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Chapter-17

17.1:
0=4r -3 + 2t
6(2) =4 (2)* —3(2)* +2(2) = 24 rad
=12 —61+2
(2) =12 (2)* - 6(2) + 2 = 38 rad/s
=246
a(2) =24 (2) — 6 = 42 rad/s?
17.2:
O=1+21 6(3) =32 +2(3) = 15 rad
w=2t+2 @(3) =2 (3)+2=_8rad/s
a=2 a(3) =2 rad/s?
17.3:
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0(2.82) = %(2.82)2 + %(2.82) =534 red

a= Erad/s2
4
17.4:
a=kt

kt?
w="—+
> Wy

3
0=%+w01+ 6,

17.5:
a=3" -2t

=7 -7 [since @, = 0]

[since 8, = 0]



17.6:

4 3 3.0
H=—03B)Y-—0B)+2
(3) 3() 2()

=24.5 rad/s

I CI M
6(3) 3 2 (3 +203)

=19.5 rad/s’®
17.7:
o = 2400 rpm

—2400 x 2F =80 rrrad’s
60

17.8:

@=4 rrad/s
4r
o

X 60 = 120 1pp,

17.9:
6=3225rev
=32.25x%x2rrad
=64.5 rrad
17.10:
oy =0
2r
@ =300 ryp, =300 x 0 = 10 rrad/s

@) o=+ ot
_w-o, 10r-0
t 10

= rrrad/s’

(i)  O=ampt+ % af

=0+ %(n) (5% =12.57rad

=6.25 nev
w=ay+ ot
=0+ (5 =5nrrad/s
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17.11:
ay = 10 rrad/s
w=0
-0, 0-107 -2
15 3

zrrad/s?
1
0=yt + 3 at

= 10ﬂ(15)+%(_327rj (15)

=150r—757r="T5xrad
17.12:

=0
2
@ ="7200 rpm = 7200 x 0 =240 rad/s

w-0, 240r-0
t 6

=40 zrrad/s’

o=
1
49=a)0t+5 art

=0+ %(40 ) (6)

=7207 (or) 360 rev
When switched-off
o = a)02 +206
_ @’ —wy _0-(240m)°

26 2(200x)
=144 rrad/s’

o

w=m)+ ot
_w-0, o—(240m) _
o —144r

= t 1.67s

17.13:
2
@y = 6000 rpm = 6000 x 0 =200 wrad/s

o= 10,000 rpm = 10,000 x 26_7(: =333.33 rrad/s
w-o, 333337-2007

¢ 25
= 167.55 rad/s’

a:




17.14:

17.15:

17.16:

0=a)ot+%m2

=(2007) (2.5) + %(167.55) (2.5)°

=2094.4 rad
= (333 complete revolutions)

0=a)ot+lat2
2

V4 1 5

—=0+—-a(3

4 2 ®)

T
a= = rad/s?
W=yt ot

v
=0+-—(3
18()

-z rad/s
6

2
=45 rpm = 45 x 6—;’ = 4.71 rad/s

vi=r,o=(1)@.71)=4.71 m/s
a,=r,@=(1) (4717 =222 m/s>
vg = rgw=(0.4) (4.71) = 1.88 m/s
ap=rpa =(0.4) (4.71)> = 8.87 m/s®

w=0

0(=£rad/s2
4

o=+ at

0+ 7
o4) =0+ 7 (4)

= zrrad/s
Vy=ry 0= 1 (7Z)=314m/s
(@) =r o=1 (%) = 0.785 m/s>
(ay), =714 0)2
=(1) (7)*=9.87 m/s*
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B: vg =rgw=(0.4) (7)=1.26 m/s
(ap),=rp a=(0.4) (%) =0.314 m/s’

