Solutions for In-Class Problems 20 for Wednesday, April 11

These problems are from Pre-Class Problems 20.

1. For the following ellipses, identify the center, the major axis, the vertices, the
length of major axis, the foci, the minor axis, the endpoints of minor axis, and
the length of the minor axis. Sketch the graph of the ellipse in a, b and d.

L b, 9x% 4 25y2 = 275
& 49 7 64 ' y =
9x2  36y?2
C. 16 5y =1 d 9(x —2)* + 4(y + 7)* =144

2. Write the standard form of the equation of the ellipse with vertices of
(0, -8) and (0, 8) and foci of (0, —6) and (0, 6).

SOLUTIONS:
X2 y2
l1a. 29 + Vi 1 Back to Problem 1.

Center: (0,0)

Major Axis: y-axis

Vertices: (0, £8)

NOTE: a’=64 = a=8sincea >0

Length of the Major Axis: 16
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1b.

NOTE: The length of the major axis is the distance between the two vertices
of the ellipse, which is 2a = 16 since a = 8.

Foci: (0, +,/15)
c’=a’-b?’=64-49=15 = Cz\/ﬁsincec>0

NOTE: a”=64 and b®= 49
Minor Axis: x-axis

Endpoints of the Minor Axis: (£7, 0)

NOTE: b*=49 = b =7 sinceb > 0

Length of the Minor Axis: 14

NOTE: The length of the minor axis is the distance between the two
endpoints of the minor axis of the ellipse, which is 2b = 14 since b = 7.

Sketch: I will owe you the sketch.

Ox* + 25y% = 225 Back to Problem 1.

The equation of this ellipse is not in standard form. To obtain the standard
form of the ellipse, we need to divide both sides of the equation by 225 in
order to get 1 on the right side of the equation.



x4 25yl 205 = 2K, BY 25 xF y°
ey = = 225 T 225 225 2

Center: (0,0)

Major Axis: x-axis

Vertices: (x5, 0)

NOTE: a’=25 = a=5sincea >0

Length of the Major Axis: 10

NOTE: The length of the major axis is the distance between the two vertices
of the ellipse, which is 2a = 10 since a = 5.

Foci: (£ 4, 0)
c’=a’-h?’=25-9=16 = ¢c =4 sincec > 0

NOTE: a?=25 and b%=09

Minor Axis: y-axis

Endpoints of the Minor Axis: (0, +3)

NOTE: b?=9 = b =3sinceb >0

Length of the Minor Axis: 6



1c.

NOTE: The length of the minor axis is the distance between the two
endpoints of the minor axis of the ellipse, which is 2b = 6 since b = 3.

Sketch: I will owe you the sketch.

+ =1 Back to Problem 1.

The equation of this ellipse is not in standard form. In the first fraction, x> is

9 9 16
being multiplied by 16 Multiplication by 16 is the same as division by 9

x2 X
Thus, we will write the first fraction of 15 8 16 - In the second fraction,
9

36 36
? is being multiplied by = Multiplication by — is the same as division

5 2 y°
by 36" Thus, we will write the second fraction of c  as E Thus,
36
9x>  36y? Xty
16+ c :1:>16+5—1
9 36

Center: (0,0)

Major Axis: x-axis



_ 4
Vertices: ig’ 0

16 4

NOTE: az=§:> a=§sincea>0

8
Length of the Major Axis: 3

NOTE: The length of the major axis is the distance between the two vertices

_ o 8 4
of the ellipse, which is 28 = 3 since a=_,

3
59
Foci: [iT’ 0]

6 5 64 5 59 /59
szaz—b2=———=———=—:>C= .
9 36 36 36 36 g Since ¢ >0
16 5
NOTE: 9 and 36

Minor Axis: y-axis

v

Endpoints of the Minor Axis: [0’ i

5 5
N G R
NOTE: 36 5 sinceb >0



1d.

J5

Length of the Minor Axis: 3

NOTE: The length of the minor axis is the distance between the two

5
endpoints of the minor axis of the ellipse, which is 2b = % since
, 5

6
Sketch: I will owe you the sketch.
9(x — 2)% + 4(y + 7)? =144 Back to Problem 1.

The equation of this ellipse is not in standard form. To obtain the standard
form of the ellipse, we need to divide both sides of the equation by 144 in
order to get 1 on the right side of the equation.

9(x — 2)° LAy + 7)% 144

O(x = 2)* +4(y + 7)" =144 = —— 1 =
(x-2° (y+D° _,
16 36
Center: (2,-7)
Major Axis: Vertical: X=0+2 = x=2

NOTE: The equation X = 0 is the equation of the y-axis.

Vertices: (2,-13), (2,-1)



(0, £6) + (2,-7) = (2,-7 £ 6)

NOTE: a’=36 = a=6sincea >0

Length of the Major Axis: 12

NOTE: The length of the major axis is the distance between the two vertices
of the ellipse, which is 2a = 12 since a = 6.

Foci: (2, -7 - 2/5), (2, -7 + 2,/5)
(0, £2/5) + (2,-7) = (2, -7 %+ 2,/5)
c2=a’-h?=36-16=20 = c =20 =2,/5 since ¢ > 0

NOTE: a’= 36 and b%= 16

Minor Axis: Horizontal: y =0+ (-7) = y=-7

NOTE: The equation Y = 0 is the equation of the x-axis.

Endpoints of the Minor Axis: (-2, -7), (6, = 7)
(£4,0)+(2,-7) = (2+£4,-17)

NOTE: b?’=16 = b =4sinceb > 0

Length of the Minor Axis: 8



NOTE: The length of the minor axis is the distance between the two
endpoints of the minor axis of the ellipse, which is 2b = 8 since b = 4,

Sketch: I will owe you the sketch.

Vertices: (0, —8) and (0, 8) Back to Problem 2.

Foci: (0, -6) and (0, 6)

Since the vertices of an ellipse lie on the major axis and the vertices are
(0, £8), then the major axis is the y-axis. Also, since the vertices are given
by the points (0, = a), then a = 8.

The foci of an ellipse, where the major axis is the y-axis, are given by
(0, £c). Since the foci are the points (0, = 6), then c = 6.

Since c> = a’—b%*and a = 8 and ¢ = 6, then

c’=a’-b*= 36=64-b*>= b*=28

2 2 2 2
X—2+y—2:1: X—+y—:1
b a 28 64

X2 y2
- — + — =1
Answer: 28 64



