Final Exam of Math231 E1h Spring 2009

100pts for six parts.

I No procedure needed.
(1) Determine whether the following sequences converge or diverge.
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Find the convergence interval of the following series.
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(3} Determine whether the integral converges or diverges.
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II Evaluate the integral.
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(2)(5pts) Prove that 3 po, 2 converges for p > 1 by integral test
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(3)(4pts) Find the number of terms needed to estimate ¥ oo, & w1thm 1074,
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IV (1)(5pts) Find the Taylor series expansion of Inz about ¢ = L.
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(2)(5pts)Prove that the Taylor series (found in (1)) converges to Inz for all
z € {1,2) by showing Rn(z) — 0 as n — {for any z given.
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(3)(4pts) Use a Taylor polynomial with degree 4 to approximate fol h‘%’“—}-dw.
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V Consider the graph of the polar equation r =1 — 2sin g,0<<m.
(1) (4pts) Find the arc length of the curve.
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(2)(5pts) kdentify all the points (i.e. find their {z,y)-coordinates) at which

there is a horizontal tangent line. .
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}(6pts) Find the area of the inner loop of the graph.
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VI {1) (5pts) Find an equation for the hyperbola with foci (2, -2) and (2, 4)
and vertices (2,0) and (2,2).
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(2) Identify the following conic section (e.g. a vertical ellipse) and find each
vertex, focus and directrix.
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Extra points +10 Consider the ellipse with focus (—2,0} and {2,0) and
one of the vertices at (3,0).

(i} We get an ellipse with focus (v/3,1) and {—V/3, -1) by rotating the origi-
nal one around (0, 0) in the plane with an angle £ in the counter clockwise way.
Find a (x,y}- equation for the new ellipse.
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(ii) We get an ellipsoid by rotating the original ellipse around y -axis. Find
the volume of it.
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