In Class Work

Find the following indefinite integrals, and check your answers!!

/4
L. / sec? x €'~ dx 7. /exx/eX + 4 dx
0
2. /12xcos(3x2+5) dx 8. /sm(ﬁ) dx
e
0
3. / (x* + 4x)(x3 + 6x% — 10)'9 dx / 2945 gy
-2
s(1
4. /tan(x) dx / /X
HINT: Write tan(x) as z:s(();)) / xsec?(1 — x?) dx

¢ 1
5. / dx
1 xIn|x|

6. /x2 cos(x3) dx

Math 101-Calculus 1 (Sklensky) In-Class Work December 9, 2010

1/10



Solutions
w/4

1. / sec? x e X dx
0

» Choose u = tan(x). Then du = sec?(x) dx
» Adjust limits:
When x =0, u = tan(0) = 0; when x = /4, u = tan(w/4) = 1.

» Substitute:
/4 1
/ sec® x e@"X dx = / e du
0 0

> Integrate:
w/4 1 1
/ sec® x e X dx = / e’ du=e"
0 0 0
» Evaluate:
w/4 1 1
/ sec2xeta”XdX:/e“du:e” —el—ef=e—1
0 0 0
Math 101-Calculus 1 (Sklensky) In-Class Work December 9, 2010

2/10



Solutions

2. /12x cos(3x2 + 5) dx

» Choose u = 3x?+ 5. Then du = 6x dx
» Substitute:

/12x cos(3x? + 5) dx = 2/6x cos(3x? + 5) dx = 2/cos(u) du
> Integrate:
/12xcos(3x2 +5) dx = 2/cos(u) du = 2sin(u) + C
> Back-substitute:

/12xcos(3x2+5) dx = 2/cos(u) du = 2sin(u)+C = 2sin(3x*> + 5)+C
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Solug:ions
3. / (x* + 4x)(x3 + 6x% — 10)'° dx
=0
> Let u=x3+6x% —10. Then du = (3x? + 12x) dx = 3(x? + 4x) dx
» Adjust limits: x=—-2=u=-8+4+24—-10=6; x=0= v = —10.
» Substitute:

0 0
1
/ (X + 4x)(x% + 6x% — 10)1° gx = 3 / 3032 + 4x)(x° + 6x° + 4)1%
—2 =2

> Integrate:
° 5 3 2, 41100 17 100 T
4 6x2+4)100 gy — = du= ———
/_2(X—|-X)(X—|-X+ ) x 3/6 u u 3(101)u ]
» Evaluate:
0
1
/ 2(x2 + )¢ +6x% 4+ 4)1% dx = o0 ((—10)101 - 61°1>
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Solutions
4. /tan(x) dx  HINT: Write tan(x) as Sn)

cos(x)

» Composition isn't obvious, but once before, we let u = denominator.
» Choose u = cos(x). Then du = —sin(x) dx
» Substitute:

/tan(x)dx:/_cirzi);)dx:—/idu

1
/tan(x)dx:—/u du=—Inju|+C

» Back-substitute:

> Integrate:

/tan(x) dx = —In|u| + C = —In|cos(x)| + C
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Solutions

@

€ 1
5. / dx
e XIn|x|

» Again have a fraction; this time, letting u be the entire denominator

isn't going to work. Try letting u be just a part (the more
complicated part) of the denominator.

» Choose u = In|x|. Then du= 1 dx
» Adjust limits: x=e=u=1 x=e*=u=e
> Substitute:
“ 1 “1 1 °1
/ d= [ de= [y du
e xIn|x| e xIn|x| 1 u
e€ eq e
> Integrate: / tan(x) dx —/ = du = In|u|
e 1 u 1
> Evaluate:

e 1 e
/ dx = In|ul
e X|n|X’ 1
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Solutions
6. /x2 cos(x3) dx

> Let u = the inside of the composition = x
Then du = 3x? dx, so % du = x? dx

» Substitute:

3

/x2 cos(x3) dx = ;/cos(u) du

> Integrate:

/x2 cos(x3) dx = ;/cos(u) du = %sin(u) +C

» Back-substitute:

1 1 1
/x2 cos(x®) dx = 3 /cos(u) du = gsin(u) +C = gsin(x3) +C
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Solutions
7. /eX\/eX + 4 dx

» Let u = the inside of the composition = e* + 4
Then du = €* dx

» Substitute:

/exx/mdx—/ﬁdu

> Integrate:

/eX\/eX+4dx:/ﬁdu:§u3/2+C

» Back-substitute:

2 2
/eXVeX+4dX=/ﬁdu:3u3/2+C=3(ex+4)3/2+C
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Solutions
g [ SN0 o
NES
» Let u = the inside of the composition = /x

Then du = %x‘l/z dx = %% dx = 2 du= L dx

/sin\(/\;{;() dx = 2/sin(u) du

S

» Substitute:

> Integrate:

/ sin\(/\;{;) dx = 2/sin(u) du = —2 cos(u) + C

» Back-substitute:

sin(v/x) = sin(u) du = —2cos(u = —2cos(v/x
/\/} dx—2/ (v) d 2cos(u) + C = —2cos(v/x) + C
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Solutions

9. /xzex3+5 dx

» Let u = the inside of the composition = x> + 5
Then du = 3x? dx = % du = x? dx

» Substitute: .
/xzex3+5 dx = 3/6” du

1 1
/x2ex3+5 dx = 3/e” du = ge“+C

» Back-substitute:

1 1 1
/2X+5dX_3/eudU:3eu+C:3eX3+5+C

> Integrate:
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