul.*rent ina
—‘( : ) circuit
. CL\o\m ) eha
Light dependent \\
resistor Courréend e
(LDR) Crrenntt o'{zpwf‘d' ‘
0N hgw( leve |
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1. {continued)

(b) The diagram below shows the colour coding for a resistor.

brown dgreen red sitver

Using information from the data sheet, answer the questions below.

(i) Determine the resistance of the resistor. 1
| SO0 L2
(ii) State the percentage tolerance of this resistor. 1
+ioy,

(i) Determine the maximum and minimum resistance of this resistor in

ohms. i
fils) YW A X
1350 o 1650 .0
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1. (continued)

() The table below shows possible values for the resistance of a resistor in
different notations.

220 R 22
| 2.2 mQ M2
identify which of the values shown is the largest value of resistance. 1

M2
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2. State two safety precautions that must be taken when using a soldering iron. 2

VV\O\J,Q Svre not lo made Contoct il
EL\:L Iron wlm/e ;ls on

L/—llwajs T (Jeonr SGOQ@ 3cy‘j/ues (AJL.L
safotmj,
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3. Acircuit diagram is shown below.

9VOo ‘o)
Rl |5R
R, 20R
)
R, 16 R
oOVOoO O
(@) Switch S is open.
(i) Calculate the total resistance of this circuit. 1

Space for working and answer

(i) Calculate the current in this circuit. 3

Space for working and answer

v=1R 72 I x¢o

- g 7=
;’_i’ 50
iy i() T:045A
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L. (a) (continued)

(ifi) Calculate the power dissipated in resistor R,.

Space for working and answer
F ) V 2 _ g 2
-5 P-= =y
-7
-t . P: 225\/\}
vi= 9
R 36

(b) Switch S is now closed.

Space for working and answer

U

&R R
I | |
—_ = - =
Ry 0 3
é—T - 0.25
p7 = 4

(i) Calculate the overall circuit resistance,
Space for working and answer

oz 4 416
RitR~ " — 2000

(i} Calculate the effective resistance of the two resistors in parallel.
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4. Logic gates are widely used in electronic circuits.

() A pinout for a 74 series logic chip is shown below.

[14] [13] [r2] [w1] [10] [o] [8]
Vcc

EGK’:T Gnd
2] 3] 14

(5T 6] 7]

(i) Using information from the data sheet, identify the integrated circuit (IC)
shown.

Tuoy QuaA z apvt . NOR 3«:&6_

(i) Identify an output pin on the integrated layout diagram above.
Pin 13

(ii)) With reference to logic gate A, on the above pinout diagram, pins 12 and
13 have a logic state of 0.

State the logic state at pin 11.

1
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4. (continued)

(b) Complete the truth table for the logic circuit shown below. 4

|
.

-

C
A B c D E F z
0 0 0 O O O @)
0 0 1 0 O O O
0 1 0 o I O O
0 1 1 @) b | i
1 0 0 O 1 @ O
1 0 1 O \ 1 i
1 1 0 { O 6] t
1 1 1 ) @) O '

(An additional truth table, if required, can be found on page 20.)
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5. (a) State an advantage of colour coding wires. 1

F0 s haquish A ot Jn[[éach purposes £

?lgc,emer’l mease of longlomont 0r o (ot
of tares /

(b) Astudent plans a stripboard layout of an LED in series with a resistor,

The layout, shown below, includes wires and test points. The wires are labelled
one to five. The test points are marked A to F.

A 1/_.—-—+5V

2‘
B-

300R

C-

3
D-
e

4

E e 5._’__,,_+—-—0V

(i) The layout includes wires of different insulation colours: red, btue and
black.

Identify the wire humber that should have blue insulation. 1

5
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5. (b) {continued)

(ii) Explain the purpose of the resistor in the circuit.

oo e LED doeent 90 over %
‘H'Lreﬁlu)(oQ

(iii) The student now constructs the circuit from part (b).

Before connecting the stripboard to the supply, the student tests for
continuity using a multimeter.

The multimeter used is shown below and witl sound a ‘beep’ to indicate
continuity.

probe 1 probe 2

Describe how the above multimeter can be used to test for continuity
between the LED and 0 V rail line on the student’s stripboard.

Covinacts o e LEP om wife Yy
Plece prohe 2 ot edlen e otter

Wit emd g wire Y or om i,
o\ wire

3
Poce probe 4 o dle wime end Mt
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6. A student simulated the circuit shown.

8 nV O——0 O

2 MQ
1 kQ

7

1 kO

ovo
Identify three errors in this simulation. 3
Error 1:
“w{ (S NO LED Vs cr. r‘eow{!fgé
Error 2:
TL‘J' 5'*1"5/‘2 VoLE o IS W@ +oo 5#1/1/@1,(
0\‘} o umid Gl'o u?a&(
Error 3:
Tl LED o 0[‘\6‘4“") Hre Wrotg L\Jy
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7. Analarm circuit has a buzzer that sounds when the temperature is too high.
The circuit diagram for the buzzer system is shown below.

+5.0V O I
thermistor :|

ITT

variable
resistor \

ovo 1

(a) At a certain temperature, the thermistor has a resistance of 1000 £2.
The variable resistor is set at a resistance of 1500 2.
Calculate the voltage across the variable resistor. 3
Space for working and answer

Vo= =R2 s

R, - i10001L

R $04 R~ = 1600
1500 4 ez Sv
ve - T
1OQOHISLO
Ve = 3v
{b) Explain how the circuit operates to sound the buzzer. 3

,45 e -erfepaéupe s WICrecnses, A resistance

Jv.crwses. Cmusnmj 1'L PIM swich o achiuak
Wr-:j wrre Gurfendt [(0,\, 1140 H B%‘C.t-ef‘l
Wl“}j [ [o%a(.a/‘,

(c) State the purpose of the variable resistor in this circuit. 1
+0 L‘-L Gv{a[L -710 CA—CM;‘{ 71[\@ feg(gme/ & Wué(
dle  bureer rmeds  eblor (ovler, or eter

,or o

Sowcacls.
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8. A student builds the circuit shown.

