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CT16-1

Which of the following is necessary to make an object oscillate?

i. a stable equilibrium

ii. little or no friction

iii. a disturbance

A:
i only

B:   ii only

C:
iii only

D: 
i and iii

E:  All three
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CT16-2
A particle which can move along the x-axis only, is initially at equilibrium at the origin.  When displaced from the origin, the particle experiences a restoring force proportional to the displacement from the origin.  

Which of these equations represents this situation?  

(in these equations, k is a positive constant)


[image: image27..pict]
A) F = – k x  
B) F = –k    

C) F = x – k

D) F = –x + k 


E) None of these.

CT16-3

A mass is oscillating back and forth on a spring without friction, as shown.  At which position is the magnitude of the acceleration of the mass a maximum? Position 0 is the relaxed (unstretched) position of the mass.  


[image: image2.wmf]
A: 0

B: M

C: E

At what point is the total energy of the system a maximum?

A: 0

B: M

C: E



D: None of these, total energy is constant

CT16-4
[image: image1]The position of a mass on a spring as a function of time is shown below.  At the time corresponding to point P, 

A: The velocity v > 0 and acceleration a < 0

B: 
v < 0 and a > 0

C:  
v > 0 and a > 0

D:  
v < 0 and a < 0 

Hint: Where does point P move to a short time later?
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CT16-5

The solid curve is a graph of 
[image: image3.wmf].  

The dotted curve is a graph of 
[image: image4.wmf] where ( is a phase constant whose magnitude is less than (/2. 

 Is ( positive, negative or zero?

[image: image18.wmf]
A: Positive

B: Negative.

C: Zero

[Hint: cos(() reaches a maximum when (=0, that is, at cos(0).]

CT16-6
A mass on a spring oscillates with a certain amplitude and  a certain period T.  If the mass is doubled, the spring constant of the spring is doubled, and the amplitude of  motion is doubled, the period ..

A: increases

B: decreases

C: stays the same.

D: Not enough information to decide

CT16-7     A particle-on-a-spring oscillates with an amplitude A, and a period T. 

ANSWERS:

A:   twice as big.

B:   4 times as big.

C:   1/2 as big.

D:   1/4 as big.

E:    Stays the same 

If you double the amplitude, the maximum velocity becomes

If you double the amplitude, the energy of the system becomes

If you double the amplitude, the maximum acceleration becomes

If you double the amplitude, the period becomes

CT16-8

An object hangs motionless from a spring. When the object is pulled down and held, the sum of the potential energy of the spring and the gravitational potential energy of the object 

A: increases.

B: stays the same.

C: decreases.
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CT16-9
The force on a pendulum mass along the direction of motion is mgsin(.

[image: image19.wmf]
For small (,  mgsin((mg(, and the period is independent of amplitude.  For larger amplitude motion, the period 

A: increases

B: decreases

C: remains constant

Hint: does sin( get bigger or smaller than ( as ( increases.

CT16-10

A kid is swinging on a swing with a period T.  A second kid climbs on with the first, doubling the weight on the swing.  The period of the swing is now...

A:  the same, T

B: 2T

C: T Sqrt[2] 

D: T/Sqrt[2]


E: None of these
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CT16-11
[image: image20.wmf]The period of a physical pendulum is 
[image: image5.wmf].    Compare the periods of two physical pendula. One is a solid disk of mass m, radius R, supported at the edge.  The other is a hoop also of mass m, radius R, supported at the edge.

Which has the longer period?

A: Disk 

B: Hoop 

C: The periods are the same.  

On the moon, is the period different than on the Earth?

A: longer on Moon 
B: shorter
C: Periods are the same.  

CT16-11c

The period of a physical pendulum is 
[image: image6.wmf]. 

What happens to the period T of a "hoop" physical pendulum, (see last question) when the mass is doubled? 

(Careful! What happens to I?)

A:  T(new)=T(old)    



B:  T(new)= T(old)/2      

C:  T(new)=T(old)/Sqrt[2]

CT16-12
A person swings on a swing.  When the person sits still, the swing oscillates back and forth at its natural frequency.  If, instead, the person stands on the swing, the natural frequency of the swing is..

A: greater.


B: the same.



C: smaller.

 (Hint: When the person stands, the pendulum is changing from approximately a simple pendulum to approximately a physical pendulum.)
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CT16-13
[image: image21.wmf]A stiff spring and a floppy spring have potential energy diagrams shown below.   Which is the stiff spring?

                      A                                           B
Two masses are identical.  One is attached to a stiff spring; the other to a floppy spring.  Both are positioned at x=0 and given the same initial speeds.  Which spring produced the largest amplitude motion?

A: The stiff spring

B: The floppy spring

CT16-14

Your beautiful antique grandfather clock is gaining time (it is running too fast). 

To fix it, you could...

A) Use a file to shorten the pendulum

B) Hang something off the bottom to lengthen the pendulum

C) Use a file to scrape some mass off the sides of the pendulum

D) None of these things could possibly help.

CT16-15

A pendulum swings, and the angle obeys the following equation:   
[image: image7.wmf]  

(where t is the time, in seconds)  

How much time does it take to make one full swing (back and forth?)

A) 4 seconds

B) 1.5 seconds

C) 2 seconds

D) 
[image: image8.wmf] seconds (about 3.14 sec)

E) 1/
[image: image9.wmf] seconds
CT16-16

For a mass on a spring, we combined

F=ma    and   F=-kx  to get a = -(k/m) x

In other words,  
[image: image10.wmf] = -(k/m) x

We then argued the solution to this equation was

x(t) = 
[image: image11.wmf]                             where 
[image: image12.wmf]
If we now have 
[image: image13.wmf],

what do you predict for the solution to this eq'n?

A)    
[image: image14.wmf]
B)    
[image: image15.wmf]
C)    
[image: image16.wmf]
D)    
[image: image17.wmf]
E)    Just not very sure...
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