PH Q11 -~ Choapter [0 Homework Selutions

7 m= leH K, = KH vH/vo: ?
Ky _ E‘mkﬂf: "\HVHQ::( Vi _ E"_':\/L’m:_—g{,oo
Ko gmyver  Myveh Vo My My
(1) m= 5009 = 0.500kg L= 0.750m 8, =30.0° ;=0
(&) ?-;:O cos8; = %;i;”)-: —i—
d = LcosB; d+72: L
‘ - —\7: =@ L-d = L- LcosH,
| ¥.= L(1-cos6,)
Kot Uge = Kp# Ugg O+ mﬁ—g‘i’:imvflv‘O
\2 =/ 62@7? = f&g L(I- coseiT = (9(9.?0)[0,750)(1— J}’/;L))I/“
Ve = [.HO mls (b) 6jc =0; =30.0° due to symmetry
34) V; =50.0mls ')7(‘:+10~0m | K, + Ug, = Kg+ Ugg
Ve = 7 Q\L_; =0 g'mv£7"+mg?i S imv:\'l-O

i/ |
ve = JvPt agy; = ((80.007+ a(1501(10.0)) = §1.2m]s

35) (a) No, because the gravitational potential energy and

kinetic enévgy do no+ c}epencf on the anglc or direchon.
, - K { 2 — _ L
(b) K+ Ug = Ke+ Ugg ;’“Vz + Mgy, = 3 Mg+ MIYe

= ! = ]
v, = ﬁfu 629\,/{* 29Y, = ((5\00) + 2(9,809(/é~0~;2.00)) fa

v, = (1.3 m]s




3%) Wi+h two Springs, the elastic Po*ﬁm"ﬂ@f anergy s twice
as bfg oS 1+ was with o‘nl\/ one. Spring.

! -
al; _ Zzmv v
Lo img pth v
S 2 Yo 0
39) With two Spvings, each spring is compvessec/ an]\/ half +he
drstance

Two springs: (15 = :2(51:}((%?)(_)?) = L,—IL<[AX)2: aff(é-{-k(ﬂx)z)

Wwith two springs | the elashe potential energy |s half
as 19)3‘ as 1+ wasg with oY))\/ one 5ph‘n9,

L Imy>
a‘us:amv ﬁ:i vV = Xi
Us x> v 2 EL
1. —
Ho) (&) 7:.8: - \/agh' = - ((4.80)(10.9)) z Ve =0
~ B 1/?_ — _ >
VF5~+\I3<9L,' = +(2(1.80)000.0) ) * Ve~
- LN

—~D —
Ccmservouhan of Nomem-FuM: m8v58+mevce: vafB+ mev{:e

v = Me¥is —MsVis . Mg (-Vagh'—Yagh')

Ve, =

fe e L

V:CQ: —&mB agh :—(2)(0‘5007(Q(Q~8O)(IO\O))%
Me (5.9% x 16%%)

T/je: ~234% 10 M mls
~ (1.00x1573) 20
b) \/:'9—\[* At = A\T/, — = 4ATIHxlp s
( X: Voo (a3dxip®)
1
(86400 sldey)(365.25 day [yr)

At = Y4.AT14%x 0% s

At = [35% IOB years



53) (&) Find the maximnm opeecl 7L7Y:$+, which will occur when
+he @Z)Jac+ contimues +o move M a cirele @y\d +he

novrma] force approaches zero.

N
N 2F° rw‘Fs"ch Ov%--mac
a = = - =MV >~ gR v=/aR
<) ,:3 f‘g ma Yﬂcj YV)E vV =9 Vv SR

h = 2 _ ,

O+ mgh = Imv®+mgR mgh = £ mgR 1 mg R
h=Lir+R  hpx=2R
(BY hu = 2(10:0)= 15.0m

60) (2) The mitrogen atom is erther gbove or lLelew the xy-plane
com“ammg +he +hree h d)’ogén atoms . I+ oscilliates
back and forth abevt s eiar/)/onum Posr+;0n.

(b) With a total energy 5>~ea+er~ +han +he Po%{n-Ha]
energy qf z=0, +he nrhegen gtom has enovgh
energy to oscillate about z=0 ) back and for+h

(or vp and down) acrSs the xy-plane .

6[) Eiu;l:br:um F = 4_%.:., mlﬂ—’—"S‘}“ab’Q mx:um+qb{6
X dx |
(a) fl}‘i = [+ Reos Ax =0 RcosdX = ~| Cagtlx:—i_
= Sf-1) = 9T = 1r T
&X = cos (a) Bmd’3 rad X Bmd,3md

(b) %: —YsinAX i—}—i— X:ézmd) =—45m%7r:‘~32\/‘3—1

C(au :_.” =
J—x’- (X 3 md) <O mCIX«(,mS"/‘@bIC
42U X< M nd ) = ~Y 5 DT _ 123720 mm=stabdl
?Jx—’*(‘3m = -9 g A3 e ¢



71) m=10.0kg d=4.00m lk = 250 Nim

CO\,) A‘f‘ MARX I MU Co
. pressien Hhe speed s .
5P€€cf IR ﬁ]ga ZCyro . > pe 2€ro . 7‘7\6 m 74'70\/

Ug, = mgh' Ug.j::'- ’“Ska

N U, = O Usy = g({kCAX)Q'

8 =36.0°

Ki+ Ugi+ Usy = Rpd Ugpt Usy
O+ mgh + 0 = 0 —mgh, + Jélc(/-‘xx)l

»n
S’mS’OO: ha. [";L: AN s»nBOo = éi(_
AX S
5|W300: _h]_ 1')) = CJ S'Y)GOO: Ei—-
4 P
mad = —mg 23X 4+ L Z
3& 9 = + ;k(ﬁix)

e (AXY = Mg AX ~M9d -0
7 3 N z — ]
Ax = —CPPEEmed* - Hhk Emgd)' | 9 % o + Glomad
ke

Al
Since JX >0, must Use ?IL&S S?‘gh-
AX < (10.0)(9.80) H( (1e. 0)(9.80)) 4 (4N 250) (1040)(730)(4,007)"1
(2)(250) -

Ay = J8+633T2 ey,
500




(b) K;+ Ug, +Us; = Kyt Ugt Use
d - AX [ e
O+ 'mngrO K m8?+§k(AX)
= -4 z Q% m é_
s k(AR Mg SR+ Mo S
Maximum speed equates to menrum kinetic @nergy.

dike Mg ~ _m
m-“’l’(AX+ 3+O~O kﬂfﬂ—g\ﬁ..

mg (10.03)(9q .50)

= ) — = A9é = 19.€
AX T ok (R (250) 0.6 m «m




