- 13.5 (a) At t=0, x=0 and v is positive (to the right). Therefore, this situation corresponds to
x=Asinwt and ov=v;coswt

Since f=150Hz, w=2nf=300%

Also, A=2.00cm, sothat !x = (2.00 cm) sin 3.007t

(b) Tmax =2 = Aw = (2.00)(3.007) =

The particle has this speed at =0 and nextat ¢=

(€) Oomay = A0? = 2(3.007) =

The acceleration has this positive value for the first time at

[l R’
It
O | =
w

(d) SinceT =§ s and A = 2.00 cm, the particle will travel 8.00 cm in this time.

Hence, in 1.00s (= % , the particle will travel

8.00 cm +4.00 cm = [12.0 cm|

(10.0 x 103 kg)(9.80 m/s?) _ 251N/m and
3.90 x 102 m

F
13.7 k= v

m 25.0x10%kg _ [

1310 m=100kg k=250N/m, and A=3.00cm

At t=0, x=-3.00cm

’k ;25.0
(a) W= ; = ﬁa =5.00rad/s

so that, T=gf=5%[%=

(b) Vmax=Aw=(3.00 x 102 m)(5.00 rad/s) = |0.150 m/s
Amax = A®? = (3.00 X 102 m)(5.00 rad/s)? = | 0.750 m/s?

(c) Becausex=-3.00cmand v=0at =0, the required solution is

x =—A cos @t

or  |x=-3.00 cos (5.00f) cm]

d
v =£ =[15.0 sin (5.00) cm /5]

dov

== 75.0 cos (5.00¢) cm/s?]
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13.17 By conservation of energy, 7 mv*= 7 kx?

[ k }5.00 x 106
- LTI padadd it el 2y s
U= = 10° (3.16 X102 m) = 223 m/s

1
1322 (a) E=;k% soif A'=24, E'=2k(A')= kA =4E

Therefore |£increases by factor ofﬂ.

k
() Zmax="\[ - A, s0if Aisdoubled, |vmayis doubled|.

k
() ama= ;A, so if A is doubled, Lam also doubles |

m. .
(d) T=2m"\ , % lisindependent of 4, so [the period is unchanged—l.

I
*13.27 The swinging box is a physical pendulum with period T =27 @ ;

The moment of inertia is given approximately by
I =% mL? (treating the box as a rod suspended from one end).

Then, withL=1.0mand d =L/2,

(/3)mL2 _ 2L 2(00m) B
T=2x'\f———mg(m)_2x\/3g_25*\’#(9_8“1/52)_1.65 or T

13.49 - Assume that each spring supports an equal portion of the car's mass, i.e. % .

’m 4m*m 4721500
Then T=2x ax and k= Tz - (@)(1.50)2 =|6580 N/m



