Math 153, Final Exam, Summer 2010	Name ________________________________________

Instructions: Show all work to receive credit.  Exact values are preferred, except in word problems.

1. 

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). d) find the minimum angle (in degrees) at which the ball must be hit to be a home run. (10 points)
















2. For each of the parametric curves, sketch the graph and indicate its orientation.  Write the non-parametric form of the equation. (10 points)
a. 








b. 








3. For each of the parametric curves in problem #2, find all points of vertical and horizontal tangency to the curve.  Then determine the intervals on which the curve in concave upward/downward.  Use the first and second derivatives in parametric form. (10 points)


















4. 
Find the arclength of the curve on the given interval [0,2]. (10 points)













5. 
Find the area of the inner loop of  (10 points)











6. Suppose that the given points are vertices of a triangle in space.  i) Determine if the triangle is a right triangle, isosceles or neither.  ii) Then find the midpoint of the longest side.  iii) If the triangle is not a right triangle, say whether it is acute or obtuse.  Explain your reasoning.  iv) Find the area of the triangle. (10 points)
(5,3,4), (7,1,3), (3,5,3)
















7. 
Prove that .  (10 points)

























8. Find the area of the parallelogram given by (1,1,1), (2,3,4), (6,5,2), (7,7,5). (10 points)




















9. Three forces with magnitudes of 400 newtons, 280 newtons and 350 newtons act on an object at angles of -30°, 45°, and 135°, respectively, with the positive x-axis.  Find the direction and magnitude of the resulting force. (10 points)
























10. Sketch the graph of the surfaces.   (10 points)
a. 









b. 












11. Convert the equation in cylindrical or spherical form to rectangular form. Simplify as much as possible and put into (some) standard form.  Sketch a graph of the equation.  (10 points)
a. 













b. 









12. 

For the vector-valued function, find  for the curve. (30 points)



























13. Sketch the space curve represented by the intersection of surfaces, then represent the curve by a vector-valued function using the given parameter. (10 points)
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