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Problem 1 (20%).
(N[>%9 Let o and r be no egativé constants. For any t > 0, evaluate (I 4
( )[5%9 Determine the convergence or divergence of the series .. Justify your answer.
{iii)[0%] Determine the convergence or divergence of the series 1 or. Justify your
N

answer. —
(iv)[b%\ Determine if( Ib'nm °) ; exists or not. Justify your answer.

Problem 2 (10%)+ The -th order Taylor approximation for a function/ abouta = a 3 iven by

f{x) f{a) fa) r-a) + m ‘ —a)2 + fw (a)* a)"

where the ri ht-hand side of the above approximation is called the n- order !Tay/or poZynomiaZ
for / about = o. Now, let the fu ctio /( ) be given by the cond ions T(0) = 1 and

=a )+ 2( )2

Determine the seco d-order Taylor polynomial r/( ) about =0.

Problem 3 (10%).

)59 Let/ :£5C 2 with/ ( ,./ ) * where £ := {(a?,y)
the maximum a d minimum values of / over .
(n)[5%0] Find the corresponding maximum and : points that achieve the
.values, respectively.
Problem 4 ( 0. Fbr0 < Q@) sider the fu ctio with Uc(X)

where +:={ G [X> 0}
(9[5%9 Show that for a > 0, lime )Uc(x) —logx.
(ii)[210%] Show that Uc(x) is strictly increasing concave.

Problem  (20%)1 Consider a function
H{x):= ' dg.

(OShow t:hat  (—e0) = 0.
Show that (o0) = 1.
(in) Show that (0) = 1/2.
owthat ( 0O=1- ().
Problem 6 (10%). Suppose / :5S n— with/(X) = /( 1,... ), let g be a function of
one variable defined over the ra ge of / a dlet c € %5 Defi e /i(x) := g(/(x)). Show that if. is
i ci*easing and ¢ maximizes / over 5, the c is also maximiz ft over 5.

Problem 7 (15%). Consider an integral of the form
ANim J  U{c{t))e~""dt
where c¢(O and [/(¢) are continuous functions and a > 0. Suppose that there exist umbers M

and witth < a such | ¢ NI~ Me forall and for each possible c(f) at time
Show that the i tegral above conver



