Final Exam Review
1. A piece of silver weighs 89.5 N in the air, 78.5 N in water, and 85.6 N in an unknown liquid.  Find the densities of the metal and of the unknown liquid.

2. In a car lift, air exerts a force of a piston of 21,960 N.  The piston is .034 m in radius.  This force causes another piston to react with a force of 5670 N.  What is the radius of the second piston?  

3. A submarine is submersed in the ocean down 19,000 m.  If the atmospheric pressure at sea level is 1.01 x 105 Pa, how much pressure would be on the submarine?  Density of sea water = 1025 kg/m3.

4. A liquid with a density of 4250 kg/m3 flows through two horizontal sections of tubing joined end to end.  In the first section, the area is .07 m2, the velocity of the fluid is 54 m/s, and the pressure is 1.2 x 105 Pa.  In the second section, the area is .02 m2.  What is the velocity and pressure of the second hose?

5. The temperate of a gas is 25 degrees Celsius with a volume of 7.3 m3 and a pressure of .3 x 104 Pa.  What will be the final temperature of this gas if the gas is compressed to .45 m3 and its pressure is increased to .3 x 105 Pa?

6. A .64 kg cup has an initial temperature of 23.4 degrees Celsius when it is submerged in 9 kg of water with an initial temperature of 12 degrees Celsius.  What is the cup’s specific heat capacity if the final temperature is 22 degrees Celsius?  Specific heat of water = 4186 J/kg x C.
7. A basketball has a pressure of 9.5 x 105 Pa. If the ball has a starting volume of 1.5 x 10-4 m3 and increases the volume to 5.6 x 10-4 m3, how much work is done by the ball on the surrounding air?
8. A steam engine absorbs 24,560 J and expels 19,000 J in each cycle.  If all of the energy is used to do work, what is the engine’s efficiency?  How much work is done in each cycle?
9. If a spring with a mass of .98 kg is attached vertically stretches to .231 m, what is the spring constant?
10. How much force would be required to pull a slingshot if it can stretch .25 m and it has a spring constant of 6723 N/m?

11. If the period of a pendulum is 8.9 s,  how tall would the pendulum be?

12. A spring of spring constant of 21.9 N/m is attached to different masses, and the system is set in motion.  Find the period and frequency of vibration for masses of the following magnitudes:

a.  8.9 kg

b.  9678 kg

c.  .124 kg

13. The speed of all electromagnetic waves in empty space is 1.34 x 108 m/s.  Calculate the wavelength of electromagnetic waves emitted at the following frequencies:

a.  radio waves at 67 MHz

b.  visible light at 7 x 108 MHz

14. Draw a Transverse sine wave and label the following:

a.  Crest

b.  Trough

c.  Wavelength

d.  Amplitude

15. Draw 2 waves, 1 that shows constructive interference and one that shows destructive interference.  Label the crest, trough, wavelength, and amplitude for both waves.
16. A power output of a light bulb is 60 watts.  At what distance is the light intensity of the light bulb .0012 W/m2?

17. What is the fundamental frequency of a 3 m long organ pipe that is closed at one end, when the speed of sound in the pipe is 560 m/s?

18. Calculate the intensity of the sound waves from an electric guitar’s amplifier at a distance of 3.24m when its power output is equal to equal to each of the following values:

a. .34 Watts

b. .98 Watts

c. 60 Watts

19. A flute is open at both ends.  The flute is 45 cm long.  What are the first 2 harmonics of a flute when all keys are closed, making the vibrating air column equal to the length of the flute?  The speed of sound in the flute is 360 m/s.

20. What is the wavelength range for the AM radio broadcast if the frequency extends from 8.97 x 105 Hz to 3.7 X 106 Hz?

21. What is the frequency of an electromagnetic wave if it has a wavelength of 8.12 km?

22. If the distance from a source of light is 32.34 m, how much less light falls on this area?

23. A concave mirror has a focal length of 89 cm.  Calculate the image position of a bottle placed in front of the mirror at a distance of 23 cm.  Calculate the magnification of the image.
24. A convex mirror with a focal length of .98 cm forms a .079m tall image of a toy car at a distance of .23 m behind the mirror.  What is the magnification of the image?  Where is the car located, and what is its height?  

25. A convex mirror with a radius of curvature of .67 m is placed above the aisles in a store.  Determine the image distance and magnification of a customer lying on the floor 9.8 m below the mirror.  

