	PHY 105

Homework 6
	Name: ____________________

October 3, 2006


The following are some practice problems for Test 1.  Hand in the first four for homework.   I recommend that you take four of the problems as a practice test – giving yourself an hour for the four problems.  
1. You pop the cork off a bottle of champagne.  The top of the bottle was 1.20 m higher than the ground, and the bottle was tilted 20( from the vertical.  The cork leaves the bottle with a speed 5.4 m/s.  

A. What is the highest height (measured from the floor) the cork reaches? 

B. How far from the bottle is the cork when it hits the ground?
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2. A motorcycle policeman hidden at an intersection observes a car that ignores a stop sign, crosses the intersection, and continues on at constant speed. The policeman starts off in pursuit 1.5 s after the car passed the stop sign, accelerates at 6.2 m/s2 until his speed is 120 km/h, and then continues at this speed until he catches the car. At that instant, the car is 1.50 km from the intersection.  How fast was the car going? 
3. For the first hour you head out 50 km in a direction 30° West of North; for the second hour you go 40 km 20° South of West; and for the third hour you travel 60 km due West.  What is the magnitude and direction of you new position relative to your point of origin?  
4. Suppose the position of a particle is given as follows

[x(t), y(t)] = [ 1.2 - 3.4 t + 5.6 t2 - 7.8 t3,  8.7 – 6.5 t + 4.3 t2 – 2.1 t3]
where the distances are measured in meters and the time measured in seconds. Find the position, velocity, and acceleration at t = 0.5 s.   

5. A ballast bag is dropped from a balloon that is 300 m above the ground and rising at 13 m/s. For the bag, find

A. The maximum height reached  

B. Its position and velocity 5.0 s after it is released  

C. The time at which it hits the ground   

6. The coach throws a baseball to a player with an initial speed of 72.0 km/hr.  She throws the ball at an angle of 40( with the horizontal.  At the moment the ball is thrown the player is 50 m from the coach.  At what speed and in what direction must the player run to catch the ball at the same height at which it was released. 





7. A 2000-kg plane lands on an aircraft carrier. It has just 75 m to stop.  If its initial speed is 240 km/hr,

a. What is the plane’s acceleration during landing?  (Assume the acceleration is constant.) 

b. How long does it take for the plane to stop?

c. What force must be applied to the plane to stop it?

8. In the figure shown below, the pulleys are frictionless and the weights are in equilibrium.  If the mass of M1 is 15 kg, find the masses of the other two objects M2 and M3 as well as the tensions in the ropes Ta and Tb. 

 


  


9. A ball leaves the floor with a velocity of 20 m/s and an angle of 30(.  There is a wall 30.0 m away.  Does the ball first bounce off the wall or off the floor?  Show your calculations and give your reasoning.  What angle does it hit whichever surface it bounces off?   Draw it and calculate it.
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