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EASY QUESTIONS 

1. An electrical conductor has a shape as shown in the figure below. 

 

 
 

When current is flowing in the conductor, what is the ratio 𝐼𝐴 to 𝐼𝐵? 

 

A. 1: 1 

B. 2: 1 

C. 4: 1 

D. 16: 1 

 

2. The Large Hardon Collider is designed to accelerate groups of protons around a large circular 

ring. At any moment, there will be 3000 groups in the ring and each group will contain about 

1011 protons. All protons go around the ring 104 times per second.  

What is the best estimate of the current in the ring? 

 

A. 50 𝜇𝐴 

B. 160 𝜇𝐴 

C. 500 𝑚𝐴 

D. 160 𝐴 

 

3. The diagram shows a model of an atom in which two electrons move round a nucleus in a 

circular orbit. The electrons complete one full orbit in 1.0 × 10−15 𝑠. 

 

 
 

What is the current caused by the motion of these electrons? 

 

A. 1.6 × 10−34 𝐴 

B. 3.2 × 10−34 𝐴 

C. 1.6 × 10−4 𝐴 

D. 3.2 × 10−4 𝐴 

 

4. A slow beam of electrons is accelerated through a uniform electric field, such that the speed of 

the electron doubles. 

What is the ratio of 
Current of slow electron beam before accleration

Current of accelerated electron beam
? 

 

A. 1 

B. 
1

√2
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C. 
1

2
 

D. 
1

22 

 

5. *H2* A uniform copper wire of cross-sectional area 8.0 × 10−6 𝑚2 has 8.5 × 1028 conduction 

electrons per cubic metre. A current flows through the rod when a potential difference is applied 

across it.  

Given that the drift velocity of the electrons in the rod is 2.3 × 10−5 𝑚 𝑠−1, what is the current in 

the rod? 

 

A. 0.25 𝐴 

B. 0.40 𝐴 

C. 2.5 𝐴 

D. 4.0 𝐴 

 

6. *H2* Charge carriers, each of charge 𝑞, move along a wire of fixed length. The number density 

of the charge carriers in the wire is 𝑛.  

What is also required for this wire to determine the average drift velocity of the charge carriers in 

terms of 𝑛 and 𝑞? 

 

A. Resistivity and cross-sectional area 

B. Current per unit of cross-sectional area 

C. Resistance per unit of cross-sectional area 

D. Potential difference per unit of cross-sectional area 

 

7. *H2* The current 𝐼 in a metal wire is given by the expression 𝐼 = 𝑛𝐴𝑞𝑣. 

What does the symbol 𝑛 represent? 

 

A. The number of atoms per unit volume of the metal. 

B. The number of free electrons per atom of the metal. 

C. The number of free electrons per unit volume of the metal. 

D. The total number of electrons per unit volume of the metal. 

 

 

INTERMEDIATE QUESTIONS 

8. A high electric potential is applied between two electrodes of a hydrogen discharge tube so that 

the gas is ionised. Electrons then move towards the positive electrode and protons towards the 

negative electrode. In each second, 5.0 × 1018 electrons and 2.0 × 1018 protons pass a cross-

section of the tube. 

What is the current flowing in the discharge tube? 

 

A. 0.32 𝐴 

B. 0.48 𝐴 

C. 0.80 𝐴 

D. 1.1 𝐴 
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9. *H2* A beam of beta particles constitutes a current of 10.0 𝜇𝐴.  

Given that these beta particles travel at a speed of 2.5 × 107 𝑚 𝑠−1, what is the average number 

of beta particles found in one centimetre length of this beam? 

 

A. 2.5 × 104 

B. 4.0 × 104 

C. 2.5 × 106 

D. 4.0 × 106 

 

10. The belt in an electrostatic machine has width 𝑤 and travels at a velocity 𝑣. The amount of 

charge per unit area on the surface of the belt is 𝜀. As the belt passes a certain point, all the 

charge is removed and carried away as an electrical current.  

Which of the following expressions gives the magnitude of this current? 

