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Motion in One Dimension (Chapter 2) Describe motion in terms of frame of reference, displacement, time, and velocity.  Define and distinguish between distance and displacement, between speed and velocity. Define acceleration and recognize situations in which acceleration exists. Distinguish between instantaneous speeds, velocities, and accelerations, and average speeds, velocities, and accelerations. Calculate average speeds, velocities and accelerations. Construct and interpret graphs of position vs. time, velocity vs. time and acceleration vs. time.  Apply kinematic equations to calculate distance, time, initial or final velocities under conditions of constant acceleration.  Given the initial velocity and acceleration of an object, predict the resulting motion (see page 51).  Recognize the value of g, the acceleration due to gravity on Earth (near sea level).  

Vectors and Projectiles (Chapter 3) Recognize which quantities we’ve discussed are scalar and which are vector.  Add and subtract vectors using graphical methods.  Break vectors into vector components. Add and subtract vectors mathematically including vectors that are not parallel nor perpendicular to each other.  Resolve the weight of an object on an incline into components that are parallel and perpendicular to the incline. Recognize examples of projectile motion.  Describe the changes in the horizontal and vertical components of a projectile’s velocity. Resolve projectile vectors into their components and apply kinematic equations to solve problems.

Forces and Newton’s Laws (Chapter 4) Explain how unbalanced forces affect the motion of an object.  Interpret and construct free-body diagrams.  State each of Newton’s three Laws of Motion.  Explain the relationship between the motion of an object and the net force acting on it (Newton’s Second).  Use free-body diagrams to determine the net force on an object.  Calculate static and kinetic friction forces.  Define equilibrium, and recognize situations in which an object or system of objects is in equilibrium.  Identify action-reaction pairs, and realize the impact of Newton’s oft-misunderstood Third Law.  Explain the difference between mass and weight, and recognize appropriate units for both.  Find the direction and magnitude of normal forces and for goodness sake, recognize that the normal force is not necessarily equal to the weight of an object!  

Work and Energy (Chapter 5) Define work and calculate the work done by a force.  Identify where work is being performed in a variety of situations.  Calculate the net work on an object, when many forces act upon it. Calculate the kinetic energy for an object.  Apply the work-energy theorem to solve problems.  Distinguish between the different types of mechanical energy, and recognize where they apply.  Calculate gravitational potential energy, and elastic potential energy.  Identify situations in which conservation of mechanical energy is valid.  State the Law of Conservation of Energy, and recognize that total energy is always conserved, while mechanical may not be.  Solve problems using conservation of mechanical energy.
One – Dimensional Motion
Basics:
· The slope on a Position vs. Time graph indicates _______________.

· The slope on a Velocity vs. Time graph indicates _______________.

· The area between the plot of velocity (on a Velocity vs. Time graph) and the horizontal axis indicates _______.

· The symbol for the acceleration due to gravity is ____  and has a value of _______ near earth.  

· In the absence of air resistance, all objects fall with constant _________________.  

· A vector is a quantity that requires both _____________ and _____________ to fully describe it.  
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Application:  

Distance, Displacement, Speed, and Velocity: 

 A football coach is pacing a metric sideline (marked in meters).   The coach travels from point A to B in 50 seconds, from B to C in 60 seconds, from C to D in 75 sec, and from D to E in 30 seconds.   
1. What is the displacement that occurs when the coach moves from point A to D?
2. What is the distance the coach travels moving from point A to D?

3. What is the average speed of the coach as she moves from point A to point E?

4. What is the average velocity of the coach as she moves from point A to point E?
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[image: image10.bmp]From 10 to 20 seconds, the unicyclist is _________________ in the _______________ direction. 
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From 20 to 30 seconds, the unicyclist is _________________ in the _______________ direction. 

8. From 30 to 40 seconds, the unicyclist is __________________ in the _______________ direction. 

9. From 40 to 50 seconds, the unicyclist is __________________ in the _______________ direction. 

10. What is the total distance the traveled during the entire 50 second period? 

11. What is the total displacement traveled during the entire 50 second period?
12. What is the average velocity of the unicyclist from t = 30 to 40 seconds?

