Calculus Trig Unit 2.6 Trig Related Rates Practice Problems WS

1)

A hot air balloon rises vertically at a constant rate of 10 feet per second. An observer is lying on
the ground 200 feet from the spot directly bel ow the balloon watching the balloon rise.

a) Draw a diagram of the situation. Label all fixed quantities with their value, and label all
changing distances with variables. Draw arrows to show the direction that the distances will
change.

b) At 20 seconds, how highis the balloon? What is the angle of elevation from the observer to
the balloon?

¢) If the angle of elevation is 60 degrees, how high is the balloon? To the nearest second,
how much time is needed for the balloon to reach this height?

d) If the angle of clevation from the observer to the balloon is 30 degrees, how high s the
balloon? To the nearest second, in how much time did the balloon reach this height?

¢) When the balloon is 1000 feet above the ground, what is the angle of elevation from the
observer to the balloon? To the nearest second, in how much time did the balloon reach this
height?



2)

A ski boat is pulling a parasailer above a large lake. The rideris attached to the boat by a tow
rope, 7. As the boat’s speed increases, the rider’s distance above the water increases. The length
of the tow rope is controlled by a winch mounted on the back of the deck so that the rope forms
an angle with the deck.

Q a) When the length of the tow rope is 200 ft and /1 = 120 feet, what is d?

A ski boatis pulling a parasailer above a large lake. The nderis attached to the boat by a tow

b) When the length of the tow rope is 200 ft, what is the measure of the angle formed by the
rope and the deck of the boat?

¢) As more rope is released, the angle between the tow rope and the deck of the boat increases
at 2 degrees per 5 feet of rope. If the total length of the tow rope increases to 240 feet, what
is the measure of the angle?



3) The angle 8 is increasing at a constant rate of 6 radians per hour. At what rate is the side of length x
increasing when x = 6 feet?

4)

A camera on the ground 200 meters away from a hot air balloon records the balloon rising into the sky at a
constant rate of 10 m/sec. How fast is the camera’s angle of elevation changing when the balloon is 150 m
in the air?




5)

A kite 40 m above the ground moves horizontally at the rate of
32 . At what rate is the angle between the string and the
horizontal decreasing when 80 m of string has been let out?

6)

A man stands 12 metres away from a flagpole. He holds onto a long rope attached to the flag. As the
flag is raised at a rate of 10 metres per minute, the rope runs tautly through the man's hands (so that
it is always kept straight). Find the rate of change of the angle between the rope and the flagpole, at
the moment when there is 24 metres of rope between the flag and the man.



7)

A man walks along a straight path at a speed of 4 ft/sec. A searchlight
is located on the ground 20 ft from the path, and is kept focused on the
man. At what rate is the searchlight rotating when the man is 15 ft
from the point on the path closest to the searchlight?

8) Arowboat is pulled toward a dock by a rope from the bow through a ring on the dock 6 ft.
above the bow. The rope is hauled in a rate of 2 ft/s.

At what rate is the angle 8 changing when 10 ft. of rope is out?

Ring at edge
of dock




9)  Akite 100 ft above the ground moves horizontally at a speed of 8 ft/s. At what rate is the angle between
the string and the horizontal decreasing when 200 ft of string has been let out?

8 ft/s
="

100 ft

10)

A model rocket is launched 30 feet from Maria, and is rising vertically at
a constant rate of 20 ft/s when the rocket has an elevation of 40 feet.

How fast is the angle of elevation from Maria to the rocket changing at
that moment?



