W= B84 L FeRmisnd ¥330

%, 2.
o

RS ol

TR 100 448

SPHEEOR G RE AT PER
LRSS 100 A

1. (14 points) Compute each of the following integrals.

3.

6.

8.

2 .
D pN g )Xt if 0 <ax < 1;
(a) [y f(x)dx where f(x) = { 5w ifl<a<o
AN €, fo<a<cg i o Pond e
(b) Jo f(x)dr where { "i:i' ife<a<l. ¢ is a fixed real number and 0 <
c < 1.
. (10 points) Compute lim,_o 2=1=2= "il__“
14 points rove the following mequalities:
14 poi P he following i jualiti
11 "1/2 11 /4
2— V1—a2de < — 21\ 3

. (14 points)

(a) Show that
/ rf(sinx) dv = E / f(sinx) du.
Jo 2 Jo

(b) Use part (a) to deduce the formula

T gpsina 1 dx
— de = 5
Jo 1+ cos=x Jo 1+ x

(10 points) Use integration by parts to derive the recursion formula

T = p - p T
cos rsina n—1
/('()S” x dr = —+ /('()"-:” 22 du.
] ) n .

(14 points) For what value of a will 272(e¢** — ¢* — ) tend to a finite limit as
xr — 07 What is the value of this limit?

(10 points) Assume lim,, _.oa, = 0. Use the definition of limit to prove that
lim,,_.oa? = 0.

(14 points) Given that >0 2" /n! = e for all x, find the sum of the following
series, assuming it is permissible to operate on infinite series as though they
were finite sum.

(El) L:—) ”i;l:.
(b) Z > (n—l)(n{ I)
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