




dtewf zilbrn drepz

zihixwd dcewpd .(T ≥ 0) zr lka gezn didi hegdy yexcp ,dtewf zilbrn drepz rvai sebdy zpn lr
`id lbrnd fkxn oeeikl zil`icxd ezve`z ,okl .v0 `id my ezexidn .daebd `iya sebdyk `id xzeia

:ddeab ikd dcewpd xear oeheip ly ipyd wegd z`eeyn z` meyxp .
v20
l

T +mg = m
v20
l

m
v20
l
−mg = T ≥ 0

v0 ≥
√
gl

.dtewf zilbrn drepz rvai ok` sebdy oey`xd sirqd it lr mircei epgp` .v0 = 2
√
gl xeckl miwiprn

,lbrnd fkxna qt`d z` rawp .dibxp`d xeniy z`eeyn zxfra zieef lka sebd zexidn z` `evnl xyt`
:lawpe

Ki + Ui = Kf + Uf

mv20
2

+mgl =
mv2

2
+mgl cos θ

v2 = v20 + 2gl(1− cos θ) = 4gl + 2gl − 2gl cos θ = 2gl(3− cos θ)

,hega zegiznd z` lawl zpn lr .zr lka ezexidn z` mircei epgp`e ,zilbrn drepza rpy seb epl yi f`
: il`icxd xivd xear ipyd wegd ze`eeyn z` meyxp

T +mg cos θ = mar = m
v2

l

T = m
v2

l
−mg cos θ = mg(6− 2 cos θ)−mg cos θ = mg(6− 3 cos θ)

:a xnelk .Tmaxa rxwi hegdy epl mixne`

T = mg(6− 3 cos θ) = Tmax

6mg − Tmax = 3mg cos θ

cos θ =
6

3
− Tmax

3mg
= 2− 3.6

3
= 0.8

:epayigy zieefd z` aivp wx ,onfn ep`vn xak zieefd ly divwpetk zexidnd z`

v1 =
√
gl(6− 2 cos θ) =

√
4.4gl

z` epl yi .wezipd rbxa sebd daeb z`e ,zexidnd ly ikp`d aikxd z` mikixv epgp` oexg`d sirql
:`ed (lbrnd fkxna izrawy 0l qgia) wzpd daeb .reci lkd okle ,zieefd z`e zexidnd lceb

y1 = l cos θ = 0.8l

:zexidnd ly yd aikxe

v1y = −v1 sin θ = −v1
√
1− cos2 θ = −

√
4.4gl

√
0.36 = −

√
1.58gl

1



:sebd ly drepzd ze`eeyn z` meyxl wx xzep

y = y0 + v0t+ a
t2

2

−3l = 0.8l −
√

1.58glt− g t
2

2
g

2
t2 +

√
1.58glt− 3.8l = 0

t1,2 =
−
√
1.58gl ±

√
1.58gl + 4 · 3.8l · g

2

g

t+ ≈ 0.56s

.eply diraa ihpeelxd onfd `ed iaeigd onfd
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jekige uitw

okle drepzl avip cinz lnxepd ,xnyn caekd .jekigde ,lnxepd ,caekd zegek milret C l An drepza
:`ed xaecnd rhwa jekigd gek .aygl mileki ep` jekigd zcear z`e ,dcear dyer epi`

f = µkN

N −mg = 0

f = µkmg

W =

∫
fdr = −µkmgd

:dibxp` dcear htyna ynzype , xeyina 0 daeb z` onqp

Ki + Ui +W = Kf + Uf

mgR− µkmgd =
mv2

2
v2 = 2g(R− µkd)

.uitwl ribi sebd llka m`d iabl i`pz epl ozep dfe ,ziaeig zeidl zaiig reaixa zexidndy al eniy
:zpzep zeveekzdd meiq cre uitwa dribtd rbxn dibxp`d z`eeyde ,Sa ueekzn uitwd

mv2

2
=
kS2

2
2mg(R− µkd) = kS2

k =
2mg(R− µkd)

S2

dibxp`-dceard htyn z` meyxl heyt ozip ,dcear dze` z` dyri xefgae jelda jekigdy oeeikn
:dteq cre drepzd zligzn

mgR +W = mgh

mgR− 2 · µkmgd = mgh

h = R− 2µkd

jekigde ,drepzd z` miiqi `l llka sebdy xne` df ,qt`n ohw daeb milawn m` .h > 0y al miyl yi
.jxca eze` xevri
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