512 A Ao 3t 5 JE%F [motion about a fixed point] (p. 1000)
(534 A ZF U I HWLE) v =oxr, a=axr+ oxv
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a = dv/dt = é,%(awr) axr + OXV
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d A 511 71571 (p. 1004)
o).(21%5 5.189) (p. 1009)
Aol OP = 36 me| EAle] g3 o] xgo] Fatwo] oot FAole HAS Astr] 9sto
w97t g dﬂ/dt = 30°/s9] HI&R FUFstal Qlal, 2FZ 4= dy/dt = 10%/s9] HlEE bkl
UTH B = 90°¢]aL 4 = 30° 4 uw, (a) £ ZEx (b)) £A1Y A7FE%) (o) A PY £x9 715
=5 3tk v o p
r=36m, df/dt=30°s, dvy/dt=10°s, B =90° 5 =30° Y
(a) w1 = dp/dt (-j) = (m rad/180°) = -0.524 rad/s j /(
w2 = dy/dt (-1) = (r rad/180°) = -0.174 rad/s i 9 X
o = = -0.174 1 -0.524 j (rad/s) Z o1
b (Qoxvz = (Qoxy: + QxQ Q=0 Q= X

a = drtde = (@i+doxy, + 01 (e1+2)
= (doxys + M1¥@y =
= -0.0912 k (rad/s")
(c) rp=rcosycosBi+rsinyj+ rcosysing k
= (3.6) c0s30°c0s90°1 + (3.6) sin30° + (3.6) cos30°sin90°k = 1.8 j + 3.12 k (m)

Vp = @Xrp = i j k = -1631+ 0543 - 0313 k (m/s)
0 1.8 3.12
ap = axrp + OXVp
- i ik i j
+ -0.174 -0524 O
0 1.8 3.12
= [0.164 i] + [0164 i - 0.054 j - 0948 k] = 03281 - 0.054j - 0949 k (m/s%)



5.13 4 ¥kEF [general motion]

(p. 1003)
St = AAY 7 LRkl 5
A el F 24 A B
Aol F-2E WAREA AX'Y'Z X’
A HFEA OXYZAl @ A, Bl &% va, Vs X
Ve = Va + Ve (23370 digt B 7
Ve = oxrga  (FBRIFZA ] gk Be
= VB = VA t OXIp/a
TAAFEA OXYZol Uk A Be 7F45% ay, ap
ap = aa + apa (LAZEA ] gk B
apa = axrpa + 0xvea (BXAZFEA ] gk B
= ap = aa t aXrpa t OXVpa
BAY] dibes = VAN 2 S, SRS Hiles + VA TAY IHAEE
&L oo A7MERE o
WREEA A A ZAE R+ A)E AFESshE 3ol FF vl HE — 514,154
ol Al 512 3] oo Zhey (p. 1005)
d.(A5F 5.19) (p. 1010)
o) AB7F E-A4A ZJERZ ZY A9 AE 160 mme] 93 Col dAs vk 9% C7F zx ¥
Holl A dAG 74w w, = 3 rad/sE WA AWTFORE 3 dstal S wf, Z¥I} 2 A elA Z
Y A L& st Y
Wy = (3 rad/s)j y VA = VA _] ?
AT, ve = ve t @ X T (wo = ‘A
_ 400mm
= (048 m/s) i
2l 5 va = Vet 0XTam (0 = o
va j = (048 m/s) i 7 500mm ‘\
: B 160mm X
=048 1 + (-0.16wy - 0.40w,)i + (-0.50w, + 0.16wx)] + (0.40wx + 0.50w,)k
i; 0=048 - 016w, - 040w, - @
j 5 va = 050w, + 0.160wx - @
k; 0= 0400« + 0.500y NE)
-50 x @ + 40 x @ 16 x
= 40 va = -50 x 0.48 = va = -0.60 (m/s)
VA =



514 3| AFXFA N AT 2R 324 +F. ZF &Y &L (p. 1014)
[three-dimensional motion of a particle relative to a rotating frame]
5108 — (Qoxvz = @Q + (Qoxy, (FHEA Oxyz7k 4% OA°] tiste] 3)
I % OA7} 3 A=A &¥2 A9ode F&

