Review and Preview to Chapter 11

Review and Preview to Chapter 11

1. (s) V ==x(10)*(20) = 2000x cm’
(b) V = x(6)%30) = 10807 cm’
(e) V =x(2)%0.6) = 2.4% cm®
(d) V = x(12.5)%(25) = 3906.25% cm’
(e) V =[(7.575) + (3)%(4)]=317.25% cm’
(1) v ==[(12? — (87f12) = 960%cm?. -
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Exercise 11.1
Exercise 11.1

(a)a =0, b =4, and f(x) = 22 — 22, B8O,

H
M=4;0=%andz,=0+4i ﬁ.lnd.

[ ~ 2o im 3181 - w3 (145 - A4
“’uli'“ [6452 :%] _ n_.-[ Z_iz _ 1%2 i]

fom] [ 1]

- tim [[;‘,‘3}"(" + 1)(2n +1) 32 n(n 1)]

- im0 + e + ) - 50+ 4]

64 32 128 _ 32
-6—(1)(2) - 5(1) - 3=

Wi

(b) Az == 4—=0_1 Theret ore,

(d) Since f(z) =22 — 22 <0for 0 < x< 2, and f(z) > 0 for z > 2, the integral can
be interpreted as 4; — A,, where A, and A; are the areas shown in the

disgram.




Exercise 11.1

= 2. f(@)a = —2and b = 3, Eo,

Az = §——_-—.,(;—_—2) sand:c, 2+%‘.and

J (1 — 4z)dz = lim Z{[ 2 +5‘}'_1 - lim Z [ — 42 +Sﬁi]}g_

[ 19

~n 2 PR mfe T
- nlm[ ]ﬁ(lﬂ] Jim [45 — 50(1)[1 + 3]

-45-—50#—5

(b) a =0 and b =1, 50,

Az-]%ﬂgn.l.andz‘::{)-{_igﬁ,and’

Iu + 4z — 629)dz = nli_l.n_z,f[%]ﬁ - lim 3 [1 +4[f) - o) ]%
] tml ’
I o] [T W 1) SR e S 3P |

(L3

- lim [n” +[ z]"(“ + 1) (rfa}n(n + l)("n + 1)]

—gim[t+afi + ) -1t + e+ & =14+2-2=1

(¢) 2 =0 and b = 1, s0q,

Az-l—-h_-—!!*%.ndz“o-’-ig%’.nd

1 n
[20e = m 38k = 3 (4% - s 3

im]

~ Jm (LR AT Jim kot + 3 - ;

® s LT}

(d) a =1 and b =4, s0,
Az-ﬂ—;-'—l—%lnd Zy =1 +%‘.and,

4 n »
(x2 — 6)dz = li 1+3_i_3_=1‘ [1+3_’2__6]%

J o2 oo = 1m 3rtr + 33— pm 3= [0+ )

_'li_r.g_z [1 +%+?%:-—6}%.,n1§1,[ 1524_,1‘822,4_232‘2]

fam]

- lim [ 5n + (IEpEt D, (27ytn +lé(2n + 1)]

B —tw
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Exercise 11.1

= him [-15 +oft + 4) + Zoft + e+ §)] =~ 1549+ L2y =3

3. (8) a = 0 and b == 3, %o,

z ==% and z;, = %!, and,

[0 —enae = pn 38R - 1m [ - - S -2
0 fa) [T fm}

3 7% . Tyn(n + 120 + 1)
3301 - B3 ¢ = um [3n - (Epntlon + 1]
fon] -

n wdes
] .

Sincel —22>0for0 <z <1,and 1 — 22 <0 for = > 1, the integral
I:(l — Z2)dx can be interpreted as the difference of areas A, — A,, where 4, and A,
aere shown in the disgram.

!'A A
——

(b) a =3 and d =5, so,

A2 =323 =2 and 2, =3 + 2, and,

[@x ~mas ~ [+ B -R- w33+ 53
3 faml fam} tuml ’
~ tim [~ 20 4 (BPOE ) Loy [ 2 fs 4 Y] - —2 44 =2

Since 2z — 7 20 for z > J, and 2z — 7 < 0 for z < J, the integral
I:(zx — 7)dz can be interpreted as the difference of areas 4, — 4,, where 4, and Az

are gshown in the diegrem.
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4, Ax=0_2 andx‘=a+(b 2}, and,
[lses oo+ Lroome) - 3 o + 05
- 3 [or + oy [em e

T e

= lim az[" —Q]Z+2a["“"°] Zi+[b—°] ZF]

fom] il fan}

= lim

n —tes

az[b =2n + 2a[" =3 n(n2+ 1), [b — g] nin + 1)(2n + l)]

- lim raum: —a) +alb —arft + 1) + &9t ‘” 2 aft + L2 + n]]

= a3b — a) + ald — a)’ + Lb — a)® = }(b° — a?)

= (a) Using the method developed in Chapter 5 to sketch f(x) = 23 — 4z, we
have for headings A — H:

A. The domsin is R,

B. The y—intercept is f(0) = 0. The z—intercepts occur when y = 0, so they are

0, +2.
C. fl—z) = — 23 4+ 4z = — f(z), therefore, f{x) = 23 — 4x is an odd function.

The curve is symmetric about the origin.
D. “lgn_ 23 — 47 = oo and ..l!"l. z3 — 42 = — oo, 50, there are no horizontal

asymptoteh. The denominator of 23 — 4x is 1, so there are no vertical asymptotes.

E. fx) =322 — 4,80, f(x) >0 whern 2> 2% or £ < —-% and f/(x) <O when
¥ N3

-— ;l% <z < % Therefore, f is incruning on [— 0o, — —-] and [ T ao] and

decreasing on [—— 1l.5]

F. fiix)=0for z = 4 f Therefore, by the First Derivative Test,
1643

— ,?.;] "”r is s local maximum, snd f[ 4-] = — —— is 8 local minimum.

G. fAx) =6 = f"(x)>0 for >0 and f"(z}) <0 forz <0, s fis
concave upward on (0, =), and concave downward on (— oo, 0). Thus (0,0) is the

point of inflection.
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(b) = —2, and b = 2, so,
Az=iandz,=-—2 +4—i,and,

[ was e g -2+ 4480 = 3 [(-2 4 4 - -2+ )8
[-8+%—’:+f+‘—;‘:%~+s—¥k%1 |
- (B3-S e 133

- Jim | §]n=(n+1)’ [3:;1}13(11+1)(2n+1) + (12 ]ﬁn_ﬂ]

- lim :64(1)[1 + & —eafs + 32 + 1) + sas + %]] - 64 — 64(2) + 64 = 0

(c) f(x) = z? — 4z is an odd function, and therefore the symmetry of the curve
about the origin demands that A; == 4,. The integral can be represented by the
difference of areas A, — A4, == 0. In fact, E c,f(:r.)dz = (0 for any integrable odd

function, for the same reasons.
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Exercise 11.2

i.

