
Quimester 1 Review 12th [37
marks]

1. A current carrying wire is in the same plane as a uniform magnetic field.
The angle between the wire and the magnetic field is .

The magnetic force on the current carrying wire is
A.     zero.
B.     into the plane of the paper.
C.     out of the plane of the paper.
D.     at an angle  to the direction of the magnetic field.
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[1 mark]



2. The diagram shows the magnetic field surrounding two current-carrying
metal wires P and Q. The wires are parallel to each other and at right
angles to the plane of the page.

What is the direction of the electron flow in P and the direction of the electron flow
in Q?

3. Which of the following is a value of wavelength that is found in the visible
region of the electromagnetic spectrum?
A.     
B.     
C.     
D.     

4 × 10−5 m

4 × 10−7 m

4 × 10−9 m

4 × 10−11 m

[1 mark]

[1 mark]



4. A positively-charged particle moves parallel to a wire that carries a
current upwards.

What is the direction of the magnetic force on the particle?
A.  To the left
B.  To the right
C.  Into the page
D.  Out of the page

5. A  charge and a  charge are a distance  apart. P is a distance 
 from the  charge on the straight line joining the charges.

What is the magnitude of the electric field strength at P?
A.     

B.     

C.     

D.     
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[1 mark]

[1 mark]



6. Two wave pulses, each of amplitude A, approach each other. They then
superpose before continuing in their original directions. What is the total
amplitude during superposition and the amplitudes of the individual pulses after
superposition?

7a.

A heater in an electric shower has a power of 8.5 kW when connected to a 240 V
electrical supply. It is connected to the electrical supply by a copper cable.
The following data are available:
Length of cable = 10 m
Cross-sectional area of cable = 6.0 mm
Resistivity of copper = 1.7 × 10  Ω m

Calculate the current in the copper cable.

2
–8

[1 mark]

[1 mark]



7b. Calculate the resistance of the cable.

7c. Explain, in terms of electrons, what happens to the resistance of the
cable as the temperature of the cable increases.

[2 marks]

[3 marks]



7d. The heater changes the temperature of the water by 35 K. The specific
heat capacity of water is 4200 J kg  K .
Determine the rate at which water flows through the shower. State an appropriate
unit for your answer.

–1 –1

8. Two parallel wires P and Q are perpendicular to the page and carry equal
currents. Point S is the same distance from both wires. The arrow shows
the magnetic field at S due to P and Q.

What are the correct directions for the current at P and the current at Q?
 

[4 marks]

[1 mark]



9a.

An electron moves in circular motion in a uniform magnetic field.

The velocity of the electron at point P is 6.8 × 10  m s  in the direction shown.
The magnitude of the magnetic field is 8.5 T.

State the direction of the magnetic field.

5 –1

9b. Calculate, in N, the magnitude of the magnetic force acting on the
electron.

9c. Explain why the electron moves at constant speed.

[1 mark]

[1 mark]

[1 mark]



9d. Explain why the electron moves on a circular path.

10a.

This question is about magnetic fields.
A long straight vertical conductor carries an electric current. The conductor
passes through a hole in a horizontal piece of paper.

State how a magnetic field arises.

[2 marks]

[1 mark]



10b. On the diagram below, sketch the magnetic field pattern around the
long straight current-carrying conductor. The direction of the current is

into the plane of the paper.

[2 marks]



11a.

An ohmic conductor is connected to an ideal ammeter and to a power supply of
output voltage V.

The following data are available for the conductor:
density of free electrons = 8.5 × 10  cm
resistivity ρ = 1.7 × 10  Ωm
dimensions w × h × l = 0.020 cm × 0.020 cm × 10 cm.
The ammeter reading is 2.0 A.

Calculate the resistance of the conductor.
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[2 marks]



11b. Calculate the drift speed v of the electrons in the conductor in cm s .
State your answer to an appropriate number of significant figures.

–1

12. The frequency of the first harmonic standing wave in a pipe that is open
at both ends is 200 Hz. What is the frequency of the first harmonic in a
pipe of the same length that is open at one end and closed at the other?
A.  50 Hz
B.  75 Hz
C.  100 Hz
D.  400 Hz

[3 marks]

[1 mark]



13a.

This question is about standing (stationary) waves in a tube.

A thin tube is immersed in a container of water. A length L of the tube
extends above the surface of water.

A tuning fork is sounded above the tube. For particular values of L, a standing
wave is established in the tube.
(i) Explain how a standing wave is formed in this tube.
(ii) The frequency of the tuning fork is 256 Hz. The smallest length L for which a
standing wave is established in the tube is 33.0 cm. Estimate the speed of sound
in the tube.

[4 marks]
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13b. The diagram shows an enlarged view of the tube shown in (a). X, Y and
Z are three molecules of air in the tube.

The length L is 33.0 cm.
(i) State the direction of oscillation of molecule Y.
(ii) Identify the molecule that has the greatest amplitude.

[2 marks]
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