MATH 104 HW 8

CLAY SHONKWILER

§7.1

w/3 2
sec” z
/ dz.
r/a tanz
Answer: Let u = tanz. Then du = sec® zdz, so the above integral
becomes

6. Evaluate the integral

V3 1
o ln\u]]\/gzln\/g—lnlzfln?).
1 u 1 2

35. Evaluate
eﬂ/S

/ dx
1 xcos(lnz)’

Answer: Let v =Inx. Then du = %dx, so the above integral becomes

w/3 d w/3 1 1
/ v / secudu = In |secu + tanu\]g/g =In <2 + \/§> —In(1) =1In <2 + \/§> :
0 0

cos U
38. Evaluate

/4 2dx
2 "172 — 6:17 + ].O
Answer: Note that

(2 —62) +10 = (2 — 62+ 9) + 10 — 9 = (z — 3)* + 1,
so we can re-write the integral as
/4 2dx
g (x—3)2+1°

Now, letting w =  — 3, this in turn is equal to

1
du _1 11 T -
2/_1u2+12:2[tan u]_1:2<4—4>:7T

44. Evaluate
/(csc z — tan z)%dz.

Answer: First, note that

/(cscx — tanz)?de = /(0502 x — 2cscatan z + tan? x)dz.

1



2 CLAY SHONKWILER
Now, [ csczdz = —cotx + Cy. Further,

1 sinzx 1
cscrtanze = — . = =secx
sinx cosx cos X

and [secx = In|secx +tanz|+ Cy, so [2cscxtanx = 21In|secz + tan x|+
Cs. Finally,

/tam2 xdr = /(se(:2 x —1)dr =tanz — x + Cs.
Thus, if C = Cy + Cy + Cs,
/(Csc:c —tanx)?dz = cotz 4+ In|secx + tan x| + tanz — z + C.
48. Evaluate
2
/xdaz.
22 +1

Answer: Using long division,

x? 1 1
x2—|—1d$: 1—%2_’_1 dr=xz—tan "z + C.

55. Evaluate

/”/4 1+ sinx
72(1.7}.
0 cos? x

Answer: Splitting the numerator, we see that

[ [ [,
0 cos? x o cos’w o cos’zx
/4
:/ sec? xd:r—l—/secxtanxd:v
0

/4

= tanz + secz];
= (1+v2) - (0+1)
V3

1
/ !
1+ cosx

58. Evaluate
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Answer: Note that we can multiply by a form of 1 in the following way:
1 1 1-
/dm :/ . cosxdx
14 cosx 14+cosx 1—coszx
1 —cosx
= | ——d
/ 1—cosz ¥
1 —
:/ ' (;os xdw
sin® x
1
:/ —5 daz/ C.Os;vd:n
sin” x sin” x
= /CSC2 xdr — /csca: cot xdx

= —cotz +cscx + C.

83.

(a): Evaluate [ cos®6d6.
Answer: Note that

/COS3 0do = /(1 — sin” ) cos Adf = /cos 0do — /sim2 6 cos 0d6.

Now, [ cosfdf = sinf+ C;. Further, if v = sin @, then du = cos 6d¥,
so we can re-write the second integral as

3 : 39
/UQdu:%—i-CQ: SH; + Cs.

Hence, if C' = C1 + Cs,

sin® @

/0053 0df = sin 6 + +C.

(b): Evaluate [ cos®6do.
Answer: Note that cos® § = cos? § cos® § = (1 — sin? ) cos® 6, so

/0085 0do = /0053 0do — /sin2 0 cos® 0d6.
Now, we already computed [ cos®0df in (a). On the other hand,
/sin2 6 cos® 0df = /sin2 6(1—sin? ) cos Adh = / sin®  cos 9d9—/ sin® § cos 6.

In each case, we let u = sin @, so this integral becomes @ — % +
(1. Hence, combining the above, we see that
.3 . 3 .5
sin” 6 sin” 6 sin” 6
- - +C =sinf +
3 ( 3 5 )
(c): Without actually evaluating the integral, explain how you would

evaluate [ cos? 0d6.

sin® @ el

/cos5 0df = sin 6 +
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Answer: We would proceed as in the above cases, making sub-
stitutions for cos? # and using what we know about the integrals of
cos to lower powers.

