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iz

U= = U, + Up

<" Zc " =8 /8 7
vz Uz, 7 CB W ‘
c /8
(¥
8 O. 4 m \C =Oé’4ff20} %
454 452 = ¥m/fs
e vr= ZJE= &/2 Vg
= 566 m/s
ua):ZGfg.-‘i Rt e
g MD{: (KXo _':‘i.‘{
-a': -QC: EEB +K‘3¢j3)_,, + (-E_Zc/a )t
CIPI CBw®: 0.4(20)*= 160 m/s? N
mc/a) = (Bt = 0.9(/00) = 40 m/s?
i‘ =
i d-_ac
From diagrarn 2,
a=16o/rz - 90/V2 N
- 84.9 rm_/sz [
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- &
/143 | From Prob. 5/8T W, ,z0.214k @042tk ZF

Zag
4! w=0.5 radj y 2= 2 Hag), +(%ayp), ---- (@)
Lo tonst | = o
4 e e Rl a By oo

= (0.429)*(kx [k K{O.tzg-i-o.:éy'}])
t,kxfod2g +0.16)) |
= 0./837(-012{-0./6)
#0026, ] -0.160 L

Qg= Wxlwx s V=(0.5)% 0. 12)(~f) = - 0.03/ m/s*

(Gasg),™ “am ¥ (4 q Xlg4) :(0.214)*(lrx[kx{0.29( + 0.04/]])
= 0.0459 (- 0.24L ~0.04) ) m/s?

(gﬁfg)t= %BEX—GA = Olgh x(0.24¢ 1‘0,0‘9{}) :%8(0.24.’;-_ 0.044)
Sub shitute Fforms into £g.@) ¢ cjuare separalely £ &
coefficients & et o, .- 4o, = 0.2755

20, — A, = 0.0204]

Jeltve 8 gl A = -0.0758 racfs? | oL

ABZ - 0.927? mﬂ}’-{sz

Ceq= -0.0758 k rad/s?
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Czinstant Ccenter

of A8
- Ya 4 #
(v v “A L,
AB AE ] A-.’za f' .xc
Up = BL wyp= 2 32075 Hsec

(“xon 23) gﬁ:_sz+ I/(_'?B/A}n +{/—aﬂ,’}\,‘]£
() = Yo'/BC = {'0.?5’}?/{.3;_ c 2.25 FH/sect
(ng£ = gc Oy
= £ :
(@gy,),,= AB 43 = 353" = 3.75 Fifsec
’ -] . . f'l
l’é?&/ﬂ 4],; *.ﬂﬂa’,ms N Y Q, = rczﬂjn: 4w
(4) - ,

(73 ) = A_EJ X o
A A i
: : 2.25 ##/5ec

From e:f’.f'.;?j)
Qg = et _
: 5/54)‘& g0 %B‘ *aBD 0 (dg )._zz 7 Fsec?
Ug, =7 7:22 : 28 rad/sec? CCW
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_5=_CZA*QZBA
[a]w} =
g = g} (LgX gy ) + 9%y X Iy,

=593k X (5.83kx0.18))

t g rx0ugy  m/s?

= - 6J£5_j- o.x;?ozscf' /s 2

= 6_6*—5;/' m/:sz ' (c;am: o)

(’ﬁ?’% )= Cam X (CapX Iy, ) =2.5kx(2.5k X [0.24.0 +o0.14])

= ~1.50 -0.625) rn/s?
(@gp),= Xgh x (0,242 +0.15 )= 01X, gL +0.240,_ |
Jubsttte 1 accel. Couaiiin P Coiuale coefficients
# se” -o. /8Ky = 615 -0/,

So/. /5
~6./25 = -5’4.0_625.;.@,240‘(“6} ag = 10.42 k rad/s®

(g = -19.21 b rad)s3
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X =0,06 radsec”
_ .U'D _ f(0-4') %
- ST o TR 4 rod
= ©0.1333 radfsec |3’ aro4 s
de = "Lc{n)n + (S cpo)e : =4’
@D) =1 (04)"= 0.l Flsec T 1
(Q_B){: = I(a.%j = 0.06 s ¥ ___x

@c-fﬂ)n = 3(0.1339)" = ©.0533 Ffsec” >

— “t“t -
E)a = ==
(ac)e = ©-RI13 Ftl'secl
(£u§n= o.lb Fjgeet @Cin)t
‘2 ok 'y Sect
(Gp), = 0.06 fjse™ i
(ac)t ogits &C’J;ﬁn=
K= Rco ™ & 3 0.0533 e

= 0,071 radjsect CW
Ue
Wag = Yoy To

So @Pr,'g) :@Hﬂﬂ)n“‘- (gﬂ,'e,)-t ok asdnﬁ “l
= (#6)(0.0m) ) = 0. Tl jiFt/sec™
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5147 |, -y