13. What is the average velocity of the unicyclist during the entire 50 second period?

14. What is the instantaneous velocity at t = 6 seconds?


15. From 0 to 10 seconds, the particle is __________________ in the _______________ direction. 

16. From 10 to 20 seconds, the particle is __________________ in the _______________ direction. 

17. From 20 to 30 seconds, the particle is __________________ in the _______________ direction. 

18. From 30 to 40 seconds, the particle is __________________ in the _______________ direction. 

19. From 40 to 60 seconds, the particle is __________________ in the _______________ direction. 

20. What is the average acceleration for the particle from t = 20 to 40 seconds?
21. What is the instantaneous acceleration at t = 50 seconds?

22. What displacement occurs from t = 0 – 30 seconds?

23. Using the Velocity vs. Time graph, complete the table below, then use the data to construct a position vs. time graph, and an acceleration vs. time graph.   
	Time (s)
	0
	10
	20
	30
	40
	50
	60

	Displacement (m)
	
	
	
	
	
	
	

	Position (m)
	0
	
	
	
	
	
	



Kinematic Equations:  

24. In 1990, the women’s speed record in cycling was set by a Russian athlete.  The athlete traveled 200 m in less than 11 seconds.  Suppose the initial speed was 12.0 m/s and that the acceleration was constant.  If her final speed was 25 m/s, what was her acceleration?

25. A jet- powered car called The Spirit of America required 9600 meters to stop from its highest speed.  If the car decelerated at a rate of -2.0 m/s2, what was the initial speed of the car?

26. A ball is launched straight up into the air with a velocity of 50 m/s.  Assuming the acceleration due to gravity is 10 m/s2, down (to make our numbers easier), complete the following table of data about the velocity of the rocket as it varies with time, and then plot the data on the graph below:

	Velocity (m/s)
	50
	
	
	
	
	
	
	
	
	
	

	Time

(s)
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10



(a) What is the average acceleration from 2 – 8 seconds?

(b) What is the instantaneous acceleration at 5 seconds?

(c) How high does the ball travel?  

Vectors and Projectiles
Basics:
· A vector is a quantity that requires both _____________ and _____________ to fully describe it.  

· The horizontal velocity of a projectile is _______________, in the absence of air resistance.

· The vertical velocity of a projectile is constantly ______________ by an amount of _______ m/s each second.  

· To solve projectile problems, the horizontal motion must be considered ______________ of the vertical motion.

· We use the _______________________ equations to solve problems involving the vertical motion of a projectile.

· We use the equation ___________________ to solve problems involving the horizontal motion of a projectile.

· The horizontal velocity of a projectile is _________________, because there is NO unbalanced horizontal _______________ acting on a projectile.  
· Projectiles have a vertical acceleration because there is an unbalanced force, _____________, that causes projectiles to accelerate vertically.  

· A projectile is launched horizontally off a cliff.   If the projectile is launched with more velocity, the time it spends in the air will ____________________.  

· A projectile is launched at an angle of 30 degrees, relative to the horizontal, with a velocity of 50 m/s.  Increasing the launch angle will ________________ the vertical component of the initial velocity.  Increasing the launch angle will __________________ the time the projectile spends in the air.  

Equations: Given vector A, shown below, write out the equations to solve for each of the following (in terms of the variables shown):
Vx =


Vy = 

( =

Application: 

27. Add these two vectors:  F1 = 100 N @ 215 degrees, and F2 = 120 N @ 300 degrees.  

28. A ball is thrown into the air with an initial velocity of 58.3 m/s at an angle of 30.96( above the horizontal.  The image shows the positions of the ball at one second time intervals from the launch at position A.    (a) Solve for the components of the initial velocity in the space provided, and then (b) solve for the velocities at each position.  (c) Calculate the speed and direction of the ball at position F.

	Position
	A
	B
	C
	D
	E
	F
	G

	Horizontal Velocity (m/s)
	
	
	
	
	
	
	

	Vertical Velocity (m/s)
	
	
	
	
	
	
	

	Speed

(m/s)
	
	
	

	Angle

(degrees)
	
	
	


(d) On the graphs below, draw the velocity vs. time graphs for the horizontal and vertical motion of the projectile:


Projectiles Launched Horizontally: 
29. A ball is kicked horizontally off a building, as shown.  Answer the following:



Projectiles Launched from Ground to Ground: 
30. A ball is kicked on a level soccer field, as shown.  
(a) Solve for the components of the initial velocity.

