COfrec_,\’\'on du TD 16

Exerdla A
Q\ . Ura
QL . Fousw
R . Vra
QL1 T o
QY 2narax . brraual

QRE. ekl i sa (—rq(i}-c_k'blre_ et une drole
passonl- pas O.

QA . a \CL 2N daonenno a e L.a_ quda,._L alrt(crm
fﬂfn\o} de Sauois % o J(of& nﬁo&b.'a. \zbese

QE. -Fad

Cxerclce 2

Rl On fuppose S e |’ e.r\w\,\uj_ {P'leffe_-(n_u'\g- A(cLi_]
otk ~ \' gclb&_(;.g(e. _ .
Blan  dos \or:_q_s . & pords de (a pralre e

% pods &’PWC-LQ@J:"L P!

'
X (eackon en O (=

- L9‘ SO Me_ d_g_g V\Aom.qf\\cs Okn. S ;l—ofc.tj PGJ
faPPO,L- o O} X'ls cLonc_ rodha

(Té)g (5) + 015}(_‘2) +D’602 (53?) —o



=) NI
&

QL . POW 2hre S aw auec wne.  Joree
de_ r\onwz_F(M/,Lx.ej,//L N 7[_0.;;.’( wgwjnlﬂlr

o bras de lvier . fgw ula/ d wa.[’ esos (UL

tm,,,ora- fmrf:_analiw.io.ire_mnlr ax levia

o momank de (o fora F epercer par

CTT (J’M.mz.i;-d f)a.f ra.,o/por} Py (Og) et
Pow Com penser & womet da P@'\aks doe
\Q ‘DLQIYL y |l },ap_lf donc ewerte ﬂw 'EJI.L,
c!u& g Fmﬂcil: (\caCoSol cl‘ '

= . d\l ) d|\
5 Fan = Ngeos 4 & R Ngde



— — —
Lo (N[R) = ON A m o (N/r) .
= QJ: A ml S-M_g, = n[C 8'.,(_1;
Lo, (N{r) = Z@_?ﬂ/ra) Jg - mRE
XL L)Z’o,('?> =0 ca la refqd—.'em est

07)%(‘5) = (RLT: /\/mgwsa: -—mjs’ing,;;)).?
= = mﬁﬂ&{ng
() =lof ~ f )55

:(aa:,\@omea;)),g

Ca

— _JRH

Qz.B)a/és‘&mc R ovn pedal? (m



digf = 5, (R) + 5 (7) + oy f)

mREB — —mgf&sﬂ'nﬁ“ _AR:E

4

5+3i9+%9n9:o

i

« ackion din  swppork i R = -R&;
« Rids de o masselstte -

P = maeesB; -mgsn O iy
v Yocw de rcpfd QJ/A?C(_O_ T

T = - l(-0)=



e M = COS(S/Z\I\; ’é‘“(g/z\ J;’
o -3 RCDS( 2)
= T = -k (2rwi®) —&)[cos(%)@ -d) %

@ ALl T7) IL(R) « I
oAk

n oudau\V un nousenanl  crodaice

T — . —
Lo fﬂ/@): Ry /\mfeﬁ«u@_
— W\RZO:/U—;

20 = —
=sn«f€8'u&:—_0(\/\\° + ON AR +0DON AT .
-

on (_a.{f-ulL s .3 MOWWLLC
ovee s Jormedes des fonas ecldies

= mfizé.c{; ::-Mjﬁﬁnaﬂd;ﬂ-f{LC[QRCOS(S/QJ‘QQ]%/P/Z\M?

Ca b mf&zé’ :—mgﬂﬁn@-{-kk{iﬁws{%)m&)3&,\(@/2)
R0 = kk'sn® kRO 5if8f) ~mg 0D




Exerca S -

on eose (.Q)
® <k 0,
bl

s Bquilibre  difa ol da gouche  SI(F-o
I0(7) «50, () =3

(U ad\'Oﬂ WLQ/.-CQAI‘:?MQ cLa_ (JCQL.St:n au}'ow GLSL (/moe_ A.
ek  Laconnue oS & un momalr nd cay

on /u%(ngﬂ- (2.5 l/wdl.rvu/\ks drauc,.o_) ,
nqlcgﬂ —TIR =0 = T'I :m%_ .

