y ¢ Physics 133: Midterm I

Spring 2005 Professor Frank De Lucia A 3:30 Section
Afternoon Recitation

Name (1 pt): K € /\/

Recitation Instructor (1 pt): Cor wi N

There are four pages to this midterm (plus an equation sheet). It is important that you write your name on each
page and the name of your recitation instructor on the first page. Each name is worth one point.

Be sure to include the proper units in your answers.
1 (25 pts). ‘A 4 kg object on a horizontal frictionless surface is attached to a spring and oscillates with an
angular frequency of w = 3 rad/sec. The amplitude of oscillation is 1 m. ’

(a) What is the spring constant?
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(c) What is the velocity of the mass atx; 0 (the equilibrium point)? ~ >
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(d) If the system at t =0 is at x = 0 and moving towards positive X, write in the form x = x, cos (wt + ¢) the
equation which describes the motion. X = Ipm
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2 (25 pts). A traveling wave is described by
¥(x,1) = 2.0m)sin[ (57 rad /m)x - (307 rad/s)t]

(a) What is the period of the wave?

(b) What is the velocity of the wave?
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(c) What wave would have to be added to this wave to make a pure standing wave?
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3 (20 pts). Trooper B is chasing speeder A along a straight stretch of road. Both are moving at a speed of 45

m/s. Trooper B, failing to catch up, sounds his siren again. Take the speed of sound in air to be 343 m/s and the
frequency of the source to be 500 Hz.
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(b) What frequency is heard by the speeder? (lo pﬁg
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4 (25pts). The amplitudes of two sinusoidal waves traveling in the same direction along a string are 2.0 and 6.0
mm; The phase angle for the first wave is 0 and for the second 0.75x (135°) . The waves have the same
wavelength.

(a) Is the resulting wave a standing or traveling wave?
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(b)What is the amplitude of the resulting wave’ y < Len0 + Ges 1352 A — 4, 2y =-2.29
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(c) What is the phase angle of the resulting wave?
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