Review for Test 4.2 Light & Optics    Date______   Period____  Name____________
1.0)  Explain what happens if the amplitude of a sound wave is increased.

1.1)  Explain what happens if the frequency of a sound wave is increased.
1.2)  Jim illuminates a spot on the wall using a red laser pointer. Explain what happens if the amplitude of the light wave is increased.

1.3) Explain what happens if the frequency of the light coming out of Jim’s laser pointer increases. (Hint: “ROYGBIV”)
1.3) T  F  “As with a sound wave, the brightness of a light wave is independent of the wave’s  speed or frequency.”
2)  Draw a sketch showing the law of reflection, “angle of incidence = angle of reflection”. Be sure to include and label the reflecting surface, the surface normal, the incident ray and the reflected ray. Label the two angles, too.
3) A ray is reflected from a surface as shown in the diagram below.

[image: image1.emf]Which letter represents the angle of incidence? A) A   B) B   C) C   D) D

4) As discussed in class, when light travels from vacuum into a transparent medium, the speed of the light wave slows down.  The more dense the transparent medium is, the slower the light travels. For each of the following transitions, state whether the light wave will slow down or speed up.

A) {Slow down;  Speed up} from air into glass   

B) {Slow down;  Speed up} from air into water
C) {Slow down;  Speed up} from water into air

D) {Slow down;  Speed up} from hot air into cold air

E) {Slow down;  Speed up} from oil into water
5) (TEKS 7D – EOC) The diagram below shows a ray of light, R, entering glass from air.

[image: image2.emf]  Which path is the ray most likely to follow in the glass?

6) The diagram below represents the path of periodic waves passing from transparent medium A into transparent medium B.

[image: image3.emf]
As the waves enter medium B, their speed A) remains the same 
B) decreases   C) increases
6.1) In the figure above, which medium is more dense?  A   B

6.2) In the figure above, which medium has a larger refractive index?  A   B
7) (TEKS 7D – EOC) The diagram below represents waves passing through a small opening in a barrier. This is an example of

[image: image4.emf]  A) refraction 
B) reflection 
    C) polarization 
D) diffraction

8) Which of the following electromagnetic radiation forms has the shortest wavelength? _______________ Which has the highest frequency? ________ Which one has the greatest velocity in vacuum? ________
A) visible 

B) radio 

C) ultraviolet 

D) infrared
9.1) Photon energy is {proportional to;  inversely proportional to; totally independent of } the photon’s frequency.

9.2) Compared to visible light, ultraviolet radiation 
A) has higher frequency and greater photon energy   
B) Higher frequency and lower photon energy   
C) lower frequency and lower photon energy  
D) lower frequency and greater photon energy

10) Compared to visible light, ultraviolet radiation is more harmful to human skin and eyes because ultraviolet radiation has a

A) higher speed 
B) longer period 
C) higher frequency 
D) longer wavelength
11) A convex (converging) lens can form images that are

A) virtual, only
B) real, only
     C) neither real nor virtual
  D) either real or virtual

12) Which diagram correctly shows the image of object X produced by plane mirror M?

[image: image5.emf]
13.1) Which phenomenon is represented by the diagram below?

[image: image6.emf]
A) refraction 

B) diffraction 

C) reflection 

D) polarization
13.2) The lens shown above has a {positive focal length; negative focal length}.

13.3) The lens shown above is causing the incident collimated beam to {diverge; converge}.

13.4) In the lens shown above, the point where the rays cross is called the __________ ______

13.5) In the lens shown above, is the point where the rays cross a real or a virtual image?

13.6) Make a sketch of a negative lens, and show what happens to the rays when a collimated beam enters the lens. Using dashed lines, show the “virtual focus” of the diverging rays.
14) In the diagram below, the arrow/object is 2f away from the positive lens. Complete the ray trace diagram, and show where the image should appear. Will it be real or virtual?________ Will it be inverted or upright? __________
15) (TEKS 7E – EOC) The diagram below represents a convex lens being used to form the image of an object. The distance from the center of the lens to the object is 0.080 meter. The distance from the center of the lens to the image is 0.160 meter.

[image: image7.emf]
The focal length of the lens is __________________
16) (TEKS 7E – EOC) A student placed an object at various distances (do) from a converging lens. The corresponding image distance (di) was measured and recorded in the data table below.

