After COI"ﬂpiEtil‘lg.thls unit, the students will be able to:

» Solve problems by using the tangent and angle properties of a curcle

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.

0 Anytwo angles in the same segment of a circle ar

o The angle in a semi- circle is a rig grcater than a
semi-circle is less than a ngh &@@ Iess than a semi-circle is
greater than a r:ght a

o iThe opposite angles Hateral inscribed in a circle are supplementary.

» Find the arc | 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).

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

In a plane, a line is a tangent to a circle that touches only
one point on the circumference of a circle. Here ABisa
‘tangent at point P on the circle. Point P is called point of
tangency or point of contact.

A \ 3
(a) If aLineis Drawn Perpe Qﬁg\gﬁen

9.1 Tangent to a Circle

Point, it is Tangent !MI at Poml

Ifa cil'ii_e with| ’&nd OC is its radial
segment. AB_ 1 OC at C, then 4R is tangent to the
circle at point C.
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b The Tangent to a Circle and the Radlal Segment Joining the (@@W;

and the Centre, are Perpendlcular to Each

If a circle with centre 0, OC is 1ts

%

segment. MN s a tan thcn

OCLMN

egatpoint

b

M o N N
Example 1: QR isa tangent to.a clrcle with centre P at point Q of radius 4 cm. It meets
the line segment PR such that MPR = §cm, What is the length of QR ?
Solution: Since QR is tangent to the mrcle at Q and it is perpendicular to the PQ
APQR i is a right-angled triangle and PR is its hypotenuse. By using Pythagoras theorem,

mﬁﬁf =(mPQJ +(mQR)

=4*+(mQR) '
64=16+(mQR) m @
(mdQE 2 s “{@
mQR 6.93cm

The Two Tangents Drawn to a Circle. From a Point Outside it, are Equal i in Length
If pgand pg 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 mpP4 = 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 dome attwo p ftw feach

cable? 3 @

Solution: Suppose two tangents (ca@l

are drawn to the c:rcumfercnce
from the pomt P (on th

mOP = 12m, mOA =mOB=5m

In the right triangle OAP, by Pythagoras
theorem, we have




nOP), =(m0A) +(n O
b
WW@-IM 25= 1{9

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. AR ;

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

respectively, then
mO)' -m()P+m()P

their centres if they touch e

Solution: Since the circles t :
~ So, the distamWﬁ 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.

Example 3: The radii of the two circle ar®4 afidl

If two circles with centres O and O’ touch each other at point P internally, PO and
PO’ are their radiii respectively, then mOO' =mOP-mO'P . '
i ; &

Example:4 An inner dccor%@ s the outer clock face internally. If the outer
circle has radlus ner has radius 7.5 cm, find the distance between their
centres.

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 Measure of a Central Angle of a Mmor Arc of a at of the
Angle Subtended by the Correspondin W
In the circle with centre OO m t subtends an

- angle AOB at the centre Wﬁ‘ B is subtended by the ‘

major arc.
then mZLAOB=2m/ZACB .
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.

o =30°

P D

Therefore, angle at circumference =

NGO
Skilled practice! SlEEs e

A radar antenna scans an arc sﬁm%@m at is the angle subtended

by the arc at the edge of its circ

Sol. Angle at the T‘W gttt | '
2 (angle at circu ce) = Angle at the centre (inscribed angle theorem) angle at

9 -]
circumference = 5 = 45°

So, angle at the edge = 45°

Solved Exermse 0, 1 :

1. Find the value of x.

. =1(8) @
Viateas

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)
Thus,

X + 38° +90° = 180° g;“\ﬁ
three angles of triangle)
et o .
Ja8T = 55

2. Find the angle ABC.

g?

Sol. Tangents from a pomt (A) are equ
(Theorem)

~ mAB=mAC

A, B and Mﬂts on the
circumference of 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) mZBCA

(i) mLBAC

- Sol. Given

Diameter of circle = ;(é

Tangent on point C = DE
m/BCD=62°

mZBCA ‘-m*éﬁ( D= 90°@M

m£LBCA+622
mZBCA=90°~
mZBCA=28°
In triangle ABC

62°
A

AlcCills

d@’%@ isosceles triangle i
AABC, the sum of the anglcs is

180°
Since mAB=mAC
then
mZABC=m/ZACB
Let m£LABC=mZACB =x
We know B
X+Xx+65°=180°
angles of a triangle)
2x +65° = 180°
2x = 180° — 65°
2x =115°
l ]5

@0 mAABC 57.5%

(Sum of the

@@@Vj 2\ O O

int C)




-— — -

mZBCA =28°

We know
+mABCA 180°

mszAC+ 90°+28°=180°
mZBAC+ 118°=180°
mZBAC=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 cantra at 0 and
m<£DOF = 130°. Find m £ZDEF.

