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M 3.4

This is the math that you REALLY have to know... Notice: Just as we had standard equations for
parabolas and circles, we also have a standard form equation for ellipses. The center, just like for circles, is (h,k). We
have an equation for the coordinates of the foci, just like with parabolas. We also have not one but two mysterious
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lengths.
Standard Form of Equation (x ;Eh}Q + y ;:}2 =1 4 ;;()2 + u ;;1)2 =1
Center (h, K) (h, K)
Direction of Major Axis Horizontal Vertical
Foci (h+c k), (h—c k) (h, k—c), (h, k+ ©)
Length of Major Axis 2a units 2a units
Length of Minor Axis 2b units 2b units

y
(=2,0)_~7 { 2 (a0)
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\. blo \ /
[ ¢ X
F, (=c,0 F.(c.0
[Center| [Minor axis |

In case you want to know ho
look at the diagram to the/le
Yes, you will have to worl
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This is not so bad. It is very, very similar to writing the equation of a circle

oemple 2 Lt 4Gyt e 9n 3 =3

2 2 ~-3& = -3¢ When you write this into your notes, | want
ZILX + é? + ¥ X 3 a’ you to justify each step. That means: write

171X1 + P 633*3é5:‘34 what | did in that step
HOTH )+ €y 6y )= -
HOTr Y eyt - 3¢

HQx 2 +3x+1)+é(g et )= S 3 /D +6(?)
4(X+)) +é(a 3)* 24

o

[PTT T[T T]

«{4:2 + 6%+ Bx— 36y = 734}

DV

The center of the elhpse is (—1, 3). Since a® = 6,a = V6.
Since b2 =4, b =

1y 3)
The length of the major axis is 2V6, and fhe 1¢n the minor axis is 4. Since the x-term
has the greater denominator, the major akis 1 nt¥y, Plot the endpoints of the axes.
Then graph the ellipse.
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If you need more help, then please read pages 433 to 438 in your book. | will
also be here at lunch tomorrow and after school until 6pm.
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13. The length of the major axis of an ellipse is 2a
units. In this ellipse, the length of the major axis
is the distance between the points at (-4, 0) and
(4, 0). This distance is 8 units. Use this length to
determine the value of a.
2a=8

a=4
The foci are located at (3, 0) and (-3, 0),s0¢c = 3.
Use the equation ¢ = g2 — 5% to determine the

15.

Use the remainder of the period to work on these problems. In order to go out
for EB-RTI you must finish 13,15,27 and 29.... AND have all your work in.

The center of the ellipse is at (-2, 0), so the
equation is of the form R‘;# + “’—:'2 =1, where
h = —2 and % = 0. The length of the major axis of
an ellipse is 2a units. In this ellipse, the length of
the major axis is the distance between the points
at (-2, 4) and (—2, —4). This distance is 8 units.
Use this length to determine the value of a.

a=4

value of b. The foci are located at (—2, 2V/3) and (-2,-2V/3),
c?=a® - b? s0 ¢ = 2V/3. Use the equation ¢? = a® — b2 to
32=42—p? determine the value of b.

9=16 — b* c? = q? — bt

b2=17 (2V3)2 — 42 — p2
Since the major axis is horizontal, substitute 16 12 = 16 — b2

2 _

for a® and 7 for 5% in the form % + % = 1. An bi=d

o an or brin the Dl;m ”22 b Thus, an equation for the ellipse is

i inse is & + L — _ T

equation for the ellipse is w7 1. & 160,: 4k \4 2 _ o % + \“;2}2 -1

17. The major axis of the ellipse is vertical, so the
equation is of the form U;# + U‘;—z’”z =1.The

center of the ellipse is the midpoint of the major
axis, which has endpoints (2, 12) and (2, —4). Use
the endpoints to determine the coordinates of the
center.

k) = [x ;r!y ;y )

. The major axis is horizontal, so the equation is of

= kP

the form + L%hz = 1. The center is at

(5,4),s0 A = 5 and k = 4. The length of the major
axizs of an ellipse is 2a units. In this ellipse, the
length of the major axis is 16 units, so a = 8. The
length of the minor axis of an ellipse is 2b units.
In this ellipse, the length of the minor axis is 9

units, so b = g_ Thus, an equation of the ellipse is

=(2+2 12+|—h} x—B5R , (y— 4P x—5P "

2+ 3 Tt ge —1loor Tt oAt =1,
— (i 8) GF E

“le2ve -

=(2,4) 21. The minor axis is vertical, so the equation is of

The center is at (2, 4),so h = 2 and k = 4. The
length of the major axis of an ellipse is 2a units.
In this ellipse, the length of the major axis is the

distance between the points at (2, 12) and (2, —4).

This distance is 16 units. Use this length to
determine the value of a.

the form "‘%,’W + L‘;# = 1. The center of the

ellipse is at (0, 0), so i = 0 and k& = 0. The length
of the minor axis of an ellipse is 2b units. In this
ellipse, the length of the minor axis is the
distance between the points at (0, 5) and (0, —5).
This distance is 10 units. Use this length to

2a-18 determine the value of b.
@=8 26 = 10
The length of the minor axis of an ellipse is 2b b=5

units. In this ellipse, the length of the minor axis
is the distance between the points at (4, 4) and
(0, 4). This distance is 4 units. Use this length o
determine the value of b.