(b)

{c)

T
0 | 2dz =[Raf, =27 —2A—6) =26

6z — Naz = [6r% — 'mT = [357 — )] = [3(~ 17 = A—1]] =30
-1

oS

¢ =1

-2
— 618 =.,,=l x? z3 I
(5 4+ 4z — 6z%)dx St + 41 i 6:2 i

=(104+8—16)—{54+2—-2) = —3

rl
@ |2 +6t—nat =fi+3F -t =§+3-1=3

Pt | |
@ | (:c3——:z:2+4::)da:-=[§z4—}-,z3+-2::2]'_l-=[7—-+8] G+1l4+2) =%

! '
@ | @+ hdz =[Fme + 7] =Z +1 =10

Jo

p3

1 -

® JZ[;i]d“[#z-HI‘[—"]:'"[%—%]*%

1] N 3 -
(h) (z-«l’i)dz--f-%ﬁls[s—g]_[g.—g]-g

<1

el -]
6 ‘Edz-[i’—’-‘- =3

IR 9

r8 2 [
6] d:c--3z3 =34 —1)m=9

IRE ’

2

(k) ﬁ"_;}'*'_l ][14— + ]d.:r.-[a:+ln|:c|—»~———I
-2 +m2-1- [1+lnl——]—‘—‘+ln2

pd
® [-"_%'*—‘—l]dz - r[4-1= +i]=[z + luz]: = (4 +104) — (2 + 1n1) =21 + In2)

3

(m) ﬁ[z+=r]dy-r[m+y3]ay [ +‘fl‘f-m:d+&3—r-%
(n) (sa:+eouz)dz-[4z=+m_zf-[r=+1]—o-w=+1

'o .

'S x

tanz)dz = -z —1

{0) | °(nec::a: nx) [Bec z]o T
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win

—(-1-F (-]

E L )

p) l (38in8 — 8ec28)d@ » [— 3cosd — tand]

=42 -1 -3

2. (a) J(::S — 228 + 4)dz = (2° — (24 + 4z + C'
[ 2 2:t2

) |z2dzdz = |z?dz =S +C

{c) J[t + zldt =37 + 2Inft] + C

d) J“""r)zd“'l‘l + 24z +z)a:z-~a:+“'*“2 +Z.4c

7

(e) x]_sdz-‘l.[:ﬂ - Sy~ ]dz-ﬂ.ﬂif_h_.zﬂ..%‘.'+c

(f) l(cos® <+ sinh)dO == 8ind — cosd + C

T
@ }(52* — 2cscxcotz)dr = 25 4 2esex + C

th) |(2esc®z + 1)dx =z — 2cotz + C

1

3. (a) e"dz - [ea’r’ - — 1

fdz “[nl‘]_ =32 — =303 3

[

(c)I X dz==[sm z]:--—ozg
[
I

(b)

@ dz = 12[tan~ 2] = 125 —3) =

1+:r:2

2 -
(e} [2+1 +1+xz]d"'[2 + = -+ 3tan ‘z]l_

1

-=[§+1 +¥]_[§_ -2 _4-[:;31‘ :

{n r (2¢® + sinz)dz = [2¢* — coszI‘, - (2—1)—(2e ™ 4 1) = — 2e %

4. The Fundamental Theorem of Calculus {p. 501) holds true only for functions
that are continuous on the closed interval over which you wish to integrate. In
this case we require f(z) = z—* to be continuous on [— 2, 1] However, f is
clearly not continuous at z = 0 (which is in {— 2, 11), and therefore we camnot find
Il_zx—‘dx using the Fundamental Theorem of Calculus as shown in the text.
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1. (a) Let u# = z2, then du = 23:&::.
{(b) Let u = Inz, then du = %__:z:
(¢c) Let % = Sz, then du = 5dzx.

(d) Let u = sinz, then du = cosxdz.

2. (a) Let ¥ =1 — z%, then du = — Jzdzx.. So — -du = rdx, and,
Jx(l z=0dx = J-—- juttduy = — Jul' + C = — 1 — 29 4+ C

(b) Let u = 5z, then du = Sdz. So, {du = dz, snd,

J-eszd:r =I§c“du =ie + C = les=+C

(c) Let u =z — 1, then du = dz. So,

Fﬁdx=1ﬁdu =§u§+c -=§(z—1)3 +C

Ed) Let u = z2 4 2x — 6, then du = (2z + 2)dz. So jdu = (z + 1)dz, and,

_T+1
.z2+2z—6 J =ilnjul + C = injz2 + 2z ~ 6|+ C

3.  (a) Let u = x2 4 4, then du = 2zdz. So idu = zdz, and,

;
x(x2 4 4)%dz = J jutdu = fu® + C = Lz2 +4)° 4 C
(b) Let u = z* + 2, then du = 3z2dz. So {du = z2dz, and,
F [ 3 3
22{z° +2dz = |Hudu = gui + C = §2* +2F + C

{c}) Let u = x 4 6, then du = dxz. And,

f [
( + 6)'°dz = [u®du = fwi! + C = Lz + 6" +C

(d) Let u = 3z — 1, then du = 3dx. So idu = dxz, and,

_..._..1._..__ - [ du -——l
laz - = |5 = "t Txm o +C
(e} Let u = 3z, then du = 3dz. So jdu = dz, and,
sac’3zdxr = Igseczudu = itanu + C = itan3z 4+ C

(f) Let u =1 + 2x*, then du = 82°dx. So }du = z3dx, and,

(1 + 2z9z%dz —I:—,udu -t C=i1 +2294+C
383



Exercise 11.3

(® Let u = sinz, then du = coszdz. So,

Isinzzcoszdz = qudu =i{u? 4 C = isin’z + C

(h) Let & = Inz, then du = d?:c So, _

3 3
| Ih;xdz -=I«h_1du =2 o X2k o

(i) Let u =t° then du = 3t°dt. So idu = t’dt, and, |

jtzc.’,ta dt = Ige“d‘u =ie* +C=3e’ + C
() Let u =1 — 2z, then du = — dz. So — du = dzx, and,
: ) ‘

1 —|_du _ _ = — -_
.I“Idx—'ll 7 Inlz| + C nfl —z|+C
(k) Let u = 2% — 2x + 1, then du = (32 — 2)dz. And,

[y

Juzs =22 + 1)° u? Ax3 — 2x + 1¥°
(1) Let u = ¥z, then du = %{ So 2du == 9Z, and, '
» r "E ﬁ

5?_7241:: = {2sinudu = — 2cosu + C = — 2cos¥x + C
] .

