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The sketch is a schematic representation of an aircraft landing gear consisting of

. two hinge-connected rigid bodies, A and B , and three identical wheels, Wl ’ Wé s and

w3 , each with radius r . 2y 5 2y 33 ‘are mutually perpendicular unit vectors fixed

in A .
When -this system rolls on a plane surface; it possesses two degrees of freedom; and

two generalized speeds, uy and ‘U,

is the velocity of the hinge point Q .

' : Q
, can be defined as u =V . (i=1,2), where v

2

“Determine the partial éngular velocities of A , B, and W, -with respect to u

1

and u, _for an instant at which 6 (see the sketch) is equal to 180 degrees. Record

1

your results in the table below.

v v 5
T =/ O 0 ..L@l
4 =2 Uy by Sy - 8o,y
QA b o ra







/ AT rf" t«u.\f,.\ g

/;/i Tre o o ardeae
f [ G.sk e (‘.—\ At r’@‘ .
1 {l’ ' ¢ léé\}/ !/‘ Q..g,n, (_{‘d..g.

SRR X Wy 7
N ~ A
\ » Q)/\[v\ B 7 pectoa 'L»J‘ sl fh w\ W s M] a
w / o , s '
7({)\ \b'\ // B ({“‘Q(!‘ ] I I—*-‘U»;x* 2 "’CJ,. St f,.:n. 24 H‘\l {f ¢ “'tﬁ_;iﬂ;u.
N | \ S 7 4 4 {
O 3 ollo oo
-~ ’ \‘?‘3"1— i th P ,l)é, H\L’ vtk orgl..«\L A N .: o {ét’ Can iy
N & ) 37((‘ l (}
e \P‘j:ﬂ VN \
.. s’ LA
Cx\ t"\' /\\\- . o (D I.}, /{' "\ bL “N.)JJ jw)m |/ luu L ul }1 Avwé
- o~ . 9t
N . - N \f}qf R, c(tt &, ci, , d% bo Oask Ueeds 13 J/w 5 tan
\ ) - \./" , '
e - A aad /[Li n0| Ity s, bk /QLL Y Y] \“U""”’?) S;L«‘»{,,ﬁ
e B pael pek f”“ g a ‘3/' b hawdad i,

At ek an @ afl Lf HN'(m M, 0atte, Defdn

(;ZAut l()\é\ ooty D
witl Roand () :‘ o be dhe

.o 1—,()“",‘,!,‘ & *'Q&@, Nl"[)‘..’i.é,o-, LV« (‘.{)'\/\,‘t‘\‘(-'t'

A\.\PUV‘\M:}QL' ( )3 b Do fhe

Cennten, of 40\0,# wMLQ«, Lk - (X;‘a) he e ]’)oe'\h[m o(l% POLM I

= XN L\/mZ ) »Y'P: XN, -en\/an2+r‘ir\3

‘ ()

I P .:‘\_:;ﬁ,_» - ._‘ ey
3 aleo { &) = (!’ W 3 < (()(R%L (L)

Thaes ( \\/ = X\Y\ 4 \/ u’\.Z
- [}
W Wy = 0 e ¢ oy

W| @ 4.‘( - ¢ @.L ot

Nowr e
54 W," ® p s R1 - R P '
Wl e W c,[ W X b, i“ V- epa (%)
Rl AR Y ! T 7 l'f*mhmw xS 1) :
W e W M e N e \w BN %&\54&@ o
ORI AR

\ N
2w =0 \‘(‘Wlo/‘Nl” . “ras

ok Seaces W, fodba o Ty
()

{5

(7)

N(’viﬂlcu xc.t‘a ,xé'f,Jd.

L& we 1ep Gt un ol the afvve

Ao (Hl»“" - wv,SLP G| w Cz(a 'dl. )
v?[’\,ﬂm \ r."\VWIO < [ Y‘\e{; R ”f‘
(L8,0
v sloced ey

*%‘\',,;\Q,g. da T.x{( .c(;l;\k.r v()LD ~lﬁ.e . I(h 3 .n‘ (’,m ((;( el \
¢ b ~ awd 'c;l:l btd o . ﬂu 5 Guad /i)(‘« \HL;J/ f«)\un ‘loﬂ y AAals

@«t’a\,\.\mj'tlﬁ'v\:ﬂ
2 v g2 v oW,
‘ m“’?‘ = e@’% "L pa, \L»;a! l (8)
S Vi mg @, ()
2 ow,? 2 W e o
Vb e \v + 'w\’ % W Moo ; mwl/ W @ ¥idly
N ) LS W'zro : - ‘
wd 9 5 vold = o (S gL '}\(‘ ‘ = o
And Sanie WL. vollz \ \V (\,x,L) {— (P . K ar - & f" J di e [ <"’ a & (‘ﬁ'{, (@] ( \)
>
New |\”'& © ‘\"‘T + Q& dL ‘HuL».; .
‘2 .
\V = \V + (’b (W % ff-' ) ) ﬁmﬁ guee A L L \v\){ @ = 8w "{7 dy
ﬂ\ i\u,;_) \ \\]& o \\;" 4 A Lf) (& . (\7.3 -
() 'f )
’\'\—f)\'«; oo - B . . . . . o R
R L\] N * . . A
( S Gep o &4({)) &, ( ‘.() a - (1(,( - ”& ‘;3¢(>) d, L)

