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SOLUTIONS

[5] 1. (a) Complete the square:

16 — 6t — t* = —[t* + 6t — 16]
=—[(t*+6t+9)—16 — 9]
= —[(t +3)* — 25
= 25— (t+3)°

Thus
t.

1 |
/\/16—6t—t2dt_/\/25—(t+3)2d

Let wu=1t+ 3 so du = dt. Then

/ L » / L

- dt= | ——

V16 — 6t — t2 V25 — u?
:arcsin(§>+0

t
= arcsin (%3> + C.

3] (b) Let u = sin(x) so du = cos(z) dx. The integral becomes
cos(x) 1
————dr = d
/sinz(x)—l—6 ’ /u2+6 "
1 u
= —=arctan | —= | +C
V6 (Jé)

6 6
= \/?— arctan (Tu) +C

V6 V6 sin(x)
=5 arctan (T) +C.

[4] 2. (a) Let w=2?so dw=2zdz, and let dv = sin(2z) dz so v = —3 cos(2z). Then

1
/x2 sin(2z) do = —§x2 cos(2z) + /ZL’COS(2ZL‘) dx.



We use integration by parts a second time, with w = x so dw = dz, and dv = cos(2x) dx
so v = 1sin(2z). Now
1 . 1 .
xcos(2x)dr = 3% sin(2z) — 5 sin(2z) dz
1 . 1
= 3% sin(2z) + 2 cos(2z) 4+ C.

This means that

1 1 1
/x2 sin(2x) dr = —§x2 cos(2zx) + 3% sin(2zx) + 1 cos(2x) + C.

4] (b) First we use u-substitution, with « = 1 so du = —z~2 dz. The integral becomes

/x_?’ealc dr = — /x_le“ du = —/ue“ du.

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

Then
/91:36i dr = — [ue" — /e“ du]

= —ue' +e"+C
i

——— 4e:+C.
x

1
4 ¢) Let w = arcsec(x) so dw = ————dz. Let dv = zdzx so v = 122, Then we have
/xarcsec(:c) dx = 1:62 arcsec(x) 1/:152 ! dx
2 2 a2 —1

L,

(z) 1/ T d
= —zr~arcsec(r) — = | ——dux.
2 2) Var-1

Now let u = 22 — 1 so du = 2z dx and %du = xdz. The integral becomes

1 1 1
/xarcsec(x) dx = §x2 arcsec(x) — 2 /u‘2 du

1 1
= 5:1;2 arcsec(x) — 1 2v/u+C

1 1
= §x2 arcsec(z) — P 2 —1+C.