{m) Let w =3 — z, then du = — dz. S0 — du = dx, and,

63"”dz=]—c-"du = -4+ C=—e""4+C
(n} Let u = cosz, then du == — sinzdz. So — du = sinz&z, and,
e~ s@ginxde =I-—- etdy = gt - C == - g5 T L ¢

©0) Let u =1 + tanz, then du = sec’zdx. So,

o 3 é

Jl 4 tanzx sec’zdzx —J'ﬁdu -u---%uE +C —;*(1 + tanz) 4+ C
(p) Let u = 22, then du = 2zdz. So ldu = zdz, snd,

zsin{z?)dz = -[ésinudu = —lcosu + C = — lcos(z?) + C
(q) Let u = cosz, then du = — sinzxdz. So — du = sinzdz, and,
gin zgin(cos T)dT = I— sinudu = cosu + C = cos(cosz) 4+ C

-1 - a8
(r) Let u = tan™ z, then du Tz So,

[ —1
}ai ztgdz -Judu =lu? 4 C = Yten™'z)* 4+ C
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4. {e) Let u =2z -+ 1, then du = 2dz.
When £ =0, u = 1. When z = |, u = 3. So,
1 3

z 1 173 u i
Le"""’ dx-—-jlz‘,e du=[§e]?=§(e3—_e)

1

(b) Let u = 1 4 5z, then du = Sdz.
When £ =0, u =1. When 2 =2, u = 11. So,

2 11 1
1 du 1 266
— e dX "J. Rua & [" _I 3[1331 l] = 3883
J ol + 5xy* . Su+ 15u3
{¢) Let u = 4 — z2, then du = — 2zxdx.

Whenz =0, u =4. When-z.=2, u = 0. So,

2 3] 3

l:mh —-a:’dx=-=J —%ﬁdua[—éu‘:’ = — 40 —8) =}
o -

(d) Let u = xt, then du = wdt.

Whent =0, u=0. Whent =1, u = 7. So,

1 x
Jsinttdt=l§-i-,-';.-¥du=[*-9%“]:=—,lr[—l--1]—%
: o

[¢]
{(e) Let u = sind, then du = cos8dé.

When 6§ =3, # =;. When 0 =3 u =1. So,

2 1
cosd du _ |- L] — —}1 —4) =2
Lmnae“‘o L ve [ Sl M —4) =3
2 .
(f) Let ¥ = z5 4+ 1, then du = Sridz.

When 2z =0, 2 =1. When z =1, u = 2. So,
1 2 .
J z4zs + 1)°dz = I jusdu = [;T,yﬁ = (64 —1) = T = 21
0 1

® Letu=1+4, thenduz-—-d—zd:l:
Whan:1:=§,ua-3. When z =1, u = 2. So,

14 2
]l[ ”]sda:-=l—u5du=[—-u5 - — 164 — 729)-—‘
1 2 3 -
(h) Lat ¥ == 3x2 4+ 6z — 4, then du = 6(z + 1)dz.

When z =1, ¥ = 5. When & = 2, u = 20. So,
.2 20

(z + 1)e3= +6=-1dg = | levdu = [lev] = e —e)
L 45

5. (a) Let u# = coszx, then du = — ginzdz. So,

tanzdz = |S8Zdy = |- Q¥ = —Injul + C = — Inlcosz| + C = Inlseczi + C

() Let u = minz, then du = coszdz. So,
cotzdz = |S28Ldz — d“ - Injul + C = Inisinz} + C
385
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10

6. Since f(z) = J4:z + 1 >0 on [0, 10}, then I ,'4:1: <+ 1dz can be interpreted as

the area between the curve of f and the z—axis.
Let « = 4z 4+ 1, then du = 4dz.

When 2z =0, u = 1. When x = 10, ¥ = 41. So,

10 £)} 3 1 3 !
A =I J4z + ldz -I Wudu -[,!,uE]: -é[m - 1]
o 1
x

7. Since fix) = cos(%:] >0 on [0, x}, then I co:[%]dz can be interpreted as the
ares beiween the curve of f and the x—axis. °

Let u = 5. then du = ldz..

When z =0, u = 0. Whenz-:'x,uﬂ;"f—. So.
= 3

A =J cos[gldz -=I 2cosudu -=[2sinu]§ = 2A1 — 0) =2
0 0

8. Since y =e?* > y = €% on [0, 1], the area bounded by thess curves on the

given interval is:

1 1 1
A= I [e2= — e"“]d:c = I exxdx --I e Tdx
[v] [+)

1 0

For | e?*dx, Let u == 2z, then du = 2dzx.

4]

When 2 =0, t = 0. When x =1, u = 2, So,

1 2
I e=dx =-=J jerdu = [%e“ - %(e’ -1
o 0

For | e~Tdx, let 4 = — 2, then du = — dx.

When 2 -0, Um0 Whenz =1, 2= —1. So,
Je“'dz =I —e*du = [~ c"I_1 -] — et

1] 1]
Therefore, 4 =~ (€2 — 1) — (1 — e~}) = }{e2 — 3) + e}

- - gz
9., (a) Let u = {x + 1, then du A3 So,

. . 2du -
-L+ﬁd Jr(r+l)dz I 2Injul + C =2z + 1) + C

[OR: Let u = z, then u® = z, 80 dx = 2udu snd
r
1 2udu _ - -
Iz o Iu < 2Ju+ldu 2nfu +11+C 2E+1)+C ]

() Letu=z 42, thenz +1 = ¥ — 1, and du = dz. So,

[z +1 -
.%dxul‘"—ﬁ——ldu-ﬁl ~Ydu =y —mpu 4+ C=z 42 —Infz + 2|+
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Exercise 11.4

1. (a) U=2z dv = cos:l:dz
du = dx D= sinx
chosa:dx = Zginx — Isina:dx = Zsinz + cosz + C
b) U=z dv =e2*dx
du = dz v = je2=
Jxeh dz = lze?™ — lle2xdzr = lre?s — le2= 4 C
c) U =Inzx dy =zdx
: du = %—3 v = J2?
zlnzdx = 322Inz — |ixdz = iz?Inz — Jz2 + C
id) u=t dv = sec”tdt
du = dt U == tant
(tsec:tdt = ttant —Jtantdt = ttant — Inisect| + C © {see 11.3, Ex. 5. (a))
{e) u =gt dv = e“dz
du = 2zdz v =e*
sze‘&z = rZg* —Izu‘dz = e —2 r.:t:e"-d:c = (r?—2r42)ec +C(see E.g. 1 of 11.4)
) : U=3x -5 , dtJJa':e-"-‘d:t
du = 3dz Y= — e~ :
I(Bz — Sle~=dxr = — {3z — Sle—* + le—=dx = Y5 — 32) — ge= +C
. 2]2"‘""" +C ‘
® u = tan”'x dv =dzx
du = :'z:'i‘d_i_l Ve

-1
Jtan zdx =ztan" 'z — :c‘-’+ldz
Let u = 22 4 1, then du = 2zdz. So,
I"’z T lda: .[% = %lnlul +C = %,Iu(:m2 +1 4+ C

2u
Therefore, Itan"‘zda: =ztan™'z — lin(x2 + 1)+ C
dx
(h) U = T -
(z + 1)

du-{::+l)e"dz v--_"-i-_l

ze® - ZET (x+1e*, _ _ _ze* T C -
1(3;.4.1)2“ z+17 @y z+1te +C z+1+_c

2. {a) U= dv = ginzdx
du = dx V= — COBT

I reinzdr = [— zcosz];' -+ I coszds = x 4 [sinz]: -
o : 0
387
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(b} U= dy = e "dzx
\ du = dz | Vo= — e
I ze~*dz = [— ze~=] +Ie'“dx - —é —[e=} =1 —%
o] 0 ’
(c) u=Inx dv = zr‘dx
dx
, du = 5= , v = 125
3
-l’lx‘ln::dz = [ézslnz]: — Léx"dx = Z1n2 — [.‘,ls:zsl =Zm2 -3
d) u =2 dv = coszdzx
du = 2z drx v = ginzrdz

