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10.3 Lesson What You Will LearnWhat You Will Learn
 Use chords of circles to fi nd lengths and arc measures.

Using Chords of Circles
Recall that a chord is a segment with endpoints 
on a circle. Because its endpoints lie on the 
circle, any chord divides the circle into two arcs. 
A diameter divides a circle into two semicircles. 
Any other chord divides a circle into a minor arc 
and a major arc.

 Using Congruent Chords to Find an Arc Measure

In the diagram, ⊙P ≅ ⊙Q,  — FG   ≅  — JK  , 
and m # JK   =  80°. Find m # FG  .

SOLUTION

Because  — FG   and  — JK   are congruent chords in congruent circles, the corresponding 
minor arcs  # FG   and  # JK   are congruent by the Congruent Corresponding Chords 
Theorem.

 So, m # FG   =  m # JK   =  80°.

Previous
chord
arc
diameter

Core VocabularyCore Vocabullarry

TheoremsTheorems
Theorem 10.6 Congruent Corresponding Chords Theorem
In the same circle, or in congruent circles, two 
minor arcs are congruent if and only if their 
corresponding chords are congruent.

Proof Ex. 19, p. 550

Theorem 10.7 Perpendicular Chord Bisector Theorem
If a diameter of a circle is perpendicular 
to a chord, then the diameter bisects the 
chord and its arc.

Proof Ex. 22, p. 550

Theorem 10.8 Perpendicular Chord Bisector Converse
If one chord of a circle is a perpendicular 
bisector of another chord, then the fi rst chord 
is a diameter.

Proof Ex. 23, p. 550

READING
If  # GD   ≅  # GF  , then the point 
G, and any line, segment, 
or ray that contains G, 
bisects  # FD  .

G

D

F

E

EG bisects  # FD  .

diameter

semicircle

semicircle

chord

major arc

minor arc

A D

CB

G

D

F

E
H

FG

P

J

K

Q80 °

Q

R

T

S
P

 # AB   ≅  # CD   if and only if AB ≅ CD.

If EG is a diameter and EG ⊥ DF, 
then HD ≅ HF and  # GD   ≅  # GF  .

If QS is a perpendicular bisector of TR, 
then QS is a diameter of the circle.
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Extra Example 1
In the diagram, ⊙P ≅ ⊙Q,   — FG   ≅   — JK  , and 
m # JK   =  120°. Find m # FG  .

FG
P

J

K

Q
120°

m # FG   =  120°

Differentiated Instruction

Kinesthetic
Have students draw a circle and a 
chord that is not a diameter on patty 
paper. Students should label the 
chord   — AB  , and then fold the paper to 
create the perpendicular bisector of 
 — AB  . Have students label the points 
where the fold intersects the circle 
as P and Q. Ask students what the 
relationship is between  # AP   and  # BP   (congruent arcs) and between  # AQ   and  # BQ   (congruent arcs). Ask 
students what appears to be true 
about  — PQ  . (It is a diameter.) 

Teacher ActionsTeacher ActionsLaurie’s Notes
 “How would you know whether two chords are congruent?” Answers will vary.

• For each of the theorems, write the hypothesis and ask students to state the conclusion.
• The last two theorems follow from the explorations, so the conclusions should be obvious.
• Turn and Talk: “Discuss how you might prove each of these theorems.” Allow quality Wait 

Time so that students have time to consider each theorem. Discuss proof outlines as a class.

hscc_geo_te_1003.indd   546hscc_geo_te_1003.indd   546 11/24/15   2:43 PM11/24/15   2:43 PM

546 Chapter 10

546 Chapter 10  Circles

10.3 Lesson What You Will LearnWhat You Will Learn
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Extra Example 1
In the diagram, ⊙P ≅ ⊙Q,   — FG   ≅   — JK  , and 
m # JK   =  120°. Find m # FG  .

FG
P

J

K

Q
120°

m # FG   =  120°

Differentiated Instruction

Kinesthetic
Have students draw a circle and a 
chord that is not a diameter on patty 
paper. Students should label the 
chord   — AB  , and then fold the paper to 
create the perpendicular bisector of 
 — AB  . Have students label the points 
where the fold intersects the circle 
as P and Q. Ask students what the 
relationship is between  # AP   and  # BP   (congruent arcs) and between  # AQ   and  # BQ   (congruent arcs). Ask 
students what appears to be true 
about  — PQ  . (It is a diameter.) 

