»  Solve problems by using the tangent and angle properties of a circle:
o  Ifaline is drawn perpendicular to a radial segment of a circle at its outer end point, it is tangent

to the circle at that point.
o The tangent to a circle and the radial segment joining the point of contact and the centre are
perpendicular to each other.
o  Thetwo tangents drawn to a circle from a point outside it, are equal in length.
o If two circles touch externally or internally, then the dis e@ s is
o)

respectively equal to the sum or diﬁ'erencf:?f théik radit m
o  Themeasure of a central i gleofa b ' e that of the angle subtended by

o  The opposite angles of any quadrilateral inscribed in a circle are supplementary.
»  Find thearc length and area of sector of a circle using angle in both degrees and radians.

»  Apply concepts of tangents and angles of a circle to real life world problems (such as architecture,
monuments, pyramids).

S

»  Apply trigonometry to solve real life problems in arc length and area of the sector of circle.

f INTRODUCTI()N

This unit focuses on solving problems using the tangent and angle properties of a
circle, which are essential for understanding the geometry of circular shapes in both
mathematical and real-life contexts. Students will explore key concepts such as the
perpendicular relationship between a radius and a tangent, i gents
drawn from an external point and the geomefri¢-pra q¥ fes formed within
and around circles. The uni exaiming the posttioning of angles affects their

measures and how th \l‘ rtigs it
applications inc ing \problems involving architecture, engineering structures,
monument amids, where circular and angular relationships are- commonly
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found. Students will also le
angles measured in both
real-world scenarios i

5 5k

" \@ oths and areas of sectors usmg
nr ans and apply trigonometric concepts to
f a circle.

In a plane, a line is a tangent to a circle that touches
only one point on the circumference of a circle.
Here AB isa tangent at point P on the circle. Point &«
P is called point of tangency or point of contact. A

B

: : :! 9 (a) If a Line is Drawn Perpendicular to a Radial Segment
of a Circle at its Outer End Point, it is Tangent to
the Circle at that Point

If a circle with centre O and OC 1s its radial

segment. AB L OC at C, then 4B is tangent
. ; O
to the circle at point C,

If a circle with centre O, OC isa
radial segment. MN is a tangent

at point C, then OC L MN QA}_ P C

Lxampie QR 1S a tangent to a circle with centre
P at pomt Q of radius 4 cm. It meets the line segment

PR such that mPR =8 cm . What is the length of QR?

& Solution P Since OR is tangent to the cm:le at
and it is perpendicular to the PQ
APQR is a right-angled triangt use

By using Pythagoras theore
(Q@Wg’}’g mQR




1- The entry or exit roads of a roundabout are often designed tangential to the
circular structure to allow smooth transitions and minimize turning effort.

2- Each seating cabin on a Ferris wheel hangs such that its suspension arm is
perpendicular to the wheel radius, ensuring the cabin stays tangent t the
rotational path.

3- The tip cf a clock hand touches the circular perimetcr of the clock and if a

If PA and PB are

external pot

glc having centre at O,
where 4 and B are points of contact, then
mPA= mPB.

An architect designs a circular dome

on a bu;ldmg A lighting rod is placed 12 m away
from the centre of the dome which has a radius of 5 m. Support cables are attached

from the rod to the dome, touching the dome at two points. What is the length of
each cable?

solition B Suppose two tangents (cables) P4 and PB
are drawn to the circumference of the circle (dome)
from the point P (on the rod). Here,

mOP = 12 m, mOA=mOB = SntD
In the right triangle OAP
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144 = 25+ (mAP),
(mZ_fI = 144-@:%%@%

o

So, the length of each cable is 10.91 m

Real-Life Examples of Equal Tangents to a Circle

E A lamp post is erected at a point outside a circular garden. Two paths are
constructed from the lamp post to the edge of the circular garden such that
they just touch the garden. These paths represent tangents to the circle.

2! A security camera is placed such that it monitors a circular restricted zone.
The lines of sight just touch the boundary of the zone.
3, Two ropes from a peg outside a circular tent are tied to two points on the base

circle of the tent.

O

If two circles with centres

other at point P exa ;
radii respectively, then

and PO’ are their

mOO' = mOP +mO'P

- The radii of the two circles are

4cm and 6¢cm. What is the distance between their centres if they touch externally?