27

2% -4 4
J z2cosxzdz =[z?sinz] -~ | 2xsinzdzr =0 — I
o 0 0

2%
2rsinzdy = — ‘ZJ zsinzdx .
2~ _ o
To solve IO rsinzdx, we integrate by parts again using the same substitutions

for u and v as those used in part (a).
U= dv = sinxdx
du =dx 2= — COBT

red %
I zsinzdr = [— zcoszl” +I coszdy = - 2x +[sin:t]§' - — 2%
0 2 o
Therefore,j Zisinzdd = — N —2%) = 47
1]

3. () for n > 1,u = 2" dv = e*dzx

du = 1ﬂz"-‘c:‘,':zr V= et
rl .

zhe*dx = [a:"e’]; - I nr*>~ldx =e — n| zr-ldx

v0 [ ¢] *0

(b) Using the above formula, we have;

TeTdr = e — 3[ TleTdr = € — ![e -2 ze“dz] - — 28 GI ze*dzx
‘o " L o 0

lD
- - 2e +6[e-»]e‘dzj|—4e—6[¢];-=6——2e

rl

4. Lott—ﬁ,thmdtm%.ormdt—dx. So,
Ieﬁda: -J:.’te'dt
U == 2t dv = etdt
du = 2dt V= gt

Ie"r;dz =Jmtdt = et —Jk*dt -=2tet — et +C =2eV3{ZT — 1) +C



Exercise 11.4

5. Since ze~3 > 0on [0, 2], A = j’::l:c"'-"z dx.
U=z dv = e-3=dzx

du =dzx D = _.-%e—h

2 2
= [ e [ - ]

g o
= —%e-5 — et — 1) = (1 — Te~¥)

5
6. Since the x—intercept of y = Inz is 1, 4 = Llnzdz.

u=Inzx dy = dx
du-%—-‘t Ve

13 .
A =I Inzds = [zlnz], — | dr =5In5 —inl ~ f = 5In5 —4

1 1

7. u =sinx dv = e*dz
du = coszdz v = e*
eTsinzdr = e*sinzr — |e“coszdx
Now, take Ie" cosxdx and integrate it by parts;
U = COST dy = e*dzx
du = —sinzdz DX o
Ie‘coszdz = e¢*cosz + |e“sinzdx
Therefors,

e*ginzdr = e*siny — [c-’-‘cog:z + Ic'_siuxdz]
e*ginzdr = e*(8inz — cosz) — |eTsinxdx
2leTginxdx = e*(ginxz — cosz)

e*Rinzdy = %f(nina: — cosx) +C




Exercise 11.5
Exercise 11.5

1. {(a) Let u = sinz, then du = coszdz. So,

cos’zdz = [(1 — sin’z)coszdz = I(l —u¥)duy =u — u* +C
= sinz — {sin’z + C
(b) Let u = cosz, then du = — sinzdz. So,

Jsinszcosz:r.dz = |sinz(sin®z)cos’zdx = I(l — cos’x)cos’ Teinxdz
- I(l —wutduy = — lud 4 Lus + C = — Lcos’z + Leos’z + C
(c) Isiuzzcoszxdz = Igu-c ~ cos2)i(1 + cos2x)dx = I Y1 — cos®2z)dx -

J [l — 31 + cos4$)]dz r — !Icosdxdz' =z — £sindz + C

(d) Jmn xdx -I sin‘zsinzdx = (1 — cos’ z) sinzdzx
o]

Let u = cosz, thenodu - smzdz

When:r-eo U =]1. When z =3, u = 0. So,

0
Imn zda:-—l(l —ui)"’du-r(—l +2u?—u‘)du-[—u +*u3—-u5]:
1

=0 —(—1+3—}={

ale

(15 ]
(213
NN

coszicos* z)sin‘ xdz -:I cosz({l — sin°z) sin'zdx
o _

(e) I cos’rein'zdzx —J
o 0
Let u = ginz, then du = cosxdzx.

When £ =0, u =0. Whenz==-.u-l. So,
':2" 1
-Icoszmn zdx-](l—uz}zu‘du- (Ut — 2u% 4 uljdu == li1.|:'5—--u7+ u’]:
[+] 0

0

‘IIN

L 110
B

x =

2 Z
I sin‘zdz —I sin’zsin’zdx —I 31 — cos2xz)(1 — cos2x)dz
] 0 )
z

z
I i1 ~ 2cos2x + cos’2xr)dz -—-I 5[1 — 2cos2x + i1 + cos4z)]dz

NI:IQ

t] 2 — -cos2z + 3 cos4z dx -[32 - -mn2z + nnndzf - -'x
0



Exercise 11.5

2. (a) Let z = 5iné, then dz = cosfdf. So,
Izamdx_= sin’ 641 — sin?0 cosbdf = Iﬁnsacwzow
=§cosse—§cosaﬂ + C 7

Since 8iné = x, then cosd = m - m So,
stmdz = tcos®0 — Lcos’0 +C = 1 — ::z)g ~ 1 - :.-,2)3 +C

(b) Let x = 2sin®, then dx = 2cos0dé.

(ree Ex. 1. (b))

When z =0, 8 = 0. When £ = 2,8 = %. So,

x x

z . 2 '
Ia:zwh z2dx =I 4sin’644 — 4sin’H2cos50db -I 16 sin’ B cos® 8d0
0

= 16f3fo — isin 49]]: 16(2fz) = =  (see Ex. 1. (c)

3. . (a) Let = = tané, then dz = sec20db.
When £ =0, 6 = 0. When z = 1,8 = 3. So,

x x
i, 3 A

tan Bsec ode I tan Bseczado _J t‘u3amedo
0 ]

1
2 gy - I
_L,sz +1 ,ltanzo +1 sec?0

5 .
tan6(tan®0)sec 840 =I tan@(sec’d — 1)secOdd

(b) _[tan“esecode =I
]

(1]
Let u == sec8, then du = gecftanddé.

When =0, u = 1. wn«o:;,:;:ql' So,

I:tanaasecedo - rE(uz — ydu = [lu? — ]:F (= _ 4’] -1] = 5[2 -2}

}
4. The ellipse is symmetric with respect to both axes, so the total ares 4 is four

times the area in the first quadrant. The part of the ellipse in the first quedrant

is given by

y==§~|9-—x=, Osizga.