- mZABC=90° [The angle on cnrcumfcrglﬁ maw te K@lt angle (90°)

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

It subtends an angle DOF at the centre and an angle' DEF is subtended by the major arc.
As by theorem, the measure of a central angle of a minor arc of a circle is double that
of the angle subtanded by ‘the corresponding major arc. -

2 m £ DEF =m £ DOF (By the Theorem)

2m<DEF=130°
mZDEF = .1_129.

ol

. m£DEF = gso

5. X.Yand Z are points on iho cit @Wﬁ@mm centre at 0 and
mZXYZ = 85° Find .
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Sol. In the circle with centre O, Z,X is the minor arc, @\N\l‘
It subtends an angle ZO at the centre.an erde by the major are
' As by Theorem, the measure of@ I arc of circle is double that of -
the angle subtended by the co \JJQ
| mz_’W
x =2 (85°)
x=170°

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 (/) =?
- When a line from an external point touches a

~ circle's edge (tangent) it forms a ri “
the radius at that point M

We can use thc pytha

7’ = F +32
49=L+9
49-9 =9
40 =P
JF =30
!/ =6.32m
As two tangents to a circle f‘rom a point outside are cqual So, the length of each
rope is equal. .
So, length of each rope = 6.32m g
7. Two circular gears touch each other externally for proper rotatmn machine.
The radii of the two circular gears are W@n@ distance
between their centres if they touch
etween their centres is the sum of

Sol. When two circles touch e
their radii. O
Radnus

ircular gear (r;) = Scm

Radius of the second circular gear (r,) =7cm
Distance between centres of circular gears =r;.h

= Scm + 7cm
= 12ecm




dish kas radius 15 cm and the se ﬂnd the distance
between their centres. o

Sol. When two circles to the distance between their centres is the
difference between i >

Radius of the satellite dish (R) = 15¢m
Radius of the small sensor (r) = 2.5¢m
Distance between their centers =R —r
=15c¢m - 2.5¢m
=12.5¢cm

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 cetg ls@ fferencc

between their radii. W
Radius of outer cylindrical holder (%@@@

8. A small sensor lies inside a satellite dish and loucll v. lithe
@x@g@

Radius of inner holdcr (r

Distance between m
= 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 circle.
Two guide wires are attached from the pole to the plaza edge, ]ust 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 (/) =72
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, o
No, we can use Pythagoras theorem Q&

d3= P+l O“@ .
676 =/ :
676 - 100 = Fﬁﬁ\
576 =2

JIF = /576

[ =24m




As two tangents to a circle from a point outside are @@ﬁ of two wires -

‘isequal. So, the length of each wire = { i\H ; ©
Any Twe Angles in the Sa ' al.
n the same segment

If ZAPB and £
APQB, of a cir

e is O, then mZAPB = mZAQB

Example 6 In a large circular stained-glass window of a library, two decorative beams
are drawn from the same chord AB to two points P and Q on the arc opposite to;-_,:!ﬁ
such that ZAPB and ZAQB are formed. If ZAPB is measured to be 40°, what is -
mZAQB? ; : ' i
Sol. According to the article 9.1.5, angles in the same segment are equal.
Since = mZAPB = 40° '
Therefore, mZLAQB = 40° '

Skilled practice!

: 20 \o ;
) A projector casts an image over an arc on-a Ci | | %}r $ on the arc segment report
one observing a 50° angle. What.is'the ott segment? Tt

Sol. Observer 1 reports a%l%@ﬁ}m)uu 5
Since obsw%\\ff\u?a]& 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 centre at O and AC is a chord of the circle.
(a) InFig. I, ABC segment is a semi-circle, then mZABC = 90°.
(b) InFig. II, ABC segment is greater than a semi-circle, then mZABC < 90°.

(¢) In Fig. Ill, 4ABC segment is less than a semi-circle, then m£ABC > 90°,
' B B B

Figurel Figure Il 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° '




'Thereforc x=90° > O@(@S\5 Y
* As'we know that the sum of the ln.l'.?ﬂG'D ‘EDE is 180°
46°+90° +y=180° | \ >5\ '

i.e. 136° +y=180° \l
| S N AL
Skilled practicel 'V
‘| Acable 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 1s formed usmg the
diameter, the angle at the top is a right angle of 90°.

