PHYSICS 11 – UNIT TEST 

Optics and Waves

________________________________________________________________________


NAME: ____________________



Marks Obtained: 
    / 55

Section 1: Knowledge 







35 Marks






Fill in the Blanks (1 Mark for every blank)

1. The diagram below shows a spherical surface, which is silvered on both sides. Thus, the surface serves as double-sided mirror, with one of the sides being the concave and one being the convex side. The principal axis, focal point, and center of curvature are shown. The region on both sides of the mirror is divided into eight sections (labeled M, N, P, Q, R, S, T, and W). Five objects (labeled 1, 2, 3, 4, and 5) are shown at various locations about the double-sided mirror. Use the diagram to answer the questions from a to e.
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a. The image of object 1 would be located in section ______.


1 Mark

b. The image of object 2 would be located in section ______.


1 Mark

c. The image of object 3 would be located in section ______.


1 Mark

d. The image of object 4 would be located in section ______.


1 Mark

e. The image of object 5 would be located in section ______.


1 Mark

2. The two general types of waves are ____________________ and _______________. 

3. __________________Motion creates a wave that moves away from the source with its own velocity.

4. When the direction of travel of the wave is perpendicular to the motion of the source, the wave is ______________________.

5. When the direction of travel of the wave is parallel to the motion of the source, the wave is _____________________.

6. The dense areas of air transmitting a sound wave are called ___________________ and the less dense areas of air transmitting are called ______________________. 

7. Mach 1 is defined as the speed of sound at a given temperature. If you are travelling at greater than Mach 1, your speed is said to be __________________. If you are below Mach 1, your speed is _____________________. Speeds greater than or equal to Mach 5 are _____________________.

8. _____________________ is the bending of light as it enters a different medium. 

9. n = c / v; where n is the __________________________ of the medium. 

10. The refracted ray bends ________________ the normal when traveling from air to water (less optically dense to more optically dense).

11. The refracted ray bends ________________ the normal when traveling from water to air (more optically dense to less optically dense).

12. ___________________________ is a method of transmitting information that is widely used in the communication industry. 

13. When angle of refraction is 90 degree, the angle of incidence is called ____________

14. A diverging lens always creates an image that’s _______________, _____________, and __________________ than the object.

15. If the object is between F and 2F of a converging lens, the image formed would be ____________, ______________, and _________________
16. If the object is beyond 2F of a converging lens, the image formed would be _________, ______________, and _________________
17. If the object is within F of a converging lens, the image formed would be _____________, ______________, and _________________
18. As the frequency of a wave increases, the period of the wave _______________.

19. Let’s consider ray diagrams for Converging Mirrors. If the incident ray passes through the focus then the reflected ray will ________________.

Section 2: Thinking/Inquiry






20 Marks


20. Light travels from Ruby into water. The angle of incidence in the ruby is 35 degrees. Calculate the angle of refraction in the water. 






2 Marks


(Refractive index of ruby = 1.54 and refractive index of water = 1.33)
21. A diverging lens of focal length 25cm is used to produce an image of an object 10cm from the lens.

4 Marks

a. Where the object must be placed?

b. What is the magnification?

22. Given a convex mirror with focal length 20cm, a candle is placed 5.0cm away from the vertex. Find:

a. The image position

b. Magnification

c. Properties of the image (based on image position and magnification)

4 Marks

23. A car travelling at 100 km/hr sounds its horn as it approaches a hiker standing on the highway. If the car’s horn has a frequency of 440hz and the temperature of the air is zero degrees Celsius, what is the frequency of the sound waves reaching the hiker.

a. As the car approaches.






2 Marks

b. After it has passed the hiker.





2 Marks

24. If in Q23, the temperature of the air is 30 degrees Celsius, what is the frequency of the sound waves reaching the hiker as the car approaches?





3 Marks

25. A boy yells towards a cliff and hears his echo 3 seconds later. If the speed of sound is 340 m/s, how far is the cliff?








3 Marks
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