Exercise 10.6

Q1E

(iven ellipse with eccentricity % , directnz x=4

—e=—,d=4

B | =

we lnow r= L
1tecosd

5(4)

1

— e
1+ _—cos#&
2

2

1*+—cos &

2+cos 8

Q2E
Given parabola with directriz x=-3
=e=1Ld=-3

we kmow r =L
1tecos 8

-3

=|r=
1tcos &

Q3E

Consider the hyperbola with ecceniricity 1.5 and direcirix y=2
Thatis e=1.5,d=2

Always. a polar equation of conic with eccentricity e and the directrix y=d is
ed

F=—
l+esinf



Therefore, the require conic (Hyperbola) is

_ (15)2
" T1+(1.5)sin@

e 3
l+3ﬂnﬂ
2
6
r=———
2+3siné
Q4E

(iven hyperbola with eccentricity 3 and directnz x=3

—e=3d=3
W'E:l::l:l-::-'lalir.i"zL
1tecos &
:}r:i
1x{3)cosd
_ g
1% 3cos @
Q5E

Vertex of the parabola 1s given as (4, 3! 2)

Since the focus 15 at origin (0, 0) so the vertex 15 4 units below the focus
Therefore the directriz will be 8 units below the focus so we have d =38
Since the eccentricity of the parabola1s e =1
Therefore the polar equation of the parabola 15 given as
_ ed
l—esin g
3

r= .

1-sn 8

15 the equation of given conic

Q6E

Vertex of an ellipse 15 given as (], 7tf 2), and ecceniricity e =0.8

Since the focus 1s at the origin so the vertex 15 1 unit above the focus

For an ellipse we have 5':L :}U_E:L

d—1 d—1
= 084=18
=d =225



So the equation of an ellipse 15 r = L
1+esmn &

_0.8(229)

" 1408sind
1.8

T 1408sin8
— 9
5+4sind

5
w
5

= |r

Q7E
We have the eccentricity e = %

And directnz r=4 sec 8
4
cos &
=rcosf=4
==x=4

=r=

Since the directrixz is right to the focus that is at the origin
Then polar equation of the ellipse with 4 =4 15
ed

|
1+ecosd

__ (2[4
T 1+(1/2)cos 8

4

2(2+c059]
2

_ 4
24+ cosd

=\

Q8E
We have the eccentricity e =3. and directniz 1s 7 = —6cscé
__6 [esc8=1/sin 8]
sin &
=rsnf=—-+5
= y=—"b

=r=

Since the direciniz 1s below the focus that 15 at the ongin
Then polar equation of the hyperbolawithd =6 15
_ed

1-esin g

__3(8

T 1-3sin8

18
F = —
1-3s1n 8




QOE

Consider the polar equation

4
r=———
5—4siné

divide numerator and denominator by 5, write the equation as

R

r=

A polar equation of the form

ed ed
r=— Or yF=—
l+ecos@ l+esinf

Represents a conic section with eccentricity e.

The conic is an ellipse f e<1,a parabolaif e=1,0orahyperbolaif ¢=1.

oo

Compare this equation with r=

4
e=—
5

ed =2
5

(a)

Therefore, the eccentricity e =

(b)
the eccentricity

e=—
3

=08<l

Therefore, the conic is



(c)
Need to find the equation of the directrix

Take ed=2
5
[i]d:i substitute ¢ = i
5 5 5
d =1 Multiply on both sides by =
4
Recollect the polar equaiil:-n r =% form then the directrix is chosen to be parallel io
- £51n

the polar axisas y=-d.
Substitute g =1in y=-d,get

y=-1

Therefore, the equation of the directrix

(d)

Sketch the conic




L
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Theorem: A polar equation of the form
ed ed
r=——0—— or r=——m——
l+ecosd l+esinf®
represents a conic section with eccendricity e. the conicis an ellipse if e<1, a parabola if e=1,
or a hyperbola if g> 1.

Consider the polar equation,
12
r=——————
3-10cos@
Dividing the numerator and denominator by 3, write the equation as

12
r=——m—m———
3-10cosd
B 12/3
(3/3)—(10/3)cos@
- 4
" 1-(10/3)cos @




(a) To find the eccentricity:

I ¥ comparmg with r=—22___ten e:?.

“1-(10/3)cos@ 1+ecosd

So. the eccentricity is [10/3]-

(b) To identify the conic:

Since e[: ?] > 1. 50 given conic is a [Hyperbola|-

(c) To find an eguation of the directrix:

comparing with » = L then g =4.

