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1. Let u = 5t + 4. Then du = 5dt and dt = % du, s0

1 —2

28. Lec

1 o Enir il b = L i uy =
/QH%P”#_/M (Rdujes ot gl +C‘Nm+®”+c

15. Letw = 4 — t. Then du = —dt and dt = —du, SO

[VE—tdt= ful/z (—du) = -—u3/2 +C=-3(4- )32 + C.
16. Let u = 2y* — 1. Then du = 8y3 dy and y* dy = % du, so

fy3 [2y* — 1dy =fu1/2(%du) :%‘2 W32+ C = LQ( y4—1)3/2+C.
17. Let u = wt. Then du = mdt and dt = L du, so

[sinmtdt = [sinu (% du) = L(—cosu)+C= —1 cosmt +C.

18. Let u = 26. Then du = 2df and df = —du SO
[ sec20 tan20df = fsecutanu( du) = isecu+C= 1sec20 +C.

19. Let w = v/t. Then du = —d—t— and 25 dt = 2du, so

IvE - Vi

CO\S/_\/ = fcosu(2du):QSinu+C:2sin\/7t+C'.
20, Let w = 1 + /2. Then du = 322 dz and \/Edac = 2 du, s0
fﬁsxn(1+x3/2 Vdz = fsmu( du) = —cosu)+C = ——cos(1+x3/2)+C

21. Letu = sin®. Then du = cos 0 df, so [ cosf sin BdG:fuedu: %u7+C: %sin79+C.

22 Let u = 1 + tan6. Then du = sec2 6d0, so
fa + tan0)® sec’ 0. df = [u® du= LW+ C= ¢! +tan0)® + C.

2B letu=1-+ 23. Then du = 322 dz and 22dz = % du, so

ggﬁ”+c:§u+£f”+c

22 N
[ == v G

28, Let u = az® + 2bx + c. Then du = 2(az + b) dz and (az + b)dz = 3 du, s0

_(az+bldz  _ [ 2 zlf ~1/2 gy = /2 + C = Vaz? + 2bc +c+ C.
\/aw2+2bm+c \/—
25. Let u = cot . Then du = — csc? ¢ dx and csc x dz = —du, SO
u3?
/\/cotmcsczacda::/\/ﬂ(—du) —E/E-—FC—— %(cotz’)?’/z—{—c.
i 5 1 1
26. Let u = —. Then du = _ ™ drand — dz = ——du; 50
T T2 T? T
f—c—oi(lz/i)dm:/cosu(——l—du> :—lsinu—{—C:—lsinE%—C.
T T T T @

27. Let u = secx. Then du = sec® tanx dzx, SO

[ sec® z tanz dx = [ sec® z (secz tanz)dz = [u?du= Wi+ C= 1sec®z+C.

29. L

30. L«

31. L«

32. L
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: f"/(j tan® 6 d9 = 0 by Theorem 6(b), since )= tan® @ is an odd function.
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f(m):sin3:1:cos:c.u:sin:z: = du = coszd, SO

[ sin® z coszdz = [u’du= tut+C= isin*z+C
Note that at z = 75, f changes from positive to negative and F has a local

maximum. Also, both f and F’ are periodic with period , so at & = 0 and

at ¢ = m, f changes from negative to positive and F" has local minima.

~035
f(0) = tan?0 sec? 0. u =tanf = du= sec® 0.db, so 2
ftan20$ec20d6’:fu2du:%u3+C:%tan39+C IE
Note that f is positive and F is increasing. Atz = 0,f =0and F hasa -1.1 L1

horizontal tangent.

=

Letw = z — 1, 50 du = dz. Whenz = 0,u = —1; whenz = 2, u = 1. Thus, foz(m —1)®dz = [l uPdu=0
by Theorem 6(b), since f (u) = u*® is an odd function.

Letu = 4 + 3z, so du = 3dx. Whenx = 0,u=4;,whenz =T7,u= 25. Thus,
25

7 25 3/2
/ \/4+3wdm:/ ﬂ(%du):%{%} :%(253/2—43/2):—29-(125—8):22—4:26
0 4 4

Ieto =14 Prdodi= 6x2 dz. When z = 0, w = 1; when z = 1= =3 Ilhus;

[la?(1+20%)° do = [ ub(§du) = 18P = 1310 = (-1 =56 = 15

Let u = 2, so du = 2z dz. When z = 0, u = 0; when z = /7, u = 7. Thus,
fo\ﬁxcos(aﬂ) dz = [, cosu (3du) = 2 [sinulg = (sinm —sin0) = 3(0-0)=0.

Letu = t/4, sodu = % dt. Whent = 0,u =0; when t = 7, u = m/4. Thus,

T sec?(t/4) dt = /4 soc? u (4du) = 4|tanu ZE - fvan = —fan0) =—A(=0 =41
0 0 0 4

Let u = =t, so du = wdt. Whent = 1,u=%;whent= i, u= 3. Thus,
fll/: cscmt cotmt dt = f:/g cscu cotu (£ du) = %[fcscu]:ﬁj =-11-2)= 1

—7/6
2 dx s . e i ¢ 50 3
/0 m does not exist since f(z) = m has an infinite discontinuity at = = 3.
Let w = cos#, so du = — sin@df. When 6 = 0, u = 1; when 0=t — % Thus,

/3 o fifo 1 1
/ ﬂ%&—d():/ —@:/ uwdu= -l} s (<2 =1.
i cosd) 1 u? Jij2 Uy

722 2 9 .
-/—71'/2 ll j_lr;g: dz = 0 by Theorem 6(b), since f(z) = Tl _S:I;;C is an odd function.

