Due Date: ____________
Name: ____________________________

Section 2 (Electricity and Magnetism)
Assignment 6: Charges in Electric Fields
Clearly label each answer with the question number and part. 
Show all working, and explain each step. 

Suggested marks in brackets. 
Underline the key verb in each part of each question. Underline final mathematical answers.

1) An electron is released from a negative plate and allowed to travel to a positive plate 3.0 cm away. The plates have a potential difference between them of 100 Volts. (Diagram below)

a) How many joules of work are done in moving the electron from one plate to the other?
[2]



b) How many electron volts of work are done in moving the electron?
[1]



c) What does the work?
[1]

d) Calculate the strength of the E field.
[2]

e) Show that the electron’s acceleration is 5.85 x 1014 ms-2.
[2]


f) Determine the time taken for the electron to cross the field.
[2]



g) [image: image1.emf][This digpram it nor drown de soale.]
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Calculate the electron’s final velocity.
[2]

h) Would the electron reach the –ve plate if it were fired directly away from the +ve plate at 1.5 x 106 ms-1?


[3]

2) A proton is fired parallel to, and midway between, the two plates in question 1. It’s initial velocity is 4.0 x 105 ms-1. The plates are 1.0 cm long. (Diagram above)

a) How long will the proton spend between the plates, before emerging from the other end?
[2]




b) Use Newton’s 2nd law, and an expression for the force on a charged particle in an electric field, to derive an expression for the acceleration of the particle in an electric field.

c) Determine the proton’s acceleration in both horizontal and vertical directions.
[3]



d) Calculate the proton’s vertical displacement between the plates.
[2]



e) Determine the proton’s final horizontal and vertical velocity, and use the information to determine the magnitude and direction of the proton’s velocity as it leaves the plates.
[5]



Paragraph Questions (use 2-4 sentences each of which makes a clear point. The points should lead the reader along a series of logical steps that reach a conclusion).

3) Explain what ‘1000 volts’ means.
[2]




4) Derive (with equations) the expression E = V/d for the magnitude of the electric field.
[3]




5) Describe the motion of the electron in question 1.
[2]



6) Describe the motion of the proton in question 2.
[3]



7) Compare the motion of a projectile in the absence of air resistance with the motion of a charged particle in a uniform electric field.
[4]






Practical Question

8) The magnetic force on a moving charge is proportional to the size of the charge (q), the charge’s velocity (v), the strength of the magnetic field (B), and the angle (() of the velocity compared to the magnetic field. 
In an attempt to verify the equation F = q.v.B.sin ( some university students fired protons into an B field. They changed the angle at which the protons were fired until the force they wanted was reached. This was repeated for several forces. The strength of the B field was 2.3 x 10-3 Tesla.

The graph on the right shows the results they gained.

a) Calculate the gradient, showing the points used on the graph.
 [3]

b) Write the equation of the line of best fit in terms of F and sin (.
[2]

c) Use the equation of the line of best fit, and the equation F=q.v.B.sin ( to find the velocity at which the protons were fired into the E field.
[3]

Revision Question

9) A rocket of mass m is travelling at speed v when it explodes and breaks into two identical fragments, each of mass ½ m.
The two fragments, fragment A and fragment B, each travel at an angle of 60° to the rocket’s initial direction of motion, as shown in the diagram below:
[image: image2.emf]sin ©
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Determine the speed of fragment A in terms of v. Give reasons for your answer.

e- (Q. 1)
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