(b) What are the components of the final velocity of the ball, right before it hits the ground?

(c) Calculate the components of the velocity of the ball 2 seconds after it is launched:

(d) Calculate the total velocity of the ball 2 seconds after it is launched (magnitude AND direction):

(e) Solve the total time the projectile spends in the air.

(f) How much time does it take for the projectile to reach its highest point?  

(g) How high is the ball at its highest point?

Forces and Newton’s Laws:

Basics:
Newton’s First Law:  Newton’s first law of motion states that an object in motion will remain in motion (with constant ________ and __________), and an object at rest will remain at rest, unless acted upon by an ________________ force.  

This means that if an object is moving with constant velocity OR at rest, the forces acting on the object are _____________________.  That is to say that the sum of the forces acting on the object is _____________.

Conversely, if an object is accelerating, then the forces acting on an object are NOT _________________.  That is to say,  the sum of the forces acting on the accelerating object do NOT add up to ____________.

Newton’s Second Law:  Newton’s second law of motion is best expressed as an equation relating the net force acting on an object, the object’s mass, and acceleration.  This equation is ___________.  The acceleration is always in the same _________________ as the net force.  If the net force on an object is opposite the direction of motion, the object __________________, and if the net force on an object is in the same direction as its motion, the object ___________________.

Newton’s Third Law: Newton’s third law of motion is often stated as, “For every action, there is an equal but _____________ reaction.”  What this really means is that, whenever an object (say object A) exerts a force on a second object (say object B), the second object exerts an _______________ but _________________ force back on object A.  The magnitudes of the action/reaction pair are ALWAYS the __________, even if the objects have different masses.  

Answer the Following with Increase, Decrease, or Not Change:  

Based on Newton’s second law, if you increase the force acting on an object, you will ____________________ the acceleration of the object.  Based on Newton’s second law, if you increase the mass of an object, for a given net force, you will ___________________ the acceleration of the object.  

If you increase the normal force between two surfaces moving across each other, you will __________________ the kinetic friction between the two surfaces.  If you add some WD-40 (a lubricant) to the contact points between two surfaces, you will _____________________ the kinetic friction between the two surfaces.  

If you increase the mass of an object, you will _________________________ the force of gravitational attraction on the object.  If you increase the mass of an object, you will ______________________ it’s free-fall acceleration. 
Application:  
Equilibrium 
31. A sign is supported by two cables, as shown.  The tension in Cable 1 is 150 N.  (a) Draw a free-body diagram of the sign.  (b) Because the sign is at rest, what must be true about the forces acting on the sign?  (c) Calculate the components of the tension in Cable 1.  (d) What is the weight of the sign?  (e) What is the tension in Cable 2?

Dynamics
32. A 10-kg block is dragged across a rough horizontal surface by a 25-N horizontal force (Hint: “rough surface” implies that there is ___________).  The acceleration of the block is 1.5 m/s2.   (a) Draw the free body diagram for the block.  (b) Calculate the net force acting on the block.  (c) Solve for the value of all the forces acting on the block.  (d) Calculate the coefficient of kinetic friction for the surfaces involved.  


33.  A 15-kg block is dragged across a rough horizontal surface by a 45-N force exerted at an angle of 20.0 degrees above the horizontal.  The coefficient of friction for the two surfaces is 0.12.  (a) Draw the free-body diagram for the block.  (b) Solve for the value of all the forces acting on the block.  (c) Calculate the net force on the block.  (d) Calculate the acceleration of the block.  (e) If the block traveled 10 meters in 5 seconds, what was its initial velocity?  (f) Explain why the normal force is LESS than the weight of the block.

34. A block is placed on an inclined surface as shown.  The coefficient of friction between the block and the ramp is 0.20.  (a) Draw the free-body diagram for the block.  (b) Solve for the value of all the forces acting on the block.  (c) Calculate the net force on the block.  (d) Calculate the acceleration of the block.  (e) If the block slid 10 meters in 5 seconds, what was its initial velocity?