Therefore, A = 4 I zgmdﬂ:
Let z = 3xind, then dz = 3cos8dd.
Whenz-ﬂ,o-no When z =3, 8 = 2. So,

A= EJ. \I — 98in°63cos0d0 = 48-[ coB’0dp = 24 (1 + cos20)do
o

]

-— 24[1 -+ zsmmf = 12%
3



Exercise 11.5

5. (a) Let £ = siné, then dx = cosfdf. So,
Izmdx e Isinﬂ I — zin?6confd = Isinacos’ade

Next, we :ﬁake snother substitution in order to solve this integral.
Let © = cos#f, then du = — ginddB. So, . A
IsinGcOGZOdG = — Juadu =—fu3 + C = —lcos’0 +C

Since z = sin6, then cos® = Y1 — §in?6 = Y1 — z2. So,
Izmdz =~ 1cos’0 + C = — %(1 2% 4 C
(b) Let ¥ =1 — 22, then du = — 2zrdz. So, |
szax= -Igﬁau= -%ug +C = —%u —ze)g +C

é. The area of an ellipse in standard position is four times the area enclogsed by

the ellipse in the first quadrant. The equation of this part of the ellipse is

y=§4a2—z2. 0<z<a.
Therefore, 4 = 4 g\la?_—?? dz
Let z = asind, then dz = s cos0ds.
When 2 =0, § = 0. Whenz-a,-O-:;. So,

" k.3
a 2 3
A -A:J gxlaf - xtdyr = 4[ gwl_az — a?sin‘8acoefdf = 4I abcos® 6de
0

] 1]

- 2rab(1 + co820)d0 = 2abl6 + sin mf = 2abfz] = xab
o



Exercise 11.6

EXERCISE 11.6

1.

9.

1 + _B
(x +2)(x—23) x+" -3

x+3 ' C
(x+21x+5¢ x+’ *x 5 +(x +57

X +x+1 __A B C D_,_E F
(x =1)}{x+13x—2¥ I+x+l+ +1)-+x-—-2 (x_2)¢+ _.2)3

. 5x __Ax+B +-C_
(" +x+1Hx—7) x*+x+1 x—7

—3x A Bx 4+C Dx+E
(x +5)x? +4}(x +2x +6) TX+5 x" +4 x2+2.\'-|_-6

x‘ —16 (x—4)(x+4) T x—4 Tx+4

x*+1 Ly Tx+ll [ _
x? +Tx +12 (x+3)x+4) X+3

x*—2x*42
(x—52ix%+5x +10)*
- A 4, B . _C Dx+E Fx +G
X—35 (x—5F (x—58)° x*45x+10 (x°4+5x-+107

Let ol A B = A+ D)4 Bix—1)=1 = (A+B)x+A—B=1

» A+B=0and A—B=] = Am%and B-—%.

dx _ _ dx dx__ .1 —n_1 . i
'Thercst‘oﬂ:J'x——--—--z___1 12———(:‘_1, J2_m(x+1) slalx —1] zlnjx +1]+ C

x—1
x+l+c

1 x —1
inf2 | +c =



Exercise 11.6

. 2t +3 5
10. Since -'m—-i- -2 + t_—- 1’

therefore r%uﬂrdt +sri-§_t—1 =[2t +5mit—11 F
2 2 2

w=10 +5in4d —4 —5In]l =6 4 51n4

g, =3 4x x x A B

. Let - -+
3 +2 o x—3x+2 ¥—3x+2 x—2 x-—1

w A(Xx—1)4+B(x—~2)=x = (A4+B)x—A—2B=x

» A+Bmiand —A—2B =0 = A=2and Bw -1,

x* — 3% +x 2 _dx
Thorefére Imdxm xdx — x—2dx+ %1

- lx* —2nix -2l + Inlx —~ 1l +C

3 37t + 84
y T S S R Lt ul..o 2
1 24 7t+12 +t2+7t+12

37t -84 A + B
47412 t+43 t+4

w 3Tt 48B4 mA{t +4)+B(t+3) = (A+B)t4+4A 4 3B =37t 484

s A+Bm=37and 4A +3B=84 = A== —27 and B = 64.

T t dt l dt
A ———————————— 3 t — ———— m—

= 1t? — 27In|t + 3|+ 641n|t +4|+C



Exercine 11.6

Xx+4 A B C
13. Let T = X+2+x+l—x

» (2—x—xDA+(x—%x2)B+(2x +x*)C mx + 4

- (—A—B+C)x®*+(—A+B+2C)x +2A =x +4
= —A~B+Cm0, —A+B42C=1 and 2A =4
w Aw2 Baw—L and C =3

3 3
Therefore demz dx 1] _dx +5 dx
x> 4+ Tx+12 . X 3)24=x T3jT—x
=2Inx -%ln|2 + x| -—glnll —x}+K
14. Let 1 A_, B . _C_

(x—1P(x+1) X—1 (x—1p x+1

» }={x*-1)A4(x+1)B+(x*—2x+1)C
» 1=(A+C)x*+(B—2C)x+B+C—A
= A4+C=0and B—2C=0and B4C—A =] = A——%, B--lj, and c-%.

Theref dx_ -1l 8x 1 1
o O"J(x—l}z(x+l) "l"—1+ .[(x—l)’+ .[*'*’1

-l 1 .1
4lnlx 1] 2(M_1)+4lu|::.--+-1|.-}-.lfC

3 2 )
15, £=L y Jr+l ., 3+l A B, C

x? 4 3x? x2(x +3) txz(x+3) X " x* "x+43

- 3x? 41 =(x? +3x)A +(x +3)B +Cx?
= 3x°+1=(A+C)x*+(3A +B)x +3B
= A+C=3and 3A +B=0and 3B =1 = A——-%,B—%md c-%-?.

=1 4w —ljdx , 1idx 28] dx
'I‘hcrfore]x +3x2dx de 9Ix+.[2+9.[ +3

=x —Linixt + & +Zin|x +3] +K



Exercise 11.6

4___A Bx+C
16. Lot =%+ 4 = A(x*+4)+x(Bx +C) =4

- (A+B)Xx*4+Cx+4A =4

w A+BamOand C=0and 4A wd w Aw=]l, Be= —1, and C=0.

4

4
4dx d X 1 2
Therefore J‘l m tll xx dx — -,.‘ x--z-——-'-de -[lﬂIXi -— ilnlx +‘,]:

5--1112
5

~1n4 —11n20 —n1 +%ln5-ln4 B

17. Let L=3x_ _A Bx+C _ 442 | =13
Lot o =s it ~ A X+ +(Bx+C)x—1) x

= (A+B)x*+ (A—B+C)x+A—Cw] —3x
» A4+B=0and A—B+C=—3and A—C=1
= A 3.B 3,and C 3

Thernfore,jl —=3X gy Ig-(-—’:l—dx +l—-3:.5_dx

x°—1 x—1) 3(x’+x+1)‘

3 B | 1 _2§;+‘J_ 1] ___ —6
ij_ldx-}- dx +I dx

x“+x+1 3] (x+1P+3
2 1 2 dx ;
= —£la|x — 1|+ L1njx +x+1|-2l—_-.-__-___+c.
3 3 (x+37+(TF

= —Zinlx — 11+ Limfx® + x +1|—2[%m. :_‘5].4.[(
z

- —-ln]x-—1|+ 1n|x’+x+1|— 4 t“-,szI_H(
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4x*+5x+4 _Ax+B _Cx+D
T HDF+2x+2) x*+1 2 +2

18

- 4% +5%x +4 =(Ax +BNx*+2x+2) +(Cx +D)}x* +1)

» 4x* 4+ 5% +4=(A+C)x*+(2A+B+D)x* +(2A +2B+C)x+2B+D
» A4C=0and 2A+B4+D =4 and 2A +2B + C =5 and 2B 4+ D =4

= Aw],B=2,Cux—1,2and D=0

4x> +5x + 4 dx'____Ix+2

Therefore J - 5~ dx —I—z-—-x—-dx
_ {(x* x 41 X 42x+2

+1)(x* +2x +2).
3 [ [
=| % —ax 2 gy | X+1=14
x? +1 _x+. x° 41 x JxX*+2x 42 x

3 r r
- X ds 2 dx — x+1 d I dx
| Pkl Fowiai Preesrwrioly Freryycny

-—-%lnlx’ +l|+2tan"x —%lnlx2 +2x +2l+tnn"(x +1)+K

397
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EXERCISE 11.7

1. (&) V===1rr(x2+1)2dx—1r.r(x‘+2x2+1)dx
1 3 "
== [de+ 4] il
. J
- 2“3+1a+3—§«—§-—1] ::
,ml(lms.,r

{b) The x-intercepts occur when x({2 —x) =0
= x==0, 2.

