1. (15 points) Determine if the following integrals are convergent or divergent.
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2. (15 points) Consider the curve y = 2%/2,

(a) Find the arc length function s(t) starting at z = 0. (Hint: s(¢) = the arc length along
y=2%2fromz=0tox=t)
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(b) Use part (a) to compute the length of the curve y = 232 from z = 0 to = = 2 Simplify
your answer completely.
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3. (15 points) Consider the curve C given by 2z = % for 2 <y < 3.

(a) Find the surface area of the surface generated by rotating C' about the z-axis. Evaluate

the integral but do not simplify further.

21 ‘
3 | |
S= jﬂ{ Sm&m—@f}? dy

k ) s r o , Ui«'v«?‘*’.‘/;
= gmw 1+ y> dy {
N du= 2ydy

- o ;;-—‘-*d iy::;», u=g
g’fwu ) Y=3 u=lo

= wzlt]) = 3n (1 5).

(b) Express but do not compute thé surface area of the surface generated by rotating C

about the y-axis as an integral dz.
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(c) Express but do not compute the surface area of the surface generated by rotating C
about the y-axis as an integral dy.
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4. (15 points) Consider the parametric curve z = 1 +ef, y = 2t — 2.

(a) Find the tangent line to the curve at the point (2,0).
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(c) Set up but do not evaluate an integral whose value is the area of the region bounded
by this curve and the z-axis.
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(d) Set up but do not evaluate an integral whose value is the arc length of this curve for
tvalues 1 <t <5.
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5. (15 points) Consider the polar curves given by r = 3sin(f) and r = 1 + sin(d) for
0<0<2m.
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(a) Draw a clear sketch of both curves (with each curve clearly labeled) above.
(b) For which value(s) of § do the curves intersect?
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(c) Write down but do not evaluate an integral whose value gives the arc length of the

perimeter of the iegion inside the curve r = 3sin(#), but outside the curve r = 1+sin(f).
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6. (15 points) On the picture below one graph is a circle and the other one has a polar
equation 7(0) = 1 + %sin(39). Find the total area that lies inside r(f) = 1+ ésin(30), but
outside the circle. Simplify your answer completely. -
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7. (10 points) Determine whether each of the following sequences converges or diverges.
If a sequence converges, justify and find its limit. If it diverges, state whether it diverges to
00, to —oo, or is oscillating.
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