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Question 1 (15 pts) Let {a,}7 be the sequence defined recursively by
a1 = 3
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Question 2 (24 pts)

Determine whether given series converge or diverge. Give reasons for your answers.
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Question 3 (18 pts)

a) Write down an equation of the line L which is the intersection of the planes:
m: xz+y+2z=3 and me: 2+ 3y + 62 =12.
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b) Find the point P at which the line I, intersects the plane m3: =z +y — 2z = 0.
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Question 4 (12 pts) Determine whether the following limits exist or not. Explain.
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Questlon 5 (8 pts) Write the vector @ = 33‘ — 3k as the sum of a vector parallel to
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X W W Profal 00,3, 3) =Gk
) 03m) = 5% (w0 ha :
@ o [] LAt 0D =V

-
< V]

B © L Lo
(9=5?1/4"~\’“°> 0

@S) /u,.\J—O'\I *\0
I N 7y

T

\ 3.3-.- 03 “'07-3
‘ Wit 14120 €2

P ]
a3 2v,),0)
7

A ) A

Yy = w-o 3~}£<L1“1L>




Last Name: . . . . . First Name: . . . . . Student 1d: . . . . . Signature: . . .
Question 6 (8 pts)
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Question 7 (15 pts)

1
a) Find the Taylor series expansion of f(z) = about a = 0.
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Question 1 (6 74+7=20 pts) Let F(x,y,2) = 2y + ye’.
a)Compute the gradient VF at P(0,1,0).
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b)Compute the directional derivative of F' at the point P(0,1,0) in the direction of the
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¢)Write an equation of the tangent plane to the (level) surface F'{z,y,2) = 1 at the point
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Question 2 (64 6+4+8=20 pts) Consider the double integral / /(m + 2y) dA where D
D

is the region in R? bounded by the lines y =0,y =, and 2 + y = 2.
a) Write the double integral (do not evaluate) as an iterated integral in the order dady.
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b)Write the double integral (do not evaluate) as an iterated integral in the order dydz.
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Question 4 (91 15=24 pts)

1 1
a)Find and classify the critical points of the function f(z,y) = gzzsg — —z 4yt
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b)Using Lagrange Multiplier method on the boundary, find the absolute maximum and
minimum values of f(z,y) given in part (a) on the region
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Question 5 (94+-5=14 pts)

Let U = F(s,t) have partial derivatives where s(z,y,2) =y and t(z,y,2) = y=z. L
ou U /
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Question 1 (12 pts) Test the following series for convergence.
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Question 2 (10 pts) Let g(z,y) = f(:cf(i)) where f : R — R continuously differen-
tible function with f(1) =1 and f'(1) = 1. Find the equation of the tangent plane to the
graph of z = g(=z, y) at the point (1,1)
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Question 3 (12 pts)

*1 — cost

dt.

a) Find the Taylor series about ¢ = 0 for the function if f(z) = /

0
i 2n

t
(Hint: You may use the fact that cost = Z(l)n(gn)l for all t € R.)
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b)Use part (a) to evaluate f(1) correct to 3 decimal places, i.e. with an error less than

0.0005.
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Question 4 (18 pts) Compute the following double integrals.
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Question 5 (12 pts) Let ¢ = C U (3 be the union of two curves from (0,0) to (0, 2)
where (] is the straight line segment from the point (0,0) to the point (2,0) and C is
the part of the circle with radius 2 from the point (2,0} to the point (0,2).

a) Find a parametrization for (j and a parametrization for Cs.
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Question 6 (12 pts) Find the volume of the solid lying between the paraboloids
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Question 7 (10 pts)
a)lind the constant A so that the integral fAydx + 120xdy is zero for any simple
&

clogsed curve .
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b)Find the constant B so that the integral j[ Bydx + 120xdy gives the area enclosed

o
by C', where ' is any positively oriented simple closed curve. Explain.
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Question 8 (14 pts) Let C be the curve of intersection of the plane 2z +x +y = 2
and the paraboloid 2z = 2 + ¥®. Using Lagrange multipliers method to find the points

on C that are nearest to and farthest from origin.
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