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Explore the nature of sound waves, compare compression & rarefaction, define amplitude, Explore the hearing process in steps

Textbook, 0.1, figure 6 255, 56, 157

A sound wave is a periodic vibration transmitted through particles in matter. o o an amplitude

lﬁngitudinal waves - a wave that vibrates particles back and forth
. parallel to the direction of wave travel

233! PORYAPANS AL

Compression Rarefaction

compressions : where the particles are pressed closer together .

e
o
F.:|7

5

;l
T
Sl

rarefactions : where the particles are far a part .

R
. . , . , , High amplitude
Amplitude 15 related to how close together the particles of the medium are in the compressions.

Figure 6 The amplitude of a sound wave depends on the density of
the medium in the compressions and rarefactions.

1 Ex.plaln hﬂw Snund travels frﬂm yﬂur vﬂcal Cﬂrds -lﬂ yﬂur ldE"tH}' the areds Drh.l'_ﬂhesf and fowest denﬂff for each wave.
friend’s ears when you talk.

Vocal cord vibrates. These vibrattons are transferred to the air as sound waves. The sound waves ravel o~ Figure 6 compares longitudinal waves of low amplitude

another pEFSDHrS ears. and high amplitude. Increasing the amplitude of a
longitudinal wave pushes the particles in that wave's
compressions closer together.



Hearing Process.
1. The outer ear includes the part of the ear that we can see, the ear canal, and the eardrum; it gathers
sound waves.
2. The middle ear includes the hammer, anvil, and stirrup; it amplifies sound.
3. The inner ear includes the cochlea; it translates sound waves into electrical signals.

Semicircuar

Ear canal

I 1 |
Qutes par Middie par Inmer it
6. 18 Y e The place in a longitudinal wave where particles are far from
[F=< ,g-_'. S22 5 4 4 X
RS SRR SR SE each other is called ?
A Wavelength £ Compression
o Rarefaction
7. oy se e we Property of longitudinal wave where particles are close together
1 T - A
prer e euss e o  eTaled ?
Compression £ Wavelength
Rarefaction

8. Sound Waves

move in a circular Show !
are Surface Waves. B X PreviousNext
motion. answers

o are Longitudinal waves. 0 areTransverse Waves




The two types of regions that make up longitudinal waves are Co mpressions and extensions

Compressions and transmissions

ok
\ 4

= ||]
] \

Vibrations and transmissions

4
nun Compressions and rarefactions

13- The point in the longitudinal wave in which the medium is most spread
out is called what ?

a-compression b- amplitude c- rarefaction d- wavelength



List the orooerties of the formed imace from mirrars or lenses when the obiect is at a different distance (location of abiect)

Explain why the reflected image in a plane mirror appears o be behind the mimor

Tables 1 &2, figures 3,4, 5,6, 7,8, 10, 11

331,332,333, 334, 336, 337

Question: Why does your reflected image in a plane mirror appear to be behind the mirror?

The brain interprets light rays as traveling in straizht lines so the reflected rays seem as though they came
from an object that 1s behind the murror.

Figures: 3,4 and 5.

Figure — 3. Figure — 4.
__".-,: . --n—._h}_
'!__—.-__-H\ .F){-'II:'I.'I'i:I_,-"-—..: -
3 ;.;,.:_F -
F: . -
il |
7 |
|-|:-_'.1:IF_r|gII|

Plane Mirror.

The light rays that reflect off
of a plane mirror appear to

This gives the
illusion that objects exust
behind the plane mirror.

originate behind that mirror.

Concave mirror.

Parallel rays retlect through
the tocal point.

Light rays that travel through
the focal point are retflected
parallel to the optical axis.

Concave Mirror.

Ray A first passes through the
tocal point and then reflects
parallel to the optical axis. Ray
B 1s first parallel to the ophcal
axis and then reflects through
the focal point.

An image of the candle forms
where the two rays converge.




Figure — 6. Figure — 7. Figure — 8.
- - % Wirwal rays VRES s \L!
-~ | s [
[ 1 Image S —— . =g
Focal pein L — - o, )
— rg;f_'.' _______________________ Gpicaims - ] FL:
3 ., il:. J . \
Concave Mirror. Concave Mirror. Convex Mirror.
A light beam forms whenever | An enlarged and virtual Convex murrors always torm
someone places a light source | image forms where the reduced, upnight, virtual
at a concave mirror's tocal virtual rays converge when 1mages.
point. an object 1s placed between a
concave mirror and that
murror's focal point.

Table 1 Images Formed by Mirrars

Mirror Image Created Upright/Upside
Distance of Object from Mirror Virtual/Real Size
Shape Down
Plang |ar1y distance (virtual upright same as object
Concave object more than two focal lengths from real upside down smaller than
mirror object
ohject between one and two focal lengths :real | Uupside down | larger than ochject
object at focal point none none none
object within focal length |virtual upright larger than object
Conwvex any distance wirtual upright smaller than
object




Convex Lens.

Figure 10 The image that a convex lens forms depends on the relative positions of the lens and the object.

Citgect
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A real, reduced, and upside~-down
image tforms when an object 1s
more than two focal lengths away
from a lens.

A real enlarzed, and upside-down
image forms when an object 1s
between one and two focal lengths
from a lens.

A virtual, enlarged, and upright
image forms when an object 1s less
than one focal length from a lens.

Concave Lens.

Figure 11 — A concave lens causes light rays

to diverge.

