Name Test 1 Calculus 2 Mike Huff
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It follows that
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f(z) = sec a:—cosx+§(tan x — sin x)+xtan rsec’x —xsin” Tcosx

2. j tan z sec’ xdz

Method 1: Using u-substitution: Let u = secx, then du = sec z tan xdz .

Then,

3 sec’ x
2

+C.

2
J.tan:Jcsec2 zdr = Iudu =%+C

Method 2: Using u-substitution: Let u = tanz, then du = sec” zdx .
Then,

2 2
U tan” x

Itanxsec2xdxzjudu=7+0= +C.

These two answers are actually the same! (They differ by a constant.)
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3. jsin5 6 cos’ 8d6 = j(sinz 6’)2 cos’ @sin 0dO = j‘(l — cos’ 9)2 cos’ @sin 0dO
0 0 0

Using u-substitution: Let v = cos @, then du = —sin 0d6 .
Then,
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4, jx tan™ xdz

Useintegration by partswith v = tan™" zand dv = r sothat du = 2 dx and
i
2
v:I—.Then,
2
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J.:Etan_lxdm:x—tan_lx—lj v s dz .
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To integrate thislast integral we first use long division to ssimplify:
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Use trigonometric-substitution with z* = a” sin® for = = asin . It follows
that dx = a cos 0df . Using this substitution, we have

f\/az’—xz f a’> —a’sin’ 6

dy = acos8db
xt a'sin® 0
2
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, 0
Let v = cotf,then du = —csc” 640 .
Then, theintegral becomes Va’ —a°
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6. fx(ln z)’dz
Method 1: Use a substitution and then integration by parts.

First, use a w -substitution. Let w = Inz, then x = ¢”anddz = e"dw .
Upon making this substitution, the integral becomes

fx(lnx)de = fw%“’dw

Integrate the right-hand side using integration by parts with « = w”and
dv = e"dw . Using tabular integration by parts, we have

u dv +1
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fw%“’dw = w’e” —2we" +2¢" +C = z(Inx)’ —2zlnz + 21+ C

Method 2: Useintegration by parts tW|ce on the original integral to get
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f z(Inx)? dy = = 5 “—(lnz)’ ——lnx—i— M +C

7. f = f . Using partial fraction decomposition we get
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The first two integrals require u substitution in the denominator and result in log
forms. To integrate the third integral we complete the square in the denominator
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Where we have divided numerator and denominator both by 3/4.
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Use au-substitution. Let u = \/_ , then Tdu = dx . We then have
3
L
+
M 41
J3
Upon placing = back in, we get
2J 24241 3 J3
The original integral is therefore equal to
—ln‘x—l‘—lln x2+x+1‘—£tan_l 2241 +C.
2 6 3 J3

'[\/\/E + 1dx

Method 1: Using au-substitution with u* = vz + 1, wehave = (u* — 1)2 and
dxr = 4u(u2 — 1)du = <4u3 — 4u)du .

This substitution gives
J‘\/\/E+1dx = ‘[\/172(41/i —4u)du = 4I(u4 —uQ)du

=éu5 —éu3+0

:g(ﬁ+1)% —g(ﬁ+1)%+0
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Use a u -substitution with « = z* + 1. Then, du = 2zdx , so that %du = zdx .

After making this substitution, we have

e e TN

Integrating this last integral directly, we have

ljﬂ(u%—u%)du:lzu%_gu% 2 _[1 oy ul?
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Evaluating, we have

3
0 Vaz' +1 L3 3

2 [ 2 —
10. [ N 3y,

B

Use u-substitution with u = /3 sec 6 . It follows that du = /3 sec 0 tan 6d6 and
that & = 0 when z =+/3and § = % when z = 2. Using this substitution, we

have

%\/_tané’
f f \/_sec J3 secH tan 0d0 .

Simplifying, we get
7 7% 7
J3 j; tan® 0d0 = /3 j; (sec? @ —1)d60 = /3[tan g — 6]76

Finally, evaluating at the limits of integration, we have
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11. —dx
o1 4 e*

First, split the given integral into two improper integrals:

([m—ﬁjﬂﬁ_ -———d f ———ﬂh—»Mn ———ﬂ%+hm ———d

7001—{—61 0 1+6 a——00 b—o0 [)]_—f—e

Next, evaluate each mtegral separately using the u-SubStItutIOI’] u=-e"and

du = e'dx

lim —dx = lim [tanfl ez]o = lim (taurf1 1—tan! e”) -7

a——ocoda ] +e a——00 a a——00 4

Similarly,

lim —da: = hm[tan ! Z]b = lim (tabn’1 e’ —tan! 1) _r_ r_r

b—oo J 0 1 _|_ 6 b—o0 0 b—o0 2 4 4

Therefore, —da: _T —+ r_r
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Since the integrand is discontinuous at « = 0, we split the integral into two
integrals.

+ lim

f\/—xﬂ_lﬁ}f\/—ﬂl ,Hoof[xﬂ)

The antiderivatives of both can be obtained using a u-substitution. Let v = /z ,
then v’ =z, v’ + 1= +1, and du = 2udu . Making this substitution, we get

dx _ 1 _ .
fx/f(x—i-l)_fu<u2+1)QUdu_2tan NG
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13. Wefirst make au substitution, letting v = e sothatdu = e"dx . Thisgives

4z 3

f e’ +6361+2 x:f u® + 3u+2 v

Polynomial long division on the resulting improper rational integrand gives
3
u’ + 3u+ 2 w4+ 3u+ 2
Thus, the original integral yields the two integrals:

_f“_ du—l—f 7u+6
u’ —|—3u—|—2
Thefirst requiresintegration of a polynomial:
2
f(u—3)du:u——3u—i—c.
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The second requires us to use partial fraction decomposition.

f fu+6 du = Ldu— Lalu
<u+2)<u+1) u—+ 2 u—+1

= 81n‘u —1—2‘ — ln‘u —l—l‘
Putting the pieces together, we have

f2u—3du:u—2—3u—|—81n‘u—|—2‘—ln‘u+l‘—l—0
u” + 3u+ 2 2
Therefore,
f ﬁda:zez —362+81nez+2‘—lnez+1‘+0
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14. This answer has two parts:
a) Integrating by parts twice, we see that

fe‘”” cosbxdr = e [bsmbx2 a afosbx] +c
a +b

/10
b) Evaluate f( / e’ cos brdr
)

To use the formulafrom (a) to evaluate the integral, welet « =3 and b = 5.
Then,

/10 , ; 7o
f / e cosbzdr = €** [5 e 5327 a 32(:08 il
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¢ (5sin 5z + 3 cos 51:);71“
4

63%’ 0

= 5sin— + 3 cos— —e—(5sin0+3cos())
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15. To integrate f ‘1—3@2
-2
of the absolute value function in the integrand:
~(1=2") =<1
=1{1—2" -1<z<1
~(1-2*) =z>1

dx , we must use three integrals because of the definition
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Thus,
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16. The Fourier series analysis of the sawtooth wave requires the computation of the
integral

B WA o
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wheremis aninteger and @ and A are nonzero constants. Compute it.

tsin(mat)dt
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Answer: b, = icos(mﬂ')
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