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Waves at Boundaries Review

in sli C te Wall
Tin slinky Lead: Slinky oo oncrete .

D

y

A wave pulse travels right in a tin slinky as a crest;
a. As it moves right, will it be a crest or trough in:
. X evrest
i. ycrest
iii. Z oyest
b. Will most of the Energy be reflected or transmitted at the following
boundaries:
i. B reflected
i. C Avonamitted
ii. D vellected
c. Will the reflected wave be a crest or a trough in the following:
iv. w-\—roL«g\r\
V. X Crestv
Vi. Yy ’-\YD\/ 7 ‘f\
d. Will the velocity change at the following boundaries:
vii. B Nes Ddaodown
viii. C yes - speed v
), S8 B \/es—b lowwdoon .



Waves at Boundaries Review >

1. If a light spring is attached to a rigid wall and a wave is introduced to the
spring, will any energy be transmitted into the wall? How much? (Qualitative

not quantitative answer) \) eS| Ve o \Hle .

2. A dense metal rod has its end open to the air / unattached. A wave is
introduced to the rod, will any energy be transmitted to the air? How much?
\{eS i 10"%5\6 ;
3. When a wave reaches a boundary of a less dense medium, its wavelength
and velocity change but its frequency does not. Explain why. s awlenathimed
con Ve faskur n \essdense medium, crests appear at 86mné “q‘l"’/ ‘Socvﬁzﬁgﬁfmbj}}
4. When a wave with a frequency of 200 l-‘z transfers from a dense medium to & cc».fzgfzmﬁ
less dense medium: gk
.. Will the transmitted wave be slower or faster? faste
ii.  What will the frequency of the wave in the less dense medium be? A0 Hz
.  Will the transmitted wave have an increased wavelength? Why or why
not? \ieg D Soomne. ‘@r@c‘wenu ol {TtSﬁi’ E,Ee‘ea( mean L \/(M YY\DL--S“

Nhave « \c’m:dor vSevelengtin. e
5. A wave moves from water (density = 1.0 g/mL) to ketchup (density = 1.2
g/mL). , :
I How does the wavelength change? gmaller wave lengti.
il. Wil the wave be erect or inverted in the water? What about the
transmitted wave into the ketchup? Tnuerteo|* erect.
iii.  Will more energy be transmitted or reflected? reflected



hysics 20 - Standing Waves Practice Name: A\’\S'\UQV Ke(%

A student shakes the end of a 2.40'm long spring (the other end being
attached to a wall.) The student shakes the spring at the frequency m
necessary to create a fourth harmonic standing wave. : '

a) How many nodes does the fourth harmonic standing wave have? [6 &
b) How many loops does the fourth harmonic standing wave have?gl

c) Whatis the waveleng‘d'\- of this standing wave? @ ,

The student from question 1 changes their standing wave to the fifth
harmonic, did the wavelength increase or decrgase? Did the frequency they
are shaking the spring at increase or decrease? Ecreaae : TNerease /

). The student from question 1 varies the frequency again and a new standing 9 e
wave with a wavelength of 1.60 m appea :.s on thi ipring. Which harmonic  &* =?° =0 ©m

does this new standing wave represent? 0.4 32065

4. The student in question 1 decides to make a standing wave with a

waveleneth of 1.25 m on the spring. Is this possible? Explain.
Y\O/ 1450 o WC\A\O{ %‘iu"l 2eol harmonic ('O,(gi('}e(cm :

5. A standing wave has 6 loops. Which harmonic does this represent?| (; %

6. A standing wave has 3 nodes. Which harmonic does this represent? m @, A
. : : . &l n .
7. A first harmonic standing wave is created when a 80.0 cm long metal rod is

SR
vibrated at 900 Hz. What is the speed of the wave through the rod? \/= = (Cf(D Hz Y |.60m
' A= BO0-OCma oSz = 0: 300 ™ #2 = LOm Ve [HH0mIS

8. What frequency of vibration, when applied to the metal rod from question 7,
would create a second harmonic standing wave? How does this frequency
compare to the frequency that created a first harmonig standing wave?

2"A hprmonic = af - Qcaece H'z> =1 g6O Nz [
Bonus - Without using any equations, find the frequency of vibration that
would create a fifth harmonic standing wave on the metal rod from
questions 7 & 8. (The information and answers from questions 7 & 8

provideaclue) Af- 5/400 He) = ;"I 500 Hz {

Numerical Answers:

Try the question first. Use the answers to check if you are correct. If you
peek before you try, you will learn a lot less.

1..a)h : 9. Third 7. 1440 m/s
b) 4 5. Sixth 8. 1800 Hz
¢) 1.200m 6. Second



