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Chapter 11 Parametric Equatins and Polar Coordinates

2+ sin(—0) =2 —sinf # rand 2 + sin (7 — 6)

=2 +sin § # —r = not symmetric about the x-axis;
2+ sin(r —6) =2 +sinf =r = symmetric about the
y-axis; therefore not symmetric about the origin

1+2sin(—0)=1—-2sinf #rand 1 + 2 sin(w — )
=1+42sinf # —r = not symmetric about the x-axis;
1+2sin(mr—60)=142sinf =r = symmetric about the
y-axis; therefore not symmetric about the origin

sin (— £) = —sin (4) = —r = symmetric about the y-axis;

sin (2”‘7’9) = sin (g) , so the graph is symmetric about the

x-axis, and hence the origin.

cos (f g) = cos (g) =r1 = symmetric about the x-axis;

cos (252) = cos (%), so the graph is symmetric about the
y-axis, and hence the origin.

cos(—60) =cos§ =1 = (r,—0) and (—r, —6) are on the
graph when (r, #) is on the graph =- symmetric about the
x-axis and the y-axis; therefore symmetric about the origin
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11.

12.

13.

14.

15.

. sin(mr—0)=sinf =r

2 = (r,m—6)and (—r,7 — §) are on

the graph when (r, 8) is on the graph = symmetric about
the y-axis and the x-axis; therefore symmetric about the
origin

—sin(mr —0)=—sinf=1> = (r,7— 0 and (—1,7 — 0)
are on the graph when (r, ) is on the graph =- symmetric
about the y-axis and the x-axis; therefore symmetric about
the origin

—cos(—0) = —cos =1> = (r,—6) and (—r, —0) are on
the graph when (r, 0) is on the graph = symmetric about
the x-axis and the y-axis; therefore symmetric about the
origin

Since ( & r, —#) are on the graph when (r, §) is on the graph
((£1)* =4cos2(— ) = 1> =4 cos 20), the graph is
symmetric about the x-axis and the y-axis = the graph is
symmetric about the origin

Since (r, 8) on the graph = (—r, 6) is on the graph
((£1)* =4sin20 = 1 = 4sin 20) , the graph is
symmetric about the origin. But 4 sin 2(—#) = —4 sin 20
# 12 and 4 sin 2(7 — 0) = 4 sin 27 — 26) = 4 sin (—260)
= —45in 20 # r> = the graph is not symmetric about
the x-axis; therefore the graph is not symmetric about

the y-axis

Since (r, 0) on the graph = (—r, 0) is on the graph

((£r1)* = —sin20 = 12 = —sin 26) , the graph is
symmetric about the origin. But — sin 2(—6f) = —(— sin 26)
sin 20 # r? and — sin 2(7 — 0) = — sin 27 — 26)

= —sin(—26) = —(—sin 260) = sin 20 # r*> = the graph
is not symmetric about the x-axis; therefore the graph is

not symmetric about the y-axis

Section 11.4 Graphing in Polar Coordinates
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1% =-sin20
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670  Chapter 11 Parametric Equatins and Polar Coordinates

16. Since( £ r, —6) are on the graph when (r, #) is on the
graph (( £ r)? = —cos 2(—0) = r? = —cos 20), the
graph is symmetric about the x-axis and the y-axis = the

graph is symmetric about the origin. 2 e c0s26

0.4

_ _ T _ iy _ y
17.0=% = r=-1 = (-1,5),and=—-7 = r=—1
1 _7my. _ dr . __ ' sinf+rcosf (1,-Z
= ( 17 2) ’rl —do sin 9’ Slope " r cos f—rsin @ ( 2) r=-1+cos@

— sin 41 cos §
—sin @ cos O—r sin 6

—sin? (§)+(—1) cos T

—sin J cos T—(—1)sin § = —1; Slope at (—1,—%) is .
—sin? (— §)+(—=1) cos (- F) 1
—sin (= §) cos (= 5)—(=Dsin (= 5)
(r3)

= Slope at (71, %) is

18. =0 =r1r=-1 = (-1,0),andf =7 = r=—1 4
2
= (=1,m);r = % = cos b,
__ r'sinf+rcosf __ cos B sin O+rcos f
Slope ~ r'cosf—rsinf ~ cos B cos f—rsin f

