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SOLUTIONS

1. (a) We can rewrite the given integral as

[y o= [ (o * )
= /sec(x) d:c—ir/secQ(:c) dx

= In|sec(z) + tan(z)| + tan(z) + C.

(b) Let u = z? so du = 2z dz and % du = x dz. The integral becomes

/xcos(af)dac = %/cos(u) du

= %sin(u) +C

= %Sin(ﬁ) +C.

Thus
/QEQ cos(x) dx = x*sin(z) — Q/xsin(x) dz.

(c) We use integration by parts with w = z? so dw = 2z dz, and dv = cos(x) dx so v = sin(z).

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

sin(x) dz so v = — cos(x). Now we obtain

/ 22 cos(z) dz = 2 sin(z) — 2 [—xcos(a:) + / cos(z) dx}

= x?sin(z) — 2[—x cos(z) + sin(z)] + C
= 2?sin(z) + 2 cos(z) — 2sin(z) + C.

13
Thus the integral becomes

1 7
/x(§x+5> dx:3/(3u—15)-u7du

= 3/(3u8 — 15u") du

u? ud
—313. % _15.% |y ¢
By

1 9 45 /1 8
—(Z2z+5) - = (Zz+5 )
(3a:+ ) 3 (3x+ ) aF

2. (a) Let u =32+ 5 so0 du = 1 dr and 3du = dz. Furthermore, 1z = u — 5 so z = 3u — 15.



(b) Let u = sinh(3z) so du = 3cosh(3z) dz and 5 du = cosh(3z) dz. The integral becomes

h 1 1
/ : C(;S (32) dr = —/ du
sinh”(3z) + 25 3 ) u?+25

1 1
= -garctan(%>+0

3
1 inh(3
=1 arctan <w> +C.
(c) First we complete the square:
[ 2
27 + 120 — 42® = —4 x2—3x—ﬂ
9 27 9
=4 2 _ 2y _Z2L_ 2
(a: 3x + 4) 1 4}

3 2
—36—4(z—2°
(+=2)

=36 — (27 — 3)”.

Now we let u = 2z — 3 so du = 2dx and %du = dx. The integral becomes

dx

1 1
dr =
/ V27 + 122 — 422 / /36 — (22 — 3)2
1 / L
2 V36—

1
= 3 arcsin <%> +C

1 2x — 3
= 3 arcsin <xT> + C.

(d) Let u=+/z so du = ﬁ; dr and dx = 2y/x du = 2u du. The integral becomes

/eﬁdx:2/ue“du.

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

/eﬁdx:2 {ue“—/e“du]

= 2ue" — "]+ C

= 2y/zev® — 2eV® 4 C.

yields



(e) Let u=In(z) so du = 2 dz. The integral becomes

/xln(x)\/lln2(x)—4dx:/u¢% "

1 U
= - —)+C
5 arcsec <2> +

1 In(x)
= §arcsec< 5 > + C.

(f) Using long division of polynomials, we have

622 —3x — 1
3z —1)18z% — 1522  +2
1823 — 622
—9z2 + 2
—92% + 3x
—3r+2
—3r+1
1

Thus we can write the integral as

1823 — 1522 + 2 1
d 2-3r-1 d
/ Fy— x / 6x° — 3x +3x—1) T
3

x x? 1
R R
6-5 =3 T —r+hBr—1+C

3 1
=2x3—§x2—x—|—§ln|3x—1|+0



