PRECALCULUS

Worksheet:  Angular and Linear Velocity
1) In a circle whose radius is 2 inches, find the length of the arc intercepted by a central angle of 1.25 radians.

2) A central angle of 2.5 radians intercepts an arc of 15 inches.  Find the radius of the circle.

3) A central angle in a circle whose radius is 4 inches intercepts an arc of 8 inches.  How many radians are there in the angle?

4) If the propeller of a plane makes ½ revolution around its axis, find the angular displacement in radians of a point on the end of the propeller.

5) A record player turntable rotates at 33 1/3 revolutions per minute (rpm).  Find the angular velocity of the turntable in radians per second.

6) The crankshaft of an automobile engine is rotating at 3600 rpm.  Find its angular velocity in radians per second.

7) Point P in on the outer edge of a record rotating on a turntable at 33 1/3 rpm.  Find the angular displacement in radians of the point in 0.5 seconds.

8) Find the distance in centimeters to the nearest tenth traveled by the point in exercise 7 above if the diameter of the record is 30.48 centimeters (let ( = 3.14).

9) A two-bladed aircraft propeller is 3.1 meters long. It rotates at 1500 rpm.  Find the angular velocity in radians per second, and the linear velocity in meters per second of the tip of a blade as it moves along a circular path.

10) A seat attached to the rim of a ferris wheel at point P that is 7.6 meters from the axle makes one complete revolution every 20 seconds.  Find, in meters per second, the linear velocity of point P along its circular path.

11) A point moving with constant speed counterclockwise around a circle of radius 5 inches completes 3 revolutions in 2 seconds.  What is its angular velocity?  What is its linear velocity?

12) A wheel of diameter 12 inches turns at 120 revolutions per minute.  What is the angular velocity of the wheel?  If the wheel rolls along the ground, how far will it roll in 3 minutes?

13) If the minute hand on the clock is 2 inches long, how far does the tip of the hand move in 15 minutes?  What is the angular velocity?

14) The propellers on an average freighter have a radius of 4 feet.  At full speed the propellers turn at 150 revolutions per minute.

a) What is the angular velocity in radians per minute at the tip of the blades?  At the center of the propeller?

b) What is the linear velocity in feet per minute at the tip of the blades?  At the center of the propeller?

15) David puts a rock in his sling and starts whirling it around.  He realizes that in order for the rock to reach Goliath, it must leave the sling at the speed of 60 feet per second so he slings it in a circular path of radius 4 feet.  What must the angular be in order for David to achieve his objective?

16) A large pulley 15 centimeters in diameter drives a small pulley 6 centimeters in diameter by a pulley belt that goes over the rim of each.  The small pulley is turning at 120 revolutions per minute.

a) Find the angular velocity of the small pulley in radians per second.

b) Find the linear velocity of a spot on the rim of the small pulley.

c) Find the angular velocity of the large pulley in radians per second.

d) Find the linear velocity of a spot on the rim of the large pulley.

e) How many revolutions per minute is the large pulley turning?

SOLUTIONS:

1) 2.5 inches

2) 6 inches

3) 2 radians

4) ( radians

5) 10(/9 radians/second

6) 120( radians/ second

7) 5(/9 radians

8) 26.6 centimeters

9) a)  50( radians per second

b)  77.5( meters per second

10) 0.76( meters per second

11) w = 3( radians per second;  v = 15( inches per second or 47.1 in/sec

12) w = 240( radians per minute;  s = 4320( inches or 13571.7 in

13) s = ( inches or 3.14 inches;  w = (/30 radians per minute

14) a)  300( radians per minute in each case

b)  tip = 1200( feet per minute

      center = 0 feet per minute

15) 15 radians per second

16) a) 4( radians per second


c)  1.6( radians per second

e)  48 rpm

b)  12( centimeters per second
d)  12( cm/sec