If r=
1-(103)cos 8 1+ecosd

Since e= |{}f3, to get

Since in the denominator of the given equation of the conic, the sign of coefficient of ¢os@ is
negative

So an equation of the direcirix is y = —gthatis

x=-6f5|




When @ = zf2:
. 12
3-10cos(7/2)
12
3-0
=4
When g =3x/2:
12
3-10cos(37/2)
S
3+0
=4
So, the vertices have polar coordinates are (4,7/2),(4,37/2).

When g =1()-

12
3-10cos0
12
T3-10

12
7

When @ =z

12
Fr=—
3-10cosT
12
3+10
_12
13

So, the x- intercepts are [-%,ﬂ),[%,x].

Note that r — +oo when 1-(10/3)cos@ -0 or 0
And 1-(10/3)cos# =0when cosf =3/10
Thus the asymptotes are paraliel to the rays @ =cos™ {ylu]_

(@)
12

Sketch of the graph of the hyperbola r = —————as shown below.

3=10cosd



12

r=—
3—10cos&

Q11E

Given
2
r———
34350 8
2f3

~1+sind

—e=led=

| b

2
=ep=1ld=—
e=1 3

The conic 1s a parabola




Graph
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Theorem: A polar equation of the form

ed ed

r=———— or r=———
l+tecosd l+tesin@
represents a conic section with eccentricity e. the conic is an ellipse it e<1, a parabola if e=1,
or a hyperbola if g 1.
Consider the polar equation,
3
r=————
2+2cos8
Dividing the numerator and denominator by 2, write the equation as

3

r=———
2+2cosd
3/2

~(2/2)+(2/2)cos
32
1+cosé@




(a) To find the eccentricity:

Ifr= ¥2 comparing with ,.=L_ then ¢=1.

1+cos# l+ecosf
So, the eccentricity is m

(b) To identify the conic:

Since ¢ =1. SO given conic is a [Parabolal-

(c) To find an equation of the directrix:

If r= 32 comparing with ,=L_ then ed:%.

1+cos@ 1+ecos@?

Since g=]. to get

3/2

[}
B3| W

Since in the denominator of the given equation of the conic, the sign of coeflicient of cgs@ IS
positive
So an equation of the direcinix Is y = gthat is

When g =ﬂ-j2:

3
r=—
2+2cos@
B 3
2+2cos(x/2)
3

2
So. the veriices have polar coordinates are {0,3,"4},{3,."2,3,32).



(a)

Sketch of the graph of the parabola = 3 s shown below
2+2cosf
53
: X
r 2 3 4 s>
5 :
Q13E
’ o 9
Given equationis r=———
6+2cosd
Diwiding the numerator and denominator by 6 I},
976 312
:“*J"ZI— :“*J":l—
1+ —cos#& 1+ —cosé
3 3
) . ed
Comparing with r = ———
= 1tecosd

(A) Wehave

(B) Sincee=1/3 <1 . 50 ZIVEN CONIC 15 an

{C) Wehave
ed =32 =d =3/2e)
=}d=i:>d =972
213

Since in the denominator of the given equation of the conic, the sign of coefficient
of cos & 1s positive.

So equation of the directriz 1s



(D7  Now we sketch the conic

(8/8, Q)

Fig.1

Q14E

Theorem: A polar equation of the form
ed ed

r=——— or r=————
l+ecosf l+esind

represents a conic section with eccentricity e. the conic is an ellipse it e<1, a parabola if e=1,

orahyperbolaif g~ 1.

Consider the polar equation,

8
r=—mooe—o—
4+5sind
Dividing the numerator and denominator by 4, write the equation as
2
r=——m—
4+5sind
B 84
(4/4)+(5/4)sin@
2

“1+(5/4)sin@



(a) To find the eccentricity:

ITFr= _2 . mmpaﬁngvﬂmr:L__men e=£_
1+(5/4)sin@ 1+esind 4

So. the eccentricity is |5/4].

(b) To identify the conic:

Since e[: %J} 1. so given conic is a | Hyperbola|.

