After completing :h.s unit, the students will be able to:

P Solve problems by using the tangent and angle properties of a circle:
o 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.
o The tangent to a circle and the radial segment joining the point of contact and
the centre are perpendicular to each other.
o The two tangents drawn to a circle from a point outside it. are equal in length.
o If two circles touch externally or internally, then the distance between their
centres is respectively equal to the sum or difference of their radii.
o The measure of a central angle of a minor arc of a circle is double that of the
angle subtended by the corresponding major arc.
Any two angles in the same segment of a circle are eq O t
o The angle in a semi- circle is a right angle:in: a/ Ségmbnf greater than a
semi-circle is less than a right’ auﬁ#t A Hﬂ" ;qhmaml'less than a semi-circle is
greater than a right angld, =
The opposite angle: nf gny (quﬁdrﬂ&‘tcral mscnbed in a circle are supplementary.
> Fmd the arc le Egl} areaof sector of a circle using angle in both degrees and
radians. N
> Apply concepts of tangents and angles of a circle to real life world problems (such as
architecture, monuments, Pyramids).
P Apply trigonometry to solve real life problems in arc length and area of the sector of

circle.
9.1 Tangent to 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.
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(a) IfaLine is Drawn Perpendicular tq 1 Raﬂldl \segment uf a Circle at its Outer End
Point, it is Tangent to tﬂe‘ﬁlrbt&hﬁhat Point

if a ':lrs':le Wllmﬁbf\‘ti'a El and QC is its radial

segment. AB 1 OC at C. then 4pis tangent to the
circle at point C.

e
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b The Tangent to a Circle and the Radial Sagment Jninmg ﬂrrfﬂilf @EEE
and the Centre, are Perpendicular to Each cher, JHH\ 11 \ u WA
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If a circle with centre O, OC is |tshdﬁ = N\ 1"} AN
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segment. MN is a tangmq%gfﬂ}r{f then
OC_LMN
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Example 1: QR isa tangent to.a circle with centre P at point Q of radius 4 cm. It meets
the line segment PR such that mPR = 8cm. What is the length of aﬁ?

Solution: Since ﬁ is tangent to the circle at O and it is perpendicular to.the @

APQOR is a right-angled triangle and PR is its hypotenuse. By using Pythagoras theorem,
(PR} (PO} +(mi0R)

82 =42 +(1‘|:‘l§)2 ‘5 ~N
64*-16+(mQ_1g DA V. H \ &‘ \ L ) ‘}\ﬂ"' 5

(mDR] =g4-hgdan).
N
d-'ﬁrgﬂ =6.93cm

The Two Tangents Drawn to a Circle. From a Point Outside it, are Equal in Length.

If p4and ppg are two tangents drawn from
an external point P to a circle having centre
at O, where A and B are points of contact,

then mp4 = mPB-

Example 2: An architect designs a circular dome on a building. A lighting rod is placed
12 m away from the centre of the dome which has a radius of 5 m. Support es are
attached from the rod to the dome, touching the dcme attwo pmms\ Wh,a:t Ihﬂ‘:ﬁgﬂ’z 6f each
cable? oy ,..‘lﬁ l;'l_.j'l.:'?ﬁ'-ll.lﬁ'_.,ll \ )] (2.0

Solution: Suppose two tangents {cabigs} a;,d U

are drawn to the circumference _(JJI- fh qmﬂﬁ
from the point P (on tht:\ri;ﬂ\}r

mOP = 12m,mOA =mOB=5m

In the right triangle OAP, by Pythagoras
theorem, we have
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or) =(moA Y R EOML
(m ) (m‘ )r“ (He 1)1&_( IH e
|22=52 +{m.fll 1:“\ Q) W\
14 sf}&"ﬁ-ﬁlh}‘tﬁ‘l
‘an\h 75} =144-25=119

mAP =10.91m

So, the length of each cable is 10.91 m
(a) If Two Circles Touch Externally, then the Distance Between Their Centres is

Equal to the Sum of their Radii.

If two circles with centres O and O touch each other
at point P, externally. PO and PO’ are their radii

respectively, then
mOO)" =mOP +mO'P

Example 3: The radii of the two circles a ﬂﬂ\@
e ;'..r‘;@-"n(ﬁ'\ II‘;‘IILJ/—&

their centres if they tuuch ex gjl;,:
Solution: Since the circ
So, thc dmancc\w r centres = sum of their radii

=4+ 6= 10cm
(b) If Two Circles Touch Internally, Then the Distance Between Their Centres is

Equal to the Difference of Their Radii.
If two circles with centres O and O touch each other at point P internally, PO and
PO' are their radiii respectively, then mO0O' =mOP-mO'P .

|I .
Example:4 An inner decm'éﬁ rrb;lgtﬁue H S lhe outer clock face internally, If the outer
circle has radms lepf nﬂd” e dl!mer has radius 7.5 cm, find the distance between their
centres. R4 h
Solution Since,

Radius of outer circle = 12 ¢cm
Radius of inner circle = 7.5 cm
Thus, the distance betwcen their centres = 12 -7.5= 4.5 cm
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The anre of a Central Angle of a Minor Arc of ;Gj;d’_h t-lﬁ“ul of the
Angle Subtended by the Corresponding Mgmﬂ .&lﬁ"ﬂ" VRN [~
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In the circle with centre U’“:'Apg‘{s,mmﬁ@'m rsubtcnds an
angle AOB at the ccntr: arrdiﬁ,aﬁgieﬁﬂi‘ is subtended by the
Wy
major arc. \F U

then mZAOB=2mZACB

Example 5: A curved running track forms an arc that subtends 60°
at the centre of the circular ground. What angle does it subtend at a
point on the boundary?

