Physics 195 Fall 2009 Problem Set 5
Show all calculations. Explain all assumptions. Answer in standard MKS units.
Explicitly substitute units into your symbolic equations to verify solution.
Express answers in 5 or fewer digits. Use scientific notation as appropriate.
Conceptual Questions: Place the letter corresponding to your answer in the box.

Limit your explanation to the space provided. Please write legibly.

3. ABall starts from rest and rolls down three types of

hill, A, B and C. For hill C, does the ball’s speed...
a) increase
b) decrease A ‘-.\
€) remain constant ;

d) Need more information
Explain I
ance a5 @ Hhe enhre hirvme
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@ For hill B, does the ball’s acceleration...increase
8 ) decrease
c) remain constant

d) Unable to tell since 8 2 & then SS'“@ < ;25
Explain
as \aall reacheg bollom o Wil ...

2. A ball dropped from rest accelerates at a rate of 9.81 m/s” if we ignore air resistance. If air
resistance is not ignored, the ball reaches a terminal speed when the friction force of the air
acting on the falling ball is equal to the gravitational force acting upon the ball. If, instead of
being dropped, the ball is hurled upwards into the air at a speed greater than the terminal
speed the acceleration of the ball is...

a) 9.81 m/s?

b) less than 9.81 m/s?

[D| ¢ greater than 9.81 m/s’ but less than 19.62 m/s’

d) 19.62 m/s? or greater

e) More information is required.

Explain:

since on e way vp, there will be
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Physics 195 Fall 2009 Problem Set 5
Show all calculations. Explain all assumptions. Answer in standard MKS units,
Explicitly substitute units into Your symbolic equations to verify solution.
Express answers in 5 or fewer digits. Use scientific notation as appropriate.

3. Suppose that two identical objects travel in circular paths of equal diameter, but

one object completes twice as many rotations per unit time. The centripetal force
required to keep the faster object on the circular path is :

@) The same as the force required to keep the slower object on the path /
! c b) One-fourth of the force required to keep the slower object on the path o=

€) Half as much of the force required to keep the slower object on the
path

d) Twice as much as the force required to keep the slower object on the
path

e) Four times the force required to keep the slower object on the path
ain
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4. A scientist is completely isolated inside a smoothly moving box that travels in a straight-line
path through space. Another scientist is in a similar box, but this one is spinning smoothly
(though not rapidly enough to affect the equilibrium of the scientist). Each scientist may have
all the scientific goodies that she likes in her box for the purpose of detecting her motion
through space, but they cannot see outside the box. Which of the following statements is true
regarding the scientists?

a) The one in the spinning box can detect her motion

A b) Both can detect their motions L

C) Neither can detect their motions =

d) The one in the traveling box can detect her motion

Explain

accelerachans can be detected. b
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