807 AP Physics C

Roychowdhury

Name: _____________________

Block: ____


Chapter 11: Work & K.E 
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0 is the angle between force and displacement when the vectors are placed tail to tail.
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If position is given as a function of time, you can (take a derivative) to find the velocity at two

instants and use EQ4 to find work done by forces between those instants
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Worksheet # 1
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To pull a 50 kg crate across a floor, a worker applied a force of 250N, directed at 37° above the horizontal. The coefficient of friction between the crate and the floor is 0.1. As the crate moves 3.0 m, what work is done on the crate by (a) the worker’s force, (b) the weight and the normal force on the crate and (c) the force of friction exerted by the floor on the crate? (d) Starting from rest what is the crate’s final velocity?

2. To push a 25.0kg crate up a frictionless incline, angled at 30° to the horizontal, a worker exerts a force of 210N, parallel to the incline. As the crate slides 1.50 m, how much work is done on the crate by (a) the worker’s applied force, (b) the weight of the crate, (c) What is the total work done on the crate? (d) What is the final velocity starting from rest?

3. What is the work done by a position dependent force F = -100x when x varies from 0 to 0.1m?

4. The position of an object of mass 2kg is changing as a function of time by the formula x(t) = 3t3 - 2t. Find the work done by the forces acting on the particle between t = 1s and t = 4s.

5. A helicopter lifts a 72kg astronaut 15 m vertically from the ocean by means of a cable. The acceleration of the astronaut is g/10. What is the speed of the astronaut just before she reaches the helicopter?

6.   Pam has a mass of 40 kg and she is at rest on smooth, level, frictionless ice. Pam straps on a rocket pack. 

      The rocket supplies a constant force for 22 m and Pam acquires a speed of 62 m/s. What is the 

      magnitude of the force?
7. A 90kg bike and rider start at rest from the top of a 500m long hill with a 5.0( incline. Assuming an average friction force of 60N, find the speed of the biker at the bottom of the hill.                                                                                       (13.7 m/s)

8. A cave rescue team lifts an injured spelunker directly upward and out of a sinkhole by means of a motor driven cable. The lift is performed in three stages, each requiring a vertical distance of 10 m. (1) the initially stationary spelunker is accelerated to a speed of 5.00m/s; (2) he is then lifted at the constant speed of 5.00m/s; (3) finally he is decelerated to zero speed. How much work is done on the 80.0 kg spelunker by the force lifting him during each stage?

9. Susan’s 10kg baby brother Paul sits on a mat. Susan pulls the mat across the floor using a rope that is angled 30( above the floor. The tension a constant 30 N and the coefficient of kinetic friction is 0.20. (a) What is the normal force exerted by the floor on the mat? (b) Use work and energy to find Paul’s speed after being pulled 3.0 m?

7.    A cannon tilted up at a 30( angle fires a cannon ball at 80 m/s from atop a 10m high fortress wall. What is the ball’s impact speed on the ground below?    (Must use energy conservation)

8. What is 
8.  A block is given an initial speed v0 up a ramp with an incline (. The coefficient of kinetic friction between block and ramp is (. 

              a. In terms of v0, ( ,( find how far up the ramp the block goes (distance d ). 

              b. Given an initial velocity of 3.0 meters per second, ( = 0.50, and  ( = 25(, find  d.                                                                             (0.52 m)

9. Use conservation of energy to find the speed of the 2.0 kg block

just before it hits the floor if (a) the table is frictionless 

and (b) the coefficient of kinetic friction of the 

3.0 kg block is 0.15.

10. Given:

               [image: image2.png]ma = 10kg, mp = 40kg, p =0.60, ¢ = 35°




If this system starts at 1.0 m/s in the clockwise direction, what speed will the blocks have after moving 2.0m? (Hint: You will need to find the total work done on the two blocks)                   (4.9 m/s)

11. A pendulum is made by tying a 500g ball to a 1 m long string. 

(a)The pendulum is pulled aside 30( to one side, then released. What is the ball’s speed at the lowest point of its trajectory? What is the tension in the string at that point?

(b) If the pendulum bob is given a speed of 2m/s when it is vertical, to what angle does it swing out to?

14. A 0.55 kg projectile is launched from the edge of a cliff with an initial kinetic energy of 1550 J and at its highest point is 140 m above the launch point. 

(a) What is the P.E of the projectile at the highest point (P.E at launch point = 0)?

(b) What is the horizontal component of the projectile’s velocity?                             (54m/s)

(c) What was the vertical component of its velocity just after its launch?        (52m/s)

(d) At one instant during its flight the vertical component of its velocity is 65m/s. At that time, how far is it above or below the launch point?



  (76 m below)

10. A man (mass M) racing his son has half the kinetic energy of the son, who is half the mass of the father. The man speeds up by 1.0 m/s and then has the same kinetic energy as the son. What were the original speeds of the father and son? (P.S: Math problem with defn. of K.E)
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