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1. (60 pts) Evaluate the integrals.

(1) (8 pts) (2) (8 pts)
1
f In(Inx) dx f xInx dx
xInx 0
(3) (8 pts) (4) (8 pts)
x3 X
fx2+2x+1dx ’ f\/1+x”’dx
(5) (7 pts) (6) (7 pts)
2x
f\/sinx cos? x dx f(ZxLi--ﬁE dx
(7) (7 pts) (8) (7 pts)
sec? 6 " fl 9r2 i
ftan39—tan29 V1 =13

2. (8 pts) Find the volume of the solid generated by revolving the region bounded by
the curve y = x? and the line y = x + 2 about the line x =2 .

3. (10 pts) Solve the initial value problem for y as a function of x

d
x2—9d—z=1,x>3,y(5)=ln3.



(10 pts) Consider the well-known standard logistic function (4% 3 %) Jua% ¥ 3 & 0

f(x):1+e‘x'

A typical(#a7 &) application is a model(#:%) of population growth(A w s &),
and the logistic functions are widely( /& % 3. ) used in probability( # # ),
statistics(# 1), machine learning(# % £ %), chemistry(Yt£), social science(it &
#t4) and so on.
(1) (6 pts) Find all antiderivatives of f(x).
(2) (4 pts) Show that f(x) is a solution of the first-order non-linear ordinary
differential equation( — & 3k &M % # o F #2)

dy

I = Y-y

1

with the initial value condition y(0) = g

(20 pts) Consider the error function(# % &%)

F(x) - f “emt? gt
x)=—1| e

Vi Jo
in areas(4g %) of probability(# %) and statistics(#t3t).

(1) 2 pts) [s F(x) continuous?

(2) (5 pts) Does the graph of F(x) have horizontal tangent lines?

(3) (5 pts) Does the graph of F(x) have inflection points(& # 25)?

(4) (Bonus) (8 pts) Does the graph of F(x) have horizontal asymptotes(z F#fig
%)7 (Hint: The direct comparison test below will be useful.)

The Direct Comparison Test( & # eizinl#): Let f and g be continuous on
[a, ) with 0 < f(x) < g(x) forall x = a. Then

& if f:o g(x)dx converges, then f: f(x)dx also converges;

¢ if f: f(x)dx diverges, then f; g(x)dx also diverges.



