ee—

Unit 10 Tangent to circle

nihicyls
] sertoa radial seomme
‘ement ol acircle atits vuter end point, it is

Given

A circle having centre O wi ST,

e with a | dop

perpendicular to the radial segment O_C'::it.:iu:::lﬂhd is
8 cn

is unit the students will be able to dic
To prove the following (heorems along with corollaries and apply them to solve appropriate r ic. AB LOC.
problems. ) i To prove 9B i
® Ifalineis drawn perpendiculartoa radial segment of 2 circle at its outer end point, itis tangent to 1 15 & langent to the circle,
i the circle at that point. i Construction
f @ The tangent to a circle and the radial segment joining the point of contact and the centre are | ol
perpendicularto cach other. Take any point D on AB  other than C. Joi
@ Thetwotangents drawnto nci.rc'iefrumapointnulsidch.mequa.limcngth. : »JomOtoD. -
| @ If two circles touch externally or internally, the distance between their centres is respectively : Proof
i equal to the sum or difference of their radi. !
{ ) ! Statements
| ST — —
il : : . | OCL A ;
u The moment of an object revolving around Earth in a N : & s Given
1 circular orbit is in the direction of a line tangent 10 the — = @M | o the AOCD is a right triangle
orbit of the object. You will encounter such lines | Caic ! o . el anid 22 e mZ0CD =90°
’ &equenll)'. ¥ Thus mZ0CD > .;;e Le. Ll+/22=00°
m
i Secants. and/ TAngents . +£0CD isarightangleand £2 4§
| ‘ : s LmOD s mocC acute angle. e
1' Alinein theplane of a circle may or may not imcrsectthz-:irclc.Theraamlhrcepossxbﬂnues. moC o) S
- _ L . greater angle has greater
't ‘\_‘_v‘ . But OC is the radial se [ side opposite to it.
o H .
i Tangent k: outer end, gmem with C as its | Given

line A el
N | 1es in the exterior of the circle.

Hence rd?mects the circle ;
e circle at one and only | Definition of tangent to a circle

]
|
/ one point which is C,
) e

{} prints ol {iersection LAB
IS tangent to the circle. N e
= Toae

g

ﬂ":’ 2 points of miersection | point of intersection

'] . . . k.
i Asecant toacircle is the line that intersects the circleattwo distinct points. Jfa straight ltll::’f
§ & and a circle have only one point of contact then that line is called a tangent and the poif

intersection is known as point of tangency/contact.




Unit 10 Tangent to circle

Thetangentto? circle and the radial segment joining the point ofco ntact and the centre
are perpendiculsr to each other-
& = _ Y
Acircle with centré 0.AB 18 tangent 10 the mrch.a a:"td
l point C. oc isthe radial segment which is obtail .
by joining 0O with the point of contact C of the tangent

—
AB .
To prove

f—

0C L AB
D
and D. A

Construction
Take any point D 08
Proof

H except C. Join 0

Statements
b i
.+ AB istangent10 the circle
Given

Definition of tangent to & circle.

at the point C.
So Cis the only point common to the
—
circle and the line AB .

—
point on ‘AB_ other than C

‘ Construction
Disa ” N 'd
point of AB 1 outside.

- Disan exterior point of the ¢i Except C every

rcle.
the circle.

It means, mﬁ-ﬁ > mﬁE

P —

Hence mOC  isthe shortest distance
§— o
petween the point O and the line AB . AAORB = AOC point of contact.
— s HS =H.S
OC LAB AB = AC Cormespondi
! Corollaries -,cl.ccﬂﬂb’ z Or AT =il lt'ia;lg:f:n ng sides of two congruent
1. Atanypointon the circumference ofacircleone and only one tangent 10 thed! orollary
drawn. jrcle: ttwo
e of the® angents d ;
{hrough thece? rawn toa circle from an external point subtend equal angles at the
centre,

2. Perpendicularmawngem atthe point of contact passes

[I E '
l xaﬂllﬂ ‘@ CHis tangr:nl in the fi 0 e
gu the ci le. Find the | h
€ et F cngt of scgmcnl cD.

! _Sp]l.lliuﬂ. = i i
y INCn A8 L Cs-

This means that A4BC |
BCisarighttri
| the length of line scgment Agél tniangle and we cana

Atﬂ:ffﬂ:"‘-&ﬁ"
.P!C?=25+64__'39

€D =AC-AD e,
=9.43em-5cm=443 ¢
C m.

.[.i % " - | --l_-- B
1 two tangents deawn to acircle o ; |
Given ‘
A ci‘rcie with centre O, A is any point
-:d:-uls!d: the circle. AB and AC are
rawn two tangents from point A
To prove .

