K 9899-1-Page 1
Name: { W

. i Date
AP Physics U SHM & Waves
. half peried
Simple Harmonic Motion & Waves | p= 20 \Pj e
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1) Asimple pendulum and a mass hangingon aspringboth ~ 3)  Asimple pendulum consists of a 1.0-kilogram brass bob L"“ﬁ
c have a periods of 1 s when set into small oscillatory on a string about 1.0 meter long. It has a period of 2.0
—r e E_ motion on Earth. They are taken to Planet X, which has seconds. The pendulum would have a period of 1.0
Y the same diameter as Earth but twss. Which of second if the
1.3 T, the foIIwaing statements is true about the periods of the string were replaced by one about 0.25 meter long
D G two objects on Planet X compared to their periods on B bob were replaced by a 0.25-Kg brass sphere ™ass 1o € Pfe

[

b ™ ERp ® Tg=2m \F‘/‘ no /0)’ amplitude of the motion were increased € reluom ™ ¢8&
; A) Both are the same. %

(YD) _ . ‘ : ey bob were replaced by a 4.0-kg brass sphere mass n o $Pe
—_ The period of the pendulum is shorter; that of the E) string were replaced by one about 2.0 meters lon %
o) mass on the spring is the same. g'i A,,o‘b' @‘Y
. . S 4)  Anobject moves up and down the y-axis with an @&
=L C) The period of the mass on the spring is shorter; that of acceleration given as a function of time t by the °¢)\
'g\e pandulum Isthe saime. expression a = A sin wt, where A and w are constants.
J BayuAelongsr. What is the period of this motion?
E) Both are shorter. A o .
& = il
i 2/a Lvamy >3
{ Fson C) 2nw
D) w/(2=) = 2W
FB + Fl-. - F‘_i 200 A q -(:5‘
. 3 F’j = E) w<A
& LA 5)  When an object oscillating in simple harmonic motion is at
" its maximum displacement from the equilibrium position,
which of the following is true of the values of its speed and
12 the magnitude of the restoring force?
i . . Shep Chorg
kg w Speed: zero | K ena Y cd
Restoring Force: maximum
B) Speed:zero ‘o K30
Two identical massless springs are hung from a horizontal Restoring Force:-zero- max F*
support. A block of mass 1.2 kilograms is suspended C) Speed:maximum-
from the pair of springs, as shown above. When the block Restoﬁﬂg-Fera:-%—maximum
is in equilibrium, each spring is stretched an additional D) Speed:maximum,
@Wm 0.15 meter. SlestoringFersorzores
WV‘ Ve o E) Speed:--maximum-
When the block is set into oscillation with amplitude A, it ) Restoring-Foroe:+-maximum—
\ passes through its equilibrium point with speed v. In )
¥ o\ which of the following cases will the block, when Questions & and 7 refer to the following:

oscillating with amplitude A, also have speed v when it
passes through its equilibrium point?

ple .
‘/_ mevre bpf gl v - '--- h.-‘
otl / The block is hung from only one of the two springs. 8 e e e
o )

= J¥ The block is hung from the same two springs, but I' 2
@ =

the springs are connected in series rather than in parallel,

b‘::b‘? M A 0.5-kilogram is attached to the block. A Astanding wave of frequency § hertz is set up on a string 2 _
A) lland lllonly Tm meters long with nodes at both ends and in the center, as
B) I, I, and il prrt shown above.
C) landllonly %

None Nmax * e
E) lllonly



6) The speed at which waves propagate on the string is

A} 5m/s

B) 25m/s V”;C p
C) 04m/s

D) 20m/s . (SY 2)

@ 10 m/s =lo

7)  The fundamental frequency of vibration of the string is

A) 1Hz E

B) 10Hz 3[’?0,, J/Z Wave
25Hz

) 5Hz .2 28,

E) 7.5Hz 5= 2(§)

8) Sound in air can best be described as which of the
following types of waves?

longitudinal

B) electromagnetic Radio
C) polarized

D) torsional -h.oRsHNB
E) transverse

9) 1
34“

A particle oscillates up and down in simple harmonic
motion. Its height y as a function of time t is shown in the
diagram above. At what time t does the particle achieve
its maximum positive acceleration?

A) None of the a‘lfove. because the acceleration is

constant

B) 4s foo Whan X 13—
C) 3s

1s mox A& wWhen Mo F+
E) 2s mas >

10) Aradar operates at a wavelength of 3 centimeters. The
frequency of these waves is

A) 1010 Hz rodor = radiowones

B) 108 Hz ) -

@101°Hz V=3xlo¥=ls

D) 106 Hz .

E) 3x108 Hz f.¥ - 3xl07"k
A 310"

> x 10Kz
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11) l - I r_
P

The figure above shows two wave pulses that are
approaching each other. Which of the following best
shows the shape of the resultant pulse when the centers
of the pulses, points P and Q, coincide? i \ Cﬁ

A) ‘-=, {k_l___
@

C)

D)

) V_I_I
12) The length of a simple pendulum with a period on Earth of
one second is most nearly

A) 100m T = 24
(t% 050 m iy \Y;
0.25m 2 2
T T
D) 0.42m — = Lg% 3
E) 10m L i
Questions 13 and 14 refer to the following: X L‘Y_',o}
gvo¥ 1 “51%65}( gt " S
L
St R G
Xmin Xrpax

