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Show all of your work.

PHYSICS 273 Exam 1

1. A transverse sinusoidal wave on a taut wire has an amplitude of 2 mm and a wavelength of
1.22 m. The wave speed is 180 m/s. The wave is traveling in the positive x direction, and
the displacement is in the y direction.

(a) Write the function y(z,t) describing the motion of the wave assuming that the displace-
ment is at z = 0 and ¢ = 0 is y = 1 mm and it is moving in the positive y direction.
Give numerical values with units for all the parameters in y(z,t). 10 points

(b) Find the value of the tension in the wire given a linear density of 2.45 x 102 kg/m. 5
points

(¢) Find the maximum transverse speed of a point on the wire. 5 points

(d) Consider the position z = 2.0 m and find the first time after ¢ = Oat which the vertical
speed of the wire is zero. 5 points

(e), Find the value of the mazimum energy per unit length at any one position along the
i et string. 5 points W
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2. Suppose two waves traveling through a particular medium are superimposed:
yi(z,t) = 0.02sin(3z — 273t) and ya(z,t) = 0.02sin(4z — 364¢)
where x and y are given in meters and ¢ is in seconds.

(a) What is the beat frequency? 7 points
(b) What is the group velocity? 6 points

(c) Write the differential equation of motion of the superimposed wave. 7 points

Sab=22 £q@aD
w N \L\é\% Wz

- 215 g\ s

XC\SQQ wgoe\\s 2

S %ﬂﬁcﬂ e

L the soperimpesed

) kwe veloa
e Ve OC\bﬁo(- LoaveL )

Lihus the AvoUP velotity O
wade s A1k

have the samne 9€\ o bﬁ

e - bon ok =911

Sé‘t\s%es Lihe woRVE €QUS

“6‘“5’— ,,,,,,,,,,,,,,,,,,,,,,,,,

d’cl = <O\\W\/gxl S




3. A coil with an inductance of 88mH and a 0.94 uF capacitor are connected in series with an

alternating emf of frequency 930 Hz and an amplitude of 120V. The phase constant between
the applied voltage and the current is found to be 75 degrees.

(a) What is the resistance of the circuit? 7 points
(b) Draw a carefully labeled phasor diagram? 7 points

(c) If you could change the driving frequency, where would you tune it to make the circuit
resonant? 6 points

(d) Draw as many parallels as you can between this system and a simple harmonic oscillator.

Be as specific as possible. 10 points X — \J\)\__
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4. Consider an simple pendulum consisting of a mass M suspended from a massless string.
cee P%S, (a) Draw a free body diagram of the system. What is the "restoring force”? 10 points
&\f (b) Write the equation of motion. Assume the oscillations are very small. 5 points
W26

Hel

(c) Solve the equation of motion using an exponential function. 5 points
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