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A -F -E
From the data sheet ={-F B -D
-E -D C
where A=[(y* +22)m, B=[(2+x)dm, C =[(x* +y*)im
szyzdm, E=szdm, F=Ixy dm .
* y Viewing the shaft along the y--axis
CD m J.zza‘m=jx2dm=maz +2 x{ma* = $ma*
s B=Yma*
2m ¥
x and z are never simultaneously non-zero, so £ =0,
GH
e
4m 2m m x
For D, [y2 din = m(-a)}a [DE] +m(~3}a)a [CD] +m(-2a)}a [BC]

=ma*(-4-4-1)=-3ma*
F likewise, but positive (this can be inferred from symmetry).

2 30
Thus I,=ma’{-3 4 3
o 3 ¥
If x is a principal axis, Igx = Ax.
1 2 1
L 0|=ma*| 0 |=%ma®|0
1 g 1

so (1, 0, 1) is a principal axis, with moment of inertia ¥ ma®

b) By symmetry the ceatre of mass lies on (1,0, 1). For the x-component, take moments abow
y for x offsets.

1OmX = ma+2 x4ma=2ma
¥=% andZ=$ by symmetry, so the centre of mass is at $(L,Q,1).

y+22  -mx -zx
By the parallel axes theorem, I, =1, +m| —xy 2+x® -z
-xz -yz  x*+y
=1, +m(x* +y' + ) - mxx"
, .1 1 0 1]
x2+y’+z2=2aAS and xx"-—-'aAsO 1 0 l]=“%5 000
1 1 0 1]
% 0 -% - -3 8 % -3 %]
50 =1~ o‘ 257 0' =ma? -3 B-8 3 |=md’|-3 # 3
-% 0 % # 3 ¥-% £ 3 ¥
c) The principal moment of inertia about (I, 0, 1) is -83?- ma? as found earlier, and applies about

either G or, » about G.



sk720
Text Box
2013  3C5  CRIB  H.Hunt


X .
2. - —— - - - - —
e v et e v e e - -.-.-.(i/hn.lﬂﬁ (51431? .w.!:]
et e e . 'fh{;l}'fl&_._

() % bose aitl, He _stcw® - ffﬁ'ﬁﬁ(jk.“{i

ond _ h-K_ =0 G offser.

e (% et it _he pomat of momunbea __nbort  a vehial Auts.
e e fkt.camh Mobins Rt e 2 L.k ot giqgeved, -

4Bk

. Velaty, of G: U= 06s_+05083
. rtavelaty ol mbe: 092 Lo, bl 4tnh

= =@smo. N
LR s ©
by Besb w0 = o fr bt sps o
s kes _dmat (6% + 50 dY) +tA(Fwe) Hast

) I & 4.1 A
- A etreme_ peityin . ®&=0 — e

T T

. 8 o ne= et ra)saleg #TCa”
Pt 8=+l a Sa® =t e~ 1 | o
_ SO =-S5 T ) e

G en: e 4P = L Cw4a) T+ ot mmgax_ = Ce

Mt of et i b o (Aten )i, £ p(Atea s veo
L h:k =2 (A4ma) (P sne)Esne)  + Cocoso =0
- s (Arma) g ostR — Cwshx =0

S



http:iJ.'11..Jt

-

| eligaate fﬁ*f_ﬁ"éf"'ﬁ?: @»e@ R

SR Maemal) = € tewlo
) Zmga

e feta zma_li ( .égm‘)j

Ev('@ Ov—\,Mfm o{— Pvsaet *F """""“""""\ ‘*'-4"’"‘ .‘f)
W “be fa&:é—?o[

8 pio dgmal . sk
- ma
o(,,_“, qulﬁfm\) ‘
Mt £ = 2o j
2 Stad, A i _Lallt e pers .« Mo(e_o},.
. . e —— s e PR . —_— —— l




|

SA (\Gb}(i) F;om W)PQLWP; a/o.,{-pL L\,;( o F“aé/‘?“""‘”-——-—— ]