A block oscillates without friction on the end of a spring, as
shown above. The minimum and maximum lengths of the
spring as it oscillates are, respectively, Xmin and Xmax-
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13) Which graph can represent the kinetic energy of the block ~ 14) Which graph can represent the/total mechanical energy'of

as a function of x? <to 0 o the block-spring system as a function of x? T
1 ) .
O~F
Yoo . re m.a\f\-s
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15) An object swings on the end of a cord as a simple
pendulum with period T. Another object oscillates up and
down on the end of a vertical spring, also with period T. If
the masses of both objects are doubled, what are the new

values for the periods? 1
’rr b zﬂﬁ Same
J

A) Pendulum:-TA2
Tg g zrr\l_-‘g-

Mass on spring: T 2

Pendulum: T

Mass-on-sprng—T-

Pendulum: T

Mass on spring: ™ 2

D) Pendulum:—T-2-
Mass-on-spring—T-

Pendutum: W2 -

Mass on spring: T, 2 F
net <~

B)

E)

ek
Displacement 3¢

L

A

e
F-’r
¥

o 0 ¢ s¥ol & o

ot

16)

~= <

An object is attached to a spring and oscillates with
amplitude A and period T, as represented on the graph
above. The nature of the velocity v and acceleration a of
the object at time T/4 is best represented by which of the
following?
A) v>0;a=0
B) v=0,a=0

() v=0,a<0
D) v>0ra<0
E) 0,850

17) If the mass of a simple pendulum is doubled but its length
remains constant, its period is multiplied by a factor of

A) 2
1 TP = 2“@
c) 42 3
D) 142

18)

dovolem E‘Tj

19)

20)

21)

22)
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Which of the following is true for a system consisting of a
mass oscillating on the end of an ideal spring?

The maximum kinetic energy occurs at maximum DQ E,S‘

displacement of the mass from its equilibrium. 5"( zo‘

The maximum potential energy is achieved when the

mass passes through its equilibrium position. ne steef

The kinetic and potentnal energies are equal to each

c\s‘."ot

rch

The maximum kmetlc energy and the maximum
potential energy are equal, but occur at different
times.

The kinetic and potential energies are both constant.

When a mass is attached to a spring, the period of
oscillation is approximately 2.0 seconds. When the mass
attached to the spring is doubled, the period of oscillation

is most nearly
" L}
zwdt

A) 20s
B) 1.0s
e dovotum & T
E) 05s Z-\[Z
A cord of fixed length and uniform density, when held
between two fixed points under tension T, vibrates with a
fundamental frequency f. If the tension is doubled, the
fundamental frequency is
A) 2F \j—_ 2 _ r
2t M |
C) f/2
D) f v @z _ 5
B N2 3= o |
A vibrating tuning fork sends sound waves into the air

surrounding it. During the time in which the tuning fork
makes one complete vibration, the emitted wave travels

one wavelength
B) about 340 meters

C) adistance directly proportional to the frequency of
vibration

a distance directly proportional to the square root of
the pressure

a distance directly proportional to the square root of
the air density

A pipe, Epen at both end% has length L. The speed of

sound in the air in the pipe is v. The frequency of vibration
of the fundamental(first harmonic) standing wave that can
be set up in the pipe is

v /(2) '

D)

E)

B) (4v)/L N
C) v
D) L/(4v) d L= - wave
E) L/A2v)
A=2L



23) Anorgan pipe of length L is open at one end and closed at

the other. The fundamental (lowest frequency) standing
sound wave is set up in the pipe.

< L >

What is the wavelength of the fundamental, in terms of
the length L of the pipe? Ignore any end correction.

A) L

(&) at

C) L/4
D) 2L
E) L/2

Questions 24 and 25 refer to the following:
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A o
X0\ o 2/ A ‘(Q/
L 3 0&‘*«"* [ =
\ o Vot
\)mo-f-
e e o mox X,
LI g i mox F
i ' | sy @
Xm—ff x=( xmA -

A block on a horizontal frictionless plane is attached to a spring, as shown above. The block oscillates along the x-axis with simple

harmonic motion of amplitude A.

24) Which of the following statements about the block is

correct?
@ At x = A, its displacement is at a maximum.
Atx = 0, its acceleration is at a maximum., G = O
,e-)’ Atx =0, its velocity Is zero. max
Atx = A, its acceleration is zero. max o,
JEY” Atx = A, its velocity is at a maximum. Stop cho
direction

25) Which of the following statements about energy is correct?

,A)/The kinetic energy of the block is at a minimum at x =
0. mox ¥

The kinetic energy of the block is always equal to the
potential energy of the spring. Sw i¥ch bock 4+ for
C) The potential energy of the spring is at a minimum at x

=A, MMOox Ug
@ The potential energy of the spring is at a minimum at x
=0.

EJ" The kinetic energy of the block is at a maximum atx =

A. 5%? ohc\.n.ay_ dicectiow
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TR

Two wave pulses, each of wavelength A, are traveling toward each other along a rope as shown above. When both pulses are
in the region between points X and Y, which are a distance A apart, the shape of the rope is

A) X-—\JY

27)

Time

Two sinusoidal functions of time are combined to obtain the result shown in the figure above. Which of the following can best
be explained by using the figure?

A) Simple harmonic motion
B) Polarization

geas  Alrernade ook phase, alternade constructive +destructive
D) Dopplereffect
E) Diffraction

1
2)
3)
4)
5)
6)
7
8)
9)
10)
11)
12)
13)
14)
15)
161
17)
18)
19
20)
21)
22)
23)
24)
25)
26)
2n