The Opposlta Angles of Any Quadrilateral Inscribed in a Circle are Supplementarv

If a circle w1th centre at O and ABCD is an inscribed quadnlateral

then
mZ£CBA + m£ZADC = 180°
mZBAD + mZBCD = 180° ﬂ@
Example 8S,T, Uand Varepointsont 1& Cife d Fmdthcanglcsx and y.

any quadnlateral mscrlbed in aclrclc are

supplementary. W _
x+82° = y+161°=180°

: 2 o y=19°

Skilled practice! :
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 = 105°
' Let the opposite angle be =B

Since they are supplementary. [opposnte an es 0 {Jcﬁj ag@@m

mZA +mZB = 180° O
105° +m/B = 180° g§\ F\N\Q

mz_’ lO"] l?”&

Area of 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 8 be its central
angle measure in radians. Then Ratio of ¢ to the circumference 2n» = Ratio of 8to 2n




~ £=r@ ,where @is in radian.
Area of a Sector

A sector of a circle is a reglon 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 circle into two regions namely major
- sector and minor sector. :

I
The area of a sector of a circular region of radius » is = r’&

where @ is the central angle and it is measured in radmn

Proof: As shown in adjoining figure, @@@W

Areaof sector _ Centralan
Area of c:rcle @UU A

n'r 211:
s 6
2n
1 o
=  Area of sector = 576 | " gt 4

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 AB.

60xm '
Solution: Here @ = 60° - = 1.047 rad, r = 7cm

180
- ; | .
Area of sector = = r30 Wa
f Q&@m
=z (mi@

(49)( 1.047) = 25.65 cm?

Length of arc AB = rB e
= (7)(1.047)=7.33 cm

2\ €O




Example 10 The length of an arc and area of sector of a 01 @ d 25 cm?
respectively. Find radius and the central angle &f sqotprﬂ(’“ WY/ (e (2\o

- Solution: P Sem, A=25cm?,r=70= lled Practicel’
As =y = 5= @\S\&\\\ :\\J;L,\tsg‘fs the arc length and r is the radius of the

circle where ¢ = 14m, r = 4m, then find the

2 .5_ Q $N[\M1 ~ | central angle. Also find the area of the sector
»

of the circle. :
. Sol. {=14cm,r=4cm,0="?
and A=5r26 | we know £=r6
=
() wmeo | 7}
25= e using eq. (i) & .1.1
25x2 = r = [r=10cm| - 9=35radians
i G Area of sector of the circle
Put value of r in (i), we have : - _rze
g == _
f=

10 A= 3%(81(3.8) <)
%radlan “ @ @@@%ﬂ% @

Solved Em,r(:lse 9 2

1. A, B,C and D are pulnts on clrclae of a clrcla

with centre at O as shown in figure. Find the angle x.
Sol. measure of exterior angle at point C = 114° ~

mZ£BCD + exterior angle = 180° (angles of /slmght line)
- m£BCD + 114° = 180°

m£LBCD = .180° - 114°

= 66°
In cyclic quadrilateral
m£BAD + m£BCD = 180° oW m
mZBAD + 66° = 180° \S\N a
_ m&£BAD = 180° - 66 “@/\@
- . Wo&
-The reflex angle |s the angle subtended by the same arc at the

circumference on th te side
So, m£LBOD is I'f:ﬂt.?\ angle
mZLBOD =2m4£LBAD
x =2(114°)
x =228°




: i X Z0BC.
2. In the adjoining figure mZBDC = 74, t mzsg@ﬁ%
: _ ; (1> s,

Sol. leen méBDC’ 74°

mZBAC = mZBDC - [ anytwoanglesin thesame
mZBAC = 74° 3N _-segmént of acircleareequa!]
m£BOC = 2(m£BDC) [The angle subtended by anarcat the
mZBOC = 2(74°) ; centreisdouble theanglesubtended
mZBOC = 148° __ (ii)  at thecircumference
In A OBC '
mOB = mOC (Radius of the same circle)

mOBC = mOCB (Base angles of i stnangles)
mZOBC + mZOCB + méBOC = nangle)
mZOBC + mAOBC + mZ t%% = méOCB)
2(mZLOBC) +'148° = :

2(mZ£0BC) = 18
2(m< GQ
mzoac -'3'—22-— =16° _(iii)
So, m£BAC = 74°, m£BOC ='148°, m£ZOBC = 16°  (from (i), (ii) and (iii))
3. Find the angle x and y in the following figures. -
. B l ' 3

)

Sol. In cyclic qﬁ&drilaterlal : opposite a M
. MZABC + mZADC = 180° . __ @@iﬁ}% 0 180° }
>§§

