Unit 10 Tangent to circle

s

etivity Th— .
Lengths in circles in a coordinate plane

Use the diagram for lengths.
a. Radius of @A
b. Diameter of @A
¢. Radiusof®B
d. Diameter of @B
e. Radiusof®@C
f. Diameter of@C
g
h

. Radiusof @D
. Diameter of @D g 47t

Summany,

A secant to a circle is a line that intersects the circle at two distinct points. If a straight
line and a circle have only one point of contact then that line is called a tangent and the

point of intersection is known as point of tangency/contact.

A line is tangent to a circle if and only if the line is perpendicular to a radlus of the
circle atits end point on the circle.

Ifaline is perpendicularto a radius at its end points the line js a tangent

Tangent segments from a common external point are congruent.

The tangents subtend equal angles at the centre. ,

The line joining the external point to the centre of the circle bisects the an g]e between
the tangents

If two circles touch externally, the distance between their centres is equal to the sum of
their radii. -

If two circles touch internally, the distance between their centres is the difference of
their radii.

Did You Know? _—

' 3025 = (30 + 25)’
and

2025 = (20 + 25)

" In this unit the students will be uble l:o

tWoarcs. The points are called the endpoints of the arcs.

. CHORDS AND ARCS

To prove the foll -
e i_flems‘ ollowing theorems along with corollaries and apply them to solve appropriate

@ Iftwo arcs of a cirel i i
by a circle (or of congruent circles) are congruent then the corresponding chords are

@ Iftwo chords of a circle (or of congruent circles) are | ir correspondi ‘minor
major or semi-circular) are congruent. st e RO At (il
@ Equal chords of a circle {or of congruent circles
corresponding centres). F v cqui] mmgles at lhy cumton (ot
@ If the angles subtended by two chords of a circle
or con, t
(correspondmgccntres)mequal the chords are equal. ! SR Rl ) s e

Sector

Alwmnge may consist ofnmc wedges, seen
$ esross section here. Thus, an average
2 8¢ Would form a central angle of about

Ne-ninth of the full circle, or 40°. (When
You look at a typical orange wedge, does it
Seem to be about 40°7)

A" arcis an unbroken partofa circle. Any two distinct points on a circle divide the circle into




- . _ Unit 11 Chords and arcs
N ——
MON and MLN are

semicircles of @P.

L —— & -
MLO (blue) is a major
N arc of @P. ;

A semicircle is an arc whose endpoints are endpoints of the diameter of the circle. A
semicircle is informally called a half-circle. A semicircle is named by its endpoints and

another point that lies on the arc.
Aminor arc ofacircle is an arc that is shorter than a semicircle of that circle

Aminorare is named by its endpoints.
Amajorarcofacircleisanarcthatis longer thana semicircle of that circle.
Amajorarc is named by its endpoints and another point thatlies on the arc.

. R

Central angles of circles e T L
are used to find the _~ RS s the intercepted !
measures of arcs. § | arcof central angle ZRPS. |

n the plane of a circle whose vertex is the centre of the

A central angle of a circle is an angle i
other points lie in the

circle. An arc whose endpoints lie on the sides of the angle and whose
interior of the angle is the intercepted arc of the central angle.

1x9+4+2=11
12x9+3=111

123 x9 +4=1111

1234 x 9+ 5=11111

12345 x 9 +6=111111
123456 x 9 +7=1111111
1234567 x 9 +8 =11111111
12345678 x 9 +9 =111111111

123456789 x 9 + 10 =1111111111
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chords are t'-f'll-'lf.

[Case [T For one circie

Given

A cirﬂi witl_u:fntrc O AEB and CFD are congruent arcs
Le. AEB=CFD. AB and CD are the corresponding chords

of the given congruent arcs.

To prove
AB=CD.
Construction

Join O to A, B, C and D respectively and name the central /| and 22

Proof

Statements

Reasons

In AOAB & AOCD
04z=0C
OB=0D
Llz=z£2
AOAB = AOCD
AB=CD

Radii of the same circle,

Radii of the same circle.

Central angles of two céngruent arcs.
S.A.S Postulate

Cprresponding sides of two congruent
triangles.

DN
m 'iﬁ For two congruent circles




. - - . Unit 11 Chords and arcs .‘ Unit 11 Chords and arcs : .

e y. AEB and CFD are two : _ %m '

Two congruent circles with centres O and O' respectivel

_r-_____-_-—-l-r-.-_
mng]ucnla.rcsﬂfﬂwse circles where AB and CD are the corresp-:-ndmg chords. { Ir two chords of a circle (or of cungruent circles) are S s 3
To prove I arcs (minor, major or semi-circular) are congruent, Swihen their correspondi
AB=CD or mAB = mCD ! ~ [Case [€3]] For one circle
Construction : - ’ .‘ . Given
Join O to A and B and O to C and D respectively. : i Accircle with centre O having two chords 4B and 5
Proof - _ ! such that 4B = CD.

