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EASY QUESTIONS 

1. The figure shows how the current 𝐼, through a filament lamp changes with the potential 

difference 𝑉 applied across it. 

 

 
 

Which of the following explains why it is not a straight-line graph? 

 

A. Electricity is used to produce light. 

B. The resistance of the filament lamp increases. 

C. The filament of the lamp is of uneven thickness. 

D. The potential difference from the battery is not stable. 

 

2. The current 𝐼 flowing through a component varies with the potential difference 𝑉 across it as 

shown. 

 

 
 

Which graph best represents how the resistance 𝑅 varies with 𝑉? 

 

 
 

3. The current-voltage characteristic graph of a component is shown below. 

What is the resistance of this component when the potential difference across it is 6.0 𝑉? 
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A. 0.50 Ω 

B. 0.58 Ω 

C. 1.71 Ω 

D. 2.00 Ω 

 

4. The graph shows the 𝐼 − 𝑉 characteristics of three electrical components, a diode, a filament 

lamp and a resistor, plotted on the same axes. 

 

 
 

Which statement is correct? 

 

A. The resistance of the diode equals that of the filament lamp at about 1.2 𝑉. 

B. The resistance of the diode is constant above 0.8 𝑉. 

C. The resistance of the filament lamp is twice that of the resistor at 1.0 𝑉. 

D. The resistance of the resistor equals that of the filament lamp at 0.8 𝑉. 

 

5. Which of the following statements is true regarding the variation of electrical resistivity of diodes 

with temperature? You may assume that diodes are made of semiconductor material. 

 

A. The scattering of electrons by lattice ions is increased by temperature, so the increase in free 

electrons is not significant enough to cause a decrease in electrical resistivity. 

B. Electrical resistivity decreases with temperature as more free electrons are available for 

conduction. 

C. At constant temperature, the electrical resistivity can be decreased by applying a greater 

potential difference. 

D. As temperature decreases, electrical resistivity decreases since mean time between collisions 

of electrons with lattice ions decreases. 

 

6. Under what circumstances will the resistance of a resistor always be equal to the reciprocal of the 

gradient of its 𝐼 − 𝑉 characteristic graph? 

 

A. When the graph is a straight line. 

B. When the graph cuts the origin. 

C. When the graph obeys Ohm’s Law. 

D. Never. 
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7. The graph below shows the variation of current 𝐼 through an electrical component with the 

potential difference 𝑉 across the component. 

 

 
 

The resistance of the component is 

 

A. constant from 0 to 𝑉1, then increases to another constant from 𝑉1 to 𝑉2.  

B. constant from 0 to 𝑉1, then decreases to another constant from 𝑉1 to 𝑉2. 

C. constant from 0 to 𝑉1, then decreases continuously from 𝑉1 to 𝑉2. 

D. constant from 0 to 𝑉1, then increases continuously from 𝑉1 to 𝑉2. 

 

8. Which of the following regarding the filament of a light bulb is true? 

 

A. The filament is ohmic if its resistance is always equal to the ratio of the potential difference 

across it to the current flowing through it. 

B. The filament is ohmic if the resistivity does not depend on physical dimensions. 

C. The filament is ohmic if its resistance is constant at a fixed temperature. 

D. The filament is ohmic regardless of the potential difference applied across it. 

 

9. The diagram shows the relationship between the current 𝐼 in a certain conductor and the potential 

difference 𝑉 across it. 

 

 
 

Which graph shows the correct relationship between its resistance 𝑅 and current 𝐼? 
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10. Which of the following graphs best represents the relationship between the current 𝐼 and the 

applied potential difference 𝑉 for a thermistor? 

 

 
 

INTERMEDIATE QUESTIONS 

11. 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? 

 

 
 

12. The graph below shows the 𝐼 − 𝑉 graph for a conductor X. 

 

 
 

What is the resistance of X when it is connected to a 5.0 𝑉 cell? 

 

A. 0.40 Ω 

B. 0.50 Ω 

C. 2.0 Ω 

D. 2.5 Ω 
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13. The 𝐼 − 𝑉 characteristics of two electrical components P and Q are shown below. 

 

 
 

Which statement is correct? 

