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MIIDTERM Exam #1 (Form A)

PHYsIcS 1B LECTURE 3

INSTRUCTOR: HECTOR GARCIA VASQUEZ

Tuesday, April 239, 2019

1:00 PM - 1:50 PM
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Question 1

A 1.80 kg physical pendulum in simple ha rmonic motion is pivoted 200 cm from its center of mass with a

moment of inertia 0.129 kg-m?. At some point in time the pendulum is 3.50° from equilibrium, and 0.524 s later
itis at-5.59° from equilibrium.

(a) Find the amplitude of oscillations.

(b) Write a function for the angular position in time, 8(t), that describes the motion between the given 0.524 s.
Set B(0) equal to the first given angle, 3.50°.
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Question 2

The figure below shows two pendulums at t = 0. At t = 0, the ball on the right has a height of 11.0 cm and the
ball on the left has a height of 25.3 cm. The balls are released from rest simultaneously. When they collide, they

stick to each other. The strings are both 60.0 cm long. The ball on the right has mass 3.00 kg, and the ball on the
left has mass 2.50 kg.

(a) Find the frequency of the motion after collision.
(b) Find the maximum angular displacement of the motion after collision.
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Question 3

A horizontal rope with some tension is given a pulse. The function that describes the motion of the pulse along
the rope is given by: '

_ (ax-bt)?
y(x,t) = Ae c

(a) If constants a, b, and c are all positive, is this pulse travelling to the left or to the right? How can we
change this function so that it describes a pulse travelling in the opposite direction?

(b} What is the wave speed of the pulse?

{c) If we make the tension in the rope twice as large, what is the new wave speed?
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A 1800 N irregular beam is hanging horizontally by its ends from the ceiling by two vertical wires (A and B), each

1.20 m long and weighing 0.130 N. The center of gravity of this beam is one-fourth of the way along the beam
from the end where wire A is attached.

Question 4

A 1.20 m long pipe is closed at one and open at the other. A standing air wave in the pipe is in its first overtone.

The pipe is held near the hanging wires, causing the strings to vibrate with large amplitude. The speed of sound
in air is 340 m/s.

(a) What is the wave speed for each wire?

(b) What mode n is produced in each string? Round to the nearest whole number. Note: if you've chosen an
indexing scheme that is different from the textbook(s), write down the formula you are using.
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Question 5

A police car’s siren emits a sinusoidal wave with frequency 350 Hz. The speed of sound is 340 m/s. The police car

is moving away from a warehouse at 35 m/s. What frequency does the driver hear reflected from the
warehouse?
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