SHM-1.  A mass is oscillating back and forth on a spring as shown. Position 0 is the equilibrium position.
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At Which position is the magnitude of the acceleration of the mass maximum? 

A) 0

B) M

C) E

D) a is constant everywhere

At what position is the force on the mass a maximum? 

A) 0

B) M

C) E

D) force is constant everywhere.

At what position is the total energy (PE + KE) a  maximum?

A) 0

B) M

C) E

D) energy is constant everywhere.

Answers: 

Acceleration and force is max at position E. When the spring has maximum extension, the force from the spring has maximum magnitude (since F = –kx). When the force is maximum magnitude, the acceleration has maximum magnitude (since Fnet = m a ). 

Total energy is constant (by conservation of energy.)

SHM -2
A stiff spring and a floppy spring have potential energy diagrams shown below.   Which is the stiff spring?  A) PINK
B) YELLOW
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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 produces the largest amplitude motion?

A) The stiff spring
B) The floppy spring  

C) Same!

Now the identical masses on the two different springs are pulled to the side and released from rest with the same initial amplitude.  Which spring produces the largest maximum speed of its mass?

A) The stiff spring
B The floppy spring  
 C) Same!

Answers: 

Question 1: Yellow is the stiff spring because for a given x, it has the larger PE = (1/2)kx2
Q2:  Floppy spring.

Q3:  Stiff spring.

SHM -3 The position of a mass on a spring as a function of time is shown below.  When the mass is at point P on the graph, ..
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A) The velocity v > 0 

B)  v < 0 

C)  v = 0 

A) The acceleration a > 0
B)  a < 0

C)  a = 0

Answers: v > 0 and a < 0 

A short while later, x has increased so v is positive. When x is positive, the acceleration  is negative, since F = ma = –kx.  In Simple Harmonic Motion, the direction of

the force and the acceleration is back toward the origin (x=0), which the equilibrium point.

SHM-4
What is the sign of cos(225o)?  Sign of sin(225o)?  

A) cos(225o) = (+) ,  sin(225o) = (–)

B) cos(225o) = (–) ,  sin(225o) = (+)
C) cos(225o) = (+) ,  sin(225o) = (+)

D) cos(225o) = (–) ,  sin(225o) = (–)

E) None of these. One of them is zero.
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370o = (3/2).  What is cos[(3/2)] and what is sin[(3/2)] ?

A) cos[(3/2)] = 1, sin[(3/2)] = 0

B) cos[(3/2)] = 0, sin[(3/2)] = 1

C) cos[(3/2)] = 1, sin[(3/2)] = 1

D) cos[(3/2)] = 0, sin[(3/2)] = 0
E) None of these
Answers: 

Question 1) x is negative and y is also negative so cos(225o) = (–) ,  sin(225o) = (–)
Question 2) x is 0 and y is -1, so NONE of THESE: cos[(3/2)] = 0, sin[(3/2)] = -1

SHM -5
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, THEN the period ...
A)  increases
B) decreases
C) stays the same.

Answer: stays the same. The period does not depend on the amplitude A. If we double k and double m, the ratio k/m remains constant and T = 2((m/k)  remains unchanged. 

SHM -6.

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) 
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D) none of these.

Answer: the same, T.  The period of a pendulum is T = 2((L / g).  The period is independent of the mass m.
� EMBED MSDraw.Drawing.8.1  ���





� EMBED MSDraw  ���








[image: image5.wmf]2

T

[image: image6.wmf]x

t

P

_1067350518.unknown

_1067351307.unknown

_940658075.unknown

_940398050

