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1. (15 points) Given the points: A =(—1,2,1), B =(2,0,1),C =(1,-1,3), and
D = (—1,d,2). Determine,
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{a) The length and the unit direction vector corresponding to AB.
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(b) The area of the triangle ABC.
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¢) The value(s) of d-in order for AB and C'D to be perpendicular;
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(d) The value of d for the points A, B,C' and D to be in the same plane.
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2. Given the planes P 1z —2y+4z =2 and ' : o — y— 2z = 2 and the point A : (2,-3,4).

(a) {8 points) Find the shortest distance from the point A to the plane P, and the the closest
point in plane P to the point A.
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(b} (7 points) Find the parametric equation of the line which is the intersection of P and 7',
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3. (20 points) Evaluate;

(a) gf— for
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4, (a) (12 points) Find an equation of the plane which is parallel to plane 1228y +2z =0
and tangent to the graph of f(x,y) = 2% + 2%
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(b) (8 points) Find the direction in which the function f(z,y,2) = ze¥ + 2* increases most
rapidly at the peint (1,1n2,0.5). Then find the value of the derivative of f in that direction.
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5. (15 points) Given the function z = f(z,y) = &* + y* — 3.

(a) Find the critical points of the function.
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(b) Determine the nature of the critical points (local max, local min, or saddle).
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6. (15 points} Find the maximum and minimum values of the function f(z,y) = 2+ 2y

on the ellipse 2% + 4% = L.

\X{C M \l D0 \\f ¢ ba \wgaf\’)q A€ iy \'H \:) \’\ Cry

v Lons hradn T

Tlxw) = %oy S(x,g) = ey s

o | ‘-::\
VP o= VY
{ax, oY = PR 83>
I = A — (/)k~ {) 9K = O =0 A == or X=0 ),
2 o= ’/\8\3
l{) ¥ =) H(\CJ"\ O LL% ::_( = [ K\)?W = L )} % = tj; ,;[2:
(Oz w%‘\ y (_O) W,HZLM )
| P ?\_«:( Ldne S . L. L M,X_.A :":‘l - 0 XL:;«/S ~ ¥ = &&Q
{3 e
( % )»lai) ’ ﬂ% J&Tﬁ



