[12+13 points] 1
1. Consider the parametric curve
Cort)= (@’ +t+ )i+ (P +t=3)j+ P+ 2+ 1)k, (—o<t<o),

where ¢ is a constant.

a. Find all points where the curve %% intersects the plane r +4y — 5z = 7.
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b. Determine all values of the constant ¢ for which the curve %, lies in a plane, and for each of these
values, find an equation for the corresponding plane.
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2. Evaluate the following limits.
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3. Suppose f(z,v, ) is a differentiable function with Vf(Fy) = 3i — j— 2k at the point Fy(2,1, 1/2).
[Do not assume anything about the function f beyond what is giv

en in the sentence above. ]

a. Find the directional derivative of f at B, in the direction of the vector A — i—j—k
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b. Find D, f(F) if uis a unit vector which makes an angle of 120° with Vi(F).
1
- -
Def(2) = VHE)- = |\ F@)| 3] cos® = g 4. (L) =-VZ
T
{

+ O
/—glf"'(*ﬂl’i’ (-3 Co5 (22

I

/iy -3

c. Find an equation for the tangent plane to the level surface of f passing through the point P,.
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d. Find Vy(2,1/2) if g(z,y) = f(2%y, zy, 2p?).
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4. Find and classify the critical points of the function f(r,y) = 4o + Yy — 2ry? — 3,
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A>0and frz >0 = local minimum

[ | |
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A <0 == saddle point




