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(1) = (v1)s = (V1) =50c0s30 = 43.3?
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1
0= [@)n" + @) =451

%
0 = arc tan( n = 16.1°

(V1)e
. ‘ m : .
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my (Vy)y + my(vy), = my(V1), + my(Vy),
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o = (¥2)n — (U1)n 506 = ()0 — Ca
(Vl)n - (Vz)n . 52—-0

(0 = () = 3

, m
(V) = (Vo) = O?
m m
m m
1,71 = 317? and 132 = 4‘16?

tls el (535 28l Lot Lol by ol € <1 52

1 2 2
T = Emlvl +Em2v2 =18 m

11
T=§m1(vl) +Em2(V2) = 13.68 m

AT
Sl sl == X 100 = 8kl acys = 24%
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Uy = e vy and Vg = e,vp
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fod) aalss Vi 5wl az LB Jouily wal @ ol il 5 453 550
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vy = \/Zgl(l —cosa)

mv, + 0 = mv, + mvp

Up — Uy U
€E=——"""" 2 Vg —Vy = €Vy —
Uy

1+e

2

vp = vy and vg =\/2gl(1—cos,8)

2
B = cos™! [1 — (1 ; e) (1 — cos a)]
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mm
F(r)=F =G—
r
m(i*— réz) = F(r)
- H, =0 = H, = mr28 = constant
m(2i0 + ) = 0

— 120 = constant = h

1 .
(uz—)—) 0 = hu?
r

dr d (1) du

A _ 2 o h
F=03~= 365 he




Solail Lo,y S0 ol LS oiils - pwdige (8 0aSiils Soliss dsliw o

P9 MOl (598 ST o

B a
" 1+4+¢€cosHO

%A cos(B—6y) +1

WS o b |y s Sy e gt 1T £ <1
S n b ) ot S oo szl 1T £=1
WS e b | i Sy e sl 1T £>1

WS e b 1 ol Sy e bl 1T £=0

/




Solail Lo,y S0 ol LS oiils - pwdige (8 0aSiils Soliss dsliw o

a, = ag + aA/B (arel)

if ag=0 - ZFzmarel

if ag#0 - zem(aB+arel)—> ZF +ma,,
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G1=G2

n
d
1 (Fi + zFij = a(mivi))
=1

n n n n d
ZriXFi‘l'zzriXFi]‘ZZE(rixmivi)
i=1

i=1 i=1j=1

n

ZMO =H.o - H, = z(ri ><‘rnivi)

i=1

n
H, = Z[(Vi X mv;) + (1; X myv;)] =Z Iy Xm;a;

i=1

()
(Ho)y+ [ Y Mde=(H, o (H)i = (Ho),

ty
Hg = (Hg)abs = (Hedrer
(HG)rel = z p; X mipi
(Hodas = )0, x (@) +6) = ) o, x mip, = (Hoye
JEB 35 oy Gl _)zmipi =0

a5 o5l oo LI (HG)abs = (HG)TEZ
n n

(Hg)rer = Z o, X m;p, + z p; X m;P,

i=1 i=1

- (HG)rel = Zpl X mifji = ZMG
i=1
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> (Hg)ass = )9y x (@) +6) + ) oy xm; (1)

n n
(HG)abs =zpixmiri+zpixmii:i:ZpiXFi = ZMG
i=1

i=1

Zmipi =0 - Zmif)i =0
Zf)i Xmp; =0

woS oliibet (Hg)aps = (He)rer = ZMG = Hg

(Hg)1 = (Hg):

AN

Hp = (Hp)aps = Z 0, X mI;

(Hp)rer = Z p'y X miF;,i

HP=Z(§+pi)><miI"i= HG‘I‘[_)XITI\_/ —)Hp= HG+(_)><m\7

50




Solail Lo,y S0 ol LS oiils - pwdige (8 0aSiils Soliss dsliw o

We know from the statics that sz = ZMG +p XZF

ZMP = H; +p xma

(Hp)rel :Z(ﬁ"‘Pi) x m;((p) + p;)
Zﬁxm15+25xmipi+291Xm15+201><mipi=Zﬁxm15+
+zpixmipi

(HP)rel = (HG)rel + ﬁ X mﬁrel
oS oo Giot (Hp)rel = Zﬁi Xmp'y = zP'i x my (7, = 7)

