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Version A

Lecture 20 Solutions

Solutions

Specify the substitution you would choose to find the integral J Bx + 5)9/ 4 dx.
Substitution u =

Solution:

We choose u = 3x + 5 and obtain

1
du=3dx sothat dx= 3 du

Then the integral becomes
9/4 9/4 1
Gr+ 5™ ax= | @[ du)

Correct answer is: Substitution # =3x + 5

Specify the substitution you would choose to find the integral J 12+ t2)5 dt.
Substitution u =

Solution:
We choose u =2 + t2 and obtain
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1
du=2tdt so that dt:2 du
t

Then the integral becomes

1
J 12+ %) dt = J t(u)s( 5 du )

L. .. 2
Correct answer is: Substitution u = 2 + t

Find '[ J10x +19 dx.

1
A (0x+ 1992 4 ¢

2
B. L (10x+ 1992 4 ¢

C. 510x+19) 2 4 C
D. 5(10x + 192+ C

Solution:

We choose u = 10x + 19 and obtain

1
du =10 dx so that dx = 10 du

Then the integral becomes

J J10x+19 dx = J Ju_(llodu)
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1 J—
J u'du since ,Ju = ul?

10
1,32 1
= 10 35 +C = 5 Wi c power rule
1 372 .
= 15 (10x+ 19"+ C substitute 10x + 19 for u

Correct answer is: A

6x

A. J dcx=6x-48 +Inlx -8l + C
x—-8
6x

B. J dx=6x-6+48Inlx -8l +C
x—-8
6x

C. J dx=6x-48 +48Inilx -8l + C
x—-8
6x

D. J 8dx=6x—48—481n|x—8|+C
x—

Solution:

Following our guidelines, we substitute for the denominator of the integrand, so that

u=x- 8 and du = dx. Since u = x — 8, we also have x = u + 8. Thus,
6x 6(u + 8)
dx = dx
x—28 u
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6J (1+ i ) du divide

u

6u+48In lul + C constant and logarithmic rules

=6x—-48+48Inlx -8+ C  substitute x — 8 foru

Correct answer is: C

6
FindJ 6(nx)" 4.
X

+ C

Solution:

Because
d (In) 1
nx)=
dx X

the integrand
6(In x)°

om0t ()
X X

1
is a product in which one factor  is the derivative of an expression In x that appears
X

1
in the other factor. This suggests that you let u = In x with du =  dx. Substituting
X

1
u=Inxanddu= dx, you get
X

6 1
J 6(nx)° :J6(lnx)6( ) dx ) dx

X

6
=6Ju6du= 7u7+C

6
= 7 (In x)7 +C substitute In x for u
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6
Correct answer is: ; (In x)7 + C

1
Find J dx.
4+e¢*

1
A. J _xdx=lnlex+4I+C
4+e

1
J dx=4ln|4ex+1|+C
1 1
C. xdx=4lnl4e_x+1|+C

1
dx = 4 Inl4e* - 11+ C

Solution:

You may try to substitute w = 4 + . However, this is a dead end because dw = —e™ dx

but there is no e term in the numerator of the integrand. Instead, note that

| 1 !
_ = 1 = X
4+ex 4+ 4€ +1
ex ex
&
4" + 1
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Now, if you substitute u = 4¢* + 1 with du = 4¢” dx into the given integral, you get

X = X = 4e” dx
4+e* 45 + 1 4 4ex+1( )

1J1
= du
4 u

1
= Inlul + C
4

= 4 Inl4e* + 11+ C  substitute 4¢* + 1 for u

Correct answer 1s: B

Find the indicated integral.
5y7
dy
y8 +4

S 8

A. 7lnly +4l+C
S 8

B. 8lnly +4l+C
S 8

C. 8lnIyI+4+C

5 7
D. Inhy+8l+C
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Solution:

du

8 7 1 7
Letu=y +4.Thend =8y’, or g du=y' dy.

Y

Then the integral becomes

J 5’ d SJ .y SJ Loy
—_ = - ’/l
Baa® Waad @ W 8

5J‘1
du
8 u

S 8
o I +dl+C

Correct answer is: B

Find the indicated integral.

S

Solution:

S 9
Letu= ,{9x thendu= — dxand
etu ,J x then du : ng x an

afor
/- J 17e
,J9x
3 A9
- j

Z,J{g dx
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34
= e du

34
= 9 e+ C

s A
e +

9

C

Correct answer is: J = 34 e""fgx + C
9

A tree has been transplanted and after x years is growing at the rate of

1

1+ 2 meters per year. After 3 years it has reached a height of
x+1)

9 meters. How tall was it when it was transplanted?

The plant was meters tall when the plant was

transplanted.

Solution:

The height of the plant when it was transplanted /(x) is found by integrating / '(x)

with respect to x. We can integrate 1 directly. For the term 1/(x + 1)2, We can
use the substitution

u=x+1, du=dx
to get
1 i i 1
1+ 2a’x = 1dx+ de
(x+1) J J x+1)
i [ 1
= 1dx+ 2du
J J u
1
=x- +C
u

Substitute x + 1 for u.
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1
= Xx- +C
x+1

Since & = 9 meters when x = 3 years, you find that

1
9=3- +C
3+1
1 25
C=9-3+ =
3+1 4
SO
hoo) 25
X) = x-— +
x+1 4

The tree was transplanted when x = 0 years and the corresponding height was

h )= 0-1 2
=0-1+
4
21
= = 5.25 meters

The plant was 5.25 meters tall when the plant was transplanted.

Correct answer 1s: 5.25

10.

Find the indicated integral and check your answer by differentiation.

In 10x
I= J dx

3x
1= + C
Solution:
du 1 1 1
Let u =1n 10x. Then = *10= ,ordu= dx.
dx 10x X X
In 10x 1 1
dx = In 10x+ dx
3x 3 X
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1.[
= udu
3

In 10x)
= (In 10x) + C.
6
In 10x
I'=
3x
(In 10x)°
Correct answer is: J = n 6x + C
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