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Static Electricity

Medium (Grade C)

Q1.(a)     The diagram shows a polythene rod being rubbed with a woollen cloth.
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The polythene rod becomes negatively charged.
Explain how this happens.
........................................................................................................................
........................................................................................................................
........................................................................................................................
........................................................................................................................
(2)



(b)     A student put the charged polythene rod on to a balance. The rod was separated from the metal pan of the balance by a thin block of insulating material.
The student then held a second charged polythene rod above, but not touching, the first rod. The reading on the balance increased.
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(i)      Explain why the reading on the balance increases.
...............................................................................................................
...............................................................................................................
...............................................................................................................
...............................................................................................................
(2)



(ii)     The student observed that the nearer the two rods are to each other, the bigger the increase in the balance reading.
What should the student conclude from this observation?
...............................................................................................................
...............................................................................................................
...............................................................................................................
...............................................................................................................
(2)
(Total 6 marks)
 Q2.          The diagram shows a simple type of car rear window heater. The six heating elements are exactly the same.
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          Each heating element has a resistance of 5 Ω. The current passing through each element is 0.4 A.
(i)      Calculate the total resistance of the six heating elements.
          Show clearly how you work out your answer.
.....................................................................................................................................
.....................................................................................................................................
Total resistance = .............................. ohms
(2)



(ii)      Why is the current passing through each element the same?
.....................................................................................................................................
.....................................................................................................................................
(1)



(iii)     What is the total current passing through the whole circuit?
.....................................................................................................................................
(1)



(iv)     How is the 12 volt potential difference of the car battery shared between the six heating elements?
.....................................................................................................................................
.....................................................................................................................................
(1)
(Total 5 marks)
Q3.          During car journeys, the driver will often become electrostatically charged.
          This is more noticeable on dry days than on damp, humid days.
(a)     Explain what happens to cause the driver to become charged.
.....................................................................................................................................
.....................................................................................................................................
.....................................................................................................................................
.....................................................................................................................................
(2)



(b)     Scientists were asked to find out whether the build-up of charge on the driver depends on the type of material used to make the driver’s clothes. The results of the investigation are given in the table.
 
Material
Humidity
Temperature in °C
Charge on the driver
in millicoulombs
Nylon
48%
18
3.0 to 3.2
Wool
48%
18
2.4 to 2.5
Cotton
48%
18
1.4 to 1.7

Humidity is a measure of how much water vapour the air can hold.



(i)      Why was it important that the scientists controlled the humidity?
...........................................................................................................................
...........................................................................................................................
(1)



(ii)     Does the data in the table show that the charge on the driver would always be less if they were to wear cotton clothing?
Give a reason for your answer.
...........................................................................................................................
...........................................................................................................................
(1)
(Total 4 marks)
 Q4.          A pupil did an experiment following the instructions below.
1.       Take a polythene rod (AB), hold it at its centre and rub both ends with a cloth.
2.       Suspend the rod, without touching the ends, from a stand using a stirrup and nylon thread.
3.       Take a perspex rod (CD) and rub it with another cloth.
4.       Without touching the ends of the perspex rod bring each end of the perspex rod up to, but without touching, each end of the polythene rod.
5.       Make notes on what is observed.



          The diagram below shows how the apparatus is to be set up.
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(a)     When end C was brought near to end B they attracted each other.
(i)      Explain why they attracted each other.
.........................................................................................................................
.........................................................................................................................



(ii)     What would happen if end C were brought near end A?
.........................................................................................................................
(3)



(b)     The experiment was repeated with two polythene rods.
(i)      Describe what you would expect the pupil to observe as the end of one rod was brought near to the end of the other.
.........................................................................................................................
.........................................................................................................................



(ii)     Explain your answer.
.........................................................................................................................
.........................................................................................................................
(2)



(c)     Explain, in terms of electron movement, what happened as the rods were rubbed with the cloths.
...................................................................................................................................
...................................................................................................................................
...................................................................................................................................
...................................................................................................................................
...................................................................................................................................
(3)
(Total 8 marks)
 Static electricity-Mark scheme
 
M1.          (a)     electrons transfer / removed
do not accept negatively charged atoms for electrons
this only scores if first mark given
1



to the rod / from the cloth
this does not score if there is reference to any original charge on cloth or rod
‘it’ refers to the rod
accept negative charge transfer to rod / removed from cloth for 1 mark
transfer of positive charge / positive electrons scores zero
1



(b)     (i)      rods / charges repel
1



creating downward / extra force (on the balance)
accept pushing (bottom) rod downwards
do not accept increasing the weight / mass
charges attracting scores zero
1



(ii)     the (repulsion) force increases as the distance between the chargesdecreases
accept there is a negative correlation between (repulsion) force and distance between chargesor(repulsion) force and distance between charges are inversely proportional
for both marks
examples of 1 mark answers
force increases as distance decreases
force and distance are inversely proportional
negative correlation between force and distance
repels more as distance decreases
if given in terms of attracting or attraction force this mark does not score
2
[6]
M2.          (i)      30
allow 1 mark for showing correct method i.e. 5 × 6 or 12 ÷ 0.4
2
(ii)      connected in series
insufficient they are not connected in parallel
1
(iii)     0.4
1
(iv)     equally/ evenly
the same is insufficient
allow credit for candidates that correctly mention pd across the connecting wires
accept (nearly) 2 V (each)
1
[5]
 M3.          (a)     clothing and seat rub together
accept friction between clothing and seat
1
electrons transfer from seat to driver
or
electrons transfer from driver to seat
accept electrons transfer on its own if first mark scores
an answer in terms of rubbing, between clothing and seat and charge transfer without mention of electrons gains 1 mark
an answer in terms of friction / rubbing and electron transfer without mention of clothing and seat gains 1 mark
1

(b)     (i)      how wet the air is affects charge (build up)
accept humidity affects charge
or
damp air is a better conductor
or
damp air has a lower resistance
do not accept fair test or as a control unless explained
1



(ii)     No – it was only the lowest under these conditions
accept answer in terms of changing the conditions may change the results
or
No – there are lots of other materials that were not tested
or
Yes – the highest value for cotton is smaller than the lowest value for
the other materials
do not accept results show that it is always less / smallest
1
[4]
 


M4.         (a)     (i)      Ends have charge
Which is opposite on each rod 
2
(ii)     Attracts
1



(b)     (i)      Repulsion
1
(ii)     Ends have same charge
1



(c)     Electrons move between cloth and rod
Where gather is negative
Where move from is positive
3
[8]
 



 