 

A. 𝑤𝑣𝜀 

B. 𝑤𝑣2𝜀 

C. 
𝑤𝜀

𝑣
 

D. 
𝑣𝜀

𝑤
 

 

11. 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. 160 𝑚𝐶 

B. 320 𝑚𝐶 

C. 480 𝑚𝐶 

D. 640 𝑚𝐶 

 

12. *H2* The drift velocity of the electrons through a cylindrical metal conductor is 𝑣 when the 

current flowing through the conductor is 𝐼.   

What is the new drift velocity of the electrons if the diameter of the cylindrical conductor is 

doubled and the current flowing through it is also doubled? 

 

A. 
𝑣

2
 

B. 𝑣 

C. 2 𝑣 

D. 4 𝑣 

 

13. *H2* A copper wire has 2.0 × 1021 free electrons in 1.0 𝑐𝑚 of its length. The drift speed of the 

electrons along the wire is 0.050 𝑐𝑚 𝑠−1.  

What is the current in the wire? 

 

A. 0.16 𝐴 

B. 16 𝐴 

C. 160 𝐴 

D. 320 𝐴 

 



CURRENT OF ELECTRICITY  The Knowledge Tap 

Prepared by Alwyn Leow 

14. *H2* A copper wire has a number density of 8.5 × 1028 conduction electrons per cubic metre, 

and a cross-sectional area of 3.2 × 10−7 𝑚2. When a potential difference is applied to the ends 

of the wire, the current is 1.0 𝐴. 

 

 
 

If all the electrons within a cylinder of length 𝐿 pass point X in 60 𝑠, what is the value of 𝐿? 

 

A. 0.00015 𝑚 

B. 0.014 𝑚 

C. 0.025 𝑚 

D. 0.20 𝑚 

 

15. A bulb lights up almost immediately when the switch is closed although the drift velocity of 

electrons in the circuit is low at the start. This occurs because 

 

A. the resistance of the wires is very low. 

B. the electrons take a very short time to reach the bulb. 

C. all free electrons drift simultaneously in the circuit. 

D. the number density of electrons is high. 

 

 

HARD QUESTIONS 

16. An accelerator produces a beam of singly-charged ions of speed 1.4 × 107 𝑚 𝑠−1.  

If the beam constitutes a current of 10 𝜇𝐴, what is the average distance between the ions? 

 

A. 2.2 × 10−7 𝑚 

B. 1.4 × 102 𝑚 

C. 4.5 × 106 𝑚 

D. 6.3 × 1013 𝑚 

 

17. The electron beam current in a cathode-ray oscilloscope is 40 𝜇𝐴. The time-base of the 

oscilloscope is set at 20 𝑚𝑠 𝑐𝑚−1.  

What is the number of electrons arriving at the screen in two centimetres length of the horizontal 

trace? 

 

A. 1010 

B. 1013 

C. 1016 

D. 1019 

 

18. *H2* A potential difference is applied between the electrodes of a gas discharge tube of area 

1.3 × 10−3 𝑚2 so that the gas is ionised into positively charged particles and electrons. The gas 

carries a current of 12.2 𝑚𝐴 and the number of electrons passing any point in the gas per unit 

time is 2.54 × 1016 𝑠−1. 

Given that the charge on each positively charged particle is 3.2 × 10−19 𝐶, and the number of 
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positively charged particles per unit volume is 1.0 × 1019 𝑚−3, what is the drift velocity of these 

positively charged particles in the gas? 

 

A. 0.98 𝑚 𝑠−1 

B. 1.96 𝑚 𝑠−1 

C. 3.91 𝑚 𝑠−1 

D. 7.82 𝑚 𝑠−1 

 

19. *H2* A 8.0 𝐴 current passes through a cylindrical copper wire with a diameter of 8.0 𝑚𝑚. The 

density of copper is 8960 𝑘𝑔 𝑚−3 and the mass of a single copper atom is 1 × 10−25 𝑘𝑔.  

Assuming that there is one conduction electron for each copper atom, what is the drift velocity of 

the electrons in the wire? 

 

A. 2.8 × 10−6 𝑚 𝑠−1 

B. 3.4 × 10−6 𝑚 𝑠−1 

C. 1.1 × 10−5 𝑚 𝑠−1 

D. 5.8 × 10−5 𝑚 𝑠−1 

 

 