(%) ¢ )
- otz_+ c‘)m -
16 P2
AL e s e R e
C = @%) m O S
—L- ——
R = b, L+ b + bk
= ~ sl 3+ (Lcosx R |
" w, = 0 5\)1: -—--ﬂ.f/;,‘)( é\i:&‘__fz,fbfo( [3]
/
(”) Evlrs egvahias from The Aok Chrp+
Q. = A(»-J' w(ngA)Q’lW}

Q'L: Bb:}z "’CC""’A’) N:} ,
Ry = C“.’g - (A 4!3) 0D,
(i A frese Gre 28 Ar ey L

7 ool

Gt A=R ool w, =o o~y -The

Q 2avehss, s osef!
Qi = - (g- c) wi_w;

= — m( AL - .......) (Jlsf,,o()(\rlcoxo()

= m > (_'_.7: —-,_,2__) Sinod Cos K

= m.n" (:{.g-—2o{,’~)smu<
| 6




L Thi g a _rmfabrg Couplt aket fre ¢  axsy

rése fhog - . rota h~g f""’"%? fortes ‘2:5, _of e

eonch beori,g *F_i {7

E= mA A 3d e~ IF

- 94L T [im

2
f

—

T —

2-._.._...._...... L -— e s s+ ey o e

)

F 18 2 vhea 4 <
BN J‘ ra

It case. A= B=C  so tue Colades 75

.’z{';,q;;u»n e c\//_-j g fo < kn‘/‘ "La A £P 4:27& Le{4/£ (

Cgpatmbs . np dpnowic  forces  at oy K L a

-
- — —— e e e
e
- A o i A £ 2 e <3 3. 1ttt —
— - ——— — - A
———— inndsadiehe -
_ R — - e ———— e v t—— e e et e
—— —_ — . i b 131
S —— ¢ 41 8 e st e



1 h

1

(Ei[)

“01x sof +(Dxast S Mg +val < F,

f o‘(«\:(a\x«\t in W oad U di«(\mm:

T e wid

~~

T
" oo roling" achrahion

€ (a0 ¥ (0,0 ¥x (a6 0)
£ (da-Ye evu o)
Beely 3" Alembect's p(m('sg\\ and fore halante:

M (a-Ye) = F,

M(Gedu) = F, (209"
New for Lagange  pulhing g0 gk q,° Sud\' bt ¢, has a0 physicd Mooy s o
15 chang axmhen ) the ship (annet be [ocald by Sﬁc;ﬁ,mg q;0d 2.
Nioi T {H({ *{:) 3 ﬁ[‘q‘ ng ﬁ“ 2 ﬂr "tﬂ"l ﬁ‘55'f’3 From e?qafwn
3 lagang rsult jncorset
L%

Altenaliody uc carkssion  disglacenonts *

2% wesY- ¢t

Y |---=- % Y. g' usat v vast
;\ £

T Gt -Gant — ¥ (ase¥ evcest)
. IRV 2T E o ¢ +¥ (@t —¢sat )

TE OAMGR) 0 Qut Fest -Fpsof
Q:" fL(GS‘\’ ‘fﬁ“}lﬁ\y

Lagronge. Mz = F st ~Fant -~ ()
My ¢ Frest tF 5l - (2)
v

x @t + @xse¥ 2 Hla-ve)sF
[20%.



http:h-jS,<.cJ

Udecily dragram Tor Mass:

@ ap R fueltaat =07
NI \a\gp
e
/ b(6+4)
‘e .

G eyt @+ § (844 +2ab@ (445 casp
9 fode tngy T 7 4M[ 028 40 (d 0 1 220806 +prosp]
Potenhal anecyy U* Myl amaer bam(etpl]
Laggange for @
{Y&[ %ﬂ - \T% "% *Q
%f[ Malg *+Mb’ (6 ¢p) + 2Mabd wp + Mq\;'p«sﬂ + Mg [awe tbes(erp)] =0

M(av) g + MB' B +iab (26 +§) @@ ~ Moabp (26+8) 0B tMgaces8 + Mab cxs(0+p) 0
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b) For@:L 30  wnnde B equation:

MU 6+ Mab AP + Mgb s (e¥e) 0
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M(ab) G + MR + Nob (26 +9) + MgaB +Meb(§+0) =0
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Mb'6 +MB + Mabd + Mgb(g+p) O
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Mblath)  MB* J\B Mgb  Mgb/\p 0
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