=Y = 5,21‘%4 =0.06(3) = 0.18 m/s*

“hp =y /DB = 0.18/0.24=0.75 raclfs 8
Bp=4,14d54 O.24'm

-+ of
Bg, 185, =% +2,, *2en *6m, “Map~ = Jprady~] 0.06 m
e C YT,

0.24m o &

dg = .D.Bau al=f)= 024{075}(-J)
= —19./35;( *7‘-‘/5
25, = DB oty (-L)=-0.24atpg L
@y =OAw (~f)=0.06(33)(f)=-0.54] m/5*

2y, = OA %o (~()= 0.06(10)(~{)=~0.6 L m/s™
(fa/A)n =BA wAB =0 since =0
@B/’A) J’::XA’E- Aaf“"-f""2“"“"‘9’@)”"3“{“{‘,;’“0%33i

—0.!35_;'-&240(138_1::—0.54J 0.6i+0- 02""’#3;} =018,

AB 7

J—lerms : —~0./135 ==0.54-0.24«, , , X, . = =/.688 radfs* (cW)
i-terms: “0'24“;’»5 =-0.6-0/8(/£28)

opg* 1.234 rad/s* CCw
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-5//"5&8 (/’Jfﬂf C as ff;c i Stond cendfer ﬁw' ,413 9::@5
[
U = v O — — —
b= O.15 (40) = 6 m/s, ('UBC T 4o ma’Vs

= = = 8 . 7/
Up= 0.2(40) = &mfs,  w, = —> = 80 rad/s

{gﬂ)n # f@njt = ('?13)" + (@B)é t (g"a,/ﬁjn L4 @A/@)r
(R}, = 0.1(80)%(-¢) =640 m/s?
(@), = 0.150(40)(~4) = =240/ m/s?

(Zaa)p* “agX (“hat I 17y ) dofex(4ok x [©. 2¢ - O“':’-.".J)
-3200 + 240, m/s®

(Q'A{}gj = O{AG f:”a =0 Jor ag const.

Substtute & couwale ¢ &4 coefrrcients g sel
A)—,_;_‘ —249; ?‘2403/:0 S0 O, =

(Qs) z-320¢ ’"/52 (2 )n- f;;(z#o)(—.f'):-—%q}'  fs?

5
—.D} 2‘? '/32"3 (“'5‘}" ~480¢ m/,s &= -f?0f4t +3J) mfs

i
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(bot5)* + 120~ = Roo* T 4 radfs 43

S 120 mm
©.06 (4)= 0.24 s
6y = Va _ 0.24 ze |
AB Ac 0.l6o

= .5 red]s

Vg

]
@
I

2o =G0 +(5a), B ; oa = Gy 0008
' = 0.9 ge =~

(g P')n= 0.2 (.5)"

= 0.45 ws® A
@Efﬂ)t

From the diﬁjfam

@Eﬁxt T 2-0.45)=0.33¢ i (ﬂei‘ﬂn

4
= (aep)fam P e R, P |

_ 0.338 Qq = 0.9 m

= =55 = |68% radJs” cow TR "
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S5O | €= instan Faneswus center of Zero velocity Jor A8

‘ ar. = B_ 98 ew
28 g~
C (450)% (100)"= 439 mm B o0 40 - =
o S e rad
P k- o0 solan), oy, e
| 450 o =60 439 60
I;‘-—A rev/res
A

_ 3 @g=(dg), = sool 217) z=3?5‘a mrmfs?
_QA: _Q'g f'(“a,q‘ja}nf(g,qjg) ' " 2
0 (Rayg),7 450(1.432) =723 mn/s*

B=ran"' 122 = 12 §2°
z
=913 9

Qg = 3950 mm/s> (Spin)s @)
Wi ~Alsly
a, (ﬂ \
(‘?a.fa}f: 923 far 12,82 =923 225 5 200 mm/s*
- (ay 2i0
&,z ﬁfﬂ)e = Zep T 0467 rod/s? CCw

@,=3950+ 723 cos 12.82%4 20051 /2,82% = 4890 mm/s?

or ‘?,q-_ <. &7 m/_;-‘
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yfgf C:, —*!}7.52‘. center a:fzera or

= 9

vel for A8 A 160 mm B I
AC,= £ 160=128 ram % LA
5_6' 3'?‘/’60 GE smim wAaGé/3 e Cb‘% w=4radfs
Cap = G AT, = ON(H)f0.128 = .12 radfs V'w Y —7eomm 75
Gy =By = 0.096 (3.12)= 0.3 m/s : 4
2y )+ (ag)y=@n)y+ @y #Bgp )y *Copn)y | fyoo 7
(ag), = 22'(- 21 ——.,r) -009(2i+ 4 )mfs* L _

Xxr

— ——x
f55)5=9563 fea = 5”02(';'.5'*“,_1) 504 (3‘,;“7“) c

(a,), =0. f(’:f“)ﬁ;—‘_{ +2Jj)=032(-4:+3/ ) m/s®

(aﬂ)t =0
(@gy), = 0.160 (3 zzz)(-n =-)562( m/s*
(55,54)1-=.?-’A5 Xrag = -&xaié; = O lba BJ

