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Difference between Electromotive Force (e.m.f) & 

 Potential Difference (p.d.): 

 e.m.f p.d. 
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Definition 2 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
 
 
 
 
 
 
 

 

Q.1 An electrical TXDQWLW\�LV�GHILQHG�DV�µWKH�HQHUJ\ 

      Converted by a source in driving unit charge round  

      a complete circuit. What is this quantity called? 

             A current       B potential difference      C electromotive force        D power 

{June 06/Q. 30, une 03/Q. 25, June 02/Q. 26} 
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Circuit Symbols: 
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Arrangement of Cells: 
 

Arrangement Series combination Parallel Combination 
 

 
 
 
 
 

 

Current /A  
 

 

Voltage /A  
 

 

 

  









    Measuring Devices: 

 

 Ammeter Voltmeter 

Purpose 

 
 
 
 
 

 

Symbol  
  

Connectivity 
 
 
 

 

Note 

 
 
 
 
 
 

 

 

Combination of Resistors: 

Combination Series combination Parallel combination 

 
 
Circiut 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

 

Identification 
 
 
 
 

 

 
 
Current 

 
 
 
 
 
 
 
 

 

Voltage (pd) 
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Total 
Resistance 

 
 
 
 
 
 
 

 

 

Total Resistance of two resistors in parallel: 

 

 

 

 

Hint to attempt questions: 
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Types of Circuit: 

 

Type Open Circuit Closed Circuit Short Circuit 

Arrangemet 

 
 
 
 
 
 
 

  

Current/A 
 
 
 

  

5HVLVWDQFH��  
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7 A network of resistors, each of resistance R, is shown in Fig. 7.1.

A Z

R R

R

R

B

C

Y

X

Fig. 7.1

 (a) Calculate the total resistance, in terms of R, between points

  (i) A and C,

 resistance =  ................................................  [1]

  (ii) B and X,

 resistance =  ................................................  [1]

  (iii) A and Z.

 resistance =  ................................................  [1]
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7 (a) A network of resistors, each of resistance R, is shown in Fig. 7.1.

X

Y

R R

R R

S1 S2

Fig. 7.1

  Switches S1 and S2 may be ‘open’ or ‘closed’. 

  Complete Fig. 7.2 by calculating the resistance, in terms of R, between points X and Y 
for the switches in the positions shown.

switch S1 switch S2 resistance between points X and Y

open

open

closed

open

closed

closed

..............................................................

..............................................................

..............................................................

Fig. 7.2
 [3]
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7 A circuit contains three similar lamps A, B and C. The circuit also contains three switches,
S1, S2 and S3, as shown in Fig. 7.1.

Fig. 7.1

One of the lamps is faulty. In order to detect the fault, an ohm-meter (a meter that measures
resistance) is connected between terminals X and Y. When measuring resistance, the ohm-
meter causes negligible current in the circuit.

Fig. 7.2 shows the readings of the ohm-meter for different switch positions.

Fig. 7.2

(a) Identify the faulty lamp, and the nature of the fault.

faulty lamp: .......................................................................................................................

nature of fault: ............................................................................................................. [2]

(b) Suggest why it is advisable to test the circuit using an ohm-meter that causes negligible
current rather than with a power supply. 

..........................................................................................................................................

..................................................................................................................................... [1]  
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A

CB

S2S1 S3

X

Y

open
closed
open
open

∞
15 Ω
30 Ω
15 Ω

open
open

closed
closed

open
open
open

closed

switch

S1 S2 S3

meter reading

/ Ω
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(c) Determine the resistance of one of the non-faulty lamps, as measured using the ohm-
meter.

resistance = …………………… Ω [1]

(d) Each lamp is marked 6.0 V, 0.20 A.

Calculate, for one of the lamps operating at normal brightness,

(i) its resistance,

resistance = …………………… Ω [2]

(ii) its power dissipation.

power = …………………… W [2]

(e) Comment on your answers to (c) and (d)(i).

..........................................................................................................................................

..........................................................................................................................................

......................................................................................................................................[2]
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4. 
 
 
 
 
 
 
 
 

A cell of e.m.f. 2.0 V and negligible internal 
resistance is connected to the network of resistors 
shown. 

 
V1 is the potential difference between S and P. V2 
is the potential difference between S and Q. What 
is the value of V1 ± V2? 
A +0.50 V                                B +0.20 V  
C ±0.20 V                                D ±0.50 V 

{Q.33/P1/June 2007, Q.14/P1/9243-Nov. 2000} 
The diagram represents a circuit. 

 
Some currents have been shown on the diagram. 
What are the currents I1 and I2? 

 I1 I2 
A 0.2 mA 10.8 mA 
B 0.2 mA 30.8 mA 
C -0.2 mA 20.0 mA 
D -0.2 mA 30.8 mA 

{Q.36/P1/Nov. 2006} 
 
When four identical lamps P, Q, R and S are 
connected as shown in diagram 1, they have 
normal brightness. 