2 : 2
v ==1rl (2X = XZ)dx == ‘rJ {4x? —4x? +x")dx
0 0

[ — x4 1 e [32 6432 11
t[sx x+sx 1[3 16+s ]

T

s
UlIO\

4

ey V -=1L %dx _=1r[--

¥l

I

=1r[-—-‘1‘+l ]u%w

-

(d) The points of intersection occur when x* = x2

-

N
NIW

o %2 w0 w X2(x3—1)mm0 = xw=0, 1.

i 2 1
V-rl [(x’)‘—(x’)’]dx-r]
4]

{x —x*)dx




Exercise 11.7
2. @)V =-=1rrsin3xdx =1rr(l —cos’x)sinxdx
7] 1]
x x
=-~1rJ- sin xdx -11 cos’x ginxdx
a o

_ Leon®s ] m x|t —1 411
.=1r[ cosx+3cosxr 1[1 3+1 3]

iy
3%

(b) Points of ‘intersection occur when 4 —x* = 3x
- X243 —4=0 = (x +4)}{x—1)=0
= X =4, 1.
In the interval [0,1}):

v .=1rr[(4 — 2P —(3xP ]dx
o .
— .1[x" —17%* + 16]dx
Jo

el 17 4 16t
'l’bsxs 3x +16x:L

17 46] 158
3+16] lS’r

1
oy
[

25K
(c) V=='xr sec’xdx = x{tanx J25%
1]

=%x[1—0]=x

3
(d) V-‘xr devdx =4x[e™ I}
in1
awax 043 — g4in1] —4xf3*—1]

=320%




Exercise 11.7

3.

1
x?+y2 =25 = y=+(25—x?)%. The required
volume is obtained by doubling the volume
generated when the area under y =(25 — x*)? % P ‘.26
from 0 to 5 is rotated about the x-axis.

V=2‘xr(25—x2)dx=2r[25x-—%xar
]
- _ 125 |__ 500
21‘[125 3 ] 3 x
9x* +16y’ =144 = y =+ L(144 —9x*.

The required volume is obtsined by doubling

the volume generated when the area under

1
y #%(144 —9%2)2 from 0 to 4 is rotated

about the x-axis.
|4 1 L) 9 l
v == 2 -— 44 R 2 L 44 —4 3

=X|s576 —316 |
8[576 3] 8x

The sphere is generated when the circle

x? 4 y? = r%ig rotated about the x-axis.
The reguired volume is obtained by
doubling the volume obtained when the area

1
under y =(r? —x?) from 0 to r is rotated

about the x-axis.
\Y =-=21r-r (r? —x?)ax uh[r’x—.%xa I
[}

- 3 13| 4y
21[1- 31-] 31rr




Exercise 11.7

6. The cone is generated when the right triengle
determined by the coordinate (h,r) is rotated
about the x-axis. The hypotenuse is & _segment

of the line y -=l£‘x.

2 2
! = L2 ==1—--—r l 3 ‘.:l 2
V= Iohzx dx e [3x I 31rr b

7. Vv -—-—wr(\lxlnx):dxz xrxlnxdx
1 1

Let u=Inx, dv =xdx = du=9%% and v =1y’ ,

uv—Ivdu = %lenx*%].xdxﬂlx Inx — lx2

Therefore 1rr(~]xlnx)2dx = [%lenx -%x* ]:
1

=x(2m2—1+1=x(2m2 -

8 v'"“ T+ [ = L(x-;-n*

> S i‘:.!___
(x+1) x> +2x 41

Since

1
2x 42 1
V= 1 d
’L[ A+l (x+1P ] x

[x—ln(x -i-2x +l)—T

- (1 -ln4—-- +l)-1t( —1Ind4)

401
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10.

11.

1
b2x2+a2y2=.2b2 = y=i%(a2b2_b2x2)2
The regquired volume is obtained by doubling

the volume generated when the ares under

! -
y -_—(a —x2)? from O to a is rotated about

the x-axis.

V=2xfl’§( x*)dx = 2x [n x—lxI
oa‘- a° 3

2 1a 1 2b% 0 v 203 L A abt:
p: r[a 3a] 1)(3 31rﬁb :

In Question 3, ea= 4 and b = 3,
Therefore V = (4 {3°)x = 487.

The same volume is obtained when the region
bounded by y =2x —x“ 41, y =2x +1 and x =2
is rotated about the x-axis.

_wl [(2x + 107 — (2x —x* +1)?] dx

-xl 3 _ 1 2
rJ:[—x‘ +4x® + 2x? ]dx _1\'[ —gxs +x* +§x3:E

_.[_3 16] _ 224,
"[ 5“6’*‘3] BT

Let y be the independent variable.
i 1

\ =1¢'J [ — ({7 Jay = wl 3ydy
0 [+

=x|3y*| =3
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Review Exercise 11.8

1. @a=—1,b=A4,so,

Ax—%, Ty - — ] +-5ﬁi.and.

J:Bx +2dz = ,,lgys_z:‘(x,)% ~ lim ; [3[-- 1+ 3] + 2]%
- im0+ B3 - am [ G + (3P

teal] feml

= lim [— 5+ w1 # %}]:-u 54+ =325

(b) a =0,b =1, s0,

Ax—--l—,a:,—,i‘,and

1 " n ) ;
J o 3wz = m 3 S - mZ} [y -5k
- nlip_[#; £ — z iz] . ."-'-".. ]_nz(n4+ 1 3 _ % }n_(n + 1‘)5(2:: +1 )]

~ snflof + 3 -Jof + B+ 3] - -3 - - &

2. (a) g = — 3, b =0, s0,
Az-é,z,.._3+ 2 and,

e BN,
= Jim i_.x[ 1“i gi]n*nlm_[z 2:;.;.;3; 12]

- lim [[% — (Bpastl) 4 (2znin + 120 + 1)]

R =t

= im[9 — $auf1 + ) + Zufa +e+4)]=9-18+9~0

(b) r(z2+2z)dx-=[§z3+1213-0—[—2-§7+9]-0
-3

(c) Iia(zz + 2x)dx can be interpreted ax the difference of areas A, — 4, where 4,
and A, are the aress shown in the disgram. In this case, the integral is equal to

zero, which implies that 4, = A,.



