Honors Geometry — May 11-29 - Dr. Sargent — Periods 4 & 8

Week of May 11-15 — Inscribed Angles and Inscribed Quadrilaterals

This week, we continue learning about circles and, in particular, about inscribed angles
and inscribed quadrilaterals. On the attached worksheet, an inscribed angle is defined as an angle
with its vertex on the circle with two sides that are chords. In the illustration on the worksheet,
£ABC is an inscribed angle. An intercepted arc is the arc that lies between the endpoints of an
inscribed angle — in the illustration, it is AC. The measure of the inscribed angle is equal to half

the measure of the intercepted arc. In the illustration on the worksheet, m2ABC = %m;l—a‘ k

If an inscribed angle intercepts a diameter, then it is a right angle, which makes sense
because it would be % of 180°. On the illustration on the worksheet, ZBAC = 90°. You can see
that ZBAC intercepts the circle at the endpoints of the diameter BC, and thusZBAC = % 180° =
90°.

Looking at the third illustration, it should be apparent that if two inscribed angles
intercept the same arc, then the angles are congruent. In other words, ZABD = £ACD. (or
m£LABD = m£ACD).

So, let’s look at Problem 1: zZW XY intercepts WY. Since WY = 62°, then msWXY =
%m wy = % *62° = 31°. Problem 2 is simply the same type of problem in reverse: mzDEF =

113°. The intercepted arc DF must therefore be twice the measure of the intercepted arc, so
mDGF = 2113 = 226",

Can you see in Problem 3 that £PQR intercepts a diameter and, thus, must be a right
angle? Therefore, m£PQR = 90°. See if you can now do problems 4-6 (Answers at the end of
these instructions — but please try them yourself before looking at the answers).

Beginning with problem 7, we simply begin substituting an algebraic expression for a
measure and then solving for the variable. Beginning with Problem 13, we begin substituting the
value of the variable back to find the measure of the arc or angle for which we are solving. For
example, look at Problem 13. We are told that mzFGH = 6x + 21;and m ﬁ_ﬁ = 17x — 28.
Since the measure of the arc must be double the measure of the angle, we can write the problem
this way: 2(6x + 21) = 17x — 28 When we solve for x, we discover x = 14. Now we

substitute this 14 in place of x in the measure of the arc: m fjﬁ = 17(14) — 28 = 210°.

See if you can solve the remainder of the problems on the worksheet. You will NOT need
to return this worksheet — it is to help you in your understanding of the relationship between the
measures of inscribed angles and intercepted arcs.



Inscribed Quadrilaterals — The next worksheet is about Inscribed Quadrilaterals. The main idea is
that if a quadrilateral is inscribed in a circle, then its opposite angles are supplementary. When
we say an angle or a polygon is inscribed, we mean that the end points of all the sides (the
vertices) lie on the circumference of the circle; that is to say, all the sides are chords. In the
illustration on the worksheet, mz£A + m«C = 180° and m«B + m«D = 180°.

We can now begin using this knowledge to find missing angles in inscribed
quadrilaterals. In problem 1: angles J & L are supplementary, as are angles K & M. thus we can
find the missing angles this way: m4J + m«L = 180: m<] + 92 = 180; m«J = 88°. Similarly,
msK + msM = 180; msK + 45 = 180; mzK = 135°.

In problem 2, we must first find m£R before we can find m£P. We know that
mzORS = él-m @ = %(126 +90) = 108°. Since £P is supplementary to 2R, then msP =

180 — 108 = 72°. Then m4S + m«Q = 180;: mzS + 93 = 180; m£S = 87°. Now see if you
can solve the balance of the problems on this worksheet. Once again, this does NOT need to be
returned to me — it is for your practice.

I have included a sheet called “The Giant Circle Challenge” which you may complete and
return to the school by May 29 for extra credit. For those doing this online, you may simply
message me the answers — make sure they are clearly labeled as “The Great Circle Challenge”
and each answer is properly labelled. Of course, you can scan the page or attach a picture of the
page if you wish.

I'have attached Unit 10 Homework 5 for you to complete and return to me, preferably by

May 22, but definitely by May 29. You may return a written copy to school, or you may message
me the answers, a scan, or a picture of the page.

Week of May 18-22 — Tangent Lines

The last thing we will apparently have time for this year is a lesson on Tangent Lines and
circles. I have attached a worksheet Tangent Lines which I ask you to now take a look at. A
tangent, you will recall, is a line that intersects a circle at exactly one point, called the point of
tangency. A line is tangent to a circle if and only if it is perpendicular to a radius drawn to the
point of tangency. In the illustration to the left, 4B is a tangent,
and is perpendicular to Radius PA.

Let’s now begin to apply this knowledge to problems of a circle. Take a look at problem
1: We know that line segment AB will be tangent to Circle P if and only if radius PA is
perpendicular to AB. We can determine this using the Pythagorean Theorem to see if triangle
APB is a right triangle: 82 + 152 = 172; 64 + 225 = 289; 289 = 289, Thus, £PAB = 90°,
and AB is a tangent line to Circle P. You can now try Problem 2 to see if AB is a tangent line.



