Review and Preview to Chapter 10

EXERCISE 1
t. (a) Area =i(*F — 7)[1‘( )+r(""r)]-=1fsm +sin?)=Z(1 4+ -2{)=§(1+ﬂr3_)

(b) Area =3I —I)sinT 4sin' ) =11+ =T
(c) Area =!(2—1)}(i+1)=?

EXERCISE 2

1. (a) Zc: F = (P4 (P + D) (B + 1)+ +1)+(52+1) =60

) =11 (1) + 102+ 20(3) +1(4)
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(c) ST+ =3+ D+ +D A+ +--+3101 +3)
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2. (a) The general term is 1 +(n -1)3 =3n ~2. ThereforeZ(S: —2) is the

series. i=1

-
{(b) The genereal term is ( —1) — ! Therefore Z {—1Y"! is the series.
i=1

n _
(c) The general term is x" Therefore Z X'is the series.
i==]

6 .
(d) The general term is 21 (2). Therefore Z%f (1)is the series.
. jw=]

n
(o) The general term is §f (2r—;{i). Therefore z ig (2' 2) ig the series.
{1 . : ;
3. (a) Z(2+1)2=Z (4+4l+12}-Zl +4Zl+4n
1=1 ltl im=1

2 20 20
(v Z(3i2—12i)=32i2-—122i

i=1 i=] fa==1



Review and Preview to Chapter 10

3. (@ Z 13—3i2+5i—12)=2.ii3—3i32~_{-5ii-—12n

i=1 i=1 i=1 i=1

EXERCISE 3

1.

n
(a) 34+7+11 +---+(4n—1}-2(4u—1)-4ﬂﬂ-§t-1-’—n=n(2n+1)
=1

or Sa=0{2(3:+n~1)4]=0{6 +dn —4}=Dlan + 2] =ni2n +1)

n T n :
. . ST 2 . nin+1)2n+1) nin+1; -
(c) ‘Z£31 —11=3.Z| —z1=3 z 5

=la(n+1)(2n+1 =11 mni(n+1)

@ Z("’f-i-.‘:h 23-22: +3Z:-2n--2";‘-"4+”'+3“‘“+” 2n
i=1 im]
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n“(n+1) 7"3"(n+1)_4"-5-.'(n3+2n2+4ﬂ*1—"
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@ D ti+3= i+3(20) =2 1 60210460 =270

i=1 Ci=1
1 100 0

0y Zw—znsz:m__zn 2(13--21:
i=4] i= 1=
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Exercise 10.1

EXERCISE 10.1

3
1. @ F(x)=% +x ®) F(x)=—% +x.
A(4)=F(4)—F(0) A(L)=F(})—F(-3})
~$+4-0=F - —hti-d 4} =l -8

L Y

© F(x)=% —x. @ F(x)=Inx.
A(—2)=F({—2)—F(-—4) A{e*}=F(e?) —F{(e)
—§+2+§35— u% =inel —me ™z —1=1

() F(x)=2sginx. ) F(x)-%«‘;.
A(0)=F(0)—F(-1) A(4)=F(4)— F(0)
=2(0) —2(—1) =2 -1 _ 0wl

Ly}
r= \«’I
L] 3 x

337



Exercise 10.1

(g) F(x)=cosx. (b} F{x)=tan x.
A(0)=F(0)~F(—x) A =FI)-F(-T

=1 —[—:1)l=2

L7

-4 [ x
"z
(i) F{x)=—e "X, () Fix)=1Lx"
A(4)=F4)— F(-2) A(3)=F(3)—Fi1}
- 6
~—e 4ot ~%-1=2
e .

(k) F(x)=1x®—Iix"+2x. (I F(x)=—e %X,
A(1}'=F(1)~F(—-2)

A(1)=F(1) —F(0)
=l—1+2+3+2+4=10} - —e—241 = ___e‘ez—l




Exercise 10.1

(m} F(x)= —2cosi.

A(x)=F(Z)—F(0)

x
= —2cosL’ +2cos0

C

o)

nﬁﬂ
m
-+

LS}

X
¥y = sin~

¥
"
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i
o

(o) F(x;=——-_;_—l

A{10)=F(10) —F(0)

(a) 4x —x°=0 = x(4—x)=0.
The x-intercepts are 0 and 4.

F(x)m?xz~—3‘;.
A(4)=F(4)—-F(D)
=32 —-% =102

(m) F(x)=2sin2x.

x
AT =F(§-F(-D

(») F(x}ul}‘

Al2}=F(2)—F(l}




Exercise 10.1

) 9—x*=0 = {(3—x)(3+x)=0.
The x-intercepts are — 3 and 3.
Fixj=9x —x°. '
A{3)=F(3i—F(—3)
=27—9427—9=36

{c) Fixj=1x’—1x"
Two regions are determined
Arl)=F{1)—F(0}

Total ares is = +3 =61

(d) x° —x"=0 = x*(1 —x%)=0.

The x-intercepts are —1, 0 and 1.

Two symﬁetric regions are datermined.

The srea between 0 and 1 is above the x-axis.
as is the area between —1 and 0.

F(x) = ix® — lxS,
A{l)=Fi1)—~F(0)
=l 12

3 5 15

Total area is ;;

(e) Two symmetric regions are determined
F(x) = —sinx.

A(x)=F(x)—F(3)

=0—(—1)=1 '

The required sreg is 2(1) =2
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Exercise 10.1

(f) 10 —11x —6x°=0 = (5+2x3(2

The x-intercepts are —Zand 2.
Fix)=10x — Ux* —2x*,

A )=F(L)—F(-¢

20 22 __1€ 4 g 275 __12¢
s+ D+ =1

= 3

@ x*—3x"—9x +27=0

= % {x—3'—9(x~3:=0

= {x —3}x" —9)=0,

The x-intercepts are — 3 and 3.
Fix)=1x"—x’> =% +27x.
A{=F(3) —F{ -3 ‘
=227 —F481-2-274+% 481
=108

—3x)=0.

(h) 443x—%X" =0 = (4 —xjil +x)=0.

