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Unit 10 Tangent to circle

ine s drawn perpendicular to 2 radial on 3 i .
PET t0 2 radial segment of a circle at its outer end point, it is

Given
A A circle having centre O with a line AB which is
e : perpendicular to the radial segment OC at its outer end
s unit t iﬁ-ﬁﬂ“;ﬁ! ableto TN N SO, ie. AB LOC. CK
= i : \heorems along Wilh corollaries and apply them to so ppropri - ik
To prove the following ! P AB is a tangent to the circle.
problems. ; 1 : tits outer end point, it is tangentto |
® Ifalineis drawn perpendicular to a radial segment of a circle at1 | et
P . - ] —
mﬁﬁﬂ;::nﬁﬁzo:i;le and the radial segment joining the point of contact and the centreare | Take any point D on 4B other than C. Join O to D, -
- ‘) - 3
3 pcrpendsculartbmhmh“' g int outside it, are equal in length. : i Proof
' ® m““@ﬁ?ﬁﬂmﬁrr E;pn?;ﬁy, the distance between their centres is respectively |
i = Iﬁt'-lut‘:ﬂoﬂlesumordiffemceoflhenrmdm | Statements Reasons
| a e Moon’s orbit _\ OC L 4B Given
. - : ! : . g
! The moment of an object tf,:vu'wi.ng arm.ltud Eﬂlm:htoi?hi i o s | Sothe AOCD isa right triangle “mZ0CD =90°
gieillar of 1o iPthe‘gmct\:rc‘:ﬁ ojnzhl::te:nsuch lines | Entt \) : _.? 2 ' ~£1 and £2 are acute ie. L1+.£2=90°
orbit of the object. Tou 5 Y Thus m£0CD >m 22 " £ZOCD is aright angle and #£2 +s an

frequently. R R acute angle.
noGNtSH ~-mOD>mOC i)
e here arcthree pOSSlbﬂlllES ;

In a triangle, greater angle has greater
side opposite to it.

5 But OC is the radial segment with C as ifs | Given
= : s outer end, '
Tangent A *+ Dlies i i i
: . 1es 1n the exterior of the circle.

ine
| .

ircle may or may not intersect thecircle. T

% . .
| I | . - : k
1 IJ _ | Hence AB mects the circle at one and only | Definition of tangent to a circle.
{4 / | one point which is C,
EF e ) 1 . A4. = |
1 maints of imersection t i st : Y & -
é f setion | point of intersection {1 points of i | sk g
i® 2 points of miersectio? ; yg st
¥ i i le at two distinct poinis. i
i ircle i {hat intersects the circle att! s
¥ o i tlo i:'mlfnjlsytizéﬁim of contact then that line 18 called a tangent and the po
circle have _
ﬂi;ecﬁo is known as point of tangency/contact.




- - Unit 10 Tangent to circle

ment joining the poi

nd the radial segl nt of contact and the centre

The tangent tod circlea
are perptndiculsr to cach other-

Acircle with centre 0. AB is tangent 10 the circle at

I point C. 0OC isthe radial segment which is obtained
0O with the point of contact C of the tangent

by joining
—
AB .
To prove
e .'_--.
OoC L AB
Construction
Take any point D

Proof

on ::i? except C. Join O and D.

Reasons

Statements

— 2
.+ AB istangent10 the circle

Given
Definition of tan

at the point C-
gp Cis the only point common to the
—
circle and the line AB .
_ s
D is a point on ‘4B other than L3

gent 1o @ circle.

Construction

Except C every P

- Disan exterior point of the circle.
the circle.

It means, m-(fl-ﬁ > mEf.'TJ

Hence mf)_é is the shortest distfilﬂﬁ
petween the point O and the line AB .

& Corollaries
i 1. Atanypointonthe circumference of acircleone and only on

drawn.
L Perpendicularto

etangcnt o

atangentatthe pointof contact passes through the ¢

gt £ .
oint of AB s outside.

"gcl'l'ls dl 1Wn ﬂd |]a| an
av (v] i eq L o
entre,

P
==
- o B AT
T

| Example €8 ¢5

CB is tangent i

in the fi
__Solution. | Si i gure to the circle. Fi

e ;mans l:h:f: CB |.s. tangent to the circle, th : Find the length of segment CD

i at AABCis aright triang] cle, then 4B 1L CB. ;

the length of line segment AC gleandwecana

Aﬁ:dﬁ:“‘ﬁl’:’
ACQ=25+54__'39
D c

CD=AC AC=\89=9.43 cm.
-AD =943 cm-5cm=4.43 ¢
43 cm.

e two -
ang Slr: acirel
1 I vents dravwn toa cir e

Given

* Unit 10 Tangent to circle

pply the Pylhagoreép theorem to find

from a poi
pointoutsideit, arc equal in |
ength.

A circle with cen

‘ tre O. A is any poi
outside the circle. AB and }_‘E}' F:r:am
drawn two tangents from point A

To prove :

mAB = mAC
Construction -
JoinOtoA,BandC
Proof
2Statements
In AAOB « AOC Reasons
AO0=40
OB =0C Cun.lmon
R&dral Sﬂgments.