Thus -0.0?/3£'+4J;l+aa#agc&gj_y;)za 32(-4/(+3 J')-z. 562/ +0./6x ]
£guate i-terms:-0.27- 0,16, =-/.28-1.562,

)0 g = /6.08 rad/s* ccw
T Jterms: -0.36+0,12(. 05’) a%+ms«m,

g = 3.8/ radfs* Ccw
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S/152| V= 4mis const 0 Prob. 5/118

it 3 .25 M -1.875 ™
B ; u;‘.z,:i'__; . u;_ 1.875 3
00 2 ’
W, = 12.5 rad/s
0_~125 AD

Q<= @+ 4p,

=B
2
' : 2 . 87, )
e Dimensions '{Q,r):',f %/B_Dz %‘2—5:14,05 m/s
D In mm . St
<1200 . sy "/.24!'@4)”' A /o,q' 25" . 50 m/s?
@z tor 5, = 53.1° % iy 0.125 .
AD = 250 vmm faﬂm]n:ﬂﬂ’wﬁp £ 0.250(12.5) = 39. |

A . ol
A @ ?lﬂ)b Solution of pelygon

’ rves (@ = 11L.72m/s*
w7 AN 2l B
8 (ay) = 11 T2m)s*
b*\/ _ Dl
LQO\ (ab}n ®80° mz‘}t / BD
-1 26.9° :
' 4 S = WI2_ 4, o Fad
E Qg = (Qa \p = 50 m /52 7 0.25—46'? 58 CW
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o R rud
R LA/ w —_— = 23—
o B S XY ¥ e

(%)), 0-3(2.36)% 1,667 m /s*

Lp=Lg Hap,) + (@ssg),
ewhere (Gpg),= %K‘ZA/EJ,, = £0r667)=2.22 m/s*
z = #eo = =
Cofs )¢ = 325 (Rasg),= 2.22 1/

A= (2.22-1.667)/Z = 0.786 m/s*

or &,=0.786L m/s?
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By inspection using mstant conter,

W= e 2 & 29
Las" V.'i& 7 k rad/s
= 2mfs a i a, +(ep), t(%,),  2=0

B
Vector alsebra: g=Ggl (%sp) = Wagx (WagX fag)

‘(E'O'J -‘f’x[kxOZ(ﬁﬁ'-—’,j}J
= 40(—&’—-! +J) m/s?

(@6 - 44)

}f Sam X lag =X kxo0.2
o ‘“B(fJﬂ-)
Thies @glz0rBR(E+))+ Ae(,/;j,,,_é)

Jo  agg=-90, olag _40 P
ol v 7o 5?'03 Asﬁ

os - - 4o . /6'4:
wing Qg = -
-j 48 -??3 r'ad/s & ‘-'!‘5 M/J
%" Ga Gag + 0 ¢ $(aa), $leny )7 20liw)- 22 (5 4d)

e =_ %0 :
Veclor jeameﬁ:y,‘ o —j-br_gf = "5.49!.» m/jl
(gy ) 0= 0. 2(20/03)% 2 80/3 m/s? ' T

rQS;"’A.Jé:o'Z“AE
(Agp) =5 %asa)0" F0/3 m/s?

(Tspn) = £(@gp),= .1 0s
4

wp™

2 . /5490 m/s?
7 /e
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5/]55', Q s Instontanesws center of zew
\Jelocit«) for bor AC,

e e f R
wﬂC-_ (T %Cos‘i—S"‘
2.55 rad/sec CW

- @ch)n

ag = Ge +@a)q + o)t
@Bk)h= _Bﬂc‘mﬁz—r,p %@'55)1

= 2L ft)se*
— (QBJ(-_,){— = R.16
BC B -4-.“1

= .48 rvod[sect CCW
Ap = Ge T @ﬁfg\q* @n{c)t
Crdn= T - 259
= 4,32 ft /SELL
@ﬁlt)-!; = 4,32 “F‘t}Stc_L Y
a, = 4.3212 = 6.1 Felsect

ap = 6.1 ft/sect
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S/H5G | Yy = 3 Hfsac from  Solwution fFo Prob. 5/85

fnf;/a= 3.46 f#/sec

W,g* 5.46/%_,_ = /3.86 roafsec
.4
T ag= 20 Fsec

Q= Gg t(Zasg) + (@ p )t
(Cnsp) )= -5 (13.86)%= 48 St/5ec

From diagram (QAIEL: 2o+29

Sin 60°
= s0.6 £,
—SEL
= (QC/&')E
{a‘af{?)t Aiso (5;5/3)’, e
={‘2-°la)n=4"£:‘
60°
l{ a‘A = 5
Compoenents of 4. are e %:Wss.?ﬂ t (40)
(4,) = 48 cos :-Jo“f_- 50.8co5 60°= 66.97 %z = 78.0 FHsec?
["?c)_y = 20~ 48 5/n30°+ 50.8 51n 60" = Q.54
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»5//57| Vz=rw= 50 ("%03‘”: 2008 = 628 rmm/s