%=
= OA+ #¥A Oxyze ¢33 d= y
Qe uHd £t HAFZAY &=
51189 BANES 3390 8% P
(#E7] Oxyz7t 144 Ol Wste] 7)) Q y ¥
X
s (- 0
vp = (Foxyz = QX1 + (Foxy: 7
Qxr I AAFZACEA Y HP'o £ = =
(Floxy, - FEA Oxyzol tist A P U&= =
Ve = Vp + Vpr
7HE R (=
ap = Vp = @2xr + Qx(Qxr) + 2Qx()oxy, + H)oxy
Q2xr D AARACEAD Y] AP MR HANEg =
Qx(Qxr) " " " HAgg =
2Qx(Foxy, + ZE =8 7H&E % = 2QXVpr =
#)oxyz D F3A Oxyzol digh A3 P Auirt&H= =
ap = ap * acor * apF
oAl 513 F+F 3 e 3] (p. 1017)
5| A3t 7|53 8 A [rotating frames of references]
AA Y 3Ad &F Aol 53] &
(1) Al tjalf s]dste= A 33 & F
oAl 511 7157 + 24 S d5e gk &5 2 Z47Ee)e] AR A (p. 1004)
o2l 514 7157 + ZF A5 tig Hiese] Fow Ay (p. 1018)
g Fo] sHdste FAEAY 5 + o FxAC g AL
o.(A% 5.189(c)) (p. 1009)
4ol OP = 3.6 me ¥4lo] g3} o] Iihe] Ao vt FHole R4S Adetr] 9l
of W97t pi= dp/dt = 30°/s] MlER Frbeta 9L, 2E7 4 dy/dt = 10°/s9) MER T
Zhstar Qlth B = 90°0]aL 4 = 30° A wf, - (¢) & PO Hx &g St
r=36m, dB/dt=30°s, dy/dt=10°s, B =90°, ~ = 30° Yoo P
Q = —dp/dt j = (-30°/s j)(n rad/180°) = -0.524 rad/s j /
o = dy/dt (i) = (-10°/s 1)(n rad/180°) = -0.174 rad/s i 0 <
Tp = r cosy cosfB i + rsiny j + r cosy sinf k 7 &
= (4.0) c0s30°c0s90°1 + (4.0) sin30° + (4.0) cos30°sin90°k Q
=20 + 346 k (m) *
vp' = = (-0.524 rad/s j)x[2.0 j + 346 k (m)] = -1.813 i (m/s)
Ver = = (-0.174 rad/s 1)x[2.0 ] + 346 k (m)] = -0.348 k + 0.602 j (m/s)

vp = vp' + vpr = 18131 + 0602 j - 0.348 k (m/s)



(-0.524 rad/s j)*(-1.813 m/s i) = -0.950 k m/s

apr/r —

=0 + (-0.174 rad/s 1)x[(-0.174 rad/s 1)x(2.0 j + 3.46 k (m))]

= (-0.174 rad/s 1)x(-0.348 k + 0.602 j m/s) = (0.061 j - 0.105 k) m/s’
acor = = 2 (-0.524 rad/s j)=x[-0.348 k + 0.602 j (m/s)] = 0.364 i m/s”

0 + (-0.524 rad/s j)*x[(-0.524 rad/s j)*(2.0 j + 3.46 k (m))]

ap = ap + acom + apr = (-0.950 k) + (0.364 i) + (-0.061 j - 0.105 k) m/s’

= 03641 - 0061 j - 1.055 k m/s”

(D) A g= ZA 339 &=
oA 5.15 AAF}Y FHAI}E L3

827 7tEE [Coriolis acceleration]

acCorr = 28 XVp/F

acor L &, acor L Ver
HAAEEe B9 (Q L ver) | acor | =
352 A5 | acor | =
Q// ver & 4 acor =
Q=0 vpr =094 v acor =
5.15 92 53l 7| E A [frame of reference in general motion]
AdreE = WAL + A F
SAAEA OXYZ
L F3EA
AX'Y'Z'
| FEA
AduteF FEA Axyz
A3 P 914 Ip = Ta * Tpa
7
E% Vp = Va t Vpa 7

S AFmA A OslA Vpa = Qxrpa + (Fp/a)axy:
Vp = Va + Qxrpa + (fp/a)axy

— !

= vp + Vpr

7FEE ap = aa * apa

S AREZAN NN apa = 2xrpa + QX(QxTp/A) + 2Qx(tp/a)axyz + (Fp/a)axys

ap = aa + QXrP/A + Q:X(Q:XrP/A) + 2Q'X(I"P/A)Axyz + (i:P/A)Axyz

— !

= ap + ACorr + ap/rF
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(p. 1015)




