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SOLUTIONS

Let w = x so dw = dz, and let dv = cos(z) dz so v = sin(z). Then
/xcos(x) dr = xsin(x) — /sin(x) dr = xsin(z) 4 cos(z) + C.
Let w = 2? so dw = 2z dz, and let dv = cos(z) dx so v = sin(x). Then

/x2 cos(r) dr = x*sin(z) — 2/msin(x) dx.

Now let w = z so dw = dz and let dv = sin(z) dz so v = — cos(x). Then we obtain

/x2 cos(r) dr = x*sin(z) — 2 [—x cos(x) + /cos(x) d:c]
= 2?sin(z) + 2 cos(z) — 2sin(z) + C.
Let w = x so dw = dz, and let dv = tan(z) sec(z) dx so v = sec(z). Then

/xtan(a:) sec(z) dr = xsec(r) — /sec(az) dr = xsec(x) — In|sec(z) + tan(z)| + C.

Let u = y* so 3 du = y*dy. Then

1
/y7ey4 dy = /y4y36y4 dy = Z/ue“ du.

Now we use parts, setting w = u so dw = du and dv = e* dw so v = e*. Then

4 1
/gfey dy = 1 {ue“ — /e“ du}

1 1
—— U U G
4ue 46 +

1 1
= Z’y4ey4 — Z_J:ey4 + C



(e) Let w = e* so dw = 3¢ dx, and let dv = sin(5z) dx so v = —% cos(5x). Then
3T 3 1 3z 3 3z
e’ sin(5x) dx = —xe cos(hx) + =€ cos(bx) dx.

Again let w = €3 so dw = 3e* dx, and now let dv = cos(5z) dz so v = 1 sin(5z). This

gives
. 1., 31 5, . 3 [ s .
e sin(bx) dr = —xe cos(bx) + G sin(5x) — =l e sin(5x) dx
= —16396 cos(bx) + ie?’x sin(5zx) — 9 / e sin(5x) d
5 25 25
34 3z : _ 1 3z 3 3z
o | € sin(bzx) dr = Fe cos(5x) + 52 ¢ sin(5x)
/639” sin(bx) dx = —363’” cos(bx) + ie?”” sin(bx) + C.
34 34
(f) Let w = cos (%) so dw = —2sin (%) dz, and let dv = cos(z) dz so v = sin(z). Then
2 2 2 2z
/cos(x) cos (;) dx = sin(x) cos (g) +3 /sin(az) sin ( 3 ) dz.
Now let w = sin (%) da so dw = 2 cos (%) dx, and let dv = sin(z) dz so v = — cos(z) dz.

We now obtain

/ cos() cos (%””) dz = sin(x) cos (%“’)
2 {— cos() sin (2;) +3 / cos(x) cos (ng) dw]
— sin(x) cos (%‘”) ~ 2 cos(a)sin (%‘”)
T / cos(z) cos (%“") dz
g / cos(x) cos (%}f’) dz = sin(z) cos (2;) _ gcos(x) sin <2§)

/ cos(x) cos (%") i — gsin(l‘) - (2?””) - gcos(:ﬁ) i <2§> +C.

Note that we could alternatively start by letting w = cos(x) and dv = cos (%’”) dzx.
6

(g) Let w = arcsin(6z) so dw = ————=. Let dv = dz so v = x. Then
1 — 362

arcsin(6z) dx = z arcsin(6z) — 6 /
/ (62) V1— 36352



Now we use u-substitution with v = 1 — 3622 so —% du = z dx. The integral becomes

. . 1 1
/arcsm(G:)s) dx = x arcsin(6x) + 6 {i / N du]

1
= x arcsin(6z) + D [2V/u] + C
1
= x arcsin(6z) + 6\/ 1—362%2+C.

2. (a) We use u-substitution. Let u = 2? — 9 so du = 2z dz and §du = zdz. The integral
becomes

/de_l/idu
vz -9 2 Vau
1 1

:§/u2m

(b) This is an arcsecant type integral with k = 3, so

/ 1 d / 1 d 1 (:v)+c
———dr = | ———=dxr = — arcsec | — .
N /a2 — 32 3 3

(c) We use integration by parts. Let w = x so dw = dz, and let dv = csc?(9z) dx so
v = —§ cot(9z). Then

1 1
/x csc?(97) dx = —9% cot(9z) + 5 /cot(Qx) dx

1 11
=32 cot(9z) + 59 In|sin(9z)| + C

1

_ L cot(om) +
= ngO X 81

In|sin(9z)| + C.

