1. A copper utility wire 80.0 m long and 1.90 m in diameter is stretched by a force of 600 N.

A. Determine the longitudinal Stress.

B. Find Young’s modulus for copper if the length after stretching is 80.145m.

2. A wheel having a radius of 30cm is initially rotating at 5.0 rev/s.  It then undergoes a constant acceleration of 6.0 rad/s.

A. What is the angular speed of the wheel after completing 50 revolutions?

B. Find the linear speed of a point on the edge of the wheel at that instant.

3. A 70.0g aluminum calorimeter cup is partially filled with 200.0g of water, and the system is at an initial temperature of 20.0 C.  How many grams of steel shot at 98.0 C must be added to the system if the equilibrium temperature of the mixture is to be 31.0 C?  The specific heat capacity of steel is 448 J/kg C.
4. A cylindrical rod having a diameter of 2.0125 cm is to be fitted into a 1.9975 cm hole in a brass block.  These dimensions were taken at 20.0 C.  To what temperature must the block be heated for it to just fit into the hole?  The coefficient of linear expansion for brass is 19E/C.
5. Water is flowing through a closed pipe system.  At one point the speed of the water is 2.8m/s where the diameter is 3.0 cm.

A. Find the speed of the water at a point 4.0 m higher where the pipe diameter reduces to 1.5 cm? 

B. If the pressure at the lower point is 84 kPa, what is the pressure at the upper point?

6. A metal specimen having a specific gravity of 2.7(i.e. a density of 2.7 times that of water) and mass of 54 kg is attached to a spring and immersed in a tank of pure water.

A. Sketch a free body diagram for the mass and determine the volume of water displaced.

B. Find the tension in the string.

7. An object is placed 39.9 cm in front of a concave spherical mirror of radius 24.0 cm.  

A. Locate the image using a ray diagram.  Calculate the position of the image.

B. A submerged diver shines a light toward the surface of the water at angles of incidence of 40 degrees and 50 degrees.  Will either beam of light emerge from the waters surface?  Justify you answer mathematically.

PART A

8. An object is placed 30 cm in front of a thin convex lens of focal length 20 cm.  
A. Locate the image using a ray diagram.  Calculate the position of the image.

B. To a submerged diver from under water, the altitude of the sun (the angle between the sun and the horizon) appears to be 45 degrees.  What is the sun’s actual altitude?  The index of refraction for water is 1.33.

PART B
A 1.5 kg mass attached to a spring vibrates in SHM with an amplitude of 20 cm and a frequency of 5.0 Hz.

A. Find the spring constant k and the maximum velocity.

B. What is the acceleration 0.20 s after the mass is released from maximum (positive) displacement.
9. A piano string is 73 cm long and has a mass of 4.1g.  The string is under a tension of 510N.

A. Determine the speed of the string and the frequency of the fundamental.

B. What is the wavelength of the second overtone of the resulting sound wave in the air?  Sound waves in air travel at a speed of 343 m/s.
10. A.
Find the power output for a sound generator that produces 65 db of sound at a distance of 100 m.

B.
Find the intensity of this sound at a distance of 500m from the source.

Part C

1. Water flows in the horizontal pipe shown in the figure.  At point a the cross-sectional area is 25.0 cm2 and the speed of the water is 2.40 m/s.  At point B the cross-sectional area is 16.0 cm2.  the fluid in the manometer is mercury, which has a density of 13600 kg/m3.  What is the manometer reading h?
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2.
An 800g piece of iron at 100 Co is dropped into a calorimeter of negligible heat capacity containing 50.0g of ice at 0 Co and 92.0g of water, also at 0 Co.  What is the final temperature of the system?  The specific heat of iron is 448J/kg Co and the latent heat of fusion of water is 33.5E4 J/kg.  The specific heat capacity for water is 4186 J/kg Co.
2. A hot air balloon plus cargo has a mass of 327 kg and a volume of 687 m3.  The balloon is floating at a constant height of 6.25 m above the ground.  What is the density of the hot air in the balloon?  Unheated air has a density of 1.29 kg/m3.
4.
You are driving along the highway at 35 m/s when you hear the siren of a police car approaching you from behind and you perceive the frequency as 1390 Hz.  You are relieved that she is in pursuit of a different speeder as she passes you, but once she’s ahead of you the siren frequency seems to be 1320 Hz.  What is the frequency of the siren in the police car?  The speed of sound I air is 343 m/s.

