Math 2313, Final

1. Consider the surface z3In(y) + ze® = 0:

a. Write the equation for the tangent plane at the point (1,1,0).

answer: y+z =1

b. Write the parametric equations for the normal line at (1,1,0).

answer: (x,y,z) = (1,1 +¢,t)

2. Consider a particle whose position is given by the vector
r(t) =< cos(3t), sin(3t),4t >. Find the velocity r'(t), speed |7'(t)]|,
and acceleration r”(t). Show that the acceleration is always perpendic-
ular to the velocity.

answer: 1’ =< —3sin(3t), 3cos(3t),4 >, ||| =5
" =< —9cos(3t), —9sin(3t),0 >
" er’” =0



2\ 00
simplify as much as possible. (Hint: z = r cos(0),y = r sin(f))

3. Express (5%)%+ 5(%%)% in terms of 2 and %’ using the chain rule, and

answer: (94)? 4+ (%)2

4. Find the directional derivative of f(z,y,2) = 2 + In(xy) + €** at the
point (1,1,0) in the direction of the vector < 1,1, —1 >.
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answer: 3

5. Find the dimensions of an open box (no top) with a volume of 32cm?
which uses the least amount of cardboard.

answer: r = 4cm,y = 4cm, z = 2cm



6. Evaluate [} fyl V1 — z2dz dy. (Hint: you will need to reverse the order
of integration.)

answer: %

7. Write an integral which, if evaluated (but don’t evaluate), would give
the mass of the tetrahedron in the first octant under the plane 4z +
2y + z = 12, if the density is p(z, y, z).

answer: [ [§7% (12T (g o) dzdyda