The x-intercepts are —1 and 4.
Fx)=4x +x* — Ix°
Ald)=F{4:—F(—-1)

)

Fix)=Inx. A(b'=F(b})—F(li=1Inb —Inl ==inb.
(b) At3)=1n3

{a) A(2)=In2

0

(c) A{e)=Ine=1

Y4

341




Exercise 10.1

4. Fix)=Inx. A{1)=F!{1)-F(a)=1Inl —lna = —Ina.

(@) Alii=—Ini=In{i}{"'=In2 (b)A(§)=—in§=ln_3
Y4 .
r=:
o l’ * 0 1 1 x
2 3 _
(c) Aigl=—Ing=lIne=1 @ Aifi=—Ini=1Inl0
."4}
_—
x
€0 — o1 1 o
o 10 L7

S. A reflection in the x-axis generates an equal area
above the x-axis; namely the sres under y = — x° <41,
from —1 to 1. Fix)=—ix"+x. A{lj=F(1)—F{—1}

6. xX° —~4=0 = (x+2Ux—2:=0. The x-intercepts are
— 2 and 2. The region from —1 to 2 lies below the
x-gXxis. A reflection in the x-axis generates an equal
area sbove the x-axis; namely the ares under y =4 ;-xe,
from —1 to 2. Fy(x) =dx —Ix* A2} =F;{2)—F,{ -1}
=8 ~3+4+4—1=9. The region from 2 to 3 is found in
the normal way. Fy(x) = Ix®—4x, A,(3) =F,(3) —F,i2)
=9 —12~% 482 2;. The required area is 11}.

7. y=sginxcosx =.‘3si-n2x. The required ares is 2.5 times
the area under y = }sin2x from 0 to .
Fix)=—1lcos2x. A(T)=F(Z)—F(0)= {41l
The required ares is 2.5 X 0.5 =1.25.




Exercise 10.2

EXERCISE 10.2

a) A(X)e=x’+3—%x—1=x—x+2

1.

(b)

(c)

(d)

(e)

F{x} =.%x3—%x2 +2x-
Ald4)=F{4;—F12)

=L -8 +8—-f+2-4=

wld

Aixl= —2x +3—24+x=x" -2 +1
F(x)=3x" —x* 4+ x. A{1)
=F(11—F(-1)
=1—14+14i+1+1 =£

The points of intersection occur when

¥ =2%x = ¥°~2x=0 = xix—2)=0
= x=0o0r 2.
A’{x)=2x —x°Fix) =x" —1x°.
A(2)=F(2) —F{0) '

8 4+

3 3

The points of intersection occur when
4d—x"=2x+1 = 0=x%+2x—3

= (x+3)ix—1)=0

= x=lorx=—3 A/X)=d4—x*—2x—1

» A{X)= —x*—2x +3.
Flx)=—1x*—x" +3x
A{1})=F{1]—F(-3)
——1-143-949+9=%

The points of intersection occur when
4—x"=2%"—8 = 3" =12 = x=42.
Alx)=4—x® —2x? 4+ 8= —3x% +12
Fix)=—x+12x. A(2)
=F{(2)—F(=2)

-—8424 —8 420 =32




Exercise 102

(f) The points of intersection occur when
X =8{X = x"—6dx =0 = x(x’—64)=0
= x=00rx=4. A’(x)=8yx — x°.

ﬂr

Fixt=34dx’ — Ix°
€4

A(4}=F(4)—F(0)= 128 o1

{g) The points of intersection occur when
2x— %"= —x = x*—3x=0 =» x{x—3,=0
= x=00r x=3,
A{X)=2% —x" 4+ x=13x —x°.
Fixi=2x"—ix’ Ai{3)=F'3)—Fi0)

=,-:_Z_', =z
2 -

(h)} The points of intersection occur when
X*=%" = x(x—1}=0 = x=0or x=1.
AZix}=x® —x% Fix)=1x% - Ix*,

AU =F(1)=F(0)=1—}=2

(i) The points of intersection occur when
X F+8=4x+8 = x(x’—3j=0 = X =2
x=00r x =2,
Aag ax —x* Falx)=2x — X ‘
20X} =4x —x7, Fo{x)=2x — =+ 8
A, = A, since both curves are symmetric sbout
the point (0,2). Therefore the required srea

is 2A2 =8-

u¥

(J) The points of intersection occur when

i,‘,—s—x2 = x!'—5x° 44 =D
x

= (x—1){x*—4)=0
-x-ilorx-:};lA’(x)uS—xz—%. ., ! :
F(x)me—%x’—I- 3 ) s

Agfz}-F;(z)—thl)




Exercise 10.2
—10—§+2 —5+§-—4 —g.
A (—1)=A,(2) since both functions are even.
Therefore the area is 3.
(k) The points of intersection occur when

2
2ﬁ=% o 6dx e=x* » x(x°—64)=0

o x=0o0r x=4. A’(x)=2yx — Ix*.

Flx) = $4sd = Lx’.

A(4)=F(4)~F(0)=Z 1 alf

{1) The pointe of intersection occur when
X? —x =0 = x(x°—1)=0
= X=—1o0r0orl.
A’(x) =x’ —x. F{x)=1x* 1%
A{0)=F(0)—F(—1)wm — % +1=1 Since the

function is odd the areas are symmetric

and the required ares is 2A(0) =1,

(m) The points of intersection occur when
X - —ixand —ix =5x —44 and 5x — 44 = x
= X==0and x=8 and x=11.
First calculate A,.
A (x)=x +ix. Fi(x) = 3x%,
A,(8) =F,(8) —F,{0) =48,
Now calculate A,.
Ay (X)) meXx ~5x 4 44 = 44 — 4x.
Falx) == 44x —2x%. A,(11) =F,(11) —F,(8)
=484 --242 — 352 4 128 == 18.
Area =<18 - 48 =66,




Exercise 10.2

(n) The points of intersection occur when
l1—-x=2x+1end 5—x =2x+1 and
1—x=2x+68and 5—~x=2x+6

= x=0and x=3end x = —fand x = — 1
First calculate A;. A//x)=5—x—2x—1
4 —3x. Fyix)=4x — % A;(3) =F,($) —F,(0)
=¥ —% =2 Now calculate A..