ZABO = /4
= LACO =90° .
90 Right angles because tangent to a circle i
is

perpendicular to the radial segment at th
1

AAOB = AOC point of contact.
T HS =H.S
= AC
Or e e Corresponding sides of tw
C MAB =mAC triangles. e
uﬂ}]]ar). p
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[\ Example (5

\ Example &

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

» 4

| Solution  We know that tangent segments

Glo -jéi-imsitioﬁing satellites are used i‘n
pavigation. 1f the range of the satellite. AXis
.16,000 miles. What is the range of BX? i e s B
Solution : s AR B
.- 3 - BX i xz + =
AX and BX and are tangents 10 3 circle from f - 5
the same external point, so they are equal. . , ; - ]2; e | y
. 4

AX=BX= 16,000 miles
ircle R. TR = 5. And RO = 13.

. wExample [Ell QT and 05 &€ tangent segments 10 ¢
v Exercise 10.1

A ———— e

. Find the length of a tangent drawn to a circle of radius 6
cm

from a point at a distance of

Find QTand O5.
s O Tt st s e T
Since ORT isf right iﬁfﬂg'm . I centre of the circle to the ;;i;ilslif;ﬁtehﬂ?g ::]]_15 :ﬂﬂgﬂm Ak f
iy s 3. A chord AC of a circle is produced to P. Froz ;159 S e
(13)1' : (Qﬁ? s Q | | e ko atangent PB to the circle is drawn. Prove
| ~ A. In the following figures AB intersects the circle, find a. |

169 = (QT) + 25
(QTY =169 - 25=144
or =12
oT=05=12

e —

S

m

R
3 13
A

24 B

jven that

1o the circle, with centre 0. G

i Example {E4 [n the figure AB isa tangent

;B; Sc;'n BC= scmand OA=x<m, find the value of x, and ZAOB. : ;
é i (i i
5. If the radius of a ci . (i) i

. Solution A A | 60°. Fi ‘a circle is 8 cm. Tangents drawn from an external poi
_ 8 b e lil: th_e_dlstanceben'.'eenme centre of the circle ande:]{;e poin]:;ml P make an angle of }
. en that PA andﬁ are tangents to the ci : ¥ k
. (rg? - F:; : ilcm each of the following figure. gents to the circle, with centre O, find the values of xand y in }
oW = . !
2+10x+25=X +64 ;
10x = 64 — 25 %
10x=39 , |
x=39 | [
b

In AAOB, tan ZAOB ==

Therefore £AOB = 64.01°
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Unit 10 Ii:mg!nt to circle .
;E‘ .F ‘

. Inthe figure below,
Pis 3om, and VA=6 ¢

fus of
VA and VB aretangenttoP, theradius ©
a ntto
: Find the following.
(iii). BV
ine £ i ent.
£y that line £ is a tang -
In circle N. verify
: atB.

4

A 6B

9. Verify that 4B is tangent 10 <

= DE.
f (] mgﬁnﬁ toa circ‘[c as shown pl'ﬂ-\fc + =

D

E

ircles.
- lled tangent circlcs
3 in one point are ca ic circles
Mtk mmmcnpccntrc are called ,;onccnm .- vy

Two circles
Two circles that have a co

Unit 10 Tangent to circle

If two circles touch exg
their radii. .

OA and 78 are the radia)
To prove

maﬁ = m_C_J';! +m;_57
Construction

Draw a common tan
is the common poin
circles.

Proof

—y
gent BC at the POInt’A which
tof contact of the given two

Statements
' mLBAO =9g°

()

“ Atangent1o a circle js perpendicular
to the radial segment at the point of
contact.

Similarly

MZBAO' = 900 (ii) “* Atangent to a circle js perpendicular

to the radial segment at the point of
CIEIIIH.CL

=180° | Adding (i) and i),

YMLBAO +msBAO = 90° +90°

MEBAOQ and MLBAO" are sy

pplementary | * Their sum is 180°,
angles with the common

vertex A.

] h--_' el

40 and 40" are opposite rays,
This Makes O, A and o,
Collingg, points,

Postulate of supplementary angles,
the three different Consequence of being 40 and A?,
the opposite rays

mOQ - MOA +mAQ" segments addition postulate,
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= - i " 11)’ Pl'ﬂ'lre
. i uch in pairs externa .
4 Eﬂmﬂ? E L ki to the sum of their diameters.

th'atﬂieperiméter of atriangle
formed by joining centres s equel

" Given ak BandCtheiITﬂd“ are T, In and

E.
ey touch in pairs exte_r;ally ::r 'i)s, Efa:';i .
ioining the c@
is formed by joining
So that-AABC 15

i circles
| - erae s meters of these circles
= of the diam
‘; Perimeter of AABC Sum
i ;
I Proof
iil_ "
1 circles with centres AB sn;l Ctouchinpais
I- externally at the points, D, Eand F. : :
| B miF+ mFB .
| DcC i
% \ mBC=mBD+mDC 0
and mCA= mCE + mEA N
1. mAB+ mH_f.'-l-ma mAF + mEB : mBD_‘
: . + mDC+mCE+mEA
= (mAF + mEA) + (mFB+mBD)
i +(mCD+mCE) :
% + 20, + 2r, 5t dom 2ty and dy= 20
Perimeter of AABC= 26+ 20 ™ 213 d,= 4t £ he circles
2 b are diameters 0
= Sum of diameters of the circles.

i Y 0007
Using only addition, how do you add eight 8's and get the number 1

Answer. 288+88+8+8+8 = 1000.

