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Ornek 4

13-99.  For a short time, the 250-kg roller coaster car is
traveling along the spiral track such that its position
measured from the top of the track has components
r= B'm. 6= (0.1 + 0.5) rad, and z = (—0.2) m, where
fJs in seconds. Determine the magnitudes of the
components of force which the track exerts on the car in
the r, 6,and z directions at the instant 1 = 2 5, Neglect the
size of the car.

Kinematic : Hete, r=8m, f=F=0, Taking the required time derivatives
ate=1s, wehave '

6=011+05,,;, =0700rad  §=0.100radls =0

2==02,,5, =-0.400m =-0200mis #=0

Applying Eqs. 12— 29, we have &
. Az ' .
g == =0-8( 0100°) = —0.0800 m/s f 250(98””,./
ag = rfi+2/6 = 8(0) +2(0) (0.200) =0 s /
g =F=0 — /’ Qg
' &
Equation of Motion : Fé
EE=ma;  F=250(-0.0800) = -20.0N Ans
IF,=ma;  F=250(0) =0 Ans E
CIEemg;  E-2500040=25000) . e
F =2452.5 N =245 kN Ans
Ornek 5

(b)

tangent

The smooth 0.5-kg double-collar in Fig. 13-19a can freely slide on arm
AB and the circular guide rod. If the arm rotates with a constant
angular velocity of & = 3 rad/s, determine the force the arm exerts on
the collar at the instant § = 45°. Motion is in the horizontal plane.

SOLUTION

Free-Body Diagram. The normal reaction N of the circular guide
rod and the force F of arm A B act on the collar in the plane of motion,
Fig. 13-19b. Note that F acts perpendicular to the axis of arm A B, that
is, in the direction of the 6 axis, while N acts perpendicular to the
tangent of the circular path at 6 = 45°. The four unknowns are
Ne, F, a,, ag

Equations of Motion.
+/2F, = ma,; —N¢cos 45° = (0.5 kg) a, (1)
+NZFy = may; F — N¢sind45° = (0.5 kg) ag (2)

Kinematics. Using the chain rule (see Appendix C), the first and
second time derivatives of r when # = 45° 6 = 3rad/s,f = 0, are

r=08cos# = 0.8cosd45° = 05657 m
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Fig. 13-19 i = —08sin 6§ = —0.8sin 45°(3) = —1.6971 m/s
V= —O.B:Sin 0 6+cos 0 (‘ﬂ
= —0.8[sin 45°(0)+cos 45°(3%)] = —5.091 m/s’
We have

a, = ¥ —rf® = —5091 m/s* — (0.5657 m)(3 rad/s)® = —10.18 m/s’

ap = 0 + 279 = (05657 m)(0) + 2(—1.6971 m/s)(3 rad/s)

—10.18 m/s’

Substituting these results into Eqs. (1) and (2) and solving, we get
Ne=1720N
F=0 Ans.

Ornek 6

13-87. The 2-kg rod AB moves up and down as its end
slides on the smooth contoured surface of the cam, where
r=0.1 mand z = (0.025in29) m. If the cam is rotating
at a constant rate of 5 rad/s, determine the maximum and
minimum force the cam exerts on the rod.

Kinematic: Taking the required time derivatives, we have

f=5rads H=0

z=0025in20 :=004c0s200 ¥ = 0.04(cos 268 — 2sin 2069

Thus,
a; = ¥ = 0.04fcos 20(0) ~ 2sin26(5%)] = —2sin2¢
AL B = 45°, a; = -235in90° = -2 m/s?

ALl =—45°, a, = -2sin(~90°) = 2 m/s’

Equation of Motion: At 6 = 45°, applying Eq. 13-9, we have
Y E =mag (Fpn —209.81) = 2(=2)

(Fuin =156 N Ans

At 8 = —45° we have
L F =maz (Fpuy—2(9.81) = 2(2)

{(F)pay =236 N Ans

Ayni soruyu sunun i¢in ¢dzin

Cevap (21.2 N, 11.2 N)
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