UNIT STUDY GUIDES FOR SEMESTER 2 FINAL EXAM:
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RELEVANT REVIEW ASSIGNMENTS:

MOMENTUM QUIZ REVIEW KEY
Instructions: Show your work completely in your journal when answering the following questions. 

1. If a 3.0 kg object moves 10. meters in 2.0 seconds, what is its average momentum?




2. An impulse of 30.0 N∙s is applied to a 5.00 kg mass.  If the mass had a speed of 100.  before the impulse, what would its speed be after the impulse?



3. A 15 N force acts on an object in a direction due east for 3.0 seconds.  What will be the change in momentum of the object?



4. A 1.0 kg mass changes speed from 2.0  to 5.0 .  What is the change in the object’s momentum?



5. A net force of 12 Newtons acting North on an object for 4.0 seconds will produce an impulse of what?



6. A ping-pong gun originally at rest fires a ball.  What is the sum of the gun’s and ball’s momenta after the shot?



7. A moving freight car runs into an identical car at rest on the track.  The cars couple together.  Compared to the velocity of the first car before the collision, what is the velocity of the combined cars after the collision?



8. If a 54 N∙s impulse is given to a 6.0 kg object, what is the object’s change in momentum?


9. Which quantities do not always occur in equal and opposite pairs when and interaction takes place within a system?
a. Impulses 		TRUE
b. Accelerations		FALSE
c. Forces			TRUE
d. Momenta changes	TRUE

10. Object A has a momentum of 60.0 N∙s. Object B, which has the same mass, is standing motionless. Object A strikes object B and stops. If the mass of object B is 6.0 kg, what is the velocity of object B after the collision?













MOMENTUM AND ENERGY QUIZ REVIEW KEY
Instructions: Show your work completely in your journal when answering the following questions.
1. Define the following (conceptual definition and equation):
a. Momentum
Momentum is similar to inertia in motion; 
b. Impulse
Impulse is a force applied over a time interval; 
c. Conservation of Momentum
The momentum of a system before an event is equal to momentum afterward. 

d. Kinetic Energy
Energy due to motion; 
e. Potential Energy
Energy due to position/location; 
f. Mechanical Energy
Energy due to motion or location of a physical body; 
g. Conservation of Energy
Mechanical energy of a system remains constant before and after an event; 

h. Elastic Collision
A collision where objects bounce off each other undamaged; 

i. Inelastic Collision
A collision where objects bounce off and each is damaged OR objects collide and stick together;








2. What is the kinetic energy for the following objects?
a. A 65 kg runner moving with a speed of 7.0 



b. A 2.0 million kg space shuttle with a launch speed of 44 



c. A 5.0 kg bowling ball moving with a speed of 9.5 


d. A 75 kg skier at rest



3. What is the potential energy for the following objects?
a. A 0.50 kg orange sitting on a shelf 2.0 meters off the ground


b. A 68 kg snowboarder sitting on a ramp 15 meters high


c. A 1200 kg car parked in a garage 6 stories up (21 meters)


d. A 16 kg box sitting on the floor


4. You decide to apply your vast knowledge of physics to baseball.  You swing the bat and, oops, it’s a pop up.  The 0.145 kg ball starts straight up off the bat at 35 . 
a. How much kinetic energy does the ball have initially?  At the top?  




b. At the top, what is the ball’s potential energy?



c. The catcher catches the ball. Just before it hits, what is the ball’s kinetic energy? Potential energy?
Kinetic energy is conserved in an elastic collision. Thus:




5. You go next door from the baseball field and find the local pool.  You climb up onto the 10. m platform to take a dive.  If your mass is 50. kg:
a. What is the change in potential energy when you climb up there?



b. You jump. How fast are you going just before striking the water 10. m below?











6. A world-class Olympic athlete starts from rest on top of a 100. meter hill, skis down the incline and makes a world-record setting jump.  If she has a mass of 55 kg, use the information given in the diagram to fill in the missing information.
a.    KE = 22,000 J
h = __________ m
Point A
Point D
Point C
Point D
Point E













Point A: 




Point C: 




Point D: 




Point E: 





b. Calculate her velocity at points B and C 
Point B (equivalent to point D since they’re at the same height!): 




Point C: 












7. Use the law of conservation of energy to fill in the blanks at the various marked positions for a 1000. kg roller coaster car.
[image: rollercoaster]

A.  

B. 

C. 

D.  

E. 

F. 

G. 

H. 








UNIT 5 TEST REVIEW KEY
Instructions: Show all of your work completely in your journal, including the equations used in variable form. Pay attention to sig figs and units; use complete sentences if applicable.  
1. In your own words, define the following terms. Include the conceptual definition, equation(s) and unit(s):
 RELEVANT REVIEW ASSIGNMENTS:
 
a. 


b. Momentum
Momentum is similar to inertia in motion; ; the units are .
c. Impulse
Impulse is a force applied over a time interval; ; the units are .
d. Conservation of Momentum
The momentum of a system before an event is equal to momentum afterward. The units are .

e. Kinetic Energy
Energy due to motion; ; the units are Joules ( J ).
f. Potential Energy
Energy due to position/location; ; the units are Joules ( J ).
g. Mechanical Energy
Energy due to motion or location of a physical body; ; the units are Joules ( J ).
h. Conservation of Energy
Mechanical energy of a system remains constant before and after an event; the units are Joules ( J ).

i. Work
Work is defined as the transfer of energy through motion. Its equation is  and the units are N∙m or Joules ( J ). 
j. Work-Energy Theorem
Work is directly related to a change in kinetic energy. This is called the work-kinetic energy theorem. The equation for this is  and the units are N∙m or Joules ( J ).
k. Power
Power is defined as the rate at which work is done. Its equation is  and the units are  or Watts (W). 