A (xfj=S5—x+x—1=4,
Faix)md4x. A2{0) =F,i0'—F,i =1} =0 ri=1{

Now calculate A3
A iIX)a=2x4+6+x—1=3x+35,

Fgl’s}="x '}"S}h- A3{—':=FQ\—§) 3—§,
1 f_ 2.3 8 § 441820
== i—FTTT =i Ar@ =34 -ty=7

(o) The points of intersection occur when
Sinx =cosX = tanx=1 = x=—3irand z
Since A. = A., the tots! area is 2A,.
Afix}=cosx —sinx. Fix*=sinx + cosx.
Au"""Fl("'“"Fx{ —in)= =+

S T S T B S I
CtETETE

-=4—‘_; =2+2. The total area is.-hE

(p) A’(x)=sec’x —x +1.
Fix)=tanx — ix" +x.
AT)=F(5)~F({O)

xt .= 3"-—-12-!-81
37 Tq 32

(@ A(x)=e— * +x.
F(x)m —e— % -i-%xz.
A{(ln3)=F(in3)—F(—In3)}
- —141(In3¥ 4+3~L{In37
<

3




Exercise 10.2

(r} The pointe of intersection occur when
$=2—X = X*~2x4+1=0
w (x—~1P =0 = x=1,
A'(X)m g —2+x. F(x)=Inx —2x + L.
A(3)=F(3)—F(})
=In3—6+3—In}+1-}
=in3 +1n2—§.

(8) The points of intersection occur when
BinX == Co§2x = ginx =1 —2sin’x
= 2g8in’x +sinx —1 =0
=(2ginx —1)}{sinx 4+1)=0
= sinx =1 or sinx=—1 = x=2X or x=fx.
A’(x) =sinx —cos2x. F{x) = — cosx — isin2x.
A(fx)=F(fx)—F(f)

3 3
ok RE SRS T

(t) The points of intersection occur when
3sinx wgin3x = 3sinx = 3ginx —4sin’x
o 48in°X =0 = BiNX=0 = x=0 or x=7.
A’{x) = 3sinx — gin 3x.
F(x) = —3cosx + }cos3x.
A(x}=F(x)—F(0)=3—-1+3 —1=lf
2. (e} Consider y =|x —1]|+}x +1|
Hxg~1, y=—2x.
H—~1<x<l, y=2.
x>l y=2x.
The points of intersection occur when
~2x =3 —x° and 2x =3 —x?
» %2 —2% -3 =0 and x° +2x —3 =0
= (x—3)(x+1)=0and (x+3)(x—1)=0
= Xe=—1and x=1|.
A(x)=3—x*—2=1—x2 F(x)=x—Lx
A(1)=F(1)—F(—1)=1—}+41—1ut

. 347




Exercise 10.2

(b) Consider y ==|x|—x.
If x<0, y= —2x. If x>0, y «=0.
The points of intersection occur when
—x=—%x"—x+28nd 0= —x*—x 42
= X —x—2=0eand x°+x—2=0

=2 {(x—2Hx+1)=0and (x+2)x—1)=D

= X=—1 and x =1,
AV (X)m — X =X +242x=—x"4+x +2.
Fix)=—1x"+Ix" +2x.
At0)=F,(0)—F,(—1)

Ayix)e —x" —x 42, F(x)= —ix® —Ix® 4+ 2x.
Ax(1)=F2(1)—Fpi0)m=—} -1 4+2=
Ares = A, + A, =1

[ 137 ]

{c) The points of intersection occur when

1 1 g -
ST &1 X +1=3—x

» X" 4X—2m=0
w (X4+2H{x—1)=0 » X= —2 and xm],

‘ -t 1
Allx) i I=x

Fix)=tan " 'x+ In |3 —x].
A(l)=F{1Y-F({—2)

=2 +n2—ten"'(—2; —nl5|

=3 +tanl2 +af

3. (a) Rewrite y = %as a function of y;
namely x—%. A’(v)-%. F(y)=iny.

A(2)=F(2)—F(1)
=in2 —Inl =In2,




Exercise 10.2

{(b) Treat both curves as functions of v.
The points of intersection occur when

y:'::-uZy“‘?-f-l = 3y2==1 — ymiﬁ

Ally)= —2y* 41 —y2=—-‘3y2+1.'
F(y)= —y® 4+y. We calculate the area from

y=01toy =\I_l—- and double our resuit.

Ly= 1‘ = — 4 Lo
A\r: F(q_ —F{(0) _,{: {—
6]

‘?IP-)

The required ares is —— =
Lo | b

(¢) Rewrite both curves as functions of y;

namely, X =y +1 and X myi';G . The points
of intersection occur when 2y +2=y% —6

w y? 2y —8m=0 = (y —4)(y+2)=0

= y=—2eand y=4. A’(yi=y+1—1y*+3

= Ay)=—1ly*+y +4-
Fiy)= —}y’+1y* +4y.

- B 16—F —24B I8,




" Exercise 10.3

EXERCISE 10.3

1. (8) A=In3—1In2=Inl.5<0.405465
(b) Am —In3 —(—In})=In} — Inl =1In2 =0.693147
() A=In2 —In{=In3=1.098612
(d) A=2(In3—1n1.5)m=2In2 =In4 =1.386294

2. (a) A=Ind (6) A= —In} {c) In2 +Ind =In8
Y
—nh ] ¥
s
(d) In6 —In3=In2 (e) 2In2=1In4 ) —Ini=Ini=Ind4 —In3
@ —In}—In} (h) —iinl=—iIn} (i) —ini+1In3
min2 4-Ind =In8 = ln3 ‘=In3+In3=inY
b/ |
.
yez
T ] k] x

3. A -ln2-ln1-35—ln3—lnl.5—A, —A,.

4 Aj=lhnd—In2=In2=mn(})"' = —In{})=A,.



Exercise 10.3

s.

(a) The slanted side of the trapezoid meets y = 3 at
Ai4,1 and B(9,}) The slope of the tangent is
the siope of AB = — . The slope of the tangent

to 8 point on y =g is y’ = — ;. Setting x” =36
3 2 S

gives us the particular point (6}).

The equation of the tangent is y —: = — 2 {x —6)
= 36y —6=—x+6 = x+36y —12=0.

(b) x +36y —12=0 meets x=4 when y =2and x=9 when y=1. Now the area

under y‘=§ from 4 to 9 is grester than the area of the trapezoid with the

tangent as its slanted side, therefore In9 — Ind4 > 2(9—4)(i 4+ 3

= InI>EXd = n(iP>E = 2n15> = 15>

(a) R is the region under y = : from 3 to 6.