Y, parale/ fo U sot=ty ¥ wyg=o0

- H ic g2 (Zoom)™
QA i -52)5 - fé‘afﬂ ) ‘249* ({zﬂ.}”= ?ﬂ = —E— = 7900 -
r200m)? i
(@)= 25 = 3/60 mm/s*
200 = 5/ -!,Zf'_’
Men ,ﬁ 5¢n e ~ #’?k‘z
= /4.498 -y o \ %
_ ) i Y
t S~
PP P
- ; I
) ‘-’25 = 7900 mmjs5a ~
(@), = 3160 %ﬁ"

From Solufion by veclor alscbra or vector
Geomie fyy (%n/g J.,_g—: 4EF0 mm/s?

- . 80 Foo my
= & L =z 2 o . -

gb gt ﬂpfa A apjg ( p/ﬂ}t — @;a)é_. > (49?0)_ 73490 5z
(=7-2)

&= (7340 5in 14.46°) ¢ (1900 - 7340c0s 14.48°)°
= 1997 mm/s?
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Teg = 0:05) m Yen = "0.31+0.05; m

Yop= 0.6] m  Ug=0.057i mfs

(Dim. in m) Vajg = Wagkx (-0.3¢ +O'05.~_i)

= *0-3 wﬂB:j il O'USNﬁE-!;-

= = 0.10445 = 0.206op L

Frem Ua = Vg + Vg *
"0l 6dog | - 0.20340 L = 0,051 — 0.30dqg | — 0.050ygl
Equate like coeffieents: (uwgg =- 0.28k radfs
e Wop = — 0.85Tk rod s
Now, ap=aps t(3n/g)y + (2q1p), *
Ap = = Wopn Yop T Xoa X Yon
= 0734(0.11-0.2) ) + Xea £01j~0.21)
(Eﬂfe)n = - wﬂéfm = o.08l6 (030 - DTOSQJ mfs
(‘l‘ﬁlﬁ)‘t = oagX fan = Kng (_0.3!‘-0.05‘&) m)s®
Substittr indo % equatelike wefficients  oltain
Hoq = -0.0509 racljs Xpg = ~ 1186 radfs?
agc = @o)a+ (), + (S-Ejn)nJr(aqn)t @E/n)h‘o SICe 020
Qe t=-0.6(035T) 7 +0.6(c. OSI?)L+o< SkX @FL-O %)
Solve o ebtaln o« =277 m:l[s Qe = 0.285 m(s*®
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..5,"1'5‘? g1 Attach Bry 4o disk as shown,
Tn Eqs. 512 4 S/l4:

@h‘l\: 'Upt = "J-B + ‘k_-l_:’ \(f + ‘i,rtt 3‘\;83

Vg =~ 22-5_;; + 180 mm]s

E‘;}H—) + Gp =Gg + Qﬁx{ + wx (2 "{)-r?\ix '\im[ T Q|

3{\135 Xp = —675L - 17133} Mm}si
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, The no-ship

5//60| For the Cosrdingtey 2 .
.,‘,I_ —

Constraimfy vt V4= -rW &° ag=-ra. So

"Jg -2
W=~ F = -33 = [0rdfs

8 5

o &7 Er'_ = T5.30 7667 "ﬂdLgL
TUse the FTrame O‘LJ as  digk-fixed ,
(B12): Va = o+ WxC 4

G/14): aa = a0 +otxC + Wr(axe)+RuxVe + 31y

I_hared'\enh: '_U_c,: ”‘3}'_. mjs r= O.Q‘ﬂ_ m
Qs = 55 m]Sl VUge| = 25. mls
Q = lok rod]s ﬁ;\ = =" - _2_1._J
; = ~le.bTk Tﬂﬂsl . . i '
- == - A7) w5

Sebstidute Wi (5)12) § 5)1) 4 Simplif - =
1]& =-""3.4£ 'm},s
Qq = '2_1._ - 0.657\!‘ T‘I‘IISZ'
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ﬂ U = 'U(—sine:i ¥ Cosef-_c)

= Zwx

= 2Lk xv (—Sin =X 4—(:0569
= 20vsme (Ldef:‘t)

For W = 500 km/h}
(0..') Equcﬁ‘or} G =0: Qtor =0

—— . 500
(6) North pole, ©=90" Qcor =2(7292:10°) 3¢

0.0203 m|s*

The track "Prawn'cles tThe he(‘.essufj west Ward,

cceleration o Thot the Vt\oti‘c:) Vectoy™
\s TTQFE{b rototed and reduced in mm&hi%de*
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5tz

rel
= R2ukxuy = — 2WuL
\LL

4

\- JUPE'Y

\

‘.

