Pre-Calculus

Test 1 Extra Credit Problems
Worksheet

1. Height of a kite – A person flying a kite holds the string 4 feet above ground level. The string of the kite is taut and makes an angle of 60° with the horizontal. Approximate the height of the kite above level ground if 500 feet of string is payed out.


437 ft

2. Surveying – From a point 11 meters above level ground, a surveyor measures the angle of depression of an object on the ground as 68°. Approximate the distance from the object to the point on the ground directly beneath the surveyor.


6.06 ft

3. Radio antenna – A guy wire is attached to the top of a radio antenna and to a point on horizontal ground that is 40.0 meters from the base of the antenna. If the wire makes an angle of 58°20’ with the ground, approximate the length of the wire.


76.1 m

4. Meteorological calculations – To measure the height h of a cloud cover, a meteorology student directs a spotlight vertically upward from the ground. From a point P on level ground that is d meters from the spotlight, the angle of elevation θ of the light image on clouds is then measured.

a. Express h in terms of d and θ.


h = d tan θ
b. Approximate h if d = 1000 m and θ = 59°.


1664.3 m

5. Airplane takeoff – An airplane takes off at a 10° angle and travels at the rate of 250 ft/sec. Approximately how long does it take the airplane to reach an altitude of 15,000 feet?


345.5 sec or 5.6 min

6. Designing a draw bridge – A draw bridge is 150 feet long when stretched across a river. As shown in the figure, the two sections of the bridge can be rotated upward through an angle o f 35°.

a. If the water level is 15 feet below the closed bridge, find the distance d between the end of a section and the water level when the bridge is fully open.


58 ft


b. Approximately how far apart are the ends of the two sections when the bridge is fully opened, as shown in the figure?


27 ft






7. Designing a water slide – Show in the figure is part of a design for a water slide. Find the total length of the slide to the nearest foot.


108 ft





8. Constructing a ramp – A builder wishes to construct a ramp 24 feet long that rises to a height of 5.0 feet above level ground. Approximate the angle that the ramp should make with the horizontal.


12.02°

9. The Pentagon’s ground area – The Pentagon is the largest office building in the world in terms of ground area. The perimeter of the building has the shape of a regular pentagon with each side of length 921 feet. Find the area enclosed by the perimeter of the building.


1,459,379 ft2
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