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Question 3 (12 pts) Determine whether the following series are convergent or diver-
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Question 4 (12 pts) Determine whether the following series are convergent or diver-
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Question 5 (14 pts)
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Question 7 (14 pts)
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Question 1 (12 pts) Find the following limits, if they exist.
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Question 3 (6+643=15 pts) Let f(z,y) =< 2+ 4?
0 if (z,y) = (0,0)
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Question 4 (14 pts) Find equation of the tangent plane drawn to the surface the sur-
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Question 5 (12 pts) Let g(y, Z) = f(y, 2y yz) where f has continuous second order
partial derivatives. 9=
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Question 6 (3+8+6=17 pts)
Let f(x,y) =2y and D = {(z,y) : 2% + 2y + y* < 12} be the region bounded

by an ellipse.
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Question 7 (646+3=15 pts) Let f(z,y) = P if (z,v) # (0,0)
0 if (z,)

I
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a) Find the directional derivative of f at (0,0} in the direction of ¥ = T - 7 by using
the definition of directional derivative.
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b) Find ﬁf(o, 0} and evaluate ﬁf(o, 0) - ( where | 7| shows the length of ¥ ).
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Question 2 (16 pts) Let D be the region bounded by the curves 1y = .’L‘]/ 3 p= 0
1% g ) Y ; )

and y = L.
region D and evaluate jg

Let C be the boundary of D, oriented counterclockwise. Sketch the
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Question 3 (12 pts) Let S be the solid bounded by the cylinder 3 4 y2 = 22 and

the cone 2% = 2% + yz. Sketch S and find its volume.
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Question 4 (5+4+4-5+4 pts) Let C be the piece of the unit circle z* + y2 =1, from
(1,0) to (0,1) in counterclockwise direction.
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a) For G(z,y) = (2y,vy), evaluate / G.df
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b) Let F(2,y) = (cos 2+2xy, 2*+siny). Without finding a potential function
show that F is a conservative vector field on R? .
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Question 5 (16 pts) Evaluate / / thcrc D is the region bounded
4a% + 9y~

by the ellipse (2’1)) + (3 J) 1. (Hint: Use a sultablc change of variables).
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Question 6 (10 pts) Find an equation for the tangent plane to the surface
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Question 7 (6+4+6 pts) Let f(2,y) = 63:'?”(31,‘2 + y2).
a) Find and classify all the critical points of f.
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b) Does f(x,y) have an absolute maximum and minimum on R?? If so, find those values
if not explain why.
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¢) Find the absolute maximum and minimum of f(z,y) = ¢™(2° + y~) on the region
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Use the method of Lagrange multipliers on the boundary.
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