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10.3 Homework Check: Any talking will result in a 0 grade. Use your homework. You are not provided time to complete the exercises.

Copy the work from your homework. You have 5 minutes. Each problem is % point, totaling 3 points.

Z Given: Twa concentric circles with center O; 2 PQ ok OEP
£BOC is acute. 2b ok
. /-\
a Name a major arc of the smaller & M
circle. 2c |
b Name a mi rc of the largex circle. 89‘
¢ What is mlé_(f + mlsa'? W 2d m P@
d Which is greater, rnBC or mPQ? 2e
e Is BC congruent to QR? ApT & (DS Mo
6 Given: OD, /B = +C 3 Incircle E, find each of the following. 3b
Conclusion: AB = AC b mAD ¢ mADC
-3
5 —2 /3D
g 1130°
Statements Reasons 3 3e

1. éruf_/\

1. OD, £B=+C

Q 6

TP ~ A7 9b What fractional part of a circle is an arc that measures 240?210 t'/
2. 4B = AT 2. £ %= XX -3’k0

— ~ N . . —
3. AB = AC 3 X d‘ds :> 2 0Gs 10a Find the measure of an arc that is 3/5 of its C|rcle(/[b )
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10.3 Homework Check: Any talking will result in a 0 grade. Use your homework. You are not provided time to complete the exercises.

Copy the work from your homework. You have 5 minutes. Each problem is % point, totaling 3 points.

2 Given: Twa concentric circles with center O; B 2
£BOC is acute. 2b
a Name a major arc of the smaller A
circle. A C 2c
b Name a minor arc of the larger circle.
¢ What is mBC + mPQ? 2d
d Wl}_iEh is greater, mBC or mPQ? 2e
e Is BC congruent to ﬁ-ﬁ?
6 Given: OD, ZB = /C 3 In cirels E, find gach of the following, 3b
Conclusion: AB = AC b mAD e mADC
A
A
Statements Reasons 3 ', 3e
CS e

1. OD, £B= /£C | 3.

2. AB I 4.

IR

9b What fractional part of a circle is an arc that measures 240?

——

3. AB=AC 3.

[oe]
I

10a Find the measure of an arc that is 3/5 of its circle.
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10.4 Secants and Tangents

Objectives

After studying this section, you will be able to

= Identify secant and tangent lines

® Identify secant and tangent segments

= Distinguish between two types of tangent circles

® Recognize common internal and common external tangents

Ms. Kresovic
F 12 Apr 213

Definition A secant is a line that intersects a circle at
exactl{Twd>points. (Every secant contains
a chord of the circle.)
Definition A tangent is a line that intersects a circle at exactly
<on®point. This point is called the point of tangency
or poeint of contact. ,\
Postulate A tangent line is perpendicular to the radius drawn
to the point of contact.
Postulate

If a line is perpendicular to a radius at its outer
endpoint, then it is tangent to the circle.

3 e ——

Definition A tangent segment is the part of a tangent hne be- _ WT

tween the point of contact and a point outside the P‘“' \ "
circle. .

Definition A secant segment is the part qf a secant line
that joins a point outside the circle to the t .
farther intersection point of the secant : External part |\ Q "
and the circle. -—
—— Secant segment ——
Definition The external part of a secant segment is the part of

a secant line that joins the outside point to the
nearer intersection point.

Theorem 85 If two tangent segments arc drawn fo a circle jrom
an external point, then those segments are congru-
ent. (Two-Tangent Theorem)

Given: ©0; X
PX and PY are tangent segments.
Prove: PX = PY

. OO, PX & W‘f‘ﬂ/\ﬂ(/\t l.a\'vw

c;),,/_())(P&Z_O\!P ~tLS 9. tTan = rtLs Y

2 DX SoY 3.0 = =nad

4. OP =of 4. Res Jtan = 252
S.AOXP = AOYP 5. HC

. P 2BV b, CPCIT



Tangent Circles

Definition Tangent circles are circles that intersect each other

at exactly one point.

Common Tangents

>
(P;Q’ is the line of centers. /—loe,l-u) ﬂ g

g is a common internal tangent.
AB is a common external tangent.

\—>

Problem 1 Given: XY is a common internal tan-
gent to ® P and Q at X and Y.
XS is tangent to OP at S.
YT is tangent to OQ at T.

Conclusion: XS = YT

Proof

1 XS is tangent to OP.
YT is tangent to ©Q.
2 XY is tangent to ® P

and Q.
3 X§=XY
4 XY=YT
5 XS=YT

T .
Problem 2 TP is tangent to circle O at T.
The radius of circle O is 8 mm,.

Tangent segment TP is 6 mm long.

Find the length of OP.

Solution

1 Given

2 Given

He




Common-Tangent Procedure

1 Draw the segment joining the centers.
2 Draw the radii to the points of contact.

3 Through the center of the smaller circle, draw a line
parallel to the common tangent.

4 Observe that this line will intersect the radius of the
larger circle (extended if necessary) to form a rectangle
and a right triangle.