\

B ‘ . : :
C.hanje_—a-{'—chre';ﬁon effect 13 n —x diwecthen!
XY

-
, w
o’ o

Chuunje: o‘{iﬂmqﬂn]‘hda effect s n =« diecton :
Vit

pd o
— d
Y we- L
\
\
w
F‘:_,__,-r—"f'r -

u}L ‘m 3— &ll.'ed(-an
uﬂthanaed. L_\J d‘.LCL‘
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2WxYpe/ }'E
AW
only horizonial comporien? of @ccetera frow
/3 |2 x 7, | = 2(0.7292)(107%)(15) = 0. 002/7 m /52

SF=ma’ R=sveco (0.002/F) = 1094 N

J

_ALUmF ,

| Y Cdx =0 cwwhere X-y I8
d horizon tal folane
A So PwiUe =0 § /rherc
/5 ne orher horizontal/
Accelora oo Jo £ =0

(a) NMerth peole

(5 ) Ef L O
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S/64 Y= 25000 /3400 = 6.99 m/s
Y w= U [pr6.99 /60
IOm |  lOom = O.1/57 rad/s
[

Bt C—E-;!—;— A=—x LT /5L m/s
re
i w = o.uElk rad/s
w -E--:r U=U=U + wxr + Yy
l

forA, r= 10¢ ) __Z.ﬁ: -6.94¢ +O. 157k X1O¢ = /5¢
= ~844L + 1./57 m/s
ﬁ_&fc) r-_-C,)J _Z'E':"'S-?‘?L'-/. -.fr= _3'44; i"ﬂ/&

= -6.94(-1./57/-45¢L
= -8.4%9L 1457 m/s
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o (%)
— e Y e =20 mfs
' . JRxr000
o\ e S
/ w=w = 1% . 05 rea)s

oy [ U
A /) 2

l“*%mﬁi{ j{d"-%f-g)x_rf-g);ﬂ

¢

20¢ = 15/ 4 0./5k X (4o, ) + Uny

(Yot ogotniy - 505 From (1

. wxr
18! ) ppansioting by WX
axes

axes
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S5/166 | From Prob. 5/165 Uy, = 20¢ -9/ m/s
w = O0./5k rad/s
D Lyt WX(WX) 4 OXI + 20X Yoy + By
=0, &¢ f-j_?s?[»ﬁf').— _}io’f_;,, -2.25¢ m/s*
X(WXr) = 0.15k x(0.15k x [~40(] = 0. 04 mﬁz

Xr=o0
X Yy, = Z(o_{fé—)x(fo‘:: -?;_/'): 2.7_:’.'.*4 6/ m/s?

45 0= -2.25( +0.90L +0 F 2.7 +&5 + &

|§’ IS, '8

N

fare!:- -

.35¢ -6, /st

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.



==32772 s/ L

5/767| x =2 560 47 ¢ k= #meos #E i
O =0.257 fﬁ’?’l: & =/ Ercos E’p'zi O=—2.877 25100 E-E

(‘Z) For xX=o ﬁ’ J‘T-[":"'.«J}'zf'-'—.f_',JJ %{:ﬁ: g /'/?-/Jc.'c

Ga= 2 X Yre) + gy Goy= X =0
201.67)€m)) + 0 W =8 =6 radisec

1]

= 253, intsx® w=@=0
(6) For x=+2m., 5157 eszzﬁ cos #mt =0, 7= //8 sec
ot Yey= X 20, L= =327 %, foec?
W= B )6l rad/sec
w=8 =p

—oX-r o

@, =wxs WX xr) + 2eOX U, + By

. - - Z ¥ ' "

XL =0 WX(Wxr)=-2(1.67)% = 52 72; ip Jsec?

2WX Y120, Gof Xl = =3277% iy fec?

.@q = =-5,/2 :7’_2' —32,&*7_},' = "-—‘?56“5: ’;')-/J‘ccz
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5/;'-68 led P be 2 ‘aa;nf on Fhe roas comcident
certh A, @ =a +2wxl,, t G,

Bor zereo verfica/ acoclera ?‘f’nﬂ

(3
f?gang::_e | = Rew

Ype) = E’Qm

for £=6378 A*rr; Lu:o,’;’i‘?l(}&“j{‘d!ﬁ)

Z/

ey = (6378 X10%) (0. 72928 07" = 233 ™ /5

or ¥,,=233(3.6)=837 km/h
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$/769 waﬂ"}u

g For zeve vertwcal/ aze/
{ﬁ_ﬁ_’iﬂ%&f l2wxr, | = Rew™+ Ufmz/,e
Gt J/az,; ew? 7 Sl 2Ry, + R = 0
- ‘I"(‘Qrg!)n: 1"};/,.3 (U, -Rw) o, U, =Rew
(2ere absclule yelocidy)
[ Y., = 6372 r’a.?Z?f):’xo"‘) = 0.465) km/s

or Q.4&51 (3600)= /1674 hm [k _1

J
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5//70 ¢ r=(204b){ = 25¢ §t
T D" Y= i = 28 SHfsec

@ = FL s=/¢ ft/sec?