= on doncalve (o qus Lorsc‘u /U.n {,C( passe P
unge ’aedu_ /(a ,/osz Cloertea. s SRS
e;ohémhfs an o2 de  dlrechon Mma s

fCU ia. NnNO/rrva . .

N ec?u;ULfe de Lo podi da droldz : b eima

fQiSoana.vuAl" dDhM T, = mlj _



¥ éqmuéfﬂ- da Poiru" A .

- — —_ —_
P« (—'r‘) “'(’TJ — 0

tn F’sd‘d'c“\‘r s |/ cwme  uechcal ¢

mza = Zm‘%hr\e =] ?lne = W_:i

?_ml

( S\ m_ > QI’Y\ Cﬂit?_ SOLJ'\'OV\ n ’ eS’{' FQS
OLZFAU_ P la  masse m, enhralne  bLs 2
masses  m_ e 17 enemlle  Fomle f)

Esxerv e 6

o




— —
on A mo(N/R)

(\
=)
™
2D

I

—

o ——y ° —
CU_ A mekr{-(e'_u_B_,

Sol | L= o (L -, k) B &

QZ Or\ GLg_brvu_ru_ {a Som At CLO_S W\OW\.Q/\l('.\' das
_\or(g_j e;ae.IC.Q,J?...S Sus 0

=N - —N — — N
ZD’Q(F): ON AP + 0N A R +5?\,\T
— — — — -
- on ,\(P—&e) + ON AT
\_—\{\J \_/'\/——-4
=3 :Bﬁw'}?mﬂ’
L_Q/OLS»QMLQ -

da +wtb.m/\l:,
D’aerz.s . ™C  apliqgu au goak  Q dans
R %ai;u’_en , o a aldnm _ 3
. Lt
Sk L (n/e) =da-

- m(Qﬁ—Uc,}c)z 8’ S )

Q3. o) = & - m(Q,fLroL-)zw — mﬂ:wo

0w,
(N

= UO(E) -




(w((z) o.uamb. G U dun b_n,‘oj)

= L [P = L (7 ;6"

[ 2
0w
Lom| o)’ -ut
Z _(U;) "'(00 )((&_%6))]

b9
2
E,_‘:.%m(uo-f—g"u’“j

(-s6)"

(- ' ta—rfl.llfj/'\.ﬂ_ u_n;..-l'\ qw'— OLQ [a maflse M
EU

menle .
PKOV.W"J’ CL»\ frau axl de b /or(_a.m:a
Gnsion de }'J },curnj. pas L/o,oafrabe,w.

Caﬁa_ Q,b‘oress—'non ez’(’ Ua_LOlé(-L s £<_Q_°_
W=z DE. = Lmg’

Ce
= — My + _L mo‘:%z — _E_mU‘OZ_F Qahwf
2 ° 2 (Qo—arok)z 2 0.2
W= L M-Q:W: | = -—l
Z L @
= mpolﬂuuo? Q)Z -'{go"faé)z
z &z(go'doérL

W= 1 m Q,,zuuz 20t -Uozéz')
2 ° (&,—uoé)z‘




Exerate ¥ -

1. On otuda &yvyéim {é«s«la_’ﬁ dans
(o Irz—lveffenlﬂ-@{ ferrestre. (Ju(a/acsz 36:1)([@.

@'i(an Ol.li %arczs -

—

M PO'\AS rf = W\é‘}

x lhsion du /,«ﬂ =

—

—_—
¥ |0 /Q.-(QC."HC,LUL F‘;_ = Q’E

On appligue o THc  au Xé-M(LM
S [)Zb?»—q«@n@mLeL (:e/mz%rt jy,oa/ ?

