7" Line O-/ can rotate ﬂ’rra«gﬂ T radians (180°%) aboul

anet axis z%rpuy}'r O which lies in the x-z pﬁane.

Line O-2 can rotate through 7T radians chowt any &xi's

,x;;,ﬁaﬁj-rh O which Jies in a plane perpenclicular s Hhe

Jine From 2 o 2

The intersection of #hese p/an es /s the unique axis

alonqg #he 45° Jine in the x-z2 planc. Thus 9—;2'( .,.‘;_)
O= ;’r_ ({+k) 3
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@=oun - .«'zoo/z;r) 0.2¢L + 0.9/ +0.34
= GO o0.539
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x
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Q= CoXr+ WX(WEr) = 9 +XY
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/0(L +2) +2k) X (120( - 80) +20k)

n

/0 {Zao_z_.' +220," = 320 k)
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(_,.U =
L= (5L +RIT) 24 In
Thus Uz A 4 3K) K (150 + 475, +24)

= 46250 v 45/ -6 k) in./sec
V=aV6.25% 45752 = 4lo5) = 39./ i Jsac
Q=WXY = F( U +35) x 4(-6.25( +4.5, .64/
= /6(-325¢ -18.75) +254) )
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= /6 ./¢3;3) = 78/ 12/sec?
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_ W, = Sort ke rad/
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\ H..__T_;E?H_ ! X =) = S0k +5O7E k
L= 30x 2050 TV Bt e Tk
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i : = TK xk
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X = Bomk + 5o (5)(V3f2)m
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=10 (~208¢ —5’2;{; # 103.9 k)

Uz10) 20824 32024103722 3950 mm/s
or U=3.95 m/s
Q= WXI ¢ wx(ewxr)

where @ = &= WXWs B Xy = (0L X 20k < -200) BF

52
- 200/ X (-60L +103.9/ + 200k)
~ 4000 (104 + 3K ) m;"/,s?
WXVY= 00 +2k)X)0(-208¢ =320/ +103.94)

= 100(640L 520/ -320 k)
a-= 24.0¢ - 520,,: -44.0k mis?

2
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X

—
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M, =0, Af"sy"” '
:£= 1608i N, Fy=-/608 i N

Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner

is unlawful.



773{0 . WJ'}}? wx-_-wyna‘;!:a:xz:a}"o) aé', :450!'4&/:‘3)
£gs, 7/23 become

ZMX= --‘{x;_ o, ZMy = -.f;ﬂ R'J .2.44:.! F_E;id

Frpm Fhe Jﬂffar{:m fcﬂ Pfﬂé. 3@35) ’[:"E =0) .sz = 0&/630 @.mz

Also I, = F(2mpr? = /.20(0./00)*= 0.012 kg-m*

where m= mass of semicircular disk

y
B
: m : A 1 m

i 4 b b | b b :
Z/;' O so A_‘)‘ 5? : —G——x
IM,=-0080A -0.050B, YA, M

=-0.0/630 (900)

A =8,=917N b= 50 rom
595:—‘9;‘.?_‘] M;_FE.':‘?.{?J'N m:f.zofcq

o = e, = 00 rad/s?
M=ZM§ =0.0/2(900) = /O.8 MN-m

Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work

beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner
is unlawful.



T 4 g 0F
2T 4 G
e Lyt 7% 4 3'"‘5'”' L B!
¥ =ff$;h19 Lcosa dm i ﬂﬁ ’
yl!f 3 y____ _n-b
z Sindcas@ /.f dm y!
2 5/n8 030 Lo mg
= -5—5;?128‘ J-Lgmbz:émbzﬂ}i&‘?
i _.
‘z;z=é-;mb sin 2@ +m(—§-§s:h&){—§m5cﬂ)
2 :
s i;—b(:;s:nze?fcasé}
£5.7/23 IM,= 0+, @ )
TN b wmb .
mg (g +2% 5im6) -mg 7= 7 (%5128 +eos6)
3:‘::::9 = b (%5:3?:9 *é)wz
; 63 tané

&u: - ————
b 4sing +3

Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work

beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner
is unlawful.



7/88

£y. 723 M =0 +L,, wf

From Sof, fo Frob. 7/87
2
2,5 %é_? (% s5/in 26 +cos6)

b, b5n0)-mgb
M, +mg (3 £35n6)-mg3
2
= ’;"—¢' 2 sih 26 4cos8) Wt
.&/;’F = .“%’P {cose[g sin & -'--Zf’—jbm?"—j 55-:9{

2
Wwhere w >

69 fon &
b(2smé +3)

Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work

beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner
is unlawful.



Y87 | From Eq. 723 with wy=w &,=0

IM =Ly w0 ®

7, = [y dm = [lg, sinp)(y,cosp)clm
= Sinp cosp fy:d'm
= E{'Jr}: 2’6 _Z;x
=4sin2p(3mR*+mR") %
= L mRsin2p

So mgf.n‘n/ﬁ =(E":mﬁ?zs£n.2;)wf

: sytale”.
.Smﬁ (g-é—;,.?wix 2@5,6):6; /8:.'::05 ;—;71 {wzﬁg;

otherwise =0

Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner

is unlawful.



7/ 90 | From Sample Crobles; T/7

_Z' - r_3_=_ﬁ‘?!"
xz- “&*k

m - z
gl z%- -7, @,

z

Wy = !r/r

Z
= mzv

m, Ngr-ar=22"U
o ar s

~Z Also ZF =0 N, thig-mgo

Consbine E 587

z

N = Mg _ MV
A A/A 2 27

Z

m3g L 'x
2 27 r

1]

= 4
M er:;+'r?2 %

Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner

is unlawful.



e[, Where [ = MGSS/(«.—Camp. of IEnjth)

o X _ P
I‘KE_ Wmﬁll) wheve e

Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work

beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner
is unlawful.