The area of R isln6 —in3=In{=1In2

(b) The aree of R is less than the ares of the trapezoid with vertices (3,0),
(6,0),(6,}).8nd (3,}) therefore In2 <{(6 —3)}+}) = In2 <3} = In2<i

(a) R is the region under y ==:l‘ from 18 to 36. The area of R

isin36 —In18 =12 =In2

(b) The ares of R is less than the area of the trapezoid with vertices (18,0),
(36,0),(36,%). and {18, }). therefore In2 <136 —18)(& + &)

= In2<9x<L =» Im2<3

(a)

The area of R, is i_i—-l-i’ therefore ; + 31+ %+ - +}is the sum of the sreas of
n ei rectangles with total srea less than the ares under y =§ from1l ton,
namely inn. The area of §; is %, therefore 1 4141414 - + L is the
sum of the areas of n -1 rectangles with total area greater than the

area under y == ,'-‘ from 1 to n. Hence Inn lies between the the given series.

351



Exercise 10.3

(b) In2 is less than the area of the trapezoid with vertices (1, 0), (2,0), (2,})
and (1,1), therefore In2 <3(2 —1)(14}}= In2<i=In2<1.

In 3 is greater than the ares of the trapézoid with slante& side the tangent

to y =4 at x =2, Since y’ = —-;‘5 the slope of this tangent is —_and

its equation is x +dy = 4. It meets x =1 when y =3 end x =3 when y =1
In3 is greater than the area of the trapezoid with vertices (1,0), {3,0), (3,%)
end (1,3) therefore In3>1(3 —1){14+2) = 1n3>1.



Exercise 10.4

EXERCISE 10.4 ,
1. @ A=L(6—0)T(6)+f(D))=3(7+1)=24

6
(b) A= Zlf(i)-_-l(2+'3 +4454+6+47)=28
i=1

2. (@ Ax)=x+1 = Fix)=1ix®+x.
Al3) = F(3)—F(1)=—=9+3-—%-—1 =-='%2

10
® A= 2> w1 +3f

-%{[n+lglzj=+[=+(é}=]+---+[a+{%P]} 4

1 1 2 = 1185 _ 14
=§[10+5§{32+7 ~+s +-°°+152)]=2+-13§N=—I"2§5§=u.48

3. (@) ax=3% “:’:%iii[;r[%]]

im ]l

4 T gai® _ 256{n?(n+1) 1
-a Z 2l e w— —64{1 +4F
ji=]

A=64 lim [1+5F =64

® ax=dx=F S-[3r(2)]-3

im=1]

n
> [2+9‘—f ] ~%[2n+% xMation+1) ]
= n

a=tim [6+31 +1)(2+4)] =6 +3x1x1 x215



Exercise 104
. n , B
O ax-fx-b 3 @) -3 S[44 ]

4 n(n+1) 32 _n°(n+1)2
I R = R R

A=2 tim [1+])+8tim (1 +}fF=2+8=10

@ ax~Lx; =4 i[%f[%]]_% z[a: +21 ]

i=] "

3. 0n4+1% 2 na+i}2m+1) 1  n(n+1) 1
SX— +5X 3 XX =

a=dim (1 4R 4] i (14R)(2+0)+) i (148

4. (w) Ax—sgl—%; xi-l+-2|%;

2[Rl + 3-8 + 37 +1d

)

ﬂl

2;[5 4i 4;]

-%[ 15p —n(n+1) 4n(n+1)(2n+41) ]

2n 6n

A= tim [30 —4f1+} —-[1+1][2+,,]] 304820



Exercise 10.4 261

® Ax =3 x; =1+

> [3rl+3)

L._.i
!
B

; [(1+3¥F+3(1+3)-2] o

n
3 15i = 9;2 3 15nin+1} 9nin+1)(2n41)
-3 [3+W*+—'*] =ﬁ[3“"“ ot 6n* ]

A = lim [6+45[1+1]+9[1 1]["+1]] 6+45+9 L

n—os

() Ax =5%; xi=2+%; v
pH 3 n 1 "
- &l - N =1
2 : [af[3+ﬁ']]=i Ho+d) ]
1=1 1—_—1
Y 3.3 1
a2 1 .31 1
S
i=1
g 3nin+1) , 3n(n+142n+41: nz'(n-f-l)z]
=gF|n+ = + :
“[ 2n + én 4n°

A= lim [8+12[1+‘]+4[1 +,,][2+‘]+2[1 +1F ]
¥,
=8+12+8+2=130 ]

y=xI4zx+|

4, 4i_ t3d
(d) Ax = xi - — ] +"i‘-l,

i [?if[-l-!*%—i] ]"%g [[——1+%i]2+[—1 +8)4 ] E

i o=

. [ ﬁ+ii2]si[n_4n(n+l}+16rl(ﬂ+l}(2n+1i
=1 n nZ n 3n 6n<

i=1
2

A=nl_i.né°[¢ 8[1-;-,,]+3°[1+1][°-!-l ]=4—8+%=5§



Exercise 10.4

— %[ n—6- +sm261r +mn-"-3€- +sm4gr +nm--+n|n1r]

1, V2 2.1 x
=34+ +0+P+L+0) =201 +43)

6. (a) Ax=%; xi=2n3; %:[%1]?4.4_[%1. +2]] )

g = x* + 4

1
|
|
< nntD)2n+1) 2m(n+1) o O
n 61‘!2 2n "

s

A= lin [3[1+n][2+n] 2[1+,1,]+4] g _244-

(b) Points of intersection occur when X° — 4x = 5x
2%~ =0 = %X(x—3)(x+3)=0 = x=-—3,0, 3.
Synmetry allows us to caiculate the ares from
0 to 3 and double cur answer for the rmiuired

Z[l—”— %] 1> [7-w]

_3| 2m(n+1) 27i(n41)
i 2n 4“3

amim [FO+1-F+4F | -2-4-%

Therefore the required aresa is 821



Exercise 10.5

EXERCISE 10.5
1. Wwa =%[ 18 +e%]+%[9%+e]+%[e +e%]+%[eg+ez] ]
-3(1 +2¢° +2e +2e§+e2]=‘=6.521610

%[e4+.3+.5+. ) =6.322986

Al'-
P 3N
FI. I

?
4

{(a) tn A == +ze*4zet 4

MIH
[ ST
Nu—-

1
2

(b) A’(x)=e*. F(x)=e*. A(2)=F(2) +F(0) =e? —1 = 6.389056.
The area of the trapezoids is about 0.132553 too-lerge.-
The eres of the rectangles is about 0.066070 too smell.

2. (a) w the area is approximately

[ 11

x’l-l;[[sm——- +sinI¥ ] + [sm + sin 1} ]+[Im'°* -!-sm’ﬂ] +[sm‘“ -Hlln‘l’]]

[nm +2sm +2mn110;' +2mn13“+sm1r]—1.657458

(a) w A “136[ smn—’r +sm”2’r +sm2§; + gin£=— 23?2* ] ==1,732039
(b) A’(x)=sinx. F(x)=—cosx. A(x)=F(x)—F(J)

-~ COSX +cos§ == 1.707107

The area of the trapezoids is 0.049649 too small.

