Tangent Line

Secant Line

—_TANGENT 1O

T L '-.'I.'- .

Tangent kind KASNIRIINES(IE)
(LH? 2024, \15-GRW 2014, FSD 2014,
BINDI2015, SWL 2014, SGD 2014)
2 iirie which has one point common with a
circle is called tangent line.
Or
A straight line which touches the
circumference of circle at one point only is
called tangent line.
Q

In the figure PIQis tangent line.

(K.B)
(FSD 2015, SGD 2014, 15, RWP 2014,
D.G.K 2014)
A line which has two points common with a
circle is called secant line.
Or
A straight line which cuts the cwcumferen
of a circle at two points. o

In the figure, PQis secant line.

A CiRCLE
(K.B)

(SWL 2014, RWP 2015, D.G.K 2014, 15)
If a tangent is drawn from a point out side a
circle, then distance between that point and
the point of contact of the circle is called
length of tangent.

B

In the figure mMPA=mPB is length of
tangent.
Concentric Circles (K.B)

Circles having same centres and different
radii are called concentric circles.

“In the above figure, circles having centre O

are concentric circles.
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Tangent to a Circle

(A.B)
10.1(i) :
Statement: A
If a line is drawn perpendicular to a'radial
segment of a circle at its.outer &nd peist, it is
tangent to the circle at that'no&iil -
Given: _ FER\RY]
A circig=with \cenire (@ ¢rd TOC s \the-radial
segmen.. AB 'ig perpendicilasto OC at its outer
(‘l.lrj (: ’
o, F@Froves’ |
J [ %1 AB s a tangent to the circle at C ) R
A B

Construction:

Take any point P other then C on AB . Join O with P.

Proof:
Statements Reasons
In AOCP,
m~OCP =90° AB L OC (given)
and m£OPC < 90° Acute angle of right angled Triangle.
B — Greater angle has greater side opposite to
mOP > mOC it.

.. P is a point outside the circle.

outside the circle.

only.

only.

Similarly, every point on AB except C lies
Hence AB intersects the circle at one point C

i.e., AB is a tangent to the circle at one point

OC is the radial segment.

10.1(ii)

The tangent to a circle and the radial
segment, joining the point of contact and
the centre are perpendicular to each other,

Given:

In a circle with centre O aifd radius&C |
Also AB ishe tangent-ta the\cirgle\at)

28(1 and,\ fadial “~segment OC are

point €.\ |
To Prove:

A " spiriituiar to each other,
- J [ % Jonstraction:

Take any point P other then C on the tangent line AB . Join O with P so that OP meets

the circle at D.
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Proof:

Statements

OP cuts the circle at D.
-.mOC =mOD — (i)
ButmOD < niGF (i)
~.mOC < mOp

J : .If-r\,.ﬁ O 16te tangent line AB
Also OC L AB

tangent AB .

AB is the tangent to the circle at point C. Whereas

So.ra 'ilu- C C st tor -est-of all lines that can be drawn

Hence, radial segment OC is perpendicular to the

Given .« [ |- ' .
Caristructicn

Fadii of tiae-sarnel circle
| ) .
Point P is outside the circle.

Using (i) and (ii)

(A.B + U.B)

There can only be one perpendicular draw to the radial segment OC at the point C of the
circle. It follows that one and only one tangent can be drawn to the circle at the given

point C on its circumference.

10.1(ii)

(A.B)

Two tangents drawn to a circle from a point outside it, are equal in length.

Given:

Two tangents PA and PB are drawn from an external point P to the circle with centre O.

To Prove:
mPA =mPB
Construction:

Join O with A, B and P, so that we form

ZrtA*OAP and OBP.

Proof:
Statements

In ZrtA® OAP <> OBP
m~ZOAP = m£OBP =90°
hyp.OP = hyp.OP
mOA=mOB,~.,
-AOAP:AGﬁﬁ""

Henre “’]P A= mD’3

i«ﬁﬁ_i

“ZTtAS

Reasons

Ralii 4 LoLh tmgem PA an PR
Coninon | _ {
?_r.(_ju_f(,f.'rhb same circle.
H.S=H.S

Corresponding sides of congruent triangles

NSRRI

The length of a tangent to a circle is measured from the given point to the point of

contact.
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Uhit-10 Tangent to a Circle

Corollary (A.B + U.B)

If O is the centre of a circle and two tangents PA and PB are drevy framian axidirial
point P then OP is the right bisector of the cirord of SOMTECH AL