(d) We use u-substitution. Let u = 2° so du = 5a*dx and :du = 2*dz. The integral

becomes
4 g5 1 u
e’ dr = R e du

1
ZEGU‘I—C

1
= gezs i C



(e) We begin with u-substitution. Let u = x° so du = 5x* dz and % du = z* dz. The integral

becomes )
/xgexs dr = /x5ex5 (z* dw) = = /ue“ du.

Now we use integration by parts, letting w = u so dw = du, and dv = e" du so v = e".

We obtain
9 g5 1 u u
z’e da::g ue — | e“du
1 1
= —ue® — ="+ C
5ue 56 +
1 1
:5m56x5——ex5+0

(f) We begin by completing the square:

922 — 122 +8 =19 <x2—

9/ 9 9
9_ 2 2+4
= xr — — —
3 9
= (3 —2)*+4

Thus the integral becomes

/ ! d ! d
——dr = ——————dx.
922 — 122 + 8 (3x —2)2+4

Now let u = 3z — 2 so du = 3dx and %du = dzx. Finally,

1 1 1
S S d
/9m2—12x+8 o 3/u2+4 Y

1 1 U
= - = t (—) C
5 arctan 5 +

3
1 3 — 2
:6arctan( x2 )-I-C’.

(g) We try integration by parts, with w = €% so dw = 4e’dx and dv = cos(x)dr so
v = sin(x). Then

/649” cos(x) dx = e** sin(z) — 4 / e* sin(x) dz.



We try integration by parts a second time. Again, we let w = e** so dw = 4e** dx, and
now we let dv = sin(z) dx so v = — cos(z). Thus

/645” cos(z) dz = e** sin(x) — 4 {—641 cos(x) + 4 / e cos(z) dx]
= e*sin(z) + 4¢** cos(z) — 16 / e cos(z) dx
17 / e*” cos(z) dr = e** sin(z) + 4¢*” cos(x) + C

1 4
/641 cos(r) dv = —e** sin(z) + —e** cos(z) + C.

17 17
(h) We begin by performing long division:

6 — 1
2¢ —5)122% — 32z + 14
1222 — 30x
—2x + 14
—2r+ 5
9

Now we can write

1922 — 320 + 14 9
/ T SAr dx—/ 6z — 1+ dr
2¢ — 5 20 — 5

9
:3x2—$+§ln|2x—5\+0‘

(i) Let u=In(z) so du = < dz. The integral becomes

/—xmdx—/ﬁdu

= arcsin <g> +C

= arcsin (@) + C.

/COSZ<£L')[1 + tan?(x)] dz = cos®(z) sec’(x) dox = /d:l: =z+C.

(j) Recall that 1+ tan?®(x) = sec?(z), so

Alternatively, we could write

/cosz(x)[l + tan?(z)] dr = /[0082(:1:) + sin?(2)] dr = /daj = O



3. (a) Let w = sin" '(z) so dw = (n — 1)sin" ?(z) cos(x) dx. Let dv = sin(z)dz so v =
—cos(z). Then

/sin"(x) dx = — cos(z) sin" ' (z) + (n — 1) /sin”z(:v) cos®(z) dx
= —cos(z)sin" (x) + (n — 1) /sin"‘Q(az)[l — sin’ ()] d
= —cos(z) sin"(x)
+(n—1) /sin”_z(:lr) de — (n—1) /sinn(:lr) dx

1 —1
= —= cos(z) sin" " }(z) + i
n

/ sin™(z) dz = — cos(x) sin" ! (x) + (n — 1) / sin” %(z) dx
/ x)dx

(b) Using the reduction formula with n = 7, we obtain

/ sin" "% () dx.

sin”(

/ sin” () dr — —% cos(x) sind(z) + g / sin® () da.

Now using the formula with n = 5, this becomes

/ sin”(z) d = —; cos(z) sin(z) + g [—é cos(z) sin* () + g / sin®(z) dx}

1 24
== cos(z) sin®(x) — % cos(x) sin*(x) + 3 /sin?’(:p) dzx.

We use the formula once more, this time with n = 3, and get

/ sin’(z) dx

1 .6 6 .4
== cos(x) sin®(x) — = cos(x) sin”(x)

35
2% 1 » 2 [
+ 32 {—5 cos(z) sin”(x) + 3 /Sln(x) dx}
_ ! n®(z) — 2 ind(z) — > in?(g) — 29
== cos(x) sin®(x) = cos(x) sin”(x) 3% cos(x) sin(x) 3F cos(x) + C.



