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Section 1.3 - Circles

We rely very heavily on the Distance Formula from Section 1.1.

The Standard Form of the equation of a Circle of radius 7 in the xy-plane, with its center
at the origin (0, 0) is given by
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In general, the equation of a circle of radius » and center (#, k) is given by:
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Recall: (u .,.w\)ﬂ—: Gt 2uw +
< 2
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Learn to complete the square in as short a time as possible.
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that the equation represents a circle by rewriting it in standard form.
&L x> +y?+8x—4y+19=0 .
ﬁ x* £ & +y'=ty = -9

€ -4~y Y7
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Find the center and radius of the circle.
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Find the center and radius of the circle.

2aivlogl = ¢v Ch ) =EPOD
y° =81l = ¢
1 = (ﬁ_l =?
center (x,y) = ( 0,0 )
radius r= 9 9
(o,‘n
Sketch its graph.
(“1",\ 5
(2,.0)
(o""
Find the center and radius of the circle.
2 Y 2
(x—4)2+y>=4 (x-4) 4-(\1-0) = =2t=r
w-h= X—4 9 -¢= 9-0
center  (x, y) =( o ) ) ch=-Y =0
2 w4 K=

radius 2

Sketch the graph of the circle.
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Find the center and radius of the circle.

(x+2)2+ (y-1)2=16

( )

3

center (x, ¥)

radius r=

Sketch its graph.

Find the center and radius of the circle.

(x+4)2+(y+2)2%=09

( )

center (x, v)

radius r=

Sketch its graph.

Find an equation of the circle that satisfies the given conditions. (Use the variables x and y.)

5 Center (-1, 3), radius1

Find an equation of the circle that satisfies the given conditions. (Use the variables x and y.)

6 Center (-8, —4), radius 2
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Find an equation of the circle that satisfies the given conditions.

7 Center at the origin;  passes through (1, 6)
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|1+l11 = 3%

(x- N+ G- L =3#

-
r =

Find an equation of the circle that satisfies the given conditions.

Endpoints of a diameter are P(—-2, 2) and Q(6, 8)

8
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Find an equation of the circle that satisfies the given conditions.

9 Center (5, —4); tangent to the x-axis
2
nY (s(—ﬂq'*' () = e
{s;0)
X
D> r = \’

Find the equation of the circle shown in the figure.

10
(% 10) + (\,_(.)1 = 36
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Show that the equation represents a circle by rewriting it in standard form.

11 X2+ y? - %x + %y = % You Probably Should See #12.
This one's mechanics are more complicated. I got #11
and #12 out of sequence because WebAssign presented
Find the center and radius of the circle. them in this order, and I didn't catch it in time..
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cemer oy ’—‘ ) Click Here for Completing the Square for
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https://harryzaims.com/public_html/121-online/1340-online-fall-23/videos/Chapter-1/1-03/videos/00b-Complete-the-Square-for-Circle-Equations.mp4
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Show that the equation represents a circle by rewriting it in standard form.

12 X*+y?+8x -4y +19=0

(x e )" Oy =16 420
(Yl-'l\’."f'(\, 2=\

Find the center and radius of the circle.

center (x, ¥)

radius r

o

Show that thiiquation represents a circle by rewriting it in standard form.

13 5x =0 DFV-'J-I Lb (J:

Find the center and radius of the circle.

center  (x,y) = ( Ts.{, o )

| =
radius r = ' -

T+ Bx 1—77—‘47
+o ivtro here

Click Here for Intro Video, where #12

( 4,72 ) is an example!

=-19

10


https://harryzaims.com/public_html/121-online/1340-online-fall-23/videos/Chapter-1/1-03/videos/00b-Complete-the-Square-for-Circle-Equations.mp4
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Sketch the region given by the set.

14 {(x,y) | x2 +y? <9y We'reinside or on the circle of radius » = 3, centered at
the origin.
1
/\( °I;7
(3,9 .07
X
(09

Show that the equation represents a circle by rewriting it in standard form.

15 5%x2 + 5y2 + 10x -y =0

ﬁ See #13

Find the center and radius of the circle.

center (x,y) = ( )
radius r=

11
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Sketch the region given by the set.

16 {(x, ¥) | x>+ y? > 9}

This is just like #14, only it's ">" instead of "<".

So we're OUTSIDE the circle, but NOT on the boundary, so we need a dotted line on
the boundary of our shaded region.

C, ¢
17 Find the area of the region that lies outside the circle x2 + y2 = 9 but inside the circle x2 + y2 -4y - 21 =0.
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Sketch the region in the coordinate plane that satisfies both the inequalities x2 + y2 <49 and y = |x|.

18

What is the area of this region?
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(a) Find the radius r of each circle in the pair and the distance between their centers; then use this information to determine
whether the circles intersect. N 2%
L300 See if the sum of the radii is greater than the

() (x=-32+(-12=9f
19 r= S distance between the centers!
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Find the distance between their centers.
RN

Do the circles intersect?
O Yes

(>
— ¢ Ace, )7+ [-1-7)
(\-\ ’\\” q >
(iii) (X—4)2+(y+ 1)2= 1 / _ q}-"—? =\F‘:”

O

Find the distance between their centers.
LY ¥ ‘7’ S
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|@ ircles intersect?
s

O No




1-03-notes.notebook August 27, 2023

(b) How can you tell, just by knowing the radii of two circles and the distance between their centers, whether the circles
intersect? Write a short paragraph describing how you would decide this, and draw graphs to illustrate your answer.
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