Problem 18.14. p. 454
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Definitions i & ] lb-52
= 322— ug =
g > g Y
s
Drum
Wy
Wy = 301b my = — my = 0.932slug
g
r:=15ft M = 1201b-ft
2. 2
ko= 0.8ft Iy=mykgy Iy = 0.5%6slug-ft
Crate
Wa
Wy =151 mpy = —g— mp = 0.466-slug
Motion f
vy =0— when sy = 0-ft

S

Find Vo when sy = 4-ft

U, ,:=AT+ AV .
1>2 g

Sy — §
U :=M-(2 !

" ) U1>2 = 320-ft-1b

]
2

ft
vy = 26.7-—

<

Ans.



Probiem 18.16, p. 455 ]
Ly F
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L
Definition g:=9.81- 2=
S2
1 2 2
Rod m, = 4-kg L:=3m I = —3—-mr-L Ip=12m kg
Applied couple moment and force M := 40-N-m F:= 15N
Motion wy = 6-Eg when 0, := O-rad
S
. iy
Find w, when 0y = E-rad
N ]
U1>2 = AT+ AVS
Uy, ,=M(8; - 0;) + FL(6, - 8) Up,,=1335]
]
1
AT = E'IA-(UJZZ - wlz)
AV, = L AV, = -5886]
o= —mr-g-z g =38
1 2
Ul>2 - AVg + EIAWI rad
UJZ = ] (.A)Z = 8.25 — < Ans,
S
—I
5 A
Problem 18.17
Find w, when 6,:=2.-mrad
n ]
sz = AT+ AVg
Uy, = M(8, - 8;) + FL(8, - ;) U ,=5341]
]
AVg =0
1 2
U1>2 - AVg + EIAwl rad
Wy = wy=1118— <

Ans.



Problem 18.23, p. 456
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Definition @s
Disk
my = 20-kg r:=02m M:=30-Nm
Spring
k:= 150~—I-\I—
m
Motion
vj=0-2 when s =0 anddiskis heldin equilibrium by spring.
S
Let § be the initial elongation of the spring at equilibrium.
my-g-sin(30- deg)
=_— §=10.654m
k
Find s, when v,:= 0.2
S
N (]
U1>2 = AT+ AVg + AV
S S !
27 %1
Uy = M( r j
AT =07
AV, = -mjy -(s — s1)-s51n(30-de; ).
g d'&(52~ 51 g
] 1
1 2 2] 1
AVe = —2-1([(52 + 6) -~ 6 AVe = Ek[SZ(ZS -+ 52)]
52 '
. 1
M(—r-j = -my- g~(sz)-sm(30~,deg) + —2—-k-[:52-(2-6 + 52)]
1 .
M(—) + my-g(1)-sin(30-deg) — k-5
d sp=2m < Ans.

82 =
-k
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Problem 18.27, p. 457

Definitions

Bar mass: m
Bar length: L
Gravity: g
Coeff. of static friction: p:=0.3

Motion: rad
wy =0-— when 91 = 0-rad
s

Find 6, when  F:=poN and barbegins to slip.

S

Equations of motion

) L 2
YF, = m-a,nl F — m-g-sin(0) := m-anl a, = —6—~w
|
L
F:= m-gsin(0) + m-(g-wz)
Ll
YF; = m-atl —N + m-g-cos(0) := m-atl a = a--g
L 1
N := m-g-cos(6) — m- a-—6-
[ L '
Mg =Iga m- g-cos(O)-—é— =Iga
L]
2 ]
2 L L 1 2
Io=—mL +m|— - — In=—mL
0 (2 3) 07 %
|
m-g-cos{(0)-—
o= "
——-m-L2
9
[}
3-g-cos(0)



Find o2

0:=AT+ AVgI

m L sin(e).
1. 2 L. " » F%
0:=—Iyw - m-g—-sin®) W =—
2 6 1 (1 2)
J=mL
2\9
2 3-gsin(0)"
w = ——"
L
Substitute the expressions for wz and « Inthe equations for F and N, respectively.
L 3-gsin(6) . 3- -m-sin(())I
F := m-g-sin(0) + m-: = 283y F:= Zemem=
6 L 2
3-g-cos(6) L ' 3-g~m-cos((9)l
N := m-g-cos(8) - m: Rl R A Ne=—ncdoo——
2-L 6 4
Develop F:= g N and simpiify.
3-gmsin(0) 03 3-g-m'cos(€))l
2 s 4
3gm
tan(0) = 0.3-
3.gm
2
tan(0) := 0.15
0 := atan(0.15) 0 = 8.53-deg <

Ans.



