Maths Chapter 10: Circles
STEATH 10 - gT

Chapter Review

o Circle and a line: For a circle and a line in a plane there are three
possibilitiec: (i) the fine does not intercect the circle [non—,'nterCecf/'hyj,
(ii) the line touchec the circle at exactly one point (tangent), (iii) the line
cute the circle at two pointe (cecant). The common point in case (ii) ic the
point of contact.

Tangent: A tangent to a circle ic & line that touchee the circle at exactly
one ,bofnf; that point ic called the ,bofnf of contact. For every point on the
circle there ic a unigue tangent passing through it. A tangent can be ceen
a¢ a cpecial case of & cecant when the two end pointe of the correcponding
chord coincide.

Secant and parallel tangents: A cecant ic a line that intercecte the circle
at two points, Forming a chord. For any given cecant of & circle there are
exactly two tangents parallel to it, touching the circle at two diametrically
opposite pointe. A circle can have /nﬁ'm‘?‘e/y many tangents, but only one at
each point.

Theorem 10.1: The tangent at any point of a circle ic perpendicular to the
radivs through the point of contact. Proof idea: take a point @ on the
tangent other than P; Q lies outside the circle co O > OP. So OP ic the
chortest distance from () to the tangent fine, hence OP I tangent.
Consequence: the perpendicular at the point of contact to the tangent
passes through the centre.

Number of tangents from a point: From a point inside the circle no
tangent can be drawn [w«y line i¢ a cecant). From a point on the circle
exactly one tangent can be drawn. From a point outside the circle exactly

two tangents can be drawn.

Notes by Abhichek Siv 7



Maths Chapter 10: Circles
STEATH 10 - gT

o Length of a tangent: The length of the tangent from an external point P
to a circle ic the length of the cegment from P to the point of contact.
Theorem 10.2: The lengths of tangents drawn from an external point to a
circle are equal. Proof: PA and PB are tangents from P, O ic the centre. In
right triangles OAP and OBP, 0A = 08B (” adii), OP ic common, €o éy RPHS
they are congruent and PA = PB.

. Cons’equencec: Tangents from an external point are equa.//y inclined to the
line joining the point to the centre (L APO = £ BPO). The centre lies on
the bisector of the angle between the two tangents. The angle between the
two tangents drawn from an external point is cupplementary to the angle
cubtended by the line cegment joining the pointe of contact at the centre:
LAPB + LAOB = 150°

o Important facte: The tangente &t the end pointe of & diameter are
parallel. In two concentric circles, the chord of the larger circle which
touchee the emaller circle ic bisected at the point of contact. A
parallelogram circumscribing & circle ic a rhombus. The oppocite cides of &
quadrilateral circumscribing a circle cubtend cupplementary angles at the
centre, and AB + CD = AD + BC for a circumscribed quadrilateral. (ce
Pythagoras with the radive: PT? = OP? - OT*

Key Terme
Tangent — Line touching the circle at exactly one point.

Secant — (ine cutting the circle at two pointe.

Point of Contact — The cingle common point of a tangent and the circle.
Chord - (ine cegment joining two pointe on the circle.

Radive - Dictance from the centre to any point on the circle.

Diameter — Chord through the centre; twice the radivs.
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Theorem 10.1 - Tangent ic perpendicular to the radivs at the point of

contact.

Theorem 10.2 - Jangents from an external point are equal in length.
Length of Tangent - Dictance from the external point to the point of

contact.

Concentric Circles — Circlee with the came centre but different radi.
Circumecribed Quadrilateral - Quadrilateral whose cides all touch a circle.

gupp/emenz‘ary Anglee — Angles whose cum ic 180°

Diagrame / Flowcharte
(ine and Circle
(ine and Circle
I
| | |
Non-intercecting [angent Secant

I
A/o common point

I
One common point

Tangents from a Point

I
Jwo common points

Pocition of point Tangents pocsible
Inside the circle Nore

On the circle Exactly one
Outside the circle Exactly two
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Tangent (ength by Pythagoras
Join centre O to contact T
l
OT L PT (Theorem 10.1)
l
Triangle OTP is right-angled
l
PT? = OP*- OT*
4
Find the tangent length PT

Two Theorems

Theorem 10.1 Theorem 10.2
: Tangent L radive *PA = PB
* At the point of contact + Tangents from external point

Jextbook Exercise Questions
Q.7 Prove that the tangent at any point of a circle ic perpendicular to the

radivs through the point of contact.
Ans. (et XY be tangent at P, centre . Take { on XY other than P. @ lies
outside the circle, co OQ > OP. This ic true for every @, co OP ic the
chortest dictance from O to XY. Hence OP 1L XY.

Q-2 Prove that the lengths of tangents drawn from an external point to a
eircle are equal.

Ans. PA and PB are tangents from P. OA L PA and 0B L. PB. In right
NOAP and NOBP: OA = 08 (radii) OP common. By PHS AOAP =
AOBP. So PA = PB.
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Q.3 The length of a tangent from a point at a distance 5 cm from the centre
i¢ 4 em. Find the radivs.
Ans. ¥r?2= OP? - PT?=25-16 =9, cor = 3 cm.

Q-4 Two tangents PA and PB are drawn from P to « circle with centre O and
L APB = 80° Find L POA.
Ans. L. AOB = 180° - 80°= 100° and OP bisects it, co L POA = 50°

Q.5 Prove that a parallelogram circumscribing a circle ic a rhombus.
Ans. Sides AB, BC, CD, DA touch the circle, co AB + COD = AD + BC. In
,bara//e/ogmm AB = CD and AD = BC, co 2AB = 2AD, AB = AD. All ¢idec

are equal, ¢o it i€ a rhombus.