 
The four lamps and the battery are then connected 
as shown in diagram 2. 
Which statement is correct? 
A The lamps do not light. 
B The lamps are less bright than normal. 
C The lamps have normal brightness. 
D The lamps are brighter than normal. 

{Q.36/P1/June  2006} 
:KLFK�FLUFXLW�KDV�D�UHVLVWDQFH�RI������EHWZHHQ�
the terminals? 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5. 
 
 
 
 
 
 
 
 
6. 
 
 
 
 
 
 
 
 
 
 
 
 
7. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 
{Q.37/P1/ Nov. 2006} 

A p.d. of 12 V is connected between P and Q. 

 
What is the p.d. between X and Y? 
A 0 V               B 4 V               C 6 V                D 8 V 

{Q.33/P1/June  2006} 
The diagram shows an arrangement of resistors. 

 
What is the total electrical resistance between X and 
Y?  
A OHVV�WKDQ����                   B EHWZHHQ�����DQG����� 
C EHWZHHQ������DQG�����   D ���� 

{Q.35/P1/June  2006} 
The diagram shows a battery, a fixed resistor, an 
ammeter and a variable resistor connected in series. 
A voltmeter is connected across the fixed resistor. 

 
The value of the variable resistor is reduced.Which 
correctly describes the changes in the readings of the 
ammeter and of the voltmeter? 

 ammeter voltmeter 
A decrease decrease 
B decrease increase 
C increase decrease 
D increase increase 

{Q. 35/P1/June 2004} 
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9. 
 
 
 
 
 
 
 
 
 
 
 
 
10. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
11. 
 
 
 
 
 
 
 
 
 
 
 
 
 

Three resistors are connected in series with a 
battery as shown in the diagram. The battery has 
negligible internal resistance. 

 
:KDW�LV�WKH�SRWHQWLDO�GLIIHUHQFH�DFURVV�WKH�������
resistor? 
A 1.6 V         B 2.4 V            C 3.6 V         D 6.0 V 

{Q.36/P1/Nov. 2005} 
 
The diagram shows a circuit in which the battery 
has negligible internal resistance. 

 
What is the value of the current I ? 
A 1.0A          B 1.6A             C 2.0A           D 3.0A 

{Q.31/P1/Nov. 2003,Q.14/P1/9243-Nov. 1999} 
 
Which diagram shows a potential divider circuit 
that can vary the voltage across the lamp? 

 

 
{Q.33/P1/Nov. 2003} 

 
The diagram shows a parallel combination of 
three resistors.The total resistance of the 
combination is 3�� 

 
What is the resistance of resistor X? 
A ����                                            B ����             
C ����                                            D ���� 

{ Q. 37/P1/June 2004} 
 

12. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
13. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
14. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

When four identical lamps P, Q, R and S are 
connected as shown in diagram 1, they have normal 
brightness. 

 
When the four lamps are connected as shown in 
diagram 2, which statement is correct? 
A The lamps do not light. 
B The lamps are less bright than normal. 
C The lamps have normal brightness. 
D The lamps are brighter than normal. 

{Q.32/P1/June 2002} 
 
In the circuit shown, the ammeters have negligible 
resistance and the voltmeters have infinite 
resistance.  

 
The readings on the meters are I1, I2, V1 and V2, as 
labelled on the diagram. Which is correct? 
A I1 > I2 and V1 > V2                       B I1 > I2 and V1 < V2 
C I1 < I2 and V1 > V2                       D I1 < I2 and V1 < V2 

{Q.37/P1/Nov. 2004} 
 
The diagram shows two circuits. In these circuits, 
only the internal resistances differ. 

 
Which line in the table is correct? 

 potential difference  
DFURVV������resistor 

power dissipated 
LQ������UHVLVWRU 

A greater in X than in 
Y 

less in X than in 
Y 

B greater in X than in 
Y 

greater in X than 
in Y 

C less in X than in Y less in X than in 
Y 

D less in X than in Y greater in X than 
in Y 
{Q.34/P1/Nov. 2003} 
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The diagram shows an arrangement of four 
resistors. 

 
What is the resistance between X and Y? 
A �N��          B �N��          C ���N��        D ���N� 

{Q.33/P1/June 2003} 
The circuit diagram shows a network of resistors, 
each of resistance R. 

 
What is the effective resistance between the points 
X and Y. 
A 2R / 7  B R / 2 
C 2R / 3  D 5R / 8 
 
A cell has internal resistance. It is connected to a 
resistor R, a switch and a high resistance voltmeter 
as shown in the diagram. 

 
When the switch is closed, what does the reading 
on the voltmeter represent? 
A the electromotive force of the cell 
B the potential difference across R 
C the SRWHQWLDO�GLIIHUHQFH�DFURVV�WKH�FHOO¶V�LQWHUQDO�

resistance 
D the sum of the potential difference across R and 

WKH�FHOO¶V�LQWHUQDO�UHVLVWDQFH 
 
The e.m.f. of the cell in the following circuit is 
9.0V. The reading on the high-resistance 
voltmeter is 7.5V. 

