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Chapter 4:Dynamics: Newton'’s
Laws of Motion
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Example: In cach of the following  Cases 0
defermme +he type (kineh or siairc) fouce
of friction and its magn tude-
N
0, maliky | Ps =06, iy 02 f
df'ﬂ.lfﬂ_ﬂ
mgsin<a force
m9Ces 30 Efs)

Mj.Sm:c s f-k driv LS|

force(Borce thet acts N +
: - 2o =
mave'fﬁee{fjed)- ore /7 IXI_-_';: szsza =

masmze = 4«;«0;{-% = 20 Newdlous .



To defetmimne f mass moues or ot wust frad
: 0 -
£mw = I‘S’\/ = fs ﬂﬁCoSSo
= o-bxz,.xtod_.?— ~20.3 Neufrus .

masnzo < fymyx > mass m remains stationary .
“The achiy frickon is statc Crchon £ .

what is the vdlue of £ 7

N m33|u3¢°—£ =0
i

f Fo= mgstaa = 20 Newfons -
751‘56'( ﬁf,d[)c:vt

QD metikes, sz 0-4, =02

&

VL 0 -

{.rmax z 0-4‘-)(4-)(10)(:5 mgsin %o = 20 Neuwbw
" 3
= 137 Newibns. gesess =

mJsingo =20 > £, max

" mass meves docon the nclimed plbnc 2>
we have Fipelie Crichon .f,;

JCIz =M, M = 02 (4x10xE) = 6.9 Newions -

< Find the cccelembon of the mass. QO

\+ maSinzo -ﬁ = MQa

o= myswio-Memgaasio = (smzo- Myaszo)9
w

a2 32 mlst.



Example

In+he ﬁjure: m=10ky | flc.04
’}k = OSJ F = l{—ONWf‘DHS
(1) is the Olﬂ'ed- Jomy fo

move 2

£,M’4€=M§“ )H(’Cd.‘fbﬁyd N-

+
T N +Fsmio —mg=0 (sycay0)

N = M9 - Fsinzo
N = F0 Newfns.

‘Eq,mmg =04 XxgO =37 Newfons -

N4

T he clmn?ﬂ force. s F'cas.Zoo 234.6 N -

dfm'ﬁ {br@z
Feas30 > £ may

> olﬂ'e& wi(l move
and JC = :Fl'l l-e kineh‘c

frichen. £

n

(1) Fud the accelemfion
ofF mas m (6@0&:‘[‘) .

Fsu
NI\ »~ o lF

N

Fceos30

R



() Fud the accelembion
ofF mag m (dflec:f') . e%
'ZT& = MOy
= Fceszo - ,JCR = MCA

Fcasio - BN =ma
Foesio - Mp( m -Fsmzo) = MO

« Q= F(cs20t My 5m3) - Yymg
m

. Qa | mfse . (a/acg pasf/w.f' x—-dr/ecﬁb«-‘qx) -

@
&

Examplc . -F
Mm,= Ll'kj) My~ ij =~

Ps=03 , Pp= o

s this system going fo moveC

Driun:j force mg - Q’Zi;l‘bt\j farce.
If m3 > fmax D SYSlem moues -

Freg = M N = fs 9 = O x2x10 = 6 Newfons.
e driving Fb'te

(M3= 4O > fymax.



m, moves down
m, moves 12 f—gc f‘:(jhf' and Jc CFR

(i) Find O and T

for m:

m9-T=ma —Q©

For my: — +

T-f, =wma - @)

O+@ > my-fu =m+m)a

(D +@ > Mtj‘fk = (m, + mMz) 00

a= mMg— W mJ (M =My ma

&v'f-"m'b)
= 063 mls
form @D T=m(y-a)= 325

M, +M2 )j

N e fons -

Q<

FIGURE 4-54

Problem 33 1 Mﬁ 3

net heon My
MAmy
B fr M=+ F-p=ma —Q

for Mg : =+ P—P,= Mg -Q@
(e
net fore on Mg

for Me i+ P| = M. Q —@
T net force. en M,

NOTE :

P and F, ar€
Coulz F forces .
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@*@ +@% F =(W’,q +M‘+-WIL)(1

o F Q<

M, +Mg+M

Fom@® P = F-ma = F('_ME )
My tiigti,_
» P o= [Mgime
(MAJ-MM F

Ff'bM@ P':Mca;_f“c__{:
"htp e

Note  P>F as P wmovs mpand me

But P, Oll'j movel M.

FIGURE 4-11 We can walk forward

T / because, when one foot pushes
e J M . k S backward against the ground, the
h A%j Li < F(ju,e wai ground pushes forward on that foot

ﬁl‘ PO S lﬂe 7 6/' _{_ (Newton’s third law). The two forces

shown act on different objects.
NOTE :
i)Whie her footis in contact

with the L?M”d i# Cher ft) is _1.)}‘

mﬂ:} “‘.M ’qu fo % Horizontal Horizontal
mound - This means it is Enrﬁ%:,zfﬁff:d f:é}&:‘j::

&k‘k Fﬁc'koﬂ (,-—;C,) Me{, ac-{-_r foor ' Ey the ground

on her foof - for o
i) The lady exerts a foce EP + e
lef+ Qs sheon. e may il ti the acton.

iil) The Jtzxmd evert o reaCiUM Fé:te 6& /o tAe
right on e lady > fe=-f, ad f-@g
form o pair of achan— reachon forces.
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W So chen we tuclk forward (as in Hie %ur:)
without sk;dghpﬁ iAe s{aﬁc force ‘51£ ‘thﬁDﬂ
ack in cur diiechon of moton - Without
Frichon i+ would ndt be possible for us fo wak.

v) If fge(e s NO FErickon (sn'ba/-A su/')éC:) {ﬂe
foot of Hhe lody weuld slide backuwards. On
o ruih Sutface Stedc Fictron stops Hle foot
from sliding  backuards (oppaes HAe Luckuod mofon of
the foF) ad heuta cur badies move foruard.

v) When our fool <lids(ckik) Bratd # moves
whik # s w contact Lcth Hie @/wmd =
kinehc Grichen acks m ofpd;le dircfion t> 4
forod slidivg foot > f achs backuzeds -

vi) When a cor moves fonoard withoud skidmy
ste  frichon o ack  foward-

When He whels ckid friard %ﬁ acks backuaid
Wh@} OF

Wheel of & cor wou & a4 mou
o He 15l 2 et
At the. wstart the red il
PMJ— DF % WhEd Eunﬁ- mw

is i confacH it i—ﬂ:.

groadd, Wis pout is ot

rat (with wpect o He gmund)

m"-ﬁﬂa-; Mﬂ‘uh‘{é stahc Ff.cf'lwl ads éumfd-

E_ . e of whel on g nwmd (achon)

Nory

Bonw : orce of goud on whel (reachon) , Lol
is Hle slkahc (arce of Giction tihen
e wheel dozs NOT skd o f—ﬂedmdwi-

How o dederrine the direchon of e force
of facton ¢
look ot #le surface of- contact. Oetermme

Hlé Arredﬂan Ci# mo”'lbn o‘p ‘('Qe_ SV/{;Q and
daws Hle Ercton in Hle opposi k. direchon.

I "“Ch’phu-f Fr e an
Eampl ?gﬁa‘:’ r"rﬁ_“*{ A
All surfaces are 'E“J""' . [ ] =
Delermme the direchon £ [ e ]
of frchon Grees on
M, and My - If np frchon beksren
ASume Mg mouves with m . W, aud M7 =3 Fk. =5

and Mo remag S-l-e\ham:j

e m, moped te
/Lj},—{-.
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