10-10:50am Exam 1

Fall 2011 Math 0240

100 points total Your name: SOM\OI/{, S

No calculators. Show all your work (no work = no credit). Explain every step. Write neatly.

1. [10 points| Find the curvature of y = cos 2z.
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2. [10 points] Find the maximum rate of change of f(z,y) = Y at the point
x

(2,4) and the direction in which it occurs.



3. [15 points] Use implicit differentiation to find 2, and 2, if

yz = In(x + 22)
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4. [15 points] A gun is fired with angle of elevation 30°. What is the muzzle
speed if the maximum height of the shell is 500 m?
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5. [10 points] Find an equation of the tangent plane to the surface z =
922 + y? + 6x — 3y + 5 at the point (1,2, 18).
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6. {20 points] Find the local maximum and minimum values and saddle point(s)
of the function f(x,y) = 23y + 122? — 8y.
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7. (a) [10 points] For the given points P(2,0,-1), @(4,1,0) R(3,—1,1) and
S(2,—-2,2) find the area of the triangle PRS.
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(b) [10 points] Find the volume of the parallelepiped with adjacent edges P, @,

R, and S. N
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bonus problem [7 points extra] Determine whether the lines

Ly: x=1+2t, y=3t, z=2—-1
Le: z=—-1+4+35, y=4+s, z2=1+3s

are parallel, skew, or intersecting. If they intersect, find the point of intersection.
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