(c) To find an equation of the directrix

2 ed
i r= ing with r=—%%___then gg =2.
1+(5/4)sing P = g =2

Since g = 5,,'4_ to get

¥ 4
d==
e

2

54)
2x

Lh| da 4=

_&
5
Since in the denominator of the given equation of the conic, the sign of coefiicient of g @ Is
positive

So an equation of the directrix is y=dthatis

y=8/5|-




When ﬂ:;;-_;‘z:
_ 8
4+5sin I:Jr.'Z)
_ 8
4+5

r

When 8 =3x(2:
F= 8
4+5sin(37/2)
=8
45
=-8

So, the vertices have polar coordinates are [%,%],(—8,3?‘?)_

When g=0-

2
re=———0o
4+5sin0
8

4
=2
When @=rx-
8

Fr=———
4+5sinx
8

4
=2
So, the x- intercepts are (2,0),(2,7)-
Note that r — o0 when 1+(5/4)sin@ —>0" or 0
And 1+(5/4)sin@=0when sin@d=-5/4
Thus the asymptotes are parallel fo the rays @ = x —sin ™' (5/4).

(d)

Sketch of the graph of the hyperbola » =Las shown below:
4+5snd



Q15E

3

4—-8cos 8
Diwiding the numerator and denominator by 4

Given equation 1s 7 =

3i4

.F":—
1-2cosd
ed

C aring with r = ———
P 1tecos 8

(&) Wehave

(B) Since e=2>1 . 50 ZiVen conic 15 a |kvperbala

(C)  We have ed =314 = d = 3i(4e)

=d =3/8
Since in the denominator of the given equation of the conic, the sign of coefficient
of cos & 1s negative

So equation of directriz is



(I  Now we sketch the conic

Fig1
Q16E
Theorem: A polar equation of the form
ed ed
r=——— or r=——m—m—
l+ecos® ltesind

represents a conic section with ecceniricity e the conic s an ellipse if e« 1, a parabola if e=1,
or a hyperbola if ¢ 1.

Consider the polar equation,
10
r=—1
5-6sinf
Dividing the numerator and denominator by 5, write the equation as
10
r=———
5—6sinf
_ 10/5
(5/5)—(6/5)sin®
_ 2
1-(6/5)sin@

(a) To find the eccentricity:

It r=.;_l:nmparingwith r=— _ mene=8
1-(6/5)sin@ l+esing 5

So, the eccentricity is [6/5]-

(b) To identify the conic:

) 6 ) .
Since ¢l =— |>1. 50 given conic |sa-Hypertmla.
[ ﬂ]



(c) To find an equation of the directrix:

2 ed
ffr=——= comparing with y =— 9 then pg=2.
1-(6/5)sin@  Po W = e e =2

Since e= 5]‘4__ to get

Since in the denominator of the given equation of the conic, the sign of coeffiicient of gin @ is
negative

S0 an equation of the directrix is y=-dthat is

y==5/3|

When @ = ,1:',!'2:

B 10
5—6sin(7/2)
_ 10
5-6
=-10
When 8 = 3;;-..!2:

10
r=
5-6sin(37/2)
10
546
_10
11

r

So, the vertices have polar coordinates are (-lﬂ,%],[—,—).



When @=1(-

10
r=———
5-6sin0
_10
5
=2
When @=x-
10
r=——m—
5-6sinx
_10
3
=2
So. the x- intercepts are (2,0),(2,x)-

Note that y — 4o wWhen 1-(6/5)sind - 0" or 0
And 1-(6/5)sin@=0when sin# =5/6
Thus the asymptotes are parallel to the rays @ =sin™' (5/6)-

(d})

Sketch of the graph of the hyperbola r = Las shown below:

5-6sin@

M__8__&__A___2—8
4
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Consider the polar eguation,
1
re—
1-2sin#
Theorem: A polar equation of the form
ed ed
r=——0—— or r=—
ltecosf ltesind

represents a conic section with eccentricity e. the conic is an ellipse if e< 1, a parabola it e=1,
ora hyperbolaif g 1.

(a)
To find the eccentricity:

If r=;cumpaﬁngwith ,-=L__ then g¢=2.

1-2sinf ltesind
So. the eccentricity is _

Since e(=2)>1. so0 given conic is a hyperbola.

To find an equation of the directrid:

1 - y ed
If r=——comparing with p=—— then g =1.
1-2siné l+esin®

Since ¢=2. to get
1
d=—
e
.l
2
Since in the denominator of the given equation of the conic, the sign of coefficient of gn @ is
negative
So an equation of the directrix is y =-dthatis

y=-1/2|




When 3:;;-‘,’2:
1

" 1-2sin(72)
=-1
When g =3x/2:
_ 1
1-2sin(3x/2)
1
3

So, the vertices have polar coordinates are (-l,%]{%,%].

