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Power Supplies

=3*4,0_ /8"

Use page 66 of the revision guide to complete this table:

567*§

829:/,: ;%48

<04:29:/,:z ;%48

Solar panel

Zinc-Carbon batteries

w GREENCELL

130 R20 SIZED 1.5V

Alkaline batteries

Ni-Cad batteries

RECHARGEABLE

Lead-Acid batteries

Mains power supply
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This page is all about deciding which power supplies are best for particular products.

Power Supplies

Select the most suitable power supply (from those shown below) for the different products.

GP &ossist o . e
Solar Panel Zinc-Chloride Alkaline Nickel-Cadmium Lead-Acid
Battery Battery Battery Bafttery
1-.23+,¢ &? . (+*5_(57 . A*-$84377)6$

Garden path lights

Hint: Must work outside without the need of batteries to be replaced.

Name of power source:

Why would you use this type?

Remote control car

Hint: Draws a large current and needs to be rechargeable.
Name of power source:

Why would you use this type?

Mobility Scooter

Hint: Draws a large current and needs to be rechargeable.
Name of power source:

Why would you use this type?

Small forch

Hint: Draws a medium amount of power but for short times only.
Name of power source:

Why would you use this type?

Walll clock

Hint: Draws very little current over a long period of time.
Name of power source:

Why would you use this type?
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Inputs & Outputs

B*C*CD*-%
An outputis a component that produces light, heat, sound or movement.

An input is a component that converts one form of energy into an electrical energy.

Photograph Name Symbol Input or What it does
Outpute

p: -

®
"y
-

J
\
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Switches

=3*4,0. /%'
Complete this table using your revision guide to help you.

Switch Type

Stands for

Symbol

What it can be used for

PTM

SPDT
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Resistor Colour Codes

B cock= O Gold = 5% Tolerance
- Brown = 1

B Rec- 2 Silver = 10% Tolerance
- Orange = 3

E 3 vYelow= 4 m
-:- Green= 5

B cue- ¢ ttr 1
Bl vioet= 7 59 g 8
B Grey-= 8 3 3 ;5 §
] white= 9 .

Use the colour code to work out these resistances:

Band 1 Band 2 Band 3 Band 4 Resistance Tolerance
(Multiplier) (Tolerance)

Brown Black Brown Gold
Brown Black Red Gold
Brown Black Orange Gold
Brown Black Yellow Gold
Brown Blue Red Silver
Red Red Red Silver
Brown Green Blue Silver
Red Violet Orange Gold
Black Brown Brown Gold
Blue Green Brown Gold
Blue Green Black Silver

56K 5%

220R 5%

32K 5%

1M2 10%

10R 5%

120R 5%

560K 10%

3K3 10%

4K7 5%

560R 10%
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Resistors—Labelling Conventions m

G- D*)))/ ;$B*44, . -43
Resistance is measured in Ohms but we usually label them using either R,K or M.
Convert these resistance values into how you would see them on a circuit diagram:

B*4M4, - /+7$§ E.A%NSA_3)2§). .F$./8:820z ;--C$ B*404, - /+%*$ E.ANSA_3)28). .F$./8:820z ;--C$
1 Ohm 1200 Ohms Example: 1K2
10 Ohms Example 10R 5600 Ohms
100 Ohms 6800 Ohms
1000 Ohms Example: 1K 1500 Ohms
10,000 Ohms 2200 Ohms
1,000,000 Ohms 3200 Ohms
10,000,000 Ohms 120 Ohms
560 Ohms
10,000 Ohms
22,000 Ohms
170,000 Ohms
120,000 Ohms
1,500,000 Ohms
10,000,000 Ohms
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Preferred Values

1-4*--*28H 2 )3*HS (" 1§" *-1*4$
Real resistors are only available in certain values, these are known as preferred values.
Complete the table showing what resistors are available to us in the E12 range:

E12 E12 E12 E12 E12 E12
Preferred value | Preferred Value | Preferred Value | Preferred Value | Preferred Value | Preferred Value
(10s) 100s Ohms 1000s 10,000 100,000 1,000,000
10 100 1K 10K 100K M
12
15
18
22
27 270 2700 (2K7) 27K 270K 2M7
33
39
47
56 560 5600 (5Ké) 56K 560K 5Mé
68
82
Convert these resistance values into ones that you can actually buy:
Resistance Value E12 Resistance Value Ei12
Preferred Value Preferred Value
13R 564K
122R 555R
11K 11K
123K 104R
?86R 44K
99K 1M3
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Preferred Values

1-f*--*28H 2 )3* (138" *-1*4$
Real resistors are only available in certain values, these are known as preferred values.
Complete the table showing what resistors are available to us in the E24 range:

E24 E24 E24 E24 E24 E24
Preferred value Preferred Value Preferred Value Preferred Value Preferred Value Preferred Value

(10s)

100s Ohms

1000s

10,000

100,000

1,000,000

10

100

1K

10K

100K

M

11

12

13

15

16

18

20

22

24

27

270

2700 (2K7)

27K

270K

2M7

30

33

36

39

43

47

51

56

560

5600 (5K4)

56K

560K

5Mé

62

68

75

82

21

Convert these resistance values into ones that you can actually buy:

Resistance Value

E24

Preferred Value

Resistance Value

E24

Preferred Value

13R

564K

122R

555R

11K

11K

123K

104R

986R

44K

929K

1M3
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Potential Dividers

=3*4,0./§'"%

When the switch is open the output voltage is:

Vs
When the switch is closed the output voltage is:

=

ov

=3*4,0. /5%

When the switch is closed the output voltage is:

%
$
When the switch is open the output voltage is:
Vs
ov

=3*4,0./K:

When the potentiometer is turned fully antficlockwise the output
voltage will be:

n

i

Volts

When the potentiometer is turned fully clockwise the output

[+

T ev 10K | voltage will be:
T > Volts
. When the potentiometer is in the centre position the output
T ev 10K | voltage will be:
T : Volts
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Potential Dividers- working things out m

HAS LS $55355559B I $685566PSHS
$83566835669556B"*5Q8B 1§

vV ov
H o Vs = 200 x 10
’ 100 +200
v Vs = 200 x10
300
H R
Vs = 0.67 x 10
oV
H4$L$ §  MNOHS
=3%4,0. /%" =3*4,0./751>%
$ $
R1T = 220R R1 = 100R
R2 = 220R R2 = 300R
\% = 12V \% = 12V
Vs = Vs =
sston | e S WORKBOOK | Name: Group: 10X/Ct1 Date:




Potential Dividers- working things out m

HAS LS $55355559B 1 $6635586PSHS
§558536568555556B " *$QB 1§

=3*4,0. /K> =3*4,0./$2%
$ $

R1 = 1K R1 = 1K
R2 = 1K R2 = 20K
\% = 12V \Y = 6V
Vs = Vs =
=3*4,0./R>$ =3*4,0. /W%

$ $

R1T = 20K RT = 560R
R2 = 1K R2 = 680R
\% = 6V \Y = 10V
Vs = Vs =
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Potential Dividers— LDRs and Thermistors m

? =3*4,0. /8" 3 C);?,$<*7*/2*/ $B*44, . -45§
H a) When is dark the LDR has a high / low resistance
b) When it is dark the output voltage is therefore high / low
o —>
2 c) When it is light the LDR has a high / low resistance
QD d) When it is light the output voltage is therefore high / low
_._
? =3*4,0. /51 3 G0; ?,$<*7*/2*/ $B*44, . -4>%
$
\}QD In this circuit the LDR and resistor have been switched over
a) When is dark the LDR has a high / low resistance
— b) When it is dark the output voltage is therefore high / low
H c) When it is light the LDR has a high / low resistance
d) When it is light the output voltage is therefore high / low
? =3*4,0. /K 3 5?2*-Cl4, . -%
H a) A positive temperature coefficient (PTC) thermistor:
When it is hot the resistance is high / low
When it is cold the resistance is high / low
/H) b) A negative temperature coefficient (NTC) thermistor:
When it is hot the resistance is high / low
_._

When it is cold the resistance isshigh / low
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LEDs and current limiting 13a

When using an LED a current limiting resistor must be added to stop it from being damaged.
In the exam you may be asked to work out what value the resistor should be. For this you
will need a calculator.