Cptical iees

Table 2 Images Formed by Lanses
|Lens Shape |Locatlon of Object

Virtual/Real |Image Created Upright/Upside Down | Size

'{:lil.'ll.,-'FI :r:anFrT nayond 2 focal Ienglhs from lens  |real ;ij'-'all'li? doam
Er:nt:r_i:-:-v:t het«-.'een" I. :‘m;i 2 focal .h.mg:hs . lleal :u;}uuﬂ@ down
- EUI:-_ir:'n:[ within 1 focal length wirtual ;uprlght
;{.:I:‘HF‘WE inbject al any pasition Ewl\.lir'.tlem EL:|g:+r|'-g,||'||

smaller nan ahjact
larger than abject
larger than object

smaller than chijsct




5. Which of the following best describes the image formed by a plane mirror?

virtual, upright and the same size as

real, upright and the same SIIEﬂﬁﬂh]Eﬂ‘o abject

real, inverted and reduced wirtual, inverted and enlargaed

&  The image of an object as formed by a plane mirror s located .

10, this type of mirror is used in supermarkets to see around bends

plane O CONyeR

wnclow I CORcave

Quiz

2-What type of mirror causes rays parallel to the optical
axis to be reflected to the focal point?

35 a plane mirror

8 aconcave mirrgr  EORRAECT

K a convex mirror

-an;?.r of the al'j:m-E. depending an the Bahind the mirror surface S5, a divergent mirrar
Dh].en:l,'s. locaiton
Quiz
on the mirror surface in front of the mirror surface 3-What type of mirror can be used for magnification?
7. Arealimage is always
uprigh'[ - virtual 'ﬁ aconcave mifror  coancer
_ ) _ . 388 2 convex mirror
behind the mirror in front of the mirros
i a plane mirror
S a divergent mirror
3. image behind the mirror is 8
r
upright g real
O wirtual Lpside down L
focal length
4.  image above the principal axis (PA} is
o focal pont
wirtual upside down .
real O wpright
r
5. ifthe object is beyond C (2F) .
O imageis real, bigger and upright image is wirtual smalker and upside down O image is virtuial
image is real, smaller and upreht irmage is real, smalles and upside down imags is real

Quiz

4-\What refers to the distance from the center of a mirror
to the focal point?

a focal length CORRECT
‘ optical axis

‘ radius of curvature

28 index of concavity

Quiz
5-In which of these locations would you be most likely to find a
convex mirror?
S in a bathroom
S in 2 Nashlight

(& orithe side of acar  CORRECT

258 in amakeup kit

Irn tha i, all Hee rawgs meset at F What i F

certer of curmbune

refloctson

This image i3 showng a comeed mismoe bacause the mage &
[ehiscse 2 drsemers)

O rays mestng behind the mirror

tays mesting behind the mirror



Quiz

1-What do lenses do?

S5 reflect light

8 refractlight CORRECT
Jak diffract light

25 interfere with light

Quiz

2-What kind of image does a convex lens produce when the
object is more than 2 focal lengths from the lens?

S5k real, upright

8 real, upside down CORRECT
S5 virtual, upright

25 virtual, upside down

Which of the following is commect regarding the figure below?

(1) is concave lens, (2) is convex fens, and (3) is plane mirror

Figures (1), (2), and (3) represent different types of mirmors

Quiz

3-What describes the images produced by a concave lens?

25k always magnified
g always upside down

S always real

® alwaysvirtual correcT

1) Match the mirmor and lens types with thelr descriptions.

Plane Mirror * flat and smoath

Concave Mirrar  + #  curved inward

Comvex Mirrer  » curved outward

Concave Lens 4 #  thinner in the middle than at the edges
Comex Lens - + thicker in the middle than at the edges

7} Light Is refracted and spread out by
(O A} comvex mirmors,
(3 B) concave mimors,
@ C)concave lenses.
) D) convex lenses.

11l'hlﬂ1$:hw|rdnn the lens shown bend incaming light that is paraliel to the optical

[

@ A) away from its optical axis
O B)toward its optical axis
O C) away from its edges
) Dy toward its focal point

(1) is convex lens, (2) is concave lens, and (3) is plane mirror

Figures (1), (2), and (3) form real image




I you stand 2m away from a plane mimor, how far away does your refllection appear 1o be from you?

Learning Outcomes Covered |

o 5CL1.1.01.019

2m

What is lhe difference balween a teas and a mirmer?

Learning Outcomes Covered |

o 5CL1.2.00.011

Im

A lens does not have a focal point; a mirror has a focal point.

A lens reflects light; a mirror refracts light.

A lens has an optical axis; a mirror does not.

A lens refracts light; a mirror reflects light.

R —
beassnssnsnsnd

)



3 Compare between optical instruments, their parts, and usas

Textbook, figures 17, 18, 20 343,345

Figure 17_A refracting

Figure 18 A retlecting telescope

Figure 20. A microscope uses two

telescope uses an objective uses two mirrors and an eyepiece | convex lenses to magnify small
lens and an eyepiece lens to lens to gather hight from distant objects.
zather light from distant objects.
objects.
Dl:lllenlu*e Evepmce kng
EfES Eyeiscs —__ -0 .~ Light from o
g : i lans 3 . distant Elh_ll?lj Bl it P s i | i g
Real image of F \\ Red image al-- g
distant object Light from distand object
digtant object “Flane gl
':IEI.':IE!%I i L:-lﬂh'l#hl'tj -

LN ave
mirpar

Lightbul

Vtv;ff’\_,

Refracting Telescopes used for
viewing bright, nearby objects
like planets and the moon.

