Chapter 18
18.1:
m=15kg
k=0.25cm
T =mik? =15(0.25)* = 0.9375 kg m’
wo = 1200 rpm = 40z rad/s
w=0
= WTWo 4070 8.38 rad/s?
t 15
M=T o =0.9375x8.38=7.86 Nm
18.2:
2
wo = 3000 rpm = 3000 x 0 = 1007 rad/s
w=0
—M=1T e
—20 = (20)(0.15)* o<
= o< =—44.44 rad/s
=W W -1007 —7.07s
o —4444
wh = wi + 20
_ 2
= 0=m =1110.44 rad
2(-4444)
= 176.73 rev.
18.3:
50 x 0.3 cos 45° = 3(0.35)%<
= oc = 28.86 rad/s’
18.4:

50 x 0.3 cos 45° — 20(0.04) = 3(0.35)%<
N < = 26.68 rad/s’
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P-T= %a ...(2)
From (1) & (2),

M
P—mg=[m+7}a

- 4= 2(P—mg)
m+ M)
18.6:
\/ga a
h=—— a
2
Lk a ’
2 2
I—_mh2 _m \/ga _ ma
18 18\ 2 24
]axis: ]_ +mrgm
2 2
_ma a _ ma
24 2.3 8
mg[rcm] = []axis]‘>c
mg a | _ ma’®
243 8
4a
e =
3a
__a 4 2
cm 2\/3 \/ga 3g
2
mg_Ay:macm:ng
mg
= Ay =—=
T
Ay:mg=1:3
18.7:
mgcos 6=T, T,
(or) T, =mg cos 6 o
T, cos 6=mg

mg sin 0 mg cos 6 mg



= T1: me
cos @
5 _mglcos® 1 4
T, mgcos@® cos’0 3
18.8:
myr?
P-T)r=—"2—«
( 2) 5
P-1,="24
2
myr?
(T, — Ty)r = —2—oc
T2—T1——a

40 g— T, =40 a, = 40(0.2)a = 8cr
T,—25 g=25a, = 25(0.25)a= 6250
7,(0.2) — T5(0.25) = 10(0.22)*a = 0.484¢x
(1)x02 = 8g— 02T, = 1.6a
(2)x025= 0257, 625g=156250x
B)x1= 027,025 T,=0.484c

(8 —6.25) g =3.6465
= a=4.71rad/s®

a; = 0.942 m/s?
a, =1.18 m/s’
T, =354.72 N
T,=2747N

18.10:
mg sin 0— T =ma

2
T.r= Mr

o
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M M
= T="ra="2
2 2
o]
mgsin @=|m+ > a
g=_M8 sinf _ 10x9.81xsin 30°
(m+ MJ/2) (104+10/2)
1
T= 70(3.27) =1635N
18.11:
mgsin @— T =m;a
I—-myg=ma
2
(N -Ty)r= Mr o
M
= T1 - T2 = 70

mg sin 0—m2g={m1+ma+&}a

2 M =0.516 m/s>

a=

2my +2m, +m
T,=439N
T,=413N
18.12:
100 x 1.5cos 30°=T &
2
2
12 12
= o= 8.66 rad/s’
w = wg +2a6
=0+2(8.66)(%J ~9.07
KE = =1 w?

1
2
1120 40 -

2[12(3) }(9.07) 68 ]

..

=3.27 m/s?

(D)
o)

.3



18.13:
Fn= /O(Jtv2

= (1000)%(0.006)2 (15 =636 N

h
[Fn]E :]axis o

~ mh?

2
Fn=—mha
3

_ 636x%x3
2%x2x%x05

dem = §a= (0.25)(9.54) = 2.4 m/s?

=9.54 rad/s? Ay

l—

+— Ax

Fn—>|| mg

mg+Ay=0
= Ay=-—mg=-19.6 N
Fn—Ax = ma,
= Ax =Fn—magy,
=6.36-(2)(24)
=1.56 N

18.15:
mg—T,=mpa ..(D)
T1=m1a (2)

2
(T2—T1)V:%0(

T2—T1:§V0(:30( (3)

3

M, o =
28 )

|

m
m1+n12+—}0(
25g=[20+25+%}0[

= (Jt=§m/s2
2

T,=98.1N
T,=122.6N
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18.16:
mgr = m o
P
-
Am =ra=g
mg — Ay = mag,, = mg
= Ay=0
and Ax =0
18.17:
0= tan1[4r/3”} = tanl[i} =23°
r kY4

1..=0.07 mr*
I,,=0.25mr’

T _F 7 _ 2
I.=T,+1,=032mr

5 2
Li=1,+m (ij +7?
kY4
= 1.5 mr?
SMA=1,«
mgr = (1.5 mrz)a
= a= iS = 65.4 rad/s?

