S o e - .4‘3-';‘-' N N -
; de A 7 ; Ay
‘n) DsAeln) s
Simple Harmonic-WMotion 7
Practice Problems o —%\ o
PSI AP Physics 1 Name___ - a;g s LA PV

Muitiple Choice Questions

1. A block with a mass M is attached to a spring with a spring constant k. The block
undergoes SHM. Where is the block located when its velocity is a maximum in
magnitude?
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(&/ "’\F % 2. A block with a mass M is attached to a spring with a spring constant k. The block
undergoes SHM, Where is the block located when its potential energy is a maximum?
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3. A block with a mass M is attached to a spring with a spring constant k. The block
undergoes SHM. Where is the block located when its acceleration is a minimum in
_magnitude?
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4. A mass-spring oscillating system undergoes SHM with a perlod T..What is the period of
?
the system if the amplitude |sd0ubj§d % PN
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5. A mass-spring oscillating system undergoes SHM with a period T when it is located on
Earth. What is the period of the system when it is located on Moon?
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6. A block with a ma s M is attactied to a vertical spring with a sprsng constanti( Whet the
block is displaced from equilibrium and released its period is T. A second identical spring

k is added to the first spring in parallel. What is the perlod of oscillations when the block
is suspended from two springs? ' e f{; j}?gﬁ
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7. Two oscillating systems: spring-mass.and simple pggguium undergo SHM with an

f/" ~, identical period T. If th@ss in each system is doubled Which of the followmg is true
& about the new period? T
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foliowing formula: x= (D 1 m) Sin (411"() What is the petiod of osc;llatlon

8. An object undergoes SHM and position as a function ?f time is presented bythe { /|
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8. An object undergoes SHM and position as a function of time is presented by the .
foliowing formula: x= (0.5 m) Cos ('n't) What is the amplitude of oscﬂlatlons’P e Pty D Mﬁ

10. The position as a function of time of a mass-spring oscillating system is presented by the
graph. Which of the foliowing is true about velocity and acceleration at the time 1.5 s?
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11. A particle undergoes SHM represented by the graph. Which of the following is true about
the amplitude and period of oscillations?
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"12. An object osclllates at the end of a spring. The position as a function of time is presented f gy
by the graph. Which oﬂ*he foilowmg formulas represent the position and velocity of the

éf 7 . object? ) .
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Vs S what is the new period of the pendulum? ?/ =97 v
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14. A simple pendulum oscillates with a period T. If the length of the pendulum“ts d@ub[ed ................... -
what is the iéw period of the pendulum? T 3T ﬁf yap B
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15. What is the Iength of a simple pendulum if it oscillates with a period of 2 s A 4 > / 3
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17. A simple pendulu'm consists of a mass M aitached to a verﬁcai string L. The string is

the speed of the ball at the lowest point?
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displaced to the right by an angle 6. When the pendulum is reieased from rest what is
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18. A block of mass M is attached to a horizontal spring k. The block undergoes SHM with
amplitude of A. Which of the following graphs represents the_glgﬂig potential energy as
a function of position x? I
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19. A block of mass M is attached fo a horizontal spring k. The block undergoes SHM with

amplitude of A. Which of the following graphs represents the kinetic energy as a function
of position x?
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20. A 0.9 kg block is attached to an unstretched spring with a sprlhg constant of 10 Nim. The

block is released from rest. How long does it take for the block to return to its initial
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Multi Correct Questions

Directions: For each of the following, two of the suggested answers will be correct. Select
the best two choices to earn credit. No partial credit will be earned if only one correct choice
is selected.

21. A student wishes to determine the spring constant of a spring in a mass-spring
oscillating system. Which of the following pieces-of equipment will provide the measured
guantities needed for this calculauon’? f
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22. When an object in simpie harmonic motion reaches |ts maximum displacement, which of
the folicwmg statements are true?
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Free Response Problems

1. A 0.4 kg object is attached to a horizontal spring undergoes SHM with the total energy of
0.2 J. The potential energy as a function of position presented by the graph below:
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a. Whatis the amplitude of oscillations™ {
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e. What is the maximum speed of the objec(?/ .
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2. A 0.2 kg object is attached to a horizontal spring undergoes SHM with the total energy of
0.4 J. The kinetic energy as a function of position presented by the graph below:
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What is the maximum displacement from equilibrium? ;f[ M= 0 %M
b) What is the maximum speed of the object? 7, g: ! 9\ Vs

What is the spring constant?

. Indicate point or points where the kinetic energy equals the potential energy of the

system. “/L,_a JKE ,i'j'g

. What is the potential energy of the system at point x =2 cm? |
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3. A 20 g piece of clay moving at a speed of 50 m/s strikes a 500 g pendulum bob at rest “ff,_i f’L 4
The length of a string is 0.8 m. After the collision the clay-bob system starts to oscillate ﬁ Lg "‘}f

as a simple pendulum
i,{',,f— Py gﬁ fgtr

a. Whatis, the speed of the clay-bob system after the colhsmn’? \th_ I ;, .

b. What is the maximum angular displacement of the pendulum’? J-’ j—?
b
c. Whatis the penod of the c[av—bob oscillating sy’stem’P T=aT =27,

D\Dj. w& _%hat is the total energy of the oscillating system
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e. T What is the maximum horizontal distance of the bob when it strikes the floor 0 7m
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4. A small block moving with a constant speed v collides inelastically with a block M
attached to one end of a spring k. The other end of the spring is connected to a
stationary wall. Ignore friction between the blocks and the surface.

a. What is the speed of the system of two blocks after the collision?

b. What is amplitude of oscillations of the system of two biocks?

c. What is the period of oscillations?

d. What is the total energy of the oscillating system?
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5. A student sets a 0.25 kg object into’simple harmonic motion on a horizontal frictionless

~ surface. The graphs for position and velocity as functions of time are shown below.

Position (m) vs Time (s)
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Velocity (m/s) vs Time (s)
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) ,.'/"On the axes below, sketch a) the kinetic energy of the object, b} the potent:al energy,
and ¢) the acceleration as functions of time. Make sure to label any intercepts,
asymptotes, maxima or minima.
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6. A student needs to determine whether the relationship between the restoring force and
the amount stretched of a rubber band is the same as an ideal spring.

a) Describe a procedure that the student could use to collect the necessary data. Make
sure to include all equipment needed and values to be measured as well as how the
student would analyze that data.

Assume that the student has determined that the rubber band does indeed act like an
ideal spring and has calculated its spring constant.

b) The student is now given an object with an unknown mass and is asked to use the
rubber-band to find the mass of the object. Describe a procedure using the ideas
you learned in the SHM chapter as well as the object, rubber band, and any other
equipment that the student could use to determine the mass of the object.
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asymptotes, maxima or minima.
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) ,«-”On the axes below, sketch a) the kinetic energy of the object b) the potent;al energy,
and ¢) the acceleration as functions of time. Make sure to label any intercepts,
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