— Since the circles touch externally,

So, the distance between their centres = sum of their radii
=4+6 =10cm

If two circles with centres O and O touch each gthe v
point P internally, PO and PO’ are their Q@ '
then mOO’ = mOP ~mO'P. %%m

‘o
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outer clock face internally.

ooy

If the outer circle has radi e inner has radius 7.5 cm, find the

distance betw

ince, Radius of outer circle =12 cm

Radius of inner circle = 7.5 cm
Thus, the distance between their centres=12—-7.5 =4.5cm

In the circle with centre O, APB is a minor arc. It subtends an
angle AOB at the centre and an angle ACB is subtended by the
majorarc, then mZAOB=2m/ZACB

angle does it subtend at a point o

- So ) Since curved !
o

e

centre of the cirW \\
As we know tha measure of an angle which

an arc of a circle subtends at the centre is double
that which it subtends at any point on the
remaining part of the circumference.

Therefore, angle at circumference = % =30°




circumfere : \ ¢ witl
3 W Fh\jm 1ameter of the circle
is the tangent to the circle at

the point C and m/BCD = 62°.Find B
(i) m«sBCA (i)  mzBAC

4. D, E and F are points on the
circumference of a circle with centre

at O and mZDOF =130°. Find
mZDEF . '

5. A2 and Z are points on
circumference of a circle v

at O and mZXYZ)

A\
6. m%@mmmm, a circular fountain with a radius of 3 m is built. A

flagpole is erected 7 m away from the centre of the fountain. Two ropes from
the pole are tied to the edge of the fountain, just touching it. Find the length
of each rope. '

R Two circular gears touch each other externally for proper rotation in a
machine. The radii of the two circular gears are Scm and 7cm. What is the
distance between their centres if they touch externally?

8. A small sensor lies inside a satellite dish and touches its wall intémally. If the
dish has radius 15 c¢m and the sensor has radius 2.5 cm, find the distance
between their centres, '

9, An inner holder touches the outer cylindrical container internal outer
container has radius 8 cm and the inner hol @Md the
distance between their centres. O @W

10, A pyramid-shape((l) %%m;mtw of a circular plaza with a

€

radius of 10 m. A stands 26 m from the center of the circle.
Two guj ttached from the pole to the plaza edge, just touching
the -Find the length of each wire.




<AQB be angles in the same
segment APOB, of a circle whose centre is O, then
mZAPB = mZAQB

~
11 In a large circular stained-glass window of a library, two decorative
beams are drawn from the same chord 4B to two points P and Q on the arc opposite
to AB such that ~4PB and ZAQB are formed. If <4PB is measured to be 40°,
what is m._/AQB? g |

Skilled Practice!

Since mLAPB = 40°

Therefore, m<£AQB= ﬁ@ﬂ ‘

A circle with centre at O and AC
is a chord of the circle.

(a) In Fig. I, ABC segment is a
semi-circle, then A
mZABC = 90°. o%

(b) In Fig. II, ABC se “
is greater t ' ?e,
then mZABC < 90°.




In Fig. 1T, ABC
less than

> 90°.

: : In the diagram P, Q and R are
pomts on the circumference of a circle and the line
segment PQ is the diameter. Find the angles x and y.

SUluHon ® Since angle in semi-circle is 90°.
Therefore x=90°
As we know that the sum of the interior angles of any
triangle is 180°,

46°+90°+ y =180°
136°+ y =180°

ie.,

If a circle with centre at O and ABCD is an inscribed
quadrilateral, then

mZCBA+m<ADC = 180°, m.BAD + mBCD = 180°

n S, I, U and V are points on the

circumference of a circle. Find the angles x and y.

_ As we know that opposite angles of any

quadrilateral inscribed in a circle are supplementary.
Therefore,

X +82°=[8(° y +161°= 180°

A




Let £ be the lenyth

rand 6 be its central angle measure inradians. Then
Ratio of £ to the circumference 27zrr = Ratio of 6 to 27

or {:2rr=6:2x

14 6

or _— =

2nr 2w
f=i><27.'.'r

27

/=r@ ., where @ isin radian.