Statements Reasons . To prove

In AOAB > AO'CD : ; AEB = CFD (These are minor arcs of the chords-IE

04z=0C ' Radii of two congruent circles. : and CD respectively).
OB=0D Radii of two congruent circles. : and AFB = CEI? (These are major arcs of the chords A5
A=22 Central angles of two congruent arcs anctii :Z-:ll::t“'el:")- :
AOAB = AO'CD S.A.S Postulate _
AB=CD . Corresponding sides of two congruent  Join O with A, B, C and D respectively.
triangles Proof
Or mAB = mCD I_ Statements Riasins
: o3 _ & i In the &:{;OB > ACOD
rm i _G_"f = E’J:q Radii of the same circle.
The sum of any two odd numbers is gvigg | %fg ?dﬁoﬂm R
i = iven
the product of any two pdd nUMDErs 1S A4OB = ACOD 5SS =888
B VAEYS) Corresponding angles of two congruent
triangles.
a + but £1 and 22 are central angles -
2 AEB = CFD Definition of equal or congruent arcs. -
,q/ a 1\’/'J ;rtl;?:l t:: c:rres_ponding ; minor arcs of two .
7 or i
RE.&! Par-: - .57:5;_1: Puiib s AB and CD ofa circle are

o7 FOR S NOT FOR SALE =t
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"

:ase m Let's prove the same result for two congruent circles
G

o : C\./D

Two congruent circles with centres O and O" with two chords "AB and CD respectively
which are not the diameters such that mAB = mCD or AB = CD .

To prove
AEB = CFD (these are minor arcs corresponding to the chords "AB and CD ) and
AGB = CHD (these are the major arcs oorrespandmg to the chords AB and CD )

Construction
loin O with 4 and B and O’ with C and D. This gives central angles labeled 1 and 2.

Proof .

| Statements Reasons
In the AOAB & AO'CD
04z0C Radii of two congruent circles.
OB=0D Radii of two congruent circles.
AB=CD Given
AOAB=AO'CD S.5.8 = 888
Ll=ZL2 Corresponding angles of two congruent
" mLl=mZ2 triangles. '
M’ETB“; m&:".ﬁ 4 Condition of equality of two arcs.
AEB =CFD
s the corresponding minor ar arcs of two
al chords AB and CD of two
sruent circles are congruent.

Vathematics X
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I E
xample ([} A point P on the circumfernece s equidi —
Prove that mAP = mBp stlam from the radii OA and O
Given

AB is the chord of a circle with centre
circumference of the circle is cquidlstear:'ltﬁ'oomfl;;ml i

radii OA= OB
To prove RIPSIR =g
mAP = mBP
Construction
Join O with P. unjte Z1 and £2 as shown in the figure
Proof ]

Statements R
In £rt AOPR and 21t AOPS ==
: M‘EP_ = m(_}F
U =moP Common
mPR = mPS '
Point P is equidistant from radii
" _ (Given )
. i}: = AOPS (InZtA* HS= HS)
mel=ms2 i
Ty Central angles of a circle,
Hence mAP = mpp
P = mBP cArcis correspondmg to equal chords in a
ircle,

==y
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Equal chords of a circle (or of congruent circles) subtend equal

the corresponding centres).
[Case [(J)] For one circle
Given

A circle with centre O. "AB_ and cD are two che chords of of the
circle (whmh are not diameters) such that "AB = CD or

angles at the centre (at

%

mAB = mCD .
Arc:s subtend £1 and Z2 at the centre. .
To prove
L=/2
. Construction
We join O to 4,.B, C and D respectively so that mOA = mOB = mOC = mOD = radii
of a circle.
Proof
Statements Reasons
In the AOAB <> AOCD
04=0C Radii of the same circle.
OB=0D Radii of the same circle.
AB=CD Given
AOAB = AOCD S.8.8 = 885
L= L2 Corresponding angles of congrucnl
- ‘ triangles.
or fwo congruent circles

o

.“,'l '\,#-
.

Two congruent circles with centres O and O' havi e
Ing two 1 ch
equal chords AB and CD i.

