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Chapter 9 Miscellaneous Problems

10.

1.k

12

Let X = uz.

1n|l + tant| + C

-tan_l(cscx) + C, wusing u = cscx if you wish.

3

csc4x = (1 + cot2x)(csc2x) = csczx + cotzx cscx.
2 2

Let u = x, dv = tan“xdx = (secx - 1) dx; then

du = dx and v = -x + tanzx.

First write

2

cos“x = (1 + cos2x).

Nll—'

Integrate what you can, and then integrate x%cos 2x by parts:

Let u = :-c2 and dv = cos x dx. This leads to the

integration of xsin2x, which also works well by parts. You

should get

%x3 + —%—xzsinzx + —-—%——xcost - —%—sinzx + G
Let u = 2 - x3.
Let x = 2tanu. The integrand begomes secu, and the

antiderivative is

ln|secu + tanu|l + Cc = lnl---%——-(x2 + 4]1/2 + ——%—-xl 0
= 1ln|x + [x2 + 4)1/2] + C.
Let x = Stank. The integrand becomes 25(sec3£ - seck).
" i 2,1/2
Let u = sinx. The integrand becomes (4 - u”) . Then let
u = 2sing. The integrand then becomes 4coszﬁ, and the
rest is easy. The answer may be written in the form
Zsin-l{——l-‘z—-sinx) + %(sinx](fl - sinzx]]‘/2 + .
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13. Write ¥ -x+1 = (x- -3 ¥ —%—, then apply

Formula 17 from the endpapers.

2

14. PFirst write x2 + x+ 1 as -—%—-(u + 1) where

2x + 1
/3

Then let u = tanf, and the integrand becomes %sec%.

Apply Formula 28 from the endpapers; the final answer is

—%—(2x + l)[x2 + x + 1]1/2

- %lanx + 1 + 2[1-:2 + x + 131/2| + G
15. 3x% - 4x + 11 = —%—{(3:{ - 2)2 + 29).

16. The integrand is equal to

x2-2+

The antiderivative is

+x3 - 2x + %'/? tan'l(z—l-xﬁ} + C.
17. Use the substitution u = tan—%— . The integral becomes
f—-i-g—-— du = -Zj-arctan(%] * e
u” + 9
A 2 1 2
= =3 arctan(——--3 tan 3 ] + C.
18. The substitution x = u2 transforms the integrand into
2 - 2 '2 .
1l +au
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19.

20.

21.

22.

23.

24.

25

26.

The answer is 2VX - 2tan'lv/_x- + C.

Use the substitution u = sinx.
Write the numerator as 2c052x - 1. The answer is
2sinx - ln|secx + tanx| + C.
Let u = 1ln(cosx), then compute du.
Let x2 = sinu. The integrand becomes -%—-sin3u, and the
antiderivative is
-é—-(cosu)[coszu = 3) ¥ @

= ——%—(x4 + 2)(1 - x4)l/2 + C.
By parts: Let u = 1n(l + x), dv = dx, and (1) %= &%
By parts: Let u = sec'lx, dv = x dx. This leads to the
problem of evaluating

f (xz lx]‘.}l/z dx.
For x > 1, we obtain -—g-{xzsec'lx - (x2 - l]l/z} : SO o8
For x < -1, we obtain -l'—{xzsec"lx + (x2 - l]l”z} ¥ G

2
<o for |x| > 1, the antiderivative is

1
¥ Sk

Let X = 3tanu1 Hhon Pa,H.'S NiH«, d\/:&ecLQ de

The substitution x = 2sinu yields

falsinzu du = 2[(1 - cos 2u) du
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(SR

- 2u - 2sinucosu + C

- 2arcsin-—-—x— e [ 2)1/2 + C
2 2
FT. 2% = xz = 1 - (1 - x)2. Now let x = 1 - cosu.
4x - 2 2 3 1
28. = - +
x3 _ X ol 2 . x = 1
so the antiderivative is
21nlx] - 31ln|x + 1] + in|x - 1] + ¢C
= 1ln xz(x - 1) + C.
(% * l)3
29, Write the integrand in the form
x2 i 8 m 4 5
2 - x

Then use Formula 18 from the endpapers, the method of partial
fractions, or a trigonometric or hyperbolic substitution.

sec X tan X tan x
30. / > dx = f TR LR R
secx + sec X

sin x _
= T dx = -1n(l + cosx) *+ C.

31. Let x = -1 + tanu. The integral becomes

md LA Ztanu du = (—coszu + ginu cosu) du,
sec”u

and the rest is routine.
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32. The least common multiple of 2, 3, and 4 is 12, so let

x1/12

u = . This transforms the integral into

12
dl?
u” + 1

The result of division of the denominator of the integrand into the
numerator yields

6 3

12(1.19-1.1 + u —l++),

and the method of partial fractions yields the decomposition

12 4 4u - 8
+

u3 ¥ 1 H 1 u2 -u+1

Now proceed much as in the last part of the solution to Problem 8,
Section 9.8, on pages 501 - 502. You'll find the antiderivative
indicated at the top of this page to be

10 12 7

-g}-u - 22-u’ + 30* - 120 + 41nfu + 1]
_ 21nlu® - u + 1| + 4/3 arctan(—é—/? {2u - 1}) + cC
- _%_x5/6 _ _i%_x7/l2 S 3xl/3__ 12X1/12 + 41n(l + xl/lz]

~ 2 InlL. - xl/12 + xl/s) + 4/5'arctan[—%ﬁ-/ﬁ-{ZXI/lz w T & €L

33. : = % seczg.

sec x
34. f gl [cscx dx = 1ln|ecscx - cotx| + C.
35. sec3x tan®x = sec’x tanx - Sac? i VAR T
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