Solutions for ME 230 Spring ‘09 Homework 1

12-26. Ball A is released from rest at a height of 40 ft For ball # 1:
at the same time that a second ball B is thrown upward Ca
5 ft from the ground, If the balls pass one another at a (+ )5 =55+ voF+ 34!
height of 20 ft, determine the speed at which ball B was
thrown upward. 20=0+0+4(322)7
t=1.1146s
Forball #2:
(+ Dys =54+ v+ 2ol

15 = 0+ vp(1.1146) + 3(-322K 1.1 146)*

vy =314 fus Ans



12-58. A motorcyclist at A is traveling at &0 ft/s when
he wishes to pass the truck T which is traveling at a
constant speed of 60 ft/s To do so the motorcyclist
accelerates at & ft/s* until reaching a maximum speed of
85 ft,'s. If he then maintains this speed, determine the time
needed for him to reach a point located 100 £t in front of
the truck, Draw the v— and s graphs for the motorcycle
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during this time.
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Farther distance for motareyde o mEvel © 4+ 55+ 250+ 100— 30108 = 142,52 ft I i J
dodd = <50 T 5%
Masorcycle © # te #
E= 4y +wyl 341:#

4+ 142.92) = O+ &5¢

Truck :
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5 = (e Ol G_*E‘*h'i Loty
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Thas f=5TI1T% |
=4 167+ 57179885 Ans J2.124¢
Toml disnce motoreycle mavels

£p = W08+ 8515, 717) = THE i




12-86. The buckets on the conveyor travel with a speed
of 15 ft/s. Each bucket contains a block which falls out
of the bucket when 6= 120°, Determine the distance s to

where the block strikes the conveyor. Neglect the size of

the block.
Vertical Motion :
(+4
Take the positive root 1=0.30%6 s
Horizontal Motion :
[—3) g ={sg )+t

1S R/
45-@/5

Vi ha;
X

Vo= 1S (03530°
V =15 sinZo"

5~ 15in30° = 0+ 15 00530°(0.3096)

1=4.521t

12-114. The automobile is originally at rest 5 = 0. If it
then starts to increase its speed at ¥ = (0.05¢%) ft/s?,
where ¢ is in seconds, determine the magnitudes of its
velocity and acceleration at 5 = 550 ft.

-—300&‘-_;1

/ﬂ’\& Cow w\u L-QW\ '“"L
’]'\Afﬂ ar\' S'; §50ﬂ

The car is on the curved path.

g = 0057
Jwa‘v = Jx 0.051% dt
o [

v = 001671

[ds= [ ooer7 e
0 9

o g v 4
s = 41670075 7

130 ©,
550 = 4.167(10™) 1* - 79 ¢4 3
£= 19065 %qy\,\( T<$HY? _—7}'36
So that 1316

v = 00167 (19.06)° = 1154

O),=150"+ Qr 118
G =31.35¢ 7

v = 115 ft/s Ans

1154)2
g U = 5548 fi/s?

4

4 = 0.05(19.06) = 18.16 fu/s*

a = (5548)% + (18.16)? = 584 fus® Ans
@ X Bt.Se° |



12-186. The roller coaster is traveling down along the
ipiral ramp with a conatant speed v = & m/s. If the track
descends & distance of 10 m for every full revolution,
# = Jwrad, determine the magnitede of the roller
coaster’s acceleration as it moves along the track.
r=5m. Hini: For part of the solution, mote that the
angent o the ramp al any point s af an angle
& = tan""[10/2w{5)] = 1766" from the horizontal. Lise
this to determine the velocity components w, and 1,
which in turn are used to determine @ and £

¢ = 17.66° \é

¥ = 6mis |

L_flll"'"j’ -r’m.-_,]r..}
v, = —63inl7.66° = — 1820 mfs

6 cos 17.66° = 5717 mfs
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ﬂu,
q::‘:'l..:tzﬂ

a = 654 m/s® Ans



12.187. The cord is attached to the pin at C and passes
over the two pulleys at A and D. The pulley at A is
attached to the smooth collar that travels along the
vertical rod. Determine the velocity and acceleration of
the end of the cord at B if at the instant 54 = 4 ft the
aollarzis moving upwards at 5 ft/s, which is decreasing at
2 fi/s",

x = !{V\?{'L\ a‘F entive (o )
25 38 +3p =1 =D fake Fiwmg clpf\\}d‘l"tvé,
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12-198. At the instant shown,cars A and B are traveling
at speeds of 30 mi/b and 20 mi/h, respectively. Il B is

e = W, b Vg,

increasing its speed by 1200 mi/h?, while A maintains a 2L 04 ), + a)
constant speed, determine the velocity and acceleration e 4 P
of B with respect 1o A.

G e w0y, —2 2V om X

3¢ (+1)  20cos30° = (¥)y __.-—-—45 V
/ nljﬂjmi Solving z o 7

wy = 20 mifh
A (Vauudy = 20—
vy =30 mih ~——

(Vandy = 1732 T

Ve = 0200 + (173217 = 26.5 mifh

) T T T TN 1732
20(-/ 8 = () - W L Ans
\/f = v
- (2012 - _
A o (@), = <53 = 13333 — = = E,G(MC{-L LO)
b
A = omy by
\/7\ \200 30 13333
N+ ’§;¢ =0+ (a.:). + (14,

(<4 - 12008i030° + 1333.300530° = (dy, ),

(+T)  120000830° + 13333600307 = (ay4),

Solving

(Gpa)y = 5547 = 0 (ag,), = 170597

gy = (5547 + 1705.9)F = 1.79(10") mish’ Ans
o= m_,(mﬁ) - 7200 45 .

554.7



