PROBLEM 2/188 The car A has a forward speed of 18 km/h and is ac-

celerating at 3 m/s%. Determine the velocity and ac-
celeration of the ear relative to observer B, who
rides in a nonrotating chair on the Ferris wheel.
The angular rate £2 = 3 rev/min of the Ferris wheel
18 constant.
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PROBLEM 2/190 Hockey player A carries the puck on his stick and

moves in the direction shown with a speed v, =
4 m/s. In passing the puck to his stationary team-
mate B, by what angle « should the direction of his
ghot trail the line of sight if he launches the puck
with a speed of 7 m/s relative to himself?
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PROBLEM 2/198

The spacecraft 5 approaches the planet Mars along
a trajectory &b in the orbital plane of Mars with an
absolute velocity of 19 lom/s. Mars has a velocity of
24.1 km/s along its trajectory e-a. Determine the
angle 8 hetween the line of sight S-M and the tra-
jectory b-h when Mars appears from the spacecraft
to be approaching it head on.

M
24 1km/s
- a
l 5(3

/\
Jka/S\ I%E‘ |ﬂ
S b

R o

AMars will appeer f be approachHing

the spacecroyt heod on when Uiy, (5 @long Fhe
//,',e of é‘/.ghf M-S,

Y= Yt Yy,

Ypays = 756 km/s

f/,:,y = 24./! hkhm/J/s

{UM/5)2=//9-0)Z+ (24./)°- 2(19.0)(24.1) cos /5° = 57.2 (hm/s)E
Z4. / - 7.56

Sinlrr-g)  5/n/5°

J/l"?[f)"-/.?) =5/}7p: o.d246, 3= 55:.6°



PROBLEM 2/210

Determine the constraint equation which relates
the accelerations of bodies A and B. Assume that
the upper surface of A remains horizontal.
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Determine an expression for the velocity vy of the

PROBLEM 2/217

cart A down the incline in terms of the upward ve-
locity vy of cylinder B.
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PROBLEM 2/232 The small eylinder 13 made to move along the ro-

tating rod with a motion between r = r, + b and
r=ry— bgivenbyr =nrg +bsingg-{. where £ 1s

the time counted from the instant the cylinder
passes the position r = ry and 7 is the period of the
oscillation (time for one complete oscillation). Si-
multaneously, the rod rotates about the vertieal at
the constant angular rate #. Determine the value
of r for which the radial (r-direction) acceleration is
Zero.
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Car A negotiates a curve of 60-m radius at a con-

PROBLEM 2/241

stant speed of 50 km/h. When A passes the position
shown, car B i 30 m from the intersection and is
accelerating south toward the intersection at the
rate of 1.5 m/s®. Determine the acceleration which
A appears to have when observed by an cecupant of
B at this instant.
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= 4.58 m/s?
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PROBLEM 2/243

At the instant depicted, assume that the particle P,
which moves on a curved path, is 80 m from the
pole O and has the velocity v and acceleration a as
indicated. Determine the instantaneous values of 7,
#, 0, 6, the n- and t-components of acceleration,

and the radius of curvature p.
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