EXAM II SOLUTIONS Spring 2013
1. (a) / dr / dr =tan (z +3)+ C.
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(c) Let u = €®, then du = e*dx so

X
1
/]je%d$ = / mdu = t(lnil(u) +c = tanil(ex) + c.

(d) [esin(x)dz Integrate by parts twice. Let u = sin(z) dv = e”
then du = cos(z) and v = e”

/ e®sin(z)dz = "sin(z) — / e®cos(z)dx

Let u = cos(x) and dv = e” then du = —sin(z) and v = €* Then:
/exsin(m)da: = exsin(w)—/ e“cos(x)dx = exsm(x)—(excos(x)—/ex(—sin(a:))da:)
/exsin(:):)dac = e"sin(x) — e"cos(x) — /exsm(x)dac
2 / e“sin(x)dx = e*sin(x) — e®cos(x)

T - o 1 T - T
/e sin(z)dr = 5(6 sin(z) — e®cos(x))

(e) [{ In(z)dz Integrate by parts: Letu = In(z) and dv = dz then
du = % and v ==

e e 1
/ In(x)dx = zln(x)|] — / x—dx
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/16 In(x)dx = zln(x)|] — /16 dx

/ In(x)dx = zln(x)|] — z|§
1

eln(e) —lin(l) —(e—1) =1
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2. / ze~*"dz This integral converges since i = < J & for any n choose
0
n =3 Then [;° = < I % = ;7 -2 Which converges by the p-test.
Let u = 22 Then du = 2xdz and we have:
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3. (a) / — dx = 2/ — dx diverges since the power of the z is
1T 0o

greater than 1.

(b) The function x(ll_x) goes to 0 as x goes to infinity like 1—12, but

goes to infinity as x goes to 1 like ﬁ, therefore the integral

diverges.
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(c) /sin:p dr = cosz and lim cosz does not exist so the integral

T—r00
diverges.
(d) /OO v dx is asymptotic to /OO 7x1/2
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Which diverges by the p-test.

4. (a) By L’Hopital’s rule,

o lnz—2z+1 . i—l . —1/ac2 1
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(b) We apply L’Hopital’s rule to

. Inz _ 1/x .
Iim — = lim ———— = lim —z =0.
z—0t 1/1’ z—0* —1/1‘2 z—0t

(c) By L’Hopital’s rule,

. sinx —=x . cosz —1 . —sinx . —COosZT 1
hmi?): 11m72: lim = lim = ——.
z—0 €T z—0 3z x—0 6x z—0 6 6
We can interperet this in the following way: Near zero sin(z) =

3 1 — o, . .
xr — % So when we look at Sm(f# near zero it is as if we have:
3
r— % —x

= —%. We can also say that near zero sin(x) — x goes to
zero about 6 times faster then z3.
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(d) lim “—— = — By L’Hopital’s rule and applying the first fun-
z—07F X 0

damental theorem:
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(b) Since for all n, —1 <sinn < 1, we have
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1
Iim —— < lim < lim —
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=0.

so by the squeeze theorem, we find lim
n—oo N

n
(c) Letting z = 1/n we have that lim (1 + E) can be written
n—00 n
as lin%) (1+ 7r;v)1/ ¥ Taking the In of the expression we may write
r—

In(1
lim M Applying L’Hopital’s rule we have lim T
20 T =0 (1 4 7z)
7w Thus our limit was e™. Also one can do this limit using In but

leaving n as it is.



