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Question 1 (15 points) Determine whether the following sequences are convergent

or not. Give your explanations,
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Question 2 (15 points) Determine whether the following series are convergent or

not. Give your explanations.
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Question 3 (10 points) Determine whether the followings satatements are true or

false. Give explanations.
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a) If Z n?a, is convergent and a, > 0 ¥n, then Z ay 18 also convergent.
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Question 5 (10 pOintS) Find the radius R of convergence and the interval T of con-

1
vergence of the power series Z iy
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Question 6 (10 points) Find the 120% derivative f120(z) of f(z) = sin(z®) at
x =0
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Question 7 (10 points) Find the exact value of the series Z ) .
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Question 9 (15 points) Given #=7 — Fand Ly : (1— 207+ (44307 + (9 — 4)E.
a)Find an equation of the plane P which is parallel to the vector @ and containing the line L.
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c) Given the curve with parametric equation #(#) = (2 — #*,1 = 3t,#*); t € R, find the
point(s) of intersection of #(t) and 2 + 2y + z = 18.
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Question 2 (24 points) Write (do not evaluate) a triple integral to compute the

volume of the region that lies inside the sphere 22 4+ ¢® 4+ 2% = 4 and between the planes

z=0and z = 1 using:

a) Cartesian (rectangular) coordinates.
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Question 3 (16 points) Let f(z,y) = (y — 23 (y — 227).
a)}Show that on any line through the origin, f has a local minimum at (0,0).
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Question 5 (24 points) Let z(z,y) = yf(%) where f is a continuously differen-
tiable function with f(1) =1 and f'(1) = 2.

a) Find a unit vector ¢ so that £z at the point Fy(1,1) is minimum.
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Question 1 (10 points) Use Green’s theorem to evaluate the line integral

% (y +Inz)dx + (2 + e ¥)dy where C is the positively oriented boundary of the triangle
c
with vertices Py(1,0), P»(2,—1), P3(2,1).
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Question 2 (14 points) Determine whether the followings are true of false. If true
give a short explanation, if false give a counter example.
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a) If an is divergent, then ar| 1s also divergent.
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Question 3 (8 points) Let f(z,y) = % Is it possible to define £(0,0) so that
24y

f becomes a continuous function everwhere? Explain.
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Question 4 (10 points) Let L be the line of intersection of the tangent planes

drawn at P,(1,1,0) to the surfaces Sy : x%y +2y® + 2° + xyz = 2and Sy : 2z = 2% — 2.

Find an equation of the plane P which passes through the point Py and which is perpen-

dicular to the line L. (That is direction vector of L and normal vector of P are paralel.)
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Question 5 (10 points) Find the area of the region in the first quadrant bounded

2
by the curves y = —, y = ~, y = 2% and y = 32°.
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Question 6 (8 points) Let P = (1,2,3), @ = (2,3,4),R = (3,4,0), and A be the

area of the triangle determined by the points P,@, R. Find a vector ¥ such that |¥] = A
and ¥ is perpendicular to the plane determined by the points P,Q, R.
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Name:  ........ Lastname:  ........ Student id: ...

Signature: ...

Question 7 (10 points) Find the maximum and minimum values of the sum

of two non-negative numbers 2 and y which satisfy =* + y* + 32%y = 15.
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Question 8 (10 points) Evaluate /(2 + 2%y)ds, where C' is the upper half of the

c
unit circle oriented in clockwise (negative) direction.
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Question 9 (10 points) Find Taylor series of f(x) = (117)2 about z = 0. Find
-z

= Z 2™ for all x such that |z|] 1.)

the interval I of convergence of this series.(Hint:
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Question 10 (10 points) Let z = z(x,y) be a function of x and y defined by the
equation In(z cos y) + 22" = 2y. Find z,(1,0).
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