35. A 550-kg elevator is suspended from a cable.  The elevator is moving with constant velocity.  (a) Draw the free-body diagram.  (b) Calculate the value of the forces acting on the elevator.  The elevator is now accelerating upward at a rate of 1.5 m/s2.  (c) Draw the free-body diagram.  (d) Calculate the net force acting on the elevator.  (c) Calculate the value of the forces acting on the elevator. (e) If the elevator were accelerating downward, which force would be greater, tension or gravity?  Explain.
36. Two masses, M1 = 25 kg and M2 = 30 kg, are connected by a lightweight cable across a pulley, as shown.  (a) What is the net force on the system?  (b) What is the acceleration of the system?  (c) What is the tension in the cable?
37. Two masses are connected by a lightweight cable.  The two externally applied force, F1 and F2 are exerted on the masses.   (a) What is the net force on the system?  (b) What is the acceleration of the system?  (c) What is the tension in the cable?


38. NOT included on this review.
Work and Energy:
Basics:  
· The equation for work is _______________.

· In order for work to be done on an object, a force must be exerted on the object, the object must be ___________, AND the angle between the force and the _________________ of the object cannot be 90 degrees.

· Power is defined as the rate at which ______________ is being done, or the rate at which energy is consumed.

· One may calculate the net work done on an object by calculating the work done by the _______________ force, OR by calculating the work done by all forces, and ______________ these together.
· According to the work-kinetic energy theorem, the net work done on an object is equal to the change in the object’s ________________ _______________.

· If the net work done on an object is positive, the object ____________________.  If the net work done on an object is negative, the object ___________________, and if the net work done on an object is zero, the object _____________________.

· The three types of mechanical energy we’ve covered are _______________, _________________, and _________________.

· Energy in the universe, cannot be created nor __________________.

· The mechanical energy of a system is conserved so long as ONLY ____________________ forces do work.  
· The two conservative forces we’ve covered are __________________ and ____________________.

39.
A 15-kg block is dragged over a rough, horizontal surface by a constant force of 70 N acting at an angle of 30( above the horizontal, as shown.  The block is displaced 5 m, and the coefficient of kinetic friction is 0.1.  (a) What is the work done by the 70 N force? (b) What is the work done by friction? (c)If the speed of the block is 10 m/s at the end of the displacement, what was the initial speed of the block? 

40.

A plane 10 m in length is inclined at an angle of 36.9(, as shown.  A block of weight 100 N is placed at the top of the plane and allowed to slide down.  Assume vi = 0 m/s. (a) What is the work done by the gravitational force? (600 J)  (b) What is the work done by friction? (-240 J) (c)Through what vertical displacement does the block travel? (6 m) Can you see an easy way to calculate (a)? (d) What is the speed of the block as it reaches the bottom of the slope? (8.4 m/s)
41.
A rollercoaster car (m = 250 kg) and a rider m 75-kg has a velocity of 5 m/s at point A, as shown.  Assuming the track is frictionless, complete the table and solve for the speed of the cart at positions B and C:


	Position
	height
	PEg
	velocity
	KE
	Total Mechanical Enegy

	A
	
	
	
	
	

	B
	
	
	
	
	

	C
	
	
	
	
	


42.
A  0.100 kg ball is dropped from a height of 0.60 m above a spring of negligible mass.  The ball compresses the spring to a maximum displacement x of 0.04 m.  What is the spring constant k? 
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Position vs. Time Graphs:  The graph shown shows the motion of a unicyclist as it varies with time.  Answer part (a) using the words speeding up, slowing down, moving with constant velocity, OR not moving and (b) using the words positive, negative, or neither:
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Velocity vs. Time Graphs: The graph shown shows the Velocity vs. Time graph of a particle moving along the x-axis. Answer part (a) using the words speeding up, slowing down, moving with constant velocity, OR not moving and (b) using the words positive, negative, or neither:
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What are the components of the initial velocity?





Solve for how much time the projectile spends in the air:





Solve for how far the projectile travels before it hits the ground.  
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