Solution Since curved running track forms an arc that subtends 60° at the centre of the
circular ground

As we know that the 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.

k |]”»_? u
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600
Therefore, angle at circumference = 7=

Skilled practice! ; \\ 1 .
A radar antenna scans an arc sqb{en{dmg%!ﬂ”%&é é@r\i‘t is the angle subtended
by the arc at the edge of its mrcqlgl\pﬁ(fl S
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Sol. Angle at the centre | ?ﬁfl LT
2 (angle at clrcun@fjencc) = Angle at the centre (inscribed angle theorem) angle at

Q
circumference = -, i 45°

So, angle at the edge = 45“

1. Find the value of x.

Sol. In a triangle
Measure of the angle outside the circle = 38°
Measure of the angle on the centre of circle = x
Measure of the third angle of triangle = 90° (Radial segment and Tangent are




perpendicular)

YR iﬂ[k.w‘ﬁ i

(i~
Thus o _ﬂ i SWACE
g n . G siamlsasceles triangle
X+ 38° +90° = 180° (sum of Ay K" s
dhre Sigles ol‘trianglc} rH | ﬂ\b -/‘T;nf.ABC the sum of the angles is
+128° = 28 e
¥ 3 lﬁ 6 = g90 Since mAB=mAC
123 52 then
2. Find the lﬂglf ABC. mZABC=mZACB
A Let mZABC=m/ACB =x
We know
x+x+65°=180° (Sum of the
angles of a triangle)
2x + 65° = | BO®
2x = 180° - 65°
2x=115°
I 15 5
=WVl 3=\ ﬁLfk‘;J;LU &
Sol. Tangents from a point (A) are equal [0 K\J j\xu »-%ES?]S"
Bl o A oAl S VR (© 6, mZABC = 57.5°
~ mAB=mAC f'”\ “g%y‘
R &
3. A, Band Mg\lints on the
circumftreninf a circle with
centre at 0. AC is the diameter
of the circle and DE is the
tangent to the circle at the point
C and mZBCD = 62°. Find
(i) mLBCA
(i) mLBAC
Sol. Given

Diameter of circle = AC
Tangent on point C = DE
mZBCD=62° N H
msBCA+ m..-:if:'f D= 90“{
mLBCA+62%3008! YN

m£LBCA=90"-62°
mLBCA=28" (i)
In triangle ABC

I‘lllu
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E\_ﬂhfpomt




mZABC=90°
mZBCﬁ:?S“ Em _- o} H \f ; | H'nl '} '|l\|, L
We know : W\ H\"\iﬁ; 3
mﬁ%{\ﬁlfﬂiﬂ%(ﬁméBCA 180°
s mZBAC+ 90°+28°=]80°
m£ZBAC+ 118°=180°
m£BAC=180°-118°
=62° (ii)
So, m£BCA= 28°, mZBAC=62° (From (i) and (ii))

4. D.E and F are points on the circumference of a circle with centre at 0 and
mZ£DOF = 130°, Find mZDEF.

Ao

[The angle on circumferen;ic rr{adgl{y d??p&t(ﬂ&i f]ﬁht angle (90°)
§i 5'. I'I. t.t | H Fis

"

Sol. In circle with centre O, DF is minor arc.

It subtends an angle DOF at the centre and an angic DEF is subtended by the major arc.
As by theorem, the measure of a central angle of a minor arc of a cirele is double that
of the angle subtanded by the corresponding major arc,
2 m £ DEF = m £ DOF (By the Theorem)
2mZ£DEF=130°

mZDEF = lzi

mZDEF = g50 IS\ N

5. X.Y and Z are points on the cﬁwmé umw% with centre at 0 and

m<ZXYZ = 85°, Find xrﬂfjﬁ
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Sol. In the circle with centre O, ZX is the minor arc. i <\ (€(0N A

It subtends an angle ZO at the ccntrergnctgryéjé Z i( lsﬁsubtmded’ by the major are
As by Theorem, the measure ofia \u:n&ml $ g{a i;if’ ﬁf&mor arc of circle is double that of
the angle subtended by th: con a%ohd\]ag \majorare.

X= I'?O“

6. In a historical monument, 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.

Sol. Radius of circular fountain (r) = 3m
Distance of the pole from centre of fountain (d) = 7m

length of the rope (/) =? e
When a line from an external point touches a __ . 7 _k"*'jr,f;‘}'}'*..'ﬂ’]"_:l
circle's edge (tangent) it forms a ri an\gléivim\i o™
the radius at that point :;u. | “'.\I'\ \M
We can use the pythaggm ‘q&h .
w-@&ﬁ“
=+ 3
49 =P+9
49-9 =P
40 =P
Vi =40
! =6.32m
As two tangents to a circle from a point outside are equal. So, the length of each
rope is equal.
So, length of each rope = 6.32m

7. Two circular gears touch each other externally for proper rotation IM machine.
The radil of the two circular gears are S¢m and !Gmfﬂllﬁ i5\the distance
between their centres if they touch; wmi?w WY

Sol. When two circles touch eWmﬂy tﬁ between their centres is the sum of

their radii. RN o

Radius nmhm J:lrcular gear (r;) = Scm
Radius of the second circular gear(r;) =7cm
Distance between centres of clrcular gears =ry.n
= Sem + Tem
= |2cm

."




8. A small sensor lies inside a satellite dish and lounlm\; lmuqli WE If the
dish kas radius 15 cm and the mtthIn ﬂdmﬁ 2.5 /cm, find the distance
between their centres. O\~ R NN

Sol. When two circles tuuq’fl u\r&m&Hy, the distance between their centres is the

difference between thﬂé]i’

Radius of the satelhtc dish (R) = 15¢cm
Radius of the small sensor (r) = 2.5¢m
Distance between their centers=R - r
= 15¢em —2,5¢cm
. - =12.5¢m

9. An inner holder touches the outer cylindrical container internally. If the outer
container has radius 8 cm and the inner holder has radius 6 cm, find the
distance between their centres.