_ﬁ,"mm‘llﬂl“‘_
L

Q.1  Prove that the tangents araw: wut tr. € eud ofia digmeter ina given
circle T]l sk Le paraiiet: ' A (A.B)
Given , ' '
In A cilcle Wilh centre’'0’,ABis a diameter, LM and PQare two 2 0 L
| felnigents passing through point A and B.
70 prove M Q
M|
Proof
Statements Reasons
OAand OB are radial segments Given
-.MmZOAL =90° — (i) Tangent is | to a radial segment.
Similarly
-.mZOBQ =90° — (ii) As in (i)
-.mZOAL = m~£0OBQ From is(i)and (ii)
Or WHP_@_ Alternate angles are congruent.
Q.2  The diameters of two concentric circles are 10 cm and 5 cm respectively. Look for
the length of any chord of the outer circle which touches the inner one. (A.B)
Solution:
From AOCB,
(mgl)2 = (mO_B)2 —(m&)2 - (hyp)” = (perp)” +(base)’
= (5)° -(25)°
=25-6.25
=18.75 \
Taking square root on, hath SIdFa A\
mBC ‘=I5 - 1 |
X453 N Ly
A TRE S
SN =2(433)
' =8.66 cm

. Length of chord = mAB = 8.66 cm
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Q3

AB and CD are the common tangents drawn to the pair of circles. If Aand C are the

points of tangency ¢ of 15t circle where B and D are the points of tanqp:u,y af 2ndciitle;

then prove that AC[1BD. _ (D2
Given i {k
: : ! = W T TN —
Two circles with centre, B ansi Q. AEapd | ar
CDare-eofninon tangerics, Of 2 is jained with o2 A
and B v#h' D! - P‘\%-
To prove L\ \
Ax 0 BD \
(st 14 tion C
Join P with A and C and Q with B and D. Name the angles /1, £2, /3, Z4 as shown in
the figure.
Proof
Statement Reasons
AP L AB —> (i) Theorem 10.2
BQ L AB — (ii)
APLBQ From (i), (ii)
£3= 21— (i) Corresponding angles
Similarly
4= /2 —(iv)

mZ3+msZ4=msLl+ms2
mZAPC = m«/BQD

mAP _mPC

mBQ mQD
-.m/PCA=m./QDB
Hence AC1BD

Adding (iii) and (iv)
Sum of angles postulate

Theorem 4 (a)

10.1(iv)
sum of their radii.

Given:

radii ot the twc L.rr‘lec
To Prove:

Paint,C liis on t’vpm uf entres D and Fand mDF =mDC +mCF

| LJ'I pl"LJ' L'L nk

Two circles with centres [ end F .«:;oeun\;my ""oﬂch erléh"ather )
externally 9int C. Se-that ¢ ) ‘ai d L SR, .;re rﬁsppm\/ely the

(A.B)

If two circles touch externally then the distance between thelr cer**"rq ls cquei et 1e" ||

A__..

Draw ACB as a common tangent to the pair of circles at C.
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Proof:

Statements
Both circles touch externally at C whereas

CD is radial segment and ACB is the
common tangent.

-.MZACD =90° (i)
Similarly CF-ia radiai Segmerit
and ACB is tha comraon'tangarit |
Mz ACF =90°Ci)
| AT 2 ACF = 90°+90°

" m=DCF =180°(jii)

Hence DCF is a line segment with point C
between D and F

and mDF = mDC +mCF

Redinksedmeni-CD L e Tangent line AB

Radial segment CF 1 the tangent line AB
Adding (i) and (ii)
Sum of supplementary adjacent angles.

Exercise 10.2

Q.1

the midpoints of the chords. Prove that HK makes equal angles with AB ANDCD.
(A.B)

Given
In a circle with centre'O",
chord AB and CD respectively.
Solution

mAB =mCD @ D
To prove 0,
mZBKH = m£ZDHK
Construction
Join O to H and K and name the angles as shown in the figure. &l
Proof
Statements | Reasons
mOH = mOK {

AlsomZ0OHD = m/Z0OKB = 90°

mZBKH = m£BKO —mA1 |
=90°—mZL i) T
m/DHK =myCHO, m/’) B

—Of""_ . V2
et r./1—>(|v)
mABKH =m«£LDHK

ndUNE

A= 22 (ii) |

H and K are midpoints of " x N,

1

(Given) (E ~ Cﬁ) )

N |

Angles bpnosite fo\cengiuent sides

From (ii)