»7[92 ; Lyyr = jﬁ(é_ z. dm

12 4 V=) F (xdz'
w et ()
,K" X,"’—"%i | g( 25 Fd ) ) r(+%2'da‘)
2
Qbifz da' -=dmhb) Since ms= 2

EX'E’ o I- .—'mdx'd e —xmhg -m@-%l)(-%-)
= .._.J_ ‘o
= ‘f'ﬁl'\b SIMIlﬂrU)IxE: ﬁm‘ﬂ, q.-é— mha

'Y
Bﬂia Atss, Taz = Fmh’ 13;_-0

a |
Ry /ﬁ"‘ Eq& l2s: =T,
- ¢ i‘ | By mj 3" mh* ‘1-.
2 ON(Ry ™ =TT 2j/h

ZMj 0 => A,
ZMK'":" xz Wz ! —ﬁj(2q+b) +r\'\j@+ j I“_ 2
S{m?'li'rj;nj! Hfj: A= I‘nj/{,

Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work

beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner
is unlawful.



»7/93 U
=

AT+ aVe + a"\rj

-_‘iIE’a ‘DZE = mg(hﬁ)

From Trob. TBI;‘IZ,) Izz-.: "glmhq'J S0 W, = wa—?};
13

Y T

| ZME=OJ W, =0

-A (Zmb)-r m (o.+ %):

5 y i

y " —mh(‘?’i+%‘)4~%
Rj = Eﬂ_ 7&.1’2[&]

3 2a+b

ZMS=0 A, Raxt) =0, A,=0

-lpf-:m? - ™3 7o.+2|=.]

3 20 + b

Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work

beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner
is unlawful.



»794|  fa ZM = =L, &y From By TYe3
T
|

{’zzﬁz dm ;ﬁxj(z-%_x)p al

= "%
Sy

Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes

to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner

is unlawful.



95

Direction of bearing forces acting

on alrframe

~——3
*
MY p,
I —z
1 A B
y <
Ga:
Aty

7o .':af.".cfg M=ITnxp
p must be p,

Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work

beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner
is unlawful.



.08 e
So precessan iy CCW when Viewed Fram obave,

sp i Mis Ty
c'liﬁf'ed'{-&ﬂ

I X lp

Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner

is unlawful.



Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work

beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner
is unlawful.



1/98
M

R
m l‘ﬁhﬂ_
AL

(Side View) (O;er‘htai view )
M s T™he wmoment exerted on the handle

by the sthudent 5 H 1S The :ﬂhiﬂ angulow”
mumentum ,  From M= H = T&  we see
Thet AH 15 m the same direcion as M.
H' is the ned anguer mymentum . TThe student
Will senge o ‘hndtnc‘u' of “the . uwheey o Co'tq._te_

+o  her Rt .

Y=

Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner

is unlawful.



7/99 7 Gon

\\p . | ___,;:’-’:: — Ff_gl'??‘ furn
-
Y P
ot
Reaction wnder [eff rear whee!

AR 15 yncreased g rthal wnder r94"r

rear whee! 15 decreascd
0 YaAr e T ehtnis

Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work

beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner
is unlawful.



7/ 100 . M=TEp

L& 0.8(2.81)(b-0.180)
. p=0.2 radfs  _ > 5(0.06%0.2) r?z:)fzrr}
> M b-0./80 = 0.0364
2P T b=0,2/6 m or b:=2/6 mm

Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner

is unlawful.



7/101 </,

Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work

beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner
is unlawful.



1]102 | A

f —
N J
" {1
Because ﬁfﬁ’&'eszimn
ﬂ-I jyﬂ?SCa.pr's moment
on rotor 20in?s # the rear
gnd ftt‘-r‘c‘.'.’(r:ipq nwroment on bus /j Soreward. Pescr /T
05 Thal Fhe force andcr Fhe rfhT chane  Frees

/5 Increased

Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner

is unlawful.



7/703 -

[ SE— -
IS — %‘:‘» =l
) " - P i
Iﬂ =
Srqe view Top View

Prlol would apply left vadder Fo cowntr
Fhe clockiwise (viewed From abow) regetron
H Fthe gyroscopic moment
| Focoxirm

M=Z0p :2.'0(0.230}2["2?:;;”0) j&aa] =

(10.16)( 0.0877 )(1885)
168 N'm

I

Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner

is unlawful.



Forward R =20 aaoj_,:: 2094 rad/s

SL= 2 radls

T= 3.5/0.079) " 2.4(0.07/)?
= 0.0339 kg'm?®

HC““* AM=TNpL (:%"-'Mf_)
" p
0./5C =0.0337 (2 )2094)

C=D= 948 N

Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work

beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner
is unlawful.



7/105 et M= mass of each oF Fhe

3 rour sides
N i 2 g2 ! 2
{—IZ—Z.{TE—(b +E«)+12m£ +m(§)zj

, T Tz

. 2 62 _
\ BrA{ TN Y s g
Z=7, /f }’!“-51(21&[2/&]2);4_?5’
or L/p=\V2

1 980, [=I=L 22247
iy *9“2 /f’ﬁ;-‘bﬁ"‘ T>I drrect precession

| o [$L<bV2, {<.§ refrograde

/ orecession

Fl
|
|

Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work

beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner
is unlawful.



rad 2l
Thoe | =t =0.a7es S \P
p_ 5'002”_ f24ﬂ%& :;7&:(;&
_Z"”""’ /0% 435 M

PP pppesed KR ——_‘Fﬁ/‘ﬂ—,
Mz=ZT0p i
= 435(0.1795)52.4 W L ' /

397 s

= /b= . :

ok S 4 \As viewed by passenger
. .Ifoaa‘r'!.f:} Sforward
Conclusian’ Ccw deflection

Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work

beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner
is unlawful.



