Chapter 19
19.1:
T=4s -7
)
A=1m
2
. =T s
4 2
Vmax =Adw= Z m/s
2
Amax = Aa)z - im/52
4
19.2:
@ = 50 rpm
_50x27 _ é;;rad/s =5.24 rad/s
60 3
amax = 20m/52
Aa? =20
(i) = A=0.73m
T= 2_” =1.2s
)

(11) Vextreme position — 0
Vmean position — Vmax =Aw

=3.83m/s

2
=331 m/s
Viax > >
111 —EE = A" —x
(ii1) 5
A 5 5
Tw=a) AZ—XZ
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19.3:
T=2s
2
="
10
= = rrad/s
A=25cm
Vimax = A@W= 25w cm/s
v=a)1/A2—x2
= 1,/25% 157
=20 rcm/s
19.4:
x=acos wt=bsin wt
dx .
— =—awsin wt+bwcos wt
dt
dzx _ (02 (02 .
? =—aw cos wt—bw sin wt
=— [acos wt+ b sin wf]
=—&x
19.5:
V =y 4* — x*
16 = wy 4% — 62
8
12 =y 4> -8 <
‘ ‘ ‘—>12m/s
E _ \jA2_62 6 "—>16m/‘s
12 42 _g? 6m ‘
= A=10m
@=2rad/s
T=2—” =75
10
Vinax = Aw=20 m/s
Amax=Aa)2=40 m/s’
19.6:

Vipax = 6 m/s =A@
Aoy = 12 M/$* = AP
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= w="2rad/s
(i) T=rs
A=3m
(i1) X =Asin ot

=3 sin (2¢)
X/i—ys=-227m
V/—9s=6c0s (2%x2)=-3.92m/s
al,— 5 =— 12sin (2 x 2) = 9.08 m/s’

(iii) V=—wA> - x*
=2 /3% —(15)2

=-52m/s
a=-arx
=6m/s’

g=1 sinl[i} =0.262s
0] A

w= \/E = 5 rad/s
X

T=126s

19.7:

19.8:
X/,—3s=3.54m

v/, =10 mcos [2nt + f} =222 m/s
4

al,_ 5=~ 139.6 m/s’
=72 rrrad/s
T=1s

19.9:
X/i—1s=—2m
. V4
vli=1s=—4 msin (m‘+gj =10.9 m/s

al,— 5= 19.7 m/s*
= rrad/s
T=2s



S.40  Engineering Mechanics: Statics and Dynamics

19.10:
A=0.75m
=30 rpm = xrad/s
mg — Ruyin = mAa*

=4 Rmin =24N
Rmax_’ng:’nAa)2
= Ry =172 N
19.11:
mg— Rmin = mAa)Z
g=Aa)2
= @=4.43 rad/s
=423 rpm
19.12:
umg =mAa?
= A= ,u_g
[0
=0.8m
19.13:
V=Aw=4m/s
mg — Rmin = mAa)z
mg =mAa?
g=Aa)2
= w=2.45rad/s =23.4 rpm
19.14:
4= (b - a)
2
v=Aw
2v
: =
(b-a)
I 7(b—a)
%
19.15:
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T=27£\/E
g

= e=62cm
@=4 rrad/s
Vipax =A@
=(0.5)@4n)=2mrm/s
19.16:
T= 271'\/%
k
2 2
K, = 47r2m and K, = 47r2m
4 I
2 2
KI—K2=47ZZm 7;2 721
'L
19.17:
mg = Ke
= K =392.4N/m
1. .
= SX—981 = 375 cm
3924
T= 27:\/E =0.39s
g
A=1cm
= \/g =16.17 rad/s
e
Vipax = A@w=16.17 cm/s
19.18:
=50 rpm = 5.24 rad/s
T=1.2s
e=-=5=036m
w
19.19:
= M =2.16 KN/m
k + k,

e=%=6.81 cm:>a)=\/g=12rad/s
e
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T=27r\/2=0.52s
g

Vinax = A®= 0.6 m/s
Aoy = A& = 7.2 m/s*

19.20:
k:kl +k2: 8 KN/m
e=245cm

T=27r\/g=0.1 s
g

@ =20 rad/s
Vimax = A@w=0.4 m/s
Amax =Ad? =8 m/s’

19.21:
k1 =1.5kN/m
o = ky ky
ky + ks
k=2kN/m

T= 27[\/% =0.444 s

ki =3 kN/m
4k
4tk
=T,
4k
44k
= k =12 kN/m

=1.5kN/m

19.22:

= 3=

19.23:
ki =6 kN/m

ky = % = 1.5 kN/m

=T,

o
ko ks
= m=06kg




19.24:
(1

(i)

(iii) )

19.26:

19.27:

19.30:

19.32:

k=10kN/m

T=27£\/% =1.78s
k

k=524 5 4 1v/m
10

T=3.63s
k=10kN/m
T=178s

=50 rpm

= 50—” rad/s
3

= _
/

g=1a? =9.87 m/s®

T=27r\/Z
g

[=0.248 m

2 2
]=m(£) +ml2=ﬂ
2 4

S m/2)+ml 3
4

2m
2
=27 1 o Sml~/4
mgd 2mg(31/4)

_ m(2a)* _ ma*

I
12 3
ma®
Iy = 3 + ma* = —ma*
2
I ma
L=-Y=2 =4

| 6¢
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19.33:

(@)

(i)

19.25:

(i)

(iii)

Engineering Mechanics: Statics and Dynamics

T=2r 4—a
3g

I = M[3R2 + H*
12

2
]0: ]_ +M(£)
2

- M i3R2 4+ ary
12
M 2 2
e EBR +4H"] _ 3R 4 4H2
MH/2 6H
2
7 _ MR
2
2 2
o= MR® | 2 3MR
2 2
3MR?
Le=—2_-3p
MR 2
. 3R*+4H?
ratlo = ———
9RH
mgl 4x981x1

AN x(15%107°)2 % (0.15)

=370.09 x 10° N/m?>

Vimax = 0.1 x 8.09 =0.81 m/s
x=Acos wt

~0.15=0.2 cos (8.09 #)

11 =03s
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V= (01/142 —x?
=8.09 /(02)? = (-0.15)?

=1.07 m/s
=2 =0.11s
g
t:ll+t2:0.4l S
T=2:=082s
19.28:
Ty=1s g1 =9.81 m/s?
T,=2? 2 =9.82 m/s>
- T, - 981
982

. /9.82
In 1s, it recoats, ,[——s.
981
1] 0.01
=1+ | =
2 [9.81}
1 [0.01

Gainin1s=—|—|=5.09684 x 10*s
21981

Gain in 1 day =44.04 s

19.34:
M=1kg/m x (37.76 x 102)=37.76 x 10 > kg
h= (15 = (7.76/2)* = 14.49 cm
—2
[1x(7.76x1072)x (1419 x 10%) +| 2 x 1x 1.5x 1072 « 1449 X107
d= =
3776 x 10
=8.73 cm
T=2r ;
\/ Mgd
2
= 1= (i) Mgd
2

=4.8 x 10 kgm?



