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.(`"deckl qgia) v0 dreaw zexidnae α reaw avwa wlc zhlet zillg .1
.M0 (wlcd llek) zizlgzdd dzqn

.onfd ly divwpetk dzexidn z` e`vn (`)

zillgd ly rpza iepiyd .t onfa zillgd zqn z` M(t) a onqp
i"r oezp ps =M(t)v(t)

(1)
dps
dt

= −Mg + αv0,

z` `et` lawp .wlcd zhiltn d`vezk rpzl ztqezd αv0 xy`k
zexidnd xear d`ad zil`ivpxticd d`eeynd

(2)
dv

dt
− α

M0 − αt
v =

αv0
M0 − αt

− g,

mr (2) d`eeyn oexzt .1 M(t) = M0 − αt i"r dpezp dqnd xy`k
epid v(0) = 0 dlgzdd i`pz

(3) v(t) =
2(αv0 −M0g)t+ αgt2

2(M0 − αt)
.

.onfd ly divwpetk dnewin z` e`vn (a)

lawp x(0) = 0 dlgzdd i`pz ztqeza zexidnd lr divxbhpi`n

x(t) =
(2M0g − αgt− 4αv0)αt+ 2M0(M0g − 2αv0) ln(1− αt/M0)

4α2
.

hlniz zillgdy jk wlcd hltp da zilinipind zexidnd z` e`vn (b)
.wlc dpid dzqnn 50% y dgpda ,`"deck ly dciakd dcyn

xeniy z`eeynn (aeh aexwa) zlawzn vE `"deckn dgixad zexidn
dibxp`d

1

2
mv2E = mgRE,

t∗ ≤M0/α xy`k 0 < t < t∗ mipnf xear dtwz (1) d`eeyn ik al miyp1

1



(3) a t = M0/2α zavdn .`"deck qeicx RE ' 6.3 × 106m xy`k
2zilnipind zexidnd z` lawp vE =

√
2gRE l d`eeyde

(4) v0min
=

3

4

M0g

α
+

√
8gRE.

llgd zxearn zqn) M0 ∼ 106Kg xear lceb xcq eze`n (4) ly oini sb`a miiehiad ipy2

α ∼ 103Kg/s e (oeh 2030 dpid lynl Discovery
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