* v B*404, - /+*$L$"377)6%9.), = 1 *$S$1$
$953959898953989898898& 3>/ §,2- - 3 ; 2%6(<$

I

Usually the current through the LED should be 20mA

<
o
N
20mA = 20x103
\V4 2V
v [ = 002
® oV
=3*4,0. /%%
* 9V $
Supply voltage = 9V
H R Current through LED = 20mA
<
5 Resistance =
\V4
v T
® oV
=3*4,0. /5%
* 12V $
Supply voltage = 12V
H R Current through LED = 20mA
<
§ Resistance =
\V4
v T
® oV
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LEDs and current limiting 14a

Work out what resistor you will need to connect to these circuits:

® 'A%
B*404, - /+*$L$"377)689.), - ; *$S§H<S$
H . §9986666666665599999998& 3--*/ ,$,?- . 3 ; ?$6(<$
$
< Usually the current through the LED should be 20mA
S
20mA = 20x103
\VA
v \\AA
= 0.02
® ov
=3*4,0. /%% =3*4,0. /5§
§ §
Supply voltage = 4.5V Supply voltage = 6V
Current through LED = 20mA Current through LED = 20mA
Resistance = Resistance =
=3*4,0. /5K =3*4,0./5D%
$ $
Supply voltage = 24V Supply voltage = 3V
Current through LED = 20mA Current through LED = 20mA
Resistance = Resistance =
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October Assessment Page 1: Basic Circuits

"¥What is the name of this circuite [1]
"]

V= ~ "D¥What components are used in this circuit? [2]

"+¥Which units are resistance and voltage measured in?g [2]

¥
—1 1

o OV

I>$Using the formula given, work out the output voltages

(Vs) if the component values are as shown: H4$ LS $SSSB 1833888ssPSHS
Marking Criteri RAAMNERASALA

1 r?:o:'lzg;or rv,\/:frifg down the formula $$$$$$$$$$$$$$$$$B $Q$B I$

1 mark for substituting the values for the labels (e.g. R1)

2 marks for correct answer
1 mark for using the correct unit

1> 1D>§
$ §
R1=10R R2 =20R V=10V R1=10K R2 =20K V=6V
5 5
1+ 125§
§ §
R1 =24K R2 =10K V=3V R1 = 320K R2 = 100K V =24V
5 5
Year 10 October Assessment
Feedback:
ASTON
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October Assessment Page 2: Basic Circuits

* 20m

v 200m
104

ﬂ “ﬂ[m w A=

VYmALY COM 10ADC

K:»¥Name the parts shown in the circuit above [4]

Part 1: Part 2: Part 3: Part 4:

KD¥What is the supply voltage in this circuite [2]
K+¥When the shaft is turned fully clockwise the output voltage is [2]
K2>¥When the shaft is furned fully anti-clockwise the output voltage is [2]
K*$When the shaft is in the centre the output voltage is [2]

Kb If this sheet was in colour what would the colour of the positive and negative wires of the
battery be? [2]: for positive and for negative.

KP$Highlight the circuit diagram that best represents the diagram at the top of the page [1]:

[]ﬂ—} L

P
P

+ - = -
1+ YR1 , 1+
48 T e

Year 10 October Assessment
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October Assessment Page 3: Resistors

Use the information shown (that is usually given to you in the actual exam to help you with these questions:

Resistor Colour Code

The figures shown below and their decade my
tiples or submultiples are the series of pre-

ferred values

E12 Resistor series

10, 12, 15, 18, 22, 27, 33, 39, 47, 56, 68, 82

E24 Resistor series

10, 11, 12, 13, 15, 16, 18, 20, 22, 24, 27, 30, 3

36, 39, 43, 47, 51, 56, 62,68, 75, 82, 91

|Colour Band 1 Band 2 Band 3 _Band 4
(No. of 0s) (Tolerance)
Black 0 0 None
Brown 1 | 0
Red 2 2 00
Orange 3 3 000
Yellow 4 4 0000
Green 5 5 00000
,Bhlc 6 6 000000
Riolet 7 7
Grey 8 8 -
White 9 9
Gold= 5%
Silver = 10%

J$Write in the correct colours in the spaces to show

the given resistance and tolerance [2x4]:

J:$10K (5% tolerance) [2]

JD>»$220R (10% tolerance) [2]

1

J+$120R (5% tolerance) [2]

1

J2$560K (5% tolerance) [2]

M$Convert these resistances into their (13 preferred
values (i.e. ones that are actually manufactured) [8]

M2 10.8R = MD: 67R =
M+> 52R = M2: 68.2R =
M* 108R = Mi:  670R =
M;> 550K = M?: 99K =

AL

N

R¥Work out the resistance and tolerance of these
resistors. 1 mark for correct value, 1 mark for correct
use of units, 1 mark for tolerance [3x4]:

A e

[

€123 8
2 15| |3 S
ROTTTTTTTTITTITTTTTTTTTITTS[3]
2 |o |K @
BN BN 5

[as] Q =
- >
RD>TTTTTTTTTTTTTTITTTTTTITTS[3]
2 % & &
3 || |@ 8
RETTTTTTTTTTTTITTTTTTTITTTS[3]
g ¢ % r
= - = (28
L T X -
R2TTTTTTTTTTTTTTTTTTTTTTS/3]

O%Convert these resistances into their (*'1 preferred
values (i.e. ones that are actually manufactured) [8]

0:>% 10.8R=
0+ 52R
0* 108R
0;> 550K

0oD:

67R =

68.2R =

670R =

99K =

Year 10 October Assessment
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October Assessment Page 4: Resistors

W:> Given the resistances, write down how
they would appear on a circuit diagram

WD> Write down the actual resistances. (ie.

The opposite to 8a) [14]:

[15]:
B*404, - /+*$ E.-A%SA_3)29). _F$./5:$ E.A%SA_3)2). _F$./5:$ B*404, - /+*$
20z ;-:C§ 20z ;-:C§
2400 Ohms 4K7
56,000 Ohms 10K
7800 Ohms 10R
1600 Ohms 100K
1200 Ohms 4K7
3200 Ohms 120K
120,000 Ohms ™
570 Ohms M8
10,000 Ohms 160K
2200 Ohms 2R
180,000 Ohms 5Ké
120,000 Ohms 56K
2,800,000 Ohms 4M2
3 Ohms 47K
220,000 Ohms
X 2> Draw the symbol for an LDR [1] L
§
XDXLDR stands for TTTTTTTTTTTTTTTTTTTTITITITTITTTITITITITITTTITITITTITTS 1]

X+> When it is dark an LDR has a

X2> When it is light an LDR has a

X*$Draw an LDR potential divider circuit
where the output voltage increases as
the light level decreases [4].

Marking criteria

All components drawn but in wrong positions [1]
Circuit drawn but with resistor and LDR in incorrect positions [2]

Correct circuit drawn [3]
Bonus point for presentation [+1]

resistance [1]

resistance [1]

ASTON Feedback:
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October Assessment Page 5: LEDs

"#:¥What does LED stand for? [1]

i "#D¥Label the two wires. [2]

"#+§Highlight what else helps you to work out which way
the LED should be connected. [1]

"#2%An LED is a polarised component. What does this mean? [1]

"#*> Why do you need to connect a resistor up to the circuit shown below? [1]

[+

-1

vizov N/

o

To work out the value of resistor needed you should use

this formula. This will /., be given to you in the exam.
$

s s s B$ LS HISSH2$
I |

Remember that:  10mA =0.010 Amps
20mA = 0.020 Amps etc

"""§Work out which resistance should be connected to the circuit. For a bonus point con-

vert to the preferred value. [6]
Marking Criteria
1 mark for writing down the formula

I mark for substituting the values for the labels (e.g. R) 1 mark for using the correct unit
2 marks for correct answer

1 bonus mark for putting into preferred value.