From (iii) and (iv)

AB and CD are two equal chords in a circle with centre O.H and K are respectively
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Uhit-10 Tangent to a Circle

Q.2 The radius of a circle is 25m. AB and CDare two chords 3.9 cm apart. -

IfmAB =1.4cm, then find the measurement of other chord I A ‘n. B)
Solution: s [ |~
In a circle with centre‘O’, AB and (,D are 1w0 nords and ai snme bet» sz ien PQ §

3.9cm. B
From tnefg, AR 1‘5 “or LA (fu_:&g
From A'/DAP, ._ A

' _H" JP\ tr.qu) —(mAP)

=6.25-0.49
=5.76
Taking square root

mOP = /5.76

—mOP =24

mOQ = mPQ-—mOP
=39-24
=15cm

From AOCQ,

(mCQ)’ =(moC) - (moQ)
(mCQ) =(25) ~(1.5)

=6.25-2.25
=4

Taking square root

mCQ =2

Since chord CD =2mCQ

=4
Result: L AN N 7 )
Length of other chord mCD = 4cm~ ey T\ i A
Q.3 The radii of two interséct! ng sitties ara 1(, cn and t’ ¢ 1 the length of their
commen, ¢ nerd is 6cm u e1 1iac! th £ o} stanee be.fwcen the centers (A.B)
Solution: =0 e O TS

INAACR |04 AR '
(R w-'i‘) < 'fp) (m%) AN
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Q.4

(mE)2 =91
(e~
In ABCP

¢

(mﬁ)2 :(\m@)2 —(mEC) .-f\r'ypf_J:er Q:sgj? :(p'_erpenﬂicu'iér)' 2/ (base)’

(mBC (8} (5)

; J
(mBE) =519
'(m BC) _s5
(mBC) =55
Distance between centers = mAB =mAC+mBC

= 91+«/%

=16.96 cm

Show that greatest chord in a circle is its diameter.

In a circle with centre. ‘O’
Given
AB is a diameter and CD is a chord.
To prove
mAB > mCD
Construction
DrawOL L CD and join O to C.
Proof
Statements |

OL 1L CD Construction

~. L is midpoint ofCD.
INnAOLC

m/OLC =90 oL LD
m~ZCOL£90

-.mOC >mCL

2mOC >2mCL - [\ Mutiply byl 2
Diameter>mZR | | 7 7y L if_,xmﬁdppim of D
~.mAB>mCD | WA VY [(Rroved)

Reasons

Perpendicular drawn from centre bisect the chord.

Acute angle of right triangle
-.mZOLC >m«COL From (i) and (if) ", \
L-Side opposite-te gieater angiz | |

(A.B)
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Theorem 4 (b)

10.1(v)

If two circles touch each other internally, then the point of contacs liss/ -
on the line segment through their centres 'and distaiite betveen thicin

centres is equal to the differzince of their radii.
Given:

Two ciities with certies @ ana Fitoucl, =a(,.. nther
Internaliy'at point(C, So that\CD ana-CF are the radii of two circles.

To Prove:

(A.B)

Puind G-lies ¢rithe join of centres D and F extended and mDF = mDC — mCF

Censtrection:

Draw ACB as the common tangent to the pair of circles at C.

Proof:
Statements

Reasons

Both circles touch internally at C whereas ACB

is the common tangent and CD is the radial
segment
Of the first circle.

- mZACD =90° (i)

Similarly ACB is the common tangent and CF
is the radial segment of the second circle.

~.MZACF =90° (i)

= mLACD = m£ACF =90°

Where ZACD and ZACF coincide each other
with point F between D and C.

HencemDC = mDF +mFC

i.e.,mDC —mFC = mDF

Or mDF =mDC —-mFC

Radial segment CD L the tangent line
AB

Radial segment CF L the tangent line
AB
Using (i) and (ii)

_mtmnmuum

Two circles with radii5¢m &ind 4ciztolich-carn dther éxtar! 1aJIy Eraw another circle

with radiiis2.5cm touching the firgt pdlr e<tema||\ - (A.B)
To col Is'[,E uct, —
A circle of radiys 2 Sein wouchin g RIGT WO cwcles externally.
COP“U‘L cticn
- (RaStens of con! r'umon
NI V"l  centre A, draw an arc of radius 7.5cm(5+2.5=7.5) "
“4i)”  With centre B, draw an arc of radius
(ili)  Both arcs cut each other at point C.
(iv)  With centre C, draw a circle of radius2.5cm .
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Q.2 If the distance between the centres 6.5cm(4+2.5=6.5) of two circles is the sum or

the difference of their radii they will touch each other. ) 1 - (JT.. E)
Solution: : [ | ;
Q) Given

