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1. (24 pts) Compute the following:

(a) lim (3 L ).

re) \ T sin T

dzx.

0) [} e
(c) [22 e™2=%)dg,

2. (12 pts) Find all functions f (z) continuous for z > 0, and positive real numbers a for which
e‘“:3+/ f(t)dt.

3. (12 pts) Let f : R? — R be of class C* (that is, all partial derivatives of f up to order 2 exist and are

continuous), and let
F(z,y)= f(zy,z+y).

2 2 2
Suppose that 3L (—1,0) = 3, gL (~1,0) = 5, 55 (~1,0) = —4, 7 (—1,0) = 2, 54 (-1,0) = 1.

Find 2£ (1,-1) and 25 (1,-1).

4. (12 pts) Suppose that f: [a,b] — R is continuous with f(a) = f(b) =0. If
2’ " (z) +4af (z)+2f (z) >0 forall z € (a,b),

prove that f (z) <0 on [a,b].

5. (12 pts) If & = (1 — z) (1 — 2z), find lim z (t) .

— 0

6. (14 pts) Let 0 < e < 1.

(a) Evaluate the integral f: (Inz)* dz.
(b) Does lim [ ' (Inz)? dz exist? If so, find its value.

e—0Q+ YE

7. (14 pts)

(a) Find the Maclaurin series of the function f(z) = ze”.

(b) Use part (a) to find the sum of the series

= (n—1)2"
Z( n!) |

=1
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