Sol. When two circles internally, the distance between their c:n;,rgs i gﬁ‘\'ﬂﬁerﬂncc

between their radii. \

Radius of outer cylindrical holder (Ifb \ 1 U \‘xﬂ
Radius of inner holder {rﬂ\ﬁﬁigi \x NG
Distance between
“'T\ f = 8cm — 6¢m
=2cm :

10. A pyramid-shaped sculpture is placed in the center of a circular plaza with a
radius of 10 m. A decorative pole stands 26 m from the center of the cirele.
Two guide wires are attached from the pole to the plaza edge, just touching the
circle. Find the length of each wire,

Sol. Radius of the circular plaza (r) = 10m
Distance of the pole from centre of plaza (d) = 26m

Length of the wire (/)= ?
When a line from an enternal point touches
a circle’s edge (a tangent), it forms a right
angle with the radius at that point, (
No, we can use Pythagoras theorem ﬁ:ﬂ e (G0
d*= i+ AR R =
(26)= P+ (10§ | r Q\ e
676 = Ap 000!
676 - 100 =/
576=p
Vi = J576

= 24m




As two tangemts to a circle from a point outside are equal So, MMﬁE of two wires
is equal. ~ So, the length of each wire = 2dm, 1 NG -
Any Twe Angles in the S8ame Segm: /af a Circle-are Equal.
If ZAPB and ZAQR be ‘angles'in the same segment
APQB, of a cir@lm(tjt;r_ﬁi:m%ﬁ is O, then mZAPB =mZAQB

Example 6 In a large circular stained-glass window of a library, two decorative bgﬂns
are drawn from the same chord AB to two points P and QO on the arc opposite to A8
such that ZAPB and £AQB are formed. If ZAPB is measured to be 40°, what is
mZAQB? :
Sol. According to the article 9.1.5, angles in the same segment are equal.

Since mZAPB = 40°

Therefore, mZAQB = 40°

Skilled practice! L 12\ .CO8 N |
A projector casts an image aver an arc on-3 g@mm é?hsﬁ*ﬁ‘f on the arc segment report
; [ " ns- |

| one observing a 50" angle. What js'the other angle| egment?

Sol. Observer 1 reports g\maﬁhllh:anm‘?i G :
Since obseryer 2\l \in/the same
Segment, their observed angle must be identical to the first.
Therefore, the other angle is also of 50°
(a) The Angle in a Semi-Circle is a Right Angle
(b) The Angle in a Segment Greater than.a-Semi-Circle is Less than a Right-Angle.
(c) The Angle in a Segment Less than a Semi-Circle is Greater than a Right-Angle.

A circle with ceritre at O and AC is a chord of the circle.
(a) In Fig. I, ABC segment is a semi-circle, then mZABC = 90°.
(b) In Fig. Il, ABC segment is greater than a semi-circle, then m£ABC < 90°.

(¢) In Fig. Ill, ABC segment is less than a semi-circle, then mZABC > 90°.
5 B

Figure | Figure 11 Figure 111
Example 7 In the diagram P, Q and R are points on the circumference of a circle and the
line segment PQ is the diameter. Find the angles x and y.
Solution. Since angle in semi-circle is 90°
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Thmﬁ)rc x=90° ' ~[15) ,f.?—-:ﬂ WL
As'we know that the sum of the lqr.grmj: amg{.;;g,H pfw tfl#hﬂﬁt is 180°
46°+90° +y=180° i .\ 'H A

| | .-\ ‘\I' -

ie., 136° + y = 180° _-1--';5\ JI91S
= 180% /1367 = 4a°

Skilled prm:tl:ll "f'_'
A cable in a semicircular bridge forms a triangle with the diameter of the arch If the cable meets the
endpoints of the diameter and the top of the arch, what is the angle at the top?

Sel. Because the bridge arch is semi-circular and the triangle is formed usmg the
diameter, the angle at the top is a right angle of 90°,

The Opposite Angles of Any Quadrilateral Inscribed In a Circle are Supplamnntanr
If a circle with centre at O and ABCD is an inscribed quadrliatﬂral,
then 4
mZCBA + mZADC = 180°
m£BAD + m£BCD = 180° A \ (COA
Example 8 S, T, U and Varepomtsnndﬁm i “ t&ggég;fémrclc Find meanglesx and y.

Solution: As we know that mhﬁy quadrilateral inscribed in &’ u:mzlc are
supplementary. There m, o VUL -

x+82° =Ngye y + 161°=180°
x = g y=19°
Skilled practicel

A round table has a decorative quadrilateral pattern inscribed on its surface. If one angle of the
quadrilateral is 105°, what is the measure of the opposite angle?

Sol. Let the given angle be A = IOS"

Let the opposite angle be =
Since they are supplementary [oppos:te angles of qu{tg Wri ,' 2
mZA + mZB = 180° ot B Y

105°+mZB = 180° 5\ 1 "-;f'___-i |
m<£B = 180° - Ir;)ﬁ\“H T
m£B. ﬂqﬁ” {JoU

é.Z Area ot Sector and Arc Length of a Circle

Arc Length and Area of Sector

Let £ be the length of a circular arc 4B of a circle of radius » and & be its central
angle measure in radians. Then Ratio of £ to the circumference 2nr = Ratio of 8to 2n
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or S O 0 .—q-‘:ﬂ:\w‘x f:iﬁ
¢= ifﬁw AR
QRTINS
¢=r@ ,where @is in radian.
Area of a Sector

A sector of acircle is a rcgmn bounded by two radii and corresponding arc.

A slice of pizza and region between the hands of a watch are examples of a sector of
circle.

A sector divides the mn:lc into two regions namely major
- sector and minor sector.

I
The area of a sector of a circular region of radius r is — 3@

2
where € is the central angle and it is measured in radians., _. G
Proof: As shown in adjoining figure, Y\ q\& I CAL
H\Y\ E
Areaof sector antmi mﬁl@@f@! F\'\
Areaof circle m, AV |
A= =1
A@W\f 2
nr’  2m Wk ="|*9 r
nré So e
2 2n 2
l —_— —
=h Amnfs:cmrﬂi-rﬂa A 51t

Example 9 Find the area of sector of a circle having central angle 60° and radius 7 cm.
Also find the length of the arc 4B.

T
= 1,047 rad, r = 7cm

60
Solution: Here 6 = 60° = ——

180
e
: | ) ”—'-[F}?E\i
Area of sector = 5:-’6' e rﬁ._&\; .'f A
! @ity ;
= - [ l". H‘.\L_:._ =
: f?ﬁll‘a}y& j;" e
il ~|T- AR &
‘WJ—(‘w)n 047) = 25,65 cm? L .