When g=1()-

PN S
1-2sin0
=1

When g=x:
_ 1
1-2sinx
=]

So, the x- intercepts are (],ﬂ].{l.x).
Note that r — 4o When 1-2sin8 = 0" or 0
And |-2sin@=0when sind =1/2

Thus the asympiotes are parallel to the rays g = g-_fﬁ and g = 5;;5_



Sketch of the graph of the hyperbola » =

as shown below:
1-2sinéd
iy
1
R —
1-2sinf
X
= -N/ ZF
-----j---i ..................................
Yy==5
2
3
(b)
Since this conic is rotated counterclockwise about the origin through an angle 3—'1. the

equation of the rotated hyperbola by replacing g with H—B—Ein the equation given in
1
r=——.
1-2sin@

So, the new equation is

1- Zsin(ﬂ— 3”] '
4

rF=




1

Sketch of the graph of the hyperbola " as shown below:

1-2ﬁn[ﬂ-3g]
4

Q18E

Theorem: A polar eguation of the form

ed ed
r=——— or r=—
l+ecos® l+esiné

represents a conic section with eccentricity e. the conic is an ellipse if e<|, a parabola if e=1,
or a hyperbolaif g>1.

Consider the polar equation,

Lo 4
5+6cost
Dividing the numerator and denominator by 5, write the equation as
4
o ———
5+6cos#
B 4/5
(5/5)+(6/5)cos8
4/5

T1+(6/5)cos@



(a)

-me aring with ed then o
1+(6/5)cos8 o S s <5

So, the eccentricity is g_

Ifr

Since e(=6/5)> 1. so given conic is a hyperbola.

To find an equation of the directrix

Ifr= comparing with r =L, then ed =%_

1+(ﬁ'5)cnsﬂ I+ecosd

Since e=%_tn get

=

I
L
L

E=
:.a|u:'°|

(PEY N S

Since in the denominator of the given equation of the conic, the sign of coeflicient of ¢gs@ is
positive
So an equation of the directrix is y = Jthat is

2
r=—-
3
wWhen H:;;-.{z:
4
re—_—
5+6¢co0s(7/2)
_3
5
When H=31r;'22
4
F=
5+6cos(37/2)
W
5

So, the vertices have polar coordinates are

[ii)[ii’]
5’25’2 )



“5-6
=—4

So, the x- intercepts are

{i.ﬂ),{—ti,;r).

Note that » — doo When 1+(6/5)cos@— 0" or 0
And 1+(6/5)cos@=0when cosfd=-5/6

Thus the asymptotes are parallel to the rays @ =cos™ (-5/6).

Sketch of the graph of the hyperbola » % a5 shown below

S+6cosé

i g

-0 8

E IR e N N
%]




(b)
Since this conic is rotated counterclockwise about the origin through an angle %. the equation

of the rotated hyperbola by replacing g with g _;in the equation given in

4
[ ——
5+6¢cos@

So, the new equation is

4
r=
Skeich of the graph of the hyperbola as shown below:
grap ype 5+ ﬁms(ﬂ 7 )

10

4 6

r= - —

5 +6cos| 6

T}
3_1 4
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B )

B (1—3[:059)

‘We sketch the comic withe =04, 0.6, 0.8 and 1.0 on a common screen

Given equation 1 r

Fig.1

‘We see that ellipse is nearly circular when e 1s close to 0 and becomes more
elongated as e reaches close to 1 but less than1 and for e = 1, the curve becomes a
parabola

Q20E

ed
(A) Givenequationis r=———
(1+esin &)

We sketch the conics fore=1andd=02,04,06,038, 1.0
Respectively on the common screen

! ey
de1 o408 d=02 d=04 ¢=08
Fig.1

‘We see that as d increases the opening of the parabola increases.



(B) Now we sketch the conics ford=1 ande=02,04,06, 038, 1.

L
2
e=02 e=0.4
., -“:.n':
"] 2 >\$ AR -lx
e=0 5
2
e=0.3
£ 3 a1
5
5
Fig2

We see that as ¢ —o*, the curve becomes more circular and as ¢ —1" the curve
becomes more elongated and at e = 1 curve becomes a parabola

Q21E

W
e




In figure there 1s a conic with eccentricity e, directrix = d and focus at the onigin.
Let P be any point on the conic then ratio of distance of P from the directriz to the
distance of P from the focus will be constant

InA POF
L PRO=m-8
then |QF|= rCos [}T— .‘5')

|27
—_— g
1|

= |PF|=¢|P/|

We have |PF|=r

And |Pf|=d—rcos[?r—9) [pFlzrcos[?r—Q)
Then

=}r=e[d—rcos(?r—9)]

=ed tercosf
z}r(l—e COS H)= ed
ed
=lr=—"
l-zcosd

This 15 the equation of conic.