Teacher ActionsTeacher ActionsLaurie’s Notes
 “How would you know whether two chords are congruent?” Answers will vary.

• For each of the theorems, write the hypothesis and ask students to state the conclusion.
• The last two theorems follow from the explorations, so the conclusions should be obvious.
• Turn and Talk: “Discuss how you might prove each of these theorems.” Allow quality Wait 

Time so that students have time to consider each theorem. Discuss proof outlines as a class.
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 Using Congruent Chords to Find a Circle’s Radius

In the diagram, QR =  ST =  16, CU =  2x, and CV =  5x − 9. Find the radius of ⊙C.

SOLUTION

Because  — CQ   is a segment whose endpoints are the center and a point on the circle, 
it is a radius of ⊙C. Because  — CU   ⊥  — QR  , △QUC is a right triangle. Apply properties 
of chords to fi nd the lengths of the legs of △QUC.

T

X

S

R

Q

W
U

C

Y
V

5 x − 9

2 x

radius

Step 1 Find CU.

Because  — QR   and  — ST   are congruent chords,  — QR   and  — ST   are equidistant from C 
by the Equidistant Chords Theorem. So, CU =  CV.

 CU =  CV Equidistant Chords Theorem

 2x =  5x − 9 Substitute.

 x =  3 Solve for x.

So, CU =  2x =  2(3) =  6.

Step 2 Find QU.

Because diameter  — WX   ⊥  — QR  ,  — WX   bisects  — QR   by the Perpendicular Chord 
Bisector Theorem.

So, QU =    1 — 2  (16) =  8.

Step 3 Find CQ.

Because the lengths of the legs are CU =  6 and QU =  8, △QUC is a right 
triangle with the Pythagorean triple 6, 8, 10. So, CQ =  10.

 So, the radius of ⊙C is 10 units. 

Monitoring ProgressMonitoring Progress Help in English and Spanish at BigIdeasMath.com

 5. In the diagram, JK =  LM =  24, NP =  3x, and NQ =  7x − 12. Find the 
radius of ⊙N.  

TheoremTheorem
Theorem 10.9 Equidistant Chords Theorem
In the same circle, or in congruent circles, two chords 
are congruent if and only if they are equidistant from 
the center.

Proof Ex. 25, p. 550

A
DE

G

F

C

B

T

X

S

R

Q

W
U

C

Y
V

5 x − 9

2 x

K

ML

R

S

J
P

N

T
Q

7 x − 12

3 x

AB ≅ CD if and only if EF =  EG.
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Extra Example 4
In the diagram, EP =  EQ =  12, 
CD =  5x +  7, and  AB =  7x − 3. 
Find the radius of ⊙E.

D

Q

P E

A

B
C 5x +  7

7x − 3

12
12

The radius is 20 units.

MONITORING PROGRESS 
ANSWER

5. 15

Teacher ActionsTeacher ActionsLaurie’s Notes
• State the Equidistant Chords Theorem (Thm. 10.9), and ask students to compare and contrast 

it with the Congruent Corresponding Chords Theorem (Thm. 10.6). Both theorems are about 
congruent chords. One involves the intercepted minor arcs, while the other looks at distances to 
the center of a circle.

COMMON ERROR In Example 4, students often stop after they have solved for x. They need to 
finish the problem by finding the radius of the circle.

ClosureClosure
• Have students determine the diameter of the broken plate from the Motivate. See the Teaching 

Strategy on page T-544.

hscc_geo_te_1003.indd   548hscc_geo_te_1003.indd   548 11/24/15   2:43 PM11/24/15   2:43 PM

558 Chapter 10  Circles

10.4 Lesson What You Will LearnWhat You Will Learn
 Use inscribed angles.

 Use inscribed polygons.

Using Inscribed Angles

The proof of the Measure of an Inscribed Angle Theorem involves three cases.

C
C C

Case 1 Center C is on a 
side of the inscribed angle.

