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CEM — Review SP 1 — The Ellipse

(1) &)

{ii)

(i}

(i)

- :
The ellipse & has the equation x° + %f— =1.

{iy  Find the eccentricity and the foci of &.

Find the length of the major and miner axes of &

Write down the equations of the direetrices of §.

Sketch &.

(%]
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Consider the ellipse EE A+ {;;E w i, drwse above, with ecceninelty
#

(1) Write dovwrn in terms of & and 2 the coordinates of the focus

associated direcieg.

&,

E, und the eqiaticn of he

{ii} Show that the equation of the normal to the ellipse at the paint F{z), ¥ ] is given by

n ¥

Y.L N
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(lify  Let { be the x-intercept of the normal sud fet M be the foot of the perpendicalar from
F 10 the directrix as shown in ke disgram. Show that 9.5 = e*PM .
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(3)

The diagram akove shows an ellipse with pasuneiric equation

b
It

= Jcogd
= dajnd

s
1

fiF  Write down the caftesian equation of

elfipes,

(ii] Find the coordinates of the foci 5, and 5, .

[ 3
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{ili)  Find the equation of the direotrices y = d, and ¥ = .

(v} By ysing 2 characterisation of an effpse as = locus, or othersise, show that
5 P+5.F =1,




CEM — Review SP 1 — The Ellipse 6
@ 0 ' ‘

1) Find the coordinates of the points O and £ whers the tangent at 2 mests the two

targants of the extremites of the major ads =
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iy Hence prove that the interval OF subtends a right angle at sither focus
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2 2
x oy
5) (& An eltipse has equation ?5’{" '{;}_ =1

i Show that this is the equation of the locus of 2 point Pz moving such that the
som of its distances from A (4, O) and B (- 4, 0) iz 10 units,
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(i}  Calenlate the eccentricity of this ellipse.

(iii)  State the equations of the directrices 1 7this ellipse.

{iv)  Find the eguation of the tangent to the cnrve at a point O (s, &) which lies on the
allipse.

el
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SOLUTIONS

(DO W

(i)

(i)

{iv)

£1 mark)

The focd are focated at {0, ae) , that is &t {3 afgj and {0,— 32, {1 mark)
The kength of the major axis is 4 3nits and the length of the misor axis is 2 units.
{1 mark)

. . __— , .a
The eguations of the directrices are ghven by y= 2=

{1 mark)

b
]

(1 mark)
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The equation of the normal is y - y,= aﬁi;ﬁ ~x}
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Hence 98 = 2P, &
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(3) & 1) r=3cosh, y=4dsind

it

cogd

(WETE

= 5in8

oy ]

Now cos” B + sif = |

1'2 'pi _
Sg=— ===
R

&

iy 4=
BE o og=

Thﬁ Foct are &) {0, a2] amd 5400 —ae).

BT
7
16
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=l s

B

The lower diractsix ts v ==12,

L}

{iv) § P =ePM, whare PA, is the dismance from P o thee bine p= ;,.fg

PMy=y—dy +

= {*“fl ‘éﬁ




CEM — Review SP 1 — The Ellipse

13

@) a

i)

0 r
er.h'” {7 cosd hzind 3
- vl ‘;."%;\_ it
. A v w— = en RSN W
‘ 4 )
\k’*—\._a&‘w “Mn_‘.-" /;

fonsd F}F;iias,-f} 1

a b

ysgss§ _

O x=-a0 = =—posflé: i

Sima?
Q(—ﬂ*, M)
g
Py , v g

Pama o enpfea—a=|
b

by

{1 —cozd) .
gind E

n{a, b meuaﬂ:l}

sind

S, f?}
Pl +ensd)

i o oo BH3EE
e gz £ T e
_B{l+cosd) _ bft—cosd)
=t} + 2 sin & “a(1-e)sing
Bll+ensd)  B{l-cosd)
~ar{ 1+ gj,ggf}ﬁ?g“ — & }sin &
B (1~ 0)
at f]gaﬂﬁ:.;ﬁ’ e
LSO LSR

Ny ity 58




CEM — Review SP 1 — The Ellipse 14

GOlaxiy) PA +pP 3 =182
A =10 - P03
“@&@ﬂ~z;ﬁé~£ﬁJﬁ*ﬁ A
E’)C;’ﬂg:.‘jéﬂi;’i’f—kr}xl‘iajz —l—rﬁf’r%“’;;-:i

- E%%ug

- :ﬁ_z%ua

;:zg( e E;I_—H'E,-%ui)

i

=" ThdempAeT 2 5

£ 5+ e 16"
Loz “6’3?5#14::@#4—-%3"&;;:

3%3?4;§ﬁ‘hg&b
el T
I W

;:}_:L:
iisgﬁ
. &
oo
- = = i..;i;—
%
L) Q“
(M) Directrices ;i;iig
oo =2
by
= s %
Lk




CEM — Review SP 1 — The Ellipse

o * 38 2y
= P%}iﬁﬁ
. g, G do)
Ja Qj I@*ﬁi; @‘g %&ﬁ%}@ﬂ LT 3
iS5 “;gi .
;}g.b . .
Eemre | o =k n_ii’?‘ e —a)

Y
s E: » -—Q_“‘;\Ll—?——‘ﬁqﬁf ety

Aot -+ g‘bb\—j _oaskraga”

i
sans @3 4 o slea2
=5 =N 9 a5

15




