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- Consider a rocket with initial man

mlo ) ( leg )
✗ Lt)

.pt#Eternal due to mass

ejection- Rocket is ejecting man me at a

f.← Fgraity , Fabray
prescribed hate rise Ckgls)
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at a relative velocity (relative to the fW••gy← me ejected
mass

rocket) ve (Mls)
"ett) velocity of ejected
É

man

- Let 11--41-1)
,

m = met ) are velocity ( upward ) ( mis) and

Mars of rocket ( kg ) at trine t--0
.

- Assume

• Ñe=Ñet) is known → Note-taking of means dfz
• 4101=0 is given

• Mfo)=Mo is known

• g= 9.81 Cm/s2) gravity acceleration

• Cd drag coefficient ( MAG ) is also known

• ve so relative velocity (mis) of man ejecting ( negative as
relative velocity is downward )

- Object

Find velocity " = " Ctl of rocket at any time
t
,
coststf



Methods

1- . Conservation of man at rocket is changing its mass

2 . Conservatory of linear momentum or velocity of rocket

( and momentum) is changing intine due to

mass ejection

(A1 Conservatory of mass

Rate of change of man of - Rate of man out of rocket

rocket
=

+ Rate of mass into rocket

⇒ dg- = - dime
dt

+ 0

M

IT In our problem , we are
not adding

negative
or mass any man to rocket

goes out of
rocket

using notation f- = ¥ ,
we have

(1)- ñctt=-me



( B.) Conservation of linear momentum

Rate of change of times
=

Internal force due + External force
momentum to mom ejection It

.I
dragmarrejecteg gravity

applies force on rocket tyranny ElroyFinton.at

• Linear momentum § = pct = mct) Nlt)

⇒ -0¥ = dg.cm " ) = "d÷ -1 m¥
→

product
male

•

t-geom.ly = - mg ( own convention is upward +ve

downward -ve )
•

Fdny = - Cd 1×1 i. ( drag always opposite to velocity )

Finland ← reaction force due
• Finland = - me He Ty

to mass ejection

Note : Ye is negative as it is
t.ttdownward relative to rocket

tt Me leaning
Finland 30 for "e £0 at relative velocity

"e

TH.fwmconseruihinoflineasmomentumlf.hn
+ a df- = - Nieve - mg - 61 " ' "
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: did

he have

(2)- mdx -

÷÷::÷÷÷:÷÷
.

(3) -

and ñzlt) function is given .

Then we can compute mlt) , Ht) at tire t, 0 < tf tf , using

① m lo ) = Mo
,

✗ 101 = 40☐② imct ) ⇐ - Ñklt)

③ d¥ = m÷Cx - ve) - g - ¥1 " ' "


