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Problem 19
Problem. Find the indefinite integral / sec4dx dx.

Solution.

1
/sec4x dr = 11n|tan4x+sec4x| +C.

Problem 21
Problem. Find the indefinite integral / sec Tx da.

Solution. First, clean it up a bit with the substitution u = 7z, du = 7 dz just to be

1
/sec3 mx dx = — /sec3 u du.
T

Now use the formula that we worked out in class.

safe. We get

1 1
—/se03u du = Py (tanusecu + In|secu + tanu|) + C
m m

=5 (tan mx sec mx + In | sec T 4+ tan wx|) + C.
T
Problem 24
Problem. Find the indefinite integral / tan® W—; sec? 7;—96
Solution. Let’s clean this one up, too, with u = %7, du = 7 dx. We get

T T 2
/tan3 - sec? - dr = — /tan3 usec® u du.
T

dzx.

Now use our technique.

2 2
— /tan3 usec? u du = ~ /tan u(sec® u — 1) sec® u du.

™ ™



Let v = secu and dv = tanusecu du. Then

2 2
— /tan u(sec® u — 1) sec® u du =

T 7r/

2

:—/(v2—1)vdv
T
2

:—/03—v)dv
T
2 /1, 1

= —|-v"—= C
7T(4 2" )+
2 /1

:—(Zsec u——sec u)—i—C
T
2/(1 7z o T

==\~ — - = — C
7T(le.ec sec 2)—1—
1 1

= SGC4E——SGC2E+C

Problem 25
Problem. Find the indefinite integral / tan® 2t sec® 2t dt.

Solution. Let uw = 2t, du = 2 dt. Then
3 3 1 3 3
tan® 2t sec” 2t dt = 5 tan® usec’ u du

1
=3 /tan u(sec® u — 1) sec® u du.

(sec® u — 1) sec u(tan usecu) du



Let v = secu and dv = tanusecu du. Then

1 1
- /tan u(sec® u — 1) sec® u du = 5 / (sec® u — 1) sec® u(tan usecu) du

2
1 2 2
=3 (v —1)v° dv
:%/('04—'02)(111

1 1

5 3
= —9y° — = C

o' Tt T

1
:Ese05u—gsec3u+0

1

1
:Esec‘r’Zt—gsecht—kC

Problem 26
Problem. Find the indefinite integral / tan® 2z sec? 2z dux.

Solution. Let u = 2z, du = 2 dx. Then

/ tan® 2x sec* 2z dt = / tan® usec* u du

1
2
1

5 /tan u(sec® u — 1)*sect u du.



Let v = secu and dv = tanusecu du. Then

1 1
= / tan u(sec? u — 1)*sec’ u du = 5 / (sec® u — 1) sec® u(tan usec u) du

2
1 2 2,3
=3 (v" = 1)%v° dv

1
:—/(117—21)5—1—"03) dv

2
= % (évs— %v6+}1v4) +C
:%vs—évﬁ—l—%v‘l—l—C’
= %secsu—ésecﬁu—l—%sec‘lu—i-c
1

1 1
= 1—6sec8 2r — Esec6 2x + gsec4 2¢ + C.

Problem 30
Problem. Find the indefinite integral / tan® 3z dw.

Solution.
/tan3 3z dr = /tan 3r(sec’ 3z — 1) dz

= /tan 3z sec? 3x dr — /tan 3z dx

For the first integral, let u = sec 3z and du = 3 tan 3z sec 3z dz. The second integral

we can integrate directly.
1
/tan 3z sec? 3x dw — /tan 3r dr = - /sec 3z(3tan 3z sec 3z) dx — 3 In|sec3z|+ C

1
/udu—§1n|sec3x|+6'

D= W= W= W

1 1
(§u2) - gln |sec3z| + C

1
u2—§ln|se63xl+0

1
sec® 3z — 3 In|sec3z|+ C.



Problem 42
Problem. Find the indefinite integral / cos bf cos 36 df.

Solution. Use the identity

cos acos [ = %(COS (v — ) 4 cos (a + 3)).

/cos 56 cos 36 df = — / (cos 26 + cos 86) df

1 1
= - <§sin29—|—§sin89) +C

— N = N

1

Problem 43
Problem. Find the indefinite integral / sin 2x cos 4z dx.

Solution. Use the identity

sina cos f = %(Sin (= fB) +sin (a + 3)).

1
/sin 2x cosdx dx = 5 / (sin (—2z) + sin 62) dz

1
—5/(—sin2x+sin6x) dx
1/1 1
:§(§C0821‘—6C0869§)+O
1

1
= —cos2x — Ecosﬁm—I—C’.

4
Problem 46
Problem. Find the indefinite integral / sin 5z sin 4x dx.

Solution. Use the identity

sinasin § = %(COS (v — B) — cos (a + [3)).



/sin S sindx dx = / (cosx — cos9zx) dx

wl»—* DO | = wl»—~

1
(sin:c -3 sin 93:) +C

1
sinx — 1—881n9$+0

Problem 59

w/4
Problem. Evaluate the definite integral / 6 tan® x du.
0

Solution. Based on Exercise 30, we know that
3 Lo
tan® z dx = 5 sec r —In|seczx|+ C.

Now we can evaluate the definite integral.

7r/4 1 7T‘/4
/ 6tan®z dr = 6 |:—S€C21‘—1H|SGCZL‘|:|
0 2 0

[3sec’ x —61n|sec:5|]

(3860 - —6ln|sec—|) — (3sec’®0 — 61n|sec0))
_ (3 2= 6In|v2|) - (3(1)* - 61n1)

Problem 60

w/3
Problem. Evaluate the definite integral / sec®? xtan z dx.
0



Solution. Let u = secx and du = tanxsecx dx. Then

w/3 /3
/ sec’? gtanz do = / sect/? x(tan z sec x) du
0 0

[l
3 1
=5 @ -1
3
422
3
Problem 63
/2
Problem. Evaluate the definite integral / 3cos® z dz.
—r/2
Solution.

w/2 w/2
/ 30083xda::3/ (1 —sin®x) cosz du.

—m/2 —7/2

Let v = sinx and du = cosz dx. Then

w/2 1
3/ (1—sin2:1c)cosa:dx:3/ (1 —u?) du
—7/2 -1