- / .
faffo/lf o~ [ oo (055

dLjim/@) = dbo, (B) + 56, () + o ()




Le mouwemank de le% aradat-<
den LOB[D/@) = (O() Ama‘\)x:(;

—_—
—_—

(@:J: A mI?@.J;;_) .A.:{;

ml’ZZB’

5_6 e ;I_:) Se'vJ’ fe'cn_e_:u'rtk
(%Ob (?) = = mgﬂf%n@’

rVLﬂ’Luocfa dua Lra_s Ao lovie,

— B Ca.lcui difed’ oueC
JGD) (F )= RER wsE | las com

PosoJ\ﬁu da
vecus .

Dr\ D’La{'w erJf :

mRZé’ :Q'E@cos@ —h'\ﬂﬁﬁ'ine

Q. lrque N ok & ' quilbbre B=uli
denc & = o

—) CQE&CDSQQ“’: mg Q%\na'ecl

e |lanB — QE
4 ma,

Q2. On pose 9:8€ﬂ+£

Er\ J,OAS'CU\P [LS a(.v.ue[ao/afw_
au L/Qis-;nag,z Ao

(auec. s << |rad)

nmmk Cm:cb.s’ o{/om(/e/l
9‘267 e olflied -



mRz 8 —QER Cos(ee;‘g,) = Mg Rﬁn(@al'('g_\
mf{zé :&Eﬁ(ws&,_q—fs—{n%q)—mjfah'n@ +£w58,;,)

mfeEH:Qt’/Zcosg —M3QS’;A8 —Qf:’/aﬁmﬁ ~mg RE
A /

= O

co59

r\n{g-é __& (QERQ}(\@M\ -l—rYNj(ZCOSB__QDb

é. . mﬂcosfﬂ;u\+QEsf{n5@\ o

e
m
— | & + wrE —o
ae UJ; — mﬂc.obg‘p_,\ —r—ﬁ{&:hn@'eg\
— mﬂwse@’\ \+ ?‘“8_29\
W\SOOSB'
) W\O\C‘DSB— \ - \"0\.{\
(R




Exerde ¥

Q. (L QS* -Juo{iu;w\o do calade _l.hqs pecreants
das lor'GLS pas mPeorkl A (JEA(P) :’5).

(QZ- E 2

avec AD = Liosd e R= Lsindd

—

Rilon das {,omzs wo lo masse: T ok P

TOC ap que, o Tl doas (.Q lé‘;rer\(-ii
GJ(Q%QFLGISOLLQC% :

O“I:”) = 6, F) + & F)




— — N _— = — -
&j’ DZA(?):AHAP — ADAP + DN AP

—

— '
—
—D

car po o
P Sonl” @Qm&'mw—:

—
c)zA (F) = Ru /\(mﬁ L_l:;) = mjﬂu;

— M3L—€r‘lno{ ,q_;

—n

aj’ LA (ﬂ) = AD A ma‘q(ﬂ/@)
— (Ao +f)_ﬁ) A @@5%,

= -—Lco;-ZJg /\mﬁ@é; +L§\ncla: /\mfzaa;

2 . - N
= mLs«nol.Cosolﬁﬁj -E—in}mz-olﬂ'\ﬁzud_.

2 —_ 2
= —2‘-mL $ied COSed . W .+ Lgnzozmu.) ;;
\_/\/v
— = — S
O_L_liﬁ_(_n) = mL 9’nal.c,osol.w2£;

ol

= mLZQ’{naL. oS W = mg[—s{aol

CDSol:i

w?il

Si W= 4+ 09 oSl — DO donc oL—>TVZ_

gi L%;—_-L>l pas de Seraauj'iem (w<V?/L)



Cxerva 9

Q, . Rilan das  fores i P
3
_"|:"
on o E?—-l— :br — W\?
3
On o donc

O( [o. mouvem.a/\" @4' P{CWL
F’+'T‘ -

On P@ujf 0(461/\& a.,ba/(«ciu_q_f . ™MC  awec
WWV . ™o NON Y 1 T .