Reflecting Telescopes used for
observing distant, faint objects
like galaxies and nebulae.

In a microscope, unlike 11 a
refracting telescope, more than
one lens magnifies the object.




Compare betwen biatic and abiotic i nd give exz o
mpare iotic and abiotic in an ecosystem and give examples on ea Textbook, figures 5, 6 89

Define the terms: limiting factors and range of tolerance and apply them to the survival of "Steelhead Trout” example

Biotic factor: any living factor in an organism’s environment, such as fish, algae, frogs, and microscopic

OTrgAanisms.
Abiotic factor: any nonliving factor in an organism’s environment, such as soil, water, temperature, and

light availability.

Limiting factor: biotic or abiotic factor that restricts the number, distribution, or reproduction of a
population within a commumty.

Tolerance: orgamsm’s ability to survive biotic and abiotic factors. As the body becomes less responsive to a
drug, an induvial needs larger and more frequent doses to achieve the same effect.

Figure 5. The deer standing on this rock 1s a biotic | Figure 6. steelhead trout are limited by the
factor 1n this stream community. Other organisms | temperature of the water in they live.

in the water, such as frogs and algae, also are
biotic factors.

Lower lmit Tolerance range Upper limit

Optimum range

Number of Organisms

Tolerance of steethead trout




. Which of the following i I biotic factor?
What does portion of the graph from 13°C to 21°C represent? e ey e e
| Outeomes Cavered |
ChaLnnosd
An ocean current of cold water

A polar bear on an ice floe
A Fungi on a rotting log

Optimum range o

A dense forest of tall trees

1. compare and contrast between abiotic and biotic factors:

Abiotic factors

2. Define the following:
A. Limiting factor:
Example

B. Tolerance range:




compare and contrast between abiotic and biotic factors:

Biotic factors

are living factors in an organism’s

5 Both part
environment,
Examples: fish, algae, frogs, dear, of
ecosystem

plants, insects, Bacteria

1. Define the following:

Abiotic factors

are the nonliving factors inan
organism’s environment,

Examples: temperature, air, water,

sunlight, soil

A. Limiting factor. is any abiotic or biotic factor that restricts the numbers, reproduction, or

distribution of organisms.
Example (Temperature, sunlight, diseases, predator, pH)

B. Tolerance range: is the ability of any organism to survive when subjected to biotic and

abiotic factors is.

C. Optimum range: The ideal range of living

can survive
2. Complete the following questions: :
S ; " but with .
cannot g O — reduceci_ 4
—  Optimum range has reproductive |
: Il ‘conditions that favor; land grm_'urth. :
] (]
Fone i Fone of ZTone of [] Fane
af I Physiclogiz=al Fhysiclagical | o= f
Intcllerarmce [ Sirvss Stress I pvicleronce
1 ]
1 L]
1
1 ]
i ]
1 S P ¥
1 > LE ]
b= [ 132 g et 25%
Tolerances of steslhead trout
+  The limiting factor in the diagram is: __ The temperature ____

*  Trout can tolerate water temperatures between  9C-25C

+  Most trout live in the optimum zone, which is the temperature range is _ 13C-21C__

*  Trout fish that live in physiological stress could not be able to grow or reproduce. (True or False)

+  Trout can't tolerate water temperatures in T>9 - T<25




Listthe models of energy flow in 2n ecasystem, and compare avalizble energy, biomss, and population size in ecological pyramids Textbook, figure 16

18

Figure 16. Ecological pyramids are models to represent trophic levels in ecosystems.

- 01%
ird-level 1.5 gin? ;
consumers Tlild?:evel Third-level

consumers

consemers

Energy lw‘\./b\
as heat

Biomass 15 total mass of living matter at each trophic level.

In a pyrarmd of energy, only 10 percent of all energy is transferred to the level above it. This occurs
because most of the energy contained in the organisms at each level 1s consumed by cellular processes or
released to the environment as heat.

Usually, the amount of biomass-~the total mass of living matter at each trophic level-decreases at each
trophic level.

The relative numpber of organisms at each trophic level also decreases because there 1s less energy available

to support organisms. The ecosystem determines the shape of an ecological pyramid.



Accord the energy pyramid bebow, which
.ﬂr‘itﬂiﬁl:tlhjﬂmml X

/o \
/T e\

A algae
.rrll:u.l:]'l.l.il.l.'l].u"rdl.-
C frogs

D raccoons

-

Why are there usually few organisms at the top of energy pyramid?

Humans hunt for organisms in this level

.

Energy s lost fram one trophic level to the next, only 10% of energy s transferred

e -

Organisms at the top are larger and require mare living space

Energy s transferred to other form and only 50% will be available In the next trophic level




Multiple choice

Find the speed of a sound wave and assign the medium the sound wave is passing through Textbook, table 1 253,254
e o i = T i S o
Table 1 Speed of Sound In Different Mediums Q1: A sound wave travelled a distance of 2000 m
Medium Speed of Sound m/s in a 4 0 s through a certain medium._ Using Table
" 1 1, determine that medium?

