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Answer: C = D > A = B.
The frequency is the inverse of the period or time for one complete swing. So the higher the frequency the smaller
the time. The period is independent of the mass of the bob and depends only on the length.

2.  
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	Answer: B = D > A = C.
The frequency is the inverse of the period or time for one complete swing. So the higher the frequency the
smaller the time. The period is independent of the mass of the bob.











3.  
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Answer: C = D > B > A.
The period is given by the square root of the mass divided by the spring constant. The period is independent of the
amplitude.

4.  
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Answer: 8 seconds.
The period is the time for the complete cycle of the oscillation so we measure along the horizontal, time, axis
from the same point—peak to peak, or trough to rough, etc—on two successive cycles..


[image: ]
Answer: 1/8 Hz.
The period is 8 seconds from the graph. The frequency is the reciprocal of the period or
1/8 Hz.



5.  
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Answer: Aileen is correct.
Since maximum displacement is the point where the spring is stretched, or compressed, the most the force exerted
by the spring has to be largest there.

6.  
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Explain your reasoning.
Answer: The signs for the displacement can be read from the graph. The velocity is related to the slope of the
graph at these points. The force exerted by a spring is always directed opposite to the displacement from
equilibrium. In this case, the spring force is the net force and the acceleration has the same direction as the net
force.


7. 
     [image: ]
a.  At which point or points are the spring potential energy and the cart’s kinetic energy both at their maximum values?  Explain your reasoning. 
None.
The spring potential energy and the cart’s kinetic energy always add up to the total energy, which is constant. So
if one is at a maximum value, the other is at a minimum value.
b.  At which point or points is the kinetic energy equal to aero?  Explain your reasoning. 
Points A and E.
The slope of the graph is zero at these points indicating zero velocity.
c.  At which point or points is the total energy at its maximum value?  Explain your reasoning.
A, B, C, D, E, F, G, and H.
The total energy is always the same.
d.  At which point or points is the spring potential energy negative?  Explain your reasoning. 
None. The spring potential energy is proportional to the square of the distance the spring is stretched or
compressed, and is always positive or zero.

e.  At which point or points is the kinetic energy positive?  Explain your reasoning. 
Points B, C, D, F, G and H.
The kinetic energy is always either positive or zero.
f.  At which point or points is the kinetic energy at its maximum value and the spring potential energy at its minimum value?  Explain your reasoning. 
Points C and G.
When the cart is in the equilibrium position the spring is unstretched and there is no spring potential energy. At
these points the kinetic energy of the cart is equal to the total energy.

g.  At which point or points is the kinetic energy at its minimum value and the spring potential energy at its maximum value:  Explain your reasoning. 
Points A and E.
When the cart is at its maximum displacement the cart is momentarily at rest and the kinetic energy is zero.

[bookmark: _GoBack] 

image6.png
'B7-SCTO7: MASS ON A VERTICAL SPRING—ACCELERATION

A mase isoscllating up and down at theend of  sping. Three students are discussing the
sceclertion o the mass:

Aileen: 1 hinkthe acceleration of the mass will be largest when it is a th end of ks
oxcilltions turing around. That's where the sprin i sreched the most.”

Begiti:  “No, | don'tsee how that cambe. s velocityis zeroafthat point, 50 s acceleration
has o be zero aso.”

Chandra: 1 disagree. The acceleration i largest when the mas i halfway between the middle
and the end because hatis where its speed is changing the most.”

‘With which, if any, of these students do you agree?
Aileen ___ Beigite ___ Chandra___ None of them
Explain you reasoning.
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B7-QRT11: OSCILLATING MASS ON SPRING DISPLACEMENT-TIME GRAPH—DIRECTIONS
A cart attached to a spring is displaced from equilibrium and then released. A

‘graph of displacement as a function of time for the cart is shown. There is no.
riction. Points are labeled A-H in the graph. The arrows and signs above the cart Da—

indicate the positive and negative directions for the displacement of the cart. j Q

Displacement, cm

For each labeled point above, ides

if the vector quantity listed below is in the positive (+) dircetion,
negative (-) dircetion, or is zero (0) i

r no direction.
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B7-QRT13: DISPLACEMENT-TIME GRAPH—ENERGY QUANTITIES
A cart attached to a spring is displaced from equilibrium and then released. A
‘graph of displacement as a function of time for the cart is shown. There is no.
friction. Points are labeled A-H in the graph.

Displacement, cm

>

16 Time,s

For cach question helow, choose from the labeled points above or state “none’ for the mass-spring-carth

system.
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'B7-RT02: SWINGING SINPLE PENDULA—OSCILLATION FAEQUENCY
“The simpl pendalum shown in Case A consist of a mass M atached to 8 massles sting of kength L. 1fthe mass s
pulled 0 one side  small distance and releasd, it wil swing back and forth. Cases B, C and D) are variations o this

system.
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B7-RTO3: SWINGING SPHERE ON LONG STRINGS—TIME FOR ONE SWING.

Metal spheresare hung on the ends of long srings. The spheres have been pulled 10 the side and releasd so that
ey are swinging back and forth. The massof the sphere and the frequency of the swing ae given n cach case.
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'B7-RT04: MasS ON HORIZONTAL SPRING SYSTEMS II—PERIOD OF OSCILLATING MasS
A block ests on  fritionlss surface snd s stached 0 the end o a spring. The cther end of the sping s attsched
02 wall Four block.spring systems are consdered. The sprngs are srciched o the ight by th distnces shown in
the figuresand thereleased from rest. The blocks oscilate back and forh. The mass and force constantof the
sprng are given for cach case.
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Rank the period (the time it takesthe block to complete one cycl) of the oscilatory motion of the block.

or

T 7 T T A AT Camot
Greatest Least thesame zem determinel
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NT9A-CRT12: VELOCITY Vs. TIME GRAPH—FREQUENCY AND PERIOD
A cart attached to a spring is displaced from equilibrium and then
released. A graph of velocity as a function of time for the cart is
shown below. There is no friction.

Velocity, emls

2
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(a) What is the period of the motion for this cart?

Explain.
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(b) What is the frequency of the motion for this cart?

Explain.




