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 p
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ra
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t c
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 c
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f m
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 p
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 p
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 c
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 c
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 b
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e 

pe
nd

ul
um

 i
s 

20
ce

nt
im

et
er

s. 
H

ar
m

on
ic

 m
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 c
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 p
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 b
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 c
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e d
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ra
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 c
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 c
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 m
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 d
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 c
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 m
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 b
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t p
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at
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 d
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 p
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 b
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 b
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 c
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r p
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 d
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e 
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 C
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ul
ar

 m
ot

io
n 

is
 a

 k
in

d 
of

 h
ar

m
on

ic
 m

ot
io

n 
be

ca
us

e 
ro

ta
tio

n
is

 a
 p
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 c
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 b
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 c
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e p
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 d
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 c
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 b
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ro
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 c
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 d
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r c
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 p
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 p
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 p
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em

 to
ge

th
er

, t
he

ir
gr

ap
hs

 l
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r c
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f p
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f p
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f p
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 p
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 l
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 b
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e 
sa

m
e 

cy
cl

e,
 th

e 
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 b
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 m

ax
im

um
 9

0 
de

gr
ee

s 
be

fo
re

 th
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f p
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lo

t 
th

e 
am

ou
nt

 o
f

po
te

nt
ia

l 
en

er
gy

 d
ur

in
g 

on
e 

cy
cl

e 
of

 m
ot

io
n.

 U
se

 t
he

 p
oi

nt
 a

t
w

hi
ch

 th
e 

rid
e 

it 
at

 it
s h

ig
he

st
 a

s t
he

 st
ar

tin
g 

po
in

t o
f t

he
 c

yc
le

. I
s

th
is

 g
ra

ph
 li

ke
 a

 h
ar

m
on

ic
 m

ot
io

n 
gr

ap
h?

 W
hy

 o
r w

hy
 n

ot
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6.
B

ui
ld

in
gs

 a
re

 n
ot

 c
om

pl
et

el
y 

st
iff

 —
 th

ey
 s

w
ay

 s
id

e-
to

-s
id

e 
at

 th
ei

r
na

tu
ra

l f
re

qu
en

cy
. W

ha
t d

o 
yo

u 
th

in
k 

ha
pp

en
s i

f t
he

 n
at

ur
al

 fr
eq

ue
nc

y
of

 a
 b

ui
ld

in
g 

m
at

ch
es

 th
e 

fr
eq

ue
nc

y 
of

 a
n 

ea
rth

qu
ak

e?
 H

ow
 c

ou
ld

 a
bu

ild
in

g’
s n

at
ur

al
 fr

eq
ue

nc
y 

be
 c

ha
ng

ed
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7.
Th

e 
cy

cl
e 

of
 m

ot
io

n 
of

 a
 p

en
du

lu
m

 is
 c

re
at

ed
 b

y 
th

e 
re

st
or

in
g 

fo
rc

e 
of

th
e 

w
ei

gh
t o

f t
he

 b
ob

. A
s 

w
ith

 a
ll 

m
ot

io
n,

 th
e 

ha
rm

on
ic

 m
ot

io
n 

of
 a

pe
nd

ul
um

 m
us

t f
ol

lo
w

 N
ew

to
n’

s l
aw

s o
f m

ot
io

n.
a.

N
ew

to
n’

s 
fir

st
 la

w
 s

ta
te

s 
th

at
 o

bj
ec

ts
 t

en
d 

to
 k

ee
p 

do
in

g 
w

ha
t

th
ey

 a
re

 d
oi

ng
. H

ow
 d

oe
s t

he
 fi

rs
t l

aw
 a

pp
ly

 to
 a

 p
en

du
lu

m
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b.
N

ew
to

n’
s s

ec
on

d 
la

w
 st

at
es

 th
at

 a
 =

 F
 

 m
. W

hi
ch

 fa
ct

 a
bo

ut
 th

e
m

ot
io

n 
of

 a
 p

en
du

lu
m

 d
oe

s 
th

e 
se

co
nd

 l
aw

 e
xp

la
in
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) 
th

at
ch

an
gi

ng
 t

he
 m

as
s 

do
es

 n
ot

 c
ha

ng
e 

th
e 

pe
rio

d,
 o

r 
(2

) 
th

at
ch

an
gi

ng
 th

e 
le

ng
th

 d
oe

s c
ha

ng
e 

th
e 

pe
rio

d.
c.

N
am
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an

 a
ct

io
n-

re
ac

tio
n 

pa
ir 

of
 t

he
 p

en
du

lu
m

 t
ha

t 
ill

us
tra

te
s

N
ew

to
n’

s t
hi

rd
 la

w.
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