Name:

Period: Harmonic Motion

A pendulum —
harmonic motion

T\

swings... and comes back

Harmonic Motion is any motion that
is repetitive (doing the same thing over
and over) and caused by a restoring
JSorce. Pendulums, bouncing springs,
wheels (circular motion), waves,
music: these are all harmonic motion.

Restoring force: a force that tries to return an object to equilibrium
(center resting position). If a pendulum is disturbed (moved), gravity
(restoring force) pulls it back to center. Because it has too much
momentum, it goes past center and keeps going back and forth.

Ch11:1
4—_
Linear motion goes from @
here to there: one direction.
A car —

linear motion

A bird flying /ooks like har-
monic motion because the
wings are going up and
down. Actually, it is linear
motion because up and
down require two different
sets of muscles.

Linear motion—
up uses a different
Jforce than down

Parts of Harmonic Motion

From A to C When the pendulum
is only halfa gels back to A it has
Cycle: the repeated portion of the motion; cycle. completed one cycle
includes all of the steps of the motion. ) — (Y 4— and starts over.
A g C A g C
start end

Period: length of time for one cycle; how
long it takes for one repetition.

If it takes 2 seconds for the pendulum to go from A to C

and back to A, the pendulum’s period is 2 seconds.

Frequency: number of cycles per second in

hertz (Hz). A hertz is a cycle per second.
Ex: A pendulum has a frequency Ex: A wheel has a period of
1 1 of 4 Hz. Find its period. 2 seconds. Find its frequency.
Period — ———a
(in secs)_’T - f OR f T<— Period _ T=1/f B f=1/T
w A (in secs) f=4Hz T =1/4 Hz T =2 sec £=1/2 sec
gt T=2 T=0.25 sec f=? e 0.5 I
Amplitude: the maximum disFance or small large
angle the motion moves from its center amplitude amplitude
position. Car'l be measured in distance (20°) (40°) Amp]itude = 1/2(hlgh — lOW)
(meters, centimeters) or degrees.
Period = 1 sec
I Graphing Harmonic Motion I [' :(zrll_(;s _ 0‘75)7
On a graph you can see all parts of 51
harmonic motion. 4 <+
. /1 |
Cycle—one repetition of the motion ) / \ / \ Amplitude
(top to top, bottom to bottom, etc.). —- / \ / \ =4 cm
E 1
Period—time for one cycle; time from g o ¥ < I
top to top, etc. | ) < ﬁ / /(
Frequency—how many cycles in one Amplitude :g :: \ / ];Zlnd’olf \ / zlindl Olf
second. =4 cm p \ / 1% cycle \ / cycle
Amplitude—how far the graph goes ’ -4
away from the center (or use the -5 4
equation: Amplitude = Y2(high — low) 0 025 05 075 1 125 15 175 2
time (sec)
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Name:

i Ch 11:1
Period:
Harmonic (H) or Linear (L) motion? 1. Period A. The number of cycles per second.
i B. it of 1 ;
Person running; Aswing: [ Music 2. Amplitude A unit of one cycle per second
C. The size or strength of a cycle.
The moon: A car moving: Bird flying: 3. Frequency & Y
. 4. Cycl D. Time it takes to complete one cycle.
Clock pendulum: Jumping Jacks: Bouncing spring: vere P Y
. o . 5. Hertz E. A part of motion that repeats over
Ocean waves: | Moving bicycle: 1A radio wave: and over with a set series of events.
Convert from period (T) to frequency (f): Convert from frequency (f) to period (T):
1 sec = 4 sec = 1Hz= 10 Hz=
0.1 sec=__ 2 sec = 2Hz= S5Hz=
0.5 sec = o 0.25 sec= 0.5Hz= 0.1Hz=
Position vs. Time Position vs. Time
8 4 E
6 / 9
_— 4 _—
A 71\ AR 1 FVTAVERTAVERVAVEETAY
50 . t \ \ f
3 2 TN/ N AT : /
S -4 g -
& ¢ L INL N N NS
-8 -3
el e O S = Sgt SR MR K @ (=1 o (=3 o - - = - N
o3 Red Bed Rooe 5 o d
Time (sec) Time (sec)
Mark 1 cycle of the harmonic motion. Mark 1 cycle of the harmonic motion.
Starting at O secs, when does the 1st cycle end: Starting at 0.25 secs, when does the 2nd cycle end:
Number of complete cycles: Number of complete cycles:
Period: Frequency: Period: Frequency:
Amplitude: Amplitude:
Position vs. Time Position vs. Time
5 4 5 4
3 SN
3
=511\ 7/ 1\ / 1\ = | T\
511 71\ 71\ 5 \ ) /
ol L£2
£ \ s T NN
2] \ s N1/ N/
2, \ / \ / 8 / 3 / S
a5 \ |/ \ |/ a-1 4 A 1N
-4 -2
-5 -3 4
© o = =2 NN W W A Ao OO 2 2NN W®WADROO DD N
[8,] (8] w [5,] [3,] [&)] w [3,] [8,] [6,] [3,]
Time (sec) | Time (sec)

