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The University of Britf;h Columbia
Physics 101, Section 102 Nov 09, 2005 Midterm 2

No books or notes are permitted. Do all 4 questions.

1: The plots below show the displacement of a transverse wave as a function of time and position.
The time plot was acquired at x = 0 but the position plot was not acquired at¢ = 0.

(a) Find the Time period (T) and angular frequency for this wave. @
| T= 0225 E;; 2T - 14.6 Nad [ J

(b) Find the wavelength (A) for this wave. O
1

‘\)\z \-26~v\—|

(c) What is the propagation velocity of this wave? @
NJ = >\¥= __>l. - V.28 ™ E\L‘.o\m/g\
Y O-3d2L 5
(d) Write down the complete equation, D(x,t) for this wave.
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2: (a) A 100 Hz sound wave travels with a speed of 340 m/s. What is the phase difference between two

points that are 0.6 m apart along the direction the wave is travelling? @
)\ = l- = 3_"‘_____-0 .\M’g 2 ?>‘L\ ™

5 lowo

= 20N (A = 2T (6-6) = 0.25T0V =\l-l0% ﬂaﬂ
AE = (b = ZE (o) \ )

(b) The air pipe (20°C) illustrated below has a standing wave pattern with 4 nodes and 4
antinodes. The frequency of the sound emitted is 324 Hz.

< L ’E
i) What is the length L of this tube? | @
- %=L  \= 4L &
“ ]
\J = ?>L[‘0W‘/g} g-.: 324 H2- /\-_;\_‘é__ \ oqc\YV\

u) What is the fundamental frequency for this tube?

‘Q—‘f-' T_:’Lx\j = 324 ne- @

£, = \L‘(, PR \'\’11

I.\L

iii) If the highest frequency detectable by human ears is 20,000 Hz, what is the highest harmonic
that can be heard from this tube?
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3: Sound pulses produced by a bat have a duration of gO x 10 seconds. The velocity of the

sound in air is 340 m/s.

How long is each pulse? -3 @
N\= Vxt = 34ox boxlb w7 \20'4 ™ \

If the energy carried by each pulse is 2.5 x 10” J, what is the power emitted by the bat?

€ - - % s
P= = = 2 -5 x\0 - \L\‘\“lx\o vl
t 6ox \o > B
What is the corresponding intensity intercepted by a person who is 10.0 m away from the bat?
-3 -
T = v L, = Ly Ix \o ™ W - \3'.37,><\o
LTR L x T x loo w
If the cross-sectional area of the person’s ear is 1.0 cm?, what is the power intercepted by the ear?
-4 ,‘{ O
ﬂ)e‘“:Atﬁé}A_ = Ymw\o x 3.32¥\0 L
=1
= » 0
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4: A damped mass-spring oscillator starts with energy of 2.0 J. After one complete oscillation its energy

is reduced by 10%. If the mass of the oscillator is 0.10 kg and the time period of the oscillations is 2.0 s
. . o
what is the damping constant b? vt
E): E(s) & W Elo) = 2-0°3
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