Alr (0°C) 330
Alr (20°C) 340 Solution:
Cork ' 500 ' Distance

. | Speed = -
Water ((0°C) 1400 Time
Water (20°C) 1200 I-?DUD
Copper 300 SIJE'-E'Ei = 4.0
Bone 4000

1 s £
et REa0 Speed = 500 m/s

Medium 1s Cork




Identify the parts of the human ear, their properties, and functions

Textbook, figures 4, 5

755, 756

15.

()

16.

@

17.

@

Figure 4: The three sections of the ear gather sound, amplify, and convert sound into an electric signal.

Semicircular
canals

Ear canal -

I I
Quter par Middie ear Inner ear

The outer ear:
(Canal & Drum)

The middle ear: (The three bones:

hammer, anvil, and stirrup),
semicircular canals and oval
window).

The inner ear.
(Cochlea and
Auditory nerve)

Function Gathering sound waves
and transmitting sound

waves into the middle ear.

Amplifying the sound waves.

Convert sound
waves to nerve
impulses.

Which part of the ear is involved in amplifying sound?

ear canal outer ear

anvil auditory nerve
Which part of the ear gathers sound waves?

middle ear auditory nerve
outer ear inner ear
Hearing loss is usually the result of damage to which part?
stirrup ear canal

hair cells outer ear



Semicircular

Ear canal
Quter ear
Middle ear

Oval window Inner ear
Cochlea

Auditory nerve
Stirrup
Anvil
Hammer

Figure 4 The three sections of the ear gather sound, amplify sound, and convert sound into an
electric signal.

Identify the three sections of the human ear.




8 Compare and relate loudness and intensity in a sound wave Textbook, figures 7,8 258,259
Intensity 1s amount of energy that flows through a certain area in a specific amount of time.
Loudness 1s human perception of sound volume, depends primarily on intensity.
Figure 7. The intensity of the sound waves from Figure 8. The volumes of different sounds are often
each computer speaker 1s related to the rate at measured in decibels.
which energy passes through an imaginary
rectangle and how far the listener 1s from the
speaker.
Lougness in Decibels
d:B :‘mc,;:‘g cond;::nm
<3 | [
"0 2035
18) Which sound wave property Is most related to loudness? Intensity Loudness

@ A) amplitude
O B)wave speed
O ©)frequency
O D)wavelength

Another word for intensity is , and It is measured in

anSwer chaices

@ Freguency, decibels @ Amplitude, hertz

@ Amplitude, decibels @ Frequency, hertz

The loudness (or intensity) of a sound wave is related to its _

ANSWET ChoKes

@ frequency @ duration

@ amplitude. @ wavelength

Is the amount of energy that passes through a certain area
in a specific amount of time.

Is the human perception of sound volume and primarily
depends on sound intensity.

Turn up volume=>greater energy is transferred=> greater
intensity.

Turn down volume=> reduce the energy=> reduce the
intensity.

A decibel is a unit of sound intensity.
* Everyincrease in 10 dB on the decibel scale
represents a tenfold increase in intensity.
Example:
50 dB is 10 More intense than a 40 dB.
60 dB is 10 x 10 or 100 times more intense than 40 dB.

100 dB is 10 “or 10 million times more than 30 dB

* Sound energy decreases with distance???

Because
1. The energy that a sound wave carries spreads
out.
2. some of the sound’s energy is transformed to
other forms of energy as it travels.

Identify the following key characteristics of sound intensity.

units of sound intensity decibels (db)
level of faintest sound humans can hear 0db
sustained sound level that damages human hearing 90 db
short-duration sound level that can cause pain 120 db

Wearing ear protection (earplugs) can help to protect ear.




Which of the following will change if you turn up a radio’s volume?

Wave velocity and intensity

Frequency and amplitude

Intensity and pitch



Compare and relate frequency, wavelength, and pitch in two different sound waves Textbook, figure 9 260

Figure 9 Every musical note has a distinct frequency,
which gives that note a distinct pitch.

Frequency 1s a measure of how many
5 «» _ | wavelengths passes a particular point each

i» .
o [ & S second, measured 1n hertz (Hz).
¥ e
i is perception of how hi low :
i & : . & X ” . Pitch is perceyﬂiq_ﬂ of how high or low a sound
15; related to the frequency of the sound waves.
a0 ra mi fa ol Ia 1l do
262 204 330 349 302 440 494 523
Hz Hz Hz Hz Hz Hz Hz Hzx

Question. Using the musical scale in Figure 9, make a table showing how many wavelengths will pass you
in one minute for each note. What 1s the relationship between frequency and the number of wavelengths
per minute? t = 60 s.

number of wavelengths (n)

Frequency (f) = , . = ot
d y () time (1) /
Frequency {f} 262 Hz 204 Hz | 5330 Hz | 349 Hz | 392 Hz | 440 Hz (424 Hz | 525 H=z
Number of 15720 17640 19800 20940 25520 26400 29640 | 31380
Wavelength (n)

There 1s a direct proportional relationship between the frequency and the number of wavelengths per
minute.



Frequency: is o measure of how many wavelengths
pass a particular paint each second.

Langttadinal waye [wound) the frequency i the number
of compressions of rarefactions that pass by each
second,

Measwred in hertr [Me]
One H =% one wavelength passes by inone tecond,

Fréguency = nismbar of waues) Umes

Fitch: is how high or low a sound seems to be,

(i B M L
I omE W fA M 4 W B

=

_— .

MT=— Q=
T . _
T Q) ==

Hew piteh chenges whan frequancy Increasas?

The pitch of a sound is primarily related to the frequency of the

sound waves.

