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Day 15
9.1 The Circles and 9.2 The Ellipse

1. Circles

Next, we will start graphing specific categories of equations such as
circles, ellipses, hyperbolas and parabola. We begin with circles.

Definition: A circle is the set of all points in a plane that are equidistant
from a fixed point called . The fixed distance from any
point on the circle to the center is called the .
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Standard form of an equation of a circle

Given a circle centered at (h, k) with radius r, the standard form is

1

-

center
radius

center :In,
diameter = 2r ↓

Xcoord

of center· ((h , k) = (2 , 1)

r = 3

(x - h) + (y- k) = r



Example 1

1. (x→ 4)2 + (y + 3)2 = 25

2. x2 + (y → 1/2)2 = 12

3. x2 + y2 = 7

Example 2 Write the standard form of an equation of a circle with center
(→4, 6) and radius 2.

2. Recall: Distance and Midpoint Formulas

Distance Formula: The distance d between two points (x1, y1) and (x2, y2)
is:

d =
√
(x2 → x1)2 + (y2 → y1)2

Midpoint Formula: The midpoint M(x, y) of a line segment with
endpoints (x1, y1) and (x2, y2) is:

M
(x1 + x2

2
,
y1 + y2

2

)

2

(x -4) + (y - k)2= r2

~4+ (y
-()= 52 ()

(h ,k) = (0, 1/2)
~P+ (y

-1) =
v =H =V =B= 2

(x-0+ (y-0)=() (h ,k) = 10 , %
r = E

hk-

(x -4) + (y - k)2= r2

(X +4) + (y-) =
2

~
(1 ,2) = (X,3. ]

2= (3, 1) = (x2 ,y)
!

a =Vs-1) + (1 - 22 =V+ 1 =V

M(3 , (2) = (2 , 3(2)
= ( , 15)



Example 3 Write the standard form of an equation of a circle with the
endpoints of the diameter as (→1, 0) and (3, 4). Graph the circle.
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General form of an Equation of a circle

An equation of a circle written in the form x2 + y2 + Ax + By + C = 0 is
called the general form of an equation of a circle.
Example 4 Write the equation of the circle in standard form by
completing the square.
x2 + y2 + 10x→ 6y + 25 = 0

3

(x- h)2 + (y - 4)2= r2

-

( ,4) M , Ye) =(,
· midpoint = (1 , 2) = center

(h .k)= (1 ,2)

(-1 ,0) r=x2+ (4 -2) =[+ 4= =V
=2

Answer : (X-1)+ (y-2)= 8

completing the square
* + 10 x +25 = - 25+25

=

①group
the X term together take hell of coefficient

and group the y terms ,squareane
togethe. & (E)2 = 25
*+Ox+5+y
-
by+q =25+

25+9

② complete the square in X
(x + 5) = 0diya

center : (5 ,
2)

r : r=3



2. Ellipses

In this section we study ellipses from a geometric point of view.

Definition: An ellipse is the set of all points in the plane such that the
sum of the distance between a point (x, y) and two fixed points is a
constant.
The fixed points are called

An ellipse may be elongated in any direction. We will study only those
that are elongated horizontally and vertically.
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-

&

foci (plunol of focus) of the
ellipse .

(x
,y)

-Oon I
-
S

⑨

b

· center : (0 ,0)
·Center (90)

· elongated horizontally · clongated vertically (along
as

j

calong the x
axis)

· foei (0 ,c) & (0 ,
-2)

·

foci (c ,
0) & (c ,0) · vertices : (0 ,2) & (0 ,-a)

· vertices (9 ,0) & (-a .0) · covertices : (b ,0) &-3 ,0
~ covertices (0 ,b) & (0 . -3)

Length of major aXis : 2a
Length of minor axis : 2 b



3. Equations and Graphs of ellipses

The following box summarizes the equation and features of an ellipse
centered at the origin.

5



Example 5: Given
x2

16
+

y2

9
= 1, graph the ellipse and identify the center,

foci and vertices.
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+
· since 4)3 we

have ellips
& elongated along

Xaxis
Q= 4

&
·
vertices (4

, 0)& (4)& · covertices 3= >

ca2-y2
(0,)8(02)

⑤
· foci c = 4

= 32
= 16 - 9
= 7

(V7 , 3)& (V7, 0)

major axis : 20 = 24 =6
(2 .6 , 07273 .6,%

minor axis : 23= 6



Example 6: Find the foci of the ellipse 25x2 + 9y2 = 225, and sketch its
graph.
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+ 1 or
E25 25

·
↓ t
a= 5% 3= 3

= 13

j= al3

= 25 - 9

c= 4

Colculator Instructions .

·

First solve for y :

25x + 9y2= 225
2

=25

2
225 - 25X
-y = 9

y = =V225 - 25x2-
9



Example 7: The vertices of an ellipse are (±4, 0), and the foci are (±2, 0).
Find its equation, and sketch the graph.
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a = 4

& c= 2

c=at-5- 4 = 16 -32
⑤ & ① ⑨ - 12 = -32

- 32 12
S= 25 -3 .4

B



4. Graphing and Ellipse centered at (h, k)

Replacing x by x → h and y by y → k shifts the graph of an ellipse h
units horizontally and k units vertically.

Example 8: Given
(x→ 3)2

16
+

(y + 2)2

25
= 1, graph the ellipse and identify

the center, foci and vertices.
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O
- mispenter:(Sgo is

a= 5

3= 4

·
(2)

vertis : (2)d)

Gliz) ·
, i 1 (ii) (7-2)

-&
(,)



Example 9: Practice: Given 3x2 + 7y2 + 6x→ 28y + 10 = 0, write the
equation of the ellipse in standard form, graph the ellipse and identify
the center, foci and vertices.
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10

= 1 or2 = /

(1
,

2+
5)
vertex

3x+7y2+ 6x - 28y = - 10
3x2+ 6X +7y2- 26y=

- 18

(- 1+7, 2) 3(x2+ 2x( +7(y
=
4y)=%0

⑧ focit covertecis

3( +7 (y by ) =10

3(xi+2x + 1) +7(y
=yy +4) = - 10 +3 +28
2

+(y =2) =

+=
a=V , b=1 belongated horizontally)
center [1 . 2)
foci : c=ab

= 7 - 3 =4


