ME 104: Homework 9 Solutions 2

Prof. Karl Hedrick: University of California, Berkeley



Chapter 16, Solution 136

Kinematics:

Velocity

Acceleration

wp =0

Vg =Vu
= (0.25 ft)(6 rad/s)
=15 ft/s?

Vg 15m/s
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0.75ft  0.75ft

®ge = 2rad/s )
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a, =(0.25ft)(6 rad/s)?
a, =9 ft/s?,
ag = (0.75)(3 rad/s?) = 3 ft/s?,
3 = (0.375 ft)(2 rad/s)?
3y =15 ft/s”
_ 1 1
aABZE(aA+aB):E(9+2) h— 0.5t —s]
EAB =6 ft/S2 4 v ana h‘na .
a, = ag + (0.5 ) g e = =

9 ft/s® = 3ft/s? + (0.5 ft)ar p

o =12 radis® )
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Kinetics: T = )2 = 1 4lb

Rod BC

1 5 = 2.588x10° Ib- ft/s? 5%¥n &
: Bl R
W, 1%
Since agc =0, 1‘ e te

Rod AB:

PROBLEM 16.136 (Continued)

| g _1_mAB( ——(0.51t)?

2 1232.2

Q|
Il
o

IMc =0 vyields B, =0

rd

D 2250, Ld.ﬂ‘-ﬂ-" - b
Ay t " 2y l“—'a”m V""'B‘;nﬂ
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T a5 — Magaag (0.25 ft)
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0.58, — (4 1b)(0.25 ft) = (2.588x 10 2 Ib- ft/s?)(12 rad/s)

_4 'b (6 ft/s?)(11.25 ft)

0.5B, 1= 0.03106 -0.1863
0.5B, = 0.8447

B, =1.689 b B=1.6891b| «
TZF =Z(F))ar: A —Wpg + By =—Mygayg

A - 4|b+1689|b_—§ﬁ(6ft/s )

A =15651b A, =15651b] <
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Chapter 16, Solution 144

Kinematics: We resolve the acceleration of G into the accel. of the cart and the accel. of G relative to A:

aG/A:ELa g’s{ﬁ. ¢

B
Kinetics: Cart and rod

m.a
=3 o T L
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m_ad .
_L we B ’I;Q@ R=¢
W;=301Ib
W, =401b
L=3ft
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|, =—m,L
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8 =5 (Ja =150

NOZF =2(F)er: (W +Wg)Sin25° = (M. + Mg )ae — Mgag s COS 25°

(40 +30)sin 25° = ?12[(40 +30)a. — 30(1.5c) cos 25°]
70a. = 70(32.2)sin 25° + (4500C0525°)

ac =(32.2)sin25° + (3—3(:05250) a

Rod

- L L
Jr_,)ZMA =Z(Mp)gi: O=la+ (rnRaG/R)E_ (Mgac 003250)5

130,,, . 30 (30 o\ 5 -
17g @t 150 [ - Fc 00525 j(1.5) 0

22.5¢ + 67.5¢ — (45c0s25°)a; =0

a = (0.5c0s25°%)a
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PROBLEM 16.144 (Continued)

Acceleration of the cart.
Substitute for « from (2) into (1):

a- =(32.2)sin25° + (f—(s)COSZSOJ (0.5c0s25°)a

_322sin25°
1- 22 c0s25°
=18.490 ft/s® ac =
Angular acceleration.
From (2): o = (0.5c0s25°)(18.490)
=8.379 rad/s?

18.49 ft/s® . 25° 4

0.=838rads’ ) 4
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Chapter 16, Solution 149*

Kinematics: Assume 0 5 ') Oge ') and wpg = wge =0
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Kinetics: Bar BC

L

A . T =

m, L L

—Lap~ +M| Loy, +—a —

12 BC ( AT BC]Z
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P:EmLaAB +§mLaBC

SR =2(F)g: P-B,=mag:

P-B, =m(LaAB "‘%Lascj

Bar AB:
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PROBLEM 16.149* (Continued)

A — _ . L
+) IM, =X(Mp)gi: Bill=lasg +(maAB)E

—mLza +m£a L
12 "8 2 "B )9

1
B, =—mLa,g (©)
3
4 1
Add (2) and (3): P= §mLo: AB +§m|—0‘Bc 4
5 1
Subtract (1) from (4) 0= EmLoz AB +EmLaBC
. . ] 1 1 7
Substitute for ag in (1): P= > mLa g + 5mL(—SazAB) =% mMLa pg
6 P
Opp = ———— 6
o= (6)
6 P 30 P
E . 5 = 5 = 7
g. (5) Opgc = ( 7ij BC T 2 L (7)
Data: L=500mm=05m, m=3kg, P=20N

6P 6 2N

(ZAB -_— -
7mL 7 (3kg)(0.5m)

= —11.249 rad/s? 005 = 1143 12d/s” ) <
e =2 P 30 20N
7 mL 7 (3kg)(0.5m)
=57.143 rad/s? age =57.1rad/s? ) <
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