Math 153 Chapter 10 Application Problems
Summer 2010

1. A solar collector for heating water is constructed with a sheet of stainless steel that is formed into the shape of a parabola.  The water will flow through a pipe that is located at the focus of the parabola.  At what distance from the vertex is the pipe?  The pipe is 6 meters wide, and 1 inch deep at the deepest.



9/4 m







2. A cable of a suspension bridge is suspended (in the shape of a parabola) between two towers that are 120 meters apart, and 20 meters above the roadway.  The cables touch the roadway midway between the towers.  a) find the equation for the parabola.  b) find the length of the cable connecting the towers.



[bookmark: _GoBack]128.37 meters

x2=180y







3. Probably the most famous of all comets, Halley’s comet, has an elliptical orbit with the sun at one focus.  Its maximum distance from the sun is approximately 35.29 AU (an AU = the average distance from the earth to the sun ≈ 92.956x106 miles) and its minimum distance is approximately 0.59 AU.  Find an equation for its orbit in AU.  Find the eccentricity of its orbit.



, e=1.03




4. 

Consider a projectile launched at a height h above the ground and at an angle θ with the horizontal.  If the initial velocity is v0 feet per second, the path of the projectile is modeled by the parametric equations .  Here, the center field fence in a ballpark is 10 feet high and 400 feet from home plate.  The ball is hit 3 feet above the ground and leaves the bat at an angle of  degrees with the horizontal at a speed of 100 miles per hour.  a) write a set of parametric equations for the path of the ball (be sure to convert to feet/sec). b) use a graphing utility to sketch the path of the ball when θ=15°.  Is the hit a home run?  c) repeat for 23°. d) find the minimum angle at which the ball must be hit to be a home run.





b) not a homerun, c) homerun

d) θ=19.38 degrees





5. 
Find the area of the cardioids given by the parametric equations  on the interval [0,2π].


6πa2





6. 
Find the area between two cycles of the logarithmic spiral , [-2π,0] and [0,2π].

10.64




7. Find the surface area of the torus generated by revolving the circle r=2 around the line r=5secθ.  Can you find the volume?
SA=40π2, V=20π2
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