Beginning in Problem 3, we are given that we have a tangent line, and we are to solve for
a missing measure. We can use the Pythagorean Theorem and solve for the missing measure.
Problem 3 would look like this: 72 + 192 = x2;410 = x2; x = V410 ~ 20.2. Now you try the
remainder of problems4-9, rounding to the nearest tenth.

Following problem 9, you are given two more properties of Tangent Lines. The first is
that if two segments from the same external point are tangent to a circle, then they are congruent.
This can be easily proven on the given illustration by drawing a line from the center of the circle,
D, to the common external point, A. We would then have two right triangles with a common
hypotenuse (DA). Using HL, we can prove the triangles are congruent because the radii (AD &
CD) are congruent. Thus, using CPCTC, legs AB and BC must also be congruent.

The final property given to us is that if a polygon is circumscribed around a circle, then
all sides are tangent. To circumscribe simply means to draw one figure around another so that
each side of the outside figure just touches the inner figure without cutting the inner figure. In the
illustration given, the sides of the circumscribed triangle are tangent to the inner circle at points
D,E andF.

See if you can now solve problems 9-14, remembering the properties we have just been
learning. These problems are worked for you at the end, but please try them yourself before
referring to the answers.

I have enclosed Unit 10 Homework 6 for you to complete and return. It should be
returned by May 29 either in written form to the school, or you can message me the answers, a
scan, or a picture of the completed page.

May 25-29 — Final Exam

[ have placed a final exam on ALEKS that you should complete by May 31. If you are
doing it in written form, it will be attached, and you should return it to the school by May 29. If
you are doing the written form, I have attached two copies: One copy which you may do as a
practice with the answers attached so you can check yourself, and one copy which will need to
be returned for grading. If you are doing this online, you will have 3 chances, so you can use the
first time through as a review, and then go back and do the test for real. Once you begin the test,
do not leave the test or ALEKS will think you are finished.

Ongoing ALEKS assignment

Do not forget that you have the regular weekly 12 topics assigned for ALEKS through May 31.



Answers to Selected Problems:

Inscribed Angles Worksheet

Problem 4: m BC = 86°

Problem 5: m4JKL = 121°

Problem 6: m£RST = 41°;m£RUT = 41°
Problem 7: 8x — 9 =79; x = 11

Problem 9: 13x —1=90;x = 7

Problem 11: 7x — 10 = 53;x =9

Problem 14: 2(5x — 16) = 12x — 50;10x — 32 = 12x — 50; —32 = 2x — 50; 18 — 2x:x =
9; msSTU = 5(9) — 16 = 29°

Problem 16: 10x — 30 = 90; x = 12;m£KJL = 3(12) + 2 = 38°;mKL = 2 - 38 = 76°

Inscribed Quadrilaterals

Problem 3: mzA = 104°; m«B = 130% m«C = 76°; mesD = 50°C
Problem 4: 9x — 5 + 68 = 180; x = 13

Problem 6: 15x — 23 + 113 = 180;x = 6

Problem 8: 5x + 1+ 13x — 37 = 180; x = 12; mzY = 13(12) — 37 = 119°

Homework 5

Problem 1: mm = 176°

Problem 4: m RS = 105°

Problem 7: m£A = 79°,ms«B = 112°
Problem 10: x = 2

Problem 13: x = 12



Problem 16: mﬁ" ="125°

Tangent Lines Worksheet

Problem 2: 112 + 142 = 162;317 # 256; therefore AB is NOT a tangent line to Circle P
Problem 4: 11% + x? = 182%; x2 = 203: x ~ 14.2

Problem 6: 222 + x2? = 252; x2 = 141;x =~ 11.9

Problem 8: Let y = the diameter; y? + 72 = 252; y2 = 576,y = 24; x = ;(24) =12
Problem 10: 8x — 19 = 5x + 23;x = 14

Problem 12: 10x — 41 = 4x + 7;x = 8;ST = 10(8) — 41 = 39; Let y = SV; y¢ =392 4+
17%; y2 = 810;y ~ 42.5

Problem 14: Perimeter = 180

Homework 6
Problem 1: Yes
Problem 3: No
Problem 5: x =~ 16.6
Problem 8: x = 28.3
Problem 11: x =9

Problem 14: FD ~ 25.9



Name:

Date:

Topic:

Class:

Main Ideas/Questions

Notes/Examples

INSCRIBED ANGLES

/

BC

» Aninscribed angle is an angle with its vertex

with two sides that are

the circle

* Anintercepted arc is the arc that lies between the

of aninscribed angle.

* The measure of the inscribed angle is equal to

the measure

OVERLAPPING

Arce

then the angles are

msABD =

mZABC = of its intercepted arc.
A If an inscribed angle intercepts a diameter,
INTERCEPTING C then itis a angle.
a Dioneler . ¢ e
[y

If two inscribed angles intercept the same arc,

Directions: Find each angle and arc measures.