7/107

Nﬁj/dcf PO 2R L)

Réout E-0x/s Compared
wirtfr rhatr abour spin
ax/s.

Fz=25in, k=062 /n,

b= 3600(27m), = 377 pad/sec
£9,7/29a

%:f{lxg.’ mg?.‘iine_:.':IQ&KP('“,@&._SM‘,!-)
mgrsing = I2p sind
or 3,?":;%:3,(2,:;J = _ﬁ{_ (E,. 7/25)
. 32.2(a2.5/42) P
e I (0.62/“:}"'37,7; 6.67 rad/sec o {1 =6.67k rad/sec

Friction force G€ A 1s into the paper (=x-aur)
which preoduces a rmoment M, fo Slow the spn and

a momen?t MM, which cawses a Précessson I?,? tha?
decreases O.

Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work

beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner
is unlawful.



M needed on Srrucrre
ef ship 7o couwriferac’
ros to port (/ef7).

Peactrom on gyro /s
opposite fo AT en shus.
Proper orrectons of

£ f {1, A Thocen - r:?fyf-rlv
rora #rom (6) of wmroror.

M=IQp = &'0(!-45}2 760 ga,jzo = 5410 KN+ g

Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work

beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner
is unlawful.



Vi b=d4
7107 JW&* ylitﬂ

mq g Rzmg g
(@) b)

Cose (@) ZMzo: o no precession
M= 4(9.81)0.320 = /2,56 N-m

Casc (6) Zﬁf?x c mgb = 4(9.8/) 0.9 = 1570 M

» . 20 36 )
ey = L {2p: /570 = 4(012) O _%‘/_"'_’.’
N = 0.723 redss

R=mg
L=y mMgmor My= myCe
0.08m g Ma = 4(2.% ')'@'03): 3.04 N'm

Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes

to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner

is unlawful.



7///6 Y| mg i

i mg
ma=4(9.%1) A 320 mm l
j:jzz M MK(GE 1)~——?. )MI
SL= 2 radfs Ms T M)c
cons? mg . 9
yf
For rofor

_ 2_ 3600 (2n)
M= I, Qps douz)’ 2 5200 45,4 itm <:M

So MA= My, - My = 43.4- 39.2(0.320)
= 30.9 AMem

o

EN < L, (1 but 2=const 50 Q=0 & Myt =

Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work

beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner
is unlawful.



7 |M=Ilaoxp =T l-nixpk) <

. . ]
=lnp/ L"=478 27 "\ Center
- o
so M is into the paper q o i : ‘E_':_“'
" o wre
A‘EA /s up (Increase of normal Aon:c}

4 AR is clown (cecrease of normal force) 1 jn l

For whee!  axle unit, AR, ARg
£ L 33/2 . i
I 2 mr2= 2/ 322[ ) : (view From rear)
1 300 ﬂ}
2 2.2

=5Z,‘?+ O. 202 =331 lb-Ft-s5ec?
p= o = 44)/332"2 £5.3 rad/rec
N= y—/l'c; 9044)/7;7 =0./636 rad/sec
d=4"84" = 4 7/ /¢
So Mz AR (4.7])= 33.1x85., 30,1636 AR= 98.1 /b

Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work

beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner
is unlawful.



7/112 Fron Ey- V30 with @ small so Fthat
cos @ X/ e porece ssronal rofe /s
ra sl AN
oL (Lfy)-1 F-/
Where /the minas s/gn maiiaks refrograde
/prec'c.s'_!/aﬂ

=-6 rev/m:'r:

Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner

is unlawful.



7113

! 2 2
Ezdysszmr =2-13('0Jéa)
=0./024 kg-m?
Y i 2_ ; o 2
gy arek = 0.05/2 kg-m
/ i o e 1
2z, ~0, 4y, =73 3(0.640)" = 0./1024 kg-m
=
From £g. 7/30 ¥z o
it / (Ia-_z)ca.ré’

where L =Iz-z =0.1024 kg-m"
iz :j” 20.05/12+0./1024 = 0.1536 kg-m*

a .
B =15° p=60rad/s
So Y= 01024 (60) = J24.2 pac /s

(0.7536-0.1024) cos /5°

L, = I is plus, so precession is direct § Yo ¥

Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work

beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner
is unlawful.



a P 17253—— T-180.6 22

7/ 4

P G-:
T o carg } -4 -503107 we
| | “sec
| |B
Al -— W= 4 /4
K T Statec rwa‘zc'ms
Jr zolb 4R 2=2L 20270/
AR 2
M= IQp; 2(0R)(6/12) = 3—-2( ){503}(;90.5)
ArR = 2.20 b
R,z /o ~2.20 = 7.80 Ib

Ll

Ry = /O +2,20 < /2.20 Ib

Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner

is unlawful.



