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1
6. Jetu=1+4+ —. Thendu = ~~1-— dx and L dx = —du, so
T x? z?

Y AT 2 2engon 2(14 1)
_/.7:2 1+xda:—-/ﬁ( du) = 3 +C= 3(1+$> +C.

1 1 cos/t
7. Letw = +/t. Then du = ——= dt and — dt = 2 du, so dt = | cosu (2du) = 2sinu+ C = 25in v/ + C.
et u = +/t. Then du WG an 7 . / 7 u (2du) sinu sin

8 Letu=12—1 Thenz =u+1and du = dz, so
fz\/z—ldz=f(u+l)\/17,du=f(u3/2+u1/2)du= 2452 4+ 2432 4+

=3~ +3G=-1)2+C
9, Letuw = 1 — z*. Then du =‘-2.1‘d:5 and zdx = —1 du, so
JovT= a2 do= [ a (-} du) = -} - 3u*? +C = —§(1 - ") + C.
10. Let w = 5 — 3x. Then du = —3dz and do = —3 du, so
[(5-382)0de= fu®(~Ldu)=—-% Fu' +C=-505-32)" +C.
M. Letu = —t*. Then du = —4t° dt and t*dt = —4 du, so [ %™ dt = [e* (~Ldu) = ~Le* + O =—1e * +C.
GaLel u =1+ cost. Thendu = —sintdt and sintdt = —du, so

[sint/TFcostdt= [ Ju(—du)=-2u%?+C=-2(1 +cost)¥/2 4 C.

13. Letw = ¢, Then du = ™ dt and dt = > du, so
3 3 i

. {7t _ . 3 _3 _ 3 T
/sm(g)dt—/smu (—T;du)-ﬂ_ (—cosu)+C = ﬂ_cos(gt)—!—C.

4. Let u = 2. Then du = 2df and d0 = § du, so [ sec® 20df = [sec’ u (} du) = tanu + C = § tan26 + C.

dr

1 171 1 1
5.Letu—4w+7.Thendu_4dxanddx_Zdu,so =7 /Z(Zdu>—Zlnlu|+G—Zln|4:c+71+G.

(@Letu =4 —y*. Thendu = —3y*>dy and y* dy = — 3 du, s0
92—y Pdy = [u?? (~3du) = -} 3P+ C=-L(4-*)*/* +C.
17. Let w = 1 + sin§. Then du = cos®d0, so
cos @ 1 . . . s .
Tosind do = " du=Inlu|+ C =In|l+sinf| + C = In(l +sin ) + C [since 1 + sin 6 is nonnegative].

18. Letu = 2 + 1. Then du = 32” dz and £ du = 2* dz. so

c d~—/l i =tmp+o=tmptri+c
A24+1 J ul\3 "3 T3 ’
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19. Let u = cosf. Then du = —sin8d6 and sinf df = —du, so
Jcos 0 sin0df = [u?(—du) = —3u* +C = —1cos* 6+ C.

20. Letw = —5r. Thendu = —5dranddr = —{ du,so [e 5" dr = [e*(—f du) = —te* +C =—1e > +C.
21, letz = 1 — e*, Thendz = —e* du and e* du = —dz, so

/(1_eeu)2 d“:/‘%(—dm)=—/:1:—2da;~_——(—a:_1)+0:_51;.;_0:_1___‘_0.

1—ev
1 1 sin(1/z) .
Letu = 1/z. Thendu = ~— dzand — dz = —du,s0 | —5—*dz = [ sinu(—du) = cosu + C = cos(1/z) + C
z z z

23. Let u = 3az + bz®. Then du = (3a + 3bz?) dz = 3(a + bz?) dz, so

a + ba? /2 " B
At - [1R -1 [ Pd= w0 = 3BT

24. Letu = 3t® + 6t — 5. Thendu = (6t + 6)di = 6(¢t + 1) dt and (¢ + 1) dt = % du, so

Lk SN 6 S G S ST
/ Sdt_/u( du)_slnlu[+0-6lnl3t + 6t — 5|+ C.

3t2 + 6t — 6
25 Letu =Inz. Thenduw /'(lna: r=[uldu=3}uv’+C=L(lnz)®+C.
26. Let w = cosz. Then du = —sinz dz and —du = sinz dz, so

[sinz sin(cosz) dz = [ sinu (—du) = (—cosu)(—1) + C = cos(cos ) + C.
27. Letu = tan@. Then du = sec® 8 df, so [sec® f tan® 0df = [v®du = 1u* + C =L tan* 0+ C.