" gs Battery voltage = 12V "'D>$$ Battery voltage = 9V
Vd =2V vd =1.5V
| = 10mA (0.01A) | = 30mA
6 6
Year 10 October Assessment
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October Assessment Page 6: Input and Output Compo-

"D§Name the components below and state whether they are inputs or outputs. [4 each]

i Symbol: 1D Symbol: "1+ Symbol:
‘ ‘L -

Name: Name: Name:

Input Outpute: Input Output?: Input Outpute:

"2 Symbol: B el Symbol: i Symbol:

= ”

Name: Name: Name:
Input Outpute: Input Outpute: Input Outpute:
1 Symbol: "1? Symbol: "1 Symbol:
S S ’
& /\ /
Name: Name: Name:
Input Output?: Input Outpute: Input Output?:
1y Symbol: “1F Symbol: ") Symbol:

- ¥
§ ‘:‘;‘\,‘ ” /:’

Name: Name: Name:
Input Outpute: Input Outpute: Input Outpute:
Year 10 October Assessment
ASTON Feedback:
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October Assessment Page 7: making PCBs

"K:=> What does PCB stand fore [1]$

$
"KD»¥What protective equipment must you wear when manufacturing a PCB? [3]

"K+$¥What is the etchant chemical called? [1]
$

$
"I$Complete the flowchart to show how to make a PCB [2 x 12]

CSTA(:E |: DESIGNTHE PCB usSING A PROGRAM SUCH AS CIRCUIT \WIZARD. >

CSTAC:E 12: DRLL HOLES INTHE PCB. >

Year 10 October Assessment
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Operational Amplifiers—Comparators 15a

—

=3*4,0. /%' Label the circuit symbol below:

- Yy

M

=3*4,0. /51> Complete the following.

When the voltage on the non-inverting input is larger than that on the inverting input the
output voltage will be positive / negative / 0V.

When the voltage on the inverting input is larger than that on the non-inverting input the
output voltage will be positive / negative / 0V.

When the voltage on the inverting input is the same as the voltage on the non-inverting
input the output voltage will be positive / negative / 0V .$

f ) =3*4,0./3K> The circuit on the left is
Vi that of a light sensitive switch.
R H - [J OREEN N Describe how it works by completing
1K the sentences.
550[} Resistors R1 and R2 form a circuit
. N called a
Bl = _ —
V= - o7 Because R1 and R2 have the same
v 330[} resistance the voltage on the
” ‘/ . . . .
?E H mﬁ: @D inverting input will be volts.
p2 \/ The voltage on the non-inverting

input depends on how much light
shines on the LDR.$

=3*4,0. /53> When it is dark the resistance of the LDR is high / low, therefore the voltage on
the non-inverting input will be high / low. If the voltage on the non-inverting input is higher
than the inverting input then the output will be high / low. The red / green LED will light.

When it is light the resistance of the LDR is high / low, therefore the voltage on the non-
inverting input will be high / low. If the voltage on the non-inverting input is higher than the
inverting input then the output will be high / low. The red / green LED will light.$

Y10 CLASS WORKBOOK . . .
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Capacitors

=3*4,0. /%' Label the positive and negative leads of this capacitor:

=3*4,0. /51> Complete the table below:

‘ Type Circuit Symbol What it does:
Is it polarised?
(Does it need to be connected the right way around?)
Type Circuit Symbol What it does:

Is it polarised?

(Does it need to be connected the right way around?)