 

A. P is a resistor and Q is a filament lamp. 

B. The resistance of Q increases as the current in it increases. 

C. At 1.9 𝐴, the resistance of Q is approximately half that of P. 

D. At 0.5 𝐴, the power dissipated in Q is double that in P. 

 

14. The graph shows the relationship between the direct current 𝐼 in a certain conductor and the 

potential difference 𝑉 across it. When 𝑉 is less than 1.0 𝑉, the current is negligible. 

 

 
 

Which statement about the conductor is correct? 

 

A. It does not obey Ohm’s Law but when 𝑉 = 1.5 𝑉, the resistance is equal to 20 Ω. 

B. It does not obey Ohm’s Law but when 𝑉 = 1.5 𝑉, the resistance is equal to 60 Ω. 

C. It obeys Ohm’s Law but when 𝑉 = 1.5 𝑉, the resistance is equal to 20 Ω. 

D. It obeys Ohm’s Law but when 𝑉 = 1.5 𝑉, the resistance is equal to 60 Ω. 

 

15. The diagram shows the relationship between the current 𝐼 in a circuit element and the potential 

difference 𝑉 across it. 
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Which statement about the circuit element is correct? 

 

A. It does not obey Ohm’s Law but when 𝑉 > 1.8 𝑉, its resistance is constant. 

B. It does not obey Ohm’s Law but when 𝑉 > 1.8 𝑉, its resistance is not constant. 

C. It obeys Ohm’s Law but when 𝑉 > 1.8 𝑉, its resistance is constant. 

D. It obeys Ohm’s Law but when 𝑉 > 1.8 𝑉, its resistance is not constant. 

 

16. Resistors A and B have the following 𝑉 − 𝐼 characteristics and are connected in the circuit as 

shown below. 

 

 
 

What is the current reading in the ammeter? 

 

A. 1.0 𝐴 

B. 1.6 𝐴 

C. 2.6 𝐴 

D. 3.0 𝐴 

 

17. A p-n junction has the forward current p.d. characteristic as shown below. It is connected in 

series with a variable, low voltage d.c. power supply, a milliammeter of negligible internal 

resistance and a 50 Ω resistor as shown. 

 

 
 

When the ammeter reads 5 𝑚𝐴, the potential difference across the supply is about 

 

A. 0.25 𝑉 

B. 0.80 𝑉 

C. 1.05 𝑉 

D. 1.25 𝑉 
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18. A student is given a sealed box containing a concealed electrical circuit. The student plots the 

current-voltage characteristics below. 

 

 
 

Which circuit is most likely to be enclosed within the box? 

 

 
 

HARD QUESTIONS 

19. A 10 Ω resistor and a thermistor are connected in series to a battery of e.m.f. 3.0 𝑉 and negligible 

internal resistance. The graph shows the voltage of both the thermistor and the resistor 

corresponding to the current flowing in them. 

 

 
 

If the resistance of the resistor is doubled, what is the e.m.f. of the new battery (assuming 

negligible internal resistance) required for current flowing in the circuit to remain the same? 

 

A. 4.0 𝑉 

B. 4.5 𝑉 

C. 5.0 𝑉 

D. 6.0 𝑉 
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20. The current that passes through certain diodes varies with potential difference across it as shown 

in the diagram below. 

 

 
 

The diode is connected in parallel with a milliammeter of resistance 100 Ω as shown above.  

What is the value of the direct current 𝐼 when the current through the milliammeter is 8 𝑚𝐴? 

 

A. 8 𝑚𝐴 

B. 14 𝑚𝐴 

C. 16 𝑚𝐴 

D. 20 𝑚𝐴 

 

21. A 15 Ω resistor and a thermistor are connected in series to a battery of electromotive force 4.5 𝑉 

and negligible internal resistance. The graph shows the current-voltage characteristics of the 

thermistor. 

 

 
 

What is the current in the circuit? 

 

A. 0.05 𝐴 

B. 0.10 𝐴 

C. 0.15 𝐴 

D. 0.20 𝐴 
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22. A circuit is set up below. 

 

 
 

Which of the following 𝐼 − 𝑉 graphs represent the current through, and voltage across, points 

AB? 

 

 
 

 

 