(ap), = ’”sz
=(0.4) (r)*=3.95 m/s*
17.17:
r=20cm=0.2 cm
t=2s
o= /4 rad/s’
0=+ at

=0+£(2)=£rad/s
4 2
T
v=row=(0.2) 5 =0.314 m/s

a,=ro=(0.2) (%) =0.16 m/s>

a,=ra? = (0.2) (g) = 0.49 m/s?
17.18:
=0
o= /2 rad/s
2
Oax = 150 rpm = 150 x 6_7(: = Srrad/s

o=yt ot
_W-w, 57T-o0

o /2
(i) Atr=4s

=10s

t

@) =0+ (g) (4) =2 zrad/s

v=ro=(0.3)(27)=1.88 m/s
a,=rd=(0.3) (7/2) = 0.47 m/s*
a,=ra’ =(0.3) 27)* = 11.84 m/s

(i) Atz=38s,

@(8)=0+ (g) (8) =4 rrad/s

v=ro=(0.3) (47)=3.77 m/s
a,=ra=(0.3) (72) = 0.47 m/s*
a, =ra? = (0.3) (47 = 47.4 m/s>



(iii) Atr=12s,
O = oy = S7rad/s

&a =0
v=rw=(0.3) (57)=4.71 m/s
a,=0
a,=ra* =(0.3) (57)* = 74 m/s*

17.19:
ri=1cm
7 =2.5cm

Since the tape is moving without slipping
ViT=Wwnm
r @y =1y @
(1) 30) = (2.5) (@)
= o, =12 rpm
17.20:
rg=a
vp=a @

r.=v2a
ve=v2aw

17.21:
rr=5cm
r,=10cm
o, =50 rpm
When there is no slipping,
Vi =W
r @ =r,
(5)(50) =10 w
w =25 rpm in the clockwise direction
17.22:
v=0.25m/s
r =0.5m

a)=K = % =0.5rad/s
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a,=ra’ = (0.5) (0.5)*
=0.125 rad/s®

17.23:
a,= 0.1 m/s>
v =y, tat
=0+(0.1) (2)
=0.2 m/s
2
=Y - 02 =0.4 rad/s
r 05
a= 4 01 =0.2 rad/s’
r ..
a, =ra* = (0.5) (0.4)* = 0.08 m/s’
17.24:
v=10m/s
t=3s
_ 10—
g =YV 21020 5o e
t 3
_v_ 10 =40 rad/s
r 02
a,=rd
. 4
= a=afr=22 =20 g
025 3
17.25:

a= z rad/s’
50
T
ax — — rad/s
W 1

Time taken, t = Lomax. 12.5s
o
(i) Att=35s,
V4 V4
0=+ at=—(5)=—rad/s
“ 50() 10
V=ro

=10 z = rm/s
10
a=ra= 10(1J — 0.2 7rad/s?
50

a,=ra? =10 (%) = 0.1 7% rad/s?
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(ii)) Atr=10s,
V4
ow=—(10)=0.2 rrad/s
50

v=10(0.2) z=27mm/s
a, = 10 (7/50) = 0.2 rrad/s>
a,=10 (027> = 0.47° rad/s®
(iii) Atr=15, 0= Wy, = 74 rad/s

v =(10) % =2.57m/s
a,=0

T 2
a,=10 " =0.625 7° rad/s

17.26:
w=2rrad/s
Velocity of chain, v=r @
0.15
= (TJ 2n
=0.157red/s
Since there is no slipping,
v

Wrear gear r
val gear

_ 0157
(0.06/2)
= Srrad/s

o rear wheel = 5zrad/s
Since the wheel rolls without slipping,

Vo=r
=(0.3)(57n)
=4.7m/s

17.27:
Vo =15 m/s

r=25cm=025m
(1) The absolute velocity of point 4 is
VA= Vot Vo
0=vo+ v
= Vao =1 W=
= vy/r=20rad/s
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(ii) Point B:

vp=Vvot Vg

VB = 4/ (%)2 + (VB/a)2

4
) 2 Sm/s
=4/5"+5 =7.07m/s
(iii) S s
- 3
ve=votva S /s

Since they are in the same direction
Ve =V, T Ve,
=10m/s
(iii) Point D:
Vp=Vo+ Vpp
vp =, + ()% + 2(5,)(v,,) cos 1350