159° + x = W
IO g
mZBAD W = 180° (as in (1))

74° + y = 180°

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




(i)

Sol. - In triangle PQR & Angleinsemi - circle
mZPRQ = 90° b _isarightangle
i SRR )

mZQPR + m£PRQ + m£PQR = 180°
. 38°+y+x=180°
i , 38°+ 90+ x = 180°
| | 128° + x = 180° = 180° — 128°
cx=52° __(ii)
| ~So,x= 52", y = 90° from (i) and (ii)
| (i)

Sol. In A XOY _ S '
y mZXOY = 62°  (Given) |
mZOYX = 90° [Radiusﬁ?l?angent )T"y] '
x=90° (i)
m£LXOY + m£LOYX + mZOXY = 180°
62° +x + y=180°
62° + 90° + y = 180°
152°+ y=180° =180° - 152°

y=28° (ii)
S0, x = 90°, = 28° from (i) and (ii) @Wj
4. Find the angle x in the qwen ure. W _
Sol. In the given fi igure ﬁ
mZBCE 40;&@9 #
mZLCBA = (Altemate Segment Theorem)
mZLCBA =70°
InAABC ' ;
m£LABC =90° (The angle in the semi-circle)

mZCBA =70°  (by (i)




‘mZBCA =180° - 90° - 70° =20° QQ@\S

A ACD =A ABC(R.H. S)
mZACD =m£BCA Ie of congruent triangles)
; x =20°

In a circular arch ¢ nl entrance, two spotlight fixtures are placed
such that they shme Irom two different points on the arch to the same
chord PQ on the 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?

Sol. Angles subtended by the same chord at the circumference in the same segment are equal

6.

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?

Sol. Measure of one angle in a inscribed quadrilatera= 87°

7_

Sol.

As

8.
L)

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 wheer! has a radius of 12m. If &Q@@nce of 18 m
2 fery @E@} is the angle (in radians)
B pOS \ starting point?

Dista J aveled by a passenger (£) = 18 m

Measure of angle from thje starting point (6) = ?

£ =ré

18 = 1260

B

127

s

5 =

1.5=26
So, 8= 1.5 rad
Find 6, when
£=3cm,r=2.2 (ii) £=5.6cm,r=2c¢

cm, r cm i) l‘ﬁ\f\l

Sol. £ =3 cm ' Sol {= nC
r=22cm

As

o QS
f R ey

= = r
r

A g=25
292 . : 2

6= 1.36rad ' 6=2.8rad




(i)
Sol.

As

As

10.
)

Sol.

As

1%

Sol.

Find r, when @@\K\W
£=55cm, 0= 40°20" @% =790
{=55¢cm Q&“ I
t9 e 40°20' “m 9 70°
e 6=170 x —
= 40°+(0.33)° 1
=40.53° n = 1.222 rad
= 40.33 % 180
= 0,704 rad As t=r6
£=r6 sk L
e 5
iy L
55 l. 222
"~ 0.704 0 : @
r=78cm @@
Find £ and area of se W@
r=17cm, 8=0.25 rad (ii) r=3 cm, 9=45°
r—l?cm SOl.r=3cm
6= 0.25ra ?: 25
i Area of sector (A) = ?
Area of sector (A) = ? %
{=ré =45 x ]—8—6
S LIN02%) 6= 0.785 rad
a1 ¢ = 3(0.785)
S ¢ =236cm
: 1
= —;—(1.7)’(0.25) A= —r29
= o@s@m
= 5 (2.890.25) @m
= 0.36125 cm? %“@M = — x'9(0.785)
INNA - = 3 53 em?

Uzma cut a pizza of radius 14 cm into 8 equal slices.What is the area of one

slice (sector).
Radius of pizza (r) = 14 cm
Total equal slices of pizza = 8




2z
Central angle of each slice (9) = —-_

 Area of one shcw{\\ﬁ K&m
ol

(5
2(196){ 4

76.97 cm?

