18-13. The pendulum of the Charpy impact machine has
a mass of 50 kg and a radius of gyration of k,=175m.
Ifitis released from rest when § = 0°,determine its angular
velocity just before it strikes the specimen S, 8 = 90°.

[RAL N
sol9. 80N

T +LlU 2 =N
A

1
01+(50)(9.81)(1.25) = 5[(50)([.75)‘]0& A),

a, =2.83rad/s Ans




B15. The hand winch is used to lift the 50-kg load.
termine the work required to rotate the handle five
olutions. The gear at A has a radius of 20 mm.

20(8,) = 85(130)
When 6, = S5rev. = 107

8, = 48332 rad

Thus load moves up
s = 4.8332(0.1 m) = 048332 m

U = 50(9.81)(0.48332) = 237]

Ans



-30. The assembly consists of two 15-1b slender rods
d a 20-1b disk. If the spring is unstretched when 6 = 45°
d the assembly is released from rest at this position,
termine the angular velocity of rod AB at the instant
= (°. The disk rolls without slipping.

]+ZU1_‘2 =T

+0]+42(15)(1.5) sin 45° — %(4)[6 —2(3) cos45°

[

up = 4.28 rad/s Ans

3ft | 3f
Wap r

vp=3p  wpe

15 Ib 13

=Wup

201b

=

L5 sin 457



18-38. Solve Prob. 18-11 using the conservation of i
energy equation.

vg = (002)@ = 0.02(70) = 1.4 fi/s
T+V =%+

L P I 2,03 L e
0+0 = 3(==)(14) ,_(n.ﬁ) (170 =

s = 0304 ft Ans




. The 50-Ib wheel has a radius of gyration about
nter of gravity G of kg = 0.7 ft. If it rolls without
ng, determine its angular velocity when it has
-d clockwise 90° from the position shown. The spring

has a stiffness k = 1.201b/ft and an unstretched o_sq»@%‘,ﬁb&
h of 0.5 ft. The wheel is released from rest. Lh+Vi=10 +V .

1
0+ ~(1L20)(y(3)Z ¥ (035)? - 0.5)* = + 0 1 50
2 51 = 5_[32_2(0-7)2101 + "(——)(lm)z

1 2'322 O3t
+ 5(1.20)(0.9292-0.5)* i g 3
@ = 1.B0 rad/:
s Ans '#
Fh osht

k=120 Ib/ft




18-53. The 25-1b slender rod AB is attached to a spring
BC which has an unstretched length of 4 ft. If the rod is
released from rest when 6 = 30°, determine the angular
velocity of the rod the instant the spring becomes
unstretched.

1= J@7 + (@ - 2O @)0sI50° = 12T R _

L+ =G +%

. 1 21
0 + 25(2)sin30° + S(H(7727-4)" = 515(55

llci)m)’m2 + 25(2)(sin60°) + 0

o = 2.82 rad/s Ans




0. A flywheel has a mass of 60 kg and a radius of
stion of k; = 150 mm about an axis of rotation passing
ugh its mass center. If a motor supplies a clockwise
Jue having a magnitude of M = (5f) N-m, where ¢ is in
snds, determine the flywheel’s angular velocity in r =
Initially the flywheel is rotating clockwise at & = 2 rad/s.

(+) (Hgh +X [M di= (Hoh

60(0. 157 (2) +j: Stdi = 60(0.157 @

w=18.7 rad/s Ans

G

Go(1N

m=5F



*19-12. The spool has a mass of 30 kg and a radius of
gyration ko = 0.25 m. Block A4 has a mass of 25 kg, and
block B has a mass of 10 kg. If they are released from
rest, determine the time required for block A to attain a
speed of 2 m/s. Neglect the mass of the ropes.

L+

v, = 2mfs
2 = 6.667 rad/s
[ o =
vy = 6.667(0.18) = 1.20 m/s

(Hp), + ZIM'dk = (Hp),

0 + 25(9.81)(0.3) 1 — 10(9.81)(0.18)(§

t=0530s Ans

= 25(2)(0.3) + 30(0.25)(6.667) + 1(1.2)(0f)




19.15. The impact wrench consists of a slender 1-kg rod
AB which is 580 mm long, and cylindrical end weights at
A and B that each have a diameter of 20 mm and a mass
of 1 kg. This assembly is free to turn about the handle and
socket, which are attached to the lug nut on the wheel of
acar. If the rod AB is given an angular velocity of 4 rad/s
and it strikes the bracket C on the handle without
rebounding, determine the angular impulse imparted to
the lug nut.

. 1
Lt = ﬁ(l)(0.6—0_02)1+2[5{1)(0-0l)’ + 1(0.3)2] =0.2081 kg m?

[Mdr= [, 0=0.2081(4) = 0.833 kg m’/s Ans




19.18. The double pulley consists of two wheels which
are attached to one another and turn at the same rate.
The pulley has a mass of 15 kg and a radius of gyration
ko = 110 mm. If the block at A has a mass of 40 kg,
determine the speed of the block in 3 s after a constant
force F = 2 kN is applied to the rope wrapped around
the inner hub of the pulley. The block is originally at rest.
Neglect the mass of the rope.

@ (Ho) + EjModt = (Hoha

0 + 2000(0.075)(3) — 40(9.81)(0.2)(3) = 15(0.1 10070 +
o = 120.4 rad/s

v, = 02(1204) = 241w/ Ans

40(0.2w)(0.2)




19-23. The inner hub of the wheel rests on the horizontal
track. If it does not slip at A, determine the speed of the
10-1b block in 2 s after the block is released from rest.
The wheel has a weight of 30 Ib and a radius of gyration
kg = 1.30 ft. Neglect the mass of the pulley and cord.

Spool,

(#)  H), + [ Mar = ),

0+ T3)(2) = ~—-—13 ot
)= [555( J+322(1)1(

Block,

b mev), +E[E di= m(v,),

0+10(2) - T(2) = 202

vy = 34,0 ft/s Ans

T=473 b

)




19-27. The spool has a weight of 75 Ib and a radius of
gyration ko = 1.20 ft. If the block B weighs 60 1b, and
a force P =25 1b is applied to the cord, determine the
speed of the block in 5 s starting from rest. Neglect the
mass of the cord.

A+ o+ X [ Modt = o

75
0 — 60(0.75)(5) +25(2)(5) = 555 (1.20)%w

60
+ [E(O.TSL‘)J] (0.75)

w = 5.679 radfs

vp = wr = (5.679)(0.75) = 4.26 fUs Ans

0.75ft

751b

60 1b