__ cos 0 sin 6+rcos = Slope at (_1’ 0) is cos 0 sin 0+(—1)cos 0 re-1+8in6

cos2 0—r sin 6 c0s20—(—1)sin 0
cos 7 sin m+(—1)cosm __ 1

= —1; Slope at (—1,m) is

cos? r—(—Dsin 7 RN — 4o

19.0=% =>r=1= (1,5):0=—% = r=-1

= (-1,-2);0= = r=-1 = (-1,¥);

f=-34 =>r=1= (1,-3);

' = § =2 cos 26;

Slope = fh0ssemt _ 2umgringrces

et 1) 2

Slopeat (~1,= )i S = -

3 gin (37) 41 cos (3
Slope at (—1,3) is 2005 L)) i‘:s((;))“(ll)::z((%; =1

Slope at (1, — 3—”) is
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20 0=0=r1=1= (1,0,0=73

f=-F=r=-1= (-1,-3);0=7 = r=1
= (I,m);1r = % = —2 sin 26;

__ r'sinf+rcosf __ —2sin 26 sin §+r cos 6
Slope ~ r'cosf—rsinf —  —2sin 26 cos f—r sin 6

‘o —25in 0 sin 0+cos O : : . .
= Slope at (1,0) is =5 5eos 0 sino » Which is undefined;

—2sin2 (%) sin (%)-‘r(—l)cos (g) _o:
_25in2(g) cos(%)—(—l)sin(g) -

Slope at (—1,7) is

—2sin2 (- %) sin (— g)+(—l)cos (- %)

SlOpC at (_17 - g) is —2sin2 (- g) cos (— %)—(—l)sin (- g) =0;
Slope at (1, 7r) is =23 2ZI8MTHCOST | \which js undefined
21. (a) (b)
1
\l_Jé |
2 2
)
2
22. (a) (b)
y
1
r=t-cos@
X
-2
1
23. (a) (b)
3
2
_lQ\—/é iy
2 2
_3
2
24. (a) (b)

r=2+00s

)

-

ol W

=>r=-1= (—1,%);

Section 11.4 Graphing in Polar Coordinates

r=cos 28

(1.x)

y(-‘.—«/2)

(1.0)
X

(eI

(~1,%2)

r=-1+sinB

.
-

r=-2+sin
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672  Chapter 11 Parametric Equatins and Polar Coordinates

25.

~

r:_f x
N

2 _ _
= rcosf=2 = x=2 (272, x/8)

26. r=2sect = r= 5

i r=2secH

(2vZ, -n/8)

27. 28.
y y
1

0=r=2-2cosf

Oirzicose

4

|
N o 3
=

29. Note that (r, §) and (—r, § 4 7) describe the same point in the plane. Thenr =1 —cos < —1 —cos(f + 7)
—1 —(cos @ cos ™ — sin @ sin m) = —1 + cos § = —(1 — cos #) = —r; therefore (r, #) is on the graph of

r=1-cosf < (—r,0+ m)ison the graph of r = —1 — cos § = the answer is (a).
y y y

) B (Y

r=-1-cos®

r=1-cos 8 r=1+cose
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Section 11.4 Graphing in Polar Coordinates 673

30. Note that (r, #) and (—r, 8 + 7) describe the same point in the plane. Thenr = cos 20 < — sin (2(9 + ) + g)
= —sin (29 + 57”) = —sin(26) cos (57”) — cos (26) sin (577) = —cos 20 = —r; therefore (r, ) is on the graph of

r=—sin (20 + %) = the answer is (a).
y y
y
r =cos 28 r=-sin (20 +-721) =-cos%
31. 32.
y
r=1-2sin 30 r=1+251n%

33. (a) (b) () (d)
1 r =cos %
r=cos 76

r = cos 20 feicesie

34. (a) (b) (©

W
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674  Chapter 11 Parametric Equatins and Polar Coordinates

@ . © y
r=% 10/\/6
/
r=80 i X
2
N

11.5 AREA AND LENGTHS IN POLAR COORDINATES

. A= 0%9%19:[%93}3_

2. A= fr/fz 2sin6)? 9—2f sm29d9—2f ]_““zed@—f:/f(l—cosza)dO—[9_‘5“129]#2
=35-0-(5-3)=5%+3
" 2m
3. A= [ h@+2c0s0)2d0 = [TL (164 16c0s 0+ 4 cos?) df = [, [8+8 cos 042 (1£22)] dg