1.5r

16
={ —2+1}0¢
¥4
=7.105 m/s’
A, =ma,sin @
=(0.5) (7.105) sin 23°
=139N
Mg — Ay =m a,cos 6

= Ay=1.63N




Solution Manual S.33

18.18:
. [2 Ax
mg— sin 0= — 30°
3 4
= oa=>%sing !
2/
/I 3¢ .
Ao = Vom O 2557 sin 6 mg
3
= —gsin = —
4g g
mg— Ay =ma
= Ay=mg—m—g
3 g
18.19:
Cylinder
N; =mgcos 6
mg sin @+ Ry, — f1 = ma
2
mr
fir= =N o
m
= N = 5@
. 3
mg sin @+ Ry = Ema ..(D)
Sphere
N, =mg cos 6
mg sin @— R, — f, = ma
2
fHr= Zmi a
5
2
= = —ma
% 5
. 7
mg sin @— R, = gma ...(2)
Since R12:R2] =

. 3.7 29
2mg sin 0=| —+— |ma=—ma
2 5 10
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= 20 sin 6
a==
29°
7 20
mgsin 0— —m —gsin =R
g 5 29g 12
1
= R12=R21=5mgsinl9

18.20:

5
ag=—gsin @
7g
|
ah=5gs1n49

1 5
s=vyt+ —at
2
15
s,=0+="gsin 67
1 27g

5
=" osin OF
12%

1
= _gsin 67
4g
5 _54_10
s, 141 2
If sy =10 m, thens, =7 m
18.21:
2
a.=—gsin @
3g
|
ah=5gs1n49
s,=0+—="gsin 67
-1 sin ¢
2g
$,=0+—=—gsin 67
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3
Ifs;=10m, s, = 102—751‘11

18.22:
S =%( gmnﬁjtz:—gsm 07~...(1)
=l sin 0|7 = Lo sin 07 2)
5138 38
1 . |
sh=5 gsmé? tz=zgsm 07 ...(3)

14
From (1), g sin 07 = &

114s, 14
5 =
35 157
114 14
sh———ss——ss—o.7sS
4 5 20

cylinder is at (1 — 0.933)s, = 0.067 s,
hoop is at (1 —0.7) s,=0.3 s

18.24:
v =60 kmph = 16.67 m/s
KE. = lmv2 + lIW2
2 2
1 2 1 2 V2
=5 + E(mk )r_2
1 2
=—m*| 1+ L
2 r?
=86841]
18.25:

Wy =200 rpm = 2002—” = E7rrad/s
60 3

w =300 rpm = 10 zrad/s
t=06s
10———
w-w, 3
t

a= = 1.745 rad/s’
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22
_w-w

20
M=Ia=(25)(0.2)2(1.745) = 1.745 Nm
W=ME=27421]

=157/11 rad

1
AK.E = 51(w2 —wg)=27421]

18.26:
_ 27 rad _ 27 rad
24 hrs. 24 x3600s

=727 %107 rad/s

_ 2 2
I = gm# = g(6 x 10%%(6370 x 10%?=9.738 x 10°” kg.m?

Hg=Tw=7.08 x 10 kg. m?/s
1,

KE= 3 Iw?=257x10]J

18.27:
2g—-T=2a=2(0.06)cx ..(1)
7(0.06) = 3(0.1)*cx
2
7 30D
0.06

.2
3001?

a=2(0.060)c

N o= 28 — 3165 rads?
062

a=(0.06)(31.65) = 1.9 m/s°.
V= v02 + 2as
=0+2(1-9)3)
= v=3.38m/s

18.29:
5 1 2 1
100Q27m)° = —mv* + EIWZ

m’ +

2 .2
mr- v
2 2

N | —

7

m V2

W AW N|—= N

100 [27% 0.1]° = i 10 x J
= v=06.5m/s



