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Problem 1.(5 marks) Find a Power Series representation and the radius of conver-

gence for
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Problem 2.(5 marks) Use series to approximate the value of the integral with an

error less than 0.001. .
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Problem 3.(5 marks) Evaluate the limit

2° — sinz®
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Problem 4.(5 marks) True or False? Answer with a short justification: Any Power
Series Y 7 a,z" convergent over [—1.1) is also absolutely convergent on the same in-
0 & : y oL &
terval.




Problem 5.(5 marks) If a curve has parametric equations
r={t+In{l—1t) ; y=1t—In(l—1) ., 0<t<l

find the equation of the tangent line at P = (0,0).
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Problem 6.(5 marks) Compute at any point the curvature k = ]rl’:fl;"; for the helix
in R?® with equation r(¢) = (cos (2t),sin (2t),2t), ¢ > 0.
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Problem 7.(5 marks) Find the arc-length parametrization for the curve with equa-

tion "
1 -4 4
J'(t) el - oL —
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if £ > 0. What can you say about the curve?
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Problem 8.(5 marks) Prove that the circle in R? parametrized by
z(t) = (sin (2t), cos (2¢),0)

has constant curvature. Is it the only curve in R® with constant curvature?
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Problem 9.(5 marks) Study the continuity of the function:
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Problem 10.(5 marks) Find and classify the critical points of

fla,y)=2-2"+22° —o* .
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Problem 11.(5 marks) Find the absolute maximum and minimum of the function ’?ﬁw

f(’L‘,'y) = V332+y2
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on the square [—1,1] x [-1,1].
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Problem 12.(5 marks) Maximize the function f(x.y,z) = /Z%2 under the con-
straints x +y+z=1,2>0,y>0and z > 0.
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Problem 13.(5 marks) If f(z,y,2) = z +¢* + 2° with 2 = ww, y = v>»*w? and
33,3

z=uddw , compute 3 -‘?-’i at (u,v,w) = (1,2,3)
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Problem 14.(5 marks) Find the directional derivative of
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at the point (1,1,1) in the direction of maximal increase
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Problem 15.(5 marks) Compute 2 52 a an

3f
d R for

f@y,2) =z + 2y + 2yz’
at the point (1,2, 3).

oo of mm qu s




Problem 16.(5 marks) Evaluate the integral by reversing the order of integration:

1 3
f ( / e drz;) dy .
0 43y

\33% [NNISTAY g &%& MQQ%_;\&Q Ao

<" m:\ % oy
% \er

Cﬁ@“&k& &Qﬂ-ﬁ \') ’i‘&,\@»t%}

W,

3

%
%& Q"“%\m 1 (rdfs i}ﬁd

o b

o

Problem 17.(5 marks) Using a double integral, compute the area of the ellipse with
equation x2 + 3y? = 1.
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Problem 18.(5 marks) Compute the integral [f,, /22 +3? dA where D is the disk
centered at the origin with radius 1.
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Problem 19.(5 marks) Compute the volume of the solid lying under the plane
z + 2y + 3z = 4 and bounded by the 3 coordinate planes in the first octant.




Problem 20.(5 marks) Compute the volume of the sphere S = {(z,y,2) | 2®+y* + 22 <4}
Hint: Use spherical coordinates (r,0.¢) for which z = rsindcosf, y = rsindsiné,
z=rcos¢ and dxdydz ~ r’sin ¢ dr df do.
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