Q22E

P

In figure there 15 a conic with eccentricity e, directriz y =d and focus at the onigin
Let P be any point on the conic such that IPF | =r



In triangle PFQ,
/PFQ=8

|77|=r
Then |PQ|=rsind
Andso |Pl|=d—rsin8

Then from (1) we have
F :e(d—rsinﬂ)
Z}r(1+esin9) =ead

/1+esm 5':]

This 15 the equation of conic.

Q23E

NG

In figure there is a conic with eccentricity e, directrizx ¥ = -d and focus at the

.
Let P be any point on the conic and |PF|: F
Then In triangle PFQ, |PQ|= 7 sin (27— &)
And then |P?|=d — r sin (27— &)

=d+rsin8 Since (sin (277 8) =—sin 8)



77| _
7]
=>r=e|H|
=ef{d+rsin &)
:}r(l—esinﬂ)=ed'_
e ad
"~ (1-esin8)
This 15 the equation of conic.

We have

&

=

Q24E

Given equations of parabolas are r=cf [1+|::os H) (1)
And r=d'.-"[1—-::osﬂ) _____ (2)
First we find the slope of the tangents to both the curves
For the first curve r :cf(1+cosﬂ)

dr —csnd

o = FY
d (1+[:os E)

Then slope of the tangent to the curver = f [1+ Cos .‘5') at any point 1s.

dy :r—gsinﬂ+rcosﬂ
TLet (ml)=a= i

—cos8—rsnd

csind . c
- s+ —
(1+cos8) (1+cosd)
_csinfcosd  csmé
(1+cosﬂ)2 (14 cosd)
—csin® 84c cos 81+ cos8)
- —csin8cos 8—csinF(1+cos8)
cos?8—sin?84cosd cos 28+ cos &
T 2sinfcosf-sn8  —(sin 28+sin 6)
cos28+cosd
=™~ (n 20— s d) —0)

cosd

d
1-cos 8

HMow the second curve 15 r =

dr dsind

== e 2
a8 (1—[:059)



Then slope of the tangent to the curve at any point 15

dy £5i1:115'+.i"n::-::n515'
(Let) ”’2=E=f
Ecosﬂ—rsinﬂ

dsin®8 dcosd
5+
(l—cos 9) [1— Cﬂsg)
ngcos H—Lsinﬂ
(l—cos H) (1— ccsﬂ)
3 d sin® & +d cos H[l—msé‘)
~ dsin & cos8 —d sin &{1- cos )
.ri(siﬂ2 8- cos® 8+cos .‘5')
- dsinﬂ(cosﬂ—]+cosﬂ)
_ cos H—cos 28
25in fcosB—sn &
:[:-_:)59—[:0_529 ___(4)
sin 28— s &

Both the curves will intersect at rnight angle when 7.2, =—1
So from (3) and (4) we have
cos 28+ cosfd cosf—cos 2P

—(sin 28 +sin &) (sin 28— sin &)
cos? 28—cos* 8
sin” 28—sin” &
(1-sin® 28)—(1-sin’ 8)
sin” 28—sin” &
_ 1-sin®28—1+sin’ &
 [sin*26-sin* )
—(sin” 28— sin” 8)
" (sin® 26 —sin’ 8)
==

Thus both the curves intersect at nght angle.

iy =

Q25E

Recollect the polar equation of an ellipse with focus at the origin, semimajor axis a, eccentricity
e, and directrix y =4 can be written in the form

~ a(l—e:)
" l+ecos@

The orbit of Mars around the sun is an ellipse with eccentricity e=0.093 and semimajor axis a=
2.28x10" km-



Find the polar equation for the orbit.

ﬂ{l—l‘?‘:]
“1+ecosd
(2:28x10°)[1-(0.093)' |
1+0.093cos @
_ (2.28x10°)(0.991351)

1+0.093cos@
3 2.26028028x10°
1+0.093cos 8

B 2.26x10°
1+0.093cos@

So, the polar equation for the orbit is

Approximately

_ 2.26x10° _
1+0.093cosd

Q26E

Recollect the polar equation of an ellipse with focus at the origin, semimajor axis a. eccentricity
e, and directrix y = 4 can be written in the form

all-¢°

_af1-¢)
l1+ecosd

The orbit of Jupiter around the sun is an ellipse with eccentricity e=0.048 and the length of

major axis is 1.56x10" km-

2a=1.56x10"
The length of the major axis is 1.56x10° Divide by 2 So the length of semimajor axis is
i = —
2

a=0.78%10" km_



Find the polar equation for the orbit
all-¢
" 1 -E E'CDSl'
(0.78x10°) [ 1-(0.048)" |
T 1+0.048c0sf
~ (0.78x10°)(0.997696)
1+0.048cos8

