Bonus Quiz
PHYSICS 120 

Winter Term, 2010 
State all assumptions and show your work!  Open book and notes.  The only person you can discuss this test with is me!
1. (10) You are given a room with a volume of 300 m3 which is at 20° C.  The relative humidity in the room is 35%.  There is a bathtub in the room full of water also at 20° C.  This tub has a cover on it to prevent the water from evaporating.  After the cover is removed, water evaporates until the relative humidity reaches 100%.  How many liters of water evaporated before equilibrium was reached?  Describe what is happening in this equilibrium state.  

2. (10)  
Each of the processes for a system as shown on the diagram has a type name.  For each process what is the type name?  What are the properties of each process?  In other words, what can you say about the system during each process?  The processes are AB, BC, and CA which connect the three states A, B, and C.  In detail then give the state variables you can discuss in each state.  Then give the changes that are taking place in these state variables during each process.
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3. You are given a string which is rigidly fastened at the left end to a wall and at the right end it goes over a pulley and is attached to a mass carrier with mass is attached.  The distance between the two suspension points is 0.600 m.  The mass density of the string is 50 kg/km.  
a. (5) The total mass on the carrier is 500 g.  If we excite a fundamental standing wave on the string, what is the wavelength, frequency in the string, and frequency we hear for this case?

b. (5) The total mass on the carrier is 800 g.  If we excite a fundamental standing wave on the string, what is the wavelength, frequency in the string, and frequency we hear for this case?

4. (10) You have a spring fastened at one end to a hook on the wall.  You shake the other end of the spring while pulling on it until you get a standing wave.  Describe in detail the physics involved in creating this standing wave.  Start with the traveling wave you are creating by shaking the end of the spring.

5. (10)  You are attending a rock concert which is held in the open air in a park.(Large amplifiers and speaker arrays).  Being an earnest physics student and health nut, you brought a sound level meter with you which registers 120db average sound level at your location (20 m from speakers) once the concert is underway.  You find this uncomfortable.  What is the sound intensity where you are standing (w/m2)?  How far will you have to have to move away from the stage to reduce the sound level to 100db?  Assume the sound is spreading out spherically from the speakers.
6. (10) You are given a double convex lens for which the two radii are R1 = 500 cm, and R2 = 800 cm.  The index of refraction of the glass is 1.55.
a. What is the focal length of the lens when placed in a holder on the lab table? 

b. What is the focal length of the lens when the lens and holder is placed in an aquarium containing fresh water?
You are given:

Linear expansion: L = L0 + α L0ΔT where α is coefficient of linear expansion Volume Expansion: ΔV = βV0ΔT or V = V0 + βV0ΔT where β is coefficient of volume expansion

Ideal Gas law:  PV = nRT where R = 8.315 J/(mol∙K) = .0821 L∙Atm/(mol∙K)

Or: Ideal Gas Law: PV =NkT where k (Boltzman’s constant) = 1.38∙10-23J/K 

For Water:  Latent heat of fusion is 79.7 kcal/kg, latent heat of vaporization is 539kcal/kg
Mechanical equivalent of heat: 4.186 ∙103J = 1kcal, Specific heat of water is 1kcal/kg

Gas internal energy: U = (3/2)NkT = (3/2)nRT ,Avogadro’s number = 6.02∙1023
Average Kinetic Energy of a molecule is 3/2 kT

For thermal conduction:  ΔQ/Δt = kA(T1 – T2)/l
For thermal radiation:  ΔQ/Δt = eσAT4 where 0<e<1 and σ = 5.67∙10-8W/(m2∙K4)
Adiabatic expansion: PVγ = constant where γ = cp/cv
°C = (5/9)( °F – 32);  °F = (9/5)°C + 32
