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1.24 ‘—‘;IF-(\“’xé)]=7:-(ﬁxﬁ)+r"'-%("x?)
e v _ da
=V (VXG)*‘) [(—xaj+(vx—)]
dt dt
:0+f-[0+(7x5)
c_[ilt’— (ﬁx[i)]:f (ﬁx&)

> 2 2 {2 23
@ =al+a. so a,=(a’-a’)

126 For .14 -b’@’ coswri-sinwt+ b’ w’ sinwr - cos wt + 4t
. Sor 1.14. a. =

r ]

i 2 il 2 i . bl ey
(b'a)‘ cos’ wt +b*w’ sin’ wt + 4% )2

4c’t

a, =

o] —

(b0’ + 4’1

s 2 16¢*t”

|-

b'w’ +4c’
20 (12 _ 2 2 2 2, 2k
For 1.13, ar=bk(ll )6 +2?Ck€ =bkek:(k2+c?)%
be"’(k2+c2)5

a,= [bzew (k2 +c’ )2 -bke™ (k2 +c? )}2 = bee® (k2 +c’ )2

127 v=vi. a=vi+—n

|i’xc‘1|=v-an =v

b|<wb

v
P
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o

F=q(E+xB)

axB=(£t+jy'+/(rz)x1£—3=5y3—jx3

~.
[

vy, i F =igyB+ jq(E-iB)
/.nlnnnu--.----- y ,’Li:':F;:(]}')B
iz =98,
i m

. S . B
my =F =qE-gxB= qE—qB(xc +q—_v)

m

j‘.___ié_quv _(ﬁ) yz__e_fi‘_i_eme _(iB_) y

m m m m m m
. s eE . eB
V+@'y=—-—+wx,. w=—
m m
! ek :
y=—|-——+wx, |+ Acos(wi+0.)
" m
y=-Awsin(w!+6,)
y,=0,s0 6 =0
1 ek :
y.=0,50 A=-—|-—+wx
W m

l ek .
v=a(l-coswr). a=—| ——+wx,
o'\ m

.. B ) )
X=X+ a° y=x -wy=x -wa(l-coswr)
m

X =(%, —wa)+wacoswt

x=(X, —wa)t+asinwt
x=asinwt +bt b=x —wa
mz=1F =0

z=Zt+z =0

4.21
lmv2+m h=m 2
y 5 q g 7
b v =g(b-2h)
h E:—%=—mgcos€+R
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For r =a#, and the force to be central, try 6 = bt"
/(0)= 771[2ab2n212"’2 +ab’n(n- l)tz""z]
For a central field ... f(6)=0
2n+(n-1)=0

1
n=-
3
L
0 =>bt’
6.14 (a)
. + Calculating the potential energy
v av 4 o
8 —=f y =—k 4 —
a ’ dr /() (1'3 ¥

2
Thus. l/:-k(i+ “4)
r 4r

The total energy is ...

E=7;+I{=lvj—k[—27+ l,)=i(9—k2 —9—1i=0
2 a  4da’ 2\ 2a 4a-

Its angular momentum is ...

29

2 2.2 442
I'=av. =7=constant =r'6

ItsKE is ...

Tzl(,:2+’,292):l (i] o |g2=l [ij +r’ L
2 21\d6 21\ d@ r?

The energy equation of the orbit is ...

T+V=0=1 [d—’) o | Dk 2
2\ d6 r r- 4r
2 5

. dr . d
Letting r=acos¢  then d_’9 =—asin¢g—

do

2

So (@] :l .'.¢:18
deo 9 3
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Chapter 7
Dynamics of Systems of Particles

(]

.1 -
7.1 Fromegn. 7.1.1. 7, = —Zmir,

I D i3
I}m=§(,+I‘2+I‘3)=§(l+j+j+k+k) E ,

F =i(z+2j+2k)