W= L0k 0/745k radfsec

/g0
3 e
_ 35 & . . u
?/5- 36-44_5,"3',‘?/5&: 5 -z,.:"‘g = 5/ 3(£ 6033,0“-,{ S 309)
2 ' ey

g

£g. 5114, Qqzdg + X[ +Wx(@WX[) + 20X Yy + Gre/

Se @4z ~10(0.8661 - 0.5)) + 0 #(0./745) b x (5 x 25%)
#2(0.0745k)x2( — /<

(b) . - 4
g;q = ~lo.42¢ + 570y fr/secd i respect fo ground

(@) @,-25= ~/0.42¢ *5.7@:' - (~10)(0. 866¢ - 0. 5~J‘J
= 76l + 070 Ffsec’ with rvespect fo Fruck
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E,E: 72 A’m/};h _z:g:f‘rgf «wxr 7‘-‘.{’;&-/

S s Angular Vefac:z‘é/ oF axes
o7\ {

10 g )'3 e = %: .

—Z_*fﬂjo[],q e o, 2 Fﬂf?//s

Y f m so w=0,2k rz:?a’/s
= 72 Ak h""i 4 = - '
5 /A7 £ r=1r," 32, m

=20m/s ! :
X

Thas 20, = 20 + a.2kx(-30/) * Zre/

(7

Y= —40_5:.' - 6_55' = —46_.5’ /5

Curvalure of road for A has rno effect
on 2, & hence LG
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Refer Fo Frowre amz SoleFeon Jor

 Prob. ST where L - 4L nifs
W= 02k red/s const.

#LOXT + 20Xy +2,,

—
20 - .
bod= % mist, (%), =0

@y (V) ns) = + 4 mfs’ (4g),=©
wx(ewxr]=z o 2nx(02kx[-30j])x1.2] m/s?
g-.';x_r =2

2w x U = 2(0.2k )X (964 ) = ~18.4) r /52

SO Zpyt - -4 -.2J +/3-6f_,3'= ?-Zxr' m/s?
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5/:-&3 g
|
Ug= 4504 30 = 704 tfsec " il
ur.aaa =528 ft/sec &

B S 5::5"’%? c

Yy =Yg+ RE + 0y

Angular vel, of axes = w = __B_(_ &) \

=784 _ b - 001451k racfsec

Gx5280

U;‘e:' =vel. of A rel. to B
r=5(5280)(=264+00i /t

Thus 528(-0.707¢ ~0.707;) = 704 j - O.01481 k x 2¢ 400 ¢ +&

Yol =373 -656] fifsec with g, = 78] It fsec
or S33 mi/hr
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5/ 174 I Refer to solution tor Prob. 5/173 .

"'_":&fo ""E""(i‘)xf)"'z‘_dxgre! 8,00

Ap=4g
Ur. o4 .
=0 =-—ﬂ = o = 3 Z
2, =L, 2, e on5z30 L 10.43 [ ft/sec
)xr =0
=-O.0I481 kx(~0.01481 k x 26 4001 )= -579 ¢ fd/fsec*

_@X
Wx(wxr)
o) =2 (-0.1481 k)x(-373 -686j)=1105)-23.0i Fifsec*

8,y FO-10430-0+5.79(-11.05j+20.3i=15.69i - 1105} # /sec*
where a,,, = /9.19 #/sec*
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S7475 | Attach x-y axes % corth with Z-axss ot
Foward MN-pole. Angular veloce?y oF hour hond

_y: @, Fw r_,\ relatrive fo clock 15 w, = 27/i2 . (W
I Lguaror :’A But ws= 20/ ccw
0 ST e gl ) S0 Wy = 2w
W

| _ r Yrel=dwp(~y) = 24w(-))
—— R s ' S

WXr+U0, =0 + cok x (R+h +8)¢ +£4Pw{-j')

- - -

x
/ = _}_wrzf- z - 2dw?
s (Rth b)Y +HU"E - sy

= - (R+h )’
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U= v (—sfn 8y + Cos® l:\h)
- 2axy
= 20kx v(-sn 6y +cos.6]_<_)
= 20smOL  (uwest)
-~y  With ne westuard Hforce

Me chanism Qﬂmi\a\nlti The kall Wil drnift

1o The east UUM\'\'\H 4o the Srauncl) Wi th
an acteleration of magnitude Q.

y i?/ldg UGy = 20Vsm @

| $= Roagt = £(2avsne) (5

J L T .
= _f2:UL Sn @ (GLSSU.MPS SML)

With .=7.292 (_lo'g) rndjsec,)

=15 H‘/scc.J k= cott $ 0= 40" §= 0,01125 f¢
(0.1350 in.)