9Vo-
R, VR,
50 K 10K -
+
25K@ 25°C
TH, .
-t
0vo .

Using the information from the two suppliers’ catalogues shown on the opposite
page, complete the costings sheet below to produce the lowest cost for the circuit.

Supplier Component Product code Cost (p)
JIMSON LM741CN TC133 56
SWIFT 8 way DIL SK-0080 10
SWIET LED 5 mm std A~ 0155 4

JNM3on) 330R CR 656 |2

JiMson 50 K CR2 654 Z.5
SMIET 10 K potentiometer PT- 0714y S5
JIMSoM thermistor TH 11(7 e

(An additional costings sheet, if required, can be found on page 20.)
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8. (continued)

Supplier — SWIFT

Component Description Product code Cost

Integrated circuits LM741CN op-amp 1C-0258 75p
UA741CP op-amp IC-0267 41p

- OPO70CP op-amp IC-0234 110p
8 way DIL IC socket SK-0080 10p

Semi-conductors LED 5 mm std red SC-0155 4p
LED 10 mm std red SC-0177 10p

Thermistor thermistor 5K@25°C BB-0545 65 p
thermistor 10K@25°C BB-0556 50 p

thermistor 25 K@ 25°C BB-0568 28p

Resistors 50K 0.25 W carbon film 5% FR-0855 28p

4K7 0.25 W carbon film 5% FR-0856 2p

330R 0.25 W carbon film 5% FR-0857 1.5p

Potentiometer 25K 0.5 W trimmer PT-0765 95 p
10K 0.5 W trimmer PT-0744 55 p

1M 0.5 W trimmer PT-0732 3Bp

Supplier — JIMSON

Component Description Product code Cost

Integrated circuits LM741CN - op-amp TC 133 56 p
UA741CP op-amp TC 134 36p

OPO70CP op-amp TC 135 105 p

8 way DIL IC socket SK 090 30p

Semi-conductors LED 5 mm std red LD 345 12p
LED 10 mm std red LD 346 25p

Thermistor thermistor 5K@25°C TH 114 32p
thermistor 10K@ 25°C TH 115 45 p

thermistor 25K@25°C TH 116 22p

Resistors 50 K 0.25 W carbon film 5% CR 654 25p
4K7 0.25 W carbon film 5% CR 655 1.7p

- 330R 0.25 W carbon film 5% CR 656 1.2p
Potentiometer 25K 0.5 W trimmer VT 250 92 p
10K 0.5 W trimmer VT 251 65p

1M 0.5 W trimmer VT 252 40 p
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9. An engineer designs a system to control the temperature of the water in a tropical
fish tank.

The systemn requires an electric heater to turn on when the temperature of the
water becomes too cold.

An LED should switch on when the heater is on.
There is also a manual switch to turn the whole system on and off.

Selecting from the elements given, draw a block diagram of an electronic solution
for this system.

On your diagram, clearly indicate the input, process and output sections of your

solution. 6
heating NOT temperature NOR manual
element gate sensor gate switch

(requires a (logic 0 (logic 1
logic 1 to when cold) when
turn on} closed)

AND alarm XOR LED light
gate (requires a date (requires a sensor
logic 1 to logic 1 to (requires a
turn on) turn on) logic 1 to
turn on)
. Process \
\npuT ‘ OutpuT

lfewperatinre I
Jensor .

fiﬁf}anuo\(
[ SWikih

=y L
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10. Atime delay circuit is shown below.

+V, O
ﬁ] — ¥
A
| l TR,
SW1
T
Component data buzzer with connecting wires

R, — carbon film 10 kQ 0.25 W

R, — carbon film 1 k2 0.25 W

€, — 2200 mF electrolytic capacitor
SW, — push-to-make switch

TR, — BC108 npn bipolar

BZ, — buzzer 6 V dc

TR, pin connections

electrolytic

collector capacitor
base W
emitter i+

A

push-to-make

switch

On the opposite page, a layout diagram includes the power rails and components

TR, and R,.

Complete the layout diagram with the remaining components.

Each component must be identified by a label.

Mark on the layout diagram, with an X, where a track has been cut.
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10. (continued)

layout diagram

S
l Ykt
fag

I{&-‘\g&& /OV

(An additional layout diagram, if required, can be found on page 21.)

[END OF QUESTION PAPER]

Qualifications Scotland | www.understandingstandards.org.uk

132 of 134




National 5 Electronics Question paper 2026

Candidate evidence

ADDITIONAL SPACE FOR ANSWERS

Additional truth table for question 4 (b)

A B C D E z
0 0 0
0 0 1
0 1 0
0 1 1
1 0 0
1 0 1
1 1 0
1 1 1
Additional costings sheet for question 8
Supplier Component Product code Cost (p)
JIMSON LM741CN TC 133 56
SWIFT 8 way DIL SK-0080 10
LED 5 mm std
330R
50K
10 K potentiometer
thermistor
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ADDITIONAL SPACE FOR ANSWERS

Additional diagram for question 10

layout diagram

— {3

/+V

0V
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