2T
:j; (9—0—80059+00529)d9—[90+851n9+—s1n29] = 187

27 27
A= %[a(1+c059)]2d9:ﬁ) %a2(1+20059+cos Q)dﬂ—% f

o (1+2cos 8+ 155220) df
=122 fzw(§+20039+lcos29) dg = ia?
22 Jo 3 2

1 [6+2sm9+4s1n29]2“ 3 mra’

a=2 [ Lcosapdo= [ Leeonts g _ 1 [py smao)nit

ool

/6 1 /6 .
:f /62(00530) do = 5./‘4/6 cos?30df = f /6 —

/6
Lecosst gg — 1 [ s (1+cos660)dy
=10+ gsm60] 7:/,6/

c=a(f+0)—3(-5+0) =5

/2 /2
A= fo 1 (45in26) do = fo 2 sin 26 df = [~ cos 20] (/> =
/6 . /6 cos 397 /6
:(6)(2)f0 3 (2'sin 30) df = 12 fo sin 30 df = 12[* T]o =4

. r=2cosfandr=2sinf = 2cosf =2sinf

= cos =sinf = 0= 7 ; therefore

/4 /4
A=2["L@sing2do= [ 4sin26d0

/4 /4

= [Ta(=e2)ydg= [ 2 2cos20)db
w/4 T

:[29—sm29}0/ =3 -

r=2cosé

Copyright © 2010 Pearson Education, Inc. Publishing as Addison-Wesley
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Section 11.5 Area and Lengths in Polar Coordinates

10. r=1andr=2sinf = 2sinf =1 = sinf =1

= 0= ¢or %’r ; therefore

5w/
A=r(? — [ L{@sing)? 17 do

= [ (2sin0 - 1) a

 — fj/:/ﬁ (% — oS 29) dd =7 — [% 0 — Si“229] 2%6
== (- dein F) + (f—dsin D) = =0

1. r=2andr=2(1 —cosf) = 2=2(1 —cosh)
= cosf=0= 0= i’%;therefore
/2
A=2 j; %[2(1 —cos )] dI + %area of the circle

/2

= J, 4(1—2cosf+cos*§)df + (57) (2)°

- ﬁ”/24(1 —2cos § + LE20) 49 4 o7

/2
= [ (4 —8cos§+2+2c0s26)df + 21

= [60 — 8 sin 0 + sin 2]/ + 27 = 57 — 8

12. r=2(1 —cosf@)andr =2(1 +cosf) = 1 —cosf y r =201+ cos 8)
=1+cosf = cosf =0 = Hzgor%”;thegraphalso

gives the point of intersection (0, 0); therefore

A=2 fm L12(1 —cos )12 d0+2 [ 1[2(1 + cos )] df
B 0 2 rr/22

/2

:j; 4(1 — 2cos 0 + cos® 0)do

™ 9 r = 2(1 - cos 8)
+£/24(1+20059+cos 0)do
/2 T

:j; 4(1—2cos€+%)d9+j;/24(1+20059+'++°s29)d9
/2 .y

:j; (6—Scos9+2cos29)d9+f_/2(6—|—80059+200s29)d9

— [60 — 8 sin 0 + sin 20] 7?4 [60 + 8 sin § + sin 20] ™, = 67 — 16
0 /2

13. r= \/Eaner =6co0s20 = 3 =06co0s20 = cos26= %
= 0 = £ (in the 1st quadrant); we use symmetry of the 2l r=VJ3
graph to find the area, so

A= " [% (6 cos 26) — 1 (ﬁ)Z] a9

/6
=2 [ (6.cos 20 — 3)d0 = 23 sin 20 — 36] "

:3\/§f7r

r? =6 cos 260

Copyright © 2010 Pearson Education, Inc. Publishing as Addison-Wesley.
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676  Chapter 11 Parametric Equatins and Polar Coordinates

14. r=3acosfandr = a(l + cos 8) = 3acos 8 = a(l + cos ) y
:>3cos9=1+0059:>cos0:%:>6‘:§or—§; r = 3acos §
the graph also gives the point of intersection (0, 0); therefore a
=2 f 3 [(3acos 6)* — a%(1 + cos 0)?] df <
X
3a

= f (9a% cos? § — a> — 2a® cos 0 — a? cos? 0) df
0 r =a(l + cos 8)

/3
= fo (8a® cos?  — 2a® cos O — a?) df -a

/3

= j; [4a%(1 + cos 260) — 2a” cos 0 — a*] d
/3

= fo (3a? + 4a® cos 20 — 2a’ cos 0) df

= [3a%0 + 2a? sin 26 — 2a’ sin 0] 3/3 = ma® + 2a’ (1) — 2a’ (73) =a’ <7r+ 1— \/g)

