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ANSWER KEY to Turvy with Integration -- by David Pleacher

Here is the title right-side-up:

"TWO P OPES AT A GARAGE SALE.S

15919 2019201814 1715 17 5171117518 1417 8 18

Here is the title upside-down:

“OLYMPI C D IV E A PERFECT T EN
198 4 6201612 7 16 3 18 17 201811 2 181215 151810
FOR TOE POI NTS."

21911 151918 201916101514

6. M 11. R 16. |
7. D 12. C 17. A
8. L 13. B 18. E
9. W 14. S 19. O

10. N 15. T 20. P



Integral Problems: Answers:

2
X
1. Inxdx = K. —(2Inx—-1)+C
Ixnxx 4( nx )

Use integration by parts. Letting u =In(x) and dv = x dx yields
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What is the area under the curve described by the parametric

w N

equations x=sint and y=cos’t for Osts%?

Convert these parametric equations into the following Cartesian equation:
y=1-x’

So, the area under the curve would be given by:
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This is a very involved integration by parts. Use a chart:
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J'6x3e3xdx =2x%e¥ —2x%e* +4&—ge3X +C

=3e3X(9x3—9x2+6x—2)+c
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Solve by u-substitution. Let u = 2x, so du = 2dx.
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If F(x)= jtzdt, Then F(2) =
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Which of the following are antiderivatives of
f (x) =cos® xsin x ?
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Here, we should take the derivative of each |, Il, and Il and see what we get.

d (—cos*x) —4cos®x, . -
=— (—sin x) = cos® xsin x

dx 4

d(sin®x sin*x) . 4sin®xcosx . g
ol =$iN XC0S X ————————— =sin Xcos X —sin°® X cos x
X

—sin xcosx(l—sin2 x) —sin xcosx(cos2 x) —cos® xsin x

d (1-cos*x) —4cos’x(-sinx) s

— = =cos® xsinx
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This is a simple u-substitution integral.
Let u=2x, sodu=2dx.
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10.

=secx . This lets us rewrite the integral as

We must recognize that
COS X

/3
J. (secxtanxese“ )dx

0
Next we can evaluate the integral using u-substitution.

If we let u = sec(x) and du = sec(x) tan(x) dx, we get
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Before we try to do anything, distribute the ./ x and change the notation to that of rational

exponents. After these two steps, we get
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Integrating leads to
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12. What are all the values of k such that j x3dx=0 ?
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Evaluate the definite integral and apply the fundamental Theorem:

K 4|k
Ix3dx:x— =0
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13. jsmxcosxdx:
0

This is a straight-forward u substitution integration problem.
If we let u =sin x, then du=cosxdx and

J212
rl4 u2
_[sinxcosxdx= udu:?

0
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14. Ixseczxdx:

Use integration by parts. Let u=x and dv = sec’x dx.

Ixsec2 xdx = xtanx—ftan X dx

= xtan x+In|cos x|+ C

C. —-2and2
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xtanx +In|cos x| +C
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Je—dx: T. Ze(ez—l)

This is a rather complicated u-substitution integration problem.

If welet U=./X, thendu:i.

2
9
eV* F
——dx=2|e"du
5

= 2e3—2e:2e(e2 —1)

IexsinXdX: l. %eX(SinX—COSX)-FC

This is an integration by parts with a twist at the end.
Letu=sinx and dv=e*dx

So, Iexsin xdx =e *sin x—J'eXcosxdx.
We need to integrate by parts again. Let u=cosx and dv=e"dx.

Iexsin xdx = *sin x—excosx—jexsin xdx +C.
Here's the twist. We are going to add Ie “sin xdx to both sides of the equation.
ZIeXsin xdx =e*sinx—e”cosx+C

To solve for Ie *sin xdx , we will divide both sides by 2:

jexsin xax :%(exsinx—excosx)+c

4dx

\64-16x> )

This is definitely an arcsin problem, but it’s much easier if you factor out a 16 from the

X
A. arcsmE+C

denominator and simplify first.

aox___ ddx —J x —arcsin > +C
V64-16x* J \16v4—x> J Ja-x? 2




18.

19.

20.

tanx dx -1 |cot x|
E. —arcsec| —— |+C
4 4

sinzxafcotzx—16

Your instinct should tell you that this an arcsec problem, since there is a radical in the
denominator and the order of subtraction is variable — constant. However, if u = cot x, shouldn’t

there be a cot x in front of the radical to match the correct denominator form of X«, x2—u’?

Watch what happens when you rewrite the trig functions using the reciprocal identities:

J tanx dx B csc’ x dx
.2 2 - 2
sin x\/cot x—16 cotx\/cot x—-16

Now, if u = cot x, then du = — csc’x dx, so —du = csc’x dx. Also, a =4. So,

csc’ x dx -1 |cot x|
=—arcsec +C
cotx\,lcotzx—16 4 4

etanx
Jl—'de: 0. etanx+C
—SIin" X

etanx etanx
Use trig identities to write: j—dx = J dx = Ie "™ sec’x dx

1—sin’x cos’ x

Note that this is just an e" du problem where u =tan x and du = sec’x dx.

If If(x)dx:lo and jg(x)dx:lz

Then evaluate J.(g(x) —3f(x))dx

First of all, get the boundaries to match up.
0 3
According to definite integral properties, |If Ig(x)dx =12, Then J.g(x)dx =-12
3 0
3

j (g(x)—3f(x))dx = j g(x)dx —3j f(x)dx=-12—-310=-42
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