&?:-;0/;8378z28+-7 2 +0,.-$

Charging a capacitor up through a resistor can be used to create a time delay. The time

delay can be worked out with the formula:

SNC*$& . /4,7 5L8& =7 - +0, - /+*$PSB*404, = /+7*$

R $
\VA!
* —>
N $
—cC 55L$&$PIBS
+
sston | e S WORKBOOK | Name: Group: Date:




Timing Circuits 17a

—— 12
For example if: <
C=10K i
H 10K R = 100uF o T
=
T _ C X R % g ‘—— 63% of supply voltage Cogocifo(;fully
%- charge
+ i 5
:: ] OOUF T=1 OOX] 0'6 X 1 OOOO ) /swirch pressed
SSLE"S™ >+ . /28 0 ¢ 5 ' . :
® T 2 4 G ]
Time [2]
=3*4,./%"" Calculate how long it takes to charge the capacitor up.
e T=% . T=3
H 100K H 10K
+ +
—— 100uF —— 1000uF
—— ——
$ T=%
100K 22K
+ +
— — 1000uF —___47uF
—— ——
Y10 CLASS WORKBOOK NOme: GrOUp.' DOTe:
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555 Timers—Astable m

=3*4,0./%'"> Complete the circuit diagram of a 555 astable circuit.
p >

R[]

- R2 (] L [|]

+

1

1
L1
N

=3*4,0. /51> The diagram below shows a diagram of an 8pin DIL socket:
a.) Add the pin numbers to the diagram.
b.) Add the two things that show which is pin 1.

— J+—
— |+—
— J+—

=3%*4,0./%K> The circuit shown above will make the LED flash on and off. If we plotted a
graph of the output voltage it would look like that shown below. Label which part is called
the mark and which is called the space.

This part of the signal is
12~ r called the mark / space

E SEEEEEEnE
=
1]
g 87
£
3
I:I T T T 1
[+ 2 10 12 14
Tirme [=]
This part of the signal is
called the mark / space
sston | e S WORKBOOK | Name: Group: Date:




555 Timers—Astable m

In an exam you may be asked to calculate the frequency (how often the output turns on
and off per second) for a 555 astable.

F= 1.414
(R1 +2R2) x C
F1
Tk 1.414
PR R3 F= (1000 + 2x10000) x C

220

=] B 3 1 F= 1.414
10K, 5 21 (1000 + 20000) x 100x10-¢
L ? NES55

O F= 1.414
Ol e SZ,,;,. 20100 x 100x10-¢
100F =—
F= 1.414 = #\OE*-,Z
* 2.01
=3*4,0. /8% =3%4,0. /51>
$ §
R1=1K R1=1K
R2 = 10K R2 = 10K
C1 = 10uF (10x10-60r 0.00001) Cl=1uF (1x10-¢or 0.000001)

Y10 CLASS WORKBOOK
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555 Timers—Astable m

F= 1.414
(R1 +2R2) x C

=3*4,0. /8% =3*4,0. /8%
$ §
R1 =2K2 R1 = 4K7
R2=12K R2 = 22K
C1 =220uF (220x10-9) C1 = 10uF (10x10-¢)
=3*4,0. /3K> =3%*4,0./$3>%
§ §
R1=22K R1=1k2
R2 = 47K R2 = 2K2
C1 =10pF (10x109) C1 =47uF (47x10-6)
srox | K S WORKBOOK || Name: Group: Date:




555 Timers—Monostable m

=3*4,0./%"> Complete the circuit diagram of a 555 monostable circuit.

e T=1.1xCix R;
_:‘:___ :; ) . _|C1
T &5 [rs Seconds
SW1J.‘ C1--

D1
o

=3*4,0./%"" Describe what a 555 monostable circuit does by completing the following.

A monostable is a circuit that can turn an output on for a certain amount of time and then
turn it off again. The amount of time the output is switched on is set by two components:
and

When the circuit is first switched on the LED will be on / off.

