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1. Find the following limits (if it exists). If the limit does not exist, explain why.

2,,2 2
vy (b) (5pts) lLim Y

5 pt li —_
(a) ( p S> i (z,y)—(0,0) 2 + 2y4
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2. Let f(z,y,2) = zye*, P(2,4,0) and (Q(0,0,0).

(a) (5 pts) Find the directional derivative of f at P in the direction from P to Q.
(b) (5 pts) Find the maximum rate of change of f at P.

3. Let F:a? 4+ 9?2+ 22420 —4y —42—12=0, G : 42® + y*> + 1622 = 24 and P(1,-2,1).

(a) (5 pts) Find an equation of the tangent plane to the surface F' at the point P.

(b) (5 pts) Find an equation of the tangent line to the curve of intersection of F' and G at
the point P.

1
4. (10 pts) Find all relative extrema of f(z,y) = 2zy — 5(:1:4 +yh) + 1.

5. Evaluate the following integrals.
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(b) (5 pts) / / VY cosy dydx
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(c) (5 pts) / / sin(z? + y?) dydx
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(d) (5 pts) // % dA, where R: region bounded by the graph of zy = 1, zy = 4,
-y
R
r=1and x =4.

6. (10 pts) Find points on the surface 2 + 4y? — 22 = 1 where the tangent plane is parallel to
the plane z + 4y — 2 = 0.

7. (10 pts) Find any extrema of the function f(x,y) = e~ under the constraint 22 + 32 = 1.
8. (10 pts) Find the area of surface given by f(x,y) = In|secz| over the region
Rz{(m,y):OSxﬁ%, 0 <y <tanx}.

9. (10 pts) Find the volume of the solid inside z? + y* + 2% = 9 outside z = /3(22 + y?) and
above the zy-plane.

10. (Bonus, 5 pts) Use € — ¢ to show that f(z,y) = % is continuous at (0, 0).
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