‘The area of the rectangles is 0.024932 too large.

s aehel[lo+38) 435+ 89+ 5 4002 4 o430



Exercise 10.5

4. A-':lz[ +tan + tan 4]=‘=0.343‘!93

5. In3 is the area under y =='=1,i|= from 1 to 3.

A=3 ”‘%[‘1 +5)+(E 1)+ +E)+ 248 ]*%[2 +5+1)=1.116667

b— ) —1_ 1., 1.,
6. n.- 12 '-i""‘i’XE-l-"l—:!l,

a=lxdlrin+2r0g +2r0h +2008) +- + 20 +1021]

o4

=L[i+ = S 3<315+-..+_4_'5=_3+.?5]=0.329675
o — — L

12el2  126}¢  12e3% 1242



Review Exercise 10.6

REVIEW EXERCISE 106

1.

2.

(a) A’(x)-—-—i—;- F(x)= "',,_;g'

-

A(3)=F()=F(l)=—L +i=

WIA

(b) A’(x):—l—4x2 F(x)zx___;xli
A( }‘F{ )""F(— )a-.—; B+2—— %_

(¢} A’(x)=1+sinx. F{x)=x —cosx. i

AT =F(Z)-F() Yo smra

S x
6

LIE ]

(@) A’(x)=x"+cos(}x). F(x)=ix® +2sin(ix).
A(Z)=F()—-F(~-5)

24+4—+ +{— 12+2r

(e) A’(x)=3e* —x. F(x)=3e* —1x%
A(2)=F(2)—F{0) =3¢’ —2 —3 = 3¢* —5.

() A(x)=g—1.F(x)=Inx —x.
A(1)=F(1}=F(})=Inl —1 ~In} +}=1n2 —3.

(8) 4 —x*=0 = x- intercepts are +2.
A'(x) =4 —x*. F(x)=4x ~ }x°
We note the symmetry end calculate the arsa
from 0 to 2 and double our answer.
A(2)=F(2) —F(0) =8 — =1 Therefore the required sres is 2.
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Review Exercise 10.6 J

Bl

(b) x°—x"=0 = x’(1 —x)=0 = x-intercepts 0, 1.

A’(x)=x> —x*, F(x)=ix"—1x®
A(1)=F(1)—F(0)=1—} =2

(€) ¥° —x—12=0 = (x—4)(x+3)=0 = x-intercepts — 3,4.
Since the region is below the x-axis,
A(x) = ~x* 4 x+12. F(x) = — ix® + 1x* + 12x.
A(4)=F(4)—F(—3)= — 48448 -9 5 4+ 36=322

3. (s) Since y =x’ —4 crosses the x-axis in the interval [ —1,3])
we have a region A; below, and a region A, above, the x-axis.
Af =4 —x° Fi(x)=4x —ix°
A1(2)=F:(2)"FJ(“I)"S-—5+4—%"‘9-
A (x) =x" —4. Fp(x) = Lx* —4x.
Ay(3)mFy(3) —Fa(2) =9 —12—% +8=1
Therefore A =3

(b) In the interval —’2-",0] the region is below the x-axis.
However,symmetry enables us to find the total area by
tripling A, the area determined by the interval [0,% .
A, (x) =2sinx. Fy(x) =~ —~2cosx. A, {3)=F(F)—F,(0)
=2, Therefore A =3(2)==6.

{c) The curve croases the x-axis at X =1 and two separate
regions are determined; A; from —1 to 1 and
Az from 1 to 2. A/(x)m= —(x—1P. F,(x)e=—}(x—1)".
A (1) wF(1)—F,(—1)=4, A,(x)-(x-l ». _Fz(x)-itx -1
Az(z)‘“szz)—Fz(l)‘%-A -L:"-

(d) Four distinct regions are determined, two above and two below
the x-axis. The larger regions are equal. They are twice the size
of the smaller regions. Six times A, the region determined by
the interval {%.-:—']givoa us the total area. A,/ (x) = —cos2x.

Fi(x)= —isin2x. A(F)=F(()—Fi(§)=0+4}=}. A=3.




Review Exercise 10.6

4. (a) The points of intersection occur when x° — 6x ==12x — 2x2
m» IX(x—6)=0 =»x= 0 and x ==6.
In the interval [0,6], ¥y = 12x — 2x? is above y =~ x? —6x.
A’(x)=12x% —2x* —x* 4+ 6x =18x — 3x°.
F{x)=9x% —x° A(6)=F(6) —F{(0) =324 — 216 =~ 108.

{b) The points of intersection occur when -12 -85 —x% xp 0
x
» §=5%°—%" wm x*—5%x°—4=0 = (x2—4}(x*—1)=0
» Xm= 42 X= 4 1. Two regions of equsl area.are determined. :
The curve y =5 —x’is the upper boundary in both cases.

Two times A,, the region determined by the interval [1,2] gives
us the total area. A" (x) =5 —x? —iz. F,(x)=5x ——%xa +;.
X

A()=F(2)—F;{1}=10—% 42 —5 4+ —4a=2 A=t
3 3 3 3

(c) The points of intersection occur when sinx = cos2x

= ginx=1—2sin’x = 2gin’x +sinx —1 =0
T 5%

= (28inx —1)(8sinXx +1)=0 = ginx=} and x =g .5
or ginx=—1 and x = ---::. Two regions are determined.
In A, ¥ =cos2x is above y =g&inx, and in A,,

y =sinx is above y =co82x. A/ {x)=cos2x —sinx.

"3+?=_3-“-§

— ral

Fi(x)=}sin2x +cosx. A(T)=F(E)—F,(—-T)= 3
A (x)=s8inx —cos2x. F2(x) = —cosx — }sin2x. Az(‘%)npz{%!)._pz(%)

-g%-? +¥ +£-#§. Therefore A—ﬁ +$—9—‘£’.

4

(d) The points of intersection occur when § —1=1—3%
= 2=2 = x=1 .One region is determined
and y = 1 — 3 is the upper boundary.
A{x)=l —g —2 +1=2 -2 F(x)=2x—2Inx.
A(4)=F(4)—F(1)=8 —2In4 —2 +2Inl =6 —Inl6.