7/7/5' Z Far Zero mamc?ﬂf Eg. ?/Jo /3

z Kf.l‘ﬁ (;p - m{f_,___ e g e T

/“2;"2-)5--95{.9 ( _/)mﬁ,g)

where k=z0.72m
-1(0: O, 54 m
b= LS rad)s
g=2°
(L =k%m) 7(’_2;=A-;,zm) Jo retrograde
_,ci?."c‘:c-'r-'-"ﬁf.r-'?ra ot y= s M:Ef_ﬁﬁ?fé’*;t' £~

27 | = (% 2/4?1'-,)6&55]

e e e e

(o, ::4/0?2) -/ {524,}:  EBr s
Y- el iy

Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner

is unlawful.



& 1b

I S 7/25  applies
3 F "322 2
Y ﬂ = ~._..9—- - )'!/ )? A f23K 3
ng A p 3% (3000, zJT/z,c:) - cc.
Reseells ore e 25150“ 75 L )
f’}dﬂpa’?”)’ﬂ?! ﬂf ?0 aﬁj!é‘ ( 277 0’0“\ W/P.l’n
szﬂp :5:r: 70° = mi (-..-_ ol S.rr‘.'i"o = mgrs;n ,',;)"

z /
{y;ﬁﬂc«'{; L/.*c’(.'ﬁ i“”f-l J:"Jﬁc. QF?‘?&JJJ 5/5;152.}[4

Leehere fe\zﬁé o kl_-_qrzwﬁ':al AT = Bx P srinio®
M= 6770 lb-jn..

Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work

beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner
is unlawful.



7/!’7 6; =0 -;/-xﬁere &= 72 -@r' ' %}'—.O:m;f';-:{,o Cor 57 )

Hc"/ 1 Mz = fbhfafe of electric Field fo marntain
S 4, ¢ constont (wy t5 not consrtnt)
iy App.ﬁ; Eg, 7/26 wrth

Gv zﬂ{; mk L T=Tfp-6
ﬁw"ar‘ ‘l\ j Zﬁ-f}r =0 _I (6’ DJ*O 5.‘_'-"3-:“0

i 4 !M =Fczl3b =mkl(ycosy+o)+0

¥ ZME,'-A/;’ --Fa ’"”kg;«',gﬁ“fﬁﬁ’ﬂ«‘i
X b ikl (Fsin gy +o0 +0)
From bracket ZhMz =0 so
7o Haasfn_? M= 56505@" “Fybsxha-

'PN

Swb 5P Feete ,5;"5 & 54 ¢ get
Bracke! VE AM/m
)’: cos a‘“+a’i’ sinty
M’
¢ 1_1.3 /Farc-‘li G 1o yyf’&:caj.)zc Iy veors only are Jhawrl)

Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work

beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner
is unlawful.



m j
a s
e ,‘ fz A L
(,f‘-, ) Lrecessron /5 ot po sssb/le
ot k[ﬁijff twhrev .47-:..?; f@:ﬁ = g)
/ Z : et =
So g mr 4 :?—mb = pmr i’;:f

Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes

to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner

is unlawful.



N9 | From &5 730,
6= 2L i
{f.{;—.z‘) cos & {(%/_IJ-‘I‘]COS&
where I _ Lemp?
: Qolz s
pe: 3, e g, b= 2900 o radys
2
=21/ | Cos®=cos 5°= 0.9962
el (/2-1]o.9962
e o | Qufiq = 0.0996 s
Precession /s retrograde Srerce Z =7

Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner

is unlawful.



/20 | | Cascta) pr PIEET= am rods

Case (8) p=47  8O= ,z‘dﬂJ J:/.Z: /0.3
from £g. Z/C:J'OJ Fhae precesssonal rake 18

Pramiorte SO S
(2;: ) cose —-—-f ' o
s ! .' Jcos io

= 547 raaf»is

From af-‘—‘-f 7/2?
7 W@-;Z-faﬂé? = 0.3 Fan 10° 305
G }" G /3

Case (¢) g- B = 9.:; p=o
;& < f??c?’/5

——

Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner

is unlawful.



l{:_z_f__ I: morneni G‘;‘H /;ﬁ:‘r‘ﬁ;t @éerul 1#s
longitudina aris = Lm(a%a?) a-+"
%- = oy ;. OF prertre abew? frdf!ﬁbﬂ’f-:f
@%cs Fhrowsh O ;J_.;f; ,”/a‘?*‘f:)) 28" 24
L /7= 5 m (e’ 4‘1?)/3’ met= Gz
Eg. /30 ¢ = Gk - 200

T _
(5 ~t)eso  (Z-/)cos 0°

= (35,4 rev/mun

od of cwobble 7-= B2 0,443 sec
/Deno 7 TR bbbl

Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work

beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner
is unlawful.



b 7127| Engys RFsing & from Eg. 1/27 we have
- Rr= {f/[_f{';b:case +p)-Lyees 49]

fle RN T BT

7" T e ———— e ;U
¥ Q-__g;}cas@ (_:Z‘__E; Yeos@
y § Z -, =
Jokve for W E rearaage 7o Jeve
el "ZLD _______ B [j P l{[?:‘*’"#ﬂ?(}j—l )c:os_&
ZK’T*_Z’)CO:‘(?’ _c.r‘/‘bz
Exp,ris)aﬂ e r radicas 15 (£ 1F
Y= b %l/ﬁf:(jwf}mﬁé = nowrr. valwe of
o

y’) J‘E:?fwzf:ff;::-} PrEceTIIcs aF conster?’ &

cadv) oL

Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner

is unlawful.



9‘-” 0 F}"am rrromen ¥ £95. ?’/26
X mg.f Smé' m(-_ £}9 ------- (a)

2% — -
here J.:; Z,, = 4mr 2, mt?