High frequency = High pitch
Low frequency = Low pitch

14) The human perception of pitch primarily depends on __,
O A) lowdness
3 B) resonance
() C)intensity
@& D) frequency

15) Which will you hear as the highest pitch?
O A} sound wave with frequency of #0000 Hz
) B} sound wave with frequency of 50 Hz
@ ©)sound wave with frequency of 15,000 Hz
O D) sound wave with frequency of 30,000 Hz

16) The __ is the frequancy at which a material tends to vibrate when it is disturbed.
O A pitch
O Bjquality
) C)resonance
@ Djnatural frequency

24} Fill in the blanks using the available answer cholces,
Increasing the frequency of a sound wave will change the ofa

w1
sound,

= loudness

+ imtensity
@ pitch

Which sound will you hear as the highest pitch?

LT T e e

16Hz 20 000 Hz
A AL
[ E— Seclibile fsamandes [T ——

J

Sound wave with frequency of 15,000 Hz

Sound wave with frequency of 30,000 Hz

Sound wave with frequency of 10,000 Hz

Sound wave with frequency of 5() Hz

Frequency is measured in ___

AREss TNCICEL

@ meters @ hertz
P decibels @ seconds

it the number of times a sound wave vibrates in a given time.

Lttt et
@ intensity @ frequency
@ vavelength @ =mpliude

The measure of how high or low a soind is:

snawer chaises
@ the intersiy @ thesize of the wavelength
@ how loud or soft asound is @ the pich



10

Define the Doppler effect and apply it on examples: moving sound sources, moving observers, and electromagnetic waves Textbook, figures 10, 11

261,262

Doppler effect is the change in the wave frequency that occurs due fo the relative motion of the wave as it
moves toward or away from an observer.

Figure 10
The car sends out a sound wave as it moves, The car 1s closer to the tlagger when it creates
producing compression A. Compression A compression B. Compressions A and B are closer
continues to move outward, and the car together in front of the car, so the tlagzer hears a
continues to move forward. higher pitched sound.

Compression 4

Campression &

Comprassion B |

. - Police use radar guns to measure the speeds of motorists on highways. Radar
gun’s funchion based on the Doppler effect.

Question: Explain why a passing car would exhibit a greater sound
frequency change when 1t moves at 30 m/s than when if moves at 12 m/s.
The compressions would be closer together in front of and farther apart
behind the faster moving car. This results 1n a greater frequency in front of
the faster moving car but a lesser frequency behind the faster moving car.




What Is the Doppler Effect?
answer OhosCes
A change In frequency due to the relative

motion of a wave source and an observer

You are standing on the side of the road when a police car races past you with its siren on.
After the police car passes you, what happens to the pitch of the siren?

When a wave overlaps with another wave

Swer ChOCes

tincreases It decreases

When a wave bounces off of another cbject _ When 3 wave bends due to traveling

It turns red

through a different medium

When the car moves AWAY from you, its horn seems... _L_we i| Lookatthe picture. Who is experiencing a higher pitched sound?
answer choices
ANSwer e
Low pitched High pitched Observer A Observer B
Normal There's no difference
R
it \When an ambulance move TOWARD you It sounds pitched.
o @&
ANSwer CHhoices
high low
medium

Which statement is correct according to the image below?

o

P -

In 1, the flagger hears a higher pitched sound, and this is refaled to the Doppler effect

In 2, the flagaer hears a lower pitched sound, and this is related to the Compressional effect

In 1, the Magger hears a Mgher pitched sound, and this (s related 1o the Compressicnal sffec

In 2. tha flagger hears a highar pitchad sound, and this s elated o the Dopplar affact

]

-

o



1

Describe different ways how sound is used and give examples on each

Textbook, Figures 19, 20, 21, 22

269,270, 271, 172

Figure — 19.

Figure — 20.

Figure — 21.

Cloth drapes,
cushioned seats,
and carpeted floors
help reduce
reverberations in
this concert hall.

Hydrophone

Reflected signal

Sonar signal

Bats and dolphins
navigate and locate
prey by using
echolocation.

People use sonar to find objects
that are underwater.

Ultrasonic waves are
directed into a

pregnant woman's
uterus to form
images of her fetus.
This allows doctors to
safely monitor the
fetus's growth.

Acoustics: Study of sounds.

Echolocation: process by which objects are located by emitting sounds and interpreting the sound waves

that are reflected from those objects.

SONAR: SOund Navigation And Ranging- use of sound waves to detect and measure objects underwater.

Ultrasound: sound waves with a frequency above 20,000 Hz; cannot be heard by humans.



1. Which is the study of sound?

S, sonar
B acoustics  CORRECT

4, echolocation

S, radar
Quiz

3. Which process does this illustration represent?

Sy

40, echolocation €) SoOnar CORRECT

S, acoustics @~ ultrasound

Which of the following describe the process shown in the figure below?

2. Which process do bats use to find food?

A echolocation CORRECT
&~ acoustics

4, sonar
g, ultrasound
Quiz

4. Which process is used in medicine to examine parts of
the body, including the heart, liver, gallbladder,
pancreas, spleen, kidneys, breasts, eyes, and unborn

babies?
4, echolocation Jii, sonar
8 ultrasound ¢, radar
CORRECT
Echolocation
Ultrasonic
Resonance

Reverberation



What is the name of the signal used to locate a sunken ship as shown in the figure below?

