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Ohms Law: 

Concept:  

 

 Statement: ____________________________________________________________________ 
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Mathematical Form:  

                             
Limitations of Ohms Law: 

 

______________________________________________________________________________ 

 

______________________________________________________________________________ 

 

  

Akhtar Mahmood (0333-4281759) 
LGS, BLL, ALJT, ALBT, TCS-Ravi 
TCS-ALCG, SALT Academy 
teacher_786@hotmail.com 



Graph: 

 

V/V            I/A   

 

 

 

 

                                         I/A                                                               V/V                         

Ohmic & Non-Ohmic Conductors: 

Ohmic Conductors:  

______________________________________________________________________________ 

 

Non-Ohmic Conductors: 

 

______________________________________________________________________________ 

 

Note:  

 

______________________________________________________________________________ 

 

 

 

 

 

 

 

 

 

 

 

Akhtar Mahmood (0333-4281759) 
LGS, BLL, ALJT, ALBT, TCS-Ravi 
TCS-ALCG, SALT Academy 
teacher_786@hotmail.com 



Graphs of Non-Ohmic materials: 

S.No. Material Graph Relative order of 
Gradient 

Relative order 
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The resistance of an electrical component is measured. 
The following meter readings are obtained. 

 
What is the resistance? 
A 2.5Ω          B 2.7Ω             C 2500Ω           D 2700Ω 

{Q.5/P1/June 2007} 
What is a correct statement of Ohm’s law? 
A The potential difference across a component equals 

the current providing the resistance and other 
physical conditions stay constant. 

B The potential difference across a component equals 
the current multiplied by the resistance. 

C The potential difference across a component is 
proportional to its resistance. 

D The potential difference across a component is 
proportional to the current in it providing physical 
conditions stay constant. 

{Q. 31/P1/June 2007} 
The current in a resistor is 8.0 mA. 
What charge flows through the resistor in 0.020 s? 
A 0.16mC         B 1.6mC         C 4.0mC          D 0.40C 

{Q. 32/P1/June 2007} 
In the circuit below, the battery converts an amount E 
of chemical energy to electrical energy when charge Q 
passes through the resistor in time t. 

 
Which expressions give the e.m.f. of the battery and 
the current in the resistor? 

 e.m.f.. current 
A EQ Q / t 
B EQ Q t 
C E / Q Q / t 
D E / Q Q t 

{Q. 35/P1/June 2007} 
A battery has an e.m.f. of 3.0 V and an internal 
resistance of 2.0 Ω. 

 
The battery is connected to a load of 4.0 Ω. 
What are the terminal potential difference V and 
output power P? 

 V / V P / W 
A 1.0 0.50 
B 1.0 1.5 
C 2.0 1.0 
D 2.0 1.5 

{Q. 36/P1/June 2007} 
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A researcher has two pieces of copper of the same 
volume. All of the first piece is made into a 
cylindrical resistor P of length x. 

 
All of the second piece is made into uniform wires 
each of the same length x which he connects 
between two bars of negligible resistance to form 
a resistor Q. 

 
How do the electrical resistances of P and Q 
compare? 
A P has a larger resistance than Q. 
B Q has a larger resistance than P. 
C P and Q have equal resistance. 
D Q may have a larger or smaller resistance than 

P, depending on the number of wires made. 
{Q. 37/P1/June 2007} 

Four point charges, each of charge Q, are placed 
on the edge of an insulating disc of radius r. 
The frequency of rotation of the disc is f. 

 
What is the equivalent electric current at the edge 
of the disc? 
A 4Qf          B 4Q / f         C 8πrQf          D 2Qf /πr 

{Q. 31/P1/June 2006, Q.14/P1/9243-June 2001} 
Which graph shows the I – V characteristic of a 
filament lamp? 

 

 
{Q. 32/P1/June 2006} 
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An electrical component has a potential difference V 
across it and a current I through it. A graph 
of I against V is drawn and is marked in three sections 
WX, XY and YZ. 

 
In which ways does the resistance of the component 
vary within each of the three sections? 

 WX XY YZ 
A constant decrease increase 
B constant increase increase 
C increase decrease constant 
D increase increase decrease 

{Q. 33/P1/June 2006} 
The resistance of a device is designed to change with 
temperature. What is the device? 
A a light-dependent resistor          B a potential divider 
C a semiconductor diode               D a thermistor 

{Q. 35/P1/June 2006} 
The current in the circuit is 4.8 A. 