Review Exercise 11.8

3. (a) I(a:" — 1223 4 6z)dz = 25 — 3z4 + 372 + C
r
) z{l — z + 322)dx = I(J‘ - :r2 + 3w2)dx - zz g:r.

(c) |(2z + secxtanz)dx = 22 +s8ecz + C

N~

s
z

+ 3

\t‘O\

24200 22+ oe-Har = 328 4 2]
{d) ‘34.; dz-—-J[a:a + 2z ]dxmsz + 33 4+ C

.
. 8inT 4+ Xtosx dz
(e) J —sinT dxr = I[z + sxnz]dz Iz + Jcotzdz

= lnlx| 4+ Inisinz| + C (see 11.3 Ex. 5. (b))

(f) Let ¥ == 4 4+ x2, then du = 2zdxz. So,
I I .wﬁ+c=,]4+z=+c

4+3:2 :
(g) Let u =1 + e~, then du = e~*dz. So,

3 3
Jcﬂll + e*dzx = Jﬁdu - %ui +C= %(I +e*R +C
(h) Let u = 4z, then du = 4dx. So,
sec4z tandzdr = I%secutanudu = isecu +.C = lgecdz +C

) u=Inxz dv = {zdx
' dx 2.3

Jzinzdzr = jzzlnz - Iswl:—nda: —§zzln:z - 51:2 +C

() Let u = Inz, then du = d_a:. So,
g Idu Inje| + C = Inllnz| + C

W Lot —l =8+ B w1—ag—x)+Bx

» l={—A4+Blx+A
» —A4+B=Dand A=]1]
- Amjand B=—],
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Therefore -l’—-iix—,,— =J% _J_- dax

X —x* I—x
_ N —inl X
= In|x|—Inf1 x|+C-—ln|1_?xI+C
x+4 _A B C
D Lot e —10x X x5 Tx =3

= X+4=(x*+3x —10)A 4+ (x*—2x)B + (x* +5x)C
= X+4={(A+B+C)x?*+4+(3A—2B+5C)x —10A
=2 A4+B+C=0and 3A —2B+4+5C =1 and —10A =4

- A"—%’-B-—%,andc—_-:’; .
r _ x+4 - _2dx_ 1] dx _ 3] dx
There m[ P —10x X~ 5|%x ~m|z+s il

- — Znix| — 1n|x-.-s|+3ln|x- |+C

5
(m) U=z dv =e¥*dx
du =dx V= — le-3=
Ia:e*hdz = — jre-3r 4 J%e-kd;r = ~ 3x€"3* — le=3= 4+ C

(n) [sin®zdz = |(1 — cos®’ziginzdx
Let ¥ = cosz, then du = — sinzdz. So,

Jsin“zdx =— J(l —u?)du = lud —u + C = Lcos’z —corz + C

x+4 —_A + B
(x+1¥ x+1 (x419

= X+4=A{x+1)4+B =» x+4=Ax+A+B

(o) Let

= Aw]and A+B=4 = Ax]land B=23,

x+4 3dx
Therefore .[(x+l)2 - _[x-l-—l L 1)2=1n|x+1|—x+l+c
() Let 1 = AXHB € (Ax4BIx+C(E +x+1)

x(x*+x+1) x*+x+1
»1=(A4+C)x*+(B+C)x+C

» A4+C=0and B4+ C=0end C=1
wA=B=—1Cax=1.

dx x41 dx
Theref —dx o |_x+l dx
ere oulx(xz-l-x-i-l), J.x’+x+lx+,[x

405
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1| 2x+1 1[ dx
SN § > 5. 2 SENY ¥ Y- S K
2_[x2+x+1 2| rx g Tinxi+K

f

—Linjx® +x +1[+1n;x|—lJ—-—-"x—. +K,
2 Hix+1r+[L)

.-m-?h sF)en (E)(x+1)+x

- ln—$—-—un“[2" +1]+K

-Jx2+x+1 {3 \3

3 2
x° +4x 3x x A B.
——— e Y — . Let - - ——
Ctax+3 O xdx 13 x*+4x+3 x+1 x+3

(q)

= 3x=A(x+3)+B(x+1) =» 3x=(A+B)x+3A+B

» A4+Bm3and 3A+Bwx0 = A-——% and B-g.

X ax? 3| dax _9f ax
Rl P i b ] Frs 0 Fe=

—%xz +%lnlx +l|—gln[x +3|+C

2
) ¥ — =1 —-4%_ 1 _4_
x? 4 4x x'+4x  x*4+4

x? . . 1 - x
Therefore I x3+4x§x—ldx J(g—)mdx=x-—2tan ‘{EJ-G-K

(s) Let ¥ = gin~"'z, then du = 1 dx. So,

81“’ 'z dz = fudu = ju? + C —(sm"’:z) +C
-2

(t) Let x == 3sin#, then dx = 3cos8d8. So,

I——-l—-d:c —.co80 I‘m‘ dp = Im’bde = itand + C
9 — x22 Y9 — 9gin? o)z cos"9 ~

T - si - — - -— Ez --——’i“o -
If £ = sin, then cosd = N1 — sin®0 \Il (5] and teno - Einé

Therefore, I—-—-——-—dz = Itano +Cm—=E__4+C
(9 — 222 o9 — 22

{u) Let u =1 — e*, then du = — e*dzx. So,
I . dzn—ld—u- —Inful +C = —lall —e=| +C

406
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_ X Q_E= x __2_{__ __._J‘_‘.l_,
(v) Let u= e". Therefore ix —¢ and Jezx + 36X +2dx = Ju2+3u +2
1 A B e A(u+1)4Bu+2)=1

t(u+2)(u-{-—1) u+2 "u+l
= {A+Blu+A+2B=1]
= A4+B=0and A+2B=1 = B=1 and A = —1.

Therefore u2+‘13‘-i+2-= ud:I—ju‘i_;_lz-ln(u+l)—in(u+2)+c and

x
J—ﬁ"_m—dX—ln(e +1)—In(eX+2)+C

1
4. (a)j (1 +4x — z2)dx = [:z: +2x—~—-a:3]_1-
=[1+2‘“] (—142+Y =2 -

(b) | e-3=dz = [ le—3= = L1 —e-3

9 3
() ‘[_l+3xdw_.J-[1 ]da:--[—--—-{-:ilnlxl:r
1
=(-{+3m3) —(— 1) =24 3m3
(d) Let u =2z + 1, then du = 2dx.
When £ =0, u =1. Whenz = 4, u = 9, So,

- 3 =
Iz+1dz J du [mus]’ 2inl9| = 31n3

(e) cos rsin’zdzx ==J cosz(l — sin’z)sin’zdzx
Let u = 8in T, then du = coszdzx.
When z=0,u4u=0. When x =Z, u=1. So

2
Jcoszsm xdz—[(uz—u")du"[—ﬁ— us =§—§=1%
. _

() U = g2 dv = sinzdzx
. du = 2xdx x V- — COBX
J ziginzdz = [— z2cos 2 +I 2zcoszdzx -I 2zcosxdx
° U =2 dy = coszdz
i du = 2(:!::1r v = ginx .
2 H x z
Therefore, I x?ginzdx = | 2rcoszdz = [Zzsinxf —I 2sinzdz
0 x o 0

=% — [ 2co8ZF = x —2

1 1 1
z+1-—1 1 :
® J.x_*_ldz L—-----z+1 dz-L[I—z—-—+l]dz-[::—ln|z_+lm
=]1—In2 '
407



Review Exercise 11.8

(h) Let x = 3sin#®, then dx = 3cos8d6.

