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3,09 A 50'03 mass connected to g spring with a force constant of 35.0 N/m
oscillates on a horizontal, fricironless surface with an amphiude of 4.00 cm .,
Find (a) fhe dotal enerqy of the sysiem and (b) the speed of the mass
when the displacement s 100em . Find () 1he hinetic energy and (d)
the poteniial energy when the displacemend is 3.00cm. -

o) BEfakAZ = T (3S.DON/m) 40010 2m)% = 28.0m]
(b) ZkA? = Imv2z s £kx?

Lo i Z _ [_35.0N/m e T
v /m_()!a2 x) ./50.0*10‘_3}(3 [ (4.00x107% m) (?. 10"2m )>d

v: 1,02 mis
() smv2= 5kAZ- 37kx* = 3k(A?-x?)

= 3 (35.0N/m)L (4.00%10°2m)? = (3.00x10" 2 )% ]
=02 7 mv]

(d) Sky? = E- $mv2 = 28.0mT-122mT = |5.€ m7

13.35. Consider +he physical pendulum of Fiqure 13.13, Ca) ' £ Tom 48 1ts
moment of inertra about an qx1s thait passes +hrou3h i1s center of mass
and is parallel fo the axis that passes through i1s pivot porni  show that
the period s . 5o _jlm+ md?

mgcl
where d is the distance beiween the pivol pt}l'nT and the center of mass .
(b) Show Yhai 4he Pen‘od has a minimum valVe when d salis fies
md* = Tem.

(a) The pqrq[!tl axis %heorem. say s Pivot
Tiz ' Temit md?

i A ’I
Thwiznmd

T g Iem+ md?
mgd

(13.28)

(b) When d is very larqe

T—>2ﬁfE
3

When d 15 very small
22w Lcn |
mgcl

So ther® must be a minimuwm  found by

e S 7] -2
-‘:I'-d-- 0= _&T 21?(Icr‘\1 mdz) z(mgd)

= gm (T md*)”? (- f) (mgd)"**mg + /1 (mgd)""" (£)(Tew 4 md*)™"2 2md

= (Tem +md? ) mg 2umd (mad) 540
(Tewm1md*)(mgd)*? ~ (Tem1md®) "7 (mgd )"
~Iémi=md? + Zmd® =19

Tem = md?
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13,55, The mass of dhe deuterrum molecule (Vz) js twice that of +he hydrogen
molecule (Hz), 1¥ 4he vy braijonal frequency iF HE BT J0%10' Pk xuha‘f'
is 4he vibrational AJrequency of D2 ? Assume +that the 'sPrmg constan of

atiracting forces is the sqme Tfor the 1we molecules.

Mb, = 2Mn: '

Wp . KM =/._ﬂ_.'i_=/1_ 1P R

wH [ X7 Mh Mo 2 Iz :

u o= 23t

s Tzi_hz = —{EZT(I,U'OHOM Hz) = -0,919%10"" Hz

13.7t. A mass m is connected to 4wo springs of force constants Kk and K2
In each case, 4he mass moves on a, frictionless table and s dl'splamc’
from equilibrium qnd then releqsed. Show thal in the two cases the

mass exhibi 15 simple harmonic meition with periods
a) =i 2% ,m(k;‘sz) CL) an m ;
K1 Kz _ kp+tkKz

K K2
L’h‘ﬁ m—anmm— M (a)

g ] k2 " {b)
‘ YT — M e

Ca) When +he mass is displaced o distance x from fqu!'ln‘brr'um, spring 11s
streiched a distante X« and spring 2 s stretched a distance X2,
Frrkin e kenti .

kl Ay = Ka Nz }

B (e i T )

KaXi = Kaka ] L = Rk
+ ki.)(“klx1:klx2 “(k'z)( =k1’(l*kz)€z)
Ky %= Ckyt k) Xz (Katk2)X: —Kz X =0
v Ky X k2x = (Ki¥k2)X,
by K Xl RN
_ (ki+Kz)
The force on either spring 13 given by
F=—K1X1_='K2Xz='(‘fl—'q%:‘)‘* = Kk X

i

m ! m(Kkithks) ( % z.n_>
ok Z“’j ki Ke W

(b) Each Spring s streiched by the distance x which +he mass 1s dr'SPIaCPd.
F=~(kitKz)x ahd Kefdf = €ki4 k2 )

& , m
1 5L Kyt K2
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16,29 R sinusordal wave trarn is deseribed by the equation
y = (0.25m)sin (0.30x - 40 t)
Where x and y are in meters and t js in seconds, Determine the
(a) amplitude, (b) angular frequency, (c) angular wave number, (d) wavelength,
(¢) wave speed, dnd (F) direction of mudion.

Y= Asin (kx-wt)
(a) A =0.250m
(b) w= 40,0 rod /s
(¢) k= 0.300 cad /m
(d) 2t VA

= = . A
K 0.300 rad /m - ]
(e) = 5% - (Wu_;__))L 2 (Md_f:_) (20.9m) = 133 mls
2 2T

(f) moves 40 the rr'gh—JJ in +x direclion

6.42. 1+ is found +hat o 6.00m sel:!meﬂ‘f of q [onﬂ s+rn’ng contarns four compleie
waves and has o mass of 1809 , The string is v[brah’nq s:'nusm'q'a”y
with a frequency of 50.0 Hz and o peak—fo- valley displacement of 15-0_ cm .
(a) Write +he functign that deScribes +his wave travellyng in +he positive
¥ -direction . (b) Dedermine +the power being supph'ed 10 he siring .

AL = ESUSIE.OOm £ 30.09/m: 20.06%)0° kg /m
f:=50.0 Hz = 600m/q4 = 1.50 m
e igw b= al4 5
2A=0.]50 m
A =a¥bin ¢
(a) : 2T g N e
= e = ; .| = 4 =
Yo Asin (25 x -wt )= (7.50%107%m) sin (4095 - 314 ¢ )
(b =% X=¢{50.0H .50
]F=%uszzv - _ { 2 i
= ;
P:%(Sg,oxw"_?_)(3|4/s)2(?.50“10_2m) ('—?5':—)
b= 629N
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(6.5, A sinusoidal wave in a rope is described by the wave function
y=(0.20m)sin (0.9 Swx 418wt )

The rope has a linear mass deasity of ¢.25 kg /m. If the tension in +he rope is

rovided by an arrangement ke the one illustrated n Figyre 16,12 what is

the value of the suspended mass ?

.
\,:,_T_ - [mg .y . AV
o 4 u 9

T = mg
V= w/K
m

=]

-

)z c 225 Kq/m( 18 w 5=l )z = 145 kg

q9.90m)s? 6.75mm”

u:'g
xlg