- Sonar

............ s P Pt . = Pl e . S e B o R PP P s =t e ek o L e ' e = e A e . o i e o
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Describe the characteristics of plane mirror image (virtual, upright, reversed left to right, and same size as object)

Textbook, figure 3

330

Figure 3 The light rays that reflect off of a plane mirror appear to originate behind that mirror. This gives

the illusion that objects exast behind the plane mirror.

1) wirtual

2) upright

3) reversed lett to right.
4) same size as object

Images formed by a plane mirror are always:

i

Which of the following best describes the image formed by a plane mirror?

virtual, upright and the same size as

real, upright and the same size as object )
prigh I O object

real, inverted and reduced virtual, inverted and enlarged
The image of an object as formed by a plane mirrar is located /

ary of the above, depending on the
object's locaiton

behind the mirmer surface

on the mirror surface in front of the marror surface

A real image is always

upright ; wirtial

behind the mirmor O in front of the mirror

O Plare

Lormees

Type of mirrar found in a bathroom,,

Concage



If vou sland 2m away from a plane mirrorn, how lar away does your refllection appear 1o be from you?

utcomes Covered

1.1.01.019

2m

4m

8m

Im




13 Describe the eye vision problems and assign the type of lens to comrect it

Textbook, figures 14, 15 340,301

Figure 14: A farsighted person can see faraway
objects clearly, but he or she has trouble focusing
on nearby objects.

Figure 15: A nearsighted person can see nearby
objects clearly, but he or she has trouble focusing
on faraway objects.

Corrected by a convex lens.

Corrected by a concave lens.

54, 5 2 = The image shows someone who Is suffering from?

O short sightedness no eye condition
long sightedness
a.
55. f: The image shows someone who is suffering from?
|
N b.
no eye condition short sightedness
o long sightedness
C.
d.

This diagram of a human eye illusirates a common vision problem. Which of the following statements is correct?

S i e i s P M 5 o e B e g e e o
L ] 1
] |
H :
H The vision problem is nearsightedness and the type of lens to correct it is concave '
H ;
H i
e e e H
The vision problem js nearsightedness and he lype of lens lo correct it s convex
The vision problem is farsightedness and the type of lens to cormect it is conves
The vision problem is farsightedness and the type of lens to correct it is concave
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Define the levels of organization in the environment and order them from the simplest level (organism)

to the most complex level of the biosphere

Textbook, figure 7

10,11

LEVELS OF ORGANIZATION

organism — population — biological community — ecosystem biome — biosphere

Figure 7. Visualizing Levels of Organizations.

Biosphers The highost kevel of
crganizstion & the bicsphece,

which & the layer of Eath—lrom Biome Aiome s 3 growp of ecosystens,
high in the atmospbene 10 deep uch 36 e corpl roefs o the coast of the
I the OCo M —Man suppoes Mo Floida Keys, Dt shave the same chmate

and have similar types of communities,

Fcosystem A
bokogical cammunity.
such s the coral real
and a8 of the abiobc
factoes, such s the
Son b That aflect it
mike up an
weonpilem

Diologicat comewnity
AN of the popalaticns
of species—iahes
con, and e
plosts—mnat (e b the
Same place at e
SHMe Ume make up o
biokogical community

Population A group of
arganiuns cf the same
spacies St intertrmod
and e = 1he samie
pince ot the sarme tme,
such i the scheel of
stped fsh & n
populrton

Orpanism An
ledradual iving thing,
zuch a5 one striped
fish, is a0 copaniem

Population: group of organisms of the same species
that occupy the same geographic place at the same
time.

Biological community: Al the interacting
populations of different species that live in the
same geographic location at the same rime.

Biome: Large group of ecosystems that share the
same climate and have similar types of
communities.

Habitat: Physical area in which an organism lives.

Niche: role, or position, of an organization 1in its
environment.

Ecosystem: biological community and all the
nonliving factors that affect 1t.




5-What is the name for a group of

interacting populations that occupy the Which of the following descriptions aboul the organization of an ecosystem is comrect?

same area at the same time?
a.
A ECGS}"StEﬂ"i Communities make up organisms, which make up populations.,
) {Communities < organisms < populations)
B. habitat
C. biological community
b.
D. biotic collection Populations make up organisms, which make up communities.
. . (Populations < organisms < communities)
6- Which defines habitat?
A. all of the biotic factors in an o
ECDS?E’[ET" Organisms make up communities, which make up populations.
E__ an area wher& an ,urgﬂnism Iim (Organisms < gommunities < DDpLIlEﬁUl"IS}
C. an area in which various species
interact d.

D. the role or []DEItIDﬂ that an Drganism Organisms make up populations, which make up communities.

has (Drganisms =< populations < commun'rﬁes)

What level of organization is all of the same species in a specific area or region at a cerfain time?

Population




Ecology is concern in studying erganisms and their interaction with the enviranment in the biosphere,
Which of the fellowing is included in the Biosphere?

I Earth's surface, surraunding stmosphare, and all lacations below Earth's surface that suppart e |

Il Al livimg and nan-living things in an ares thal make up an seawystem |
|

fiii Landmass=s, bodies of freshwater and saltwater

i only
b.
i & ii only
I & iii only

o
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List the symbiotic relationships between organisms, and relate to examples Textbook, figures 9, 10, 11 12,13,14

Symbiosis: Close mutualistic, parasitic, or commensal association between two or more species that live
together.

There are three different kinds of symbiosis: mutualism, commensalism, and parasitism.