Normally the voltage on pin2 is high / low but when the switch is pressed the voltage on
pin2 will go high / low. This friggers the circuit and the output will be switched on / off and so
the LED will be on / off. After a period of time the output will switch on / switch off.
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555 Timers—Monostable 23a

=3*4,0./%'"> Complete the circuit diagram of a 555 monostable circuit.

b J] 100K % Example:
—7 1 T=1.1xCi X Ry
B1 _-l-_f L
IV ; . |1e
P e T=1.1x 10010 x 10000
’F c1 o
100pF
ol T=1.1 Seconds
o)/
N
=3%*4,0./%"§ =3*4,0./51>%
$ $
R1 = 100K R1 = 100K
C1 = 100uF (100x109) C1 = 470uF (470x109)
=3%*4,0. /%K>§ =3*4,0. /52§
$ $
R1 = 100K R1 =47K
C1 = 1000uF (1000x10-) Cl=1uF (1x109)
sston | e S WORKBOOK | Name: Group: Date:




24a

=3*4,0./%"Label the circuit diagram and picture of a diode showing the anode and
cathode connections.

—e— +V
=3*4,0./51> Complete the following.
This circuit shows a reverse-biased / forward-biased diode. Ei
The lamp will / will not light up.$
A\VA
—o—(V
=3*4,0./%K> Complete the following. v
This circuit shows a reverse-biased/forward-biased diode. ®
The lamp will / will not light up.
AN
—o—(V
=3%*4,0. /53> Name each of the compo- =3*4,0./%R> Explain why we have to use the

nents in the circuit shown below. diode in this circuit.
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Thyristors

=3*4,./%": Label the leads of the thyristor$

=3*4,0. /%1 Label this circuit using the given component list.$

O\ y

+V

SW1

o—

r

)

%«/

SW2

—

—

Component list:

. Seft switch

. Reset switch
. Resistor

. Thyristor

. Lamp

=3*4,0. /%K> Describe how the circuit works by completing these sentences.

When the circuit is first connected up to the battery the lamp will be switched on / off.

25a

When SW1 is pressed current flows through the resistor into the gate / anode / cathode$of
the thyristor. The lamp will now light up.

When SW1 is released the lamp will stay lit / go out, the thyristor is said to be

When SW2 is pressed and then released the current between the anode and cathode of

the thyristor is interrupted. The thyristor will switch on/offSand therefore the lamp will be

switched on / off.

A thyristor is a type of electronic latch / amplifier / resistor.
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Bipolar Transistors m

=3*4,0._/%": Label the leads of the transistor$

—\

.
—X

=3%*4,0. /51> Describe how the circuit works by completing
these sentences.

Normally the lamp will be on / off. w o

When SW1 is pressed a small / large current flows through
the and into the$base / collector / emitter {o @

of the transistor. SWI

This makes a small / large current flow between the 1K
collector and the base / emitter connections of the — Re
transistor.

The fransistor is now switched on and the lamp will ov
light up.

A transistor can be used as an electronic At
allows a tiny current flowing into the base to switch on a
much larger current.

=3*4,0./5D> Describe how the circuit works by completing
these sentences.

+V @
When it is dark the resistance of the LDR is high / low and
so very little current flows into the base. The transistor will - @
be switched on / off and so the lamp be switched on / off. \qb

When it is light the resistance of the LDR is high / low. The
amount of current flowing into the base of the fransistor
will be higher / lower.

The transistor will switch on / off and the lamp will be on / H
off.

To make the lamp turn on when it is dark instead we o

would have to
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Darlington Pairs 27a
=3*4,0. /%"

Add the labels
$

+V @

Touch pad

_/

ov

=3*4,0. /51> Describe how the circuit works by completing these sentences.

When the touch pad is not touched its resistance is very high / low. This means that no
current flows into the base and the transistor will be switched on / off so the lamp will be
switched on /off.

When the touch pad terminals are touched a tiny amount of current will through your
finger. This tiny current flows into the base / collector / emitter of the transistor. The fransistor
will therefore switch on /off.

