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Problem 1. (12%) Find %J- In(ut + 1) du.
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Problem 2. Let I, = J sin® z dz.
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(&) (15%) ShOW that ng = (Zkkl)z—z— and ng+1 = (Z—k-ﬁ)_' forallke Nu {O}
.l Dpkiz _ {2k+1
(b) (5%) Show that lm = (Hmt show and use the fact that =—— < < 1)
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(c) (8%) Use (b) to find the limit lim k}; fos
Problem 3. (15%) Find the indefinite integral J dr.
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Problem 4. (10%) Find the Maclaurin series of the the function f(z) = ten™'(z*). Note that you need

to specify the interval of convergence of the Maclaurin series.
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Problem 5. (13%) Find all p € R such that the series Z(——l)“‘lg%)-—

n=1

is convergent.

Problem 6. (12%) Find all relative extrema and saddle points of the function F(z, y) = Zmy—é (zt+y*)+1.

Problem 7. (10%) Let w = f(z,y, 2) and g(r,8,z) = (rcos 0,rsind,z). Show that
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where w,, Wy, w, denote the partial derivative of w with respect to z, ¥, 2, respectively.




