Physics 4B Winter 2016 Exam 1 Name W Mo

Dickson

Show all your work for full credit. No note cards, scratch papers or electronic devices are allowed. You
have one (1) hour to complete all four (4) questions.

1. (25 points). A negatively charged particle -q is placed at the center of a uniformly charged ring which

has positive charge Q as shown. (Let the uniform charge density per unit length be \.) The particle, of mass m,
confined to move along the x axis, is moved a small distance x along the axis (where x << a {this is a

hintg}) and released. Show that the particle oscillates in simple harmonic motion and find the frequency

(f) of oscillation. (Recall, w = 2rtf) (For full credit, you must begin by deriving an expression for the force
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2. { A rnuén-uniform, but spherically symmetric, distribution of charge has a charge density p (r)
given as: p=pofl-1/R) forr<R

P=0 forr=2R

Starting from Gauss’s Law, find an expression for the electric field in the region r< R. Use this
expression to find the value of rat which the electric field is a maximum. Your answer should be in

terms of R. | .
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3. (25 points) Find the total work required to charge one surface of a circular dielectric disk of radius R M‘lmy&'
uniformly with a total charge of Q. (Hint: Let the uniform surface charge density be ¢. Find the work O‘b e
required to bring the charge dg from infinity to the circular ring of radius r and thickness dr against the Lrevils
charge already present on the disk of radius r. Then integrate from zero to R to find the total potential J
energy) Your answer shadde be in Hderms 635 K}Q and. R
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4. (25 points) Switch S shown in the figure has been closed a long time and the electric circuit carries a
constant current. The voltage of the source is V, and the resistors and capacitors have the values G, Gz,
Ry and Ra.. The switch is now opened. After a long time with the switch open (t -> °°) by what fraction

has the charge Q; on capacitor C; changed? (Please tell me the ratio of Qz/Q2)
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