Case 2 Center C is 
inside the inscribed angle.

Case 3 Center C is 
outside the inscribed angle.

 Using Inscribed Angles

Find the indicated measure.

a. m∠T

b. m ! QR  

SOLUTION

a. m∠T =    1 — 2  m ! RS   =    1 — 2  (48°) =  24°

b. m ! TQ   =  2m∠R =  2 ⋅ 50° =  100° 
Because  ! TQR   is a semicircle, m ! QR   =  180° −  m ! TQ   =  180° −  100° =  80°.

inscribed angle, p. 558
intercepted arc, p. 558
subtend, p. 558
inscribed polygon, p. 560
circumscribed circle, p. 560

Core VocabularyCore Vocabullarry

Core Core ConceptConcept
Inscribed Angle and Intercepted Arc
An inscribed angle is an angle whose 
vertex is on a circle and whose sides contain 
chords of the circle. An arc that lies between 
two lines, rays, or segments is called an 
intercepted arc. If the endpoints of a chord 
or arc lie on the sides of an inscribed angle, 
then the chord or arc is said to subtend 
the angle.

TheoremTheorem
Theorem 10.10 Measure of an Inscribed Angle Theorem
The measure of an inscribed angle is one-half 
the measure of its intercepted arc.

Proof Ex. 37, p. 564

A

C

B intercepted
arc

inscribed
angle

A

C

B

D

R

Q

P

ST

50 °
48 °

∠B intercepts  ! AC  .
 ! AC   subtends ∠B.
AC subtends ∠B.

m∠ADB =    1  — 2   m ! AB  
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10.5 Lesson What You Will LearnWhat You Will Learn
 Find angle and arc measures.

 Use circumscribed angles.

Finding Angle and Arc Measures

 Finding Angle and Arc Measures

Line m is tangent to the circle. Find the measure of the red angle or arc.

a. A

mB
1

130°

 b. K
m

L
J

125°

SOLUTION

a. m∠1 =    1 — 2  (130°) =  65° b. m ! KJL   =  2(125°) =  250°

Monitoring ProgressMonitoring Progress Help in English and Spanish at BigIdeasMath.com

Line m is tangent to the circle. Find the indicated measure.

 1. m∠1 2. m ! RST   3. m ! XY  

m

210°

1

 

m S

R
T 98°

 

m

X
Y 80°

 

circumscribed angle, p. 564

Previous
tangent
chord
secant

Core VocabularyCore Vocabullarry

TheoremTheorem
Theorem 10.14 Tangent and Intersected Chord Theorem
If a tangent and a chord intersect at a point on a circle, 
then the measure of each angle formed is one-half the 
measure of its intercepted arc.

Proof Ex. 33, p. 568

Core Core ConceptConcept
Intersecting Lines and Circles
If two nonparallel lines intersect a circle, there are three places where the lines 
can intersect.

on the circle   inside the circle   outside the circle

A

B
C

12

m∠1 =    mAB1
2 m∠2 =    mBCA1

2
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MONITORING PROGRESS 
ANSWERS

1. 105°
2. 196°
3. 160°

Extra Example 1
Line m is tangent to the circle. Find the 
measure of the red angle or arc.
a. 

240°A

Bm
1

 m∠1 =  120°
b. 

155°

J

K

Lm

m ! KJL   =  310°

English Language Learners

Notebook Development
Have students record in their 
notebooks all the theorems introduced 
in this lesson. For each theorem, 
include a sketch and an example of 
how to use the theorem to solve a 
problem.

Teacher ActionsTeacher ActionsLaurie’s Notes
• The first theorem in the lesson was explored on the previous page.

 “If   — AB   is a diameter, what is m∠1 and m∠2 in the diagram?” They are each 90°.
• If   — AB   is not a diameter, one of the intercepted arcs will be greater than 180° and one will be less 

than 180°.
• Have partners work independently to solve Example 1 and Questions 1–3. Discuss as a class.
• The Core Concept summarizes the three cases of intersecting lines and circles. See the Teaching 

Strategy on page T-560.
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 Using Inscribed Polygons

Find the value of each variable.

a. 

A

B

Q

C

2x°

 b. 

