PHYSICS UNIT VI REVIEW: Projectile MOTION

For all questions assume air resistance and friction to be negligible forces unless otherwise specified.

1) The diagram below shows three positions on the trajectory of a cannon ball.  On each ball, sketch in the velocity and acceleration vectors.  Also answer the questions below.
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a) At which letter is the horizontal velocity the greatest?
the least?


b) At which letter is the vertical velocity the greatest?
the least?


c) At which letter is the vertical velocity zero?


d) At which letter is the acceleration the greatest?
the least?

2) Draw a force diagram for the object below.       3) A cannon ball and a Volkswagen 


                                                           are launched through the air by 


                                                           a catapult with the same initial 

                                                                                   velocity and angle.  Neglecting air 

                                                                                   resistance which one will hit the


                                                           ground first?


(ball tossed in the air)

4) a. In diagram A three marbles are launched from the same height on a table, according to the paths they take which one has the highest horizontal velocity?, vertical velocity?

    b. In diagram B three marbles are launched from different heights on shelves, according to the paths they take which one has the highest horizontal velocity?, vertical velocity?

    c. In diagram C three marbles are launched from different heights on shelves with the same velocity, sketch the approximate trajectories of each marble.








5) In a lab, a ball bearing was rolled off a counter top at 5.45 m/s.  The lab table is 113 cm higher than the floor.

a) How much time will it take to hit the floor?

b) What distance will it travel horizontally?

c) What is the horizontal velocity the instant
         d) What is the acceleration of the


before it hits the floor?
    
ball just before hitting the floor?

e) On the axis below, sketch qualitative graphs for the motion of the ball.  Have the floor be the vertical position of zero, and the edge of the counter the horizontal zero.  Start the graph when the ball leaves the tabletop and end it when the ball hits the floor.


6.  A diver running at 3.6 m/s dives out horizontally from the edge of a cliff and reaches the water below 2.5 s later.


a.
How high was the cliff?

b. How far from the base of the cliff did the diver hit the water?

7. A baseball player wishes to determine her pitching speed by throwing a baseball horizontally from an elevation of 4.0 m above the ground.  She sees the ball land 25. m down range.  


a. Draw a motion map of the situation indicating vertical and horizontal velocities and accelerations.


b. Determine the speed of the ball as it leaves her hand. 

8. A pebble is fired from a slingshot at 35.0 m/s at 42.0o above horizontal. 

a. How far away will it land? (It lands at the same height it was shot.)

b. How long (time) is it in the air?

Questions to Ponder


1.  What is meant by projectile motion?  What is a trajectory?


2.  The trajectory of a projectile is best described as.....

3. What did Galileo predict about projectile motion?

4. For a projectile launched horizontally: How do changes in initial velocity (Vx), initial height (y0), and mass (m) affect the range and time in the air?


5.  During projectile motion how does the horizontal  velocity component


      behave?  The vertical component?


6.  Even though vertical and horizontal components are analyzed separately,


      what variable is the same in both components of projectile motion?

7.  How would the plot of horizontal distance vs. time, vertical distance vs. time, 

     and time vs. horizontal velocity look for a projectile.


8.  What is range?


9.  What is the acceleration during projectile motion?

10.  When does a projectile have its least speed?

11.  A projectile is launched straight up at a velocity of V and will land at the same level.  What are two other velocities along its path?

Extra Review Problems:

1.  A bow hunter fires an arrow horizontally at 37 m/s straight toward a target.  


     The arrow hits 20 cm below the target.  How far away (x) is the target from 

     The hunter?  ans. 7.4 m

2.  A baseball player hits a baseball perfectly horizontal from an initial height of 


       1.1 m.  The baseball hits the ground 45 meters away from where it was


       initially hit.  What is the initial horizontal speed of the hit baseball?


       ans.  94.94 m/s

3.  A golf ball is hit with an initial velocity(Vo) of 38 m/s at an angle of 12( how 


       far away does the ball land(x)?ans 60 m   
      

D) the same at all letters
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