The foci are at (12, 0) and (—12, 0), s0 ¢ = 12. Use
the equation ¢? = a® — b2 to determine the value
ofa.

21— g?— p2

2h=4
h=2 122 = g2 — K2
. . : 144=a® - 25
Thus, an equation for the ellipse is 160 = a?

y— 4P | x—27 _ y—4F | x—27 _
7 tom L oor ¥+ % L

Thus, an equation of the ellipse is

G072 | Gy —0F _ R
i tog -1 oo mg+Ep=1
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23. The center of the orbit is the origin and the major
axis is horizontal, so the equation for the orbit of

Mars is of the form ‘2 + 3— = 1. The points at

which Mars is the cl{:sest to and farthest from the
Sun are the endpoints of the major axis. For an
ellipse, the length of the major axis is 2a units.
For this ellipse, the length of the major axis is the
sum of the distance of Mars from the Sun at its
closest and farthest point and the diameter of the
Sun, or 155.0 x 10% + 800,000 + 128.5 x 108
miles. Therefore, 2a = 284.3 » 108, or a = 142.15
» 108, In other words, the distance from the
origin to one of the endpoints of the major axis is
142.15 > 108 or 142.15 million miles. At its closest
point, Mars is 128.5 million miles from the Sun.
Therefore, the Sun is 142,15 = 105 — 128.5 = 108
— 400,000 or 132.5 » 10° miles from the center of
the orbit, so ¢ = 132.5 x 10°. Use the equation
2 = a? — b2 to determine the value of b.
b2
(132.5 = 10%7 = (142.15 = 1082 —
b? = 2.00 x 106
Substitute the values for a? and #2. An equation

for the orbit of Mars is ahout

2 -1
202 x 1008 ’

=g —
bz

* 2.00 = 1018

30 3% + 9y = 27
B vt
o T 1
Ed )f —
o t3=1
The equation is of the form 7 + L =1, where
a =3 and b = /3. The center is at (0, 0). Use the
equation ¢2 = a2 — b2 to determine the value of c.
P -1
2=0-3
=6
c=V6
Since ¢ = VB, the foci are at ( =V/B, 0). The length
of the major axis is 2(3) or 6 units. The length of
the minor axis is 2(V/3) or 23 units.

| o

35, Bx?+y2+ 18 — 2y +4=0
Ba2+6x+ )+02-2y+ )=—4+3( )+
Bl +Bx+ N+ (2 -2y +1)=—4+30)+1

Bx+3P+(y—12=24
3u_+3\*+w;41)2=1
mmz w-l)‘_l

The equation is of the form

where h = =8,k =1,a = 2\,@ and b = 2V2. The
center is at (—3, 1). Use the equation ¢ = a® — b*
to determine the value of c.
c=a? — b?
2=24 -8
?=16

c=4
Since ¢ = 4, the foci are at (—3,1 = 4),0or (-3, 5)
and (=3, —3). The length of the major axis is
2(2V/6) or 4V/6 units. The length of the minor axis
is 2(2V/2) or 42 units.

y— kP + u—zh}f -1
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27. The equation is of the form ""— + ? = 1, where

a =10 and b = V5. The cent.er is at (0, 0). Use
the equation ¢2 = a? — b? to determine the value

of .
2=q?— b2
=10-5
ct=5
c=V5

Since ¢ = V5, the foci are at (0, +V/5). The length
of the major axis is 2(\/10) or 2V/10 units. The
length of the minor axis is 2(\/5) or 2V/5 units.

¥

N
\

& o X
¥,
e },‘2 XZ_
'W+T_1

The equation is of the form "r L) —"%

where h = -8,k =2,a = 12, s.ndb = 9, The
center is at (—8, 2). Use the equation ¢ = a2 — b2
to determine the value of c.

29, 1,

ci=a?— b2
=144 — 81
c? =63
c=3V7
Since ¢ = 37, the foci are at (—8 + 3%/7, 2). The

length of the major axis is 2(12) or 24 units. The
length of the minor axis is 2(9) or 18 units.

33. 1622 + 0y = 144

The equation is of the fnrm + ‘— =1, where
a=4and b= 3.The cenLer is at (D 0). Use the
equation c2 = a2 — bZ to determine the value of ¢.

_p?

Since ¢ = V7, the foci are at (0, + V7). The length
of the major axis is 2(4) or 8 units. The length of
the minor axis is 2(3) or 6 units.

¥

A
16x" + 0y = 144

37. Ta? +8y2 — 28 — 12y = —19
T —dz+ )+36%—dy+ I=—19+70)+3( )
Tl — dx +4) + 3% — 4y + 4) = —19 + T(4) + 3(4)
Tx— 22 +3(y -2 =21
qula,z+3w 12}2 1
[ "v’+ z—zF,l

The equation is of the form [;F + [xb;,m =1

where h =2,k = 2,a = V7, and b = V3. The
center is at (2, 2). Use the equation 2 = a? — b? to
determine the value of c.

PR B
2=7-3
=4
c=2

Since ¢ = 2, the foci are at (2, 2 = 2), or (2, 4) and
(2, 0). The length of the major axis is 2\/7) or
2V/7 units. The length of the minor axis is 2(V/3)
or 2V/3 units.

¥




	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6