Unit 11 Chords and arcs
Given '

Tn prove
These chords subtend equal angles at the centre i.e. £1x /2
Construction
Join O with A and B, and 0" with C and D.
Proof
Statements Reasons
In the AOAB <> AO'CD
?f =0C Radii of two congruent circles.
E}E = ﬁj Radii of two congruent circles.
AB=CD Given
AOAB = AOCD 5.5.8 = 8588
1=
=2 Corresponding ang]es of congruent
triangles.

If the sine hite 1
{mt'rc:;p::‘:isi a::l.md\'u by two choerds of a circle (or congruent circles) at the cent
- s 4] 3 i il Femae oy w -4 2 |
ig centres) are equal in measures, then the chords areequa]inmeaﬂurt::s

(Case O For oms crce

Given
A circle with cenl o —
; tre O,
circle and /1= /2. ol e A
TO‘ pmve
AR = oh c
4B = CD 0
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oy ' b Example [ The internal bisector of a central angle in a circle bisects an arc on w
" Proof — 1 it stands.
“Reasons Given
Statements 4 ; s = :
Inacircle with centre O. OP is an internal bisector of central
In the AOAB < AOCD angle AOB.
S i of e circle.
0A=0C Radii of the sam To prove T T
—_ : Radii of the same circle. . | ’ il
OB=0D & : ! Construction
L1=22 - 1;:*;’ s j Draw AP and BP, then write £1 and £2 as shown in the figure.
AAOB = ACOD , WA g ) Proof
AB=CD Corresponding sides of congruent triangles, |
- i ) Statements Reasons
[Case [ For two congruent circles In AOAP <> AOBP
“Given : mOA = mOB - | Radii of the same circle.
Two congruent circles with centres O and C_f’ mLl=m2 Given OP as an angle bisector of ZAOB
"AB and CD are two chords of these circles and mOP =mOP Common
such that they subtend equal angles at the centre ! '
ie Zl=22. AOAP = AOBP (SAS=SAS
To prove Hence ,if: = BP
EE—CE - =% AP= BP ! Are?s Cﬂmsp{}nding to equa] chordsina
: ! circle.
— . ' b Emmple | Tell whether th
Statements Reasons j . ether the red arcs are congruent. Explain why or why not.
In the AOAB < AO'CD _ <o AJ
OAz=0C | Radii of two congruent circles. ' &
OB=0C il Radii of two congruent circles. }
L= 22 Given ] _
. AOAB=AOCD S.AS Postulate : Lﬁ—“”‘i‘-‘-‘-’-“
4B=CD . E;me?punding sides of two  congruent ) a. CD =EF because they are in the same circle and mCD = mEF.
angles. {
1 b. RS and TD have the same measure, but are not congruent because they
erollaries | are arcs of circles that are not congruent.

In the same circle equal central ang]cs have equal arcs. |

€. VX =YZ because they are in congruent circles and mVX =mYZ
In the same circle equal arcs have equal central angles,

e ‘_.—.-_'J_. -xl

e MR
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e .
:ﬂ'. 2. In a circle if any pair of diameters are L cach other then the lines joining its ends in
Exercise 11 e order, form a square,
. 3
P —————

lue of x and y in the 3. In a circle with centre O, AOC is diameter. ZAOB = 130, find ZADB, ZBDC and mBC
find the value © |

| 1. Given that O is the centre of each of the following circles,
following cases.

LA=2/C (b} ZLl=.2
(¢}  AADE and ACBE are equiangular.

© Acentralangleofacircleisan angle whose vertex is the centre of the circle,
@© Themeasure ofaminorarcis the measure ofits central angle.
© The measure of the entire circle is 360.

The measure of major arc is the difference between 360 and the measure of the relates
minor arc.

S

1. At the end of each question, four circles are given. Fill in the correct circle only.

(i) OP has a radius of 3 and AB has a measure of 90°.

— The measure of the semi circle is 180",
What is the length of AB? Twoarcs ofthe same circle are adjacent if they have a common end points.
3
O 32 g ;‘f_ Twocircles are congruent circles if they have same radius.
D AB=0D.

Two arcs are congruent arcs if they have the same measure and they are arcs of the sam

circle or of congruent circles.
In the same circle, or in congruent circles, two minor arcs are congruent if and only -

their corresponding chords are congruent.

In the same circle, or in congruent circles, two chords are congruent if and only if the
are equidistant from the center.

SALE B

(ii) In the accompanying diagram of circles 0,
Which statement is true?

F=EBD O £ABC=£BCD

§ Themeasureofanarcformedbytwoadjaeemamsisthemoflhe measure of the two arcs