361
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5. (a) -1ng (b) In12 —Ind =1n3

wY

6. (8) R is the region under y =:l‘ from 4 to 12. Therefore A =1n12 —Ind =in3.
(b) The area in part {a) is less than ‘the area.of the trapezoid with vertices
(4,0), (12,0}, {12,55).(3,1). The area of the trapezoid is (12 —4) (4 +1)
=7 =1.333333. Therefore In3 <1.333333.

7. A=l3=Iniixi)=m2+mi=In2+In{'=In2 —Ind =4, +A,.

8. (a) The region lies below the x-axis.

ax=Fix =3 z[ r(3)]-2 zl[ﬂ%]

)

_3_ a4 1M2n41) ‘_8__..,.m'n+l!
n " 6 w2

The negative of the limit as n — o gives us the ares.

lim (1 +,,]["+1]+4lun [1 +1]-———+4-=i

Area w== — 4 3

3n

n
S[3r(+2)]-2 i[’ 46127 8 ]
iw=] i=1

n" 4

12 nln-!-l) 24 n(n+1)( 2n+1) , 16 niin+1)
-nz + W i
. 1 . 1 1 . 1
Ares~6lim [1+g]+aum [14+3)(2 +1)+4um (1 +{F=6+ 4412

362
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(c) Ax=6;'2=%; xi=2+4ii;

> [d(z+4] =%il[lz+%ﬂ=+[z'+%r+q

i-_'—l ] =
n
=4 8+481+_961 +64: +4+161+16| +1]
i=1t
3 4i 2i° | 64i°
=45 13 +§ + 12 +—;—;-—]
i=1"
..=sz+~56 mnz-rl) i'%gynin+1£(2n+l)+g_s:'_6xn(n4+l,'f‘
n’ n
; 1 448 1 1)2
Ares ~ 52 +128 lim [1 +3)+48 im (1 +]){2+1)+64 tim [1+3])

=52+128 + 38 + 64 =303

9. (a) A=’=%X%[[l+2-_]2-g]+[2_lzg H+{i+ ‘-q] (= +1)+ (4 1"25]]

il )] =l i+ o+ 54 i ) <0892,

U SR sx zw
(b) A==ix2 4 _ 4z + 2, 17
278 [sing sinl ] [ sin$s sin%r]

x 10X 14
"TE[ 1r+ sr +— r1r
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2 s 7 9

2 Z 2 z

10. The base of each rectangle is 1. A=%+5 +%5+%
3 5 7 2

' 3 2z 2 2

ad

—2i[l+2+ L +4) =37.326155.

11. In10 is the area under y = from 1 to 10. The base of each rectangle is 2 We

use the midpoint of the base to determine the height of each rectangle.

A= +& 45 +4])=2166253"

1 no.

- - - P 5+25+35+__,+n5

12. (a) Ax=1 x; =i Z[i‘if[%]]=%‘| E: l.l;.ggi = .
i=1 i=1

Now lim -+
n—co N

i

n
-5 .
L is the area under y =x° from 0 to 1. We calculate this area
=1"
using an entiderivative. A’(x;=1x". F(x)=1x% A(1)=F(1)—F{0)=_

3 4% 2 o5 v s
Therefore lim 2"+ —< ke ol ==
n—oG n

e =

(b) i ;‘;{'1’4—23 + 3% 4...4+n?) is the ares under y =x’ from 0 to 1.
A'(x)=x", F(x)=1x" A(1)=F{1)—F(0) =}

- 2 3 3 3 ... 3, gl
Therefore nll.néo n'(l +2°4+3F 440 )=g

13. (8) The points of intersection occur when x° =4 = x = 2.
The line y =4 is the upper boundary .
A’(x)e=4 —x°. F(x)=4x —Ix°
A(2)=F(2) —F(-2)

—8-5+8-3=%

y=4
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(b) The points of intersection occur when x° ==c =» x = 4 yc.
The line y =c is the upper boundary. '
Allx)=c —x°. F(x)=cx ——%xa.

ANG) =F({e) —F(— o)
=cqc —jc¥c +cdc — Lo e = Jcic.

3 2 :
We want jcc =4 = c?=4 =» c=8 =Yg = 233



10.7 Chapter 10 Test

Yhy=(x- 1P+ )
10.7 CHAPTER 10 TEST 9} ;
1. A(x)=(x—1P+1 F(x)=1(x—1)"+x.
A(3)=F(3)—F(1)m 4 431 =6, R mrm

4,

The points of intersection occur when x° — 6x = 2x — x°

= 2X{X —4) =0 = x =0,4. The upper boundary is y =2x —x-.
AT(x)=2x — xz—x2+6x-8x 2x2, :

F(x) =4x% — 3", A(4) =F(4) —F(0) m 64 — 128 =&

X} —4x =0 = x(x=2){x +2)=0 = x-intercepts are —2, 0 and 2.

Two equal regions are determined. We calculate A; the aree

above the x-axis from —2 to 0 and double it.

Af(x)=x® —dx, Fi(x)=ix*—2x% A{0)=F,(0) —F,(—2)= —4 48 =4,
Therefore A =2(4) =8

The points of intersection occur when x* — 2x? = 2x°

= x°({x* —4)=0 = x =0, 4 2. Two equal regions are determined.
We calculate A, the ares below y =2x° and above y =x*—2x*
from 0 to 2 and double it. A’;(x) = 2x? — x* + 2x% = 4x* —x".
F(x)=3x—1x° A[(2)=F,(2) —F(0) =¥ - =g

Therefore A =12¢

The points of intersection occur when 2sinx =1

in the interval [--- ] = Binx =] = x-! ‘;"

Three regions are determined. We caiculate the srea of

each one separately and add the results.

A, is the region below y = 1and sbove y = 2sinx from Il
A, is below y =2ginx and above y =1 from X - to =X =

A, igs below y =1 and above y = 2ginx from % to «x.

A% (x) =1 —2ginx. Fy(x) = x +2cosx.

A =FE) -F(-D=F4 G -T -z =L+ -1

22(x) = 2ginx —1, Fo(x) = ~2cosx —'x. A,(‘-.l) =F,(%) —F.(%) *
R SR S |



10.7 Chapter 10 Test

S. A’%(x)=1-—2sinx. F3(x)= x +2cosX.
Ag(x) = Fy(7) —F(SE)mn —28X 43 =T +3 1.

Therefore A = 443 —Jz2 —1 — .

A=In5—In2 = In25.

(8) R is the region under y =3 from 2 to 5.

