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Question 1 (44+4+4=12 points) For the series Z (3:5 2" (3(x+ 3 ))ﬂ
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Question 2 (4+4+4=12 points)

For each series below determine whether it is: absolutely convergent, conditionally conver-

gent, or divergent. You must verify your answers, state any theorem you use.
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Question 3 (6+6=12 points)

x = 1+t r = 2-—4s
LetL1={y —-9+2t teR and La=4 9y = -8 s€R

z 5—t z = 1+4s
a)Find an equation of the line L which is perpendicular to both L; and L; and passes
through the point of intersection of Ly and L.
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Question 4 (44+4=8 points) Determine whether the following limits exist:
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Question 1 (8 points)
Find the set of all points on the ellipsoid z? +2y% +42% — 12 = 0 at which the tangent plane
to the ellipsoid is parallel to the plane y + z = 120.
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Question 2 (4+4+6=14 points)
Let f(u) be a differentiable function with f(1) =1, f'(1) = 2 and g(z,¥) = :cf(x%).
a)Compute g.(1,1).
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b)Find a vector v in the zy—plane such that h(z,y) = 2z* — 6zy + 3)” increases most
rapidly when (z,y) moves along v starting at (1,1) .
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Question 3 (10 points)
a)Find all critical points of f(x,y) = 2r% — 6zy + 3.
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b)Classify all critical points of f(z,y) = 227 — 62y -+ 3y as local maximum, local minimum
or a saddle point using second derivative test.
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Question 4 (8 points) Using Lagrange Multipliers Method, find a point of the surface
zyz =2 that is closest to the origin.
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Question 5 (10 points)
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Question 6 (10 points)

Let R be the finite region, bounded by the line y =  and the curve y = z*. Find the volume
of the solid over R bounded from below by the zy—plane and the graph of f(z,y) = zy.
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Question 1 (10 points) Evaluate f’ (=10y322 + cos(z?)) dz + (3z° + 15y x +sin(y?)) dy
c

where C is counterclockwise oriented perimeter of the region bounded by y =z, z =0, 24y =4
in the first quadrant.
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Question 2 (6+10=16 points)

a)Determine whether the following series is convergent or divergent. If convergent, find the
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Question 3 (4+4+4=12 points) It is given that F(z,y) = (P(z,y), Q(z,y)) where
P(z,y) = €*sin(y) + 2y, 4 Y :
Q(z,y) = e cos(y) + 2z — 2y and

C, is the curve from the point (1,0) to (1,2) as in the figure:

a) Prove that P dz + Q dy is exact (that is (P, Q) is conservative),
by finding a potential function ¢(z,y) such that ¢, = P, ¢, =Q.
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c)Evaluate P dz + Q dy where C is the line segment from the point (1, 0) to the point (1,2).
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Question 4 (10 points) Find the volume of the solid bounded by the paraboloid

z=9—z° —y? and the plane z = 5.

Question 5 (10 points) Let F(z,y) = f(z*y + z,3x — y*) where f is a known con-
tinuously differentiable function. Find Fy; in terms of partial derivatives of f. {u$ - 2x ‘3 A+
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Question 6 (12 points) Find the absolute maximum and the absolute

minimum of the function f(z,y) = z% + y* — 22 + 4y + 6 on the domain

D={(z,y); *+y° <8 z>0}
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Question 7 (10 points) Find an equation of the tangent line at Fy(1,-1,1) to the curve of
intersection of the surfaces z2 +3° = 2 and 3* + 2* = 2.
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Question 8 (10 points) Find / z? ds along the line of intersection of the two planes
C
z —y+2z=0and z+y+ 2z =0, from the origin to the point (3,1,-2).
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