Vi (A58, - i et
where Irz‘imrz

52 2. 0=lp where wy=0Fp - (c)
A b %~ From tc) | p=const

From (a) cerit FHr S48 = cf?.r’c? jj_’ Sin & J8 = (-— f-.«g)jé'dc‘?

whf'chjf'v.-:'f .‘9.2—*— .?j.f-/(f ++£J

From (‘é,’ —»4 :-‘-3 :-_;mf.z‘.gp Sor 8=77/2 B iR, )
‘ ' L]
Also for &= ??"/-2. E.-“":: :.-mé'z) A;—'B s L& - (€)
Solve (4182) § 5o :
~ ;"'“"—'-“ PP J.D@ . 25,..‘_’
: nie' fzi L fhere O 2 e
o (2 -2

Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work

beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner
is unlawful.



.'WZ‘F (= 2

B = conslant preccswana/ rate .?.6945‘_}; axis

My = gyroscobic moment on

a, | M, w Z-whee/ = Iﬂ w
”..4_1 —_— -y ~My = momen’ fo acce/erﬂ?‘e
i ! K- whee! = I.Q
el g o T = TR, Bt
ﬂz_r——-—_—] M, = Gyroscoprc mam‘eni or ?a}
z ) X-whee/ = -If?. w
W}‘Ecn r.’":_f::, . —M; moment fo acce /erdfe
ﬂé'ﬂq,ﬁ}:c: : Z-whee/ = +T12, (b
n.=0o so I_Q W = +uﬂ _rz wﬂ =5

Combine @) & (&) ?'je?‘ﬂ +zu_{1 =0 4‘ n_ +a.>fl 2o
ﬂx-—ﬂo .5#7 ot
fl}:ﬂocc:scuf

For gfw;'n condrfions at ¢z 0, {

Thus mofor forguwes
on shafrls are

M = =T ) cos A 0,

-""-_4;:, "wa%.ﬂﬁ wt

M =V zfAf,f?z
"Iwi'?. -n -

Coﬂsfﬁn-’“

Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work

beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner
is unlawful.



::mis: LP : CIrE"E)Casﬂ it

@) No precessin if T,=T
From Table D4 m
=T =2 m )= Tmrt
Ly =Lk = 2(=s v+ o mh ) = 15 me + & mh
T=T,: &mr = jeme +
(b) For h<= , Lo =T

retrograde  precessio

Bo d3
Cong

"
0
&
W
o &
L1

1l

5 diﬂ?cﬁt . -
391 Precession

Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work

beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner
is unlawful.



/o e TR e =Lt I 644,82
A}Z(a 'y [—-{éz o Rl -2—3‘—--2(!—-2*,] =0.0625
Y 3% N1=30 4 -f7-sec
N | rad/sec Fe P W Al LI ST
p= 50 ¢ pegt THT g AT 2”"
£~ X- - 64.4
razet/sec s B 32204 Ixz [12]/}
ﬁ%\/ = 0.1053 /b —fr‘ -sec”
# . )
o A From Eg. T/27 withy =2

M%: j?_.s.rhé’[f('ﬂ:osé) +p)-_%na:s:9]
R o, \ - - 1
Note:! & =Tz + 30° ' 5/n0O= ﬁ/i}wse-fz

s
A= 30}@[0-0625(30[-5’%53)— 0. 1053 fso)(—-z'—')]
2598 [2.188 + 1.580] = 979 /b-F1 50 M =F79L lb-F+

“x°) '30"— 25.98 57 | wy= 50-30(%) = 35 rad/sec
Hx—fl‘ ag, 0. .'053(25.?3) 2.736 lb-§4-s€c

!—.'a Ia.} = 0.0625(35)=2.188 /6 -F7-3ec

7=% E L(25.95/ # 35k)-(2.736) +2.189k) = 75.8 S#-1b

Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes

to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner

is unlawful.



7127 A I= L= mr?

r 2
i ; ! = — — L 2
AN l 4 L 200 T
£ B | MER
| iz
L 0 . 1 r€)2
L1 Fretald
Ly
g
} I ; i ¥ R £
Direct precessiorn +f “°ff *() % "'}E(I‘r'} el '’ r /e

Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work

beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner
is unlawful.



T g I

o (bow IR Leaction of A7
[ Dy /i g
\/’\ - OF FrtelS Femea's

-
-

v M I RN i
A,r_/ Fe el s g .
P Ao Starboaret (wi9h?)
M
\”,!f’“’"uﬂg
/\Kfﬁz;‘"f””
.a"/- ok
o

Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work

beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner
is unlawful.



7/ /2 ?_] As _“)'J-‘.'.&'r.’ ¢

76737 Feern

Ma = moyR ,' M. =mdh 350 M=mVh/R

=z
- m Uk opposite drection
Yy kT L potation of

b ecss

Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work

beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner
is unlawful.



- 3 .
p:izﬁ?_(ﬁi__—:/-‘fﬁgraﬂ{/ﬁ =0
ro 60*x0.560/2 >}\
b
p=1488 k rad/s / Su
- 30r _ / z
) e O.524 rad/s 7

n=0. s24 4 rad/s
K =L Xp=O.524x /468 k =779 rad/s” o=779 ¢ radfs?

Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner

is unlawful.



