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SOLUTIONS
1. (a) We use integration by parts with w = In(z) so dw = L dz, and dv = % dx so v = —1.
Thus
1 1 1
/ n(z) dr = — n(x) —l—/—d:c
x? T x?
| 1
= — n@) 1 +C.
x x

Let u = In(z) so du = * dx. The integral becomes

/W%dx:/ifdu

u3

:§+C

1

Since a basic property of logarithms is that In(z¥) = yln(z), we can rewrite the given

integral as
In(z?) . 2In(x) .
/ln(x) d _/ In(x) d

:2/dx

=2z + C.

We use integration by parts with w = 2? so dw = 2z dz, and dv = sin(3z)dz so

v = —% cos(3xz). Hence

1 2
/x2 sin(3z) dx = —§x2 cos(3x) + 3 /xcos(?)x) dx.

Now we use integration by parts again, this time with w = x so dw = dz, and dv =

cos(3z) dx so v = 3 sin(3xz). We obtain

1 2|1 1
/:c2 sin(3x) dox = —5332 cos(3x) + 3 [gsc sin(3zx) — 3 /sin(?):c) dx]

1 2 2
= —gxz cos(3x) + o7 sin(3z) — 5 /sin(Sx) dx

1 2 2 1
= —§x2 cos(3x) + o* sin(3x) — 5 l—g Cos(3x)] +C

1 Z %
= —§x2 cos(3x) + g% sin(3z) + 77 cos(3z) + C.



(b) Since we can write

/ cosh(z / cosh(x) J
I?
sinh(z)4/9 smh2 sinh(z)+/[3sinh(z)]? — 1

we let w = 3sinh(z) so du = 3cosh(z)dz and §du = cosh(x)dz. Furthermore, this

means that sinh(z) = su and so the integral becomes

/ cosh(x / 1 1 p
pr— —_— e — ’L[/
smh )\/9 s.mh2 %u Vur =1 3

1
————du
/ uvu? —1

= arcsec(u) + C

= arcsec(3sinh(x)) + C.

(c¢) First we complete the square:

922 —6x+17=9 x2——x+—}

ol(p2 2, 1), 17 1
I 379) "9 9

1 2
=3*(z—= 16
<x 3) +

= (3z —1)* +16.

Now we let u = 3x — 1 so du = 3dx and %du = dz. The integral becomes

/ ! d ! d
————dr = T
922 — 6z + 17 (3z — 1) + 16

1 1
——/ du
3 ) uz+16

)+c

11 ; (

= — . —arctan
3 4aca 1
1

3z —1
:12arctan( :c4 )—l—C.




(d) Since
/x7 sec?(z*) do = /x4 sec?(z*) - 2% du,
we let u = z* so du = 42 dz and § du = 2® dz. The integral becomes

1
/x7 sec’(x) dr = Z/useCQ(u) du.

Now we use integration by parts with w = w so dw = du, and dv = sec?(u)du so
v = tan(u). This yields

/ 27 sec?(a) dx — i [utanm) _ / tan(u) du]
_ i[utan(u) + Infeos(w)[] + C
L 4

1
=% tan(z*) + i In|cos(z*)| + C.

(e) First we write

4—x 1 x
———dr =4 | ——dr— | ——=d
V4 — x? /\/4—1‘2 /\/4—x2

The first integral is an elementary arcsine integral:

X.

/\/%ﬁ dx = arcsin (g) +C.

For the second integral, we let u = 4 — 22 so du = —2x dv and —% du = x dx. Then

T 1 1 1
—_— = —— 2 = —— — —1/ — 2
/\/md“’ 2/“ du=—5 vul+C dmrr e

Hence we have

\;% dx = 4 arcsin (g) — (—M) +C
= 4 arcsin (g) +V4—224C.

(f) Using long division of polynomials, we have

32% — 4z
204 3)62% + 2? — 12z +5
623 + 922
—8x% — 122 +5
—82% — 12z

5



Thus we can write the integral as

623 212 5 5
/ v T / 32 —4x—|— dx
2r+ 3 T+ 3

4.

1
+5 —ln\2x+3y+c

x_ x
73 2

:x3—2x2—|—§1n|2x—|—3|+0.