15. r:landr——200s9 = 1=-2cosf = cosf =—

D=

= 0 = < in quadrant II; therefore

A=2 (— 20056’)2—1]d9:£:/3(400529—1)d6’

7/32[

- [ [2(1+00529)71]d9:ﬁi/3(1+200529)d9

27/3

=[0+sin20]5, 5 =5+ \/_

16. r=6andr=3cscf = 6sinf =3 = sinf =}

6
57/6

= [, (18— 3esc20) d = 180+ 3 cot6] 7"

= (157 =3 V3) - (37 + 3 V3) = 121-9V/3

57/6
= 0= Eor%;thereforeA: f_/ﬁ %(62*905029) do

17. r=seclandr =4 cos @ = 4cosf =secd = cos’d =

= 0= g 23” s 4{‘ , or 5” ; therefore

FNT

2 (
/|/3 1
o, (8+8cos20 —sec?0)df

= [80 + 4sin 20 — tan Q]Tr/%

:(8r+2\/__\/“> 0+0— 0_8¢+\/’ -1

= 2f 1 (16 cos®0 — sec® ) df

Copyright © 2010 Pearson Education, Inc. Publishing as Addison-Wesley.



Section 11.5 Area and Lengths in Polar Coordinates 677

18. r:3csc¢9andr:4sin6’:>4sin6’:3csct9:>sin29:%
T 2r 4w

= =7, &, %, or 7 ; therefore
/2
A:47r72fﬂ/3 1 (16 sin%0 — 9 csc? 6) df
/2 9
:47r—f/3 (8 — 8 cos26 —9csc 6) d
= 47 — [80 — 4sin 20 + 9 cot 6] 73

:47T—[(47r70+0 ( 2\/+3f)}
:%+\/§

r=tan@

19. (a) r=tanfandr = (@) csc = tanf = (\/5) csc d r= (J'z/z)mey
: N\ A e/

= sin?f = (@) cosf = 1 —cos?f = (T) cos 6 \ R, / (1.74)

écosQH—i—(f)cosﬁ—l—0:>cosé‘——\/§0r

? (use the quadratic formula) = ¢ = 7 (the solution

in the first quadrant); therefore the area of R; is

/4 /4
Alzfo %tanQGdQ:%j; (secQH—I)dH:%[tan@—@]gﬁl:%(tan%—%):

DO =

2

= ‘/TzandOB: (%) cscf=1=AB=4/12 - (L—) — V2 = the area of Ry is Ay = (ﬁ) (ﬁ) —1.

. 2 T
— g,AO = (i) cse §

2 2 2 2 4>

therefore the area of the region shaded in the text is 2 (l -3+ %) 5 — - Note: The area must be found this way

since no common interval generates the region. For example, the 1nterval 0 < 6 < 7 generates the arc OB of r = tan 6

but does not generate the segment AB of the liner = % csc 0. Instead the interval generates the half-line from B to

400 on the line r = \/_ csc b.
(b) ) 1im27 tan § = co and the line x = 1 isr = sec # in polar coordinates; then lim  (tan § — sec 6)
— T —

(£28) =0 = r = tan 0 approaches

—sin 6

— lim sinf _ 1 — lim sinf—1Y) _ lim
0 — /2" (cos€ 0050) 0— /2" ( cos 6 ) 90— /2"

7

r=secfasf — T- = r=secf (orx=1)isa vertical asymptote of r = tan §. Similarly, r = —sec § (or x = —1)
is a vertical asymptote of r = tan 6.

20. It is not because the circle is generated twice from § = 0 to 27. The area of the cardioid is
A:Z‘f;ﬂ%(cosﬂ—i—l)2 d9:j:(cosgﬁ—l—ZcosQ—f—l)dH:j:(w +2cos+1)df

» . . . 2 .
= [% + % + 2 sin 0] g = 37” . The area of the circle is A = 7 (%) = 7 = the area requested is actually %T -3

20 r=0%0<0<+/5 = % =2, thereforeLength:Lﬁ\/(92)2+(29)2 d@:foﬁ\/euw do
Vs Vs
= [l VP 4d0 = sinced 0) [ 0V/P+4d0: [u=0°+4 = Ldu=0d6;0=0 = u=4
9=v5 = u=9] = [[}aau=t e =Y

= 2 2 .
22. r:%,ogagw = g—g:%;thereforeLength:ﬂ (%) +(6702> dﬁzj; 1/2(%)d0

:LneedQZ[eg]g:e”—l
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678  Chapter 11 Parametric Equatins and Polar Coordinates

