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Springfield High School Physical Science

Learn-At-Home Packet

( 97'_{') Physical Science - Chapter 14 Waves

This completed packet is due upon return to school.

Recommended Learning Sequence

Day 1

Read textbook pages 454-462.
Answer #1-6 on page 462 on page 2 in this packet.

Day 2

Complete Concept Review 14.1 on page 3 in this packet.

Complete Cross-Disciplinary Earthquake Waves worksheet on
page 4 in this packet.

Day 3

Read textbook pages 463-471.
Answer #1-9 on page 471 on the page 5 in this packet.

Day 4

Complete Concept Review 14.2 on page 6 in this packet.

Complete the Cross-Disciplinary Architectural Acoustics
worksheet on page 7 in this packet.

Day 5

Complete the Math Skills Wave Speed problems #1-15 on
pages 8-11 in this packet.

Day 6

Read textbook pages 472-478.
Answer #1-8 on page 478 on page 12 in this packet.

Day 7

Complete Concept Review 14.3 on page 13 in this packet.

Complete the Cross-Disciplinary Bending Light Waves to
Magnify worksheet on page 14 in this packet.

Day 8

Answer Chapter 14 Review questions #1-17 on page 480 on
pages 15-16 in this packet.

Day 9

Answer Chapter 14 Review questions #18-29 on page 481 on
pages 17-18 in this packet.

Day 10

Complete the Chapter 14 Vocabulary Review on pages 19-20 in
this packet.

This completed packet is due upon return to school.




Name Class Date m

Skills Worksheet ) ‘('! N ﬂ
Concept Review G—‘f; :D E

Section: Types of Waves

1. Give three examples of mechanical waves, and identify the medium through

which they travel. — , ' .
Sovnd waves — ail'r (o2 ) Sesmic oaJavés —.

: s
@WC‘ waves —, 7he oceer) e

2. a. Name the one type of wave that does not require a medium.

b. State what oscillates in this type of wave.

3. Describe the motion of the particles in the medium for each type of wave.
How does this motion compare to the direction the wave travels?

a. transverse wave

b. longitudinal wave

4. Explain what happens to the motion of a particle as a wave passes through a
medium. How is the motion of the particle like the motion of a mass on a
spring?

Md&&'*g a__pggedlum) _eScri/fade , or-
Vibrate Jzaalglﬁcfé:ﬁd&_ a _wavi (,[&qS’SeJ éj

5. Use the figure below to answer the following questions. The figure shows a

pattern of wave fronts that are formed when a pebble is dropped into a pool
of water.

a. Compare the height of the wave fronts in circles A, B, and C. _

b. Indicate the wave front in which the energy of the e B .
wave is most spread out.

¢. Compare the amount of total energy in each of the
wave fronts.

Each Wave #()47[' /m_s 7%.& Jamr £
Hofal amodal OF €9¢5
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Skills Worksheet ) CONNECTION TO ARCHITECTURE A~/

Cross-Disciplinary

Architectural Acoustics
Read the following paragraphs, and complete the exercises below.

The speed of sound waves depends on the medium in which the sound travels.
The table below shows the speed of sound in some common materials. People

who work in the field of architectural acoustics are concerned with controlling
sound that travels in a closed space. Their goal is to make rooms and buildings
quiet yet suitable for people to enjoy talking and listening to music.

Material {Speed (m/s)
Air 344
Water 1433
Concrete 3231
Glass 3962
Hard wood 3 962
Brick 4176
Aluminum 4 877
Steel b 029
One factor that affects the acoustical quality of a room is the way the room .

reflects sound waves. Sound waves bounce off surfaces including floors, ceilings,
and walls. Using materials that absorb sound reduces sound wave reflection.
Materials that have small pockets of air that can trap the sound vibrations and
keep them from reflecting are most sound absorbent. Sound-absorbing floor and
ceiling tiles, curtains, and upholstered furniture all help to control sound wave
reflection.

When the goal is to try to keep sound from leaving a room, standard
approaches include absorbing vibrations, blocking the vibration path, and break-
ing the vibration path. Installing insulation materials such as fiberglass between
the walls and floors can absorb vibrations. Building extra thick walls, floors, and
ceilings also helps block the path of vibrations.

Exercises
1. Through which material does sound travel slowest?

