
✗2 mgFirst let's draw a FBD : R Vo
X1 M

Now use LMB in ×,
and xz

-direction : N

X
,
: mgsihb) - R = man

no movement
Xz : -mgcos(a) + N = 0 in xz-direction ⇒ N= mgcos(a)

Since we have dynamic friction
,
we know R=N•µ

⇒ mlgsin G) - µ.vn/gcosKt=mara1=g(sinCx)-mcosCxD
Now we can integrate an to find cult) :

t

Vnlt) = Vo + Sandt = Votgtlsinca)-mask))
0

And find tstop
,
by requiring Vnltstop ) = 0



⇒ 0 = Vo + gtstop (sink) -Moos (d)
Vo

tstop =
g ( goos (a) - sin (a) )

Notice : If µ ≥ tan (a) => tstop→ D , so if we want

the particle to stop we have to require me tan (a)

( µ increases with ✗E)



To solve this problem we have to use the work -energy

balance
,
as we have no knowledge of the exact path the

particle takes .

Tltz ) -Tltr ) = Wiz= [ / Fide
i
µ

If the system is conservative
,
we can simplify this a lot , so let's check :

Fg= - §m÷ = mg , so our Fg is conservative.

⇒ 12m v22 - 12m42 = mghn -mghz

V2= ?
, Vio , heh ,

hi ?

We can find hz from geometry :



• = R sin (2+16)=12 ¥
¥

-

hz = R - • = Rh- VE )
RU

Now we can evaluate our WEB :
=
- = 12

1-zmvi-mg.ch - RG- ¥3b

vz=2glh-Rh-¥)#
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To solve this problem we first need two FBD 's :
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Firstly , find N using LMB :

Er : -Ntmgsinb)= man

are ¥
Find v2 using WEB :

1zmv2= mgR-lmgk-mgks.int ))



⇒ v2= Zgk sink)

=) N= 3mgRsin (b)

Now we can use LMB and AMB to find the reaction forces /torques

×
,
: H= - Ncos (a) = -3mgsin (d)cos (d)

×, : V =
- Nsin (G) = -3mg sina.IO)

AIB: MG = -⑥ ✗ d)

where d- = -RG-sin (D)eat Rasta )e_z

and I = Nsin (d)Gt Ncos (d) e-z

⇒ M= 3mg Rsin (a) cos (d)