28. Letu = 2+ 2. Thendu = drand z = u — 2, so

Jave +2dz = [(u—2)Vudu= [(u¥? — 2uM?) du=2u’/? — 2. 2432 4+ O = 2(x +2)°/2 — 4(x +2)*/* + C.

29, Letu:mQ—}—z. Then du = <2m-——2—) dm~2(z——-1—) dz and <m—i> de = ldu SO
z x? z2 z2

[ (- 2) (2 o ot () 2.

30. Letw = az -+ b. Then du = adz and dx = (1/a) du, so
/ /(l/a ) du l/ldu:lln]ul—{-C’:lln[am—%-bl—{—C’.
az+b U a a

31, Letu = 2 + 3e”. Then du = 3¢” dr and e” dr = § du, s0

6, 1 2
u +C—12(a: + )+C.

] =

Jer@+3en)*dr = [u®? (Fdu) = §- 3u¥/* + O = F (2437 + C.

arcsxnm
32, Letu = arcsinz. Then du = dm SO / da: = [ e'du=¢e"+(C =" (.
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M. Letu = 1+ tant. Then du = sec® tdt, so
2 1/2
sec tdt _ [ du /u"l/gduz%+C=2\/1+tant+(7.

dt
/coszt\/l—ktant_ V1I+tant E‘

45. jr_ﬁz_ z:2/smxcosx dx = 2I. Letu = cosz. Then du = —sinx dz, so
14 cos?z 14 cos?x
_ udu i 2 _ 2 _ 2
2l = -2 m-—?-iln(l—ku J+C=-In(1+v*)+C=—-In(1+cos"z)+ C.
Or: Letu =1+ cos” z.

Let u = cosx. Then du = — sinz dz and sinz dz = —du, so
= —tan ' u+C = —tan" "(cosz) + C.

sinx d.'l:"/ —du
T+4cos?z ] 14+u2
cosx . 1 .
dr. Letu =sinz. Thendu:coszdz,so/cotxdm=/—du=1n|u|+C=1n|smac[+C.
w

47. /cotxdzz/ -
sinx

48. Letu = Int. Thendu = ~ dt, so/@dt:/cosudu:sinu+0.—_sin(1nt)+C.
dz 1 o1
dCC,SO/—\/I—?_m:/adu=ln|u|+0=ln|51n a:'—{—C'.

%du
1442

1
49. Letu = sin" ! = Then du = ———
V12

50. Let u = *. Then du == 2z dx, so / -1—-_f—z—4 dr = f ttan ' u+C = Ltan (2% + C.

1
L
27" =tan 'z + ilnju/+C

d dmztan_1z+/
u

1
/1 2d1+/1+z2

/-——-—1+$d:1:
1+z2 +
=tan"1x+%lnll—l-wﬂ+C’=tan_1z+%ln(1+w2)+0 [since 1 + z2 > O}

51. Letu = 1 + z°. Then du = 2z dx, so

52. letu=2+z Thendu=dr,z =u— 2, and2® = (u—2)2,so

J2*V2Fzdr= [(u—2)°Vudu= [(u’° —4u+4)u'/? du = J(®? — 4 + 4u*?) du
=272 852 4 832 L 0= 2024 2)2 - 2+ 22+ B2+ 2)¥2 4+ C

53. Letu = 22 + 5. Thendu = 2dz and z = 3 (u — 5), 50
fzQ2zr+ 5P de= [L(u— 50’ (:du) =% [(u° - 5u’)du
=HEu’ - 2+ O =522 +5)"° - 52z +5)°+ C

54. Letu = 2° + 1 {s0 ® = u — 1]. Then du = 2z dz and s dz = § du, so

[ VP ¥ lde= [a? Va? Tilzde = [(u—1)Vu (3du) = § [(2*% - u'/?)du

333~ 3¥2) + 0 = L2 + DY - H? + 1) 4 C
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e ————————

Or: Letu=+v22 + 1L Thenu’ =2+1 = 2udu=22dz = udu=zdz so
[ Val+1lde= [2*Va? +1ads= [(u® - )u -udu= [(u*—v?)du
:%u5—~%u3+0=é(m +1)%% — L(a? +1)*2 - C

Note: This answer can be written as - 22 + 1(3z* + 2® — 2) + C.