§7.2

/ tan~! ydy

Answer: Let v = tan~!y and dv = dy. Then du = ﬁdy and v =y, so

_ _ ydy
tan ' ydy = ytan" 'y — .
/an ydy =ytan™ "y /1+y2

7. Evaluate

Now letting v = 1 + y2, du = 2ydy, so

ydy 1 fdu 1 1 9
=— [ —==1 =—In(1 .
/1+y2 5 " 2n|u!+Cl 211( +y)+C’1

Therefore,

1
/tan_1 ydy = ytan ty — 3 In (1 + y2) +C.

10. Evaluate
/ 22e”du.

Answer: Let u = 2 and dv = e®dz. Then du = 3z%dx and v = €%, so

/az3ewdx = 23" — 3 / r2e*dz.

Now, letting v = 22 and dv = e*dx, du = 2xdx and v = €%, so

/$26xda: = z%e% — 2 / zetdx.

Next, letting u = x and dv = €*, we see that du = dx and v = €7, so

/xexdrvza:ez—/exd:v:mez—ex.

Therefore, putting it all together,

/x3e‘rdx =2%e" -3 (z%e” — 2 (ze” — ")) = 2°e” — 3a%e” + 6ze” —6e” + C.

/ t2etdt.
6415

Answer: Let u = t? and dv = e*dt. Then du = 2tdt and v = ¢~. Hence,

4
4t
1
/t264tdt - tz% -5 /te4tdt.

16. Evaluate
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Letting u = t and dv = e*dt, du = dt and v = %. Thus,
4t 4t 4t
e 1 e e
te*dt = t— — = Bip =t— — —.
/ ‘ 11 / ‘ 116

Thus,

At 4t 4t 2 4t 4t 4t
e 1] e e tee te e
tPeMdt =t2— — ~ [t— — —| = -+ —+0C.
/ ¢ 1201 16 18 Tm”

/ e Y cosydy

Answer: Let u = cosy and dv = e Ydy. Then du = —sinydy and
v=—eY, 50

22. Evaluate

/ey cosydy = —e Ycosy — /ey sin ydy.
Now, let © = siny and dv = e ¥Ydy. Then du = cosy and v = —e " ¥dy, so
/ey sinydy = —e Ysiny + /ey cosydy.
Therefore,
/e_y cosydy = —e™ Y cosy— (—e_y siny + /e_y cos ydy) = —e Ycosy+e Ysin y—/ e Y cosydy.
Adding [ e™Y cosydy to both sides, we see that
2 / e Yeosydy =e Ysiny —e Ycosy + C1,
so, if C' = (4/2,

“Yginy — e Y Ny —
/e_ycosydy—e siny —e cosy_i_cismy cosy+C'

2 2eY
26. Evaluate

1
/ zv'1 — xdx.
0
Answer: Let v = z and dv = /1 —x2dx. Then du = dxr and v =

—2(1- x)3/2. Hence,

1 9 19
/ V1 —xdr = fgz:(l - x)3/2] / (1 —2)%2dx
0

o 3Jo

—+

1

| DO

_ —293(1 _ a2 2 %(1 _ x)5/2]

0

~ W

:(o-o>-<o-f‘5
4

15
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27. Evaluate /3
/ x tan? zdz.
0

Answer: Note that

/3 /3 /3 /3
/ ztan? zdr = / z(sec? z — 1)dz = / zsec? xdr — / xdz.
0 0 0 0

w/3
Now, foﬂ/g xdr = %]0 = 7{—;. On the other hand, if v = x and dv =

sec? zdx, then du = dx and v = tanz, so

/3 3 w/3
/ = ztan x]g/ — / tan zdz
0 0

=2V3- [ln]secxﬂg/?’

3
=g73—anz—mn
= %\/i—lnz

Therefore,
2

w/3 T T
tan?zdr = =v3 —In2 — —.
/0 x tan” xdx 3\f n 13
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