
CW Nov 26, 2018

LO: What is electrical resistance?

Why is it more difficult to run in 
water than in air?

List three differences between 
voltage and current.

Why can I put my fingers on the end 
of a battery without getting a shock, 
but if I do the same with my tongue 
I do get shocked?



Why is it more difficult to run in water than in air? 
Water is more dense so harder to push out of the way.

List three differences between voltage and current. 
Measured using a voltmeter/ammeter. Different units; 
volts and amps. Measuring around a component versus 
in the circuit.

Why can I put my fingers on the end of a battery 
without getting a shock, but if I do the same with my 
tongue I do get shocked? Tongue has lower resistance 
so a greater current can flow.



Learning objectives

State that resistance = p.d./current 
and understand qualitatively how 
changes in p.d. or resistance affect 
current. 

Recall and use the equation R = V/I









R = V
I

Electrical resistance is 
the opposition to current.

Resistance, 
in ohms (Ω)

Potential 
difference, in 

volts (V)

Current, in 
amps (A)

Explain why resistance has this equation.

State the meaning of the term ‘electrical resistance’.

Define the equation for resistance, and the units of the quantities.



I = 3A
V = 12V
R = ?

R = V
I

R = 12V
3A

R = 4V
A
= 4Ω

Worked example: A current of 3 A is measured 
through a resistor. The potential difference 

across the resistor is 12 V. What is the value of 
the resistor?

1. Write what you know 
2. Write what you want. 
3. Write how they are 

related 
4. Rearrange and 

substitute 
5. Calculate the answer 
6. Include units 
7. Check that the answer 

makes sense



What is the 
resistance 
of a lamp 
with a 4 V 
p.d. across 
it and a 
measured 
current of  

0.5 A.

A 1600 Ω 
resistor has 
a 24 V p.d. 
across it. 

What value 
would the 
current be?

Resistance 
can be 

calculated 
from the 

equation R 
= pl/A. What 

else is 
resistance 
dependent 
upon, and 

why.

8 Ω 0.015 A

Temperature: the metal ions 
will vibrate faster, 

increasing the chance that 
electons will hit them.



Conclusion:*

What*are*the*variables?*

Dependent*variable:*

Hypothesis*
*

If*I*increase/decrease*_________,*
then*the*__________*will*increase/

decrease/stay*the*same*

Graph*predicAon*

Equipment:*
• ________________________*
• ________________________*
• ________________________*
• ________________________*
• ________________________*

Method:*
1.  ______________________*
2.  ______________________*
3.  ______________________*
4.  ______________________*
5.  ______________________*

Risk*assessment* EvaluaAon*

Experiment:*

Independent*variable:*

Table*of*results*

______*/___* ______*/___*
** **
** **
** **
** **
** **

ExplanaAon:*

This is what 
you could 
change. You 
can only 

change one.

This is what 
you change

This is what 
you measure

This is a 
prediction.

What do you 
need to 

investigate?

How will you 
carry out 

your 
investigation.

What are the 
dangers?

What could  
you do 
better?

What did you 
find out?

Why did this 
happen?

How does current affect voltage of a resistor?

Current, power pack, type 
of resistor, number of 

resistors, voltage, current

Current / A

Voltage / V

current

voltage
XXXX

XXXXXXXXXX
Current, A

Vo
lt
ag

e 
/ 

V Current / A Voltage / V

DMM x 2
Power pack, 12 V
Resistor, 10 Ω
Connecting wires

Repeat at different values of V

Connect the R is series with the ammeter

Plot V against I

There is more energy transferred as 
the current increases. Beware of the 
heating effect and potential short 

circuiting.

XXXXXXXXXX

Set V = 12 V and measure I

Determine the gradient of the lineMetre rule



Complete the table.

Construct a table of results.

Make repeat measurements of the data.

Current / A Voltage / V

1

2

3

4

5

6

7

8

9

10

11

12



Current / A Voltage / V

0.10 1

0.20 2

0.30 3

0.40 4

0.50 5

0.60 6

0.70 7

0.80 8

0.90 9

1.00 10

1.10 11

1.20 12

Complete the table.

Construct a table of results.

Make repeat measurements of the data.



Plot your collected data on the prepared graph.

Construct a graph of your data. Add a line of best fit.

And state a conclusion to the experiment.

A graph to show how the current affects the voltage of a 10 ohm resistor
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Plot your collected data on the prepared graph.

Construct a graph of your data. Add a line of best fit.

And state a conclusion to the experiment.