5. f(z)==2(2> —1)°. u=2"~-1 = du=2zxdz,s0 1
F
Jz(@* - 1)Pde= [vi(idu) = 3u*+C=L(="-1)*+C [\ j]}
-2 + ' 2
Where f is positive (negative), F is increasing (decreasing). Where f { ﬂ J
changes from negative to positive (positive to negative), F’ has a local

minimum (maximum),

56. f(0) =tan®@ sec’ 6. u =tanf = du=sec®0dp,so 2

ftaﬁ2936c29d9:fu2du: %u3+C’~—~ %tan39+C

-11 [ K 11
Note that f is positive and F' is increasing. Atz =0, f = O and F hasa lﬁ }

horizontal tangent.

57. f(z) = e**®sinz. u=cosz = du= —sinzdz,so

2
f
Jeosinzde = [e* (—du) = —e* + C = —e*=* +C /

Note that at z = 7, f changes from positive to negative and F has a local F .
maximum. Also, both f and F are periodic with period 21, so at z = 0 and

at z = 2, f changes from negative to positive and F" has a local minimum.

58. f(z) =sinzcoss. u=cosz = du= —sinzdz,s0 03

[sinzcostzde = [ut (—du) = —tu® 4+ C = — cos’z + C V\ f ﬁ\ ]

Note that at z = =, f changes from positive to negative and F has a local

A /
maximum. Also, both f and F' are periodic with period 2, so atz = 0 and \/

at z = 2, f changes from negative to positive and F' has a local minimum.
59. Letu = §t,s0du = § dt. Whent =0, v = 0; whent = 1, 4 = 3. Thus,
fol cos(nt/2) dt = foﬂ/2 cosu (2 du) = [smu]o/2 =2 (sinf —sin0) =2(1-0)=2

Letu =3t —1,s0du = 3dtf. Whent =0,u= —1;whent = 1,u = 2. Thus,

Jo Bt =1)*de = [%,w® (§du) = § [Fe™]2, = 75 27 = (-] = 527 +1)
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Lctu=1+7x,sodu=7da:. Whenz = 0,u = 1; when 2z = 1, u = 8. Thus,
1
/O {’/1+7mdm=/1 w3 (L du) = [3 4/3]1=§3§(84/3 —1MH = B (16-1) =B

62. Letu-«—t 50 du =% dit. Whent = I, u whent—-T" = Z. Thus,

27 /3 5 /3 9 /3
/ csc? (1) dt = / csc” u(2du) =2 [~ cot u]
k3 Jwf6 /6

/8
- ~2(Jﬁ - 3) = 2(3V3-V3) =43

T T
= ~2(c0t 37 cot E)

= \/5/2 Thus,

63. Let u = cost, so du = ~sintdt. Whent =0, u = 1; whent = %, u

/6 V3/2
/ —sgl;- dt = / —12— (—du) =
o Cos*t 1 u

1 1
64. Letu =2+ /o. Thendu = —=drand —=dr = 2du. Whenx =1, u = 3; whenz = 4, u = 4. Thus,
Ve 2Mx vz

/ m—— / Vi (2du) = {_ 3”}::%(43/2—33/2):%(8—3\/5) or 2—2—4\/5.

=-—1

BN

65. Letu = 1/z, s0 du = ~1/2° dz. Whenz = 1,u = 1; whenz = 2, u = ;. Thus,

2 1/=x 1/2
[ e [ o = [ = P = e e
1 1

Letu = ¢®. Thendu = €* dz. Whenz = 0, u = 1; whenz = 1, © = e. Thus,

e

1 ez e
/0 mdm:/l 1+u2 —du = [arctanu}l

/4 (2 + 2z* tan ) dx = 0 by Theorem 7(b), since f(x) = z° + z* tan x is an odd function.

3
67. f7 ryalT
68. Let w = sinx, so du = coszdzx. Whenxz = 0, u = 0; when z = %, u = 1. Thus,

fﬂ’r/g cos x sin(sinx) dr = /-01 sinudu = [— cosu]‘lJ = —(cos1—1)=1-—cosl.

™
= arctane — arctanl = arctane — e

69. Letu =1+ 2,50 du = 2dw,. When x = 0, u = 1; when = = 13, u = 27, Thus,

13 dz 27 231 T s s
I et AR R (LN b

70. Assume a > 0. Let u = a? — 22, so du = —2x dz. When z = 0, u = a?; when z = a, u = 0. Thus,

2

a®.

(A1

v da= [ () = § 5w au= 4 [302)

M. Letu = 2° + a®, so du = 2zdz and zdz = } du. When z = 0, w = a®; when = = a, u = 20>, Thus,

[ovET@a = [ wrgan =3[ = (3] = 4t - @] = 3 (2vE - 1)l

a
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