AS level Physics
DC Electricity
Questions


​
1.
Assume the cell in the circuit has negligible internal resistance.

[image: image1.wmf]

Calculate:

(a)  the resistance of the parallel combination (R2 and R3)

[2]

(b)  the total resistance of the circuit



[1]

(c) the potential difference across each resistor

(i) V1 =







[1]

(ii) V2 = 




[1]

(iii) V3 =







[1]

1.
(d)
the current flowing through each resistor



(i)
I1 =




[1]



(ii)
I2 = 







[1]



(iii)
I3 = 







[1]

Total 9 marks

2.
(a)
Define resistivity.



[2]


(b)
Calculate the resistance of a 20cm length of copper wire which has a diameter of 1mm. 



The resistivity of copper is 1.6(10-8

 [3]


(c)
The copper wire is now stretched to three times its original length. Its volume is unchanged. Calculate its new resistance.



[2]

(d)  Explain why copper wire is rarely used to make high resistance resistors.



[2]

Total 9 marks

3.
(a)
You wish to measure the internal resistance of a dry cell.



(i)
Draw the circuit diagram and label the equipment you would use.

[3]



(ii)
Describe the measurements you would make and explain how these would be used to calculate the internal resistance.



[3]


(b)
A 10 and a 12 resistor are connected in series with a battery of emf 6V and internal resistance 2. Calculate:

(i) the total current in the circuit



[1]

(ii) the pd. across the 10 resistor



[1]

(iii) the pd across the battery terminals

 [2]

3.
(b)
(iv)
the power developed in the 12 resistor 



[2]

Total 12 marks

4.
(a)
(i)
Explain why there is often a difference between the emf of a cell and the 
voltage measured




 across its terminals. 




[2]

          
(ii) 
Under what circumstances are these values the same?



 [1]


(b)
A battery of emf 9.0V is connected across a 32 resistor. 



If the pd across the resistor is 8.0V, calculate:



(i)
the current in the circuit.



[1]



(ii)
the internal resistance of the battery.



[2]



(iii)
the current flowing in the circuit if a second, identical, battery were added in series in 




the circuit reinforcing the emf of the first.



[3]

Total 9 marks

5.
The diagram represents a typical potential divider circuit. Assume the internal resistance of the 


supply is negligible and the resistance of the voltmeter is infinite.

[image: image2.wmf]

(a)
Calculate the voltmeter reading.



[2]


(b)
The 10 resistor is removed and replaced by a 40 resistor. Calculate the potential 



difference across the 40 resistor.


[2]


(c)
Explain why the voltmeter reading has changed.

[2]


(d)
The voltmeter is now replaced with one of 100 resistance. State and explain, without 



further calculation, what will happen to the voltmeter reading.



[2]

Total 8 marks

6.
(a)
A light bulb of resistance 600 is powered by a 240V supply. Calculate:



(i)
the current flowing through the filament of the bulb



[1]



(ii)
the quantity of charge which passes through the bulb in 10 minutes 



[1]



(iii)
the energy dissipated by the bulb in 10 minutes.



[2]


(b)
(i)
Sketch the arrangement of three identical bulbs that will produce the maximum power 




output.

[1]



(ii)
If they are connected to the supply in (a), what is the power output for each bulb?

 [3]

Total 8 marks

7.
(a) A pd of 6.0V is applied across a 2m length of copper wire of diameter 0.1mm. Calculate:




(i)   the resistance of the wire



[3]


(ii)  the current flowing through the wire



[1]


(iii)  the drift velocity of the electrons in the wire



[3]

(b) The diagram shows the lattice of copper irons in a wire. Illustrate on the diagram a typical


path taken by an electron moving through the lattice.


[2]

Total 9 marks

Data: Density of free electrons in copper = 1.010 29m-3



Resistivity of copper = 1.710 -8 m



Electron charge = 1.610 -19C

8.
An electric current, I, passes through a conductor of cross sectional area A. 


(a)
Show, with the aid of a diagram, that: 

I = nAve

where e is the charge on one electron, n is the number of free electrons per cubic metre 

and v is the drift velocity

[6]


(b)
Three different wires of the same length and cross-sectional area are connected in series as shown. Charge flows through the wire.


The densities of free electrons in the materials are:

	nA
	nB
	nC

	1.0  10 29 m-3
	5.0  10 28 m-3
	1.0  10 28 m-3




(i)
In which wire will the electrons be moving fastest? Explain your answer.



[2]



(ii)
Which wire would you expect to have the least resistance? Explain your answer.

[2]

                                                                                                                 Total 10 marks

9.
(a)
Define the following electrical terms and state the SI units in which they are measured:



(i)
potential difference



[2]



(ii)
electromotive force



[2]



(iii)
current



[2]

(iv) resistance



[2]

(v) power



[2]

(b) Using the definitions you have stated above, show that each of the following combinations 


of quantities are equivalent to power:

(i) potential difference ( current


[1]

9.
(b)
(ii)
(potential difference)2 / resistance



[1]



(iii) (current)2  resistance



[1]

Total 13 marks

10.
The light dependent resistor in the circuit below has a resistance of 600 in the dark and 



120 in sunlight.