Mutualism: relationship in which both organisms benefits.

Commensalism: symbiotic relationship in which one organism benefits and the other organism 1is neither
helped nor harmed.

Parasitism: symbiotic relationship in which one organism benefits at the expense of another organism.

Figure 9. During Figure 10. Algae live in | Figure 11. This tomato hornworm i1s host
droughts, animals this sloth’s fur as part of | to a number of pupating wasps. This case
compete for water, when | a symbiotic relationship. | of parasitism 1s unusual because the
water 1s plentiful, wasps will likely kill their host.

competition decreases.

Competition. Mutualism Parasitism




Organisms that live together in a biological community constantly interact. These interactions, along
with the ablotic factors, shape an ecosystem. Interactions include.

|

L3 A2 e
b0k Predat on Competton
- L~ .&:J — ‘.‘-’.-‘-'—
Pat avlinem { oo aabaer mutuabum
Symbiotic Drection: Study the pictures below. Choose the comect ecologocal relationship that comresponds
o T picture. Just chck the conmect answer,
Mutualism Commensalism Parayitism

+ ' .

Example Example Example
Butterflies and flowen Whales and barracles Tapoworm & Human
(Butteriles got nectar, (Bar fes lhve on whal (endoparasitiam) or Tick &

while the flowers get and whales are not dear (ectoparasitism) Both
pollinated) harmed nor benefit) Tapeworm/Tick harm host

Using the following example and the figure below, what is the type of symbiotic relationship shown?
- The sloth receives protection by camouflage from the green colored algae. Mutualism
The algae take the sloth’s fur as shelter and the fur provide the algae with moisture it need to survive.

Parasitism

Commensalism

Predator—prey




What is the type of symbiotic relationship shown in the example below?
— The tomato hormnworm is infected with cocoons of wasp.

The pupating wasps will mostly likely kill their host.
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Define autotrophs, heterotrophs, and detritivores and compare their importance in the ecosystem and impact on energy flow Textbook, figure 12, 13

15, 16

Figure 12.

Figure 13.

This wolf 1s a heterotroph that 1s about to | This fungus 1s obtaining food energy from
consume another heterotroph, a moose. the dead log. Fung1 are decomposers that
recycle materials found in dead organisms.

Autotroph: Organisms that captures energy form sunlight or inorganic substances to produce its own food;

provides the foundation of the food supply for other organisms; also called a producer.

Heterotroph: Organisms that cannot make its own food and gets its nutrients and energy requirements by

feeding on other organisms; also called a consumer.

Herbivore: heterotroph that eats only plants.
Carnivores: heterotroph that preys on other heterotrophs

Omnivores: heterotroph that consumes both plants and animals.

Detritivores: heterotroph that decomposes organic material and returns the nutrients to soil, air, and water,

making the nutrients available to other organisms.



1- Identify how energy flows through 3- How do detritivores obtain their energy in an In the following food web, under what category the labeled grasshopper is classified?
an ecosystem in a typical food chain. ecosystem?

A from an autotroph to a heterotroph A_ They feed on fragments of dead plants and animals. S o

B. from a heterotroph to an autotroph B. They feed on organisms by releasing digestive . oy LL

C. from a camivore to an herbivore ENZYyMeS. / i \
D. from an omnivore to an herbivore C. E;Z}f get energy from inorganic substances to make X /' /. ) Y

2- What type of organism is the foundation D. They use chlorophyll to capture energy from the sun

of all ecosystems?

A autotroph 4- Which type of organism exists at all trophic levels
B. herbivore except the first trophic level?
G. heterotroph A carnivores
D. decomposer B. herbivores
C. autotrophs
D. Heterotrophs
5- What type of organism returns nutrients to an 18- A (an) collects energy from sunlight or
inorganic substances to produce food.
ecosystem? Herbivore
A RS A) heterotroph
i B) herbivore
B. primary producer
C) detritivore
C. secondary producer
D) autotroph

D. top level consumer

In the following food web, under what category the tabeled mockingbird Is classified?

Autotroph

b.
f ‘ Omnivore

— ﬁ
\
> 5
Detritivore

Herbivore
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Label organisms in food chains, food webs and ecological pyramids to be herbivores, camivores, or omnivores

Textbook, figure 14, 15, 16

15, 16, 17

Figure 15. Figure 16.

Therd-heved
D aTen

A food chain1s a
simplified model
representing the
transfer of energy
from organism to
organism.

many ways in which energy trophic levels in ecosystems.
flows through organisms.

A food web 1s a model of the Ecological pyramids are models to represent

Q A food web is represented in the diagram below. @@ According to the energy pyramid below, which
What does the X mostly likely represent? arganisms are the primary consumers?

~

Fatbm
FEN YA
Snaame
(7 \\/ -
9‘\ s! Howts / Mosquitn larvae \ O
00— Wobves
A autotrophs Ngw C
B decomposers A algee
. hdcmlmphs nmﬁquimn larvae O
: C frogs
D parasites S o

The pichsie below inlere fo

1 L Tl b 81

vuly ronsnen aa SRl d

Trophuc levely  A6D b

food wely | aslaé ifo o

fooad chaln SSe il g
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Aszign on a dizgram the processes that ocour in 2 biogeochemical cycle (water, oxveen and carbon, nitrogen, and phosphorous) Textbook, igures 18, 19, 20,21

Predict the environmental impact of disturbance of concentration levels any of them and how it disrupt thier cycle

0,21, 12, 3

Figure 18. The water cycle 1s the process by which | Figure 19. The diagram shows how carbon and
water 1s continuously cycled through the biosphere. | oxygen cycle through the environment.