—_—N

olLo(n}(e) _ az(—l-) — O(\ AT :g .
ot
E)-a - :I: Sonk ca(),m{aires )

—=) lﬂ_ MOWLSU\\/ CNL:..['\CiU-Q 'Q‘A’ Cﬁﬂ%&f\L.

Q? : LD (ﬁ/ﬁ) = O\ A mo‘(ﬁ)
:;(t:O) :_8 CLE'V\C —C; _—

= [2 MOu.uewuzA[f‘ Q%4' fe_cj'\lxgm W..L\r'fuxlf'

(Dx) (la vikesse  cesa linZaie o <))



Q2. PED Pro&zlf Sw (Oz_)
mx = =L (0-0;)

or 2= =0 =D 5;+_£E.l:'f—Q;
'a's} n

SeQ‘me Lz = Aws (mob) t Rsia (UUO]C) +0;

a k-0 'Z{O): ‘I‘LQL = A——O,Z Q]
ek ;C/O)‘___O = B =0
= @(&)2 OIZQ" oS (w k) + 0.

on a donc 98&_ <y < [z J;
— —_A -
Q. L (0fe) =00 A o = 3 awli <08 )

— .t o
Lo(ﬂ/,e): m ( ﬁes

— - — 2 -
ElF = £ =0 Lb(ﬁ/ﬁ) = MQ‘ w Q(j



OS . £, = L L(e-0)°

a
e 2

(e Fl;) ne Frava e pos deme (/e/;uz/g&
Fet.nh& do. P@OLAJ(:w.r e onttonta

L.Q. rQ/-aC.L:ﬁ'V\ CLL\ %F‘OOFI( C.Yt" orHNOoao;\cJ.g.
Qi cLEP&o.w_ww\lf = ao Fravalle pas.

donc / e/mfgu. mE_ccw.?w. ot ot ante .

Ep= Lmdw? +.2%£<(Ql-90}7': —“Zﬁ(r'u rzé‘z)+ L—‘Z—(f-ﬁo)z

L
2

Qé On o donc

= Lmr + T o Ll -0)"
2 2 2

' 2 -z b2
Or mr*f = b — w0 w =8 = 4w
r"l
. L 2
— > l 2 ¢ 2
= Em _Tz.mr —l—-—_znr\( ((-(:) +J£k{r-gc\
“ %
. 2 Q 2
= £ = Ve 4+ LW Ll (-4
m 2 2 (Z v 2 ( \
S — -

Cp off ()




Mlure  d, EP/%{G) . pow =20 Lranche

ol/ FP/LgéL 2n l/ 2
FJeutﬂ f = +o0 rb(&/\CLLL dae Fwa[ﬁ&, Lifl
P

€l

o

Q:) LQ {_O.uclra}.p wune gnaf?(.t. h\.'i;an.&ﬁu.o_

U\IMU' pous s’ Qle‘qamra | dnini da O

Qg r S /amwb. oL (pows a‘.u. mmuawb-
Lors EPM{/ — (& (en 2 pos’nfwems)

8 na Peu.}’ pq.r J/ann.al_a_r ar L= m(zé'::d;

done Al }auolraj.l’ =40 (o 7:_& ost
Lmloosénuﬂ..



9. U Jaudeoil €, iafinie pou dlaindre o

QID- POW Un rhOuuerv\oAlf circuia.ire r=ce =R

r =0 . i
On a done 6=k (car mrze‘:dla_)

Sl & - mlw :(Q_Ym.

m R* R

Don C (a_ m ou_uﬁffLmL' d‘" u.n;_#rm

QI [a ggw(_e_ f)os“riL'(uél’ c,orrestoomﬂ & oweir

= Eerelln,
o(%ij/ _ ﬁ(%maj‘gf n L ur—ﬁf)
=l W T o, (- 0)
> for =0 en a:
- m0 szq’im%L(&—&) = -ml y 2+mw:(gt -C)

que ot nud losque Dw =w, (0-0)

f\(wwz—wz) = Wozéo
- | ¥ = &wii (poS?iL{L f °U<U-’°\

! W2 —wo™




