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INSTRUCTIONS:

e Write answer in the space provided after the problems.
e Clearly show all work and circle/box answer.

e R™ denotes the n dimensional real space.

e Keep Calm and Enjoy Calculus!

1. ‘TRICK OR TREAT’

Determine whether the statement is true or false. If it is true, say so; if it is false,
explain why or give an example that disproves the statement.

(1) (5pts) If a space curve 7(t) has constant curvature x(t) = 0, then it’s a straight
line.
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(4) (5pts) I covered §13.4 about Kepler's Theorem on a Wednesday morning.
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2. ‘SpacE CURVE’

Let #(t): R — R?® be a differentiable function. The function gives a space curve
C. Assume that the curve has tangent vector 7 /(t) =< —+/3sint,sint, 2cost >, and
passes through the point (v/3, —1,0) when ¢ = 0.

(1) (8pts) Find the equation of C, i.e., the explicit expression of 7(#) =< z(t), y(t), z(t) >.
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(3) (8pts) Find the curvature function x(t) of C.
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(4) (10pts) Find the unit tangent vector T, the normal vector N, and the binormal

vector B.
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(5) (8pts) Find equation of the osculating plane H to the curve C at point (0,0, 2).
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3. ‘FuNCTIONS’

3.1. (20pts). Let w = zsin(y — 2) be a differentiable function of three variables.

(1) (6pts) Find the gradient vector Vf.
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(2) (7pts) Consider the level surface S in R? given by w = 0. Find the equation
of the tangent plane to S at point (3,20177, 20167).
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(3) (7pts) Find the directional derivative V, f of w = f(x,, z) along the direction
d=<1,1,1> at (3,20177,20167).
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3.2. (10pts). Find £
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m)yd =22if provided that yz + rlny = 2>
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3.3. (10pts). Prove that the following function is continuous Everywhere.
sin($2~y3)ry if x'z + y‘Z # 0
fln) = Ve |

0 if(x, y) = (0,0).

(Hint: Some trig functions have bounds.)
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SCRATCH HERE
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