 
What is the rate of flow and the direction of flow of 
electrons through the resistor R? 
A 3.0 x1019 s–1                        in direction X to Y 
B 6.0 x 1018s–1                        in direction X to Y 
C 3.0 x 1019s–1                        in direction Y to X 
D 6.0 x 1018s–1                        in direction Y to X 

{Q.31/P1/June 2006} 
Which equation is used to define resistance? 
A energy = (current)2 x resistance x time 
B potential difference = current x resistance 
C power = (current)2 x resistance 
D resistivity = resistance x area x length 

{Q.32/P1/June 2006} 
The diagram shows a low-voltage circuit for heating 
the water in a fish tank. 

 
The heater has a resistance of 3.0 Ω. The voltage 
source has an e.m.f. of 12 V and an internal resistance 
of 1.0 Ω. At what rate does the voltage source supply 
energy to the heater? 
A 27 W          B 36 W            C 48 W               D 64 W 

{Q.34/P1/June 2006} 
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The graphs show the variation with potential 
difference V of the current I for three circuit 
components. 

 

 
metal wire 
at constant 
temperature 

semiconductor 
diode 
 

filament 
lamp 
 

A X Z Y 
B Y X Z 
C Y Z X 
D Z X Y 

{Q.32/P1/Nov. 2005} 
Tensile strain may be measured by the change in 
electrical resistance of a strain gauge. A strain 
gauge consists of folded fine metal wire mounted 
on a flexible insulating backing sheet. The strain 
gauge is firmly attached to the specimen, so that 
the strain in the metal wire is always identical to 
that in the specimen. 

 
When the strain in the specimen is increased, what 
happens to the resistance of the wire? 
A It decreases, because the length decreases and 

the cross-sectional area increases. 
B It decreases, because the length increases and 

the cross-sectional area decreases. 
C It increases, because the length decreases and 

the cross-sectional area increases. 
D It increases, because the length increases and 

the cross-sectional area decreases. 
{Q.33/P1/Nov. 2005} 

The graph shows how the electric current I 
through a conducting liquid varies with the 
potential difference V across it. 
At which point on the graph does the liquid have 
the smallest resistance? 

 
{Q.34/P1/Nov. 2005} 

A copper wire of cross-sectional area 2.0 mm2 
carries a current of 10 A. 
How many electrons pass through a given cross-
section of the wire in one second? 
A 1.0 x 101                                                   B 5.0 x 106 
C 6.3 x 1019                                                 D 3.1 x 1025 

{Q.32/P1/June 2005} 
A cylindrical piece of a soft, electrically-
conducting material has resistance R. It is rolled 
out so that its length is doubled but its volume 
stays constant. What is its new resistance? 
A R / 2         B R              C 2 R              D 4 R 

{Q.33/P1/June 2005} 
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Which of the following describes the electric potential 
difference between two points in a wire that carries a 
current? 
A the force required to move a unit positive charge 

between the points 
B the ratio of the energy dissipated between the points 

to the current 
C the ratio of the power dissipated between the points 

to the current 
D the ratio of the power dissipated between the points 

to the charge moved 
{Q.31/P1/Nov. 2004} 

The diagram shows four heaters and the current in 
each. Which heater has the greatest power dissipation? 

 
{Q.32/P1/ Nov. 2004} 

When a potential difference V is applied between the 
ends of a wire of diameter d and length l, the current 
in the wire is I. 
What is the current when a potential difference of 2V 
is applied between the ends of a wire of the same 
material of diameter 2d and the length 2l ? Assume 
that the temperature of the wire remains constant.  
A I                  B 2I                    C 4I                      D 8I 

{Q.33/P1/ Nov. 2004} 
The resistance of a thermistor decreases significantly 
as its temperature increases. The thermistor is kept in 
air. The air is at room temperature. 
Which graph best represents the way in which the 
current I in the thermistor depends upon the potential 
difference V across it? 

