Name_____________________________________________


Exam #1

Physics I

Fall 2002

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

Section # 

_____ 1    M/TH 8-10 (Bedrosian)

_____ 2    M/TH 10-12 (Hayes)

Questions
Value
Score

Part A


32


Part B


24


C-1


6


C-2


8


C-3


12


C-4


18


Total


100


_____ 3    M/Th 12-2 (Hayes)

_____10   M/Th 12-2 (Sperber)

_____ 8    M/Th 2-4 (Schroeder)

_____ 5    Tu/F 10-12 (Bedrosian)

_____ 6    Tu/F 12-2 (Sperber)

_____ 7    Tu/F 2-4 (Sperber)

If we catch you cheating on this exam, 

you will be given an F in the course.  

Sharing information about this exam with people 

who have not yet taken it is considered cheating 

on the exam for both parties involved.
The Formula Sheet is the last page.  You can detach it carefully for easier reference if you wish.

Part A – Multiple Choice – 32 Points Total (8 at 4 Points Each)

Choose the best answer in the context of what we have learned in Physics I.

Write your choice on the line to the left of the question number.

_______1.
The first five equations on the Formula Sheet apply only when

A)  motion is one-dimensional.

B)  displacement is a linear function of time (straight line graph).

C)  the positive direction is defined to the right.

D)  velocity is a linear function of time (straight line graph).

E)  None of the above.

_______2.
Which of the following are Newton’s Third Law Pairs?

A)  Your weight and the normal force of the seat holding you up.

B)  Centripetal force and the tension on a string for an object whirled in a circle at a uniform speed.

C)  The force of your finger pushing on a cart on a frictionless track and the expression: –(m a), where m is the mass of the cart and a is the acceleration of the cart.

D)  All of the above.

E)  None of the above.

_______3.
Manny is going to throw a ball that Moe will catch 75 feet away.  Manny will throw the ball so that it reaches a maximum height of 30 feet.  Jack, standing half way between Manny and Moe, is going to throw a ball straight up into the air that will also reach a maximum height of 30 feet.  How should Jack time his throw so that his ball has the best chance of colliding with Manny’s ball?  Assume they all throw and catch from the same height and we can neglect air resistance.

A)  Jack should throw his ball before Manny throws his.

B)  Jack should throw his ball at the same time Manny throws his.

C)  Jack should throw his ball after Manny throws his.

D)  We can only answer this question if we know the ratio of the masses of the two balls.

E)  None of the above.

_______4.
You are pushing a sled on smooth ice, wearing spiked shoes so that you do not slip.  The friction of the sled on the ice can be neglected.  Which of the following statements, if any, is possible during a two-second time interval during which you are pushing the sled with a constant force?

A)  The sled moves at a constant speed.

B)  The sled remains motionless.

C)  The acceleration of the sled changes.

D)  The sled slows down, then speeds up.

E)  The sled speeds up, then slows down.

F)  More than one of the above is possible.

G)  None of the above is possible.

_______5.
A stone is twirled at constant speed in a vertical circle at the end of a string.


Which of the following is a correct statement of the separate mechanical forces (and their directions) acting on the stone when it is at its highest point?

A)  There are two forces: tension (down) and weight (down).

B)  There are two forces: tension (up) and weight (down).

C)  There are three forces: tension (down), weight (down), and centripetal force (down)

D)  There are three forces: tension (up), weight (down), and centripetal force (down)

E)  More than one of the above is correct.

F)  None of the above is correct.

_______6.
The string in Question 5 breaks when the stone is at the highest point.  Assume the direction of rotation was clockwise, the positive vertical direction is up on the page, and the positive horizontal direction is to the right on the page.  Neglecting air resistance, what is the path of the stone after the string breaks?

A)  The stone will travel straight up to a maximum height, then fall back down.

B)  The stone will travel in a parabolic path with an initial positive vertical component of velocity and a constant positive horizontal component of velocity.
C)  The stone will travel in a parabolic path with an initial zero vertical component of velocity and a constant positive horizontal component of velocity.
D)  The stone will travel in a parabolic path with an initial negative vertical component of velocity and a constant positive horizontal component of velocity.

E)  The stone will travel in a spiral of increasing radius, with constantly changing horizontal and vertical components of velocity, until it hits the ground.

F)  None of the above is correct.
_______7.
For this question, take right as the positive direction.  A 0.375 kg rubber ball traveling to the right at 10 m/s hits a wall and bounces back at 6 m/s to the left.  The total impulse exerted by the wall on the ball is

A)  –6.0 N s.

B)  +6.0 N s.

C)  –1.5 N s.

D)  +1.5 N s.

E)  None of the above is correct.

_______8.
You are standing on the ground, watching the following events and thinking about Newton’s Laws of Motion.

A.

A passenger riding in a Ferris Wheel is at the same height as the center of the wheel and moving upward.

B.
The pilot of a jet plane puts the plane into a power dive in which it is accelerating downward at 150% of g.

C.
A baseball thrown toward home plate curves from the ideal projectile motion due to airflow around its spinning surface.

D.
A driver slams on his brakes and a bag of groceries on the back seat tips forward, spilling the contents.


Which of these statements describes a situation in which the direction of the net force on an object is not the same as the direction of its acceleration?

A) A only.

B) B only.

C) C only.

D) D only.

E) All of them.

F) None of them.