— - - ’
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(a) (6) J*I’
= ¢=0,55 I"}("‘i

5717 435
X=0.04 sinlTt = o 0.0¢ r—-' f___;__
J‘c‘:= G.O‘??F:os 7t = -0.0487 o |a :
X z-00¢r3mpt = O ~0.04m% ‘4‘,.\
w = 2 Sin .g,g : =2 V2
= o 7742

W = f?'Cagé_?'f
.= A, + X+ Wx(Oxs) + 20Xy T %/
(@) Q= 0.2(-2¢j) oL = - 0.8/ m/s

wxr =0, wx(wxr) = ~2k X (-2kx0) = ¢

2““‘3’"1‘ R(RK) (0. 04-11»} 0. 5o3J mls?,

Subskruk § jef‘ G = -0.297) m/s?
o, 4—444.2 —0‘4:! m}st

(b) 247 -0.2V2% = 0.2 L = -
wxrs R/@frxoau oa&?ﬂ; m/s
LB

cox (ew X r) = .f’é;.—k(/?ﬂrxa os?_;.) :-0.08¢ rﬂ/ﬁ
Qrel = - 0.041'( =-0,395] Ty

2WxVpel 2 2VZh X0 =0
Substitute g g2t & T=0.919L -0.3U, mfs?

—
-

_rql il
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\7)’78 Let P= po."n:" on ODE coincident with A. ¢

Yu=%+%m .
Uy = 0.12(4) =048 m/fs

Uﬁ=0-419 m,/fsJ |
) OAE g
G_“'ﬂ-"_w_a 72 ’

= ‘f'rm}és cw

EA =£P +2-‘:‘-”x-€f"ai *Qpe :

Ay, -‘-'(ﬂA )n =0 12(4%)=/92 m/s“'1
|2ex g = 20O §YVT ) = 543 mfs*\
@p)), =0.12(4%)= 1,92 m/s* ~—

From a';’;:gndm) A, =2,72 m/sf

(ap), =768 m/s*

Appe =X = 7.68/0.12 = 64,0 radfs* CCW ~ ZL*Y
Alternatively, with o|9’ @ p
84=(a,), =0.12(4%)j= 1, 9Zj m/.si
(ap) = 0.12(4%)¢i)= ~/.92¢ m/s
(ap)y =ackx 0125 = 0,12
Rewx¥y, = 2(-4£)x 048 (L+]) = 3, 5‘4(_1‘-_.!') mfs*

(apl,

w=-4k rad
5

/ - -
frg[ = Qe -’/2' (,f ""___.I) .
Substitute: i-terms give Qp, WZ=-192,4,,,2-2.72 mf" so 2=

e

J-terms: 0120 =1.92+3.84+1.92 o= 64 radfs* ccw
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5/179 (a f = 80 g‘z g:_ép:czmxv,wz,;e,
@ =rew=8 [200::2.!7
_/a]f— ~ “iz o
a‘f/Jcr: = 2/9 F/sec®

10 ftfsec |20xp,| = 2[30:;2’7}:0(5

= 592 Ftisect

) z
_
(@), = Zre/ ”’0@):.3&0_{’:
7~ &)z Sec

ZE}“_ , = = ward vecrer sn f)-d’f;"’, d_ﬁ;:arw}‘ vector m t-dir.

- 2/9 2/
a =21 n, 2/7
b s - _ZL,

==/373n,-BlY, J”"/—”C’f‘, 2=Y 13734 75.1% 156.5 4 /50

- 37Zn, +80£ +300n,
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5/[80 A{ﬁ/&ﬁ %:%f@x[+y‘ﬂ
T “yisom  YF 20 (-0.866¢ +0.5] ) mi/s
Gl im0 e ..
‘Y B /f ét_ﬁ%’,}(—ér}:-o.z_{r rad/s

wx

2-0.2kx 59 = /0L m/s

Séoo | 2O M3 | / Us* ZO(—ai’ééf'v'-o..f_f} -20¢ -/0¢

/ 2 -473L +104 m/s

I/
] x“
Q=8 +Oxr + WRWAP) + 20X Uy + 2/
2z
0= (20 -!'.:' +0 -0.2kx /oL -z(a.zg)x(-#.sz_._s';-;o_{"] F @y

Grer = — 44 =12.93) m/s?

Y,
1
] ‘%,
/O.’_".T/,-,’/’PF[
5
X ————
47.52 m]s
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/81 |G =wxr +wx(wxr)s 2wny,, ta,
Where w Gk :271f8 cos nf ¢k
W = k=-4n*f 6, sining t 4

L=(8ty)) # | Uy L= 9/ =204y, cos 2nf, ¢

f?,re/: "_};‘-J'- 4/?2:( p.fiﬂfﬂffJ

For £=2 sec, 9 17'/4 r‘ﬂd’ .7" —-(yc/e/fec .f H
w = ~,'rf/3 K ma’/sec,

f-'vc"r-'/:ec Y= 6in.
w:9 ;!"r'?fi’)_.-ﬁ =2/

~re/ " =z
- ___7,7_1 V& . '_/?z I
o 05 0+ C-EV)n(Fhxy) o2(-T4)x I,
= —Eﬁ: ,c’?—‘}'
j'_"’ g -

e

n{/l -7y) #Hfsec?
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57182| 1\ A6lE=TVA, (620)  For cireutar orbrf v gﬁ_

tﬁ;’..l..i,_x,qa % For geosyn. eréit U=
N so = R;/—;n (E’.zy)%

.-

) \
N - 1))/ “o
I3=30 ‘At {(6[3’7;;;?2 _5;;]02)] f{ gl
8- pe Qoo .
m

.....r Jooeo

ﬁ-ca 2277/ -44.650

R= 637!km . > 2
9= 9.825 m/s* | &4 ]/(42:7:) (30000)*= 2963 & kwm

w,=0.7292(10" 4) rad/s l/m— _
’ 537! 42”4:"/0 (3600) = 11076 ko Jp
C.‘)' “"}k 7 a/f

