1. (a)
Letu—7r—1::>dn—7dx:>ldu—dx
[77x=T dx = [7(7x - —_pl/2 d;w—_[?ul"ldu— u"? du =20 +C=2(7x P28

1. (b)

Letu= .\'4 +1=>du= 4x3 dx=> ldu = x3 dx

(T +1)_ dA—I4A (.x +1) dA—I4zr ldH_IH “du =—u 1+C=.‘_:il+("
1. (c)
Letu =1+/x = du = J_d\:>2d:1=j_d\
I(I+~/_)” s _I(1+J_)lf3 1 J'Hl/azd“_ Ju”"du—2 Z“% C=%(1+\/§)4/3+C
1. (d)

Letu= 21‘2 =% dy =4x dx = idn =X dx

Ix sin (2x2) dx = J‘% sin u du = —% cosu+C = —% cos 2x° +C

1. (e)

Let u= l—cos = du = sm dr = 2du =sm— dt

J.(l—c:os%)'2 (sm%) dr = IZU‘(!H =%1!3 +C = %(l—cosi)3 +C

1.(f)
Letu=yv*+4v* +1= du=(4y> +8y) dv = 3du =12 (3° +2y) dy IIZ(_1'4 +492 +1)*(V* +2y) dy
= I3uz du=1w+C=0*+4y* +1)* +C

1.(9)
Letu = —% = du =%d_\'

j'\_%cos2 (Tl_)d\':.[c;sz (=) du :Icosl (u) d'u:(% +% sin 21:) +C= —§+ %sin(—_%_) +C = —%—%siu(%) +C



1. (h)

(@) Letu=5x+8=du=>5dx :>%du = dx

(v _(1{1) g —1[,-V2 L@ty +C =22 +C =245
.1./5.\*+8_.5(‘/;)d” 5j” du=5Qu ")+C=<u " +C 5\/5,\+8+C

= e :l r _1/"' _L
(b) Letu=+5x+8 = du > (5x+8) (5) dx =3 du s
+C=?\f5x+8 +C

2

-~ dT -; _
5 dn =

JS5x+8 .

Su

2. (a)

(a) Let u=tanx = du =sec’ xdx; v=u’ = dv=>3u? du= 6dv=18u* du; w=2+v=>dw=dv
J‘lSrau xsec’ X g I 18;; '=I Gdv _Iﬁdu_GJ‘ T2 A =Y $ O ==

(’+ta11 x)? ("+N ) (2+v) w
= +C=-— T
2+u 2+tan X
2 y. g g
(b) Let u= tan® x = du = 3tan? xsec? xdx = 6du =18tan” xsec” xdx; v=2+u = dv=du
18tan” xsec’ x \‘seca J‘ 6du  _ ———+C——,, 4+ =— 63 +C
("+tan 'r)‘ (’+u)' =tu 2+4tan” x

(c) Letu=2+ tan’ x = du = 3tan” ysec” xdx = 6du =18 tan” xsec” x dx
I 6di
18tan” xsec™x . _ ff__g+C=_ £

7 ‘ ]
(2+tan’ x)? u- u "+tan x

2. (b)
(a) Let u=x—1=du=dx; v=sinu= dv=cosudu; w=1+v* = dw=2v dv= Law=vav
.Nl +sin” (x=1) sin(x - 1) cos(x —1) dx = I\/l+si111 u sinu cosu du = [vV1+f dv
= I%ﬁ dw= %wyz +C= %(1 +v° )3/2 +C= % (1+sin? .'.')3"{2 +C= %(1 +sin’(x—1)*? +C
(b) Let w=smn(x—1)=du=cos(x—1)dx;: v=1+ w? = dv=2u du= l,dv =u du

