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12-127. The race car has an initial speed v, = 15 m/s at
A. If it increases its speed along the circular track at the
rate a, = (0.4s) m/s?, where s is in meters, determine the
time needed for the car to travel 20 m. Take p =150 m.

vdv

=0.45 = ~—
a; ds

ads=vdy
L’O.«ds:fsvdv
£ vzv

0452
o 2

2

15

0452 V 225

2 2 2

vV =0.45% + 225

= /0.452+ 225

v=

&8

ds "‘I'd‘
o V0.452 4225 %0

ds
=0.632 456¢
0

V52 +562.5
In(s + 57 +3562.3)|; = 0.632 456+

In(s + /52 +562.5) - 3.166 196 = 0.632 4561

Ats =20 m,

t=1.21s Ans




12.132 The truck travels at a speed of 4 m/s along a
circular road that has a radius of 50 m. For a short distance
from s = O, its speed is then increased by v = (0.05)
m/s?, where s is in meters. Determine its speed and the
magnitude of its acceleration when it has moved s = 10 m.

Velocity : The speed v in terms of position 5 can be obtained by applyingvdv = ads
vdv = ads .

|7 vdv="005sds
4m/s (]
v =(/0.052+16) m/s

Ats=10m, v=¢0.05(102) + 16 = 4.583 m/s = 4.58 m/s Ans

Acceleration : The tangential acceleration of the truck at s = 10 m is g, = 0.05(10)
= 0.500 m/s’. To determine the normal acceleration, apply Eq.12-20.

a"=1_)z_4.583’_0420 2
) o ¢ m/s
The magnitude of the acceleration is

a=a+ql = y/0.500°+0.420 = 0.653 m/s>  Ans
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12.155 The automobile is traveling from a parking deck
down along a cylindrical spiral ramp at a constant speed
of v = 1.5 m/s. If the ramp descends a distance of 12 m
for every full revolution, 8 = 27 rad, determine the
magnitude of the car’s acceleration as it moves along the
ramp, r = 10 m. Hint: For part of the solution, note that
the tangent to the ramp at any point is at an angle of ¢ =
tan™' (12/[27(10)]) = 10.81° from the horizontal. Use
this to determine the velocity components v, and v,
which in turn are used to determine @ and 2.

12
¢=tan"(~—~)= .81°

370 10.81

2
v=1.5m/fs ¢
27 (1o m)

v, =0
Ve = 1.5c0810.81° = 1.473 mys Since =90
¥ =715 5inl0.81° = ~0.2814 s & =F=rf =0-100.1473 = ~0.217
Since

Gg = r@+ 270 = 10(0) + 2(0)(0. 1473) =0

r=10 =0 y=g¢ 4 =520
, =7 =

, _ 1.473
Vg = rf = 1.47. = e =
°=r 3 1o = 01473 a=y(-0217F + (07 + (0 = 0.217 m/s*  Ans
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12-159. The partial surface of the cam is that of a loga-
rithmic spiral 7 = (40¢%9%) mm, where @ is in radians.
If the cam is rotating at a constant angular rate of 6 =
4 rad/s, determine the magnitudes of the velocity and ac-
celeration of the follower rod at the instant 6 = 30°.

0.05
r =409  p = 40¢ (6> = 41,0610

om(ﬂ>
F=2e"99 p=2¢ \6/(4) =821 mm/s Ans

F=0. 16().()5/4 (9’)2 + 26().()5(ié'

0osf —
F=0.1le (6)(4)2+0=1.64 mm/s? Ans
6 = T
T 6
f =4

r = 400058




12.169 The mechanism of a machine is constructed so that
the roller at A follows the surface of the cam described by
the equation r = (03 + 02cos@) m.1f6 = 0.5rad/sand
' ® = 0, determine the magnitudes of the roller’s velocity and -
acceleration when 6 = 30°. Neglect the size of the roller.
Also compute the velocity components (v,), and (v4)y of
the roller at this instant. The rod to which the roller is
attached remains vertical and can slide up or down along r= (0.3 + 02cos 6)
the guides while the guides translate horizontally to the left.

e=0

r= ~02sin@ 6

. .2 ..
r = ~02(cos@ & + sin6 8)

| At @ = 30°

i

E r = 0473

- (%) j = ~005
f

r=03+02cos8 v = -00433

v, =r= —005

ve = r@ = 0473(05) = 0237

v = ./'(_—T)_(—)m)_’ = 0.242 m/s Ans
4 =F-rf = -00433 - 0473(05)’

g = —0.162 m/s*

G = rb+2r8 = 0+ 2-0.05)(05)

ag = —0.05 m/s

a = /(=016 + (-05)7 = 0.169 m/s>  Ans

(&) v, = 005 cos30° + 0.237 sin30°

v, = 0.162 m/s Ans
N v, = -005 sin30° + 0237 cos30°

v, = 0.180 m/s Ans
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