Two circles with centresC\ and C.. radit gi-méasure’r, \enc, r

such thariC\C, = 54T
To prove R :
Circles toucn each'other &xernally
Comytiryicdion . |

I rawv TS tangent to the circle with centre C, at A

~roof
Statements Reasons
TA is tangent to circle 3with centre C,
- mZCAT =90°
m«£C,AT =180°-90° . C,AC, is a straight line
m«£C,AT =90°

TA is perpendicular to radial segment AC,
So TA is tangent to the circle with centre C,

.. TAis common tangent at A
Hence circles touch each other externally

(i) Given

(A.B)

Two circles with centresC, and C, , radiir, andr, such thatmCC, =t -,

To prove
Circles touch each other internally
Construction

Produce C,C, to meet the circle with centre C, at L
Draw TS tangent to the circle with centreC, at L

Proof

As TLS is tangent to the circle with centre C,

CLLTL )
£ MZCLT =90° A 700N
But C,C,L is@stiaighttine - \
LmZC,LT =B0oph A
RIS (AT

Y TS *4 :'a.;.!gent to the circle with centreC,
. TL is common tangent
Hence circles touch each other internally

Gensirustion .

‘ Taiygent.L radial ssgment
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Q.1
()

(i)

(iii)

(iv)

)

Miscellaneous Exerciser 10

Multiple choice questions

Four possible answers are given for the foIIowmg question. Tick(+/ ) the cori et arlswes
In the adjacent figure of the circle;.the Ime DTm namedas,

(&) Anarc
(c) A tangent

-

/
T ¥
e

(b) A chord
(d) A secant

(K-B)

In a circle with centre O ,if OT is the radial segment and PTQis the segment line, then

(a) OT LPQ
(c) OT UPQ

0

(b) OT £PQ
(d) OT is right bisector of PQ

(K.B)

In the adjacent figure, find semicircular area if z 1 3.1416andmOA = 20cm. (K.B)

(a) 62.83sqcm
(c) 436.20sgcm

B
(b) 314.16sqcm
(d) 628.32sqcm

(GRW 2014)

In the adjacent figure, find half the pes .meter of. ciizle \u-.fh r'er- "eu |f 73 36

and mOA = 20cm.

Ml Aen) -

&) 125.65cm

_RWR2035) | |

——

(b) 62.832cm
(d) 188.50cm

A line which has two points in common with a circle is called:

(a) Sine of a circle
(c) Tangent of a circle

(b) Cosine of a circle
(d) Secant of a circle

(K.B)

(K.B)
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(vi)
(i)
(viii)
(i)
)
(<)

(xii)

(xiii)

NN | ANSWER KEY
i b

A line which has only one point in common with a circle is called: (K.B) (D.G.K 2014)

(a) Sine of a circle (b) Cosine of circle
(c) Tangent of a circle (d) Secant of a circle Sy
Two tangents drawn to a circle from a poirit outsic? icare ¢f..in lengit. (<.B)
(a) Half _ - (0] Egual '
(c) Double ' - (c) Tiiple |
A circlae-hasionly one: / LY (K.B)
(a) Secani 1 —0) Chord
(c) Diarneter | ) : (d) Centre
Actangentline intoriccts the circle at: (K.B)
(&) Three poliits (b) Two points
f¢) Single point (d) No point at all
Tangents drawn at the ends of diameter of a circle are ... to each other. (K.B)
(LHR 2015)
(a) Parallel (b) Non-parallel
(c) Collinear (d) Perpendicular
The distance between the centres of two congruent touching circles externally is: (K.B)
(a) Of zero length (b) The Radius of each circle
(c) The diameter of each circle (d) Twice the diameter of each circle
In the adjacent circular figure with centre O and radius5cm, the length of the chord
intercepted at 4cm away from the centt;}e of this circle is: (K.B)
A
D
(a) 4cm (b) 6cm
(c) 7em (d) 9cm
In the adjoining figure, there is a circle with centreO. IfDC diameter AB and

mZ/AOC =120°, thenm£ACD is: _ (K.B:

(a) 40°' :_ ARRRI A _,_.(b) 30°
CEARIERY 0 R (d) 60°

ol v  x B
a WY d P c
d B c BUE b
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