G

E
D

F
120 °

80 °
z°

y°

SOLUTION

a. — AB   is a diameter. So, ∠C is a right angle, and m∠C =  90° by the Inscribed Right 
Triangle Theorem.

 2x° =  90°

 x =  45

 The value of x is 45.

b. DEFG is inscribed in a circle, so opposite angles are supplementary by the 
Inscribed Quadrilateral Theorem.

 m∠D +  m∠F =  180° m∠E +  m∠G =  180°

 z +  80 =  180 120 +  y =  180

 z =  100 y =  60

 The value of z is 100 and the value of y is 60. 

Using Inscribed Polygons

Core Core ConceptConcept
Inscribed Polygon
A polygon is an inscribed polygon when all 
its vertices lie on a circle. The circle that 
contains the vertices is a circumscribed circle.

TheoremsTheorems
Theorem 10.12 Inscribed Right Triangle Theorem
If a right triangle is inscribed in a circle, then the hypotenuse 
is a diameter of the circle. Conversely, if one side of an 
inscribed triangle is a diameter of the circle, then the triangle 
is a right triangle and the angle opposite the diameter is the 
right angle. 

Proof Ex. 39, p. 564

Theorem 10.13 Inscribed Quadrilateral Theorem
A quadrilateral can be inscribed in a circle if and only if its 
opposite angles are supplementary.

Proof Ex. 40, p. 564

inscribed
polygon

circumscribed
circle

B

A

D

C

D

E
F

C
G

m∠ABC =  90 ° if and only if 
AC is a diameter of the circle.

D, E, F, and G lie on ⊙C if and only if 
m∠D +  m∠F =  m∠E +  m∠G =  180 °.

 Section 10.5  Angle Relationships in Circles 567

 Finding an Angle Measure

Find the value of x.

a. 
M

LJ

K
x°

130°

156 °

 b. C D

B

A

x° 76 °

178 °

SOLUTION

a. The chords   — JL   and  — KM   intersect 
inside the circle. Use the Angles 
Inside the Circle Theorem.

 x° =    1 — 2   (m ! JM   +  m ! LK  )

 x° =    1 — 2   (130 ° +  156°)

 x =  143

 So, the value of x is 143.

b. The tangent  """⃗ CD  and the secant  """⃗ CB  
intersect outside the circle. Use the 
Angles Outside the Circle Theorem.

 m∠BCD =    1 — 2   (m ! AD   −  m ! BD  )

 x° =    1 — 2   (178 ° −  76°)

 x =  51

 So, the value of x is 51.

Monitoring ProgressMonitoring Progress Help in English and Spanish at BigIdeasMath.com

Find the value of the variable.

 4. 

CD

BA
y°

95°

102°

 5. 

G

F

K

HJ

a°

30°

44°

 

TheoremsTheorems
Theorem 10.15 Angles Inside the Circle Theorem
If two chords intersect inside a circle, then the measure of 
each angle is one-half the sum of the measures of the arcs 
intercepted by the angle and its vertical angle.

Proof Ex. 35, p. 572

Theorem 10.16 Angles Outside the Circle Theorem
If a tangent and a secant, two tangents, or two secants intersect outside a circle, 
then the measure of the angle formed is one-half the difference of the measures of 
the intercepted arcs.

A
B

C

1

m∠ 1 =    (mBC −  mAC )1
2

P
Q

R

2

m∠ 2 =    (mPQR −  mPR )1
2

W
X

YZ
3

m∠ 3 =    (mXY −  mWZ)1
2

Proof Ex. 37, p. 572

A

B
C

D

1
2

m∠ 1 =    (mDC +  mAB ),1
2

m∠ 2 =    (mAD +  mBC )1
2
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 17. MODELING WITH MATHEMATICS The circular stone 
mound in Ireland called Newgrange has a diameter 
of 250 feet. A passage 62 feet long leads toward 
the center of the mound. Find the perpendicular 
distance x from the end of the passage to either 
side of the mound.

x x

62 ft

250 ft

18. MODELING WITH MATHEMATICS You are designing 
an animated logo for your website. Sparkles leave 
point C and move to the outer 
circle along the segments 
shown so that all of the 
sparkles reach the outer circle 
at the same time. Sparkles 
travel from point C to 
point D at 2 centimeters 
per second. How fast should 
sparkles move from point C to 
point N? Explain.