.m 3 ' / ‘
=L, =155, ) =S (24T ) i 1

v =%(3f+ 2]‘+I€) | //,/’ o—>
Fromeqn 7.1.3. p= Zm,.f:,. =V, +V, + 1 l X

p=3i+2j+k

7.2 (a) Fromeqn. 7.2.15, T = Z% my}
1 2 2 2 2 2
T=§[2“+1 +(l +1"+1 )]=4

R
(b) From Prob. 7.1, v, =§(3i +2j+k)

15 1 1 1
PR a< )=

(c) From eqn.7.2.8, L= ) r,xmv,

Z=[1+] le} [(j+k)><_]:| [léx(i+j'+l€)]

[ = (~2k) (=) (j-1) =2 + j-2k

7.3 =7, -7,

V.
Since momentum is conserved and the bullet and gun were initially at rest:
0=mv, + My,

m

{}gz_ﬁb‘ )/:—A/—[
=(l+7)§b

_ v,

Vv, =

b l+y

Download full file from answersun.com 1



https://answersun.com/download/solutions-manual-of-analytical-mechanics-by-fowles-cassiday-7th-edition/

1, gt g l
co-Lor En-m)-E (-1 d
y8 5 n(i-k) kj( +1-sz ‘

=C—%gt2 —g?’ln(l—kt)+g7’+%ln(l—kt)

=C—%g12+—gz—(l—kt)ln(l—k1)+%

but y=0atsr=0 so C=0

y=g—t—%gt2 +f’2—(l—k1)ln(1—k1)

k
and at r=¢,

gt M
(a) H==2M+m)m +2M(M+m,)In

2m’ M+m,

(b) v= g_t_{( M+m, ) In

m,

(M+m) o
M

(c) letting ¢ = ™ << 1 we have
M

H=£
2&°

»? W2 3
=‘g—l°, 2e+& -2(1+¢) e+ E
2&° 2 3

[(2+5)g—-2(l+e)h1(l+g)]

Similarly:
8l
=&=[(1+&)In(1+¢£)-
v=Ef(1+2)n(1+2)-c]

:%[(1+e)(g—g—;+f3i—...]—g]

~l Ig
2ga

(d) H=32Tm: v=98ms"

726 m=—-k or m=m, -kt

em,

Burn-out occurs at time 7' =

So — the rocket equation (7.7.7) becomes

mgﬁ =—Vm (-) since ¥ is oppositely directed to v
¢
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l 2 l A
L=T-FV= Emi“ + gma'e‘ + mgx

The equation of constraint is ...
f(x.0)=x-af=0

The 2 Lagrange equations with multipliers are ...
oL doL 1 a _ 0

Ox dt ox Ox
a_L_i£+]_ai=O

00 dtod 08

a—L = mx —(—{a—L = mX a—L =mg 1 QL =1
ox dt ox ox dx
v mg—-—mi+A=0 and from the #-equation ...

m -
& —%ma'ﬁ -Aa=90

Ditferentiating the equation of constraint ... @ =— and substituting into the above ...
a

. S 4 i 2
X=—g an =——mg
7g 7 8

(b) The generalized force that is cquivalent to the tension T'is ...
0. =lg=l =—gmg
‘ ox 7

10.16 For V' the velocity of a differential mass element, dm, of the spring at a distance
X' below the support ...

’

=2y dm ="
x X
T Lo + r : (V'): dm 1 mi’ + _L l [x' i)z m dx'
=—mv - m = — mx — =x| —
2 b2 2 2\ x X
T——m.i2+lim7
V= lk (x- l)2 —mgx — .["’ gx'dm’
2
1 2 « om
=5k(x—l) —mgx—Lgx 7d\'
1 m'

4 =§k(.\'—l)~ ~mgx = - gx

| myY., |1 2 m’
L=T—-V=—|m+—|x —=k(x=1I) +| m+— |&
2( 3) S (=) ( 2]gY

oL m'}. d(aL) ( m')..
— = m+ X. —|— = m+— jx.
ox 3 dr\ 8% 3
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