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30
Adding impulse. of the weight of the rocket to

momentum conservation for the rocket :

mdo= - udm - mgdt
do = - u dam - gdt Hovers : r= o

Iukgctrg
= - ulu na

.

- gt

t= ±g hug
a) m=m. a- A ,t=±gh÷

b) ta3,0ftho÷gx}eo .br (ital )
a
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3.140 Mir = - uiu - br=
- brtkuw dEµ= - K

The final answer day wet
content

explicitly depend on it
, only m ( which if traction oft )

i. dug E. dh£. dfm . ( - K)

- kmdlfm =
- brtku → separate variables :

do
=
din

- the Erm ⇒±ehYFu÷=h±u .

I . fancy
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'

÷ ( i . EDK )



3£50 The string makes a
" central

"

force → l - const
.

l = mrv= mwv2 wore ? wr2 w= world
2
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a
rmio

"a=(dr|(rdd.(
rhino .dg)

go .§oR3=M
=
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go

. gw
Time it takes for the rod to return :

top

__
r= oo - gt=o← at the toptwo

= 0°/g
tretwu = zttp =

21
g

No forces except gravity → wtorge w.v.t.CM → w= court

time for w rotationstµ= ME . w

21 .w= 2yd = > ro=nr±w



Emden
from thdan :. a= mmkkhnnigmk

g

¥49•
io=a1R= the ' grind

Ll Ii = f. R

v

mg
f ' trio = the grind < fun

,

fmax=µN =µMgcnLMI⇐[§ninL<#gucnL
for I=o wheel

#
never ships !

µ > taut .I ton maxi
,

⇐ mrtlafluhearnm)ttmkh
µ > tztantn



extra class problem : ( another way ,
without torque )

Mr
'

ai
¥2 grind ⇒ Net tree is try ,

Mgnind

weight Contributes Mg mind
,

the rest must come

from friction :

Mxm Mg mind = Mgnind ← f

f-= Mg mind . ,=F÷gz ← same as before