19. PROVING A THEOREM Write a two-column proof of 
the Segments of Chords Theorem (Theorem 10.18). 

Plan for Proof Use the diagram from page 570. 
Draw  — AC   and  — DB  . Show that △EAC and △EDB are 
similar. Use the fact that corresponding side lengths 
in similar triangles are proportional.

20. PROVING A THEOREM Prove the Segments of 
Secants Theorem (Theorem 10.19). (Hint: Draw 
a diagram and add auxiliary line segments to form 
similar triangles.)

21. PROVING A THEOREM Use the Tangent Line to Circle 
Theorem (Theorem 10.1) to prove the Segments of 
Secants and Tangents Theorem (Theorem 10.20) for 
the special case when the secant segment contains the 
center of the circle.

22. PROVING A THEOREM Prove the Segments of Secants 
and Tangents Theorem (Theorem 10.20). (Hint: Draw 
a diagram and add auxiliary line segments to form 
similar triangles.)

23. WRITING EQUATIONS In the diagram of the water 
well, AB, AD, and DE are known. Write an equation 
for BC using these three measurements.

A C

D E

F

GB

24. HOW DO YOU SEE IT? Which two theorems would 
you need to use to fi nd PQ? Explain your reasoning.

Q R

S
14

12

P

25. CRITICAL THINKING In the 
fi gure, AB = 12, BC = 8, 
DE = 6, PD = 4, and A is 
a point of tangency. Find 
the radius of ⊙P.

26. THOUGHT PROVOKING Circumscribe a triangle about 
a circle. Then, using the points of tangency, inscribe 
a triangle in the circle. Must it be true that the two 
triangles are similar? Explain your reasoning.

Maintaining Mathematical ProficiencyMaintaining Mathematical Proficiency
Solve the equation by completing the square. (Skills Review Handbook)

 27. x2 +  4x = 45 28. x2 − 2x − 1 = 8

 29. 2x2 +  12x +  20 = 34 30. −4x2 +  8x +  44 = 16

Reviewing what you learned in previous grades and lessons

BA

D
C

E

P

C

D

N

6 cm

8 cm4 cm
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ANSWERS
17. about 124.5 ft
18. 4 cm/sec; See Additional Answers.
 19–30. See Additional Answers.

If students need help... If students got it...

Resources by Chapter
• Practice A and Practice B
• Puzzle Time

Resources by Chapter
• Enrichment and Extension
• Cumulative Review

Student Journal 
• Practice Start the next Section

Differentiating the Lesson
Skills Review Handbook

Mini-Assessment

1. Find the value of x.

x

x

4
9

 x = 6

2. Find the value of x.

4

x

3x

21

 x = 5
3. Find BC and DC.

x2x

9

A

C
BD

  BC = 3 √
—

 3   ≈ 5.2; 
DC = 6 √

—
 3   ≈ 10.4

4. The circle shows the cross-section 
of a pipe. Find the radius of the 
pipe.

6 cm r r

12 cm

  9 centimeters
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distance x from the end of the passage to either 
side of the mound.
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18. MODELING WITH MATHEMATICS You are designing 
an animated logo for your website. Sparkles leave 
point C and move to the outer 
circle along the segments 
shown so that all of the 
sparkles reach the outer circle 
at the same time. Sparkles 
travel from point C to 
point D at 2 centimeters 
per second. How fast should 
sparkles move from point C to 
point N? Explain.

19. PROVING A THEOREM Write a two-column proof of 
the Segments of Chords Theorem (Theorem 10.18). 

Plan for Proof Use the diagram from page 570. 
Draw  — AC   and  — DB  . Show that △EAC and △EDB are 
similar. Use the fact that corresponding side lengths 
in similar triangles are proportional.

20. PROVING A THEOREM Prove the Segments of 
Secants Theorem (Theorem 10.19). (Hint: Draw 
a diagram and add auxiliary line segments to form 
similar triangles.)