J.\fl +sin? (x —1) sin(x — 1) cos(x —1) dx = jn 1+u?du = I%J»_ dv = _H Wy

— (l(%)v-’u’l)-q-(" = %]’,3:"2 +C = %(14_”2)3:’2 +C =%(1+sin2(x—1))3"3 Lo

2

(¢) Letu=1+sin?(x—1)= du = 2sin(x—1)cos(x —1) dx = L du = sin(x —1)cos(x —1) dx

[T sin Gr—1) sinGe ~ Dy cosr—1) i = [ 1o du = [ a2 =42 ) 4 0= Lasin® -0y 2 40

Letu =2t = du =2dt = 3du = 6dt
= I6 sin 2t df = I(sin )3du)y=-—3cosu+C=-3cos2t+C;

atr=0and s =0 we have 0 = —3¢cos0+C=C=3=s=3-3cos2s :>s(%) =3-3cos(r)=6m



Let =7t = du = zdt = wdu = x-dt

V= IJIZ cos it dt = _[(cos w)(wdu) = rsinu + Cy = wsin(xt) + Cy;

att=0andv=8 we have 8 =7(0)+C, = =8:>v=%=7z'sin(m)+8:>s =I(ﬂ'sin(m)+8)dr

:_[sinudz.r+8r+(.“3 =—cos(7t)+8r+C,:atr =0and s =0we have 0 =—1+C, = C, =1
=>s=8t—cos(mt)+1=>s(1)=8—cosz+1=10m

5.

All three integrations are correct. In each case, the derivative of the function on the right is the integrand on the
left, and each formula has an arbitrary constant for generating the remaining antiderivatives. Moreover,

.2 2 2 32X
sin® x+C; =1—-cos’ x+C; = C, =1+Cy;also—cos” x+C, == 1,0, = ¢ =C, -1 = +1.

6. (a)
u=Inx.du=ldxdv=Ldx.v=—1:

In x — _Inx 1l dyx=—Inx __1
fxzdx— x+fx._.dx— = e &
6. (b)

u=x%du=2xdx;dv=+/x2+ 1 xdx,v=1(x2+ 2.
Je VR FTax = b+ ) = L[ (@ + )V 2xdx = 12 + 1) - Z2 + 1)V 4 C

6. (c)

fe\;dx [Letll: ﬁ.du:ﬁ;dxizdu:é?dx] _’f%;dx :2feud” =26+ C =2V 4+ C

6. (d)
Y= /%
fﬁeﬁdx: dy:ﬁ?dx = ferEydy:jzyzeydy:
dx = 2y dy
e
22 (+) ¥
Y7 —t e
4y ib e’
(+)

0 IZyzeydy:2y2e>’—4yey+4ey+C=2xe\/;—4\/§e\/;+4e\/;+C



6. (e)

y=1/x
fcosﬁdx: dyzﬁ;dx — fcosylydy:f2ycosydy:
dx = 2y dy
u=2y,du=2dy;dv=cosydy,v=siny :

f.’Zycosydy: 2ysiny — f25in ydy = 2ysiny 4+ 2cosy + C = 2,/xsin \/§+ 2 cos \/§+C

6. (f)

— can—1 SRR | L s T
u = sec t.du—v,—l.dv—tdt.\ 53

2

9 2 2
- o — 12 sae=1d® _ I f2 dt _(p.x_2.=x _f' tdt
fz_\_glsec tdt [.2 sec t]z/ﬁ 2\3(2) T (.. 3= 3 6) 23 3T
2
5r 1 S st 1 4 5r 1 3 5r 3 57-3/3
=__[‘ ‘2—']. =T_§(\/§_ 3_1)2?_5(\/5__{)=T__{=_9\/_

9

7.
(a) u=x.du=dx;dv=sinxdx.v = —cosXx;

S1=f'xsinxdx |—xcosx]g+f”cogxdxz,,H_|Sinxla-:7T
2 0

(b) Sy = —f.—'x sinxds= —[[—x cos xlﬁ“ + f_-‘cos xdx] = — [-37 + [sin x]i“] = 37

St

3 3
(c) 83 = J; X sin X dx = [—x cos XJ37 + j: cos X dx = 57 + [sin x]37

(@ Spir= (=" [

n+1)

x sin x dx = (=)™ [[—x cos x]**V" + [sin x]""V7]
n

— (=)' [=(n 4+ Dr(= 1) + nm(= 1] + 0 = 20+ Dr

In2 In2 In2
V= ﬁ] ?_7r(an—x)e"dx=27rIn2L e"dx—?_ﬂﬁ xe* dx

i - In2
= Q2rIn2)[e’]y’ - 2n ([xe" o= fo & dx)