5 Use the Pythagorean Theorem and properties of a

rectangle.
Problem 3 A circle with a radius of 8 cm is ex-
ternally tangent to a circle with a ra-
dius of 18 cm. Find the length of a
common external tangent.
Solution
Problem 4 A walk-around problem:

Given: Each side of quadrilateral
ABCD is tangent to the circle.
AB = 10, BC = 15, AD = 18
Find: CD
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1 The radius of ©A is 8 cm. A
Tangent segment BC is 15 cm long.

Find the length of AC.

AMDG

tan= L

2 Concentric circles with radii 8 and 10

have center P.
XY is a tangent to the inner circle and is

a chord of the outer circle.
Find XY. (Hint: Draw PX and PY))

(_9 10): -2(3,‘-(,:3
[ \/\
b
X =12

QI.ESN\
3 Given: PR and PQ are tangents to QO at L Bive—
Efnd C — 2. +a-n-; L
Prove: PO b_iﬁcts £RPQ. (Hint: Draw RO .
and 0Q.) " 3. O3 radil
d 2
AC . HL
4 Given: AC is a diameter of OB. g s
Lines s and m are tangents to the 6. CpCTC
@atAandC. 7I‘:‘:Lg$! \
Conclusion: s | m
|.6C dlamtn 08 |. G1ren m -
Sdmiewn OARL
Q-E.LS ABLm 2. tan = L .
’ s L Sarva Lt D i
3. Silm 3.2l
b OP and GR are internally tangent at O.
P is at (8, 0) and R is at (19, 0).
a Find the coordinates of Q and S.
b Find the length of QR. 1A-1 =3
AC=AB B
6 AB and AC are tangents to ©O, e 0
and OC = 5x. Find OC. ISX %
A 19 - 6x C

I4+Ux = - by
-1 +toyx -+ bX
10k =S

Y= Yo
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7 Given: CE is a common internal tangent i
to circles A and B at C and E.
Prove: a LA = /B < no cholce o D 5
, AD _CD /
BD DE E

S 2A=2LBR HF.NADELs

|.EEC°MM wnt tan @A"’BQC XE l. 9““"

./ ACEXL BeD NLs 3. L=kl “ b
e iam 4 Wrls 5¥es B
5' A S.\ICF('LS

T ~
6 ARCD~ABED G. AN

8 Given: QR and QS are tangent to OP at R
points R and S. W\,
Prove: PQ L RS (Hint: This can be 4}} Q

proved in just a few steps.)

2S [ &ivem
QR+ S tin OPQRR Q'%;gl\“\

I
2. PR 2PS
R B 5.2-*0./\:},';:;5 .
f;’%_&_ RS 4.@%&58 ..L?)MA.O‘LA.‘S'\'$J_b\:S

10 OP is tangent to each side of ABCD.
AB = 20, BC = 11, and DC = 14. Let

AQ = x and find AD.

AD= x + I4- [u@xﬂ

<+ 1= [n-20+x]
Yo+ 14 - [_—q-\—)(] H-Dl—(ZO'x):l

LI+ =X

‘

Find the radius of OP. _L Rl = opy zf?c:ﬁ\\ y-axis
b Find the slope of the tangefit to OP at
point Q.
w=latart= (@ (Y =fuen /) \
={S52 -]413 =213 W
AN 9-5 4 2 | =3 e
M'pQ = Hzﬁ -T,- 'E .,opp,(eap- 2 &,/ X-axis

12 Two concentric circles have radii 3 and 7. Find, to th;a nearest
hundredth, the length of a chord of the larger circle that is

tangent to the smaller circle. (See problem 2 for a diagram.)
1, 92_1
x+3°=%F (PV%\\ ‘ ) _
¢ =4a- w0y chord . chod 2GIw)
y* =40

yz{qm = Ao



13 The centers of two circles of radii 10 cm and 5 cm are 13 cm
apart.

a Find the length of a common external tangent. (Hint: Use the /2
common-tangent procedure.)

b Do the circles intersect?

14 The centers of two circles with radii 3 and 5 are 10 units apart.
Find the length of a common internal tangent. (HintyUse the

common-tangent procedure.) N =HF - 5 IO
z 4

15 Given: PT is tangent to ® Q and R at b

points S and T.

. PQ _ SQ
Conclusion: PR — TR

16 Given: Tangent ® A, B, and C,
AB = 8,BC = 13, AC = 11

Find: The radii of the three ® (Hint:
This is a walk-around problem.)



17 The radius of ®0 is 10,

The secant segment PX measures 21 and
is 8 units from the center of the ©.

a Find the external part (PY) of the se-
cant segment.

b Find OP.

18 Civen: AABC is isosceles, with base BC.
Conclusion: BR = RC

19 If two of the seven circles are chosen at
random, what is the probability that the
chosen pair are

a Internally tangent?
b Externally tangent?
¢ Not tangent?