2
23. r=1+4cosf = % = — sin 0; therefore Length = f \/(l + cos 0)? + (—sin 0)% df

_zf /2 +2cos 0 d9—2f \/4('+°°*‘9)d9_4f ,/1+°°*9d6—4f cos () dd =4[2sin ] =8

. . 2
24. r=asin’ ,0<0<ma>0 = & =asinfcos?; thereforeLength—f \/asm2 0) + (asin £ cos )" d¢

:j; \/azsin4§+a2sin2gcos2%d0: . a|sin§ sin? & + cos? & df = (since 0 < 0 < ) af sin (%) do

= [—Za cos %] g =2a

1+4+cosf (1 +cos 0)2
/2 /2 N
36 sin? 0 _ 1 sin? 6
f \/(1+cos€)2 + (1+cos 6) 4 dd =6 f | 1+cos€’ 1+ (1 +cos 6)2 do
— ( T 142 cos 0+ cos? 6 + sin? §
- (SIHCC 1+Cost9 >00n0<9< 2 6f 1+co§0) \/ (1 + cos 6)2 do

=6 f 1+c09t9 \/ (2]4;26(?:56)0; dd = 6ff (1+Cosg)3/? 6\/_ f 3z = 3f |SeC3 6| do

/2 /4 . 'r/4
= 3]; sec® £ df = 6f0 sec® u du = (use tables) 6 ([%] 0/4 + % j; secu du)

:6(\%—1— [ ln|secu+tanu|]g/4) =3 [\/E—i-ln(l-i-\/i)}

. /2 2 . 2
__ 6 dr _ _6sing . _ 6 6 sin 0
25. r= 0<0<7 = § = qresge therefore Length = j; \/(HCOS@) + ((1+bclgsg)2) de

26. r=

2
2 s dr _ _—2sinf 2 —2sin 6
IT—cosf’® 2 < 0 T = d6 — (I—cos0)? ; therefore Length - f/z\/ 1 — cos 0 + ((1 — cos 6)2) do

e (1 e a0 S
= (since I —cos Oonj <0 <m) 21;/2(17;)39) \/I*ZCo(slﬁjccoc:;ﬁ+sng 40

) Zf”;(l_ios‘g) mda =22 fﬂ/z(l—cﬁmm 2‘/_f/2 2Sm7€ 7 = f |esc? 5| do

—f csc?(£) df = (sincecsc £ OonZ <9 <m) 2f csc® u du = (use tables)

2([_ %];ﬁ*'%f;f cscudu) :2(ﬁ— [3In |cscu+cotu|];/4) =2 {ﬁ—i—%ln (\/5_1_1)}
=V2+In(1+2)

27. r = cos® g = g—g = —sin % cos? & ; therefore Length = f \/ cos? ‘9 g (— sin g cos? g)Q de
— (™ cos® (£) +sin? (£) cos* (£) d9 = o cos? &) y/cos? (£) +sin2 (£) df = & cos? (£) do
3 3
7/ cos (£ ™
[, :%[e+2sln%1o“zg+%

28. r=+/1+sin20,0<0<m/2 = dr — 1 (1 +sin 20)"/2(2 cos 26) = (cos 20)(1 + sin 260)~/2; therefore

2 _ /2
Length = [\ /(1 +sin 20) + 22 dp = [ [Lo2sn st oot g

- R e [ = Vi) <o
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Section 11.6 Conic Sections 679

29. Letr = f(f). Thenx = f(6) cos § = % =1'(6) cos § — f(f) sin§ = (3—2)2 = [f'(0) cos O — £(0) sin 0]

30.

31.

32.

= [f'(0)]? cos? 6 — 2f'(0) £(8) sin O cos O + [f(0)]2 sin2 ; y = f(h) sin § = j—g = /() sin  + £(0) cos 0

4

2
(g—g) = [F'(6) sin 0 + f(8) cos 0]7 = [f'(6)] sin O -+ 2£'()f(9) sin O cos O + [£(6)]? cos? §. Therefore

(&) + (%)2 — [£(0))? (cos? 6 + sin? ) + [f()]2 (cos? 0 + sin2§) = ['(0)]* + [f(O)]* = r2 + (&),

thus, L= [/ (5)7+ (%) 0= [+ () .