2. Compare and contrast elastic and inelastic collisions. Make sure that you discuss what quantities are conserved in these types of collisions!
An elastic collision is one in which objects bounce off each other undamaged; momentum and kinetic energy are conserved. An inelastic collision is one in which objects bounce off and each is damaged OR objects collide and stick together; momentum is conserved, but kinetic energy is NOT conserved. 

3. What are the relationships between the following quantities (i.e. – inverse, directly proportional, etc.)? 
 
a. 

b. Momentum and Velocity
Directly: 
c. Impulse and Time
Directly: 
d. Force and Time
Inversely:  
e. Impulse and Δ Momentum
Directly: 
f. Kinetic and Potential Energy
Inversely:  
g. Kinetic Energy and Velocity
Squared:  
h. Potential Energy and Height
Directly: 
i. Work and Force
Directly: 
j. Work and Δ Kinetic Energy 
Directly: 
k. Power and Work
Directly: 
l. Power and Time
Inversely:  
4. 
5. If you fire a bullet from a pistol and a revolver with a longer barrel, which will have greater velocity when it leaves the barrel? Why? 
Because the force stays the same and the time it is applied over increases, the impulse increases. Since impulse is directly proportional to change in velocity, this means it will have a greater velocity. 

6. You are having a water balloon fight with your friends. Why are your water balloons more likely to break if you hit a friend who is not prepared versus letting them catch it?
A friend who catches the balloon will most likely move their hand with the motion of the balloon, thus increasing the time over which the balloon comes to rest. This means that the force experienced by the balloon has a smaller magnitude and is less likely to break.

7. Which is more damaging: running into a solid wall or colliding head on (with the same speed from the wall) with an identical car moving at the same speed? Why?
They are both equally damaging! Think about the Myth Busters clip: Newton’s 3rd law means that they are both experiencing the same force!

8. Two skiers are moving toward each other and collide. If the come to rest at the point of impact, what do we know about their motion before the collision?
They had equal and opposite momentums before the collision. We know this because the total momentum after their collision is 0, so it must have been 0 before! (Since we don’t know their masses, we cannot say their velocities were equal and opposite. We need more information for that). 

9. When we talk about work, we are looking at a force causing motion. What forces are doing work in the following situations? These forces must be causing the motion and in the same direction as the displacement!
a. A box is pushed 5 meters across the floor 
The applied push force
b. A sky-diver falls 100 meters towards the Earth
The force due to gravity
c. An elevator is lifted 20 meters upward
The of tension in the cable

10. Why is it important for work to depend on displacement versus distance? What do we know about work as a result?
Displacement is a vector! As a result, work is independent of the path taken! All that matters is the starting and ending points!
11. Two boats of unequal mass travel across the bay at the same speed and in the same direction. If the water exerts the same frictional force on the boats, how will their stopping distances compare?
They will have the same stopping distance. This is because the distance only depends on the force and the work. Since both are equal, they stop in the same distance; mass is not a factor!

12. Basketball A and B each have a mass of 3.0 kg and are moving at 4.0 .
a. What is Basketball A’s momentum? Basketball B?


b. If A and B are moving in the same direction, what is the momentum of the system? What if they move in opposite directions?








13. A roller coaster cart starts at the bottom of a hill with some speed. At some point while moving up the hill, the cart has a potential energy of 80.0 J and a kinetic energy of 20.0 J. 
a. When the cart is at the top of a hill and at rest, what is its potential energy?

At the top of the hill, velocity is 0 so kinetic energy is 0 J:


b. What was the initial speed of the cart at the bottom of the hill if it has a mass of 85.0 kg?
At the bottom of the hill, height is 0 m so potential energy is 0 J:








14. An ice skater is at rest on the ice when she catches a prop that her partner threw to her. If the skater has a mass of 55 kg, the prop is 7.0 kg, and it was initially moving towards her at            18 , how fast will the skater with the prop be moving after she catches the prop?





15. What is the work done by a 35 N force exerted at an angle of 25° to push a box of tools 15 m?



16. What is the power supplied by a constant 75 N force if the object has an average speed of        12 ?













UNIT 6 QUIZ REVIEW: WAVES, WAVE BEHAVIOR, AND SOUND ANSWER KEY
Instructions: Show all of your work completely in your journal, including the equations used in variable form. Pay attention to sig figs and units; use complete sentences if applicable.  
1. Define and provided examples for the following types of waves:
a. Transverse: waves with particle motion perpendicular to wave propagation (i.e. – guitar strings, earthquake S-waves)
b. Longitudinal: waves with particle motion parallel to wave propagation (i.e. – sound waves, earthquake P-waves)
c. Surface: waves with particle motion perpendicular AND parallel to wave propagation, resulting in a circular motion (i.e. – water waves)

2. What is the only factor that affects the speed of a mechanical wave?
Wave speed is a property of the medium through which the wave is travelling. 

