Physics Test
Chapter 2 and 3

Conceptual Questions

1. If an object is at rest, can we conclude that no external forces are acting on it?

2. If a care is traveling westward at a constant speed of 20 m/s, what is the resultant for acting on it?

3. A large crate is placed on the bed of a truck but not tied down. (a) As the truck accelerates forward, the crate remains at the rest relative to the truck. What force causes the crate to accelerate forward? (b) If the driver slammed on the brakes, what could happen to the crate?

4. In the commercial for stride, watch the video, explain to me why the gum comes out of his mouth in terms of what we covered this chapter.

5. The force of gravity is twice as great on a 20-N rock as it is on a 10-N rock. Why         doesn’t the 20-N rock have a greater free-fall acceleration?

6. An object thrown into the air stops at the highest point in its path. Is it in equilibrium at this point? Explain.

7. Suppose the head of a hammer is loose, and you wish to tighten it. In terms of inertia, explain how you can accomplish this by banging the bottom of the handle (rather than the hammerhead) against a hard surface.

8. Suppose A and B are vectors, how would you orient them to get a maximum              
resultant?  Minimum?
9. Compare the forces involved in a head on crash of two of today’s cars, say a couple of Honda Accords with the forces in a head on collision of a couple of 1972 Ford Galaxies, whose interior was just slightly smaller than the Milky Way galaxy.  Why the difference?

10. Explain in physics terms what happens when a football player brain when he gets tackled and lands on his head.  Make sure you spell out what and why it happens.  
Problems               (Choose 5 and one of the must be #7)
1. An 80-kg person escapes from a burning building by jumping from a 30 m about a catching net. Assuming that air resistance exerts a 100-N force on the person as he falls, determine his velocity just before he hits the net.

2. The parachute on a racecar of weight 8820 N opens at the end of a quarter-mile run when the car is traveling at 35m/s. What total retarding force must be supplied by the parachute to stop the car in a distance of 1000m?

3. A 5.0-kg bucket of water is raised from a well by a rope. If the upward acceleration of the bucket is 3.0m/s62, find the force exerted by the rope on the bucket.

4. A box slides down a 30.0 degree ramp with an acceleration of 1.20 m/s^2. Determine the coefficient of kinetic friction between the box and the ramp.

5. A car is traveling at 50.0 km/h on a flat highway. (a) If the coefficient of friction between road and tires on a rainy day is 0.100, what is the minimum distance in which the car will stop? (b) What is the stopping distance when the surface is dry and the coefficient of friction is 0.600?

6. A 35.0-kg child tries to climb up an icy slope, to no avail. The angle of the incline is 35.0 degrees with a respect to the horizontal, and the coefficient of static friction between the child’s boot and the incline is 0.200. (a) Compare the force of gravity (along the incline) that is exerted on the child with the force needed to make her slide. Why can’t she avoid sliding? (b) Does the mass of the child have anything to do with the fact that she can help sliding? Explain. (c) Does the angle of the incline have anything to do with the fact that she can’t help sliding? Explain. (d) To what value must the angle be decreased in order for the child not to slid down? (Hint: Draw a free body diagram of forces) 

7.
Bertha is to be spit out of a giant tube, rather like a spitwad.  If the initial height is 
7m and her initial velocity is 67m/s and the tube is parallel to the ground, how far 
will she fly?  Now they decide to point the end of the barrel at a 60 degree angle, 
how far does she go now?

8.
A 70 kg runner begins to slide into 2nd base when moving a constant 4m/s.  The 
coefficient of a friction between Earth and his clothed butt is .7.  He slides so that 
his speed is zero just as he touches the bag.  How much energy is lost to friction?  
How far does he slide?