7} 131 Angular velocity w and veloc'ty o of peint A are perpendcular.
Thas W= o

W = w (300 i +150) +300k)//300%1150%+ 300 = £ (2] +j+2k)

U= /_5-_:'—20‘}'1‘(.:-;& m/s
Thees ?J’Z‘j+J’+,2£.’)'(/5£'—20J'+b;£c)=0

30—20-1-2&; :01 d.:‘.' = -5 s

U=f)524 203+ 52 = 25,5 m/s

2 _R&L _2(25.5)
T }g’f") d = =

= 2L2.2/ 0. 283 or d= 283 mm
/720x 2 /60 e

Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work

beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner
is unlawful.



_‘E’:’q :i{'gr {--Z/;/B; 5fg=(b—‘2)g.

= 3;;' /5'?./5:::
(%/a f,,a,.m,/ s 3cos )y

Rl
= LB
E o W0 s

— Fa 2 i
_— Y6 +3%+ 2
//?l:sgf

" . .
g §" . PR e ract/;,
¥L v = Iy <
7 49
AV

2

_za___

Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner

is unlawful.



7133 _
T M, =mg 2hsinb (-§)

So change in anf’:u:‘ar‘—mamenz"um

vector /s in -x direction and

precession /s d'es{gna tecl by
_r'L_é_‘, _E'? ?/..?59.*';}.-:5 the pre-
cess;’an) So f,éeper;'acf X
7= EIF:'/-(Q-
= gF = y == 2
r ZH/FF)' For the JD/JC/C'aﬂE) I ._“7}-,-

§ From Table D/, IT=Zmr? so e

7-}:4:.5 P
T Z
T = S = %_‘3%" /ndepencient of 8 for large p.
5" P

Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner

is unlawful.



;Vf 34 | For :‘/:ff,u'v’fn direction of spin p,
the friction force acting on the cone

at P will be in the +x-direction. This

Force produces a moment Mabout &,

a small Component of which, /W“ /s

along the spin axis and tends +o reduce

the spin. The other comporent M,

EAUSES 4 c/mnge in the pr;'ncr};a/ an‘ga-
Jar momente .Z;b in the direction of M'::‘, thus causing

8 #o clecrease,

Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner

is unlawful.



7/!35
let Q2 Wi \ ,
The ijular

velocity of the \

O g (-Uc rel

axes /)U\-ji
Q= %(J an9+km58)

Relatwe o The Yz axes, 0' s Fixed and
20
C wmoves With speed ("Uthre\ =R 7

e & e = mc.)rtl( )-.. F}-J

Thus W = 2‘f Eﬁj + s:'n9+5cose]

< ZE[CHs R ]

Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work

beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner
is unlawful.



7“36 From The Sulu‘tion —+o

Prok. 7“3% The oabsslute
angulor Velocity of the S

= et
disk. s

€
n
I
1
N
-s[7°
+
|-
L S
[
_I-
1
M
| =
-

) ] = %%QSMG+ECuQx£
2 {R*rt .
‘-TCGSQ-:_: -,-..C.- —_E\—‘R_-':
ond l_:<_.= vk = %'%L(J\S!nﬁ*-gﬁu*&)xg
R L 2% Y .

So

"
SN
aﬂ%
P
™~
—
71
2|7 qf
]
e
[ T
B S Il
P {
i
|~
-
-+
=
n
1:‘
.
R
le
—_—

Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work

beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner
is unlawful.



/13T | From ik 7/5 2o A

*C.'.‘ML
o, = O_rlxrf_z.rr( /'@'rkxxr et
i =Y | p
\
[
(VR*-r*;+rk) & R
=27 (2r%_ N =27

T {T ‘2)—‘ = (J-Ftn9+kcas€)
eera Q=-rfB2E);-2mp, <ZE[L ;YT
_rff mt— r T — 7 4 T =y E K

Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner

is unlawful.



7/-”’33 UJEn;? £§?.$ % Zg

A
i 20190
.‘gA:a +—(1xo':d/ ‘:"ﬂX{ﬁ‘.X A«” ) \\?I - '—__g
20X By \. :
.é’o‘_‘?;-LL:Q —— R '92
=<Lr(r R-I fc)
DX~ T (,g_"" e o e
=22 (j5inb+kcosb)
Fy -
(/mj-ﬂ-rk) =%{£ﬁ="+ E“—r‘"_)
=£z_‘g_’:.z_j2) /
?' -

2x(2xEp )= (2] (5 + Lk Ju (2= R)¢
- )

= - "‘—l"'(--——-——i':-—._-
""ﬁ! ("'a) ff F o 2 e T

2
Ziax b s (2 o T (20 oo (T k)

- 2 I T | N g
Grel ra.{'efﬁ_ "7 =, £= (—F)Té

-\.S‘r-..rés?‘a'?‘ﬂ."f? S.e"m’a."/fy q?‘get"
a, (277) [1/;2——"= 2% _3)J_,(3,_£ Zn }k]

Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work

beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner
is unlawful.



7/13‘! L, =mr? k=r=0060m.

p= 10 000 (2rfe0) =/OH7 rad/s
F’:’:fg;_,{/i " 5.6/00,080) \
kP (0.060)%(1047) r’%’%ﬁfp

= 0.208 rad/s :

A/:é-?ﬂ'éa = %Mgéﬂ:/ﬂ??ﬁ Cb«cf.‘_‘.";/ﬁﬂ;ﬂ

With «o =.V" very .rm::/'/; the é’oa’j cone

’5 too Small Fo aé:srrg) So Space cone

(Note direction of
Precession  on

diaaﬂ\m.)

/s the ou!j r‘:‘.'/d‘r‘:‘r‘&/f’/ apparent cone.

Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work

beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner
is unlawful.



