Name______________________________________________________


Exam #1

Physics I

Fall 2000

If you would like to get credit for having taken this exam, we need your name above and section number.

Section # 

______  1     M/TH 8-10 (Adams)

______  2     M/TH 10-12 (Sperber)

	Questions
	Value
	Score

	Part A


	32
	

	B-1


	10
	

	B-2


	5
	

	B-3


	5
	

	C-1


	14
	

	C-2


	34
	

	Total


	100
	


______  3     M/TH 12-2 (Bedrosian)

______ 10    M/TH 12-2 (Cummings)

______  8     M/TH 2-4 (Hayes)

______  4     T/F 8-10 (Adams)

______ 5    T/F 10-12 (Sperber)

______ 6    T/F 12-2 (Schroeder)

______ 7    T/F 2-4 (Sperber)

If we catch you cheating on this exam, you will be given an F.
Part A (32 points total- 8 at 4 points each)

Multiple-choice.  Choose the best answer.  Write your choice on the line to the left of the question number.

_______1. A stone is twirled in a vertical circle at the end of a string as shown in the figure below.  When the stone is at its highest point, the forces (and directions of the forces) and direction of the stone’s acceleration are:  
a) tension in the string (down), weight (down), centripetal force(down), acceleration(down)

b) tension in the string (up), weight (down), centripetal force(down),     acceleration(down) 
c) tension in the string (down), weight (down), acceleration(down)  

d) tension in the string (up), weight (down), acceleration(down)  

e) tension in the string (up), weight (down), centripetal force(up), acceleration(down) 

f) tension in the string (up), weight (down), centripetal force(up), acceleration(up) 

_______2.
A rifle of mass M is initially at rest but free to recoil. It fires a bullet of mass m and velocity v (relative to the ground). After firing, the velocity of the rifle (relative to the ground) is: 
a) -mv 
b) -Mv/m 
c) -mv/M 
d) -v 


e) mv/M 
____ _3.  Throughout a time interval, while the speed of a particle increases as it moves along the x axis, its velocity and acceleration might be:  

a) positive and negative, respectively  

b) negative and positive, respectively  

c) negative and negative, respectively  

d) negative and zero, respectively  

e) positive and zero, respectively

_______4.  An object is shot from the back of a truck moving at 30 mph on a straight horizontal road. The gun is aimed upward, perpendicular to the bed of the truck. The object falls:   

a) in front of the truck   

b)    behind the truck   
c)    on the truck  
d)    depends on the initial speed of the object   
e)    depends on the value of g 
 _____5.  Consider the following problem statement: A ball is knocked off the edge of a cliff at 3 m/s and strikes the ground below.  The cliff is 20 meters high.  What is the velocity of the ball when it strikes the ground? Which of the available choices, either A or B, is solved in a manner most similar to the problem above? (If neither A nor B is solved similarly to the posed problem, then mark choice C.  If  both A and B are solved in an equally similar manner as the posed problem, chose D.  You are not required to and should not solve any of the problems.)
a) A boulder of mass 2 kg rolls down a hillside and collides with a ball of mass 300 g that is sitting on the edge of a cliff.  The boulder has a velocity of 4 m/s when it hits the ball.  The ball is knocked off the edge of the cliff and strikes the ground below. What is the velocity of the ball when it leaves the cliff edge? 

b) You are at a medieval fair and see Robin Hood practicing his accuracy with his bow and arrow.  You begin to wonder how fast the arrow is traveling as soon as it leaves his bow.  With your extensive knowledge of physics in the back of your mind, you ask Robin to pull back his bowstring as far as possible and launch an arrow horizontally.  One hundred feet away, the arrow plunges into the ground at an angle of 86 degrees relative to the vertical.  

c) Neither of the above choices is solved in a similar manner as the posed problem

d) Both of the above choices are solved in an equally similar manner as the posed problem.