=2rIn2-27r(2In2-[¢;?) = 27 In2+ 27 =27(1 — In2)




In2 In2 In2
V:‘]; 27r(1112—x)e"dx:27rln2ﬁ e"‘dx~27rﬁ xe* dx

7 In2
=Q2rIn2)[e]],’ —2n ([xc"]g12 - J;n et dx)

=2rn2-27r(2In2 - [e*]y’) = —27In 2+ 27 = 27(1 — In 2)

10. There is a typo.

Finding volume Find the volume of the solid generated by re-
volving the region in the first quadrant bounded by the coordinate
axes, the curve y = ¢, and the line x = 1

a. about the y-axis.

b. about the linex = 1.

1 1
(a) V:f027rxe "dx:?,:rr([—xe ‘]‘]]+f0e xclx)

:zw(-gﬂ-e ) =2r (-1 -

— dp — 4T
= LT &

@ =

+1)

1
(b) V:f0 2r(l = x)e *dx;u=1—-x,du = —dx;dv=e *dx.
1
v=—e*; V=27 [[(l—x)(—e ")][1)—f0e "dx}

:271'[[0— H(=D)] + [e x]},] =ar(l+1l-1)=Z

e

1.
: 5 x/?, : =
(a) V:L 2rx cos X dx = 27 | [x sin X], —fu sin X dx

:27r(§+|cosx[g/2) =2r(5+0-1)=m(xr-2)

A AP SOOI P AR

z H:/2

2
(b) V:fu 27 (3 —x) cosxdx:u = I —x,du= —dx: dv = cos x dx, v = sin x;

o IR

V=2r((3-x) sinx]gﬁ+27rf(" sinxdx =0+ 2W|—Cosx|g/2:27r(0+ 1) =27



12,

(a) V= fn 2mx(x sin x) dx:
sin X
5 )

X2 et —COS X
I
2X m— —si0 X

(+)
2 Cos X
0 =5 V:Qﬂ'j;'x? sin x dx = 27 [—x% cos X + 2x sin x + 2 cos X]; = 27 (72 — 4)
(b) V= LIZ‘H'(‘JT — X)X sin x dx = 27r2L X sin x dx — 27 j; x2 sin x dx = 27% [—x cos x + sin x]§ — (273 — 8)

= 87
13.

-] e ¢

(a) A=filnxdx= [xlnx] —fldx v

:(elne~llnl)—[,]e—e*(e—*l)—l

(by V

:fl”}r(lnx)ldxzw(l[x(lnx ] "’lnxdx) .

71' ((lne —1(n1) ) (['vxlnx] -flzdx)] /(‘
?T-e—((..t.|nt.— 2(1)In1) - [u] I)]
w:—mw4%—nﬂ=wm—n
= [“2n(x +2) Inxdx = 2r [ "(x + 2) Inxdx = 2n ([(%x2+2x)]nij—fle(%x+2)dx)
zw((geuze)me- (2 +2)in1 - [(;fug] ):zﬂ((;euze) (32 +2) - 2)) = (2 +9)

= [“inxdx = 1 (from part (@)): X = ! [“xInxdx = [% Zlnx]j-f]}xdx= (4e2ne - 4(1)°m1) - [ixﬁ]
1 - (12— 1)) = 4@+ 17 =1 [ Ly dx = {[x(lnx)z]e—jlenxdx)

1

°2dx)) = %(e— ((29'ne =2(1)In1) - [zx]e.))