 
What is the current I ? 
  A 0.1A                                       B 0.5A  
 C 0.6A                                        D 2.0A 
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2. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4. 
 
 
 
 
 
 
 

A circuit is set up with an LDR and a fixed 
resistor as shown. 

 
The voltmeter reads 4 V.  
The light intensity is increased. 
What is a possible voltmeter reading? 
A 3V             B 4V            C 6V               D 8 V 

{Q.34/P1/June 2007} 
The diagram shows a potentiometer and a fixed 
resistor connected across a 12 V battery of 
negligible internal resistance. 

 
The fixed resistor and the potentiometer each have 
UHVLVWDQFH�������7KH�FLUFXLW�LV�GHVLJQHG�WR 
provide a variable output voltage. 
What is the range of output voltages? 
A 0 ± 6 V                                       B 0 ± 12 V  
C 6 ± 12 V                                     D 12 ± 20 V 

{Q.34/P1/ Nov. 2006} 
The diagram shows a light-dependent resistor 
(LDR) and a thermistor forming a potential 
divider. 

 
Under which set of conditions will the potential 
difference across the thermistor have the greatest 
value? 

 illumination temperature 
A low low 
B high low 
C low high 
D high high 

{Q.37/P1/June  2006} 
In the circuit shown on next column, the reading 
VT on the voltmeter changes from high to low as 
the temperature of the thermistor changes. The 
reading VL on the voltmeter changes from high to 
low as the level of light on the light-dependent 
resistor (LDR) changes.The readings on VT and 
VL are both high. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
6. 
 
 
 
 
 
 
 
 
 
 
 
 
 
7. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
What are the conditions of temperature and light 
level? 

 temperature light level 
A low low 
B low high 
C high low 
D high high 

{Q.37P1/Nov. 2005} 
The diagram shows a potential divider circuit 
designed to provide a variable output p.d. 

 
Which gives the available range of output p.d? 

 Maximum output Minimum output 
A 3.0 V 0 
B 4.5 V 0 
C 9.0 V 0 
D 9.0 V 4.5 V 

{Q. 36/P1/Nov. 2004} 
The diagram shows a potential divider connected to 
a 9.0 V supply of negligible internal resistance. 

 
What range of voltages can be obtained between P 
and Q? 
A zero to 1.5V                                 B zero to 7.5V 
C 1.5 V to 7.5V                               D 1.5 V to 9.0V 

{Q.34/P1/June 2003} 
A light-dependent resistor (LDR) and a resistor of 
UHVLVWDQFH� ���� ȍ� DUH� FRQQHFWHG� EHWZHHQ� YROWDJH�
lines held at +30 V and 0 V as shown. 
7KH�UHVLVWDQFH�RI�WKH�/'5�LV������ȍ�LQ�WKH�GDUN�EXW�
WKHQ�GURSV�WR�����ȍ�LQ�EULJKW�OLJKW� 

 
What is the corresponding change in the potential at 
X? 
A a rise of 15 V          B a fall of 15 V 
C a fall of 25 V          D a rise of 25 V 

{Q.36/P1/Specimen paper June 2001} 
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8. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
9. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
10. 
 
 
 
 
 
 
 
 
 

Which diagram shows a potential divider circuit 
that can vary the voltage across the lamp? 

 

 
{Q.33/P1/Nov. 2003} 

A potential divider is used to give outputs of 2 V 
and 3V from a 5 V source, as shown. 

 
What are possible values for the resistances R1, R2 
and R3? 

 R1 / N� R2 / N� R3 / N� 
A 2 1 5 
B 3 2 2 
C 4 2 4 
D 4 6 10 

{Q.35/P1/June 2002, Q.35/P1/June 2001} 
6L[�UHVLVWRUV��HDFK�RI�UHVLVWDQFH������DUH�
connected to a 2 V cell of negligible internal 
resistance. 

 
What is the potential difference between terminals 
X and Y? 
A 2/3V            B 8/9 V              C 4/3V         D 2V 

{Q.36/P1/Nov. 2002} 

 
 

Theory question: 
Figure 1 shows a linear variable resistor of resistance 
�����LQ�XVH�DV�D�SRWHQWLDO�GLYLGHU�WR�VXSSO\�D�
variable potential difference across a circuit. 

 
 
 

                            A 
 
 

  6.0 V 
                              ���� 
 
 
 
                                     B 
 
                                      Figure 1 
 
(a) Determine the potential difference across the 
circuit when the slider is  

(i) at A    
««««««««��9 

 
(ii) at B    

««««««««��9 
[2] 

(b) 7KH�FLUFXLW�KDV�UHVLVWDQFH�������&DOFXODWH�WKH�
potential difference across the circuit when th slider 
is half-way between A and B. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Potential difference with slider at half-way position  
 

 ��««««««««««��9�>�@ 
(c) On Figure 2, sketch how the potential difference 
across the circuit varies as the slider is moved from  
A to B.                                                                    [2] 

.                                                                           
                       A         position of slider           B 

CIRCUIT 

V/V 
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