Whenm=0,8=19. When z = 3, 8 = 3, Sg,

3 3 3 2 -
J- 49 — x2dz - 1'9 — 98in°83cosfde -n-[ 9cos’0de —I g(l -+ cos 28)dé

256 + tsin20] = gz) = 2= 0 0

5. Points of intersection occur when sin’x =sinx

= sinXx(sinx —1)=0 = sinx =0 or sinx =1

= X -——0,'-%, or X.

=2‘rﬂr[sinx —sin?x}dx = 2[

0

0.s%

>

[sinx - l(l — cos2x)]dx
o 2

—9[ — ity 1 =3[ _Z% =2..x
—-—2[ COS X 2x+4sm2x:E 2[ 4.-}-1] 2 5

“ y,
6. (a) V-—-TI xdx == lle
0 2

= 8%

(b) sinxcosx --.1—,n2x

5% .
V= r [-l-sin2x]dx-—-1r[«—lcos2x E
o 2 4 .

==%[1 +1]-==%

) Vv =‘Kr%-f’5 =x[lnxF =xIn2
1

(d) V=wre'2“dx=r —_
o | 2

i
e 1] _SE 1
"[ 3 "‘2] * 2"’2]
*[ s"‘z] -



Review Exercise 11.8

7. (a) The points of intersection occur when
S5—x=1 » 4=%% = x =42
2 .
V=‘1J [(5 =2 — (1) Jax
-2
2
=2 J [24 —10x* 4 x*Jax
' 0
- 10 los | = _8 32| 832
21[24;: 0.2 1 1y I 21[43 3+5] 332 x
(b)

The points of intersection occur when m - X
= X (2—IX)=0 = x=0 orx=4.

4F ¥ = &x
4
v [ Tox ~xlax = a1 | -
. 0
r[ 3]

—3—1’

{c) V=1rr [(—c’:msx)z-—(s:ir:xl2 ]dx
0 7E% .

*
= costdx=1r[~l-sin2xE
.[o.rs 2 o

—_ .3sin gw] ==

(85|




Chapter 11 Test
Chapter 11 Test

1. () Define [ fiz)dz: see p. 495.
{b) a =0, b = 3, so,

Az=§,z,=-3.r-f-,n'nd

.[ (x? + 4z — S)dz = Hlim Zf(z,)_ = lim Z [[3‘i] + 4(31] ]ﬁ

fwm]

SR > MEL > |

]

— lim [i‘;}n(n -+ 11(211 + 1) %si]n n4+1) [;ﬁf_,]n]

R—'-

= Jtim [Ty + B2 + &) + Bt + 3] —15] =9+ 18— 15 =12

ke d )

(c¢) The Fundamental Theorem of Calculus: see p. 501.

. :
d I(z'~’+4a:-—'S)dz=[:‘;a:3+2m2-53 =9+ 18 —15=12
o

ENE]

2, (u).l sindxrdz = [— icos4a:]: =—H—1-—-1=3
]
1

(b) I: dz 3z“§]j =31 -273)
2 Az

(c) U=2= dv = sin:cd:c

du =dzx . VU = — COBZL

E x i x
I xsinzdz = [— zcosa:}g +‘|. coszdr = [sinz:E =1
(d) Let u = 3z + 2, then du = 3dxz.
When 2z =0, u =2, Whenz =1, u = 5. So,

i i
[rtgeoe = [ = -4 - 0-0-4

3. {a) Let u == 23, then du = 3zx2dz. So,

Ia:zet" =J§e"du =e* +C =3e=* 4 C

(o) J.cosszd.z - J(cos"z)coszdz —J(l — gin*z) coszdz

Let u¥ = ginx, then du = cogxdz. So,

Imﬂ’zdx - .[(1 — u?fdu = I(l —2u? fuYduy =y — 3w + lut + C
= ginz — 3sin®xz + lsin®z + C
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Chapter 11 Test

(c) Let u = \Z, then du = SZ

]w:;ﬁdz = J2eosud‘u = 2ginu + C = 2@ginNz + C

(d) lsinz:cda: = ‘[é('l — co82z)dx = iz — igin2z + C

x* +1 A B C
@ Let GG =3 —r—i Tyes =3

X+ 1=(x*—5x+6)A+(x*—4x +3)B +(x* —3x +2)C
X*+1=(A+B+C)x*+(—~5A~4B—3C)x +6A +3B +2C
A+B+C=1and —5A—4B—3C=0and 6A+3B+2C =1
A=1,B=—5, and C=5.

X" +1 = | 8x _
Th’“““[x-u(x—z;(x-—s)d" L—z SI 2+5]x—3

=Inlx —1] —5Inlx — 2| +5In)x — 3| +K

—1={x*+3x)A +(x +3)B+Cx*

(f) Let xa_:3x2="+ 2+

x+3
1=(A+C)x*+(3A+B)x+3B~A+C=0and 3A +B =0end 3B =1

o —1 Bexl =1
A 9,B 3.andC 5

_.._dx =L1dx  1ldx , 11 dx
Therefore Ix T3 gl.x +3‘l. 5 +_9].

S | -1 4L
glaixl — 5 +9lnlx +3|+K

®) x* N Thereforal X dx=de—J.'
x* 41  x41 x2 +1 s

2
4. V-=1rr "xdxe-x[ -ax r
n2 n2

S P T F -

64

5. (a) A-E[-{z—x—.%x ]dx [2fxg_% 2I

- 2-3—5X4512-—16==%—16=;§.

() V-‘xj: [ax—1x ]dx==1r[ -

_5127_64
["‘ 12] 3

-9
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Probleme Plua
Problems Plus

Page 20

. ' — 3 _
1. t = °Jx snd t—1 as x~1, so lim «%—_—Ii = tli_l.!l1 :‘—_%

x-1 °
{t—D(t* +t+41) t4+t+1l 3
tol  G—IRt+10 dm T >
Page 30

(a) For any integer n, we have
ix] =n for n <x <n+l

Therefore the graph is as shown: b J

(b) Since [x] = 2for 2 < x < 3 and [x] = 3 for 3 < x < 4, we have

lim [x] = lim 2 =2 and lim [x] = lim 3 = 3
x=3" x =3~ x-3* x—-3*

{c) As in part (b), when n is an integer, we have:

xl_i.'g— ix] = n—1 and xl-i:* Ix] = n

so xh-'-nn [x] does not exist. Thus xli_lin.ﬁx] exists e a is not sn integer.
(d) The greatest integer function is continuous at thé integers.

() From part (8), [2x +1] = n if n <2x +1<n+] @« n~1<2x<n = 9-§“-1-;§x<§-
HJ\ -0