He—2e+2-2)=1e-2)= (X,7)= (e L 922) is the centroid.
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14,

I
; = an=1 — | tan=! 3
(a) A—folan X% = [xldn ] j;mrdx ;[
y=tan”x

L]

=(tan"'1-0)—1 [ln(l + x° ]
n2

=%Z—3(In2-Inl)=%— JIn

1
2
(b) V:LE x tan~ ! x dx |2

. ([-,Idﬂ_lx] -4, n—n*d")
(

; I
%lan“l—O—.—;L(l— IH)dx)—"’ﬂ(g ——[x—lan : ] )=27r(§ 21— tan~'1—(0-0)))

= fx"cos x dx: [u = x", du = nx""! dx: dv = cos x dx, v = sin X
= [ = x"sin x — fnx““sin X dx
15. (b)

[ = fx“ea" dx; [u = x", du = nx""! dx; dv = e®* dx, v = 1e¥]

:)l:x“e“eax_gf n-1 axdxa#o

a d

16.

fﬂdx:[u:m.du=\/%_"5dx:dv=dx.v=x]
ZXM—f%dXZKM—f%dXZXM—(fﬁdx—fvzdx)
TR - [T Rt [

ifﬂd)(:)( l-—x2+f711_—xldx—fmmc=>2f 1 — x2dx = x I—x2+fvil_—x:dx
= [Viexax=3V/T-¥+} [ lodx+C

17.

¥ =In{secx); y" =222 — tanx; (y')? = tan? xf V1+ tan?x dx = f |sec x| dx = [In|sec x + tan x|}
—In(\/_+1) —ln(\/_+1)



18.

V= ﬂ'ﬁ]ﬁsin?x dx = Wﬂr# dx = f dx — f cos2xdx = Z[x]g — ¥[sin2X]g = E(r - 0) - 5(0-0) = %
19.

V= f m(sinX + sec x) dx = wf (sin®x + 2sinx sec X + sec? x) dx

w/3 5 wf3 5 7.'/31_‘:052)( /3 w/3
=9 sin xdx+7rj; 2tan x dx+7rj(‘) sec~xdx=7rfn de+2w[ln|secxl] +7r[tanx]
- 0 0

0
73 /3
= %fn/ dx — %j:/ cos 2x dx + 27 (Insec | — In[secO[) + 7 (tan § — tan0)
wf3 /3
[x]o/ _ g[sinzx]o/ +2rIn2+m/3 = 5(% = 0) — Z(sin2(3) — sin2(0)) + 27 In2+ 7/3

- r_:a;\/E+2*rrln’2+*;r\/-_= F(%”If_“smz)

ST

O*I:Lu

20.

3 )
A= J, LrEaxx=35in0.0 <0< § dx=3c0s0d, VO —x¥ = /9 - 0sin0 = 3 cos ;
A:L?—MZ:;L;COSQGCIG:%[B-I-Slné?(:osﬁ]“/z_3?

2=

A

21.

S+L=loy=xb/1-5a=4f b /I -Sax=db[ (/1
[x_asmﬂ—‘zigﬂg%dx_acosﬂdﬂ /1 —a—;_cosﬂ x=0=asinf0=0=0,x=a=asinf =0 = %]

a 3 w2 /2 m[2
ab [ /1 Sdx=4b[ " cosf(acosd) df =dab [ cos2df = dab [ 1t gp

/2 w/2 w2 /2
2ab [, 0 +2ab [ cos20.d9 = 2ab[ 6] " +absin20] " = 2ab(5 — 0) + ab(sin 7 — sin0) = wab
(1] 0

22,

(a) Integration by parts: u= x%, du=2xdx.dv=xy1—x2dx.v= —% — X- )3/'2

f \/l-x2dx“- %2 ( 1/2 ’f - x2) 3/")xdxﬁ % 2(1- )3/'~%(l—x2)5/2+c
(b) Substitution: u= 1 —x> = x> =1 —u=>du——2xdx=>—§du=xdx

f 1 —x2dx = fxzv 1 —x2xdx = —%f(l —u) /udu= —%I(\/ﬁ— u¥?) du= —3u32 + 1’2+ C
iy 8P 1 PP i
(¢) Trig substitution: x =sinf, 7 <0 < J.dx =cosfdf, V1 — x2 =cosd
fx3 \/l—xzdx=f.~:in39 cochosBd0=fsin20 coszﬂsin9d9=f(l — cos? f)cos? 0 sinf df
= fcos-’-f?sinﬂdQ—fcos405in9d9=—%cos38+%cossﬂ+c=—%(! —x2)3/2+%(l e s



