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SOLUTIONS

[6] 1. (a) We use integration by parts with w = 2% so dw = 2x dx, and dv = cos(z) dz so v = sin(x).
Thus

/ 22 cos(z) dz = 7 sin(z) — 2 / vsin(z) da.

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

/x2 cos(z) dr = x? sin(z) — 2 {—:p cos(z) + /cos(x) dm}
= 2% sin(x) — 2[~x cos(x) + sin(z)] + C

= 2?sin(x) + 2 cos(x) — 2sin(z) + C.

[5] (b) Let u = z* so du = 2z dz and L du = x dz. The integral becomes
1
/:pcos(xQ)dx =5 /Cos(u) du
1
=3 sin(u) + C
1 2
=3 sin(z*) + C

4] (c) We can rewrite the given integral as

[y o= [ (o * )
_ / sec(x) dz + / sec?(z) da

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

25] 2. (a) Let u=1In(z) so du =1 dz. The integral becomes

/ zln(x),/jnZ(x) _4 e / “\/ﬁ "

1
= 3 aresec <g> +C

= % arcsec <lnéx)> + C.




(b) Let u = 5z + 5 so du = dx and 3du = dz. Furthermore, 32 = u — 5 so x = 3u — 15.
Thus the integral becomes

1 7
/x(§x+5) d$:3/(3u—15)-u7du

= 3/(3u8 — 15u") du
8

u9 u
=3[3-——15-—|+C
b5 o5

1 % 45 /1 8

(c) Using long division of polynomials, we have

622 —3x — 1
3z —1)18z% — 1522  +2
1823 — 622
—922 +2
—92% + 3x
—3r+2
-3z +1
1

Thus we can write the integral as

1822 — 1522 + 2 1
dx = 622 —3x — 1 d
/ 3z — 1 ‘ /(w ‘ +393—1) ‘

23 x?

1

3 1
221'3—5332—1'—{—5111’31}—1‘4-0.

(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

yields
/e‘/idx =2 {ue“ — /e“dul

= 2ue" — "]+ C

= 2y/zev® — 2eV® 4 C.



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

cosh(3x) 1 / 1
de = - d
/sinh2(3x) v T3 v ™
11
=3 5arctan (%) +C
1

sinh(3z)
=T arctan (T) + C.

(f) First we complete the square:

[ 27

27 + 120 — 4% = —4 x2—3x—z}
9 27 9
= 4 2 _ )z _Z
<x 3:1:—|—4) 1 4}

_ N
—_—] ~2) —o9
(+=3)

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

dx

1 1
dr =
/\/27+12x—4x2 /\/36—(2x—3)2

1/ 1

=— | ——=du
2] V36 —u?
1

=3 arcsin <%) +C

1 2z — 3
zéarcsin< x6 >+C’.