DIRECTIONS: For each question below, choose the concept (or concepts) that is (are) best used to find the solution to the stated problem.  You are not required to (and should not) solve any of the problems.  
Note:

1. “ Kinematics” means applying  equations such as xf = xo+vot+1/2at2 or 

vf = vo+at to the situation

2. “Newton’s Second Law” means applying F=Ma to the system

_____6.   A ball is knocked off the edge of a cliff at 3 m/s and strikes the ground below.  The cliff is 20 meters high.  What is the velocity of the ball when it strikes the ground?

a) Newton’s Second Law (F=Ma)

b) Either kinematics or conservation of momentum

c) Kinematics

d) Kinematics and then conservation of momentum

e) Conservation of Momentum
f) None of the above
_______7.  A boulder of mass 2 kg rolls down a hillside and collides with a ball of mass 300 g that is sitting on the edge of a cliff.  The boulder has a velocity of 4 m/s when it hits the ball.  The ball is knocked off the edge of the cliff and strikes the ground below. What is the velocity of the ball when it leaves the cliff edge?

a) Newton’s Second Law (F=Ma)

b) Either kinematics or conservation of momentum

c) Kinematics

d) Kinematics and then conservation of momentum

e) Conservation of Momentum
f) None of the above
_____8.  You are at a medieval fair and see Robin Hood practicing his accuracy with his bow and arrow.  You begin to wonder how fast the arrow is traveling as soon as it leaves his bow.  With your extensive knowledge of physics in the back of your mind, you ask Robin to pull back his bowstring as far as possible and launch an arrow horizontally.  One hundred feet away, the arrow plunges into the ground at an angle of 86 degrees relative to the vertical.  

a) Newton’s Second Law (F=Ma)

b) Either kinematics or conservation of momentum

c) Kinematics

d) Kinematics and then conservation of momentum

e) Conservation of Momentum

f) None of the above

Part B (20 total points)

1.   A cart rolls on a low friction track as in one of our class activities.  The tract is inclined to some angle and the cart moves as follows:  The cart moves up the inclined track toward a motion detector, slowing down as it goes, it reaches its highest point and then starts moving downward away from the motion detector, speeding up as it goes.  Sketch a graph of the cart’s velocity versus time and a graph of the cart’s acceleration versus time.  Mark on both of your graphs the point at which the cart turns around.  No numbers need to be shown on the graphs. Hint: In order to determine whether you should have a positive or negative velocity, recall that the motion detector measures the distance the object is from the detector. (5 points each graph)









2. (5 points) In one of our activities, a mass bounced up and down (oscillated) at the end of a spring.  The force acting on the mass was measured with a force probe and the acceleration was measured with a motion detector.  The force versus time graph is shown below.  Sketch (no numbers necessary) the acceleration versus time graph.
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3.   (5 points) A pitched 140-gram baseball, in horizontal flight with a speed 39 m/s, is struck by a batter.  After leaving the bat, the ball travels in the opposite direction with speed 39 m/s.  

a) (2 points) 

What impulse J acts on the ball while it is in contact with the bat?

b)(3 points) If the impact time for the baseball –bat collision is 1.2 x10-3s, What average (assumed constant) force acts on the baseball? 

Part C (48 points total)-You must show all of your work to receive full credit.  Only the equations provided on the formula sheet (and work derived directly from them in writing) will be considered for credit.  

1.   A 3 kg block slides down a frictionless incline as shown in the figure below .  At the moment the block leaves the edge of the cliff, its velocity is 2.3 m/s.   The block hits the ground 1.2 seconds later.  The incline makes an angle of 41o with the vertical.

a)  (6 points) How high above the ground is the end of the incline?






b) (6 points) How far along the horizontal from the edge of the cliff does the block land?

c) (2 points) On the figure above, sketch the path the object takes as it moves through the air.

2.    (34 points) Consider the figure shown below.  The figure shows a horse pulling two sleds each of mass m across ice.  The resulting acceleration of the system is a. The sleds are connected to each other with a rope.  The first sled is connected to the horse with another rope.  The ice is very smooth and so you can ignore frictional forces.  (There must be some friction between the package and the second sled and between the person sitting in the first sled and that sled.  If there were not, the package and person would slide off of the sleds when the sleds move.  However, you should still ignore this frictional force in the problem below.)
In answering the questions below, you can use any words you chose that (correctly) identify the forces.

a)  (7 points) List all the forces acting on the first sled. (Ignore friction)

b) (3 points) List all the forces acting on the package.  (Ignore friction)

c ) (5 points) List all the forces acting on the second sled. (Ignore friction)

d) Draw a freebody diagram for the second sled (3 pts)      e) Draw a freebody diagram for the package (3 pts)

f) Draw a freebody diagram for the first sled (4 points)


g) (4 points) Identify any and all Newton’s third law force pairs shown in your freebody diagrams by marking the force vectors shown in the diagrams with the same number of lines as in the example shown below.


h) ( 5 points) Based on your freebody diagram for the first sled, write down the two algebraic expressions that result from the application of Newton’s second law ((F=ma). (You don’t need to solve the equations.)

Equations
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