MATH 107 Homework 1 (Solutions)
Section 7.2, problems 21, 29, and 37
Assigned January 24, 2007
Due January 26, 2007
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21. / 0v'1 — cos 260 dO

0

Solution. We use the double-angle formula cos26 = 1 — 2sin?# to obtain 1 — cos26 = 2sin” 6,
which we can substitute into our integral.

/2 w/2
/ 01 — cos20df = / 6V 2sin? 6 do
0

0
w/2

:/ 0+v/2V sin? 6 df
0
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:ﬁ/ 0V/sin” 6 do
0
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= ﬂ/ 0|sin 6] d6 (1)
0
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:ﬁ/ 0'sin 6 do (2)
0

u=2~0 dv = sin 6 df
du = db v = —cosf
w/2

=2 —90089+/C0$9d9:|
L 0
/2
= \/5[—90089 + sinﬁ]
0

=2 (fg cosg + sin g) — (—=0cos0 + sinO)}

=V2[(=0+1) — (0+0)]
=V2(1)
Y

Note that in line (1) we used Vsin? § = |sin 8|, since a square root is always positive. However, since
we are integrating from 0 to /2, where sin 6 is positive, we can replace |sin | by sin 6 in line (2).
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29. / 4tan® z dx
0

Solution. We use the identity tan? 2 = sec?

/4 ) /4 )
/ 4tan® zdx = 4/ tan® z dz
0 0

4 / tan? z tan z dz

x — 1 and wu-substitution to evaluate this integral.

o
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4/ (sec? z — 1) tan z dx
0

/4
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4/ tanxsechda:—ll/ tan x dx
0 0

u =tanzx
du = sec® z dz
/4

r=m/4
:4/ udu—4{ln|secm|} (1)

=0 0

u2 rz=7/4 -
4 [2] —4 <1n ‘sec Z‘ — In|sec O|)

Pmim]ﬂ4—4(mv6—wng
0

1
=2 (tan2gftan20) —4 (21n20)

=2(1-0)—2In2
=2-2In2.

z=0

4

In line (1), we used [tanzdz = In|secz|+ C. If we didn’t know this, we could have derived it, as

shown below.
sinx
/ tanz dx = / dx
Ccos T

z—/ldu

u
=—Infu|+C

= —In|cosz| + C
=In(|cosz|™") +C
= In|secz| + C.

U = COSZT
du = —sinz dx

Of course, the last two steps of this aren’t really necessary; we could have just as well used
Jtanzdx = —Injcosz| + C. However, [tanzdx = In|secz| + C is the form usually shown in
integral tables.



37. / cos 3x cos dx dx
0
Solution. We use the identity

cosacos 3 = %[cos(a — B) + cos(a+ )]

to get

/ cos 3z cosdx dx = / [cos(3x — 4x) + cos(3x + 4x)] dx
0 0

/Oﬂ[cos(—x) + cos Tzx] dx

1 s
sinx + = sin 74
0

(s + Lenre) — (s + Loncr )]
(0+2:0) - (010
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