23. (a)

[T gy [Le1x+1=u3:»dx=2udll] = [ udu= [2

Frdu= [(2+ 527)du

=2fdu+ - :u“+u_|:>2:A(u—l)+B(u+l):(A+B)u—A+B:>A+B:O.
~A+B=2=3B=1=A=-12fdu+ [F2rdu=2u+ [ (S + 7i)du=2u— [;Lrdu+
=2u—Inju+1|+ Inju—-1|+C=2/x+ 1+ In 7——"’;111} +C

23. (b)

—ydx = : = x4 = 4x3 I A B
fx(x+l)dx_f;;(—,"_‘;+—”dx[Letu—x = du = 4x dx]—> fu{u+l)du u+|) —A4 B

> 1=A(u+1)+Bu=(A+Bu+A=A=1=B=—11[rlordu=1[(1-:1)du
fdu——fH—ldu—'ln|u|—iln]u+l|+C 11 (x+l)+C

24. (a)

@342 § = lin= [rotos = [ Jodr =nli=tl + Citsf =0t = stz =0

=>%:C=>::f-—-%e":»x=ln|2(H)|:ln]t—2]—ln|t—]|

24. (b)

(% +2t) & =2x+2;

o[

d . dt 1 1 dt
[ = e% = tnjx+1=1fd-

t=landx=1= In2=Ini +C:> C=

=5 x=t+,—l.l>0

1 = Inx+1]= In|l+)|+C
In2+m3=In6 = In|x+ 1/ =6 |

!-I"| :>x+l_{

+2

25.

20 2 2
i — qin (3= o T = [ dy s Ay _ Smonaif3m dy
The length of the curve y = sin (35 x) from 010 20 is: L = L 1 4 (dx) dx; 5t = 2 cos (& x) = (dx)

= % cos? (;‘ x = L= f \/l 4 o5 cosz ) dx. Using numerical integration we find L = 21.07 in

26.

First. we'll find the length of the cosine curve: L = f A1+ g dx i ‘5‘ sin (g—g)

= (g—i-) = sm? (%) = L= fﬁs \/l st (Z%) dx. Using a numerical integrator we find
L~ 73.1848 ft. Surface area is: = length - width ~ (73.1848)(300) = 21,955.44 ft.

Cost = 1.75A = (1.75)(21.955.44) = $38.422.02. Answers may vary slightly, depending on the numerical
integration used.




27.

FUE]

1 = 1 1 1 r
= [ a1+ ismac= [ Jied—tax= [ fdsax= [ deax= [ o xcPae= 3[04,

2/3
=30 -3(%) " =1-3(3) = § = ol length = 8(3) = 6

2 2 1 o 72
y:(l_X2/3)3/2,l4@§x§l=>%=%(l—Xzﬁ)”z(—_%x‘m):—ﬂ%,:Lé sz\/h\/l'*' [_(l_x_g)l ] dx

28.

X2
Let (xy.yy) and (X,.y2). with X, > x;. lieony = mx + b, where m = H then % =S fx! I +m?dx

2 2 2
=V14+m[x]2 =v14+m(x2 —x1) =4/1+ (H) (X2 — x1) = \/("3”") =) (x, — xy)

(x2—x1)°

\/(xz-x.n(yz—m(xz e \/(x2 il + s —

(x2=1x1)

29.

~7

R(»)=4256-3* =V = ‘[_"17617[2‘3(_1’)]2 dy = zj::6(256 —.1-'2) dy=nx [256-" “g}

= Jr[(256)(—7) +Z —((256)(—16) +%)] = x(? +256(16—7) —%) =1053% cm® = 3308 cm®

—16