A graph to show how the current affects the voltage of a 10 ohm resistor
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12 V

1.20 A

y = mx
V = mI

m = V
I
= R

R = 12V
1.20A

= 10V
A
= 10Ω



Conclusion:*

What*are*the*variables?*

Dependent*variable:*

Hypothesis*
*

If*I*increase/decrease*_________,*
then*the*__________*will*increase/

decrease/stay*the*same*

Graph*predicAon*

Equipment:*
• ________________________*
• ________________________*
• ________________________*
• ________________________*
• ________________________*

Method:*
1.  ______________________*
2.  ______________________*
3.  ______________________*
4.  ______________________*
5.  ______________________*

Risk*assessment* EvaluaAon*

Experiment:*

Independent*variable:*

Table*of*results*

______*/___* ______*/___*
** **
** **
** **
** **
** **

ExplanaAon:*

This is what 
you could 
change. You 
can only 

change one.

This is what 
you change

This is what 
you measure

This is a 
prediction.

What do you 
need to 

investigate?

How will you 
carry out 

your 
investigation.

What are the 
dangers?

What could  
you do 
better?

What did you 
find out?

Why did this 
happen?

What factors affect the resistance of a wire?

Current, power pack, type 
of wire, number of lamps, 

length of wire, thickness of  
wire.

Length of wire / cm

Resistance / ohms

length

resistance.
XXXX

XXXXXXXXXX
length

R
es

is
ta

n
ce

Length Resistance

Resistance wire
Power pack at 3 V
Digital multimeter x 2
Connecting wires

Repeat at different lengths

Measure 100 cm of resistance wire

Calculate the resistance, V/I

Danger increases as the wire gets 
shorter, wire will get hot so do not 
leave on for long periods of time.

XXXXXXXXXX

Measure the p.d. and current

Plot the length against the resistanceMetre rule

Repeat and average. Check for zero 
error. Check for parallax error. Check 

power pack is accurate.

As current increases, voltage increases at a constant rate.

As the voltage increases, the electrons gain more energy per 
unit charge. As the current moves through the resistor, more 
energy is lost. The opposition to the current is called 
resistance, which is constant in this circuit.



Learning objectives

State that resistance = p.d./current 
and understand qualitatively how 
changes in p.d. or resistance affect 
current. 

Recall and use the equation R = V/I



4XHVWLRQV
�

4�������������

$Q�DGDSWRU�SOXJJHG�LQWR�WKH�PDLQV�VXSSO\�LV�XVHG�WR�FKDUJH�D�PRELOH�SKRQH�

7KH�SKRWRJUDSK�VKRZV�WKH�DGDSWRU�WKDW�GLVSOD\V�WKH�YROWDJH�DQG�FXUUHQW�UHDGLQJV�DV�WKH�EDWWHU\
FKDUJHV�

�D����L���6WDWH�WKH�HTXDWLRQ�OLQNLQJ�YROWDJH��FXUUHQW�DQG�UHVLVWDQFH�

���

�LL���8VH�WKH�UHDGLQJV�RQ�WKH�DGDSWRU�WR�FDOFXODWH�WKH�UHVLVWDQFH�RI�WKH�FLUFXLW�XVHG�WR�FKDUJH�WKH
EDWWHU\�

*LYH�WKH�XQLW�

���

UHVLVWDQFH� �����������������������XQLW����������������������

�E���7KH�EDWWHU\�RI�WKH�PRELOH�SKRQH�WDNHV����PLQXWHV�WR�FKDUJH�

7KH�FKDUJLQJ�FXUUHQW�LV������$�

�L���6WDWH�WKH�HTXDWLRQ�OLQNLQJ�FKDUJH��FXUUHQW�DQG�WLPH�

���

�LL���&DOFXODWH�WKH�FKDUJH�WUDQVIHUUHG�WR�WKH�EDWWHU\�

���

FKDUJH� �����������������������������������������&

�LLL���7KH�FDEOH�FRQQHFWLQJ�WKH�PRELOH�SKRQH�WR�WKH�DGDSWRU�LV�FKDQJHG�IRU�D�PXFK�ORQJHU

FDEOH�RI�WKH�VDPH�W\SH�

V = IR

R = V/I = 4.80V / 0.42 A
11.43  Ω

Q = It
Q = 0.42 A x 45 min x 60 s

1100

Time increases

Current reduces

Resistance of cables increased



What is electrical resistance?

Answer this in as much detail, and as 
fully as  you can. This will determine 
whether or not you have achieved the 
learning objective and the level to 

which you have achieved it. 

Think about what you have learned and 
how it relates to what you already 

know.