Length of arc AB = rfr‘
= (7)(1.047)=7.33 cm




Example 10 The Iength of an arc and area of sector ufa ci fﬁrqqﬂmhd 25 cm?

respectively. Find radius and the central angle of seotor -\,
Solution: = Scm, 4 =25 em?, r=7,0 =070\ mwmd

As o8 SR 1'4f-¢1s the arc length and r is the radius of the
g circle where ¢ = 14m, r = 4m, then find the
central angle. Also find the area of the sector

of the circle.
Sol. f=14cm,r=4cm,0=?
weknow f=r8

£

.-"_-_. 'I
C.

0= %

= r = [r=10cm 8 = 3.5 radians
5 Area of sector of the circle

Solved Exercise 9.2

1. A, 8, C and D are points on r.lrnumimnce of a circle C
with centre at O as shown In figure. Find the angle x.
Sol. measure of exterior angle at point C=114°
mZLBCD + exterior angle = 180° (angles of sismight line)
mZBCD + 114° = 180°

mZLBCD = 180°-114°
= 66°
In cyclic quadrilateral -
mZBAD + m£BCD = 180° e PR
mZBAD + 66° = |80° | "-.;_".l A f-.:\".hj I||I l:’ql'ﬁ .;-_.1‘,-_-,-_-: )

= .| o

mZBAD=180°—66° _{\/71\( el \S{ERY
& o \ s
= 1 QRTINS
The reflex angle is exaghly\ dolbfe the angle subtended by the same arc at the
circumference on thi:lopi}éshc side
So, m£ZBOD is reflex angle
mLBOD =2mZLBAD
x =2(114°)
x =228°

114%




2.

Sol. Given m<£BDC = 74°

In the adjoining figure m£BDC = 74°, find m£BAC

-mZBOCand m.LOBC.

' 'f""‘-{;f [(ele
. SA\BAERY

L "}
o e
\

mZ£BAC = m£BDC " anytwoanglesin thesame
mZBAC = 74° 4(H  segment of acircleareequal
mZBOC = 2(m<£LBDC) [The angle subtended by anarcat the
mZBOC = 2(74°) centreisdouble theanglesubtended
m<£BOC = 148 '___() | at thecircumference
In A OBC :
mOB = mOC (Radius of the same circle)
mOBC = mOCB . (Base angles of iso s triangles)
mZOBC + m£ZOCB + m£BOC = 133:\ (Sunof the ar a triangle)
mZOBC + m£OBC + mZBOC= E \ j}( ; '\Lm;"O:B’C =m<£OCB)
2AmZLOBC) +148° = 1800 - 1\;{ Qs
2(mZOBC) = 1807+ [4801."
2(m£LOB( g\
NNV Tiage |
m£OBC = = 16° _ (iii)
So, m£BAC = 74°, m£ZBOC ='148°, m£ZOBC = 16°  (from (i), (ii) and (iii))

®

Sol. In cyclic quadrilaterlal
mZLABC + mZADC = 180°

74°+y = 180°
y = 180° -74°
y = 106° __(ii)
So, x = 21°, y = 106° from (i) and (ii)

3. Find the angle x and y in the following figures.

opposite angles in-a ¢yic
| quadrilateral sum to 180°

1
]
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Sol.
~isarightangle

[Anglein semi —circle]

—
mZQPR + mZPRQ + m£PQR = 180°
382+ y +x = 180°
38°+ 90+ x = 180°
128°+ x = 180° = 180° — 128°

x=52° (i)
So, x = 52°, y = 90° from (i) and (ii) o
(i 5\ O
BittaNEE
V7R rj; MY
AL
N rff\[r“
Sol. In A XOY
mZLXOY = 62° (Given)
mZOYX = 90° [Radiusﬁ*l]‘angent ﬁ]
x=90° (i) |
mMLXOY + mZOYX + mZOXY = 180°
62°+x +y=180°
62° + 90° + y = 180°
152°+y=180° = [80° - 152° 6.
y=28° (ii) 15 COWN
So, x =90°, y = 28° from (i) and (ii) N E L..x\ _:J (2302
4. Find the anglu x in the given quuru Fiy muji\ﬁﬁ Y
Sol. In the given figure AT AR

mZBCE =70° {G“!rmj ] ~H 1\ (e
mZLCBA =mZBCH" " Alterrsie Segment Theorem)

mZCBA =70° ()]
InAABC :
mZLABC =9(° (The angle in the semi-circle)

mZCBA =70° (by (1))




Sol.

Sol.

As

)

Sol.

As

mZ£BCA =180° - 90° - 70° =20° AN OIS

A ACD =A ABC(R.H.S) q AT x}:}- 'rk N2
mZACD =m£BCA ﬂ\’y @Ot‘l‘ﬁ}ﬁlﬁmng arl'glc of congruent triangles)
X =20° ! u [

In a circular Il;l:\fl h:v aiﬂuﬂument entrance, two spotlight fixtures are placed
such thal h shine from two different points on the arch to the same
chord PQ on tlln base of the arch. If the angle formed at one light in 55°, what is
the angle at the second light on the same side of chord PQ?

Angles subtended by the same chord at the circumference in the same segment are equal.
Angle formed by one light = 55°

Angle formed by other light= 55°  (Property stated above)

A circular garden has a walking path forming a quadrilateral inscribed in it. If
one angle is 87°, what is opposite angle?

Measure of one angle in a inscribed quadrilatera= 87°

Sum of the opposite angles of inscribed quadrilateral = 180°

(opposite angles are supplementary in a cyclid quadrilateral)
Sum of the opposite angle= 180° - 87 = 93°

A ferris wheerl has a radius of 12m. If a gs &Id anue of 18 m
along the circumference of the { ‘fﬁ xh.-hal Is the angle (in radians)
swept by the pasmnqamm arting point?
i R the ferr Wheel {r)— 12m
Di by a passenger ({) = 18 m
Measure of angle from thje starting point (6) = ?
{=r0
18 = 1268
18
e 4
in
=
1.5=28
So, 8= 1.5 rad
Find 6, when
£=3cm, r=2.2cm (ii) £= Sﬁcm,r chl A
£ =3cm Snlf— I;? L*”T
r=22cm _\'.J\J#J;‘% (< "1 -." ¢
9 = "?‘ O II'-, '."'."{:' .\ll". -.'-.-“-\I"._ L f H
¢ =16 | :ﬁ{ \ | VAN “As L=t
RN N o=
B 5,6
3 kS
9= 32 :
&= 1,36rad 8= 2.8rad