Figure 20. The white cliffs in Dover, England, are Figure 21. Nitrogen 1s used and reused as 1t 1s
composed almost entirely of calcium carbonate, or cycled continuously through the biosphere.
chalk. The carbon and oxygen found in these cliffs are
in the long-~term part of the cycle for carbon and

oXygen.

Figure 22. The phosphorus cycle has a short — term cycle and a long — term cycle.
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Define biodiversity, genetic biodiversity, species diversity, and ecosystem diversity

And list the impartance of biodiversity: direct economic value, indirect economic value, aesthetic and scientific values

Textbook, figures 1,2, 3,4

30,31,32

Figure 2.

Figure 3.

__ Distribution of Bird Species
g i RN

2 -
2 N

e

Number of
species

0-%

50-100

00 -mo
W 200-2%0
B 0 - 300
B »o-3%0
B =c-a00
B sco-4%0
W ¢=0-s00
W oo-mo
W ss0-cco0
W oo-oo
B 0.0

These Asian ladybird
beetles, Harmonia axyridis,
demonstrate some visible
genetic diversity because of
their different colors.

Many species gather at this
watering hole, making it a
habztat rich 1n species diversity.

This map shows the distribution
of bird species in North and
Central America. As you move
toward the tropics, biodiversity
increases.

Figure 4. Ecosystems with diverse abiotic factors support a variety of organisms.

Puffins in the Arctic.

Rainforest in South America.




Biodiversity: number of different species living 1n a specific area.

Genetic biodiversity: variety of inheritable characteristics or zenes in an interbreeding population.
Species diversity in a biological commumnity 1s the number and abundance of different species.
Ecosystemn diversity: 1s the variety of ecosystems in the biosphere.

Ecosystems with diverse abiotic factors support a varnety of organisms.

The importance of biodiversity:

1. Direct economic value. Humans depend on plants and amimals to provide food, clothing, energy,

medicine, and shelter.

2. Indirect economic value: a healthy biosphere provides many services to humans and other
organisms that live on Earth, for example, green plants provide oxygen to the atmosphere and
remove carbon dioxide. Natural processes provide drinking water that 15 safe for human use.
Aesthetic and scientific values: sustaining biodiversity helps humanity by preserving landscapes of
recreational or inspirational.

::..r:l

( What are the direct and indirect values of biodiversity N

Direct Economic Value - [ngirect Economic Value

Clean Water Protection from floods
Clean Air Decomposition of waste

Fertile Soil Protection from droughts

(limate Rentilatinng

Fnnd
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List the factors that threaten biodiversity and assign them to examples Textbook, figure 12, 13,14, 15 39,40,41,42 43,4

Factors That Threaten to the Biodiversity are:

Overexploitation: Excessive use of species that have economic value.
Overexploitation of mahogany free populations and illegal logging have led some varieties of this tree to
border on extinction

Habitat Loss: (Figure 12) If a habitat 1s destroyed or disrupted, the nahive species might have to relocate, or
they will die. For example, humans are clearing areas of tropical rain forests and are replacing the native
plants with agriculture crops or grazing land.

Fragmentation of habitat: (Figure 13) Separation of an ecosystem into small pieces of land.
Edges of a forest near a road have different abiotic factors, such as temperature, wind, and hurmdity, than

does the interior of a forest.

Climate Change: such as temperature increase. Scientists predict that climate change will threaten
approximately 25 percent of all land species by 2050.

Pollution: (Figure 14) pollution changes the composition of air, soil, and water.
Pesticides, such as DDT (dichloro-diphenyl-trichloro oethane), and industral chemicals, such as PCBs
(polycho rinated biphenyl), are examples of substances that are found in food webs.

Invasive Species: (Figure 15) Species that sigmificantly modify or disrupt habitat.
The 1mported fire ant 1s a species that was accidently introduced to the Unuted States through the port of
Mobile, Alabama, in the 1220s by ships from South Africa.



Figure 12. A declining population of one Figure 13. The smaller the habitat size, the greater
species can affect an entire ecosystem. When | percentage of the habitat that 1s subject to edge effects.
the number of harbor seals and sea lions
declined, killer whales ate more sea otters.
The decline 1n sea otter population led to an
increase in sea urchins, which eat kelp. This
led to the ultimate decline in kelp forests.

More edges in the habitat
increases the percentage of
Patch of Habltat the patch that is edge habitat.

1000 m

Edge
B Interior habiat
B Roads

Figure 14. The
concentration
of toxic
substances
increases as
the trophic
level in a food
chain
increases.

Figure 15. Invasive species, such as the fire ant, can negatively
affect biodiversity.




At one time, @ huge Nocks of passenger pigeons would darken the skies during their migration. But by the earny
1900s, they had become extinct. This s an example of .........................

b.
Biological magnification
.
Eutrophication
d.
Invasive species
Which of the following is a method used to maintaining and improving biodiversity between habitat fragmenis?
NOE 008 0 T bl k .
vt ottt o piow Mt 44yt two : Corridors .
§ b.
— oA Bioremediation
| - R
Habitat fragmentation
Nature reserves
d.
Legislative actions




In the following figure the concentration of toxic substances increases as the trophic level in a food chain increases,
what this type of pollution s called?

GOOD LUCK



