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r=300mm

v, = = 2sin60 = 1.73 m/s v

Vg =16 = 2c0s60 = 1m/s
€g

0 = 03 - 3.33rad/s

Dynamics © E. Fathi Asgarabad



© &

alé ibjgal 0gys (r—0) bd Olaixe o :P.,,,...,..,"’ gL T

Q)o

:Je U

er

a, =7%—r62
ag =16 + 216

a,cos 30 = agcos 60

: . €0
a,sin 30 = agsin60

# = 3.33m/s?

6 = —38.5rad/s? e
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R=xi+y +zk
v=R=xi+yj+ 3k (2/15)

a=v=R=3i+j+:zk
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v=re +rie, + ik (2/16)
v, =T
Ug =ré
v, = 2

v =Jv,2+ 2 +0v,2?

a=(F—réde, + (ré + 2r0)e, + zk (2/17)

a, =r —ré?

ap =ro + 270 ———{rzﬂ)
r dit

a. = z

R=re +:zk I e S
a=ar  +a,”+a,
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Up = R
vy = RO cos &
Ud} = R(i-?
a = agep + aze, + aye, (2/19)

ap=R — R¢2 — R62cos? ¢

T cos ¢ g . .
~ _ LS P — ]
~ g T (R“0) — 2R 0 ¢ sin ¢
_1d paj + RO2 i
T (R%¢p) + R6= sin ¢ cos ¢
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v = vglcos ¥ = b /cos 7.

0 = 2/mk,

S T U

— JL? + 47%b? = ;
v = 2b\wk b = \/TETT JL? + 47%b*
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[a, = ¥ — ré?

lag =ré + 276 ]

la, =2 =v_]

q_.)LLI: 4.:..»[.7:& =d.> a

a, =0 — b2/mk)? = —4brk ;
a, = bk + 2(0)(2./7k) = bk :
|

d d d

az=a(vz)=a{vﬁtan'}r]=a{bﬁ tan y) ,..i

|

= _p L, _EL
= (btan y)@ bzmﬁk - |

2
a= \/{—%wk}z + (bk)?Z + (k—L)
21

= bk|(1 + 1672 + L%(47%?)
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J= O
;5! dlgiwl Slatss oKiws 13 e dwlxe -l

_ 250 _
vo =3¢ 69.4 m/s z
|
|
=uv, +at = 69.4 + 0.8(60) = 1174 | P
v =u, (60) m/s I L .
Eﬁ/l"’ : T,
-0 e
s =85y + vt + 12 = 0+ 69.4(60) + 1 (0.8)(60)2 = 5610 m 3 km™ l oo - 157"
2 2 N -
A<
y = 5610 cos 15° = 5420 m
_ .. —15420 _ oy 0o
6 = tan™! 250 = 61.0
15
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J= O
;5! dlgiwl Slatss oKiws 13 e dwlxe -l

r= 30002 + 54207 = 6190 m

Uy = U COS 15° = 1174 cos 15° = 113.4 m/s

U, =F =v,,sinf = 113.4 sin 61.0° = 99.2 m/s

vy =r6 = v, cos # = 113.4 cos 61.0° = 55.0 m/s

. _ 550 _ .
@ = 5190 8.88(107%) rad/s

z=p,=vsln 15" =117.4 sin 15° = 30.4 m/s
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z = y tan 15° = 5420 tan 15° = 1451 m

-1 1451

6190 13.19

d:=tan_1§=tan

R=/rf+22= /61902 + 14512 = 6360 m

vp = R = 99.2 cos 13.19° + 30.4 sin 13.19° = 103.6 m/s
§ = 8.88(1079) rad/s, as in part (a)

Uy = Ré = 30.4 cos 13.19° — 99.2 sin 13.19° = 6.95 m/s

. _ 6.95 _ 3
¢ = gaes = 1.093(1079) rad/s
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