-1,

9. Fil'ldr, when ¢ "'-. fa""""r'ljllq'll'llll
() £=5.5cm, 0= 40°20’ e ﬁ@ #h&}ﬁ- 70°
Sol. £ = 5.5 cm S '*J}ﬁ"{ cm
8= 40°20’ { W) NS g 708
r=9 {2QJ f\][\J BIEIESS =g
As 6=40°+\60) " s %
= 40° + (0.33)° 180
=40.33° g = 1.222 rad
= 40.33 x 180
= 0.704 rad As (=rf
As ¢ =r@ D £
¢ <)
F=% .13
5.5 . ha% ,
F= —'-—0.704 ¥ E,!U*”I;: m__”@ﬁﬁ.
. r=78em o TR &
10. Find £ and area of t!lm \\/2{ “1‘ Rl )
() r=17cm,6=025ra ja\ﬂ'“\ﬁé" (i)) r=3cm, 6=45°
Sol.r = 1.7em__ o :.JN,I\‘]"“ Sol.r = 5. 3 gn
=025 rad\ " e
o | Area of sector (A) = ?
Area of sector (A) = ? .
As ¢ =r8 9=45“‘1E
il f)' AROZ%) 6= 0.785 rad
{ = 1.425 cm £ = ?'9
a) £ = 3(0.785)
A= S0 £=236cm
I 1
> (1.7)%0.25) 5 -
\ ﬂ'-'j, i
] 1. E j)
= —(2.89X0. J A\
> (2.89X0.25) e ﬁt?f@\
Dr_"‘u J___,r—~f_'-'-,|'l,|| II""': "i‘lll'nll. \ _“;.-.-rllll .! ]
=0.36125 cm? ASISHAR IS 2 A=
ot sy
WU N NNe =3.53 cm?
Uzma cut a pizza of radius 14 cm into 8 equal slices.What is the area of one
slice (sector).
Sol. Radius of pizza (r) = 14 ¢m

Total equal slices of pizza = 8




e : _ 2z R DIEIdQFH’;ﬂ % uaL QLY
entral angle of each slice (6) = 3 4 ~*'-D1 B Hu \H o to'= 0
r % s ﬁh,ﬁ*’?’f\i} ’?I;Q\ RS2+ 10 = : 0
A rr-5)-2(r-5)=0
Area ofone sllc:xfﬁéibh ( (r=5)(r-2) =0
LS r-5=0
A= 9 r’ﬂ r T
1 n 4
- E(M}*(Ti] g
| - - 14-2r
& Eﬂ%)[ﬂ |4z2{5)
= 76.97 cm? 5
12. The perimeter and area of a sector _14=10-\ {a@ﬁ'ﬁ
are 14 cm and 10 cm? respectively. of ,M‘?‘\T\W/ (e
Find the radius of the ulrc%§ LR S5 $aioa
- central angle of the [ - B
Sol. Perimeter of the &b\gt}) 14 cm e 29 ; E'S had
Area of the sector (A) = 1{} cm? r=2
The perimete'r of a sector consists of I
two radii () and the arc length (€). 0
P=2r+¢ 6= 14—2r
14=2r+¢ 3
14-2r=¢ 14-2(2)
£=14-2r 2
| ja—4
A=zt | 2 1 O
~ o BTN (B0
s '%rf 1 f_—:\nn-"ﬁ#\-. O ?.} jﬁ\l’.l ;
10%2 =7t ‘ﬂ\"f TR ool
JNJEPJ'“ So,r=5c¢m, 8=08radorr=2cm, 8=
5 rad
20 = /(14 =27)
20 = 14r-21°

2r—14r+20=0




Snlved Review Exercise 9 |t

1. Four possible answers ar@giuan iﬁﬂ !ﬁlﬁ\\ﬂhu quésﬂuns Choose the correct

| -." Ay
answer. . L
(i) Tangentis a IIHF M\muches the circumference of the circle at:

(a) many points (b) three points (¢) wo points (d) one point
(i) tangents can be drawn to a circle from a paint outside the circle:
(a) one (b) wo (¢) three (d) many
(iii) tangents can be drawn to a circle from centre of the circle:
(a) zero (b) one (c) three (d) many
(iv) In circle, radius and tangent are:
(a) parallel (b) equal (¢) perpendicular (d) zero
(v) An angle in a scgment greater than a semicirele is angle:
(a) an acute (b) right (¢c) an obtuse (d) straight

(vi) The angle subtended by the arc at the centre of the circle i is called: .
(a) acute angle (b) central angle  (c¢) II"|‘II an "*~f iil ‘gdﬂ'lfﬂ\&:}t angle
(vii) What is the measure of an angle ln{-i:nl@d tnw:\‘ ﬁt{u&é l:!lng"P
(a) 45° (b) 60° m\ﬁ S {0)/992 i (d) 120°
(viii) Any two angles in the \nT:the circle are:
\Ls femen[arv

(a) supplemenm 1’!“{%} (¢) equal (d) zero

(ix) Area of the secmr of the circle =
I 3 L% 3

(a) : rf (b) 5 r26) (c) - r0 (d) 5 r26
(x) Ifr=6cm, 6 =2 radians, then arc length is

(a) 12 cm (b) Bcm (c) 6cm (d) 3¢m
INSIERS:
(i) one point (i) two (iii) zero (iv) perpendicular (v) an acute

!

(vi)central angle  (vii) 90° (viii) equal (ix) rz(} (x) 12cm

".

