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Assignment Worksheet

Online Homework System 10/31/13 - 12:40 PM

Name: Class:
Class #: Section #:
Instructor: Karl Kristian Brustad Assignment: Techniques of Integration I

Question 1: (1 point)

Find an antiderivative of

(x + 8)e8,
Your answer should be an expression in x.
Write en(x/a) for e¥/9.
You can press "preview" to see if your answer looks ok.
Question 2: (1 point)
Find the smallest positive number x such that F(x) = L where Fis given by

207

X
Fx) = / SV3TE Gin(1570) dt.
0

Your answer should be an exact positive rational number.

Hint:

1) Try first to find an antiderivative, G(¢), of the integrand by using integration by parts twice.
2) Then F(x) = G(x) — G(0).

3) You may find it useful to remeber that tan 7/3 = /3.

Question 3: (1 point)
Let f and g be two functions having continuous second derivatives on [2, 6].

Evaluate the integral

6
I=Afm!mw

using the following information:

() fCO),f" (x) > 0 forall x € [2, 6].
(i) The function & has critical points at 2 and 6.

f

] _ 1
(i ") = -

(v) 200) = 1" (¥) — F)(" ()2 forall x € [2,6].

forallx € [2,6].

Your answer should be a positive integer.

Hint:
Integrate by part twice, and use (ii) to handle the boundary terms.
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After integrating twice, use (iii) and (iv) to express the integrand, once again, in terms of f(x) and g”(x).
Then, solve the equation for /.

Question 4: (1 point)

Evaluate the integral

b
I:/ xf(x) dx
a

_ - _1,1
froma=1tob=4/1 21112,
where f(x) = y is given implicitly by the equation and condition
x2+yey=1, y>—1.

Your answer should be an exact real number. Write In() for the natural logarithm.

Hints:
1.) Integrate by parts in such a way that you get an integrand containing x2 as a factor.
2.) Make the substitution 1 = AN
3.) What are the new limits? You should be able to solve the relevant
equations by inspection.
4.) You may use the fact that flnudu =ulnu—-u+C.
5.) Your answer should be a negative number that can be written
on the form AIn2(1 + In2) + B where A and B are rational numbers.
Question 5: (1 point)
Find the partial fraction decomposition of
1
X3+ 202 + 4x
That is, find the constants A, B and C such that
1 A Bx+ C

x3+2x2+4x_x (x+1)2+3.

Your answer should be posted as three rational numbers, A, B, C, separated by commas.

Question 6: (1 point)

Solve the equation
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b 2
/ B R Y
8 x2-17x+70 3

for b.
Your answer should be a positive integer.

Question 7: (1 point)

Each of the three integrals
/ 4 dx / 8 dx / 8 dx
0 Veda—x2 Jo veasrx2 Jo 64427

can easily be evaluated using one of the substitutions

x=asinf, x=atanf, x = asinh6,
for an appropriate choice of a constant a.
But which substitution is best suited for each of the integrals?

Evaluate the integrals and write your answer as three exact real numbers in the same order as the substitutions are listed above.
(and not necessarily in the order the integrals are listed)

The numbers should be separated by commas.
Write 7 as Pi, use sqrt() and In() for the square root and the natural logarithm functions, respectively.

Question 8: (1 point)

Check the expressions which are real numbers.

/°° dx
@ Jo T3

. R gy
(b) lim
R—co J—R 5173

/°° dx
. _dx
© )3
@ / 5

_g 4173

© /8 _dx
0 /3
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-
) s 3

(9) /8ﬂ
0 x3

Question 9: (1 point)

Evaluate the integral

/°° 96 cos(960) — sin(90) 40
0 62

by recognizing the integrand as an expression of the form

80" ) - ¢ 00
FIC)

for two functions f and g.

Your answer should be an integer.
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