Science 8 Name: )’Ll
Optl CS l Date: &5

Block:
1. Optics Observations
2. Waves

Optics Observations

Station #1: Prisms

Place one prism in front of a ray box. Can you find the rainbow?

What are the colours of the rainbow?

Aed an%e, Mellow (ireen Blue _Indice Viclet

Station #2: Lenses

Use a ray box and see what happens when you place a concave (caved in) lens in front of the light. Draw what
you see.
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Use a ray box and see what happens when you place a convex (curved out) lens in front of the light. Draw what

you see.
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Station #3: Mirrors
Use a ray box and see what happens when you place a concave (caved in) mirror in front of the light. Draw
what you see.
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Use a ray box and see what happens when you place a convex (curved out) mirror in front of the light. Draw

what you see.
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Station #4: Curved Mirrors & Lenses

A concave mirror is a mirror that is caved in. Hold it close to your face.

Does the image seem: @ smaller // upside down

Now hold the concave mirror an arm'’s length away.

e Does the image seem: larger // upright

A convex mirror is a mirror that is curved out. Hold it close to your face.

e Does the image seem: larger (Smaller> // upside down

Now hold the convex mirror an arm'’s length away.

e Does the image seem: larger  (smaller // @ upside down

A concave lens is a lens that is caved in. Use it to look at this text.

Does the image seem: larger // upside down

Now hold up the concave lens to look at an object on the other side of the room.

e Does the image seem: larger // @ upside down

A convex lens is a lens that is curved out. Use it to look at this text.

e Does the image seem: smaller // upside down

Now hold the convex lens to look at an object on the other side of the room.

e Does the image seem: larger // upright Qéside down )




| Waves

Can you name a few waves?
- hond woounre -sound wWoare -rodic Loune
- 0Oceon wwoAne - rect Locure T ACXATLIOMNE

What is a wave?

e Disturbance or movement that mﬁm_eﬂg%@rough matter or space.

e Doesn’t cause any Fgg;:h‘gm chovnye .

o Example: joosre .Qy\ro\,%y\ o cxrocod,but eoch pesson bl s-l:%s
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e This energy must move through a_mediovrmn .

e The medium can be _2c\id , h‘gi,;gd , or %Qg )

o Examples of mediums:

oceon voare = medium o waoten

Typically, there are two types of waves:
Transverse Wave Compression Wave
Definition: Definition:
* Portictes wove up ond doun * A vove urere e postictes
move left 4o riant

Example: Example:

Woker wouwre> Slinken

Diagram: Diagram:

ek bR K e P&

We will be focusing more on TRANSVERSE waves



Characteristics of a wave:

Crest: the h‘.epe:_t point in a wave.

Trough: the __lowses£ point in a wave.

Label the crest and trough on the following diagram:
8 & las cvrest

Rest Position: the level of water __hefuoeemn the _cye =€ and tmq;g .

Label the rest position on the following diagram:

Amplitude: the ___he ',epﬁ ofthe _ cvreet or dgpzth of the _‘bm%h_

as measured from its Eior )

Label the amplitude on the following diagram:

Wavelength: the __dvatonce from___cvre =t to___cvesf or J—_m%g_-ﬁo

Label the wavelength on the following diagram:

uawel engyth




Label the following diagram:

1. Cre~t

Crest
Trough

Rest position
Amplitude
Wavelength

Frequency:

e How often does something occur?

e The number of __repetitive _motion< inagiven time.

Frequency is measured in etz ( H2 or %Q_Fgr_m_

distance travelledin1s —

rest position

one 4

wavelength ———;

(a)

Frequency: _L Hz

WAVELENGTH: long /@
FREQUENC low

distance travelled in 15 ——|

(b)

Frequency: &2 Hz

WAVELENGTH short
FREQUENCY: high

When one value increases as the other decreases, this is called an \nwvex<e relationship.



. _ogles 4 bounces

Frequency sec sec
Bouncer A: Bouncer B:
Number of bounces: Number of bounces:
Time: Time:
Frequency (bounces per second): Frequency (bounces per second):

Who had the higher frequency?

Use the following equation to calculate frequency (in hertz) for each of the examples below:

Frequency = cycles per second | mwn = 602ec

a) Pendulum: 24 swings in 6 seconds.

es oW
pooQugle> | Ruswnan g,
Sec 6 sec
b) Merry-go-round: 12 revolutions per 2 min.
QAmmn = |20 sec = rencl i
" £ i‘ﬁd_e, ) R clution . O. Rz
sec 120 sec

c) Flashing red light at an intersection: 30 flashes in 0.5 min.

oxcles 30 Flasves | W
sec 3Coec =~ ©

d) Heartrate: 18 beats per 20 second.

O0.5mwmn = 302eC .(:— s

e. cucles _ ¥ beot> .0.9 Hz
ec 20 sec

e) Car drive shaft: 2000 rpm (revolutions per minute)

£- cgres | 2000 cpv = 33.3 H=

sec 6Q sec




Characteristics of waves

Use the information in the graphs to answer the questions.

1. How long is the wavelength of the wave below? Y
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3. Which wave below has the smaller amplitude, A or B? B

4. Which wave carries more energy, Aor B? A
S hioh veode .
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5. What is the same for waves X and Y below: amplitude, wavelength, or frequency?
am;;\a-&,ude

6. Which wave has a greater frequency, X or Y? Y
7. Which wave has a longer wavelength, X or Y? X
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