Physics 5A  Shea  Fall 2006
Midterm Exam 1

October 2, 2006
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Part 1 Short Answer Questions 30 pts Include a short explanation showing why you think that: 

A. Do you lunge forward or get pressed back into the seat when your car comes to a quick stop?
B. What are your mass in kilograms and your weight in Newtons.
C.  What is 50 km/hr in m/s?
D. A young boy is bouncing up and down on a trampoline.  After a high bounce, the boy comes down and makes contact with the elastic surface of the trampoline.  Draw the FBFD for the boy and use it to explain the effect the forces have on the motion of the boy following this first contact.  


E. Describe the motion of the rat and clearly show (on the graph) how your description is related to the graph.
F.  What is the initial speed of the rat?  How far does it run?
G. How fast is the rat going at t = 7 sec?
H. If you dive into a swimming pool off a diving board and do “a belly flop”, you are likely to remember it because it can really hurt.  Use Newton’s second law to explain why. Ask if you don’t know what a “belly flop” is.
I. A car (mass = 1000 kg) runs head-on into a loaded truck (mass = 10,000 kg).

(a)
The force the truck exerts on the car is about 10× the force the car exerts on the truck.

(b)
The force the car exerts on the truck is about 10× the force the truck exerts on the car.

(c)
These two forces are the same size.

(d)
The smaller vehicle always experiences the bigger force.
For questions J and K, consider a 5 g feather falling straight down towards the ground at a constant speed of 3.0 m/s. 

J.
Draw and label a free body diagram of the forces acting on the feather and give their values.

K. What is the net force acting on the feather. How do you know?

L. At time 0 s, an object moves East at 30 m/s. At time 10 s, the object is moving East at 10 m/s. What is the direction of the average acceleration?

(a)
North
(b) South
(c) East
(d) West

(e)
You can't tell from the information given.

Part 2  Problems 70 pts  For full credit you must demonstrate your understanding by showing your thinking including pictures, words, and numbers.
25 Pts
Problem 1  “Stop or Go?”  A car is approaching an intersection going 20 m/s (45 mi/hr).  Assume the car has a length of 3 meters and the width of the intersection is 21 meters.  The light turns yellow when the front of the car is 50 meters from the start of the intersection. The light is yellow for 3 seconds.  If the driver brakes, she can slow down at a rate of 4 m/s2 and if she instead hits the gas pedal she can speed up at 1.5 m/s2.  Ignore the reaction time of the diver to engage either pedal.  To avoid having any part of the car in the intersection while the light is red, what should she do?
20 pts
Problem 2  “Force and Motion”  The figure to the right shows an overhead view of three forces acting on a stone on a frozen pond.  Note that in this diagram you are looking down from above at the stone. 

a. Find the magnitude and direction of the net force acting on the stone.  
b. If the stone has a mass of 2 kg, what is its acceleration. 
25 pts

Problem 3 “Water balloon in Free Fall”  A group of your friends are rafting down the American River and are about 100 m up the river drifting in the current at about 2 m/s. To surprise them you have planned to throw a water balloon at them from the foot bridge on the Sac State Campus.  Assume that the foot bridge is 12  meter high.  You don’t want to hurt anybody and so you throw the balloon straight down at the raft at about 10 mi/hr (4m/s).  
a. You are curious about how long the balloon you throw will be in the air and how fast the 
balloon will be going when it hits the raft.  Show the calculation you might do.  

b. You also think about the potential problem that the raft will be  moving.  Address this issue by calculating how far the raft will move during your throw.  Do you have to adjust your throw to account for this?  Comment.  






The graph represents a rat running east on a telephone wire.
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