2. Inthe ad]ummg figure, find the radius of tha{i!ﬂ?ib- N .' m \o @
|. _| r v T
I'lI ."'.‘-r_hl. |;I |II-.'| III.II'.__.I'L..!"__jllll.. II'J .'.I.-I

Sol: m I’_l.} =24 ¢m
mQOQ =25¢m D
m LOP Q = 90° (radius (Op L tangent PQ)




Because of that 90° angle. A OPQ is a

right angled triangle.
"u
RS,

By pyihagun:un lhr:ur-:.nb

(mOQ)* = (mPOY* + i
(25 em)? —\w@ﬁ& (HIOP)°
625¢cm’ =576 + (mOP)
(mOP) =625 -576
(mOP)’ = 49
J(mOP): = /a9

(mOP) =7

This the radius of circle is 7 em
3. Find the angles a, b, ¢ and d in the
given figure, if O is the centre of the

Sol. In &POS
W m ZPSQ  =42°—(Given)
m Za = 90° (The angle in
semi—circle is a right angle)
m £ZPSQ + mZ£a + mZc = 180°
(sum of the angle of a triangle)
42° +90° + m<Le = |80°
132° + m<£c = 180°
m<c = 180° - 132°
mZc¢=48°
In A RQS =
m Z RSQ = 72° Kwﬂrﬁuh‘» )
mZb=90° “*I mﬂ‘ )
[The angle in semi — circle is a right
angle]
m £ZRSQ + m£b + m«£d = 180° (Sum
of the interor angles of a triangles)

So. mZa = 90°. mZb = 90°
m<d = 18°

Find the angles a, b and ¢, if AL isa
tangent line and O is the centre of the

circle.

725_+. g:ﬁb Bos
'ﬁ? 780°

fD ‘ue m2d = 180° - 162°

mZd = 180° :
-mZc = 48°.

mZa + m£ZM + mZOLM = 180° [sum of
the angles of a triangle]
mZa+22° + 90° = | 80°

mZa+112° = |80°
mza=180°-112°

m<a = 68°

In ALOC

m OL = mOC (radii of the same

circle)

So. A LOC is an isosceles triangle
m£b=m<cc

[angles ﬁp;@::k s;d@\g@}qual]

\@‘mb + mZc = 180° [Sum of

lerlur angles of a triangle]

68 +x +x = 180°
68 + 2x = |80°
2x = 1 80°-68°
2x=112°
112°
i

-




X=56°=msb=msc
So. £a=68° £b=156° Zc=56° \
5. Find the angles markedﬂimme giﬁén{
figure, where O is lh\th {Kék Htj,\:if the |

circle. . AR VAR

<
R

Sol: In A SOR m£SOR = 100° (Given)

m OS =m QR (radii of the same circle)
So, A SOR is an isosceles triangle
Thus
mZa=m<b [Angles opposite sides

are of equal length]
Let mZa=msb=x Khﬂ;}g
mZ SOR +m<a ‘Wgﬁ
of the angles of a Mhng e]
100° + x + x= 180°
100° + 2x = 1 80°
2x = | 80° -
2x = 80°
807

-
F

[Sum

100°

2x
x=40°= mZa=mcc
so Za= 40°, Lc=40°
Two round dining tables are
arranged to touch at their edges.
The radii of the two ruund diniug
tables are 10 cm and 1
is the distan
centres if theﬁfﬂu\éﬁ externally?
Sol: Radius of one dining table r,= 10cm
Radius of second dining table r,=12cm
When two circles touch externally, the

e

GMBﬁAt gir 5

—t at R

RN
distance betwemfﬁ m.g: nirey 15 the sum nf

"lhﬂlhmﬂ” '.1"\':‘ (c. h_

lfJ‘Lﬁm oo huﬂﬂ-:..n the centres of both
dlnmg tables = r +r;

= 10cm + 1 2¢m

=22¢m
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 6
and H on the arc above EF. f m-
EGF = 65°, find m < EHF.

Sol: Theorem anhles SU. ded by the
same chor ce of circle

@AF and ZEHF are subtended by

the same chord LF.
Same chord EF.
So. m LEHF = m ZEGF

Since m ZEGF = 65° (Given)

Then'm ZEHF = 65°
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?
Sol: Any angle inscribed in a semicircle is
always a right angle.
Thus the angle mrmed al
1:\ \LJ
a Q ”wﬂ;# hdav cake has a
1\ Cradias of 5 cm. A slice has an arc
~length of 10cm. What is the area of
this slice?
Sol: Radius of circular cake (r) = | Sem
Arc length of a slice (£) = 10cm

Tb\peak is of

|
Area of the slice = —r!




I ﬁ = 5 1— :f# Fﬂ_ o { F |'-I Il'lr. ' I_I'l-.ll-ll'

1
= > x 15x10 ﬁ|ﬁ?1 |Qe»~rf A
=75em® o\ ~ \ VLN, 1310'= L
P—""6 =
10. A sector cut from 2. rnfa tﬂ raﬂhs AT s :
Scm has a- pdﬁh&[ﬁr of 16¢m. Find R 4o
G € SeCLlar =
area of this sector. EI
Sol: Radius of the circle (r) = 5 em = _ % 5%6
Perimeter of the sector (p) = 16 cm - )
P=r+rl +¢( =15 cm*

2¢

L

Q Encircle the cg

Multiple Choice Questions prepared in the light of new Exomination Technigues
(Knowledge, I.Inderstanding, Applmatmu Analytical E_I_[:ohnpeptualj

9.1 Ea*}genl to a Circle

(et option.
The point where a tangent meets the circle is known as:

(a) Point of union (b) End point (c) Point of tangency(d) Origin

What is angle formed between the tangent and the radius at point between the
tangent and the radius at point of tangency.

(a) 45° (b) 90° (c) 180° (d) 60°

It OC is the ratilnl segment in a circle, MN isa tangent, them
@ OCLMN (b) OC>MN () OC <MN  (d) OC =MN

In the figure ‘ﬁ@ m £ x is:

(a) 12° (b) 30° (c) 90° (d) 402
Two tangents are drawn to a circle. If the length ofene, mwg@ii*ié 10 em. then
the length of other tangcnt is: LI ,.". I""{;':_'H \ 1:,'. H"\ \l ;'I (g0
10 Y :" VAL eSS =
(a) 2 cm {b) 15 a.rm Hil N :::'} 3 cm (dy 10 ¢cm

Tangent PA. ﬁmqﬁbs'ﬁ'w clrclt at A, if APAO is an isosceles right triangle, Z APO
must be:

(a) 30° (b) 45% - (c) 60° (dy 90°

Point p is 13 cm from the centre of a circle, if the radius in 4cm, what is length
of tangent from p to circle.