(‘ >5 s(*' \ﬂ







28 &

|

LEVY
el lﬁdP’ @ &y, | ()
MaL | | I¥ Wy = l = ir N??Q o whae )y RV 2 Iolb;
R Ty S (1)
i R&d“ u r%r)‘\l%?z%& 2 C)bll“x3 + é@“?: o l (‘{’l O 4\7;) l Gg)
O R 0 [, s Co 8 = Bpdly |
Mans Ltfati»\-\ (1,5, !L, RISNTAY |
W )X "ﬁ(.()l “é o (4 E‘) S@;] ®, * [ <{3a *"Cccf wCJ Sip o+ b (lf-! 9) CQ‘J &,
Qo [‘“ K - Wy [¢pay~%90,] (i
| _7 Pﬂ\\! AN . sz Wt ) :WW"! ) Wf-)“/wg“ ¢ \,130 /w.ﬁ' - éﬁ.,)
Simen Wy ptho) (o = E\\!w'ao = i ne S ST &é‘f M o+ l‘Y) % = Q ,Cav (qL 1 fe( ﬂ'.._cgg g Bep ot b(tf'“:cé)c@-«ﬂs r]
L (18,4) Tog 38
, : . o , ey
Feom (D), (1a), (20) W 654,4/ 5 cét!grgxi {}M%u A,{i,\u\,\t\:o-\« s o&‘ o ane
waSqa Y Clp e eap - S i)e; , ()
w4, L(€ 5 3({) (_m) | {2y
u,,x 'bc,p o+ &,ch + & ( _'VSL; m\ (%)
- O U

- A Sy g Co (1 e Bysg - sugcar \
tlu

Y. . Ylm*\é Sep b b(‘-{’lff))CQ IPErIE
53
S‘l 2 ) . n\,n.»;, Wt e u_:ul-ﬁ! & 0% ‘*f be La kd‘\\n

(8")

kY

).

e kamt, T s baiarns ('m J kﬁ .)l”

@—g »fw»l& 2., )\«6 ‘f @ ﬂl T T é S’L 5 ( 2oy} a{,

will  wile

.‘Aoeub rf-n L'{’ \(I; :;,
|-

Aot .fm

v (‘Lz Q \\/ge\ (v

- l/(/)LMf:’\ ("z’) QA,..J.(,I’)
v*( §l ot SL\‘),&‘ N

WALM:\% ((,/) e (\!) C‘P

R ; ; L) .
(.'L—‘/) 5 (s )) (7';’) vedo W (Q» w d\

iy & S v rooe
o (R A8 Yy 0 @Y SlymeSLY d (%)

Meul W r),ﬂ

Vo=
Py ( Wm0 S, \}'L.\”) \1 ! Uy = %V (ﬁL?ﬁmj‘fL“) \ (‘i,') 10
[ N e
Al & {::\t_? &3; = _3 { sy, \\l\\ (113 = Eg a (n')
A % e g A ®
ot w20 W’ . L/
‘ e CR«,) vy

TN (H f,,) 5066»44

Q o (S 51\)/2?“‘-;5%“ )\ (')

Mg won 10 eavelibiom ek
oy

= -_Q%Y" "B o= ")2§(F «f \g c_[i;} 2’:}







fed ho = Flab) w18 e (@h) vl R)he s @D, ()
' Wy w (0 ok |
® (P48 u ( " Ly
Narf & = p+8)a., = =R a-b) ‘*“1& Gy 2 B2a, 1)
( . T i
)y 0’
® N ,
By, =0 \ W, v A (e 13
S AT R %)
v, RP DwW, RA Dwy , )
Ry G o el L e m W = Wy Ry + ﬂ,la . {197y
tw) () ’ @ &
()
-~ . N M v .
Sudotue f?}',m’ ) 's,w .ﬂ.\ bR u\“"""l‘ EEI)
6 ! Lv N
Thase o -1 T AT Y - /
" - ’ ! ("’?‘ @ .‘—‘-\ ! ué ( .CS: 6‘!3 ‘ '-.i':‘c\ &')‘) (’LI )
(14 10y " :
e w Bow \ ,
W) os A g l D, = L. L& {anf)39
«e w, v @y \ ‘4 Uy s &y, ‘,a“‘-z,\ IR
A B W,
¢ wui (:l.’iu" é‘(‘)“’;
L =1
La
4 0 0 - %2
)y | .- [ I Sa)
] L e £ + L. 4
| 2 @, L % | radet g%
ey |- Gy (2¥y

T lewswr ‘f’e\,v:«; To 1)/\(;“{! 13 }v‘&d "{QJ JQL)'\‘NQB w*zx_t(), ‘\'o Lu«r"&- &) v L'/{»', L‘wul’ jf.l’:}\ Uty c,uw.&m 4ﬁ«é‘é€,4

k. kel Toe do«.\g_;‘, L