77/40 fy 7%"“)" becomes H H'+rxm.:r r OC _£_7'=
_ B00x27 éaxzxs i 20°=33.4 ma%.“

For a":SJ{:’ w /= Y) 60
wi’ = -%’a‘z-—"-rcas 20°= 5.90 rad/sec
w, =0 _
=L a_
2y =7mr =4 3”(!2) =0.01380 Ib-Ft-sec*

ﬁmr" D.00690 /b-Fé-sec?

I! £,
22
With at, =0 q_{lbrmc.apafaXes x - 5 - E? 7/43 gives
fz; Lyngr Wy f Ly - 0.013%0 (33 6)j+0.00609(590)k
=0.463 +0a¢a71’= O.421;+0.1967 £
e fif_i = 083370 ft
— 2 . gosxza £ ;
F{_{‘:‘pi{:x’f= Z0 /d 0333! 352".{,! ;;‘j’:fgc
Fxmd=0.8337 x-?jz (5.24))= 1,084 & 1b-Ft-sec
H, = O0421j+ 019674 + 1054 & =0.42/j+ .25/ &k Ib-fl-sec
I = I
T=ZU-G + 2 W-Hg (61= C here)
— - 8 L]
=% 5.24] 327 (5:24) ) + 3 (21.5] +17.03k)-

(0. 42lj + 0. Hmk)

= [{.30 ft-lb

Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes

to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner

is unlawful.



7/)‘4! fg, 7/{/4 .&e:ame.:i‘f; =_,ff:: -r-fxmg, a'-'-_~ 0?) _(,?‘: wr

o T
For disk, ¢, —ﬁﬂ"?a'z =/2.57 raclfsec

69
OO w 20T 2K .
wy ; ‘?_60_&_ éi:-_’ 5in20%= 334 ("'M{f(f-fc
wf; = —5—‘:;—‘”‘ 20°= 5,90 radfec
_2:? —jmr' -4—{-35—2-( ) 2 AL 1b-Ht-sac®

I,,,y, =L mri= 0.0/1380 /6-/¢-sec?
For principal axes x-y“z’ £q. /)3 3;’.«;
H j J(J l 1‘-.[ KJ.V“I it

b4 jf o £E 3.' .
= 0.00650(12.57)i + 0.0/380 cfzs..s’),, "+ 0.00690(5.90) k

H. =0.0867( +0463]% 004074
=0.086 7 + O.42[f + 0./76Tk /b-Ft-sec

f=j—"-£ :0.?33; £t
_J;ngf=-é-§gﬁré x0.§3340 = 52‘{, Ftrlsec
Fxmd= 0.933( sz 5 (524 ) = 1084k Ib=Ft-sec

Hy,=00867(+0, Y2/ +0.1967 k+ 054k = 0.0867i+ 042] +(.251k

lb-FF-sec

T='J£§Q +‘!5_(£'HE‘ (G:thﬂ:)
=

(0.08C1L + 0,421 + O.l‘m\}_)

= |1.35 ft-1b

Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work

beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner
is unlawful.



7/142 w = '2oo(an) % _3"

|
Z 60 i -—- (P';'
= 401 rod/sec i . 3 0l 0 R
Eg. 7/23 o f
* = n Ry ’ Ra
My = Ly tog o, 4 - ? ¥
s z A 20
‘EMb’ * - Leg @y vy ) erﬁy
RGN 3
Where ; ~ 5. 25"
L,z= m(S5.20x16 -5.20x24) e

=—/6/.4(107) in-1p. sec? m=—=L :3¢8(107%
_Z;(E: e {"-—(,xé?-f- 3x/6 +5v24)
= 260 (1073) fa:‘?.-/_b- sect
M, -'—32;'2%’: ~0.16/4 (dom)” fe‘gy: 79.6 /b
ZMy: +3ZE$1¢: - 0. zaaraﬂoﬂ)f ,eaf.-,fg?, ? /b
Becawse mwioss center has no accelerarron

~a

y"-‘ ‘}E% J EAK__ Eal’

IR, =R, | =\ 72.6%#/329% = /593 14

Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work

beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner
is unlawful.



7/ 143| With w, =, =0, gd;i{?gﬁﬂfzmmdﬁn,
dc:Jz ‘—"':‘-.g. "‘.)z:-a) f?& 7/4"5 about O hecome
MLz IM, = -Lgey, IM =0 r
]
Let m = mass of each .fe?mgn)" z lg / 12 f
of length b o A
=LY _ 0. 0435 tb-sec® T 33 g b=d”
322 £t o'b Cﬂzw
i — = =l ' 01— R —
My My

Static Fferces produce no moment

So are not show.

) @ ©) @
-z;z =mlbX2b) + m(?)(.?b) +mfi§)./b)+m(-$)f3)=§*"bz
M, = S mbwl=-2w0.0035)(5) 11257) = - 257 1b-Ft
® ® O @
Lya = e8) + )+ ) ()1 -

M, = -Fmb*el = - 2(0.0435) (£ 1125.7)"= - 55.¢ 1b-F2

MeyME+M} = /85,824 257% = 271 h-F2

Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work

beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner
is unlawful.



7[144

mass per wunit area = m/(mRY4)

Let m=mass of éac}. plate

= slm fTR?
am = 4”; rdrdd
rr
E R _
2 — - =
Z,, =fx.z dm = :’;gzj j’frcosﬁ)b rdrd8 " Rl Sy
_ AmbR 2.2
T3
[ s [2 o mbr
Igz = ﬁ'.&'—dm = xz), ) (-rsind) brelreld = - I
A 2)(0.150)(0.150)
Top plate .Z;E = -j;,z = o =0.019/0 k9.m™

YmbR + HmbR ‘ )
Lower p/afe .%;E:--—}E—)jgzr? where b=0.075 m (Eaﬁtﬂ.i:ﬁ‘q.