- 13025 rad | Vo =637/ |/ 9.825)10% 2000 = /3125 b /p
Soes =0.4375 22 8 Sooes (3600) =
2

JOoe0

U=Ugtwxr i U

“rel , Upes™ Up-lz-wxr

(2) =0, r=27638L km
Yo =11 0T0(~L O3B ) 5/n8) - (13125 ) = 04315k x 296384

= 52504 - 5190y hm/h

b) 6=?0:’ r= (4217/- 30000)y = /2 Hg‘ b
Yrer* —fza?a_g' - (—15;26}'}_ 04375k x fz;ri,'
.= 7380 km/p
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5/H/83 | k-y axes ar; ~.,/ Y=Roo(ro) = 2000 mm/s
8 arwermy, = Yy, = 2000 (3)

= fooo mm/g
2000 2 ,r = /732 ZF

U,E-
-VYp. :752

S~ Yage

- H ra
PC 2(200)V3/2 5&55
A = 200 nam Q= @+ WXL+ WK k(x1) + 2¢0 x Yoy

2 # Zpay
“dg?"_ 0, thits (%) s xr=o

@ X (wx!‘J = 5 A—x/fr X .e::of:)_- ._,%50.5 mm /s ?
200x Uy = 2054 )% (000(~4) = - 10 068 mm/s*
gm,: )(2 _: £ Zaaﬂo*{—ﬁffééﬁ "0.5,'})#»#/5

Ww=6z=0 Smnce

hees 20 oooﬂ 0.8’&6_6. - 0. 5:,-) = 0+0 *3‘660_{ -/foooo, + SCE

X ==- P60 MM/S‘J-_?’;‘/ = —356(10_4' mr”/l"
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w5/184 wewhk=6k =Wk

Y=Y (icosp - J 5in6)
4.z 4, (Ccos® -y sin6)

_g;;: U+ WxI. = U +wk xh‘;' = (?fcasa—wh)!: -(Vs;hab'

L=t Wi g+ OX(Wr g)= Q_-ﬁ-oékxh‘j +wkx{w&xhj}
Q. co8d - dh)zufatsme f—hw)J
Un=Llp +OX 4 Upe/ = 2 Fwhkxls +L¢

Ui= (Y coso - wh +!.'in +(ewl - sing)y

a-a +wxr+wx/wxr)+2wxu rol * Gret
TRy twhkxll +wkx(whxly) F2whkx i 00
= (@ coso -ath ~L@ L)l +(~G s 6 - ha*+ L +2aL)]
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P’-f/f-gs et é:,boinf on DO cownciden¥
itk A

Gl Uy

%= 5 2=/ M

%

A,{-g Vel = / fan 30°

e 2 # N~
/sec = V3 H/sec \ e 2w e
g w = Sr&a'/.rcc
xr
LM * W (wxr)+2wx * Qe Py

a,= fo, Cu#v’" 6#)(-—{1—3}{;‘/5@

a
(/EJ'W)AE;TK(ZJ‘TX—-M):—PJ f:‘/ser,z ﬂi‘/\\
Yer = "“‘ ”!’-/_t)-— -4FJ ff/scc 'ﬁm) %oa\

7 a, =_é_ #
{-m”n me(qj) _Z‘f_zJ__Gj /,{/jm f é’m,

@y =§cos60°L -E’smea,: FH/see®

gat z Qa ceos 30° L - Qﬂt sin 30°, _g

50&51‘:1‘#!’0 g jef

Qﬂ -‘5' fz.f 45-5’.{-1 3,; 2¢'- #V'_; 6_;7'-[22,&./)4
Fyuate d ¢4 ferms g €7 (Gry) = 3,20 fr/50,
(QA_] 6 Hlsec®  s0 e = ,/G‘,{,z * /2 radfsec® Ccw

|N '&'

3
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B 5/136| For circulor orbit | At €s«dtor 3= 3 6/¢ m/s2
st Lo 9.814 /1000 kem

> A,y U =RY/(Rh) = 6378 mmm}:z?%o %

A-‘_——-—*——__ U’z E
N = = A AR Y- §378 2
R T e AR L e AR ETE

U p—— ———-..—""x -
B Y = Rw = 6378 (0.7292)15 *)(3600) = 16 72 hm /),
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