Physics Study Guide

LT 8:  KINETIC AND POTENTIAL ENERGY 

Determine whether the objects in the following problems have kinetic or potential energy. Then choose the correct formula to use:
KE = 1/2 m v2 
OR 

PE = mgh = 
PE and KE are measured in Joules (J) 1 Joule = 1 kg m2/s2 
g=acceleration due to gravity = 9.81 m/s2 
m=mass (kg)

h=height (m) 

1. You serve volleyball with a mass of 2.1 kg. The ball leaves your hand with a speed of 30 m/s. The ball has ____________ energy. Calculate it.

2. A baby carriage is sitting at the top of a hill that is 21 m high. The carriage with the baby weighs 12 N. The carriage has ____________ energy. Calculate it.

3. A car is traveling with a velocity of 40 m/s and has a mass of 1120 kg. The car has ___________energy. Calculate it.

4. A cinder block is sitting on a platform 20 m high. It weighs 79 N. The block has _____________ energy. Calculate it.

5. There is a bell at the top of a tower that is 45 m high. The bell weighs 190 N. The bell has ____________ energy. Calculate it.

6. A roller coaster is at the top of a 72 m hill and weighs 966 N. The coaster (at this moment) has ____________ energy. Calculate it.



7. What is the kinetic energy of a 3-kilogram ball that is rolling at 2 meters per second? 

8. The potential energy of an apple is 6.00 joules. The apple is 3.00-meters high. What is the mass of the apple?
LT 9:  Momentum, Collisions and Impulse
p = mv

I = ∆p = m∆v = F∆t
1. Calculate the momentum of the Titanic (m = 4.2 x 107 kg) moving at 14 knots (1 kt = 1.852 km/h).

2.
If the momentum of the NASA space shuttle as it leaves the atmosphere is 3.75 x 108 kg•m/s and its mass is 75000 kg, what is its speed?

3.
A 59 kg physics student jumps off the back of her Laser sailboat (42 kg).  After she jumps, the Laser is found to be travelling at 1.5 m/s.  What is the speed of the physics student?

4.
The same physics student jumps off the back of her Laser again, but this time the Laser is already travelling at 3.1 m/s before she jumps.  If the physics student jumps off with a speed of 2.1 m/s, how fast is the Laser going after she jumps?

5.
The Titanic hit an iceberg estimated to be half of her mass.  Before hitting the iceberg, the Titanic was estimated to be going 22 kts (11.3 m/s).  After hitting the iceberg, the Titanic was estimated to be going about 6.0 knots (3.1 m/s).  How fast was the iceberg going after the collision?  (Assume a head-on collision) (Hint: first find the momentum of the Titanic before the collision. Then write the expression for the total momentum after the collision, which is the sum of the momentum of the Titanic and the momentum of the iceberg.  Make the expression equal to the momentum before and solve.)

6.          If you are in a collision that lasts for 0.6 seconds and after the collision your momentum has changed by       1000 kg m/s, what is the force on you during the collision?

LT 10 and 11:  Electromagnetic Spectrum and Waves
      1. Which of the following energies has the LONGER wavelength?   Radio or Infrared waves.

2. Which of the following energies has the SHORTER wavelength?  X-Ray or Microwave.

      3.  Which color of the visible light waves has the highest energy level? 

                  Red   Orange    Yellow    Green    Blue  Violet

4 Explain the Doppler Effect.

5. 


1.  The shorter the wavelength between waves, the higher its ___________________.

2.  _______________ waves NEED molecules in order to transfer the energy.

3.  The _______________ is the bottom part of a transverse wave.

4.  _________________ is the distance between one point of a wave to the same point in the next wave.

5.  __________________ waves have the highest frequency and carry the most energy.

6.  _________________ waves are a type of energy that can penetrate materials and get a picture of what is located inside.  These are used by doctors and security at airports.

7.  The motion of a wave that disturbs the medium at right angles (up & down) is called a __________________ wave.

8.  The ___________ is the top of a transverse wave.

9.  __________________ waves are the ONLY energy frequencies humans can see.

10.  The _________________ of a transverse wave determines amount of energy at one time.

11.  ______________ waves (heat) have a wavelength just larger than the color red. 

12.  ______________ waves (cause skin burn) have a wavelength just shorter than the color violet.

13.  The wave that has the longest wavelength and lowest frequency is _____________ waves. 

14.  ______________ waves occur when the motion of the medium being disturbed is parallel to the direction of the wave (back and forth motion). 
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