Letw = 1+ 2z, 50 du = 2dz. Whenz = 0, u = 1; whenx = 130 —217. Thus;

13 27 o7
/ a9 :/ w3 (4 du) = |3 3] =3@-1)=3
0 il

3/ (1 + 2z)?
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Blletey — sin®, So0-du = coswde. When 1 =0, u=10when o= 3, u = 1. Thus,

fO"/2 cosz sin(sinz) dz = fol sinudu = [ cos u]; = —(cos1—1)=1—cosl.
Blict v — o'— 1, sol 1" = g andidu =dz: Wheh'z =1 1'= 0rwhen's =27 5 —*Thus,

fzvz—1 de = [} (u+1)vaudu = [, (u 3/2—i-u1/2)du—[2 5/2+2u3/2}0—§+%=%.

.Letu=1+2:1:,so;c:%(u—1)anddu=2dm.Whenx=O,u=1;whenw:4,u:9.Thus,

91 9
zdx 3(u—1)du = 1/ @2 —u gy = 1 [§u3/2 —2u1/2]9
il 1

\/1+2m \/ﬂ 2 2

—%-%[uw 3] = 4ET-9) - (-9 =R =12

1

6
G T il : ;

3 /0 -(;—:—273— does not exist since f(z) = (_w———2)—3— has an infinite discontinuity at z = 2.

. Assume a > 0. Let w = a® — 22, so du = —2z dz. When z = 0, u = a®; when z = a, u = 0. Thus,
0'2
Iy zva? —a2?da = f 1/2( idu) = %fo"z u?du = 1. [§u3/2]0 = 1d°,

, Let w = 22 + a2, so du = 2z dz and z dx = %du. When z = 0, u = a?; when z = a, u = 2a>. Thus,

= 9 1/2 3/2]2%° 3/2]2%”

/ = 1 =l =4k
/0 e m2—l-a2da:_/a2 u (Edu) = E[Eu :|a2 = [gu L2
= 3[2a%*2 - (@%] = }(2v2 - 1)a®

. [*, V/2? + a? dz = 0 by Theorem 6(b), since f(z) = z v/z2 + a2 is an odd function.

. From the graph, it appears that the area under the curve is about

14+ (a little more than s 7) or about 1.4. The exact area is given by
A= fol V2x + 1dz. Let u = 2z + 1, so du = 2 dz. The limits change to
2.0+1=1and2-1+1=3,and ”

A= [ Va(3du) =3[} 3/2] =1(3v3-1)=v3- % ~1.309.

. From the graph, it appears that the area under the curve is almost 21,

% -7 - 2.6, or about 4. The exact area is given by

A= fO”(2 sinz — sin 2z)dz = —2 [cos z]g o f7r

o Sin2zdz

=-2(-1-1)—0=4

Note: [ sin 2z dz = 0 since it is clear from the graph of y = sin 2z

/2

that f:/z sin2zde = — [ " ¢in 2z dz.
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SECTION 5.5 THE SUBSTITUTION RULE
Letu =7 — x. Thendu = —dx. Whenz = 7, u = 0 and whenz = 0, u = 7. So
ST zf(sinz) de = — [O(m —u) f(sin(r — u)) du = Jo(m — u) f(sinu) du
=7 [y f(sinu)du — [ uf(sinu)du == [ f(sinz)de — [ zf(sinz)dx
= 2[; af(sinz)de =7 [] f(sinz)dr = [ zf(sinz)de=% [T f(sinz)dz.

Letu = 5 — 3z. Then du = —3dx and dz = —% du, so

dz 1
/5*336 :/E(——%du):—éln|u|+0=—%ln|5~3x|+c.

Letu = 2 + 1. Then du = 2z dz and z dz = % du, s0

15
4 =du 2 2 .
/mdm:/2u sInful +C=JIn|z" + 1|+ C = 1In(z” +1) + C [sincez® +1 > 0]

or In(z? 4+ 1)Y2+C=Invz®> +1+C.

2
seto=—"1n"z: Thendu:d;x,so/(l—nﬂdx:fugdu:%u?’%-C:%(lnm)?’—i-C.
@

dx tan~! u? (tan 5 m)2

-1

= Sl = = = 5E — +C.
Eetw= tan™~ . Then du 1 2,30/ & % dx /udu 2 C 5 C

Letu =1+ €”. Thendu = e”dz,s0 [e”VI+e*dz = [udu= 242+ C = 2(1+¢")*2 4+ C.
Or: Let u = /1 + e®. Then u? = 1 + €® and 2udu = €® dz, so

JefVI+erdes = [u-2udu=2u®+C=2(1+¢€")*?+C.

Let u = cost. Then du = —sintdtand sintdt = —du, so

Jetsintdt = [e* (—du) = —e* + C = —e*** + C.

Petu= Inic: Thendu:@,so/ ol d—u:ln|u|+C:In|lnm|+C‘
& wlnx U
T & e du T
Letu = e” + 1. Then du = € dz, so e’”—l—ldm: 7:1n[u|+0:1n(e +1)+C.

cos T :
/cotxdm = / dz. Let u = sinz. Then du = cosz dz, so
sinx

Jeotzdr = [Ldu=Inlu|+C =Inlsinz|+ C.

Let u = cos z. Then du = — sin z dz and sinz dz = —du, so
sinx —du s . ot
/mdm:/1+u2:“tan u+C =—tan" (cosz)+C.

Letw = 1 + z2. Then du = 2z dz, so

1+$ il T $ R %du a5 1
/1+12da::/mdw+/1+—x2dx:tan a:—t—/T:tan E+511’11U|+C

:tan"1m+%ln’1+w2| +C =tan"'z+ In(1+2%) + C [since 1 +z° > 0].