3. Define and list the variables for the following terms:
 
 
a. 


b. Frequency: The number of complete cycles that pass a fixed point every second; units:  Hertz (Hz)
c. Period: The amount of time required to complete on full cycle; units: seconds (s)
d. Wave Speed: The speed with which energy propagates through a medium; units: m/s 
e. Amplitude: For transverse waves: amplitude is a measure of maximum displacement from equilibrium. In longitudinal waves: it is the difference in pressure between the compressions and rarefactions (perceived as volume in sound waves).
f. Wavelength: The distance from one point on a wave to the same point on the next wave (i.e.- crest to crest); units: meters (m)
g. Sound Intensity: power of sound per unit areas; units: decibels (dB)


4. Sketch and label the following diagrams:
a. Transverse Wave:
Crest

[image: ]








Trough









b. Longitudinal Wave:
[image: F:\Physics\Unit 6 - Waves\Diagrams\compress_wave.jpg]


5. Define and sketch a diagram for each of the following wave behaviors:
a. 
b. [image: ]Constructive Interference






c. Destructive Interference






[image: ]
d. Reflection








[image: ]
e. Refraction











f. [image: ]Diffraction









6. What is the superposition principle? What does it mean for mechanical waves? 
The superposition principle states that waves can be in the same place at the same time. To find the resultant wave’s amplitude, we simply add the two waves point by point. 

7. Define pitch; what wave property is it most closely related to?
Pitch is the tone of a sound (how high or low something sounds). It is most closely associated with frequency. 

8. Define loudness; what wave property is it most closely related to?
Loudness is the brain’s interpretation of pressure differences in sound waves. This is related to the amplitude of the sound wave. 

9. If frequency changes, what other wave properties are changed? Are they directly or indirectly related? 
If frequency changes (and the medium is not), the period changes inversely (i.e. – if frequency increases, period decreases), as does the wavelength (also inversely). 

10. How does air temperature affect the speed of sound? List an equation to support your reasoning.
Yes! Sound travels faster in warmer air because the molecules have more kinetic energy and are thus easier to propagate through.


11. Explain how the following parts of your ear are related to your ability to hear:
RELEVANT REVIEW ASSIGNMENTS:

a. 

b. Eardrum: The eardrum vibrates when sound waves reach it; these vibrations are then carried as pressure waves to the middle ear.
c. Hammer: The hammer is a small bone in the middle ear; it vibrates due to pressure waves from the eardrum. 
d. Anvil: The anvil is a small bone in the middle ear; it vibrates due to vibrations from the hammer bone.
e. Stirrup: The stirrup is a small bone in the middle ear; it vibrates due to vibrations from the anvil bone. It then transmits pressure waves to the inner ear.
f. Cochlea: The cochlea has tiny hairs connected to nerve receptors. These hairs vibrate due to the pressure wave created by the bones in the middle ear. These hairs create electrical impulses that are sent to the brain and interpreted as sound! 

12. Define the following terms:
a. Infrasonic frequencies: frequencies LOWER than 20 Hz
b. Ultrasonic frequencies: frequencies HIGHER than 20,000 Hz
c. Subsonic speeds: speeds SLOWER than the speed of sound (~343 m/s)
d. Supersonic speeds: speeds FASTER than the speed of sound

13. Define the Doppler Effect. How does the apparent frequency shift for an observer based on the motion of the source?
The Doppler Shift is the APPARENT shift in frequency due to the relative motion of a sound source to an observer. When the source is moving TOWARDS the observer, the pitch the observer hears will be HIGHER than the source frequency and vice versa! 

14. A tuning fork with a frequency of 480 Hz is played in a room with a temperature of 25°C.
a. What is the period of the sound wave? 



b. What is the velocity of the sound wave produced? 



c. What is the wavelength of the resulting sound wave?
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PHYSICAL CONSTANTS



g = 9.80 






UNIT 1 CONVERSION FACTORS:

1 mi = 1609 m
1 in = 2.54 cm
1 hr = 3600 s
1 kg = 2.2 lbs
1 lb = 454 g
1 cm3 = 1 mL


UNIT 2 (KINEMATICS) EQUATIONS:
Linear Motion:









Free Fall Motion:





UNIT 3 (VECTORS AND PROJECTILES) EQUATIONS:
Vector Addition:









Projectile Motion:












UNIT 4 (FORCES AND NEWTON’S LAWS) EQUATIONS:




Vertical Motion:





UNIT 5 (DYNAMICS) EQUATIONS:
Momentum and Impulse:






Energy:





Work and Power:







UNIT 6 (WAVES) EQUATIONS:
Mechanical Waves:





Sound Waves:







Standing Waves:






Light Waves:
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