Draw a common tang
which is the common

Unit 10 Tangent to circle

D ——

=,

IEIF Centres iy fhe difference of

Two circles with centre Oand ¢

i : touch
and O4 are radial segments of the o

ther internal ; B
se circles, ﬂBi}' atthe point A such that g7
To prove

m o0 :_—m-_o_j__ WBTE
Construction

ent BC at the point A

two circles, Bl of conags e
Proof
Statements R
z - easons ]
:;r:; the circles tqtiril_-. each other at A »* Atangent to a circle _I ,
ot . ircle is perpend; i
or? both 04 and OA4  are | to the radius drawn mouls dfml” :
Perpendicularto B¢ contact $h the point of i
MLBAO = MmLBAQ' = 9o I
e B 15Cua,
ud oy Al BC atA. |
0, Gr o i
fne, and A lie on the same straight Ata point on a line a unique !
- perpendicular can be drawn on it.
’ =m Y 4w TFT ?
5 MNOA=m OO0 +m 04 Segment addition postulate,
MO0 = mOA-mo'4 From a law of equation.
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9and4, respectively: Find the length of their line

~ | Example m Two circles have radii of ‘ _ :
o-'icenuves (a)ifthe circles are tangent externally, (b)ifthe m;lcs are tangent internally, (c) if
the circlesare concentric, (d) if the circles ar 5 unitsapart: - /—_\
’ -’R_I‘L@
' .,
(@) . () @ (d)
__ Solution. _
Let R = radius of larget circle, r = radius of smaller circle.
() Since R=9 andr=4 0 =R+T =9+ 4=13
tb]SinceR=9.andr#4, =R—r=9— 4.55._
(c) Since the circles have the same centre, their line of centres has Zer0 length.
(d) Siuc3R=9andr=4. andd=3, 00’ =R+d+r=9+5+4=18.

+ Exercise 10.2

1. If two circles with radii 8 cmand 3 cm respectively touch each other externally: then Whe
is the distance between their centres? :
2. The distance between the centres of two circles touching internally is 5 cm. The ’ad"ﬁo{
{he bigger circleis 17 cm. Whatisthe radius of the smaller circle? o lenglh of
3, Inacirclea 10cm longchord isat adistance of 12¢cm from the centre. What1s the
achord atadistance of 5 cmfmmthe-::emre? . — of the
4. A chord is 18 cm long. The radius of the circle is 15 cm- What is the dist
midpoint of the chord from the centre ofthe eircle? 610 e
b 5. Whatis the lengthofa chord at distance of 6cm from the centre ofa circlcofrad‘“ chord®
6. The distance of 2 chord from the centre of a circle is 3 cm, a0 {he length of the
8 om. What is thediameter? L ofh®
7. The radius of arcircle is 8 em and one of the chords is of 12 cm- What is the distan©
3 chord from the centre? ; . from
8. The length of a chord of 2 circle of radius 7.5 cm is 9 e What is its distanc®
centre of the circle?

Unit 10 Tangent to cirele

——
——,

Rev'

o ] fDur G
(i). fe o circles F
). In the figure, ACB js s are given. Fill in the ;
O an arc ) BIJ'CIB DI],[}'
O achord Oa -
secant
O adiameter i B

(i) Inaci r
circle with centre 0, if 57';
segment and PTQ j » 10T is the radial
TQ s the tangent line, th
. _then

C DTl PO
ki o
O oflPg O orzr

Two tange O OTis right b iy
gents drawn to a circle from a puimgth -
ﬂl.llsidg it are of

O half
2. In the diagram, B i S et it A - in length.
s 15a p[}jnt Oftﬂngenc F l‘lle O ﬁpie
y- Find the radius 50 fi

Of@| 5

B

3. In the fi —
u -
Given llf re. BP is a tangent to the ci H
at ZAPO = 33°, find PR ircle with centre O,
: A 7

4. Inthe
gl.l]'ﬁ’ 0 is the ce
ntre of the circle passi
passing throu

the points
Aand B.TA i
TDB lsastmight iy 15a tﬂIIge[lt to the circle atAand

Gi'-'fl'l‘l.ha AA'}I '-—64:' AB
t

Wi ot

5. Gi
al:en that PA and PB
ngeil;ts Fo each of t?'ur:
; ﬁndgt Iu:lrn:l:::s with centre
€ values of the

Unknown, .



