Physics – Chapter 14 Worksheet 1
1. If a mass of 0.55 kg attached to a vertical spring stretches the spring 2.0 cm from its equilibrium position, what is the spring constant?  

2. Suppose the spring in the above problem is replaced with a spring that stretches 36 cm from its equilibrium position.

a) What is the spring constant in this case?  

b) Is this spring stiffer or less stiff than the one in problem #1?

3. A slingshot consists of a light leather cup attached between two rubber bands.

a) If it takes a force of 32 N to stretch the bands 1.2 cm, what is the equivalent spring constant of the rubber bands?  
b) How much force is required to pull the cup of this slingshot 3.0 cm for its equilibrium position?  
4. In pinball games, the force exerted by a compressed spring is used to release a ball.  If the distance the spring is compressed is doubled, how will the force acting on the ball change?

5. When a family of four people with a total mass of 200 kg step into their 1200 kg car, the car’s spring compress 3.0 cm.

a) What is the spring constant of the car’s springs, assuming they act as a single spring?  

b) How far will the car lower if loaded with 300 kg?  

6. The staples inside a stapler are kept in place by a spring with a relaxed length of 0.115 m.  If the spring constant is 51.0 N/m, how much elastic potential energy is stored in the spring when its length is 0.150m?  
7. A spring with a force constant of 5.2 N/m has a relaxed length of 2.45 m.  When a mass is attached to the end of the spring and allowed to come to rest, the vertical length of the spring is 3.57 m.  Calculate the elastic potential energy stored in the spring.  

8. The force constant of a spring in a child’s toy car is 550 N/m.  How much elastic potential energy is stored in the spring if the spring is compressed a distance of 1.2 cm?  

9. A spring has a spring constant of 256 N/m.  How far must it be stretched to give it an elastic potential energy of 48 J?  

10. In a room that is 2.44 m high, a spring (relaxed length = .30 m) hangs from the ceiling.  From this spring a board hangs, so that its 1.98 m length is perpendicular to the floor, the lower end just extending to, but not touching, the floor.  The board weighs 102 N.  What is the spring constant of the spring?  

11. An archer pulls the bowstring back for a distance of 0.470 m before releasing the 30.0 g arrow.  The bow and string act like a spring whose spring constant is 425 N/m.

a) What is the elastic potential energy of the drawn bow? 

b) How fast is it traveling when it leaves the bow?  

12. The spring constant for a spring in a dart gun is 1400 N/m.  When the gun is cocked, the spring is compressed by 0.075 m.  What is the speed of a 2.4 x 10-2 kg dart when it leaves the gun horizontally?   
13. A child swings on a playground swing.  How many times does the child swing through the swing’s equilibrium position during the course of a single period of motion?

14. What is the total distance traveled by an object moving back and forth in simple harmonic motion in a time interval equal to its period, when its amplitude is equal to A?

15. How is the period of a simple harmonic vibration related to frequency?

16. Find the period and frequency of a 9.8 m long pendulum.  

17. A spring with a spring constant of 1.8 x 102 N/m is attached to a 1.5 kg mass and then set in motion.  What is the period of the mass-spring system?  What is the frequency of vibration?  

18. A visitor to a lighthouse wishes to determine the height of the tower.  The visitor ties a spool of thread to a small rock to make a simple pendulum, then hangs the pendulum down a spiral staircase in the center of the tower.  The period of oscillation is 9.49 s.  What is the height of the tower?  

19. How long must a pendulum be on the Moon, where g = 1.6 m/s2, to have a period of 2.0 s?  

20. A .75 kg mass attached to a vertical spring stretches the spring 0.30 m.

a) What is the spring constant?  

b) The mass-spring system is now placed on a horizontal surface and set vibrating.  What is the period of the vibration? 

21. A child swings on a playground swing with a 2.5 m long chain.

a) What is the period of the child’s motion?

b) What is the frequency of vibration?