2T 2T
( r=a = %zO;Length:j; \/a2+02d9=j; |a| d§ = [a6]" = 2ma
(b) r=acosf = g—; = —asin 0; Length = fou\/(a cos 0)2 + (—asin 0)2 df = j:\/aQ (cos? 6§ + sin? 6) do
= [ Ja| d6 = [a6]] = ma

(¢) r=asinf = g—é:acos@;Length:j:\/(acosﬂ)?—{—(asin@)2 d@zj:\/ﬁ (cos? 6§ + sin? 6) do

= [al 46 = [ag]; = ma

2m
(a) rav:ﬁj; a(l—cos@)d@:%[g_sing]gn:a
1 % 1 2
(b) rav:mﬂ) adezﬁ[ae]o = a

_ 1 e Cllaangl™/2 _ 2
© Tw=F-g fimacos 0do=:lasing]”", =2

r=2(0),a<0<B = L =200 = >+ (%)2 = [2f(0)]2 + [2'(9))* = Length = f "\/4[f(9)]2 +4['(0))* do

3
=2 L [f(8)]% + [f’(@)]2 d# which is twice the length of the curve r = f(0) for o < 6 < .

11.6 CONIC SECTIONS

X = yg = 4p =8 = p = 2;focusis (2,0), directrix is x = —2

X = —y; = 4p=4 = p=1;focusis (—1,0), directrix isx = 1

y:—%z :>4p:6:>p:%;focusis(O,—%),directrixisy:%
2 1 : 1\ g e 1

y=% = 4p=2 = p=1;focusis (0, ), directrix isy = — §

XTZ—yg—Qzl = c=y4+9=+13 = fociare(:I:\/13,0);verticesare(:I:2,0);asympt0tesarey: :l:%x

o<,

1 = c=19—4=1/5 = fociare (O, + \/§) ; vertices are (0, + 3)

X2
Tt
x;+y2:1 =c=y2-1=1= fociare(il,O);verticesare(iﬁ,())

2

I - X2=1=c=44+1= \/g = foci are (O, + \/§> ; vertices are (0, £ 2) ; asymptotes are y = =+ 2x
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680  Chapter 11 Parametric Equatins and Polar Coordinates
y2=>4p:12:>p:3; 10. x2:6y:>y="§:>4p:6:p:%;
3

9. y2=12x = X =13
focus is (3, 0), directrix is x = —3 focus is (0,3 ), directrix is y = — 3
y
y2=12x
x=-3
i
¢ p
-3 ol F3,0
-4 -2
y= =3/2

2 ¥ _ 1.
12. y ——2x:>x—7—2 :>4p—2:>p—§,

. _ l . . . _ l
focus is ( B 0) , directrix is X = 2

I x*=-8y = y=2 = 4p=8 = p=2;

focus is (0, —2), directrix is y = 2

Pox=172

p F(0,-2)

14 y=-8% = y:—("T2

13.y=4X2:>y:%:>4P=%=>P:%; :
focus is (0, %) , directrix isy = — 11—6 focus is (0’ _ %) , directrix is y = 31_2
1 y
y=4x2 y=\1/32
x
1
1
/F(’EJ
0 e
directrix y = —%
15, x = -3y = XZ—% = 4P=% = p:%; 16. x =2y? = x:% = 4p:% = p=
3 2
5 focus is (%, 0) , directrix is x = — %

no

focus is (— %, O) , directrix is x = ;
y

x=-3y2 é— x=L
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Section 11.6 Conic Sections

17. 16X2+25y2:400 = %_1_%:]

18. 7x2 4+ 16y2 = 112 = X 4 ¥ — |
= c=Va2 b =/25-16=3

= c=Va-b2=16-7=3
! y
2 ¥ 2 2 ]
—+==1 X y
4 257 16 T -1l
-
Fy F F 1 F,
N7
!

2
19. 2X2—|—y2:2 = XZ—}—%:]

x? 2_
20. 2x3+y’=4 = T+ L =1
= c:\/aQ—b2:\/2_1:1

=c=vVal-b=\4-2=2

~

y
2
2 2+l =1
2
S
0 1 * X
-1} Fy

21. 3X2—|—2y2:6 = "2_2_|_Y;:1

2 2
22. 9X2—|—1()y2:9() = ’1‘_0_’_%:1
= c:\/aQ—b2:\/3_2:1

= c=va-b2=/10-9=1

y
2
3 2.0 2 y2 |
273 x2 ¥
ot
1 Fy ‘
0 N * )
X
-v10
-1 F,

Copyright © 2010 Pearson Education, Inc. Publishing as Addison-Wesley.

681



