e sports car, having a mass of 1700 kg, is
E ontally along a 20° banked track which is

as a radius of curvature of p = 100 m. If the
cient of static friction between the tires and the road
determine the maximum constant speed at
car can travel without sliding up the slope.

Neos20° ~0.2Nsin20° —1700(9.81) =0

N=19140.6 N
o bfm
19 140.65in20° + 0.2(19 140.6)c0s20° = 1700| ——

=24.4 m/s Ans

Umaa



DaVince Tools
This PDF file was created by an unregistered copy of the shareware program DaVince Tools. For more information about DaVince Tools and how to register your software (which will remove this notice), visit http://www.davince.com


13-54. Using the data in Prob. 13-53, determine the
minimum speed at which the car can travel around the
track without sliding down the slope.

+TEF =0;  Ncos20° +0.2Nsin20° —1700(9.81) =0

N=16543.1N

i v
L TF, =ma,: 16543.15in20° - 0.2(16543.1)c0s20° = 1700( 1'&; )

Umin = 12.2 mfs Ans




#]13-60. At the instant 8 = 60°, the boy’s center of mass
G is momentarily at rest. Determine his speed and the
tension in each of the two supporting cords of the swing
when # = 90°. The boy has a weight of 60 Ib. Neglect his
size and the mass of the seat and cords.

60
NIF =ma,; mmﬁzﬁ—iq a =322c080

2
/"ﬂ‘: =ma,; 2?—&&'!}9:%(%) m
vdv=ads however ds = 1048

v )
[ vdv=[55. 32200508

v =9.289 fi/s

From Eq/[1] 27— 60sin9ge = 0. (9289 _
n 322l 10 T=3801b

An



aving a mass of 1.5 kg, moves along
the equations r= (4 +3r) m, 6=
=(6— 13) m, where ¢ is in seconds.
and z components of force which the
article when 1 = 2 s.

F=3mis F=0

6=24,.,,=4radss 6 = 2 rad/s?

(9.81)=1.5(-12) £/ =-3.28N

j = =31 §=~6f,.;, = -12 m/s?
=-160 m/s?
23)(4) = 44 m/s?
(-160) = 240 N Ans
.5(44) = 66 N Ans

=

\ 150581
-

P

¢

*

&



*13-88. The boy of mass 40 kg is sliding down the spiral
slide at a constant speed such that his position, measured
from the top of the chute, has components r = 1.5 m,
8 = (0.7t) rad, and z = (—0.5t) m, where ¢ is in seconds.
Determine the components of force F,, Fy, and F. which
the slide exerts on him at the instant = 2 5. Neglect the
size of the boy.

r=1.35 =07 z=—0.5¢
F=r=0 6 =07 =05
=0 =0

40(9.81) N
ap=F—r? =0-1500.7)% = —-0.735

4 4

ap =rf + 26 =0 " A

Wil

4. =5=0

> F, =ma,; F, =40(—0.735)=—294 N Ans
Y Fo=may. F,=0 Ans
Y F.=ma.: F.—40(9.81)=0

F.=392N Ans




particle is guided along the circular
tted arm guide. If the arm has an
= 4 rad/s and an angular acceleration
instant & = 30°, determine the force of
icle. Motion occurs in the horizontal

r =2(0.5cos6) = 1 cos @

;= —sin A8
F = —cos06% — sin 68
6 N
At @ = 30°, § = 4 rad/s and § = 8§ rad/s’ 300"
r = 1cos30° = 0.8660 fi
F=—sin30°(4) = -2 fus F

F = — cos30°(4)? — sin30°(8) = —17.856 fvs’
a, =F —rf? = —17.856 — 0.8660(4)* = —31.713 fus?
ap = ré + 26 = 0.8660(8) + 2(—2)(4) = —9.072 fu/s’

0.
A+Y Fo=ma: — Ncos30" = ?52(—3].713) N = 0.5686 1b

+ Y Fuo =may; F —0.5686sin30° = 3(;'—52(——9.072}

F=01431b Ans




22-1. When a 20-lb weight is suspended from a spring,
the spring is stretched a distance of 4 in. Determine the
natural frequency and the period of vibration for a 10-Ib
weight attached to the same spring.

20
k= —+ =60 Ib/ft
IF]
Wy :\/Ez }% = 13.90 rad/s
ot 312
T = = =0452s Ans



1 22-5. A 2-1b weight is suspended from a spring having
a stiffness k = 2 Ib/in. If the weight is pushed 1 in.
upward from its equilibrium position and then released
from rest, determine the equation which describes the
motion. What is the amplitude and the natural frequency
of the vibration?

k=2(12) = 24 1b/ft

t k 24
WN = ‘/: = 5 = 19.66 rad/s
;. m 32‘2

f='2"—"=113m Ans
3 by g

1

<=—E. v=0at:=0

‘rom Eqs. 22-3 and 22-4.

!
- B
E 0+

C= VAT B2 =00833 fi=1in. Ans
Position equation,

y=(00833cos 19.7r) f Ams



22-10. A pendulum has a 0.4-m-long cord and is given
a tangential velocity of 0.2 m/s toward the vertical from a
position # = 0.3 rad. Determine the equation which des-
cribes the angular motion.

See Example 22-1.

gz [98
n = - = — =49
W=l T

8 = Asinw,t + B cos w,t

0 = 0.3 rad when r = 0.
03=0+4+8: B=03

8 = Aw, cos w,t — Bwy, sin w,t

Since s = 61. i = 61. Hence,
—02=6(04).6 = —0.5 when 1 =0,

—0.5= A(4.95); A =-0.101

Thus,

= —0.101 5in(4.95¢) + 0.3 cos(4.95:1) Ans