[ w62 1 2. . o
F
& R
X ey Q
msWXY = mDGF = mLPOR=__
4. 5 65" L 6. T
4 K 7 75°
' 531 64 o
4 % s m/RST =
gk M 139° =
mBC = mLJKL = msRUT =

Directions: Find each value or measure.

7. Solve for x.

CD
158°

E

M

A

L

(4x + 58)

8. Solve for x.

N

© Gina Wilson (All Things Algebra®, LLC), 2015-2019



9. Solve for x.

W
(13x-1)
X

Y

10. Solve for x.

78 W
[y AN T

11. Solve for x.

A
e
(7x - 10)X]
) 16

o

12. Solve for x.

120°

(&x +21)

&y

13. If m£FGH = (éx + 21) and mFJH = (17x - 28)’, find mFJH.

F
@G
I g

14. [f m£STU = (5x - 16) and mSU = (12x - 50) , find m2STU.

Ay
U
E

15. If mZABD = (6x + 26)' and m£ACD = (13x - 9)’, find mAD.

&
D
B
A

16. If m£KJL = (3x + 2" and m£KLJ = (7x - 32), find mKL.

K
J
L
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Name: Date:

Topic:

Class:

Main Ideas/Questions | Notes/Examples

If a quadrilateral is inscribed in a circle, then its

&W}M opposite angles are ; - .

QUADRILATERALS T \
(8
and D l
Directions: Find each value or measure.
1. 2. 3.
i

126°

W Q 37 A<
_ i B
L
l msJ= 9 miR=__ 4y MLC =
M

msK = > m/S =

4. Solve for x. 5. Solve for x.

(62— 5x)
e

7. Solve for x.

" 135° 4
(15x - 23) /]

M S0
X J

- (12x-25) =

8. 1fmsW=(5x+ 1) and m£Y = (13x - 37)", find m2Y.

W
V
X
¥
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The ot
nHwnrm@%b>rrm20m_

Given: @G is the center of the circle
—_— P i
AD is a diameter, mAB = 78°,
P e ™ LN TN
mEE =105, mED =27, mCD = 42
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Name:
Date: Perlock
Find each angle measure:
1 g R T il o
mEd = MLl St el
o N R ms14 =
o AR B mz15 =
ASS i uis o mz16 =
MG =" L i B L = i daa
1 L A mz18 =
s e mL19 =
= wme20= . .
51>l L6 I med =,
msll =




Name:

Date: Per:

Unit 10: Circles

Homework 5: Inscribed Angles

**This is a 2-page document! **

Directions: Find each angle or arc measure.

T mZABC =
3. -
/4
X
156 Y mZWXY = mRS =
5.
msGHJ =
Wil = mZGLJ =
7.
mZLQ =
T . mZR =
msB = msS =

Directions: Find the value of x.

(16x-10)
4

~

"

12

(17x - 20y
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13. 14.

! Kk (7Ix+21y

17. If m£LMP = (5x - 19)" and m£LNP = (2x + 11)°, find mPL.

© Gina Wilsan (All Things Algebra®, LLC), 2015-2019




Name:

Date:

Topic:

Class:

Main Ideas/Questions

Notes/Examples

Tangent
LINES

O B

A tangent line intersects a circle at exactly

the point of tangency.

A line is tangent to a circle if and only if it is

point, called

foa drawn to the point of tangency.

Directions: Determine if 4B is tangent to circle P.

1.

A

A

7

2

B

K

4

Directions: If JK is tangent to circle L, find x.

. 4.
3 o B ¥
7
i X
19 \
K
5. 6.
“hl_
Jb
7. 8.
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9.
10
20
i

MORE

TANGENT LINE
Pospes [Cirg

If two segments from the same
external point are tangent to a
circle, then they are congruent.

A
g
B
" ) RPN
> AB=CB

If @ polygon is circumscribed around
a circle, then dll sides are tangent.

Directions: Find each value or measure. Assume that segments that

appear to be tangent are tangent.

10. Find x. 1. Find PO. 0
‘ |5x+23 14x-13 8x +5
& B P R
12. Find SV.
i—ai. T
s
4x +7

U

13. Find the perimeter of ADEF.

H 16 E

11

2.5

14. Find the perimeter of
quadrilateral PORS.
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Name: Unit 10: Circles

Date: Per: Homework é: Tangent Lines

** This is a 2-page document! **

Determine if X¥ is tangent to circle Z.

&7 i,

<17

.

1.8

&
i

Find the value of x. Assume that segments that appear to be tangent are tangent.

5. é.
/\ '\ 18

=

7. 8.

€

iz
@

9. 10.

9
12.6
/21
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11.
12
6

Find each value or measure. Assume that segments that a

Ppear fo be tangent are tangent.

12. Find WX. 13. Find the perimeter of ABCD.
y_ Z+16 ” 29/ B
\4
A
7x=-29
\ 25
w 21 C
\/D
14. Find FD.
C
13c-14
D
E 4x+1

15.1f PO =4x+2, OR=7x-19, and QU = 34, find ST.

Y
@
P
T

16. Find the perimeter of AJKL.
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