21. PROVING A THEOREM Use the Tangent Line to Circle 
Theorem (Theorem 10.1) to prove the Segments of 
Secants and Tangents Theorem (Theorem 10.20) for 
the special case when the secant segment contains the 
center of the circle.

22. PROVING A THEOREM Prove the Segments of Secants 
and Tangents Theorem (Theorem 10.20). (Hint: Draw 
a diagram and add auxiliary line segments to form 
similar triangles.)

23. WRITING EQUATIONS In the diagram of the water 
well, AB, AD, and DE are known. Write an equation 
for BC using these three measurements.

A C

D E

F

GB

24. HOW DO YOU SEE IT? Which two theorems would 
you need to use to fi nd PQ? Explain your reasoning.

Q R

S
14

12

P

25. CRITICAL THINKING In the 
fi gure, AB = 12, BC = 8, 
DE = 6, PD = 4, and A is 
a point of tangency. Find 
the radius of ⊙P.

26. THOUGHT PROVOKING Circumscribe a triangle about 
a circle. Then, using the points of tangency, inscribe 
a triangle in the circle. Must it be true that the two 
triangles are similar? Explain your reasoning.

Maintaining Mathematical ProficiencyMaintaining Mathematical Proficiency
Solve the equation by completing the square. (Skills Review Handbook)

 27. x2 +  4x = 45 28. x2 − 2x − 1 = 8

 29. 2x2 +  12x +  20 = 34 30. −4x2 +  8x +  44 = 16

Reviewing what you learned in previous grades and lessons

BA

D
C

E

P

C

D

N

6 cm

8 cm4 cm
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ANSWERS
17. about 124.5 ft
18. 4 cm/sec; See Additional Answers.
 19–30. See Additional Answers.

If students need help... If students got it...

Resources by Chapter
• Practice A and Practice B
• Puzzle Time

Resources by Chapter
• Enrichment and Extension
• Cumulative Review

Student Journal 
• Practice Start the next Section

Differentiating the Lesson
Skills Review Handbook

Mini-Assessment

1. Find the value of x.

x

x

4
9

 x = 6

2. Find the value of x.

4

x

3x

21

 x = 5
3. Find BC and DC.

x2x

9

A

C
BD

  BC = 3 √
—

 3   ≈ 5.2; 
DC = 6 √

—
 3   ≈ 10.4

4. The circle shows the cross-section 
of a pipe. Find the radius of the 
pipe.

6 cm r r

12 cm

  9 centimeters
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10.7 CIRCLES IN THE COORDINATE PLANE 
 
CIRCLE:  A set of (X,Y) points at the same distance “R” from the center. 
 
Equation of a Circle     Standard Equation of a Circle 
X2 + Y2 = R2 ; Center (0,0)   (X-H)2 + (Y-K)2 = R2 ; Center (H,K) 
X2 + Y2 = 25   Center ___, Radius = ___ (X-2)2 + (Y + 5)2 = 16   Center ____  Radius = __ 
 

      
Writing the Equation of a Circle : Given the Center and the Radius 
 
1. Center (0,0); Radius = 2   2. Center (0,-9); Radius 4    

      
 
X2 + Y2 = R2      (X-H)2 + (Y-K)2 = R2 
X2 + Y2 = 22      ________________ 
X2 + Y2 = 4      ________________ 
 
PRACTICE  Writing the Equation of a Circle  
 
1. Center (0,0); Radius = 2.5   2. Center (-2,5); Radius 7    

    
 
_____________________   ____________________ 
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10.7 Lesson What You Will LearnWhat You Will Learn
 Write and graph equations of circles.

 Write coordinate proofs involving circles.

 Solve real-life problems using graphs of circles.

Writing and Graphing Equations of Circles
Let (x, y) represent any point on a circle with center at 
the origin and radius r. By the Pythagorean Theorem 
(Theorem 9.1),

 x2 +  y2 =  r2.

This is the equation of a circle with center at the origin 
and radius r.

 Writing the Standard Equation of a Circle

Write the standard equation of each circle.

a. the circle shown at the left

b.  a circle with center (0, −9) and radius 4.2

SOLUTION

a. The radius is 3, and the center b. The radius is 4.2, and the 
 is at the origin.  center is at (0, −9).