=383 m/s
at 67.5 to the horizontal

17.28:
Vau B
40
VB )
40° 4
Vi _ Vg _ Va
sin40° sin50°  sin 90°

= vy =S50 5 38

sin 40°

sin 90°

= vy=3.11 m/s
B4 sin40°
11
w="YBA4 - 311 =2.07 rad/s§

48 L5

17.29:
Vg B
409
[0)
40°
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Va _ VB _ VB4
sin30° sin60°  sin 90°
= ,= SO0 730 s 1
sin 30°
sin 90°
Vg = ——— vy =2m/s
B Sin 300
= Vela 1.33 rad/s 3
AB
17.30:
V4
309
VB4
Vg
609 30° w

v
>V, 4

Since the included angles are equal,
Vy :VB:VB/AZQ.ITI/S

ngzm/s
a)=m=—=lrad/s§
AB

17.31:

2
@ =200 rpm = 200 6—’5 —20.94 rad/s

Vy=roq4 @
= (0.1) (20.94)
=2.09 m/s

(0.1) sin 30° =(0.4) sin @
= 6=71.8°
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V4 _ Vp _ VB4
sin 82.82° sin37.18°  sin 60°
= py = SI3TI8 57 mis (to the left)
sin 82.82°
sin 600
=——v,=1.82m/
VB4 Ging2.820 s

= Ve _ 4.55 rad/s )
AB

17.32:
Va V4 A
90 -6 v,
Wyp
90°- 06 90°— 0
2] Vs TC B Vp
¢
VB4
asin @=bsin¢ +c
vy =aa
_® SlI'l p+c) o
sin 8
V4 _ Vp _ VB4
sin (90°—¢) sin(@—¢@) sin(90°—6)

- o= sin (6 + @)

sin (90°— g)

sin(@+¢) (bsing+c o
sin (90° — @) sin @
_sin(6+9)
cos ¢ sin 8
sin 6 + ¢+c?s€s1n 1) (bsin 6+ ) @

cos @sin @

(1 +tan @cos ) (b sin ¢+ c)w

sin (9000 o)
V4

sin (9000 o)

cosg (bsino+ ¢)
w

(bsing+c) w

VB/4

cos g sin
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=cot @[b tan ¢ + ¢ sec glw

1] c 1]
=cot@ _tano+ —secOd. @

H b H
17.33:

V4 a2

(0]
v, 0

15— 75 sin 60°
sin p= 2> 7;5“160 ~0.425

= ¢=25.15°
©=100 rpm

=100 x 2—” =10.47 rad/s
60

V=T @
=(0.075) (10.47)
=0.785 m/s
V4 _ Vp _ VB4
sin115.15°  sin34.85°  sin 30°
= vg = w v, = 0.496 m/s to the left
sin115.15°
sin 30°
=————v,=0434 m/s
A Gn11515 A
10) = Y4 =%=2.17rad/s>
AB

17.34:
=60 rpm =2 rrad/s
vy=r19a @=(0.05) (27)=0.314 m/s
12 sin 75° — 5 sin 60°

sin ¢ = =21.29°
¢ 20
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V4 —_ Vs — VB4
sin53.71°  sin8129°  sin45°
= VB:M v, =0.385 m/s
sin 53.71°
Wy = vlo,B =3.21 rad/s
sin 45°
vgyy = ———— v, =0275m/s
B sins3710 !

_ VB4 _
W p = —% =138 rad/s
4B~ T p

17.35:

Ve

Ve

Ve _ Vs _ Vi
sin90° sin45°  sin45°
- vy = S04 0,707 mis
sin 90°
vgic =0.707 m/s
~vge 0707
W =25 = —— =1414rad/s
B¢ "BC 05 )
vy _ 0707
Wp=—2="""=1414rad/s
B4B 05 3



