Problem 9.2 /y 101°I.y.

4 10°
Problem 9.3  See the supplements.

(= =10°l.y.

Known ¢, =200m, £=0.60




(a) Involved quantities: t =0, x' =-200m, t'

4 u / / 4
t:y(t+—2xj t'=——X
C

~ 0.6x200m

C

(b) (the tail of the ship to reach us)
X=0, x =-200m, t
XI
X'=y(x—-ut) t=———=0.89us
y (x—ut) = 0-8%
f_to

Ordirectly T ==
u yu

= 0.40us




(c) (the tail of the ship Is besides us)
X=0,x=- 200m, t

X=7/(X’ ut’) ' = =1.1us




Problem 9.6

2 2

21

(’10] :
e =0.742, v=2.23x10°m/s
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Problem 9.9
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Problem 9.13

A as S

v
. =—u,Vv, =—-=0.48c

=31°

Vg, IS @t symmetric position as shown in the
figure.



Problem 9.16 Conservation of mass-energy Is
M€ =My’ + mec” + E,

or  E,+E,=mypc’-myci=A (%)

Because of p,+ p, =0, E, =cp,, we have

L -te, —E-peE

That is EZ-EZ=E] (%k %)

E,—E,=EZ/A CERY



From (3k)and (k % k) we have

2
15 B
2 JAY

1 E?
K=E —E.==—| A+—=% |_E
](-e 0 2[ Aj 0
—— (A=E.)?
2A( 1o)

" 2(939.565 — 938.272)

x (939.565 — 938.272 — 0.511)* MeV
=0.236MeV




*Problem 9.17 E,; =250MeV

E,. =57.4MeV
E,, =60.7MeV

0=9.7°



Problem 9.19

n2c? = E2 — m§c4 _ g2 2

= 1 v7 E 1
C 14 C 2y




©p= -2 ~1-1 —0.99995;
Vo
p—mv =" 5 10500 % 0.99995
C
- 10499.475 1Y

C
(d)x'=0,t=p#t"=2x10""s

(e)s = vt = Aot =0.99995 x 3x10° x 2 x10™*m
=5.9997 x10*m



problem 10.1
(a) —40; (b)575; (c) N/A



Problem 10.4




Neglect the weight of the belt. t\W is straight.

The axis C of the cylinder not to be moved by
thermal expansions or contractions of the
cylinder and belt. CW and h are constant.

h=(L-Rg-Rtan®)cosd
1. misleading dé=20

7t—6’+tan9
2

d.  dR
dT T




Using the definition of expansion coefficient,
we have

dL dR

_T: L Ogtee — = Ray,

O C

Lorgeo — Rpg (g — @ +1an «9) =0

R — 2L Usteel ~0.63m
n—20+2tanf o,

as Indicated by Halliday



2. Exact treatment

In ACtW,

R = CW cos(a + 6)
dR = —CW sin(a + 6)d6

— —tWdo

=—(L-Rp)do
dg 1 dR dp d (n_ej
dT (L—Rg)dT dT  dT (2



dn dL—ngp Rd¢ d_R tan @ — Rsec’ ﬁd—gjcosﬁ
dT \dT dT dT d dT j—
—(L—Rgp—Rtané’)sineﬁ 0
_— ofl}
dg 1 dR dp d (= 0
dT  (L—Re)dT dT  dT (2
dL _dR no,, R RN ee?p
dT  dT | 2 L - Ry L-Rop

_ (LR - Rtan6)tan o —

L-Rg




TC
Usteel L = 29N R(_ — 9)

2
R= |— asteel
T_p %a
2
=1./m
L .
R = ¥ ~0.63m
TC

~_ @ +tan @-EAl
2



Problem 10.4

h=/,cos6—-Rsind
W=/,SInd+ Rcosé

(Dec 19 2003 6¢101)



R =wcosé —hsing
{, =WsInd+hcosé

dR
— =
(de Oj

d, dfy _dfydo - do

do dT  d& dT dT



R o

dT dT



|— asteel

*_p %al



problem 10.5  The depth submerged x is
determined by

a°XPpd =a°pp 0

x =a LAl _ ZOcmﬂ —3.97cm

Phg 13.6

Meanwhile

Inx=Ina+Inp, —1Inpy,

dinx _1da_ 1 dpy 1 dpyy
dT  adT p, dT  py, dT







jdlnx:de(aA, — B+ Bug)

X
0

—(-2x2.3x107° +1.8x107* )x 50
=6.7x10°°

AX = X, (66.7><10_3 _ 1)
= X, x6.7x107° =0.27mm



problem 11.1 (a) No (external heat),

(b) Yes(work), (elastic collision requires a
full rebound.)

(¢) Yes, AU.. + mgAh =0,

% - ~A(gh) =9.8x9.5]/kg = 93J/kg

AU 93J/kg

_ —0.19K
¢ 0.50kJ/(kg-K)

(d) AT =




~problem11.2  p= AT 3/V

U=BT"In(V/V,)+ f(T)
*Using the equation in p213

)T

BT" T-3AT® AT’
V V \

we have

which leads to n = 3, B = 2A.



Problem 11.5 In equilibrium

pV 7 =const.
dp dV JAV
0 4 V yVO
pA*
f =dp- A= X
P /4 v,
2 WP O




problem 11.9 Joule cycle

Along adiabatics

pvV’=C p|—| =C" Tp” =C"
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problem 11.10
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