A sector of a circle is a region bounded by t&o

corrf:spondi.ng arc. | . | K‘
A slice of Pizza and reglon t ““l Ands

The area of a sector of a circular region of radius ris 9

where 0 is the central angle and it is measured in radians.
Proof: As shown in adjoining figure,

Area of sector _ Central angle of sector
Area of circle ~ Complete angle in circle

4 . 10
r 2r
Z
_nr6
A= 2n
1 w2 A s
—  Area of sector =— "0, where 0 is in radians.
2 O

radius 7 cm.



Length of arc AB = r¢9

i
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Area of sector
@ )"(1.047)

= —(49)(1 047)= 25 65 cm’

= (7)(1.047)=7.33 em

4, B, C and D are points on circumference of a
circle with centre at O as shown in figure.
Find the angle x.

In the adjoining figure mZ/BDC = 74°,
find mZBAC, m/BOC and m/ OBC.

ple The length of an arc and area of sector of a circle are Sem and 25cm’
respectxvely Find radius and the central angle of sector.




10.

11.

12,

Find the angles x and y C%gc
4 R ( o

such that they each shing
chord PQ on the base o angle formed at one light is 55°, what
is the angle 2 ﬂ-*@-' . same side of chord PQ?

\l\ i has a walking path forming a quadrilateral inscribed in it. If
one angle is 87°, what is the opposite angle?
A ferris wheel has a radius of 12 m. If a passenger travels a distance of 18 m along

~ the circumference of the ferris wheel, what is the angle (in radians) swept by

the passenger’s position from the starting point?

Find 6, when

(1) {=3cm, r=22cm (i) £¢=56cm r=2cm
Find », when '

(i) £=55cm, 6= 40°20 i) £=13cm, 6= 70°

Find / and area of sector, when

(1) r=17cm, 6= 025radian (ii) r=3cm, 6= 45°
Uzma cut a pizza of radius 14 cm into 8 equal slices. What is the are me
slice (sector). @

y. Find the



P Tangent and Angl.;_o?a Circle e e

REVIEW EX} E‘f ISE

(1) Tangent is a line that touches the circumference of the circle at

(a) many points (b) three points
(c) two points (d) one point
(i1) tangents can be drawn to a circle from a point outside the circle.
(a) one (b) two (c) three (d) many
(iii) tangents can be drawn to a circle from centre of the circle.
(a) zero (b) one (c) two (d) three
(iv)  Incircle, radius and tangent are:
(a) parallel (b) equal
(c) perpendicular ) zero @ @O@
(v)  Anangle in a segment m angle:

(a) an acute Q ) an obtuse (d) straight

(vi) Wb&e by the arc at the centre of the circle is called:
acute angle (b) central angle

(c) right angle (d) complete angle
(vit) What is the measure of an angle inscribed in a semi-circle?
(a) 45° (b) 60°
(c) 90° (d) 120°
(viit) Any two angles in the same segment of the circle are:
(a) supplementary (b) complementary
(c) equal (d) zero

(ix)  Area of the sector of the circle =

(a) —r6' (b) —r @(1@,@
(x) If » = 6cm and, % 15
w(;)]%z]\ “\Ajb—m (c) 6cm (d) 3cm
|
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2. In the adjoining figure, find the ra

circle. “ m
3 Mw a, b, ¢ and d in the given figure, if

O is the centre of the circle.

4. Find the angles a, b and ¢, if ML is a
tangent line and O is the centre of the
circle.

3. Find the angles marked in the g1 en f

O is the centre of the circle. mﬂ

6. Two ro are arranged to touch at their edges. The radii of the
g tables are 10 cm and 12 cm. What is the distance between
their centres if they touch externally?

T. A circular mosaic pattern is laid on the floor beneath a modern pyramid
structure. Two tiles are placed such that they both connect to the same chord
EF and reach two points G and H on the arc above EF. If m ZEGF = 65°, find
mZEHF.

8. A triangular frame within a semicircular gate joins the ends of the diameter to
the peak. What is the angle formed at the peak?

9. A circular birthday cake has a radius of 15cm. A slice has an arc length of
10cm. What is the area of this slice?

this sector.

10. A sector cut from a circle of radius Scm has a perimeter of l6c area of