_ 0.77820288x10’
1+0.048cos 8

B 7.78x10°
1+0.048cos

So, the polar equation for the orbit is

Approximately

. 7.78x10°
1+0.048¢cos

Q27E

Given the length of major axis = 2a =36 18 AL
=a=18.09AL

alil—ez:l
l-ecosé
18.09[1-(0.97)' |
=r=
1—[0_9?) cosd

1.07
~N—_—
1-09fcos &

And =097

Equation of orbat 1s r =

7

Mazimum distance from the comet to the Sun
=a(1+e)
= (IE.UQ) (1+l'.].9?)
=18.09x1.97

=[35.6440].



Q28E

Given e=09951

Length of major axis 2a=356.5 Al
=a=178.25 AU

2
Byudionsof the.arbibss e afi-<)

l-egcoséd

_ (178.25) (1-(09951)°)

=r=
1—(0.9951).(:055
17426
= |
1- [0.995 1) cosd

Mazimum distance form comet to Sun=a (1)

= (178.25)(1-0.9951)

= (0.873 AU
Q29E
Given ¢=0206
And maxzimum distance from the Sun= 4.6 x10" om
=Perihelion distance from planet to Sun=a (1-¢)
=a(l-e)=4.6x10"
=a(1-0.206) = 4.6x10"
4.6x107
= |la=
0.794
So mazimum distance from the sun=a ({1+e)
7
_ 200 41 0.206)
0794
s 7.0x10" ko
Q30E

Given that
Perihelion distance from the Planet to Sun = 4.43x10°km
=a(l-e)=443x10"
= a-—ae=443x10° -—— (0

Aphelion distance from the Planet to Sun=7.37x10°km
=a(l+e)=737x10° km

=a+ae=737x10Ckm ———(2)



Adding equation (1) and (2), we have
24 =11.8x10" km
= a=5.90x10° km

Putting this value in (1)
a{1-e)=4.43x10°
5.9x10° (1-¢) =4.43x10°

443
=l-e=——
59
443
=e=1-——
59
Eccentricity = |e= 0.249
Q31E
‘We have e =0.206
And a(l-e)=46x10
=a(1-0.206) = 4.6x10"
_4.6x10
0.754
) o a(l—en:]
Equation of the orbit 1s r=——<
1-ecosd
—af1-2*)esin @
Then £= ( )

48 (1 —ecos 9)2

2 242 2 .
=>r2+(£]2— a (1—2) +a2|:1—e) sin’ 8

48 _(l—ecosﬂ)j (l—ecosﬂ)‘
201_ 2 2
:Lﬂ),‘(l+92 cos? 8— 2ecosd +&° sin’ H)
(l—ecosﬂ)
a (1—&2)2

_m(l—kcosﬂ+22) [sin25'+mszﬂ=l]
—ecos



=, fdrY
Solengthofthenrbltlsﬂ—ln | 28

’[1—29[:05 E"+ei)
(l—ecosﬂ)‘

2x 1—2€c059+&'2)
:}Lzatl—ez)_l-n ‘ﬂ(l—ecosﬂ)i

22 Jl11—22c0s8 +ei)
=t ‘K(l—msa)“

:L:Lha(l—e’)

a8

a8

« J1— 2x0.206 cos8 +(0.206)"
= Le44x10° (1-(0.206)") [ {! cos6+{0206) e
0 (1-0.206cos8)”

(25 +/1.04— 0.412cos &
= La428x10°[ (1=0206core)

a8

J1.04—-0412cosé

(1-0.206 cos8)’

For evaluating the length of orbit we use Simpson’ s rule wath 2 = 20.
Then ag=tE-E 840 7T
20 10 3 30

Subintervals are [0, 7/ 10],[7/10, 7f5).[7/5, 37/10], .. [197/10, 2]

Let F(8)=

Then by Simpson” s rule the length of the curve 1s

§ 3 18 19
L% 4.28x10 3—’;[_{[0)+ 4_{[%} 2f(%)+4f(£)+......+zf(l—;)+4f(1—;)+ f[ZJr:]]

=|L36x10° km