Lia=L,,=-00/7/10/2 =-0, OOI5S kg om™
From £q. 7/23 with iw,=w, =0, w,=22 3% jon radfs &=0
IMy =1 , &} =(-0.019/0+0.00955)(10x)"= - 942 N-m

GgE E
ZM, = -1y, w==(0.01910-0.00955) (1o)== =F.42 Nem

M=y2422+5,42% =/3,33 Nom

Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner

is unlawful.



7/,"4‘5. WA @y =w:r =y = o f’wz = 200 J"da{/si .E? %3 ;:p'v-es
EM.! = “zxza‘i*_ J E’M; = _Iyg b

From Soletion Yo FPreb., 7/)‘4"!-}
L, = 0.0/910 -0,.00955 = 0.00955 keg-m™

Z,,=-0.01910+0.00955 =-0.00955 kgom"
So ZM, = -L0.00955(200)= ~1/,9/0 Nm

2,.-,.4'j = 0.00955(200)= /.9/70 N-m
M = /1.G10*+/,9/0* = 2.70 N-m

Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work

beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner
is unlawful.



P 7/146 ﬁ drr 15 e only j{w’c: o1 o7 z.aéw-f;
‘}r CXErTS a mrorICr7 abowl

Qe X- and y-axcs

i U=rp

—mass
oer et rom fcngﬁ,x

R : i

e \ o
- { . ]
E \7 '\.x’ , \ e

o~
Accel /H 2-clr oite Ao chamde x ﬂdf\\
Frr afzf‘,; /5 {,;_{z:fp_(}_,s;”gﬁ :
Aecel. sn &~ctoi, dite do change m mgg. of Uz 13
-;_(’fﬂc:c?s@/l /‘"ﬂy’fvdﬁ?:}‘» np Seer B

Thus @z=2rp 2.smng -

/ps.rnqs (G a’m) 2pr p J‘l/s;n B = 2prp.(l?r

_mrﬂp {Lp
N3, =f o s (agelm) = z,omafjmmswg = a

Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work

beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner
is unlawful.



	7_01.pdf
	7_02.pdf
	7_03.pdf
	7_04.pdf
	7_05.pdf
	7_06.pdf
	7_07.pdf
	7_08.pdf
	7_09.pdf
	7_10.pdf
	7_11.pdf
	7_12.pdf
	7_13.pdf
	7_14.pdf
	7_15.pdf
	7_16.pdf
	7_17.pdf
	7_18.pdf
	7_19.pdf
	7_20.pdf
	7_21.pdf
	7_22.pdf
	7_23.pdf
	7_24.pdf
	7_25.pdf
	7_26.pdf
	7_27.pdf
	7_28.pdf
	7_29.pdf
	7_30.pdf
	7_31.pdf
	7_32.pdf
	7_33.pdf
	7_34.pdf
	7_35.pdf
	7_36.pdf
	7_37.pdf
	7_38.pdf
	7_39.pdf
	7_40.pdf
	7_41.pdf
	7_42.pdf
	7_43.pdf
	7_44.pdf
	7_45.pdf
	7_46.pdf
	7_47.pdf
	7_48.pdf
	7_49.pdf
	7_50.pdf
	7_51.pdf
	7_52.pdf
	7_53.pdf
	7_54.pdf
	7_55.pdf
	7_56.pdf
	7_57.pdf
	7_58.pdf
	7_59.pdf
	7_60.pdf
	7_61.pdf
	7_62.pdf
	7_63.pdf
	7_64.pdf
	7_65.pdf
	7_66.pdf
	7_67.pdf
	7_68.pdf
	7_69.pdf
	7_70.pdf
	7_71.pdf
	7_72.pdf
	7_73.pdf
	7_74.pdf
	7_75.pdf
	7_76.pdf
	7_77.pdf
	7_78.pdf
	7_79.pdf
	7_80.pdf
	7_81.pdf
	7_82.pdf
	7_83.pdf
	7_84.pdf
	7_85.pdf
	7_86.pdf
	7_87.pdf
	7_88.pdf
	7_89.pdf
	7_90.pdf
	7_91.pdf
	7_92.pdf
	7_93.pdf
	7_94.pdf
	7_95.pdf
	7_96.pdf
	7_97.pdf
	7_98.pdf
	7_99.pdf
	7_100.pdf
	7_101.pdf
	7_102.pdf
	7_103.pdf
	7_104.pdf
	7_105.pdf
	7_106.pdf
	7_107.pdf
	7_108.pdf
	7_109.pdf
	7_110.pdf
	7_111.pdf
	7_112.pdf
	7_113.pdf
	7_114.pdf
	7_115.pdf
	7_116.pdf
	7_117.pdf
	7_118.pdf
	7_119.pdf
	7_120.pdf
	7_121.pdf
	7_122.pdf
	7_123.pdf
	7_124.pdf
	7_125.pdf
	7_126.pdf
	7_127.pdf
	7_128.pdf
	7_129.pdf
	7_130.pdf
	7_131.pdf
	7_132.pdf
	7_133.pdf
	7_134.pdf
	7_135.pdf
	7_136.pdf
	7_137.pdf
	7_138.pdf
	7_139.pdf
	7_140.pdf
	7_141.pdf
	7_142.pdf
	7_143.pdf
	7_144.pdf
	7_145.pdf
	7_146.pdf