(a) 8cm (b) 10em (c) 12 ¢m (d) 18¢m




8. In the figure
(@) mOP<mOM (b) m MQ +mMP () mO0 + mOP (d) mOM + m M)
9. The radii of two circles are 8cm, 10cm. What is the distance between their
centres if thev touch externallv? .
(a) 18cm (h) 180 ¢m (¢) 2em (dy 80ecm
A
s g A
10. In the figure 2 the m00" =
! B
ol
(@ mOP+mOQ’ (b) mOP-mOP' Ao i m r’c?id“}*m AP - BP
11. The radii of two circles y‘e IS;im,r?E ;&\h L’dlstance between their
centres they touch inter &;ﬁ f\ '\5 WS
(a) 24 cm WP (c) 6ecm (d) 135 cm
12. If the measuhg\;} eentral angle of a circle is 80° the measure of the angle
subtended by the corrésponding major are is:
(a) 80° (b) 100° (¢c) 60° (d) 40°
(3. In the figure ' if mZPRQ = 35° then mZPOQ is:
0
(a) 70° (b) 60° (c) 180° (d) 100°
14. A circular running track subtends angle of 65° at the centre, What angle does it
subtend at a point on the boundary.
(a) 30 (b) 90 (c) 32.5° u:H hrﬁm
15. In a cvclic quadrilateral, the sum of the nm;qaihu _
(a) 90° (b) 180° 0 ‘4’@ T‘{F"J\)ugf ‘{dl 36°
H'?'x_ﬁ‘_."t._"_?u ) =
16. In figure Ke mZAPB = 30° then mZAQB will be of:
(a) 70° (b) 90° (c) 60° (d) 30°
17. The angle in a segment less than a semi-circle is greater than a:

(a) Rightangle (b) Equal angle (c) Acute angle (d) obtuse angle




= CF'\II "‘I-‘\,I W II'--IE e 4
m#;nﬁ‘fi‘\"{\ix l;" 5

18. In the figure 7
| A

- [T II\

(a) 22° i’f{'[{‘U\HH 979 (c) 28° (d) 26°

19. In the figure then mZBCD is:
n
(a) 100° (b) 180° (e) 175" (d) 360°
9.2 Area of Sector and Arc Length of a Circle.

20. Find the arc length if radius is 10cm and central angle is 2 radians.

(a) S5cm (b) 10cm (¢) 20cm (d) 20mem
21. What is the radius of a circle when an arc of length 67 is subtended by a

central angle of © radians. IS r_ﬂ"?'n?u*ﬁ

(a) 3 ) 6 G W | @ pes
22. Find the central angle if £ = Sm ‘\3

(a) 3rad (b) 0. 3? rU& nx\w}‘h ral:l (d) 30 rad
23. Ifarc length is 107 a ﬂnﬁ u#*—\ “what is radius?

(@) 10 QNN 11'5) (c) 20 (d) 30
24, What will be the area of a sector with a radius of 6cm and central angle is |

radian.

(a) 3 cm? (b) 6 cm? (c) 18 cm? td) 36 cm?
25. If area of a sector is 257 and y = 10 what the central angle in radians?

n z

(a) 4 (b) . (¢c) m (d) 2m
26. Find the radius of a sector with an area of 50 units? and Q is 4 radian.

(a) 5 units (b) 50 units (c) 25 units (d) 50 units
27. Find the radius if arc length is 24 and the area of the sector is 48.

(a) 2 (b) 4 (c) 8 {d} 12 -
28. Which is the formula of area of a sector ui‘a carclt. A r S\ 'ﬁ"'.

1 | 0 r’"

(a) Fhd (r@) (b) 5 l‘i'}r ' p {E}r ﬂ?’f@_ H'n"\'\m]l" L {d} EF
29. A sector of a circle is a rcg\mﬁ"hg@nﬂu&ﬁv two radii and corresponding,

(a) 6 i \ﬁm N ¢ (c) arc (d)m
30. Forareaofa v nfa ﬂﬂ:lc B is measured in:

(a) = (b) degree (¢) d (d) radians
ANSIVERS:

1. Point of tangency 2. 90° 3. OC.LMN 4 30° 5, 10cm




| & - e r_f-'r-.nr:..a-'-"#

6. 45° 7. 12em 8. mOM +mMO' A Vﬂ ﬁﬁi‘:mf "Jlﬂ mt’)P. ImﬂP
11. 6cm 12. 40°  13.70°. 14, 32.57\(0 \\ 18\ \gop/ 16, 30°

17. Right angle i8. 28° 19, :‘gfc}.é"~;'-.leg"~.ih&‘rﬁﬂ“’" AT 22. 3 rad

23. 15 24. 1\&;,111*"'5; - Ilﬁ 5 units 27. 4 28, -I-r (r0)

29, arc . radians

ey

/ Short Answer Questions prepured inthe g ||ght of new Examinaion Ter;hmques

(Knowledge, Understanding, Application, ﬂnalytical & Conceptual)
P T T S I — | — -

9.1 Tangent to a Circle

Q Give short answers.

- 1. Define the tangent to a circle: < al. - \ aéf_j-m“
Ans. In a plane, a line is a tangent to dq:r ﬁ fﬂ#ﬁhﬁ pi‘lfﬁune point on the

<~ 'J Q H"- J I"nll- >
.Iﬁ, SN

circumference of a circle. ,» !

'| I'J

2. LM s the tangent to alﬂﬂl@\ Mﬂi eentre N at point M of
radius Scm mm = 10 cm, What is the length of LM.

Ans. Since [\ is tangent to the circle at M and it is perpendicular to NM .
A LMN is a right angled triangle.
By using Pythagoras theorem.

