
SIMPLE HARMONIC MOTION – CONCEPTUAL QUESTIONS
1. Will a pendulum clock, properly adjusted at sea level, keep good time in the mile-high city of Denver?   

2. Simple harmonic motion occurs whenever the restoring force on a body is proportional to the ________________________ of the body from its equilibrium position and in the opposite direction.

3. An airplane loops-the-loop in a vertical circle at constant speed. Does the shadow of the plane move across the ground in simple harmonic motion?

4. On Earth, a mass m is attached to a vertical spring of spring constant k and the spring stretches a distance x when it comes to rest in equilibrium.  The mass is then pulled down a distance A and oscillates with a period T.  If the same mass and the same spring were brought to the moon, how would x and T be impacted?

5. If you double the amplitude of a simple harmonic oscillator, 

(A) how does this change the frequency?

(B) how does this change the maximum velocity?

(C) how does this change the maximum acceleration?

(D) how does this change the total mechanical energy?

6. The diagram to the right shows a distance-time graph of an object undergoing simple harmonic motion

(A) [image: image1.wmf]What is the period? 
(B) the frequency?

(C) the amplitude?

(D) the displacement equation?

(E) the velocity equation?

7. In the diagram above when does the object first attain

(A) maximum velocity?

(B) Maximum speed?

(C) Maximum positive acceleration?

(D) Maximum negative acceleration?

(E) Maximum positive force?

8. What is the total distance traveled by an object moving with simple harmonic motion in a time equal to its period if its amplitude is A?

          -  In two and a half periods?

9. What happens to the period of a simple pendulum if its length is doubled?

· if its length is quadrupled?

· if the mass of the pendulum is doubled?

· if the angle of the swing were cut in half?

10. For a simple harmonic oscillator, what does a graph of potential energy vs. position look like?

· Kinetic energy vs. position?

· Total energy vs. position?

11. In simple harmonic motion, the speed is at a maximum at the ____________________ and is at a minimum at the ____________________, whereas the magnitude of the acceleration and ___________  are at a maximum at the ____________________ and a minimum at the   ____________________.

12. Which of the following equations of the acceleration ‘a’ and the displacement ‘x’ of a particle involve simple harmonic motion?


(a)  a = 300 x2     (b)  a = -6 x     (c)  a = -18 x3     (d)  a = - 22 x2     (e)  a = 4x


13. A mass ‘m’ is suspended from a spring with a spring constant ‘k’. The spring is then cut in half and the same mass is suspended from one of the halves. Which spring, the original or the half-spring, gives a greater frequency of oscillation when the mass is put into vertical simple harmonic motion?

14. When mass ‘m1’ is hung from spring A and a smaller mass ‘m2’ is hung from spring B, the springs are stretched the by the same distance. If the two spring-mass systems are then put into vertical simple harmonic motion with the same amplitude, which system will have more energy? 


15. When is a phase constant used in writing an object’s displacement vs. time equation?

16. The period of a simple harmonic oscillator is 0.8 s.  How much time elapses between the maximum (positive) force and the minimum (negative) force?

· Between the maximum acceleration and the maximum speed?

17. A pendulum bob of mass m is displaced through an angle of 30( and released from rest.  What is the magnitude of the maximum restoring force acting on the pendulum as it oscillates?

18. For the pendulum above, where is the tension in the string the greatest?  The least?
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