Q.6 Prove that the tangents drawn at the ends of a diameter of a circle are
parallel.
Ans. Tangents at the ends A and B of a diameter are perpendicular to radii
OA and 0B. The anglec with the diameter are 90° each and are

alternate angles, co the tangents are parallel.

Important Board-Pattern Questions (with Solutionc)

Q.7 [1 mark] How many tangents can be drawn to a circle from a point
outside it?

Ans. Two.

Q.2 [1 mark] IF PA and PB are tangents from P and L APB = 60° what ic

L 0AB?
Ans. L AOB = 180° - 60°= 120° ¢o L OAB = ¥%(150° - 120°) = 30°
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Q-3 [2 marke] A tangent PQ at P to a circle of radive 5 em meets a line
through the centre O at @ co that OQ = 12 em. Find PQ.
Ans. PQ%= 144 - 25 = 119, PQ =N 119 em.

Q.9 [2 marke] Tn two concentric circles, a chord of the larger circle touches
the cmaller. If the radii are 5 cm and 3 cm, find the chord length.
Ans. Half chord =~/ (25 = 9) = 4, co chord = § cm.

Q.5 [3 marke] Prove that the angle between two tangents drawn from an
external point to a circle (¢ cupplementary to the angle cubtended by the
line ceqment joining the pointe of confact at the centre.

Ans. LOAP = L OBP = 70°. In quadrilateral OAPB the cum of angles i

360° co LAPB + LAOB = 360°- 150°= 180°

Q.6 [3 marke] A quadrilateral ABCD ic drawn to circumscribe a circle. Prove
that AB + CD = AD + BC.
Ans. Tangents from each vertex are equal: AP = AS, BP = BQ, CR = CQ, DR =
DS. Adding: AB + CD = (AP + BP) + (CR + DR) = AS+ BQ + CQ + DS
=AD + BC.
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WIS HSATH T
9. g T 1o g & Tt faig ue wuef ¥, auef fag & a7ret areft Hear v eisl
gt &
FAT- XY, P W Tef 3T & 37k 0 Fgl XY 3 P & Jefial fog @ ofl @ gy & arev &,
31 0Q > OP| 7g TIH& Q & o AT 2, 37T 0 I XY o) Faia# g3 OP &l
sFfeT 0P 1. XY

9.2 g HHeIT 1 aigr g 3 gor W it wuef Smmait &) ciarsar svieR &t &l

I~ P I PA R PB I0of Y715 21 0A L PA 37117 OB L PB| JHFHIT AOAP 317
AOBP & 0A = 0B (FcaT3), OP 337A13| RHS T AOAP = AOBP| 37d: PA =
PBI

9.3 3¢ I S om R TRIT falg @ T0oF Y # #9715 4 em &1 B zirg AT
A= r> = OP? — pT2 = 25 - 16 = 9, ST r = 3 em|

9.9 <7 & aigr g P 3 T9of &m0 pA 37 PB et 1§ & s1lv LAPB = 30°
LPOA F1T #ifeiT]
3T~ LAOB = 180° — 30° = 100° 37k OP § FHGAINGAT H3ar & 37c: LPOA = 50°!

u.s g HNr 3 ga & uierd TR TgHe arergsfer @ &1

ITIT- AT AB, BC, CD, DA a<T &I Zuef 3l & 31 AB + CD = AD + BC| FHIR
T H AB = CD 3T AD = BC, 31T 2AB = 2AD, AB = AD| Tp3ft eI
SIS & 3T: FereIgRet]

9.6 g Hfr @ a9 & arer & 3R w0 St wf Y Feiaw et &
ITT- T & I A 37V B W Z99F YFC Hea13ir OA 3717 OB W3 oI &) 1 & Iy
5 BT 90° & 3717 Dhia HIor & 37eT: el Y& AR &)
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I deet & Agauvl v (FeT AlRa)
T [) 3i7] o< & aieR R g I fabaett @yef SHTe Sfeft o7 Fawed! 87
- 31l

9.2 [| siw] 7l P 3 PA 3717 PB Zof Y75 & a7¥e LAPB = 60° & AT LOAB &T &7
JAT- LAOB = 120° 3 LOAB = %6(180° — 120°) = 30°)

U.3 [2 31#] S cm Bedr & o< I P U T9of ¥&T PQ @g 0 H &iral aleft 3FT bl @ U
ST UBHR Aerdt & 15 08 = 12 em) PQ T #ifaT!
ITq- PQ* = 194 — 25 = 119, PQ = V119 cm|

T.4 [2 3iF] 3r Tt gar # 95 9T &) oflaT pid g I el FA &1 BT S om
317 3 em & ar sflar #1 ciars 7T i)
T et lar = 25 - 9) = 4, ST AT = 3 em)

9.8 [3 sizp) Rig Hifar & aier g I e ar Tuf S & after @7 107, Tgf
faigait ) faeTIaT aTer YHTHE ZRT 3¢ TR e IV T HGZH &Il 2|
IAT- LOAP = LOBP = 90°| TJH OAPB & HIUI &7 7T 360° & 37T LAPB +
LAOB = 360° — 180° = 130°|

T.6 [3 3] TF3eT ABCD T % URaIT &l faig #Ifeir & AB + ¢D = AD + BCI

I9- g MY I zgef SHTP FET & AP = AS, BP = B, CR = CQ, DR = DS|
IS YT AB + CD = (AP + BP) + (CR + DR) = AS + BQ + CQ + DS = AD
+ BC|
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