=ZMp+ap><m,5

2 Mp = (HP)rel —ap Xmp

F + En f vidv,
i - ij i dI'i

n
P'idri + z fl] dri = m;Vv; dVi
i=1

Uia—2) + 0 = (Ty), — (T))1 = AT,
(T)1 + Uiq—2) = (T):

S (o0 peend D)3 plad 6l 1) YU 6 alal,

n
E(Ti)l + Uiy = (Th):
i=1
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T1 + U1_2 = T2
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SIS s 2 8y (2l slog i ples 15 2 Upp = f Fdr; =0
1

1 1 _,
T = ZTL' = Ez m;v{ = Emi(vi-vi)

- =2 e
V=Vt opp —
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Tzzgmiv +§Emipi+§mi(vxpi)
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—>T=§Emiv +§Emipi
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psl o J8 K,y lyesned 5 Fi=3ma »d=aqy = el

EMGzHG ,  Hg =3mré xr = 3mr?0

F,

F, = 3mr26 6=
b mr - 3mr?
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(m + M)v = MV + m(V — u)
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v=v+ u
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ZF=G > G =0 - G = constant = 0

Zmivi =0 >mv=0 — X = constant

m1X0+MX %+m2XL

m1+m2+M

X, =

m2><O+MX%+m1><L

m1+m2+M

m; —m,
mq +m2+M

w23 oo Gl S LT, 36 ol = (X)) — (X)) =




Solail Lo,y S0 ol LS oiils - pwdige (8 0aSiils Soliss dsliw o

P EES ogﬁi’;‘soL:a)y=f(X) olgzds somia b (gl s prdaws YL I M gy 4y (610,38 (JLo

Shame ly ol ey g )0 13 T el o a8 (ol 4y 5800 0,3 3,55 5 51 L8 )1 o s

T g9l Canas @ilo @ w9 0,95




Solail Lo,y S0 ol LS oiils - pwdige (8 0aSiils Soliss dsliw o

ZF=O > G =0 - G = constant

Z m;v; = constant =0 - Z m;v; = constant

m
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2F=0 - G=0 - G = constant

R = m m B

(m)—(ix— EXX)_)X_T
m

- my, cosazix’/ -V = 2vycosa

if o =60° —>\'/=v0=250?
k=AT=%mv§—%(§)\’/2 =156 K]
M = 40. Mg=60 . Ma=100 slo p,> 4 a5 aw 4 sl ;| o 200Kge > 4 sl b ((JLio
255 555
=] 0 5 A=|-180 slo cosdye ;5 ,558e l,5 a5 (s alad |5 358 o e
—120 240
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Va = 2707 — 1207 + 160K (5 0,5 s 5 35,25 3 ( Gl M e s 0l>1) C = | 450
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GI=GZ

mvy = myv, + mgvg + m.v,
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o 6l agly patinge sl a5 i T algS il 05 od Jlos! pe A s Hglia aSl cde 4
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200 x 1507 = 100(2707 — 1207 + 160K) + 60(vg, T + v, K) + 40(vey T + vy ]
+ VCZE)
(Ho)l = (HO)Z -0= T4 X myvy + s X MmgvUp + T'C X MmevVc
i j k i k i j k
= 100555 —180 240|+60[255 0 —120|+40]|105 450 —420
270 —120 160 Vex 0 Vg, Vex  Voy Ve

= Vcx=-30 ,Vcy=300 ,Vcz=—-280

v. = —307+ 3007 — 280 k

77| = 411.46 (?)
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EM(::HC ,HC=O - HC=Zri><mivi

He = (r]) X m(vp] — row 1) + (—1§) x m(—vy ] + row 1) = 2mriwk

He = 2mriw

: 5 . He=0 —2wvy _ rad
He = 2mQ2rvg)w + 2mree — o = — Do = —20 L 4

PO Olaadd E 5 30 oy L >

m' = pAv

. Am dm
= a0 7 = e

z F=m'Av
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pAv = p'A'v
if A= constant - v' =v

Av, =v'cosd —v =v(cosf — 1)

Av, =v'sin@ -0 =vsind

—F = pAv(v(—1 + cos 8)) - F = pAv?(1 — cos )

R = pAv(vsin6) - R = pAv?sin 8




