WEEK 12 WORKSHEET

Subject: Applied Technology Year/Level: 13

Strand: 4 Basic Home Improvement

Sub Strand General Trade Skills

Content Learning | Demonstrate Knowledge of general trade
Outcome skills.

LESSON NOTES

Chapter 4: Basic Home improvement.

Electricity
Continued from week 11 Lesson notes....

Power - Power in an electrical circuit refers to the rate at which
electrical energy is converted to some other form, such as heat or
magnetism. The unit of measurement for power is the watt.

5 WATTS 10 WATTS
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12 VOLTS 12 VOLTS

Quantity | Syimbol | Unit | Abbreviation
power | 5 & att W

MMeaning
power dissipated

The formula for calculating power is:
P=VI
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Therefore double the current multiplied by double the voltage will
quadruple the power.

Ohm's law for calculating power dissipation

The worked examples are based on the circuit diagram
shown.

1. What power would be dissipated by resistor (R) if the
circuit has a current flow (A) of 24 with an applied
voltage (V) of 24V? /A\

o P=VI \ J
o P=24x12
o P=43W

2. What power would be dissipated by resistor (R) if the circuit has a current flow {(A) of 2uA with an

applied voltage (V) of 10mV?
o P=VI

A and V are both submultiples and must be converted to base units

A =2uA =2 x 0.000,001 =0.000,0024

V =10m¥ =10x 0.001 =0.01V

P=0.01 x 0.000,002

P = 0.000,000,02W or 20nW

[= B« B R R



F ormula substitution

In keeping with Ohm's law, power dissipated is directly related to the applied voltage and the amount of
current flowing. This direetly relates to the amount of resistance. If any two values of a cireuit are known, we
can ealeulate the other two values by using substitution.

Example

1. In this example if the battery voltage is 20V and
the resistance (R) has a value of 1009, then what
would the power dissipated be?

¥ Formula for calculating power is:
¥ P=VI
» We don't know the current flow (I).

We could use Ohm'slawI= VER to

calculate the current flow, then use the

caleulated value in the power formula
above.

The answer can be found with one formula:

P=VIreplace the I with "/

This will give you a formula:

P="*" volts multiplicd by volts divided by resistancc)

Volts multiplicd by volts is expressed as V2 (volts squared). So the final formula would be:

P=ViR

P =20%/100 which is the same as (20 x 20/ 100)

P =400/100

¥ ¥ ¥ Y ¥ ¥V Yy
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3

P=4W

2 [fthecrcutt hasa total resistance of 8062 and the current fowis 24 what 15 the power dissipation?

H
H

L B

L4

P =W we don't mowthe voltage, but using Ohm's law WV = [F. Therefore the forrmula is:
P=I1xRxz] whichisthesameas IxIxE whichisthe mameas IR sothe
forrralais:

P=TR

P =2%30

P =440

P = 0.05%W or 70 7LmW

3. Ifthe power digsipated in the cirout 15 S00% and the currert fowis 24, what 1sthe total resistance?

H
H

L

L4

F.=W/11z the forrmia for caloalating resistance, but woltage1s unlnowm.

The power fonmula WV = B/ could beused to find waoltage, but this can be substituted into the
first formula as follows:

R =(PM/1 (Redstance equals watts divided by atnps and then divided by amps again.)
This eqtzlat:inn can however be sitnplified as PAT = [)and so therefore can be expressed as:
R=P1

R =500/2°

R =125R

4. Ifthe power dizssipated in the cdroaitis 1OW and the total resistance is 50, what iz the applied voltage?

}
B

3

L

WV o=IR1iz the formula for caleulating woltage, tut the curent value is unknowr,
The power forroula WV = BT can't be used to find woltage because cwrrent izalso unknown,
However, because of the direct relationship of these walues, forrnula substitation can be used.
We knowthat the voltage would beequal to WV =F/1 and cumrent wouldbe  [=
ViR therefore
W =F‘2s’(\h‘R} which isthe sameas WV =FR//  andafter transposing this would be

Ve =FR
We want to knowthe voltage, not the square of the voltage, so the square root () of PR will
giwe the answer.
Thetefore, the fortrala is

Vv =PR
V=y(10x5)
V=50



STUDENT ACTIVITY THE END

1. In this example if the battery voltage is 20V and the resistance (R)
has a value of 100Q2, then what would the power dissipated be?

2. If the circuit has a total resistance of 80Q2 and the current flow is
2A, what is the power dissipation?

3. 1If the power dissipated in the circuit is SO0W and the current flow
is 2A, what is the total resistance?

4. 1If the power dissipated in the circuit is I0W and the total resistance
is 5Q, what is the applied voltage?
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