807 AP Physics

   Roychowdhury

Name: ________________________
Block: _____


Chapter 8: Conservation of energy                 Worksheet # 2
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Fspring =− kx (negative sign determines direction);
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1. A student places her 500 g Physics book on a frictionless table. She pushes the book against a spring, compressing the spring by 4.0cm,then releases the book. What is the book’s speed as it slides away? The spring constant is 1250 N/m.







(2.0m/s)

2. A 61.0 kg bungee-cord jumper is on a bridge 45.0 m above a river. In its relaxed state, the elastic bungee cord has length L = 25.0m. Assume that the cord obeys Hooke’s law, with a spring constant of 160 N/m.

(a) If the jumper stops before reaching the water, what is the height h of her feet above the water at her lowest point? (you need to find the extension of the cord)

(b) What is the net force on her at her lowest point?

3. A 2.00 kg block is placed against a spring on a frictionless 30.0° incline. The spring, whose spring constant is 19.6 N/cm is compressed 20.0 cm and then released. How far along the incline does the block move when released?  (Alert: Units)                                                                                                    (4 m)

4.  A spring with a force constant of 500N/m hangs vertically. A block of mass 10kg is attached to the unstretched spring and let go. 
(a) Find the max. distance the block falls before it begins to move upwards. 

(b) At what distance is the velocity of the block maximum? 

5.  Two children are playing a game in which they try to hit a small box on the floor with a marble fired from a spring loaded gun of spring constant K that is mounted on the edge of a table. The target box is 2.20 m horizontally from the edge of the table of height H. Bobby compresses the spring 1.10 cm but the marble falls 27 cm short of the center of the box. How far should Rhonda compress the spring to score a direct hit?

6. A 3.20 kg block starts at rest and slides a distance d down a frictionless 30° incline, where it runs into a spring. The block slides an additional 21.0 cm before it is brought to rest momentarily by compressing the spring, whose spring constant is 431 N/m. (a) What is the value of d? (b) What is the distance between the point of first contact and the point where the block’s speed is greatest?

7. A 1 kg object is released from rest at a height of 5 m on a curved frictionless ramp. At the foot of the ramp is a spring of spring constant 400N/m. The object slides down the ramp and onto the spring, compressing it a distance x before coming momentarily to rest. Find x.

8. An elastic string 25 cm long obeys Hooke’s law. When a 150g object is suspended from the string, it stretches 5cm. If the object is attached to the end of the string and dropped from the point of support of the string, find the distance it falls before first coming to rest.

Extra Credit: A rope with a mass of 0.20 kg and length of 1.0 m hangs, initially at rest, on a frictionless peg that has a negligible radius (Fig. 18 below). Use conservation of energy to find the vertical velocity of the rope just as the end slides off the peg. Take g = 10 m/s2.
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