Mark 1 cycle of the harmonic motion.

Starting at 1 secs, when does the 1st cycle end:
Number of complete cycles:

Period: Frequency:
Amplitude:

Mark 1 cycle of the harmonic motion.

Starting at 0 secs, when does the 1st cycle end:
Number of complete cycles:

Period: Frequency:
Amplitude:
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Name:

) Ch11:1
Period:
Harmonic (H) or Linear (L) motion? 1. Period D [|A. The number of cycles per second.
i B. A unit of 1 L
Person running;: L A swing: H Music: H 2 GUENEEEC irift of onie cycle per second
: C. The size or strength of a cycle.
The moon: H A car moving: L Bird flying; L 3. Frequencyify g 5
4. C D. Time it takes to complete one cycle.
Clock pendulum: H Jumping Jacks: H Bouncing spring: ! l yele £ P 4
i ; ) 5. Hertz E. A part of motion that repeats over
Ocean waves: :H Moving bicycle: L A radio wave: | i 2 and over with a set serieps of events.
Convert from period (T) to frequency (f): f a /Iﬁf Convert from frequency (f) to period (T): T(: /(’
A —
1 sec= Tlgec" { u= 4sec="‘l'5u. = 2587 |1 gy= Taz - | sec 10Hz= IbKX2 <l sec
L - 1 A
0.1 sec=".11_5¢¢'= | Duz |2sec=Zsc® -S582 |oHz=Zuz = -35¢¢ |5H= S ue » 2 s0c
LS _ 1
05scc= Bsce = 21z loassec=tss = 4z JosHz= “Su= = Zsec |00Hz=TTuz (Dsec
8 Position vs. Time Position vs. Time
3.
ERYA 71\ / ] AV TAYEE VAV VA
€0 : = ) = 0\, \ v 4 \ /|
/ : 1 /
8 4 \ |/ \ [/ 8, -1 —
o o [ e 5 \/ \/ \/ U
-8 d -3
© © 0O = 2 2 2 NMNNNW -~ o 4o a
Bed kRed Red ° & & J B & 3
Time (sec) Time (sec)
Mark 1 cycle of the harmonic motion. Mark 1 cycle of the harmonic motion.
Starting at 0 secs, when does the 1st cycle end: | sec Starting at 0.25 secs, when does the 2nd cycleend: |, 2. 5 3
Number of complete cycles: 3 Number of complete cycles: “{
Period: | sec Frequency: | uz Period: 'S sac Frequency: ) HzZ.
Amplitude: b c £ Ty Amplitude:  2_¢ o,
Position vs. Time Position vs. Time
5 4 5 -
4 . 3
\
3
=5 17T\ 71\ 71\ g3 JAA _
E 117\ ] 71\ §2 \ /A /
A 1 -
B -1 €4 \ \ /
2.2 8 y A Y A (i
e 7 |/ a-1 : A
-4 2.4
-5 -3 d
©O © =2 24 N N W ®w A A O OO =+ ANNOWW®-ADLOOO DD N
(¢,] (3] (3.} (¢} (4] (6] (3] (3] (3} (3]
Time (sec) Time (sec)
Mark 1 cycle of the harmonic motion. Mark 1 cycle of the harmonic motion.
Starting at 1 secs, when does the 1st cycle end: 7) L0C Starting at 0 secs, when does the 1st cycle end: 5.0 %ec
X% Number of complete cycles: Z. (4- lz) Number of complete cycles: ). ( vy
Period: 2 <se¢ ¢ Frequency: o> HZ_ Period: 344, Frequency: 33 4z
Amplitude: Amplitude: ¢ '
plitude: plitude: 2, 15_(‘{,129

www.aisd. net/smurray Copyright © 2004, C. Stephen Murray




