PHYSICS 321 EXAMINATION @ October 2, 1981
Chpt 1-4:

e

Closed book.  Please write on one side of paper only. Show all work.

(- .
1. Find the components of velocity in spherical coordinates. Be
)) explicit in your arguments. ~ P

242. Write down, explaining each term and pointing out use of Newton's
laws, the differential equations of motion in component form

(1.¢. dq not Teave as a single vector equation) for a single particle
moving in the following force fields:

a. Uniform.gravitational field with viscous air resistance
proportional to speed squared (3-dimensional motion).

b. Simple harmonic oscillation with a constant damping
force and cosine driving force (1-dimensional motion).

c. Uniform magnetic field B=Bk (3-dimensional motion. Particle has
charge q.)

d. Uniform gravitational field with motion constrained to a
circle (simple pendulum).

DO NOT SOLVE THESE DIFFERENTIAL EQUATIONS

.;ﬁ 4o If F=-kv for rectilinear motion of a particle, find x(t). The
B particle is initially moving with speed v, at x=0.

yogg} The motion of the 1-dimensional harmonic oscillator with damping
force -mJd x and driving force F, cos wt is given by

e i . . I w
x (t) = : = 1 g ([Nt - Ka P —
l:lz-mw\') + Y w fo - MW" )

a. What is the physical significance of the parameters
7, )\/f,?', («)‘—:1/-%—..7;:' ?
b. What is "resonance" physically? When does it occur?
c. Is this a "conservative" system? Why or why not?
d. The steady state solution is a particular solution of the

differential equation. What is the physical nature of the
solution to the homogeneous equation and why can we often ignore it?
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g POSSIBLY USEFUL INFORMATION:

In polar coordinates, a. = ro- réz

ag = re + 278
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