* Unit 10 Tangent to circle

pply the Pylhagareép theorem to find

from i
8 S
;'Jmnlnumdeu.aretqulinl I
ength.

mAB = mAC

| Construction -
JoinOtoA, Band C

Proof

9Statements
Reasons

In AA0B & AdOC
40= 40
OB=0C

ZABO= £4CO = 90°

Common
Radial segments.
Ri
ight an.glts because tangent to a circle is
perpendicular to the radial segment at th
e
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i Example 5

In the adjacent figure, AB and BC
are two tangents. Evaluate x,

|y Example a are used in

| Solution  We know that tangent segments

Gﬁﬂﬁﬁos’.tioning satellites

pavigation. 1f the range of the catellite, AX is from an extemal point are cqual. B
16,000 miles. Whatis the range of BX? 5‘:’ f ? i f::
¥ x =
Solution ik =
e ircle from .
—_— d are tangents {o a circ . _
AX and BX an | point, so they are equal. * - 16
the same external PO il | x=4
=BX =16,000 miles , . =13, .
i . t segments 10 cirele R. TR =5 And RO \ v Exercise 10.1
| Example @ QT and OS & s ! | he length of 658 cleole of cadites
A . _1, Find the length of a tangent drawn 1o a circle of radius 6 : )
Find QTand OS. \ " 10cm from the centre ofthe circle. el i
i 2. Find the radius of a circle if the length of the tangent drawn is 8 . .
Solution 2 _ | centre of the circle to the point outside the circle is 9 cm, is 8 cm and distance from the
. is a right triangle. - R ==
Since ORT 15:1 righ s . 3. Achord AC t:lfﬂ circle is produced to P. From P a tangent PB to the circle is drawn. Prove
- (QRY =(@T) + ( _ that m PBC=m £ BAP.
a3y = (1) + 5 Q ’ 4. In the following figures AB intersects the circle, find a.
1 | |
169 =(QT) + 23 .:
| 'y {
(ory =169 - 25=14 .
QT =12 E E
= =12
or=05=1 . iventhat
ABisatangent1o the circle, withcentre 0.Given |
I Examp le_@ e find the value of x, and £AOB- ol () (i) I
;\B= gcm,BC= scmand OA=X M, S [ftzle radius of a circle is 8 cm. Tangents drawn from an external point P make an angle of |
i 69 . Find the distance between the centre of the circle and the point P, ;
L SelutoR * 6. Given that PA and PB are tangents to the circle, with centre O, find the values of xand y in i
£AOB =9 each of the following figure. ;
OB = (x + 5)em \ }
= + 8‘ :
T |
No ,‘2+10x+25="2+64 [
10x = 64 -23 L
05 \ | f
x=3 - -.
i

8
In AAOB, tan ZAOB =73

Therefore £AOB = 64.01°
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‘A -
VB radius 0
below. VA and VB aretang,e_nu?P,the
| hm‘ﬁﬁ'-"::d VA=’6 cm. Find the following. _—
g o ap (i) PV (V)
(i) VB (11). 4
In circle N. verify that line £ is a tangent. ;
8. Inc :
. Verify that 4B is tangent to Cat B.
X
A6
t AD + BE = DE.
E are tangents to 2 circle as shown prove tha
. DE and BE are E
10.1f AD, DE an: )
D

s
. tangent circl

- i e point are called g ¥
Two circles that intersect in on¢ P tre arc called concentric cr.;;lcs :

cn
Two circles that have & common ¢

ke ]

i

Unit 10 Tangent to circle . .

[r“'-'l'} (.'!’Il:l[‘..'&' “'.'L“'h l"\“'r‘ﬂﬂ”\ ”I( is W of
ik w Y .“Lt“nc{'btf €en th r 1]
i Cir ce lrE'S fs Equal te the sum

their radii.
Given
,“_m circles with centres @ and o which are touchin

O4 and OA are the radi] SEEMents of the cirgles
To prove .

& each other externally at the point A,

m?J_O‘_ = m_(ﬁ:i +m}_57
Construction

!}raw a commeon fangent BC at the POInt’A which
is the common point of contact of the given two
circles.

Proof

T

Statements
MmLBAO =9pe

—

(i) " Atangent1o a circle is perpendicular
to the radial segment at the point of
contact.

- e
S Y

Similarly
MLBAO = 90° (ii)

" Atangent to a cirle is perpendicular
to the radial segment at the point of
contact,

VMELBAO+ms BAO' = 90°+90°=18(° Adding (i) and (i),

MLBAO and mZBAO are supplementary | * Their sum is 180°,
angles with the common vertex A.

. . e ——
A0 and 40" ape opposite rays, Postulate of supplementary angles,

This Mmakes O, A and @', the three different Consequence of being A0 and Ia—".
Collineay points, the opposite rays
segments addition postulate,

MO0 = MOA + mAD"
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Unit 10 Tangent to circle

: £ Thre e perimeter of a triangle
. ircles touch in pairs externally. Prove that the pe
e circ el 5
ll;:s:gl_'e ;:Iﬁngcentmsis 1to the sum of their diamete
3 :
" Glven

: s et Ty, 800
B and C their radii are Ty =
Three circl,eﬂhn;; E;‘:::zlﬁn irs externally 2t D Eand

30 0

circles.
P::i;?t:reuf AABC = Sum of the diameters

Proof

in pai Given
ircles with centres A,BandC touch in pairs iv
ex'ternﬂ?lly at the points, D, E and F.