 

 
{Q.34/P1/Nov. 2004} 
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Two wires made of the same material and of the 
same length are connected in parallel to the same 
voltage supply. Wire P has a diameter of 2 mm. 
Wire Q has a diameter of 1 mm. 
What is the ratio     Q in current / P in current ? 
A 1 / 4                B 1 / 2             C 2                  D 4 

{Q.31/P1/June 2004} 
What is an equivalent unit to 1 volt? 
A 1 JA–1       B 1 JC–1         C 1 WC–1          D 1 Ws–1 

{Q.32/P1/June 2004} 
The terminal voltage of a battery is observed to 
fall when the battery supplies a current to an 
external resistor. What quantities are needed to 
calculate the fall in voltage? 
A the battery's e.m.f. and its internal resistance 
B the battery's e.m.f. and the current 
C the current and the battery's internal resistance 
D the current and the external resistance 

{Q.33/P1/June 2004} 
The potential difference between point X and 
point Y is 20 V. The time taken for charge carriers 
to move from X to Y is 15 s, and, in this time, the 
energy of the charge carriers changes by 12 J. 
What is the current between X and Y? 
A 0.040 A                                     B 0.11 A 
C 9.0 A                                         D 25 A 

{Q.34/P1/June 2004} 
Which electrical quantity would be the result of a 
calculation in which energy is divided by charge? 
A current                               B potential difference 
C power                                D resistance 

{Q.29/P1/Nov. 2003} 
A wire carries a current of 2.0 amperes for 1.0 
hour. How many electrons pass a point in the wire 
in this time? 
A 1.2 × 10–15                                                   B 7.2 × 103 
C 1.3 × 1019                                                     D 4.5 × 1022 

{Q.30/P1/Nov. 2003} 
What physical quantity would result from a 
calculation in which a potential difference is 
multiplied by an electric charge? 
A electric current                       B electric energy 
C electric field strength             D electric power 

{Q.29/P1/June 2003} 
The current in a component is reduced uniformly 
from 100 mA to 20 mA over a period of 8.0 s. 
What is the charge that flows during this time? 
A 160mC                                   B 320mC 
C 480mC                                   D 640mC 

{Q.30/P1/June 2003} 
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 

{Q.32/P1/June 2003} 
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Which equation is used to define resistance? 
A power = (current)2 x resistance 
B resistivity = resistance x area ÷ length 
C potential difference = current x resistance 
D energy = (current)2 x resistance x time 

{Q.30/P1/Nov. 2002} 
The graph shows how the current through a lamp 
filament varies with the potential difference across it. 

 
Which statement explains the shape of this graph? 
A As the filament temperature rises, electrons can 

pass more easily through the filament. 
B It takes time for the filament to reach its working 

temperature. 
C The power output of the filament is proportional to 

the square of the current through it. 
D The resistance of the filament increases with a rise 

in temperature. 
{Q.31/P1/Nov. 2002} 

The variation with potential difference V of the 
current I in a semiconductor diode is shown below. 

 
What is the resistance of the diode for applied 
potential differences of +1.0 V and –1.0 V? 

 
resistance 

 
+1.0 V –1.0 V 

A 20 Ω infinite 
B 20 Ω Zero 
C 0.05 Ω Infinite 
D 0.05 Ω zero 

{Q.32/P1/Nov. 2002} 
The graphs show the variation with potential 
difference V of the current I for three circuit elements. 
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The three circuit elements are a metal wire at 
constant temperature, a semiconductor diode and a 
filament lamp. Which row of the table correctly 
identifies these graphs? 

 
metal wire 
at constant 
temperature 

semiconductor 
diode 

 

filament 
lamp 

A X Z Y 
B Y X Z 
C Y Z X 
D Z X Y 

{Q.30/P1/June 2002} 
In the circuit below, the battery converts an 
amount E of chemical energy to electrical energy 
when charge Q passes through the resistor in time 
t. 

 
Which expressions give the e.m.f. of the battery 
and the current in the resistor? 

 e.m.f. Current 
A EQ Q/t 
B EQ Qt 
C E/Q Q/t 
D E/Q Qt 

{Q.31/P1/June 2002} 
The filament of a 240 V, 100W electric lamp 
heats up from room temperature to its operating 
temperature. As it heats up, its resistance increases 
by a factor of 16. What is the resistance of this 
lamp at room temperature? 
A 36Ω       B 580Ω           C 1.5 kΩ         D 9.2 kΩ 

{Q.34/P1/June 2002} 
ANSWERS 

Q.No. Answer Q.No. Answer 
1.  20.  
2.  21.  
3.  22.  
4.  23.  
5.  24.  
6.  25.  
7.  26.  
8.  27.  
9.  28.  

10.  29.  
11.  30.  
12.  31.  
13.  32.  
14.  33.  
15.  34.  
16.  35.  
17.  36.  
18.  37.  
19.    
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