6.
(b) The area in part (a) is less than the area of the trapezoid with vertices
(2,0)% (5,0), (5,1)and (2,}). the area of the trapezoid is 1S5 —=2)i+4+3)
=X & =% =1.05. Therefore In2.5 <1.05. '
3. 3 & 3 3 3
noacbx=i RE]-3 2 [EF )]
] ==

i=1

27\.11(!! +1)6(2"+1)+:|—§><"("—,+1)-

n*’
A=2 gim [1+1)(2+L]+9tm (14+})=9+9=18

8. A-:‘EA-}[[O+ cos’]+[-cons+-coc’r]+[rcos +3T°°S”]]

1 XX D coa2f +FcosT

- X[FcosT +ZcosT + L cos T | ~0.537607.

12 and

T

vla

9. The base of each rectangle is - The mdpomts of the bases are g

3
e’ ] =77. 177154.
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10. The functions do not intersect.
Let f(x)='x2-1 , and g(x)=—|x|.

xX—-1,x<—1 7 X, x<0
fix)=41—-x% —1<x<]1 g(x)=
xP—1,x>1 ' —x,x>0

Four regions A,, A,, A, and A, must be calculated and the results edded.

A(x)=x"—1—x Fi(x)=lx"— x — Ix°.
A(—1)=F,(—1)—-F,(—2)

1 1 8 17
=—3tl—z+3-2+42=7%

AfG(x)=1—x"+x. F3y{x)=x-1{x"+1x°
i -

A =F{(1)=F3(0)=1—}+1=2=Aa,
A'...-(x)==x:—l+x.F.(x}=§x3—x+-‘fx:.

=9—343—141-—1=32 Therefore A-lﬁz+2(%)+¥=%5,

J:I‘-_-(“ ::&




Cumulstive Review For Chapters 8 To 10

- CUMULATIVE REVIEW FOR CHAPTERS 8 TO 10

1. (8) "% (b) Domain: R
_ Range: (—oo,1)
==L Asymptote: y = 1
0 X
2. (a) | " (b} Domain: (—6,)
}"‘ -6 | Renge: R ‘
}_s ..:_ Asymptote: x = —6
| T

3. (a) xl-i-"éou +e¥) w1 +0. = 1, gince —X°* — —oo a§ X — oo,

(b) lim In{sinx) = —co, since ginx — 0% as x — OF.
x -0%

4. () In(ed) = 2 ) e~‘“3 9 g

5. (@ e =20 = 2x41 =120 = x = In20 — 1) = 0.997860
() In(l —x) = ~2 = 1'—x =e? = x =1—e" = 0.864665

6. (8) v = x+De %y o 03 L (x + 1)e3K(—4) = —(3 +ax)e X

la(x? + 1) v "[‘“‘] In(x* + 1) 2x=—(x=+mn(x=+1-)

(v
y x* ®x: 4+ 1)
2 x°
© y = In(l +e¥), y' = X
14+eX

. i N5
d) y =10 ﬁ, v’ = 10 ﬁ[—;’ll-—;]lnlo - 10 ‘N(_:_EIIIO)

() y = In _" 5 = illnx — In(l —x%)), y* = ,,[1 :—_33:.‘_3.] - "["+1-—x]
(f) y = xt20X%, Iny = tanx Inx = %' = gac’x Inx +ttnx -
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v = x®%X(gecx Inx + L80X)
7. @ g = e o g = S B B = f(H) = b(x) = [N

8 v =eX y = e*, so the tangent at (2,e) has slope «®. If this tangent is

parallel to 3x —y = 6, then e® == 3 = a = In3. Thus the point of contact is
(In3,3) and the equation of the tangent is y —3 = 3(x ~In3) or
3x—y = 3In3 — 3.

9. (a) f(x) = xe¥, '(x) = X +xe* = (x +1)e* = 0 when x > —1. So [ incresses
on {—1,2) and decreases on {—eo<, —1).

{(b) The local and absolute minimum is f(—1) = —e™' = —%.

) £(x) = e* +(1 +x)e* = (x 4+ Ne* > 0 when x > —2. So [ is CU on (—2,%)

and CD on (—=, —2). The inflection point is (—2, -'..’e'z):.

10. Let F denote the general sntiderivative of T.

(@) F(x) = 12(ix") —9(1x") +8(}x") +31x +C = 3x" —3x* +4x" + 31x +C
(b) Flx) = 4(—icos2x) +5(sin(3x +1)) +C = —2cos2x +3sin(3x+1) +C

(©) Fx) = —20°%) + YLo ] +C = —Fe¥ o> 1C

11. (8} Fx) = Y2In(x + 1) —J3Inx +C

i - 3
(b) Since f(x) = ({2 + V5 + ¥8)x7, we have F(x) = (J2 +45 -}-»I_S)%':v:2 +C
Z

So F(x) = 32+ {5 +{®)x{x +C

F )

constant. 7
(@) F(x) = x°4+x°4+C. So3=2"42°4C. Thus C = —9end F(x) = x° +x*—9.
<1 i _ 1 . ’
(b) Fi{x) = x *—x = F(x) = %x‘ — ix*+C = 2x* —ix"+C. So
2

2. We find the general antiderivative F, then use F(2) = 3 to determine the

3 = 2{2 —12+C. Hence C = 5 —242, 80 F(x) = 2{?-—%::3-}-5—2\‘7.’.

© Fx) = 2™ +C. S03 = 2*+C =» C = 3— 2 and F(x) = ¥Ye** —e% +3.

Vo +J V02 -+ 19.6ho . In the

13. From Question 7 in Exercise 9.3, we know that t = 58

present case v, = -20, h, = 155 , since height is messured upward and the storn.
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"0+" 39s.

is hurled down. Thus t =

14. (a) Let f(t) = number of bacteria after t hours. Then f(0) = 1200 and
£(1) = 4000. f(t) = 1200eX! = 1200eX = 4000 = &K = L2 = k = In(’). So

_ In{!3t
1) = 1200e ™37 = 120002t

(b) After 3 h the number is f(3) = 1200(}2)° = 44444.
(c) After 3 h the rate is {'(3) = kf(3) = In(}2)(44444) = 53510 bacteria/h.

In(}f)t In( i
(@ f() = 1200 =10000 = e ° =% = In(At =In(E =
In(3®)
= = 1.76 h.
ln(‘e?)

15. (a) Let f(t) = mess after t minutes. Then f(0) = 50, so f(t) = SOth. Then .