of these circles

== i
mﬁ: mF'i' I'HF-B E:.)'} .

oTa il

— — C ‘IL'
RGeS " (iid) &

and ma =mCE+ I‘ﬁﬁ - L‘t

mAB+ mBC+mCA #AF + mFB+mBD Fy:

. +mDC+ mCE +mEA
= (mAF + mEA)+ (mFB+ mBD)
+ (mﬁ"-l- mCE)

" perimeter of AABC=21 %26, 28,
=d, +d,*+ d,

= Sum of diameters of the circles.

d =2,d= 2r, and d, =20
I

e
are diameters of the circl

10007

Using only addition, how do you add eight 8's and get the number

Apswer:  BBE+BBH+E+E+R = 1000.

: Unit 10 Tangent to circle

Shaben their contres i the difference of
Given 70
Two circles with centre 0
and @' toyeh ;
and O4 are radial segments of the coch other inermal

se circles, ly at the point A such that OF

To prove

| m o0 z’”b_f?‘m-{_}_g
Construction

Draw a common tan

which is the commo

gent BC at the point A
twoa circles,

1 point of contact of the

Proof

Statements

. | Reasons
Since the circles touch each other at A

therefore both GF  ang 04 are
Perpendicular'to BC |

3

** Atangent to a circle js i
. perpendicular
to the radius drawn through the point of

MEBAD =m/BAO = 9g°

e, 04 A E_C-‘q at A,
angd E’"IJ, :E_Fal A,
_'. OJ Oi‘ .
i and A lie on the same straight

At a point on a line 8 unique
perpendicular can be drawn on it

Segment addition postulate,
From a law of equation,

MOA = m O0" + mOA
or

mog = ﬁia}—maﬁ-
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. | Example A Twocirc

n’fcentrcs (a)ifthe circles are 1@
the circlesare cenccmric,(d) if thecwc!.es are 3

..

L So‘lutlon
Let R = radius of = radi
{a) gince R=9 andr=
l'a)SmceR =9 an drrl’.
(c) Since the cuclcs have t

(d) Since R= 9a

nd the length of their line
ernally, (c)if

~5)

e'ny Fi

les have radii of 9
ntextemally, (p)ifthe mrclz:s are langent int
units apart. -

jus of smaller circle.

and 4, mspeclw

: ' '

.d'

'.ﬂ)

mger circle, r =
0'

R+r= —9+4=13

"i"=9"4=5

ine of centres has zero length.
~94+5+4=18.

Unit 10 Tangent to circle

1. Al !.hc
e cac i I Eiven, F in ﬂmmlml BIJCIBDHI
y I“I of h que&llﬂn, fbl!r ':i.l'c]ﬁs are gi
In ﬂ'il‘. ﬁg'lu'e, ACB iS Cﬂ”ed | 1" | | |
Y.

Q anare

D ﬂchord D a secant

fir) - . O I
' Ina circle with centre 0 5 a diameter
segment and 0 is "?clla T'is the radial
ngent line, then

| O oriro
. e _g 0 By
O orllPo OT.LPQ
i

15
-gh

.....

O h
alf O l:,qua]‘ o) doubl
(=

I !ﬂ ule dlagml'll,B a poi o tan F L

Otﬂp!g

3. In the fipy
- gure. BP is a tangent to the cirel
n that ZAPO =33°, find ZPBA. TR

—
Exercise 10.2 I .
1w then what
1. Iftwo circles wnh radii 8 cmand Jcm mpeclwely touch each other ¢ externally. (len wha ¥y A - &
isthe dismncebﬂwceuthc'.r centres! divsof the is the centre of th
3. The distance between {he centres of two circles rouching internally is 5 cm. The Togﬂl;ﬂls AandB. TAisa Mgez::ﬁemmg ek
meblggc:mrcle is17em. Whatis theradius of the smaller circle? . Whatisthe (engih® of astraight line, circle at A and
3. Inacirclea 10 com longchord isat adistance of 12 cm from the centre o Given that ZAOT = 64° Fi
achurdatadtstanceof cmfrcmlhe-::emre‘? - the dist ance of the ,Find (i) ZATB, (i) ZTAB
4. A chord is 18 cm long. The radius of the circle is 15 ¢m- What is th€ 5.Gi :
midpoint of the ~hord from the centre of the circle? fradivs z ven that PA and PB
B 5. What1sthel-:ngtlmfachordntdxstancc of 6em from the centre ofa urclc;oh e ch rﬁ;s ul';gtnts to each of :am
6. The distance of 2 chord from the centre of a circle is 3 cm, and ! the lengt f;iwmg St idh c¢n:: |
gcm. Whnusthedwmem? o distance of P “l;kn;m the values of the |
and one of the chords is of 12 cm. What 13 the whns, ,

1. The radius of & circleis B em
chord from the centre?

8. The length of a chord of a circle of radius 7.5 cm i b¢
centre ofthe circle?

m. What is its distan¢