(MLN) =(mLM )*+ (mMN )2
(10 =(mLM )+ (5)
100 =(mLM )*+25 |
(mLM) = 100-25 o) O
—_— o S\ania s &
(mLM)* =75 P Vo L (e R\ LR\ B
||': lﬂml; J.-;,r_.; | ',II! I"., I"., I'-.I\. II._II-._IIE:III'-..?':.":?'II"I!. =
v RN
kM = ﬂij,ni\

3. If two tangents, pA and PR are drawn from a point P to the circle with

centre O. What can we concluded about their lengths.
Ans. The lengths of both tangents are equal

So. mPA=mPB




= =\ e
A o) ’I_Illl \,I'r". ,} I"-.I T‘;EL\J II|' b
4. Infigure ' —~Find' \ehigth of PA
.R\ﬁhj,h
\f VO g
Sol. AAOP s a ri‘ghﬂg\lrgiqtrmm_lc hl."LELIHL
OA L tangem pa thus LOAP =
By Pythangoras theorem
(MPOYF =(mPA ¥+ (moOp ¥
(9cm)* = (mpA ¥+ (3 cm)
Rlem* =(mpa )+ %em?
Rlem? - 9em® =(mpa Y
72em* = (m PA »
(mPA) = J72em’
mPA =8.5¢cm S
5. The ridii of two circles are 7cm, '}cm. What is. (h ﬁggﬁﬁ?ﬁ%ﬁvcen their

centres if they touch externally. 7 ,‘:‘ {\' X@ ";\J w3

Sol. Since the circles touch exf(&\migq \“ )

So, the distance Iﬂﬁ:ﬁ eenitres = sum of their radii

%JRJ\ = 7em + 9em
=|6cm
6. Two circles touch externally. Radius of one circle is 10cm. Find the radius of
other circle if the distances between their centers is 22 cm.
Sol. Since. the circles touch externally. so, the distance between their centres is equal o
sum of their radii.
r, = 10em,d=22cm
o, +e =d

Foem + r. = 22 cm

ro =22 cm ~ [0em

e = fliom,
7. If two circles of radii r, = 11 and ry = 7 touch um.rm-l,v al;a{r,hﬁfﬁt chstance of
their centres, _ T \a 0 aﬂ Nf(e oo~
Sal, =1l \"ﬁ r,?. w Q w,LU' WAL )
x\ )
rai =7 "H H\ et

Distance hetmkeqr@; i kéhii‘ta l | =7

8. Two identical circles touch externnlly if the distances their centres is 18 cm.
What is the diameter of one of these circies.
Sol, r, = r; (identical circles)
Distance between their centres = 18 ¢m




l', T r: = Is o ,.r—-\l F’T'«.&EHHEHL
rtr = Iﬁas_g, . AN g'(f’é \o\f::@, \
2r =1 ‘nur?l?\(u Il";_f"_%j' n\.?u' LA'I
@'. \ = -\_I HﬁL M
ARG
*r“\]’\ij\-\rﬁﬂj gt du
\I_[:'*_-I_|\.J\ W e %m
So. diameter of the circle = 2r
=20
=|8cm
o’
: o
9. In the figure Find the mZAPC:

\
{

Sol. As we know that the measure of an angle which an arc of a circle subtends at the
centre is double that which subtends at any point on the remaining part of circumference.

therefore \ T—‘ mg
2 (mZAPC) = mzp. r} C, A
? )

2mza\§ﬂ§@

\m]‘i\iﬁ‘-’N n{':ZAPC = 50°

£

10. In figure

Sol. The measure of a central angle of a minor arc of a circle is double that of the angle

subtended by the corresponding major arc the
mZLGOE = 2mZGFE

x= 2 (40°)
xX= 80°
Angles in the same segment of « circle
C D — Hﬁ‘iﬂiﬁ
- L\ ‘W e Al
Il. In figure Hﬂ{né ﬁ%\é{l*,&’\ﬁ’il\l 5 mAADB

A

wr]gk I""Elll
Sol. mZADB = 357 ‘[any two anglcs in the same segment of a circle are equal]
mZADB = mJACB

mZADB = 35°
12. What is the measure of an angle subtended in a semi-circle?

Ans. The angle subtanded in a semi-circle is right angle of 90°,




13. What is the measure of the angle in a segment greater. thfanqa getiﬁlaii'éle.
Ans. The measure masegmr:nlgrealerthan asem i »U{ﬂ‘ﬂﬁ%ﬂ Hmﬁgﬁlangle (<90°).

il 'I.'r'r|51"|""| II""']'

14. In ﬁgure \?’\hy lh tﬂe h\:lkl{-i equal to 90°,

NAIRNE L
Sol. Because PQ Mh diameter, making x an angle in a semi-circle. The anglé in a
semi-circle is a right angle of 90°,

WAl Area of sector and Arc Length of a Circle

15. A circle has a radius of 10cm and a central angle of 60°. Find the arc length.

Sol. r=10cm
8 =60°
f=
H = ,6‘0(?&—* =§
130
we know {=8r . A
L S = L
=3 x 10 >\ CON
. r e - Ners
£ =10.47 cm t'“",r’”* ‘i k\x N
16. Calculate the area nfsechﬁ; YA )} us' mandﬂ 90°
Sol. r f.{s,.c L =
xmxﬁiﬂ‘
B qu X 'i"ﬁi'
6= 3 = 1.57 radian
Area of sector =% s
|
=73 @F(1.57)
3|
=3 x64(157)
17. Find the central angle 6 nl'a circle when f = 11 cwf 48 ' I
Sol. f=12c¢m A7 Iﬁmﬂwﬁ./
=i a3 A '. £ 3 \ L
o=2 TR WS
we know. o] L
VN
/
A=




18. A circular clock face has radius of 12¢m. What is the area of sector formed
between the number 12 and 3 on the clock?

Sol. “r=12cm
B 90“ @Hu
'I'-n.f*“
6 =90 x\;—lﬁ?—_ \j\gﬁl\i‘ﬁbi \}\
mﬁ“

2
|
=3 (12)*(1.57)
-% (144) (1.57) = 113.04 cm?
19. A circular cake with a diameter of 20cm is cut into 10 equal slices. Calculate
the area of a single slice.
Sol. Diameter = 20 ¢m

20
r--z--lﬂcm

The cake is cut into 10 equal parts i A
2N _® X*

1]
(S]]
—
=
o
d

x
w|

I
ra|
S
=
=2

b
|

=10
=31.42 cm?
20. The perimeter of a sector is 25 cm and its arc length is 9cm. Find the radius of
circle.
Sol. f =9m
P=25 (Given)
P=f+2r &R

25=9+2r na ':\
15_5_9 2 \T r\\ H\J\ij AL

16=2r Qf \L;

\TA
\rwﬁ\ﬁd 3 \Ja |
r =8cm —— MM ——




