Physics 321

Test preparation questions

(Do all including text questions)
[image: image1.png]An object of mass 2.00 kg moves on the x-axis subject to exactly two forces: a Hooke’s la
ant 8.00 N/m, and a friction force proportional to velocity with drag

force with spring cons

(a)What are y and o, for this
(b) Classify the

ystem? (Refer to M8-5.1 for definitions of these quantities).)

vstem as underdamped. critically damped, or overdamped, as appropriat

(¢) Find the position of this object as a function of time given that at i=0, the position was

1.00 m and the velocity was v,=+2.50 mis.

(d) Find the first two positive times that the object passes through x=0, and evaluate the
velocity of the object at these times

2. A critically damped oscillator of mass m=2.00 kg can move along the x-axis with natur
frequency =400 rad/s. The oscillator is at rest (v=0 and v,=0) for 1<0. AUI=0a
constant driving force of 10.0 N in the x-direction is “turned on”, and continues o act o
the oscillator for all 20.

(a) Write down () as an explicit function of time. Only the independent variable £ and
numerical constants should appear in this function. Be clear how you evaluated the
various constants, and give their physical units.

(b) As 1 becomes very large. the position and velocity of the oscillator approach definite
limits. What are these limiting values of xand v,?

(¢) What is the maximum velocity achieved by the oscillator for r>07

(d) Let.x, represent the limiting value of x found in part (b) of this problem. Find the time
(10 an accuracy of £01 s) at which the oscillator passes through x=0.99 x,,

3. An oscillator of natural angular frequency o, has an adjustable damping constant
y= @,/Q, where Q is the “quality factor™ of the system. For two values of Q, =30 and
0.5. find the following (all expressed in terms of @, and Q) when the system is drive

by a harmonic driving force of angular frequency o

(a) The value of @ at which the steady-state displacement amplitude of the driven oscillato
has its maximum.

(b) The value(s) of @ at which the steady-state displacement amplitude of the driven
oscillator is 50% of the maximum value.

(¢) The value of w at which the steady-state velocity amplitude of the driven oscillator has
maximum

0 marks.)

(Total mark for problem 3 is 2x5




