Math 322(Applied Mathematics)
Problem set II
1. The point in a lunar orbit nearest the surface of the moon is called perilune and the point furthest from the surface is called apolune. The Apollo 11 spacecraft was placed in an elliptic lunar orbit with perilune altitude 110 km and apolune altitude 314 km. find the equation of this ellipse if the radius of the moon is 1728 km and the center of the moon at one focus.
2. In the LORAN radio navigation system, two radio stations located at A and B transmit simultaneous signals to a ship or an aircraft located at P. Suppose that station B is located 400 miles east of station A on a coastline. A ship received the signal from B 1200 microseconds before it received it from A.
(i) Assume that the Radio signals travel at a speed of 980 ft per microsecond, find the equation of the hyperbola on which the ship lies.
(ii) If the ship is north of B, how far off the coastline is the ship?

3. A suspension bridge is constructed of two towers, 2000 feet apart, with a cable strung between them. The cable is attached at the top of the towers, 500 feet above the road surfaces. The cable takes the shape of a parabola with the vertex just touching the road surface. Vertical struts, spaced 200 feet apart, connect the cable to the road.

(i) Write an equation for the graph of the parabolic cable. 
(i) Determine the length of each of the vertical struts.
4. A jet traveling at faster than the speed of sound creates a cone-shaped wave through the air. As the plane flies parallel to the ground, the ground and cone intersect along one branch of a hyperbola. A thunder-like noise called a sonic boom is heard at any point on the hyperbola. The boom is most noticeable at a point 40 miles behind the aircraft. The width of the hyperbola at the point is about 5 

times the altitude of the jet. If the equation of the hyperbola is 
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Find the height of the aircraft at this point.

5. A tree falls in the forest and no one is around to hear it. But sensor A records the vibration of the noise it made. Sensor B also records the vibrations, but 9 seconds after sensor A. The sensors are 11000 feet apart. Determine an equation for the hyperbolic path on which the tree must have fallen. (The speed of sound is about 1100 feet per second)
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