Math 125 Exam #2 Practice Problems Answers

2. Evaluate the following integrals. (There may be more than one way to evaluate.)

(a) /sin x In(sec z) dx = —cos z In(sec ) — cos = + C

(Using integration by parts with u = In(sec z), dv = sin z dx)

t _ V2 _

(Completing the square t> — 6t + 5 = (t — 3)?> — 4 and using trigonometric
substitution with ¢ — 3 = 2sec 0)

372
(c) / cosVa +m2dr =4
0

(Using substitution with w = vV + 72 — 2w dw = dz, and then
integration by parts)

(d) / 46sec?(20) df = 20 tan(26) — lnfsec(26)] + C
(Using integration by parts with u = 46, dv = sec?d df
Can also use substitution w = 26 to simplify integral at beginning.)

(e) /sin?’xcos7a: dr = {5eos'z — feos®z + C
2

(Using sin?z = 1— cos?x and substitution u = cos )

dx z
(®) / Gk - a2 C

(Using trigonometric substitution = = 2sin 6 d#)

(2) /x3e‘”2 dv = 122%™ — Lo 4 O

(Using substitution with w = z?

—  dw = 2x dz, and then
integration by parts)

3
(h) /\/%dx: %($2+4)3/2—4\/x2+4+c
xT

(Using substitution u = 22 + 4 OR the trigonometric substitution x = 2tan )

3. Let R be the region bounded by the curve y = v/x + 1 and the z-axis for 0 < z < 7. Find
the volume of the solid obtained by revolving R about the y-axis. For extra practice,
you may want to try to do this problem using washers and again using shells.

7
Using Shells: Volume = / 2rxva + ldr = 12104%
0

2 1
Using Washers: Volume = / (7 = (y° = 1)*) dy + / n(7%) dy = 121057r
1 0



4. Find the average value of f(z) = sin™'z on the interval [1,1].

Fove = %“ —/3 ~ 88594

5. Let R be the region bounded by y = e?>*, the line y = 1, and the y-axis. Find the
volume of the solid obtained by revolving R about the y-axis.

2
Volume = / 2mx(e*™* — 1) dr = 27m(e* — 5) ~ 15.0109
0

6. For what value of k > 0 do the functions f(z) = x* and g(z) = 10 — 2 have the same
average value on the interval [0, k|?

k=415