A Darlington transistor is a very sensitive type of electronic switch and can amplify very tiny
currents.
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Digital Electronics

=3*4,0. /%"
Are these signals analogue or digital?

voltage [

Yaoltage [W]

Yaoltage [W]

ASTON

Ll ol e 2T o o
Analogue / Digital Analogue / Digital
3 -
=
0 E 3
£
Z 4
-3 4
1 -

-5 A i i i | 0 T 1
0 500 1000 1500 2000 0 1 2 3 4
Time [ms] Time [s]

27 Analogue / Digital Analogue / Digital

g — 3 -
6 =
Lo B 4]
2 0
5 =3
I:I T T T 1
0 2 - 6 ] N
ime [=] 0 500 1000 1500 2000
Time [mz]
27 Analogue / Digital Analogue / Digital
54— — — - — 3 4
g E /\ /\
Lo B 4]
=4 0
5 =3
I:I T T T 1
0 2 4 6 8 N
ime [=] 0 500 1000 1500 2000
Time [mz]
12 : —
Analogue / Digital
=
D T T T 1
0 2 4 6 2
Time [&]
Y10 CLASS WORKBOOK NOme: GrOUp.' DOTe:

MR. CLARVIS




Logic Gates 30a
Complete the fruth tables for the logic gates:
[ ( $ +V
A Output
A
Buffer Truth-Table
73,588 V3,73,$
0 Output
1
0
1 oV
A Output
NOT Truth-Table
/73,385 V3,73, A Output
0 I *
1
0
: ——0V
srox | K S WORKBOOK || Name: Group: Date:




Logic Gates 3la
Complete the truth tables for the logic gates:
8] <$ +V
A _
Output
B —| A
AND Truth-Table
"/ 73,308 /73,485 V3,734 B
o

0 0

0 1 Output ®

] 0 —e—I 0V

1 1

VB ny
$ A
Output
B
OR Truth-Table A B
N7 3,9U8 73,588 V3,73,% I T
0 0
0 ] Output
1 0
oV
1 1
srox | K S WORKBOOK || Name: Group: Date:




Logic Gates

Complete the truth tables for the logic gates:

32a

181<%

A ——
Output
B —
NAND Truth-Table
AT 3,8U$ NT73,$8$ V3,73,%
0 0
0 ]
1 0
1 ]
1VBS N
Output
B
NOR Truth-Table
N7 3,8U8% 73,588 V3,73,%
0 0
0 1
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Logic Gates

=3*4,0./%'"> Complete the truth tables for the logic gates:

33a

B}

Output
NAND Truth-Table
N7 3,8U8 73,588 V3,73,8
0 0
0 1
1 0
1 1

=3*4,0./5D Logic gates can be combined to form new circuits. Complete the sentences:

This circuit will work in the same as a single

logic gate. This gate is a:$

AND / OR / NAND / NOR / NOT

§

§

This circuit will work in the same as a single
logic gate. This gate is a:$

AND / OR / NAND / NOR / NOT
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4017 Decade Counter

=3%*4,0. /%" 2>§This is the symbol of an 8-pin IC. Number

each pin.

34a

=3*4,0./%"D> This is the symbol of a 16-pin IC. Number
each pin.

=3*4,0./51>¥Label each pin using the table shown:

L1

4017 Decade counter pin layout

Pin1  Oufput s Pin9 Output 8

Pin2 Output 1
Pin3 Output 0

Pin 10 Output 4
Pin 11 Output 9

Pin4 Output 2 Pin 12 +by 10 output

Pin 13 Clock enable
Pin 14 Clock input

Pin5 Outputé
Pin6 Output7

Pin7 Output 3 Pin 15 Reset

Pin8 0OV Pin 16 Power (9V)

9V o

Clock Input ©

| |

ov o

|11

L L R

16

14
13
12
1
10

9

=3*4,0./%K> Add the wires to this diagram to make this
decade counter circuit. Use the information from the
questions above:

a. Connect the 4017 to the power supply.

b. Connect the Clock signal to the Clock input.

c. Connect the LEDs so they will come onin
sequence.

d. Add a wire that will make the counter reset when it
counts up to five.

e. Connect any unused inputs to 0V and any unused
outputs through a resistor to OV

=3*4,0./5)> Why do we need to connect a resistor to each LED?

=3*4,0./5R> What is the purpose of the resistor that is connected to the RESET input?
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