Solutions:

1(a) /xsec(xz)tan(xz) dx

Let u = x2. Then du = 2x dx.

/xsec(xz)tan(xz) dx = ;/2xsec(x2)tan(x2) dx
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Solutions

1(b) /e3_2x dx

Let u =3 —2x. Then du = —2 dx.

/e3_2X dx = —;/—2e3_2x dx
1
= —2/eu du

1 1
— _7eu+C:_7e3 2X—|—C
2 2
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Solutions

4
1) / B+ 28 &

Let u =1+ x2/3. Then du = %x‘1/3 dx = %ﬁ dx.

4 1 1
/X1/3(1_|_X2/3) e = 4/X1/31+X2/3 e
321 1
= 4'2/3X1/31+X2/3dx

1
= 6/du
u

= 6Inju/+C=6In|1+x*3+C

Math 104-Calculus 2 (Sklensky) In-Class Work February 20, 2012

3/18



Solutions

1(d) /Si"%}) dx

Let u=/x = x/2. Then du = Ix7/2 dx = %% dx.

/sin\(/\;{)?) dx = /sm ) dx

= 2/sin(u) du

= —2cos(u) + C = —2cos(v/x) + C
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Solutions

w/4
1(e) / sec?(x)et"™) dx
0

Let u = tan(x). Then du = sec?(x) dx.
Limits of integration:

» when x =0, u = tan(0) = 0.
> when x = /4, u=tan(w/4) = 1.

/4 1
/ sec?(x)et") dx = / e’ du
0 0
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Solutions
o sin(x)
1(f) /_M4 c0s2(x) dx

Let u = cos(x). Then du = —sin(x) dx.
Limits of integration:

> when x = —7/4, u = cos(—7/4) = %

» when x =0, u = cos(0) = 1.

_ 2
= —(-Du? =1- =
V2/2 V2
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Solutions

X5
1 [ 155 o

Let u =1+ x® Then du = 6x° dx.

Math 104-Calculus 2 (Sklensky)

|
6/6X1—|—X6 dX
1 1

S

6/u u

1 _1 6
6In’u}+C—6|n}1+x ’+C
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Solutions

2
X
1(h) /1+X6 dx

Let u = x3. Then du = 3x? dx.

e
1+ x6

Math 104-Calculus 2 (Sklensky)

dx

1 5 1
= —— d
3/3x1+(X3)2 Ix

1 1
e R
3/1+u2 “

1 1
3 arctan(u) + C = 3 arctan(x®) + C
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Solutions

1(7) /\/% dx

Let u=1— €*. Then du = —e* dx.

pr— 71 —eX.
1

= — 7d

/ﬁ !

= —/ul/2 du

= 224 C=-2/1T—e+C

/ € 4 L 4
— aX — adX
Vv1—eX Vv1—eX
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Solutions

1) [ ﬁ"

Let u = e*. Then du = €* dx.

/\/%dx /ex~\/1_1(ﬁ)2dx

/1du
Vv1— 12

= arcsin(u) + C = arcsin(e*) + C
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Solutions

1(k) /(X2 + 4)? dx

/(x2+4)2 dx = /x4+8x2+16dx

1
= gx5+§x3+16x+C
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Solutions

1(1) /X(X2 + 4)2 dx

Let u = x2 + 4. Then du = 2x dx.

/X(X2+4)2dX: / (x* +4)?
[

1
2
1 5 1

.z 4
23+C 6(x+)+C
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Solutions

1(m) /34x\/>f3 dx

Let v =x — 3. Then du =1 dx.
Also, then x = v + 3.

Limits of integration:
» when x =3, u=0.
» when x =4, u=1.

/34X\/)f3 dx = /01(u+3)ﬁ du

1

= /u3/2+3u1/2du
0

L

2
— gus/2 + 2432

0
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Solutions

2(a) /sin(2x) dx versus /sinz(x) dx

> /sin(2x) dx can be done with a u-substitution.

> /sinz(x) dx can not be done with substitution (but can be done with

other techniques - stay tuned!)

Let v = 2x. Then du = 2 dx.

/sin(2x) dx = ;/QSin(2x) dx

= ;/sin(u) du

= —%cos(u) L (€ = —% cos(2x) 4+ C
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Solutions
In(x)

2(b) /In(x) dx versus /2x dx

I
> /% dx can be done with a u-substitution.
X

> /In(x) dx can not be done with substitution (but can be done with

other techniques - stay tuned!)

Let u = In(x). Then du = 1 dx.

X

/'"2(;:) G /;-In(x)i
s dx
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Solutions
X3 X4
2(c) /1—|—x8 dx versus / T8 dx

3
X . .
> ——— dx can be done with a u-substitution.
1+ x8

4
X
> dx can not be done at all.
1+ x8

Let u = x*. Then du = 4x3 dx.

x3 1 1
= _dx = 4.x3.— ~— 4
/1+x8 X 4/ T Tr e

1 1
= = [ —=d
4 / 1+ a2
1 1 4
= = arctan(u) + C = A arctan(x”) 4+ C
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Solutions

2(d) /e_x2 dx versus /xe_x2 dx

2 . . o
> e~ ™ dx can not be done—but is important enough that we define a

function to be that integral.

2
> /xe*X dx can be done with substitution.

Let u = —x2. Then du = —2x dx.

1
/xe_x2 dx = —2/—2~xe_x dx
1
= —2/eu du
1 1
— eu+C:—§e_X2—|—C
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Solutions

2(e) /sec(x) dx versus /sec2(x) dx

> /sec(x) dx can be done with a (very non-obvious) substitution.

> /sec2(x) dx doesn't require a substitution - it's just tan(x) + C.

/sec(x) dx = /sec(x) , seclx) + tan(x) dx

sec(x) + tan(x)
sec?(x) + sec(x) tan(x)
sec(x) + tan(x)

Let u = sec(x) + tan(x). Then du = sec?(x) + sec(x) tan(x).

/sec(x) dx—/tlj du = In|u| + C = In|sec(x) + tan(x)| + C
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