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Electrical Circuit Calculations
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A 12 volt lamp draws a current of 5 amps. A single battery is rated at 6 volis and
20 amp hours.

Which of the following batery arrangements will power the lamp at 12 volts for § hours?
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‘The equivalent DC voltage of an AC voltage is

(A) 0500 times the peak AC voliage.
@ 0707 times the peak AC voltage.
(C) 1412 times the peak AC voliage.
(D) 3000 times the peak AC voliage.
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Incandescent lamps ace being replaced with solid state LED devices in waffic
lights

(i) Shown below is a simple circuit to drive a single LED.

R

6vols ™ N
1=15mA

For correct operation the required voltage drop across the LED is 1.5 V.

Using Ohm's law (V=IR), determine the value of the resistance R for
correct operation, when the desired current 7 is 15 mA.
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Two possible circuits used to drive a clustes of 12 LEDs for a traffic light 3
are shown.
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In another situation the power required is 600 W. Calculate the current
drawn from the scooter’s 12-volt battery to maintein  constant uphill
velocity.
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A different eleotric motor scooter has a 12-volt battery rated at
20 ampere hours. Calculate the maximum distance it can travel if
it draws 45 Amperes when traveiling at a constant speed of 25 km b
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‘An eagineer performs  test on a light source for an optical ibre cable,
A simplifed circuit for te test s shown.
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‘The diagram shows an electrical circuit.

12V
Which of the following correctly calculates the total resistance for this electrical circuit?
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A 240V, 75 W light globe is replaced with a 240 V, 12 W LED globe of equivalent
brightness.

What is the theoretical power saving?

(A) 12W
63w
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(D) 240W
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Each resistor in the diagrams below has a value of 10 Q.

‘Which combination of resistors provides a total resistance of 15 £ between X and ¥?
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An arrangement of resistors is shows.
100

1000

A we [

‘What is the total resistance of this arrangement of resistors?
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Ohm’s Law

Formula Sheet
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Explain Ohm’s Law.

This is a formula that explains the relationship between potential difference, current, and
resistance.

current (amps) and

The formula for OHMs law if V= IR where V = potential difference {volts);

R = resistance ( Ohms)

This proves that an change in one value will bring about a change in another. For example If the

potential difference through an appliance with 250 ohms resistance is Increased then the current
must increase.

Calculate the resistance given the voltage and current for each circuit.
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A battery powered drill has a total resistance of 10 Q . If the potential difference is 7.2 V. what will
be the current flowing?
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A cordless vacuum running on EMF of 12V draws a maximum current of 0.8A. What will be the

resistance? Vs TR V=2 Volig.
P\‘% T= «8Amps.
=2 - 52
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An engineer performs a test on a light source for an optical fibre cable. A simplified circuit for the
test is shovn.
+18V
|
t

light source || R

For a resistance R = 800  , determine the current I in the circuit using Ohm’s law (V = IR), if the
voltage across the light source is 2 V.

N pB2 e o A
1=7= %50 = oo = 992

20 mA
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Incandescent lamps are being replaced with solid state LED devices in traffic lights.

[0] Shown below is a simple circuit to drive a single LED.
R

i
-

I=15mA
For correct operation the required voltage drop across the LED is 1.5 V.

6 volts

Using Ohm’s law (¥ = IR), determine the value of the resistance R for correct operation,

when the desired current /is 15 mA. y=IR
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Find the total resistance (RT) and the current (1) for the circuits shown.
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A voltage of 25 volts is measured across a resistor of 15 Ohms. Calculate the current flowing in the

resistor. The circuit is shown below.
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‘What is the value of the current flowing in the circuit?
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Calculate the resistance between terminals A and B for the circuit shown.
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Calculate the total current taken by the circuit shown.

Total Resisfance =

G
CAETIET

N U —
coli6+ O 4Ie + 025
e

‘o832
= 12 £2

V= 20V

R=1252

r=?
7Amps .




image27.png
What is the applied voltage in the circwt snown. |
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Calculate the following values from the circuit shown,

(i) The voltage acrossR2. | .
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A calculator takes 70y A from its internal battery and uses 210 1t W of power. What is the voltage
of the battery?
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How much current is taken by the resistor in the figure shown below?
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Ps ? P=VvL
VziI2V z12x8
= 8A = 9¢Watts

Find the power of an appliance that uses 8 A of current when running on 12 V DC.
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A blender running on 240V has a resistance of 1250; what will the power of this appliance be?
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Make a sketch of a multiple series circuit and include the following labelled circuitry components: a
battery, a diode, a fixed resistor and a bell,
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Two possible circuits used to drive a cluster of LEDs for a traffic light are shown.

Circuit 1
R, A A

L
T R R A R
KKK KKK

What are the advantages and disadvantages of using either circuit for use in the traffic lights?

~ Circult 1 (Series Circuit) This circult has fewer components and requires a
smaller current. However the voltage required is higher. if one component in
the circuit fails the whole circuit will cease to function leading to no traffic
= light. =
" Circuit 2 (Parallel Circuit) This circuit requires lower voltages but draws a
— higher current: The major advantage of this circult is that if one component
__ fails the traffic light will continue to function
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4

o
Explain AC and DC electricity supply.

o e

Voltage orcurrunt

Direct current flows in one direction only; batteries produce d.c. The waveform of a current is a
graph whose shape shows the current varies with time. Alternating current is one that continual
changes direction; car and power station alternators produce a.c. The simplest a.. waveform is
shown- it has 2 sine wave or sinusoical shape. The current rises from zero to a maximurm in one
direction (+) falls to zero again before becoming a m: um in the other direction (-}





image36.png
Dc
+ outpiit
AC
input -

Pictured above is a circuit diagram showing a set of diodes, forming a bridge rectifier.

On the axis below sketch the wave that would be produced by this circuit.
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Two possible circuits used to drive a cluster of LEDs for a traffic light are shown.

Circuit 1
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What are the advantages and disadvantages of using either circuit for use in the traffic
lights?

Circuit 1 (Series Circuit) This circuit has fewer components and requires a
smaller current. However the voltage required is higher. If one componentin
the circuit fails the whole circuit will cease to function leading to no traffic

light.
Circuit 2 (Parallel Circuit) This circuit requires lower voltages but draws a
higher current. The major advantage of this circuit is that if one component
fails the traffic light will continue to function
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(b)  Incandescent lamps are being replaced with solid state LED devices in traffic lights.
() Shown below is a simple circuit to drive a single LED.

R

6volts oL
Il
I=15mA

For correct operation the required voltage drop across the LED is 1.5 V.

n

Using Ohm’s law (¥ = IR), determine the value of the resistance R for correct
operation, when the desired current /is 15 mA.
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The power required to drive a scooter is 600W. Calculate the current drawn from the
scooter’s 12 volt battery to maintain a constant uphill velocity.

P=vI P = Power T 2 P-(ooW
oltage " z
1= Current e 12V
£itoo
il
= §0

@

A different electric motor scooter has a 12 volt battery rated at 20 ampere hours. Calculate
the maximum distance it can travel if it draws 45 Amperes when travelling at a constant
speed of 25kmh ™.

AL . e
B’J{e'—j [ife = 22‘—-; ah Disfance = 25x 4k

= -1
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The electric starter motor in a truck takes 250A when connected to a 24V battery. How much power
is the motor taking from the batter? speed of 25 km h !

Power: Ckw .
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In a forklifts electrical system, two batteries are required to supply a large amount of
current at 12 volts.

Which of the following electrical connections would achieve this?
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