 (x − h)2 +  (y − k)2 =  r2 Standard equation (x − h)2 +  (y − k)2 =  r2

of a circle

(x − 0)2 +  (y − 0)2 =  32 Substitute. (x − 0)2 +  [y − (−9)]2 =  4.22

 x2 +  y2 =  9 Simplify. x2 +  (y +  9)2 =  17.64

 The standard equation of  The standard equation of the
 the circle is x2 +  y2 =  9.  circle is x2 +  (y +  9)2 =  17.64.

Monitoring ProgressMonitoring Progress Help in English and Spanish at BigIdeasMath.com

Write the standard equation of the circle with the given center and radius.

  1. center: (0, 0), radius: 2.5 2. center: (−2, 5), radius: 7 

standard equation of a circle, 
p. 576

Previous
completing the square

Core VocabularyCore Vocabullarry

Core Core ConceptConcept
Standard Equation of a Circle
Let (x, y) represent any point on a circle with 
center (h, k) and radius r. By the Pythagorean 
Theorem (Theorem 9.1),

 (x − h)2 +  (y − k)2 =  r2.

This is the standard equation of a circle with 
center (h, k) and radius r.

x

y

r

x
y

(x, y)

x

y

r

x − h

y − k

(x, y)

(h, k)

x

y

2

−2

2−2
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MONITORING PROGRESS 
ANSWERS

1. x2 +  y2 =  6.25
2. (x +  2)2 +  (y − 5)2 =  49

English Language Learners

Comprehension
Make sure students understand that 
the standard equation of a circle, 
(x − h)2 +  (y − k)2 =  r2, contains 
variables and constants. Write the 
equation on the board. Then have 
students discuss which terms are 
variables (x, y) and which terms are 
constants (h, k, r). Be sure students 
understand that the constants 
determine the center (h, k) and the 
radius r of the circle. Show that for a 
given circle, the values of h, k, and r 
do not change, but the values of x and 
y change to represent the different 
points of the circle.

Extra Example 1
Write the standard equation of each circle.

a. 

x

y

4

2

8

6

−2−4−6−8

 (x +  5)2 +  ( y − 4)2 =  16
b. a circle with center at the origin and 

radius 3.5 x2 +  y2 =  12.25

Teacher ActionsTeacher ActionsLaurie’s Notes
• Write the Core Concept, the standard equation of a circle. Explain to students that it is desirable 

to leave the equation in this form versus squaring each binomial. Information about the graph is 
easy to see when it is left in standard form.

COMMON ERROR Students may use the incorrect sign. The equation is in the form of (x − h). 
When h (or k) is a negative number and the subtraction is performed, it is written (x +   ∣ h ∣ ).
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Equation of a Circle     Standard Equation of a Circle 
X2 + Y2 = R2; Center (0,0)    (X-H)2 + (Y-K)2 = R2; Center (H,K) 
________________________________________________________________________ 
Writing Equation of Circle: Given the Center and a Point. 

1. Center (-1,3) and Tangent with X Axis  2. Center (-1, 3) and Point (-5, 6) 
 

                    
 
 
 
 
PRACTICE:   
Find the Center and Radius 
 

1. X2 + Y2 = 49     2. (X + 5)2 + (Y – 3)2 = 9 
 
 
Write the equation of a circle with Center (5,0) and Point (8,4) 
 

 
 
Write the Equation of a circle with Center (5,4) and Tangent with the X axis. 
 

 
 
HW:  Circles Worksheet;  Units Review (Page 1 and 2) 



GRAPHING A CIRCLE     
1. Complete the Square 
2. Write the Equation in Standard Form  (X-H)2 + (Y-K)2 = R2 
3. Find Center and Radius    Center (H,K) 
4. Graph 

 
X2 + Y2 – 8X + 4Y – 16 = 0 
 

 
          
 
 
 
 
 
PRACTICE: Write the Equation for Circle. Then Graph    GROUP WORK 
 

1. Center (1,4) and Point (3,4)   2. X2 + Y2 – 8X + 6Y + 9 = 0 
 

                                 
 
 
 
HW10.7; 1, 2, 5-17 odd; 26;  CH10 Review Worksheet (start in class)       
      
       


