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(20 pts) Let C be a curve of the intersection of the surface S;:x3 + 3x2y?% +
y3 +4xy —z> =0 and S,:x% + y?+z%2 = 11.1f P(1,1,3) is a point of the
curve C,

(1) (6 pts) Find the normal line of S; atP.

(2) (6 pts) Find the equation of the tangent plane of S, atP.

(3) (8 pts) Find the tangent line of the curve C at P.

(15 pts) Find all the local maxima, local minima, and saddle points of the
function f(x,y) = x3 + 3xy + y3.
(10 pts) Find the minimum distance from the surface x? — y%2 — z2 =1 to the
origin.
(10 pts) Find the volume of the “ice cream cone” D bounded above by the

sphere p = 3 and bounded below by the cone ¢ = g

(15 pts) Evaluate fol fol_x 2/x +y-(y—2x)%dydx.
(10 pts) If

sin(x® + y%)
Flo,y) =4 3x2+3y? (x,y) # (0,0),

0 (x,y) = (0,0),

ind 2L and &
find o and 3y at (0,0).

(20 pts) Evaluate the following.

y3_x3

(1) lim .
(x,y)—(0,0) y—x

xy?-1

(2) im .
(x,y)—(1,1) 2y-2

3) [, [} v*sin(xy) dydx
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