Part B – Short Answer – 24 Points Total (6 at 4 Points Each)

The questions in this part refer to the plot of velocity versus time shown below.  The labeled points are points where the plot changes slope or crosses an axis.  (In the case of point I, it is the last point we are considering.)  The points are connected by straight line segments.
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We are not concerned with what is going on at the points, only what is going on in the open intervals between them – meaning not counting the end points of an interval.  To name one of the intervals, just give the end points.  For example, the first interval is “AB” and the last one is “HI”.  So the answer to the question, “What is the last interval?” is “HI”.

Each question is worth 4 points if totally correct.  If not totally correct, each correct interval named gives you +1 and each incorrect interval gives you –1.  The most you can get for a not totally correct answer is +3 and the minimum is 0.

B-1.  In what interval(s), if any, is acceleration positive? _____________________________________

B-2.  In what interval(s), if any, is acceleration negative? _____________________________________

B-3.  In what interval(s), if any, is displacement decreasing? __________________________________

B-4.  In what interval(s), if any, is displacement constant? ____________________________________

B-5.  In what interval(s), if any, is speed increasing? _________________________________________

B-6.  In what interval(s), if any, is speed decreasing? ________________________________________

Part C – Full Problems

1.  Show all your work to receive full credit.   A correct answer alone is worth 1 point.

2.  No credit will be given for work based on the use of equations that are not on your formula sheet.  This is true unless you show the derivation of the formula used from those on the equation sheet.  Use of trigonometry or other general math formulas is OK.

3.  Note that the number of points assigned to a given problem does not reflect the amount of work needed or difficulty of the problem.  They reflect the importance of an idea or approach.
C-1  (6 points) 

The Physics Department decides that we need a more spectacular demonstration of projectile motion for class.  We contact a supplier of physics education equipment and they send us the specifications for a long-range classroom projectile launcher, a more powerful version of the launcher we saw in class and in the VideoPoint activity.  The mass of the ball fired by the new launcher is 15 g.  The graph of net force versus time for launching the ball is shown below:
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We want to predict what the launcher can do before we buy it.  Since this is Physics 1 class, we will ignore air resistance.  As a first step, calculate the speed of the ball as it leaves the launcher.

Launch Speed VL: __________________________ units ______________

Copy the answer from the previous page here.  If you got the wrong answer, it will not affect your points for the next two steps as long as you use this number correctly.  Guess if you need to.

Launch Speed VL: __________________________ units ______________

C-2  (8 points)

The next step is to predict what the launcher would do if we fired it in the classroom.  We estimate that it will be mounted on a table one meter above the floor level.  The room lights are about three meters above the floor or two meters above where the ball will be shot out of the launcher.  We need to see if the ball will go that high.  We set the launch angle  = 60º.
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Fill out the table below with what we know before we solve the problem, where a is the acceleration component, v0 is the initial velocity component, x0 | y0 is the initial position, vf is the final velocity component (at the highest point), xf | yf is the final position (at the highest point), and t–t0 is the time interval.  Put “?” in the places you don’t know yet.  Use the standard coordinate system shown.  You can choose any origin for the coordinates as long as you are consistent.  Use g = 9.8 m/s2.


X
Y

a



v0



x0 or y0



vf



xf or yf



t-t0



C-3  (12 points)

Find the values of the “?” boxes in the previous table.  Show your work.  Give the X and Y displacements of the ball from its launch position to its highest position.  (Assume the ball does not hit the lights.)

X Displacement to Highest Position:______________________________ units __________

Y Displacement to Highest Position:______________________________ units __________

C-4  (18 points, broken down into 6 parts.)

A boy ties a 25 g stone to the end of a string and swings it in a horizontal circle of radius 80 cm, making 2 revolutions in 1.0 seconds.  He notices that the height of the stone is slightly below the height at which he is holding the string, as shown by angle  in the diagram below.  At the instant shown in the diagram, the velocity of the stone is into the paper.  In this question, we will use physics to determine the tension of the string and the value of .  For all of the calculations, use the point of view of a stationary observer.
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C-4.1  (2 points)

Identify all of the separate mechanical forces on the stone.  Give each force a one-letter label like “N” or “F” and clearly show which label goes with which force.  Neglect air resistance.

C-4.2  (2 points)

Choose a coordinate system and draw it on the diagram above, near the stone.  If it does not line up with the vertical and horizontal directions on the page, show the angle of rotation.  Show the direction of acceleration of the stone.  If that direction does not line up with either the X or Y axes of your coordinate system, show its angle in your system.

C-4.3  (3 points)

Draw a free-body diagram of the stone, showing the forces using your labels from C-4.1, the coordinate system, and the direction of acceleration.

C-4.4  (3 points)

For all of the forces in the free-body diagram that do not line up with one of the coordinate axes, if any, find the X and Y components in terms of the original force label(s) and trig functions.  Redraw the free-body diagram below with all force components lined up with the + or – X or Y axes.  If you had to find the components for a force, draw only the two components, not the original vector.  Label all force components clearly.  If the acceleration of the stone does not line up with the axes, show its X and Y components.

C-4.5  (4 points)

Use Newton’s Second Law to turn the free-body diagram in C-4.4 into algebraic equations.

C-4.6  (4 points)

Solve for the tension in the string and the angle .  Express  in degrees.

Tension in the string:______________________________ units __________

Angle  of the string:______________________________ degrees
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