Example 1:

A block attached to a spring with unknown spring
constant oscillates with a period of 2.00 s. What is the
period if

a.)  The mass is doubled?
b.)  The mass is halved?
c.)  The amplitude is doubled?

d.)  The spring constant is doubled?
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Example 2:
A 2.00 kg object is attached to a horizontal spring of

force constant 5000 N/m. The spring is stretched 10.0 cm

from equilibrium and released. Find
a.) the period

b.) the frequency

c.) the angular frequency

d.) the amplitude of motion

e.) the maximum speed

f.) the maximum acceleration
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Example 3:

The position of a 50.0 g oscillating mass is given by the
following equation

x=(2.0 cmjcos

10 @ -t
S

Find:

a.) the amplitude

b.) the period

c.) the spring constant

d.) the maximum speed

e.) the total energy
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Example 1:

a)ym=2m,T=? T=21 % =v‘§(2n\§%) =2(2.005)

m
= =9 =21
b.)m 2,T ? 1 P

c)A=2A,T="? T=2m P

[m 1 m) 1
d)k=2k,T=? T=2m, — |2, /= |=—=(2.00 s
) A/ ( k) \5( )

E le 2:
xample m=2.00 kg, k=5000 ¥, and A=10.0 cm
m
a)T=7?
— T d)A=? [A= 100cm
T=2n\}“‘% =27 “( - l\gl) €) Viax = 7
0(5000 —)
m v = —wAsin(wt) = -, sin(wr)
T=0.1257s
2
b)f=7? Vi = WA = (50 @) (10.0 cm)
S
T= it Gy cm
I (0.1257 s Vi = 500 2

)t -

c)w="? a = -0 Acos(wt )= —@ . sin(wr)
w1 . :
2 sow-y i =02 = (50 24 (10,0 cm)
S

w=27(7.96 Hz)

2
cm
w500 ™4 gy =2500 =5
S

Example 3: rad
x=(20 cm)cos(10—~ t) andm=50 g
s
a)A=7? x = Acos(wt) d) Vi = ?
v =—wAsin(wt) = -v,,,sin(wr)
9 2 2
b)T=? r=E_._°T Vo = WA= (10 @)(2.0 cm)
® rad s
o
s cm
k=2 To27" e)E=?
Vi E=U,(A) =%kA2
m
T? =47 = 1,
k E= EkA
k=4n> " —ax? M 1 N s
T (063 ) E= 5(5'0 f)(o.ozo m)
m

N
k=50 — E=0.00101J 6
m




Example 4:

A 0.40 kg ball is suspended from a spring with spring
constant 12 N/m. If the ball is pulled down 0.20 m from
the equilibrium position and released, what is the
maximum speed of the ball?
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Example 5:

A 3.00 kg object oscillating on a spring of force
constant 2000 N/m has a total energy of 0.900J. (a)
What is the amplitude of the motion? () What is the
maximum speed?
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Example 6:

A 200 g mass attached to a horizontal spring
oscillates at a frequency of 2.0 Hz. At one instant,
the mass is at x = 5.0 cm and and has v, = -30 cm/s.
Determine:

a.) the period
b.) the amplitude
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Example 4:
m=040 kg, k=12 E, A=020m, vy, =?
m

max

v =—wAsin(wr) = -v, . sin(wr)

vmux = U‘)A

2 2
T=—]r SO @ T

Example 5: N
m=3kg, k=2000 —, and E=0.900 J
m

a)A="?

whenx=A, v= 0 andE=0+%kA2 =%kA2

RE _ [2(0.9007T)

A=, 2 =
| |
Tk \3(2000 H)
m
A=0.0300 m
b) v = 7 \
) Vinax - “(2000 g)
v = —wAsin(wr) Vinay = WA = \j;A = V?gm(om m)

V== sin(wr)

max

-0775
S

Vmax

Example 6:

m=200 g, f=20 Hz, atx=50 cm, v, =-30 =
S

a)T=7? T=

~l=

(2.0 Hz)

b)A=7? x = Acos(wt) and v, = -wAsin(wr)
v, _-wAsin(wr) _ —otan(or)
x  Acos(wr)

=V, 1V - -V
tan(wr) =—= so wt = tan ]( *) =tan 1(
Xw Xw

=

3()Cim

t=tan”| —————S
= (50 em)22(2.0 He)

X 50cm

s =0.4455 rad

A= = =5.5cm

" cos(wr)  cos(0.4455 rad)



Example 7:

A mass on a string of unknown length oscillates as a
pendulum with a period of 4.00 s. What is the period if

a.)  The mass is doubled?

b.)  The string length is doubled?
c.)  The string length is halved?
d.)  The amplitude is halved?
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Example 8:

a.) Find the length of a simple pendulum if the period is
5.0 s at a point where g = 9.8 m/s?.

b.) What would be the period of the pendulum in (a) on
the moon, where the acceleration due to gravity is
one-sixth that on earth.
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Example 7:
a)ym=2m,T="? T=400s

2¢ [
b)(=20,T=? T=2x > =ﬁ(zn e‘4) =2(4.00 5)
8 Ve

T=566s
c)(—f T=72 E 1 [0 1
T2 T T=2m\2 = |27 || =—=(4.005s)
| g V2 | & V2
T=283s
d.)A=%,T=’7 T=400s
14
Example 8:
a)T=50s,g=98 SEZ,£= ?
T=2n Q‘L
\g
7?42l
g
m 2
98 = |(5.0
_gr? _( sz)( *
4x° 47
/=62 m
b)g=2,T=72 T—ZJIE—E2 o 6(5.0
)g==,T= = ‘\g = ﬂ\jg =/6(5.0)
I