(a) Calculate the voltmeter reading

(i) in the dark



[2]

(ii) in sunlight



[1]

(b)
(i) What assumption did you have to make about the voltmeter in answering  part (a)? 



[1]

(ii) Explain what difference it would make to the results if this assumption were not true.



[2]

10.(c)
Describe one practical use for this circuit.



[2]

Total 8 marks

11.The circuit shows a voltmeter with a resistance of 5K connected across a 20k resistor.



(a) 
Calculate:



(i)
the voltmeter reading



[3]



(ii)
the current through the voltmeter



[2]

(b) 
Repeat the calculations in (a) taking the resistance of the voltmeter as 50k

(i)





[3]

(ii)





 

[2]

11.(c)
What does this calculation demonstrate about the resistance required for a voltmeter?



[2]

Total 12 marks

12. The diagram / circuit shows a network of four resistors.


(a) 
For the network shown above, calculate the resistance between:



(i)
X and Y



[3]

(ii) 
X and Z



[3]

(b) 
Determine the current in the 3 resistor if a 12V supply were connected between X and Z



[2]

Total 8 marks

13.(a) 
A 90cm length of wire with a cross sectional area of 310-7cm2 is connected to a 6.0V 



battery. When the circuit is switched on, a current of 4A is measured in the wire.

                                                                                       6V

     Calculate

(i) the resistivity of the wire



[3]



(ii)
the conductivity of the wire



[2]


(b)
Another wire of the same metal has twice the diameter and half the length of the first one. 



Calculate:

(i) 
the resistance of this wire

[2]

(ii) 
the current when it is connected to a 6.0V battery



[2]

13.(c)
State which of the two wires, (a) or (b) dissipates the more power. 



Explain your answer without calculation.

[2]

Total 11 marks

14.(a) 
The voltmeter shown in the circuit below reads 3V when connected, as shown, to an 



8V supply with negligible internal resistance.




Calculate the resistance of the voltmeter

[5]

(b) The voltmeter is now removed and one of half the resistance is placed across the 1200


resistor. Calculate its reading.



[4]

Total 9 marks

15.(a) 
Explain what is meant by the following terms in describing an electric cell:

           (i) Internal resistance



[2]

(ii) Terminal voltage

[2]

b)
In the circuit below, the ammeter has a resistance of 0.5 and the voltmeter, which can be considered to have an infinite resistance, reads 1.0V.


Calculate the internal resistance of the cell shown in the above circuit.



[3]

Total 7 marks

16.The circuit below can be used as a thermometer.



R is a fixed resistor of 100. The 9V cell has negligible internal resistance and the voltmeter has very high resistance.

The table shows the value of resistance, RTH at certain temperatures.

(a) 
The third column shows the voltmeter reading at different temperatures. 

      Calculate the missing values and add these to the table.



[2]


(b) 
Plot a graph of voltmeter reading against temperature.


[3]

16.(c)
At a certain temperature the voltmeter reads 3.0 V. 



Use your graph to obtain an approximate value of:

(i) 
the temperature.



[1]

(ii) 
the resistance of RTH at this temperature



[2]

Total 8 marks

17. A student sets up this circuit in order to demonstrate Ohm's Law using a 5 resistor.


Using different values of the variable resistor, he obtains the following results:

	RV (
	I (A)
	V (V)

	2
	2.3
	7.5

	4
	1.6
	5.5

	6
	1.3
	4.3

	8
	1.1
	3.5

	10
	0.9
	3.0


(a)
Plot the graph the student would use to demonstrate Ohm's Law.


[3]

(b) Is the graph what you would expect if the resistor obeyed Ohm's Law? 


Explain  your answer.



[2]

17.(c)
Is the graph what you would expect for a 5 resistor? Explain your answer.



[2]

(d) 
What does this result tell you about the equipment used? Explain your answer with a 


calculation.



[3]


(e)
Both the battery and the ammeter have negligible resistance. 



Calculate the emf of the battery.



[2]

Total 12 marks

18.(a) 
The tungsten filament in a light bulb changes its resistance as its temperature rises.



(i)
Sketch a graph of I against V to illustrate this variation.

[3]



(ii)
Explain this behaviour in microscopic terms.



[3]

(b)  A negative temperature coefficient thermistor also shows a variation of resistance with


temperature.

(i) How does this variation differ from that of the filament?



[1]

(ii) 
Explain this difference in terms of the structure of the material from which   

      
the thermistor is made.



[3]

Total 10 marks

19.An electric motor is used to raise a load.


When the switch is closed, the ammeter reads 30mA and the motor raises a 500g load through a height of 75cm in 12 seconds. Take g = 9.8 ms –2.

(a) Assuming the motor to be 100% efficient and the internal resistance of the battery to be 


negligible, calculate the EMF of the battery.



[3]

(b) In fact the EMF is 12V and the motor is 88% efficient. 


Calculate the internal resistance of the battery.



[5]

Total 8 marks
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