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the ground; c) the horizontal distance from the base of the build­
ing to the point where the rock strikes the ground. d) Draw x-t, 
y-t, vx-t, and vy-t graphs for the motion. 

SECTION 3-5 MOTION IN A CIRCLE 

3-20 On your first day at work for an appliance manufacturer, 
you are told to figure out what to do to the period of rotation dur­
ing a washer spin cycle to triple the centripetal acceleration. You 
impress your boss by answering immediately. What do you 
tell her? 

3-21 The earth has a radius of 63 80 km and turns around once 
on its axis in 24 h. a) What is the radial acceleration of an object 
at the earth's equator? Give your answer in m/s2 and as a fraction 
of g. b) If aract at the equator is greater than g, objects would fly 
off the earth's surface and into space. (We will see the reason for 
this in Chapter 5.) What would the period of the earth's rotation 
have to be for this to occur? 

3-22 A model of a helicopter rotor has four blades, each 3.40 m 
in length from the central shaft to the blade tip. The model is 
rotated in a wind tunnel at 550 rev/min. a) What is the linear speed 
of the blade tip, in m/s? b) What is the radial acceleration of the 
blade tip expressed as a multiple of the acceleration of gravity, g? 

/~In a test of a "g-suit," a volunteer is rotated in a horizontal 
(_¢e of radius 7.0 m. What is the period of rotation at which the 

centripetal acceleration has a magnitude of a) 3.0g? b) lOg? 

3-24 The radius of the earth's orbit around the sun (assumed to 
be circular) is 1.50 x 108 km, and the earth travels around this 
orbit in 365 days. a) What is the magnitude of the orbital veloc­
ity of the earth in m/s? b) What is the radial acceleration of the 
earth toward the sun in m/s2? c) Repeat parts (a) and (b) for the 
motion of the planet Mercury (orbit radius == 5. 79 x 10 7 km, 
orbital period== 88.0 days). 
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