FA9.7) =25 = 50e!%7K = 25, 50 &!9TK = 1, 197k = Inth) = —in2, k = — 182
' -5t
= (1) = 50e **~
-=2(120)
(b) After 2 h, the mass is £(120) = 50e > = (.73 g.

(¢) The rate is £/(120) = kf(120) = -;—'9‘—2-r(120) <= —0.026 g/min.

| o [

o5t -2t
d) f(t) = 50e'*" =1 = e?%" =

|

_ 1‘33.,1 = —In50 =

1k, 51 min.

1]

InS0
t = (19.7) oo

-

16. If T, t are the usual variables, then T = A 4-{T o,—A)ekt- from Newton's Law of
Cooling (p. 418). We are given that T, = 150 (the initial temperature of the.bread)
snd A = 30 {the termperature of the cooling rack). So T = 30 +1200kt. Next we
are told that T = 100 (= 150 —50) when t = 3. So 100 — 30 +120e3%. This

enables us to find k: 65K = 22 w k = tIn(Z). Finally we find t so that T = 40:

120
I .
40 = 30 4 120eXt, 80 kt = In(32). Thus t = ‘“(:2)) = 14, In about 14 —3 = 11
. 5 iz -

min, the bread reaches 40°C.

ot
17. From Question 8 in Exercise 9.5, we have A = ¢V 4+ (A; —cVie V. Here A; = 3,
V =450, ¢ = 17 X 107>, r = 6 (in the appropriate units). Thus

L
A = 7.65—4.65¢ 7°. When t = 30, A = 4.53, go there is about 4.53 kg of salt in

the tank sfter 30 min.
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18. We use the logistic equation since this is 8 situation involving inhibited

growth. Let P denote the number of fish at time t (in years). Since P, = 200 and

K-6000.wehavePn—%ﬁ.ButP—ﬁoOwhent-I,SOGDO- 6000k
1 +29e" ' 1 + 29
This gives ek - S, k = In(¥,, We want t so that 3000 ~ —-—69921—-{ Thus

- 1429

e"ka - ;’§ = =kt = —In29 ==t = l[“(f:'.% = 2.9, This tells us that in sbout two
- n —3.-

yvears and 1] months after the initial seeding of the lake, there will be 3000 fish.

19. Since 1.0¢ = 1.44, we see that s = Acosl.2t +Bsinl.2t, where A, B are
constants 1o be determined from the initial conditions. Att = 0,s = 1.7, so

A =1.7. Next we have gf = —1.2Asin1.2t +1.2Bcos1.2y. Att = 0, gf = 1.8, 50

1.8 = 1.2B. Hence B = 15and s = 1l.7cosl.2t +1.5sinl.2t.

20. In genersl &= d’s +ms = (0 where s is the dispiacement. (Recsll that our
convention is to use “up” as positive.) We find the spring constant using
k(0.80 —0.50) = 9. So k = 30. Since m = 1.2, the differential equation for the

displacement is d s -f-‘Ss == 0 This gives s = AcosS5t -+ Bsin5t. Initielly,

8y =05—0.35 = 0.15and v, = 0. So s = 0.15cos5t.

(8) s = 0.15 & cos5t =1 e 5t = 2nx. So the time t of first return to the
initial position is 5t = 27, t = =T s.

(b) Since v = 9% — _0.75sinSt, the speed is Iv| = 0.75isin5tl. The displacement
is 0 when cos5t = 0. In that case [sin5t] = 1 since cos’x +sin’x = 1. Hence

vl = 0.75 m/s when the displacement is 0.

21, (8) A’{x)=16—x2 F(x)-lsx_%x-‘.

A(3)=F(3) —F{( —-1)—48—9+16-—%
- 164
3

() A=InS—In3=In
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(c) A(x)=e ¥, F(x)=—e*.

A7) =F(T) —F(0)= —e~7 +1

_e’-—l
=& ==

2. (a) Points of intersection occur when x* =2x —x°
=> X+ —2x=0 = xix~1ux*+x+2;

=0 = x =40, 1.

R 2 4 . e 1.z 1 £
AXi=Llx —X —x.Fixi=x —'-3x ---5-—x
Al il 0 1 3 5 15-

{b) Points of intersection occur when
x° —4x +3=x ~1

» X —=5% —4=0 = ix—1Hx—4:=0 = x=1, 4.

Alx)=x—1—ix’—4x +3)=—x* +5x—4 .
Fix)= ——-13;x3+§x2-—4x.
A(4)=F(4)—F(1)= - +40—-16+1-3 +a=3

{c) Points of intersection occur when
BinX = —COEX = tanx=—1 = xu—%. 331\'.
A - A1+A:+ Ag =2A'.
A’ {xX)=sinx +cosx. F;(x)= —cosx +sinx.
A3 =F(3) —Fa(—F) -

1,1 ,1,1_4
-+l +l4Li~2
2742 2 42 2

(d) The x-intercept is % A=A,+A,=2A..

. Therefore A =~ _S__
2

A’s(x)= —cosx. Fo({x)=sinx.

Az(%,) =Fz(§) —F,(0)=1. Therefore A =2
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(e) Two distinct regions are determined. We
must calculate each one separately and sum

the results.
fix)=x® — 2% —5x +6.

. 1 4 2.3 S 2 .
F,{x}—4x 3% :x + 6x.
A1) =F,(1)—F,; —1)*%—%——%+6 -1

rd 3
AL{x)= ~x" +2x% +5x —6.

Falx)= — %x-‘ + §x3 +§x2 — 6x.

Ari2)=Fi)—FpD)m —4+¥ 410124 ) 23465
128 . 29 157
A=+~ 1

P | P y
5w ax=b x=3 So[ar(8] -3 So[m ] = S omawtl ]

n n | a n 3
® ax=fix =% 3[R0 -3 2 -45+¥ |- 3w ]
i=1 i=1+ " =1
%[n{nfu nfn+16}'(l2n'+1}‘].A tim [4{1+“]_5[1+%][q+1]]
8_4
=4-3=3

-4

24, A= %[% 502 202] [ c°+303]+ [3.3+_.2]+ (2 % ‘]]

LML)

-§[2e2+5e2-5+6e3 +7e35 +de* |« 161.601142
o X 3% sr 07X ]
. x B!l'l-s- gin=/ Y sin<= 81N =
5. A'z[T —'3;1'—+ =+
. - N

=2 [sm +3 sm—+lsm“'+ sm ]— 1.860176
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