Sound Fravels 7he SlowesT fn air

2, If you wanted to control sound reflection in an office, would you install metal,
wood, or cork partitions? Why?

Cock —Z fdh 9) o
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lMath Skills continued /io
0 4. A 10.0 m wire is hung from a high ceiling and held tightly below by a large L/

mass. Standing waves are created in the wire by air currents that pass over
the wire, setting it in motion. If the speed of the standing wave is 335 m/s and

its frequency is 67 Hz, what is its wavelength?
A = UV = 235 f:fs o m
B ‘____7Q-_____ _?_ﬁz.__ —— .

5. Sonar is a device that uses reflected sound waves to measure underwater

Problem

A buoy bobs up and down in the ocean. The waves have a wavelength of 2.5 m,
and they pass the buoy at a speed of 4.0 mv/s. What is the frequency of the waves?
How much time does it take for one wave to pass under the buoy?

Solution
Step 1: List the given and unknown values.

Given: wavelength, A =2.6'm
wave speed, v = 4.0 m/s

Unknown: frequency, f=? Hz
period, T=?s

Step 2: Write the equation for wave speed, and rearrange it to solve for
frequency. Write the equation for period.
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Step 3: Insert the known values into the equations, and solve.
4.0 /s
S S 5m
f=16Hz
1
T=
1.6 Hz
T=062s
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l Math Skills continued

Practice i

10. A wave with a frequency of 60.0 Hz t
wavelength of 0.90 m. What is the spee

rough vulcanized rubber with a / C
f this wave?

11. A wave with a frequency of 60.0 H2\¢rayéls through steel with a wavelength of
85.5 m. What is the speed of this wa

7 —— - -

Mixed Practice

12. Earthquakes generate shock waves that travel through Earth’s interior to
other parts of the world. The fastest of these waves are longitudinal waves,
like sound waves, and are called primary waves, or just p-waves. A p-wave
has a very low frequency, typically around 0.050 Hz. If the speed of a p-wave
with thi‘S/fequency is 8.0 km/s, what is its wavelength?

= 90 x 03" . /g )05

13. Earthgakes also produce tran@rsé” a%es that move more slowly than the

p-waves. These waves are called secondary waves, or s-waves. If the wave-
length of an s-wave is 2.3 X 10* m, and its speed is 4.5 km/s, what is its fre-

ment. yo o 45 x y0% f p
W Z e . imea gty o T2

14. A dolphin can typically hear sounds with frequencies up to 160 kHz. What is

the speed of sound 1&?‘ ifa \7& this frequency has a wavelength of
1.0 cm?
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Skils Worksheet) ||,

@ |Concept Review ¢/172- 478

P o
Val®
Section: Wave Interactions /< <

1. Describe the behavior of the waves in the following situations, and give an
example of each type of behavior.

a. Waves strike a surface or boundary.

WX Lol écb’ﬁd@ or /aﬁecf
dﬁa %C S¢ Uf*?%@é 0/’ _{z?onafaf-‘j

b. Waves pass an edge or an opening.

¢. Waves pass from one medium to another.

@ d. Waves pass through another wave.

2. Draw two waves that will interfere constructively and two waves that will
interfere destructively, and draw the resulting wave produced in each case.
Label each case constructive or destructive interference.

3. Determine the wavelength of the standing waves in the figure below. The
string is 1.5 m long.
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Chapter 14 — Waves: Vocabulary Review
Define the following terms.

1wave— /g,?f:'doff [¢ d’;/bréaﬂ(‘e Ve < \SO/C/

wa/ or S 78 €ﬁ€/7y 'S 7{”6203177/?9@0/{
7% 0"% nreolval

2. medlum -

3. mechanical wave —

4. electromagnetic wave — 2 wdav @ Fheid C'd)qS/.S?LS
@Sc:}/a_ﬁ j electric anol piggneh'c 74)6/5/-5 whech
Qadiate < guteoard at Fhe j;/ew/ /j/xy‘(/ 54523

5. transverse wave —
| o

—

6. longitudinal wave —

4 l Yo Y
7.crest— #he /7(7/7&57“ /Od’ ot of & WA - )

8. trough —

e E——

9. amplitude —

10. wavelength——ff;e O//SﬁnQQ %‘dm a /OCJrﬂ?L g o~
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