Based on the pictures From sest here

what is the period of t=0.0 sec positen l—‘LMM

motion of the block? e

t=0.1 sec I—I_WVVV\'.I

0.2 sec VAV

A) 2 S t=0.3 sec D./\/\/\/\/\/\,_I
B) 4s
C) 6s t=0.4 sec. ‘:l_/\/\/\/\/\/\/_l
D) 8s t=0.5 sec I_l_/\/\/\/\/\/\/_‘
E) None of these/
not enough info! 0.6 sec IAYAVAVAYAYAY:
t=0.7 sec I_I_)\/VV\M_I

t=0.8 sec DW

For a simple harmonic oscillator (mass on a spring),
what happens to the period of motion if the spring
constant is increased?

A) Increases
B) decreases
C) unchanged
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For a simple harmonic oscillator (mass on a spring),

what happens to the period of motion if the mass is
increased by 47?

A) Increases by 2x
B) Increases by 4x
C) unchanged

D) Decreases by 2x
E) Decreases by 4x

For a simple harmonic oscillator (mass on a spring),
what happens to the period of motion if the initial
displacement is increased by 47?

A) Increases by 2x
B) Increases by 4x
C) unchanged

D) Decreases by 2x
E) Decreases by 4x




A mass m oscillates at the end of a spring (constant k)
It moves between x=.1 m to x=.5 m.
The block is at x=0.3 m at t=0 sec, moves out to x=0.5
m and returns to x=0.3 m at t=2 sec.
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Write the motion in the form x(t)=x,+Acos(wt+),
and find numerical values for x,, A, w, and ¢

If time:
Write the motion in the form x(t)=x',+A'sin(w’t+¢@’),
and find numerical values for X', A, w’,and @’ ,
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Oscillators have xi(t)=A,cos(w;t+@;) (fori=1, 2)
Which parameters are different?

What is the difference between ¢, and ¢,?
Which is larger (more positive?)




If you finish early:
1) Phase paths A and B both describe a harmonic oscillator

with the same mass m. Which path describes the system
with a bigger spring constant k? v

2) How does a phase space diagram change, if you start it

with a bigger initial stretch?
3) How does a phase space diagram change, if the phase

“d” in x(t)=Acos(wt-0) changes? 2 9

Phase paths A and B both describe a harmonic
oscillator with the same mass m. Which path describes

the system with a bigger spring constant k?

C) both are the same
D) Not enough info/?7?7?




Shown below are several trajectories for a 2D oscillator.
For which one is 6,=06,=07
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Compare the motion of a 2D harmonic oscillator with two different
sets of initial conditions. In case (1) the particle is released from
rest and oscillates along the path shown. In case (2) the particle
starts with a larger x position and with a negative x component of

the velocity.
What can you say about the amplitudes of the x and y motion?

A) Ax1>Ax2’ Ay1>Ay2 y (1) vo=
B) Ax1<Ax2’ Ay1=Ay2 ——————— <—o-
C) Aa=Asa, Ay>Ay, e

D) Ax1<Ax2, Ay1<Ay2
E) Ax1=Ax2’ Ay1=Ay2 X
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Compare the motion of a 2D harmonic oscillator with two different
sets of initial conditions. In case (1) the particle is released from
rest and oscillates along the path shown. In case (2) the particle
starts with a larger x position and with a negative x component of

the velocity.

What can you say about the frequency of the x and y motion?

A) wx1>wx2!
B) wx1<wx2’
C) wx1=wx2,
D) wx1<wx2,
E) Wy 1= Wy,

wy1>wy2 y (1) Vo=

Wy=Wy, e -

U.)y1 >wy2 (2) V(())X<09
Voy—

(L)y1 <(L)y2

wy1 =wy2 X
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Which of the below trajectories most closely resembles case 2 in
the last question, where v,,=0 and v,,<0 at the release point?

Trajectory #1
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A 2D oscillator traces out the following path in the xy-plane.
What can you say about the frequencies of the x and y motion?

A) wy = 4w, 2
B) w, = 2w,

C) w,=w,

D) w, =0.5 w,

E) w, =0.25 w,

A 2D oscillator traces out the following path in the xy-plane.

What can you say about the Amplitudes of the x and y motion?

A)A > A
B) A=A,
C) A <A




Phase paths A & B below attempt to describe the
mass-on-a-spring simple harmonic oscillator.
Which path is physically possible?
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C) both are possible
D) neither is possible
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What are the roots of the auxiliary equation
D2+D-2=07

-1 and -2

A) 1
B) 1
C) -1 and 2
D)
E) Other/not sure..
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What are the roots of the auxiliary equation
y(t) +y(t) =

2-20
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Since cos(t) and cos(-t) are both solutions of
y’+y=0, can we express the general solution
asy(t)=C,cos(t) + C,cos(-t)

A) yes
B) no
C) ?7??

2-21

Consider a super ball which bounces up and down on
super concrete. After the ball is dropped from an initial
height h, it bounces with no dissipation and executes
an infinite number of bounces back to height h.

Is the motion of the ball in z simple harmonic motion?

A) yes
B) no
C) ?2?7?

2-22
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When it passes through x=0, which is correct?

A) The mass is instantaneously speeding up

B) The mass is instantaneously slowing down

C) The mass is at a maximum speed (and is thus
neither speeding up nor slowing down

D) The answer depends on which WAY it is passing
through the origin.

2-23

A mass on a spring has a small damping term added.

A mass on a spring has a small damping term added.
What happens to the period of oscillation?

A) Slightly larger than the undamped case.
B) Slightly smaller than the undamped case
C) The same as the undamped case

2.24
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The ODE for damped simple harmonic motion is:

d2
—+2 —+ 0
Tt oy =

What are the signs of the constants a and 3?

A) a,>0
B) a,p<0
C)a<0, B>0
D) a>0, B<0
E) Depends!

For a mass on a spring, with damping: F = —kx — bx

with k, b>0.
The ODE for damped simple harmonic motion is:

What are the signs of the constants a and 3?

A) a,3>0
B) a,<0
C)a<0, B>0
D) a>0, B<0
E) Depends!

13



