Math 142 | Spring 201 Sol'n o Exeny 1
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SOLUTION. Here we integrate by parts with
u = sec x dv = sec’x dx
du = sec x tan x dy vV = tan x
—
. \\\
Then ‘ sec'r dy = gec Atan x — ' Sec.x tan’y (/¢ )
= Sec.xtan y — ' Sec v (sec?y — 1) dx
= sec.x tan y — ' secy dy + I Sec v dx
Using Formula | gng solving for the required integral, we get
f secly dy = 2(sec x tan » *In [sec x + tan x))+ ¢ =H/Lf
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Find | — ﬁl—ﬁ dx.

SOLUTION Let x = 2 tan 6. —m/2 < < m/2 Thendx = 2 sec?f df and
Ja+ 4 = Ja(ang + 1) = JAsec? = 2|sec B] = 2sec b

Thus we have

‘- dx _ ‘ 2secifd 1 ‘ sec 6 46
4 .\'3:;.\'3 T4 ) 4tan’f-2sech 4 tan?6

To evaluate this trigonometric integral we put everything in terms of sin # and cos 6:

sec | cos’®  cos B

@n’@  cos f sin’f sin’f

Therefore. making the substitution u = sin 6. we have
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Substituting 1 for z gives 1 =2B & B = 1. Substituting —1 for z givesl=—-2A & A= —3%. Thus,

/;S—Ldz=‘/23(—1/2+l/l—)dz= [—-;-lnlz:+1|+%1n|z_1|]:

2 -1 z+1 z-1

= (-3ln4+3n2) - (-in3+31nl) =1(ln2+1n3-1n4) [or $In%]
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To help with Example 8, let’s first make a rough sketch of the graph of f(z) = ;?E; forxz > 0.
The domain of y = f(z) is [0, 00) {2} [0 2)U(2 ).

limg_o+ 2 =? and  lim, - #%5 =7

Next you can do the 1% Derivative Test to see when f is increasing and decreasing.

Then you can do the 2% Derivative Test to see when f is CCU and CCD.

If you need to review your Calc I for graphing - do it!
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Ex8. [Ti4% =

/r"‘ 2zrdz lim /":' 2zdz + | lim /,34 2zdx
e T2 —4 0—2- Jomg T2 —4 t—2+ Jo, T2 —4

[.m;:_mp 4 |,=o] + Lngzn_mw_q ==

[h?_ (Ins? - 4| - m)] " Lugl. (12 - u.|z2_4|)]

1—2- = [7-4|—~0" = ljs—df=—c0 =2t = [F—4|=0* = lnjtd—4|——00
= [~o0] + [+o| . < THIS DOES NOT MAKE SENSE !

So [7= 34 diverges (or can also say DNE).

Ex 8. Revisited What is wrong with this way?

=4 2rdz b — 12
/Fo 22_4-—ln|z -4|[7% = 1012 - Ind4 = ln = In3.

A common mistake is to NOT recognize an improper integral when you see him and then just (incorrectly) blindly integrate.

Ex 8. ReRevisited
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JZ° %% diverges (or can also say DNE).
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