[image: image8.emf]
What is the focal length of the lens? _______________
17) (TEKS 7E – EOC) An object is placed 0.50 meter in front of a convex (converging) lens whose focal length is 0.40 meter. What is the image distance? _______________
18) (TEKS 7E – EOC) A crown glass converging lens has a focal length of 0.20 meter. An object is placed 0.30 meter from the lens. How far from the lens will an image of the object be formed?

di =   ___________________
19) The diagram below shows a thin convex (converging) lens with F as the principal focus.  After passing through the lens, the light rays from the arrowhead of the object will [image: image9.emf]  
A) diverge  B) converge at 2F  C) emerge as a parallel beam  D) converge at F

20) A ringing bell is located in a chamber. When the air is removed from the chamber, why can the bell be seen vibrating but not be heard?  Write a complete sentence.
21.1) (TEKS 7C – EOC) What type of wave requires a material medium through which to travel?

A) sound 

B) infrared 

C) electromagnetic 

D) radio
21.2) T  F  Seismic waves are more similar to sound waves than to light waves, in that they require amedium to travel through (that is, the earth).

21.3) T  F  Seismic waves traveling through the earth, such as those generated during an earthquake, differ from sound waves traveling through the air because seismic waves can be either longitudinal or tranverse.
22)  Which of the following characteristics is the same for every color of light in a vacuum?  A) period 

B) speed 

C) frequency 
D) energy

23) (TEKS 7C – EOC) In a vacuum, all electromagnetic waves have the same

A) wavelength 

B) phase 

C) speed 


D) frequency

24) (TEKS 7C – Supporting) What is the speed of a radio wave in a vacuum?

A) 3.00 x 108 m/s 
    B) 1.13 x 103 m/s 
C) 0 m/s 
D) 3.31 x 102 m/s

25)  The diagram below represents a light ray striking the boundary between air and glass.


Draw the reflected ray.  If the angle if incidence is 70 degrees, then what would be the angle between this light ray and its reflected ray?________________
27) The diagram below represents a light ray striking the boundary between air and glass. Finish the drawing - draw the reflected ray, and the refracted ray.
28) Which diagram below represents: A) Refraction  B) reflection  C) constructive interference  D) destructive interference   E) Diffraction
[image: image10.emf]              [image: image11.png]



29) (TEKS 7D – Supporting) When a light wave enters a new medium and is refracted, there must be a change in the light wave's

A) color 
   B) period 
      C) frequency 

D) speed

30) What happens to the speed and frequency of a light ray when it passes from air into water?

A) The speed increases and the frequency remains the same.

B) The speed increases and the frequency increases.

C) The speed decreases and the frequency remains the same.

D) The speed decreases and the frequency increases.

31) (TEKS 7D – EOC) A wave of constant wavelength diffracts as it passes through an opening in a barrier. As the size of the opening is increased, the diffraction effects

A) increase 

B) remain the same 

C) decrease

32.1) In the sketches below, a beam of light is incident upon a screen that has a small opening in it. In each drawing, draw the rays that emanate from the hole. Show how the rate at which the rays spread, due to diffraction, changes as the opening size grows smaller.

32.2) (TEKS 7D – EOC) A beam of monochromatic light approaches a barrier having four openings, A, B, C, and D, of different sizes as shown below.
[image: image12.emf]  Which opening will cause the greatest diffraction?  A   B   C   D
33)  What does “ROYGBIV” mean and stand for?

34) Which color of light has photons of the shortest wavelength?____  Highest frequency? ____
A) green 
  B) red 

C) blue 

D) violet

35) (TEKS 7C – EOC) A microwave and an x-ray are traveling in a vacuum. Compared to the wavelength and period of the microwave, the x-ray has a wavelength that is

A) longer and a period that is shorter

B) shorter and a period that is longer
C) longer and a period that is longer

D) shorter and a period that is shorter 
36) A television remote control is used to direct pulses of electromagnetic radiation to a receiver on a television. This communication from the remote control to the television illustrates that electromagnetic radiation

A) is a longitudinal wave

B) transfers energy without transferring mass

C) diffracts and accelerates in air

D) possesses energy inversely proportional to its frequency

37) Is light a particle or a wave?  Explain using complete sentences.
38) (TEKS 8A – EOC) Which graph best represents the relationship between photon energy and photon frequency?

[image: image13.emf]
39) (TEKS 7C/8A – EOC) A variable-frequency light source emits a series of photons. As the frequency of the photon increases, what happens to the energy and wavelength of the photon?

A) The energy decreases and the wavelength decreases.

B) The energy increases and the wavelength decreases.

C) The energy decreases and the wavelength increases.

D) The energy increases and the wavelength increases.
40) (TEKS 8B – EOC) What are two devices that can be used to display the emission spectrum of an object that is emitting radiation? _____________ and ______________. Describe what an emission spectrum is.  What are “spectral lines”?  How can the emission spectrum of a material help to identify the elements that the material is made of?
normal
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