'12. The perimeter and area of a sector
are 14 cm and 10 cm? respectively
- Find the radius of the circl m

! central angle of the
Sol. Perimeter of thew 14 cm
 Area of the sector (A)=10cm?
The perimeter of a sector consists of
two radii () and the arc length (¢).
P=2r+eC
14=2r+¢
14-2r=1¢
L=14-2r

Sy
4

]
2 (147

l._-
A=-2'rf

0"—r£

10 XM @@

20 = (14 - 2r)
20 = 14r-21°
2r—14r+20=0

@©m

g@@ |

r-2r+10=0
r(r-5)-2(r-5)=0
(r-5@e-2)=0
r-5=0
=35
s
o
: 14-2r
9=
L
14 2(5)
S

_ 14-2(2)
a2

s

-3 rad
So, r= 5 cm, =08 rad orr =2 cm, 6=
- Srad

O

fc©




1. Four possible answers ar Ji : -. uesuns Choose the correct
answer. q@& '

(i) Tangentis al uches the circumference of the circle at:
(a) many points (b) three points (C) two points (d) one point

(i) tangents can be drawn to a circle from a point outside the circle:
(a) one (b) two (¢) 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 segment greater than a semicircle 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 is called:

(a) acute angle (b) central angle (c) right angle a m an&.IL
(vii) What is the measure of an angle inscri ‘ @

(a) 45° (b) 60°% % o6 (d) 120°
(viii) Any two angles in the the circle are:

(a) supplemen ementary (¢) equal (d) zero

(ix) Area of the sector of the circle =

tad

I
(a) 2 (b) 2r (c}2r28 (d)2r38
(x) Ifr=6cm, 0 =2 radians, then arc length is _
(a) 12 cm (b) 8 cm (¢) 6¢cm (d) 3cm
CINSWERS:§
(i) one point (i) two (iii) zero (iv) perpendicular (v) an acute
(vi)central angle  (vii) 90° (viii) equal (ix) I r30 (x) [2¢m

o
2. Inthe adjoining figure, find the radlus ui th clrclm»\\fjao@@wu

Sol: m F(:) =24 c¢cm

MmOQ. =25em i
m LOP Q = 90° (radius Op L tangent PQ)




Because of that 90° angle. A OPQ is a

right angled triangle.

; O
By pythagorean theorem, M
(mOQ)* = (mPO)* + (

(25 cm) = (MOP)°
625cm’ =576 + (mOP)’
(mOP)* =625 -576

(mOP)’ =49
\f(m(‘ﬁ)z = Va9
(maﬁ) =7

- This the radius of circle is 7 cm
3. Find the angles a, b, ¢ and d in the

given figure, if O is the centre of the
circle.

. R
Sol. In APQS :
: m ZPSQ =42° - (Given)
m Za = 90° (The angle in

semi—circle is a right angle)
m £ZPSQ + mzZa + mZc = 180°
(sum of the angle of a triangle) :
42°+90° + mZc =180°
132° + mZ£Lc = 180°
mZc = 180° - ]132°

bl P,
—

el

729+ 90° 80P
@@ 180°
5 ned = 180° - 162° . .

mZd = |80° .
So. mZa = 90°. mZb = 90° - mZc = 48°,
mZd = 18° :
Find the angles a, b and ¢, if ML isa
tangent line and O is the centre of the
circle.

4.

(Given)
mZOLM = 90° (radius O L tangent
ML)
mZa + mZM + mZOLM = 180° [sum of
the angles of a triangle]
mZa+ 22° + 90° = | 80°
mZa+112° =180°
m ZLa= 180°-112°
m<a = 68°
In ALOC
'm OL = mQC (radii of the same
circle)
So. A LOC is an isosceles triangle
m£b =mJZc

~ [angles npg@&i;@%@eqyal]

e

mZc=48° : C{&@ b + mZc = 180° [Sum of
In A RQS O“@K interior angles of a triangle]
m £ RSQ = 72° Oﬁ 68 + x + x = 180°
mZb =90° YN\ 68 + 2x = 180°
[The angle in semi — circle is a right 2x = 180°-68°
- angle] ' 2x=112°
m ZRSQ + m£b + mZd = 180° (Sum i LI

of the interor angles of a triangles)

~




X =56°=msb=mcc
So, Za=68° £b=56° Lc=56°
9. Find the angles marked imt
figure, where O is t

circle. - VN

f‘\

Sol: In A SOR m£SOR = 100° (Given) _
m OS =m QR. (radii of the same circle)
So, A SOR s an isosceles triangle
Thus
mZa=m<b [Angles opposite sides
are of equal length] ,5
Let mZa=m£b=x W
mZ SOR +m W} m [Sum
of the angles of a thiangle
100° + x + x = |80°

100° + 2x = 180°
2x = 180° — 100°
2x = 80°
80°
NP

X=40°= mZa=mdlec

S0 ZLa=40°, Zc=40°

6. Two round dining tables are
arranged to touch at their edges.
The radii of the two round drm ]
tables are 10 cm and 1
is the distance
centres if the

h externally?

Sol: Radius of one dining table r;= 10cm

Radius of second dining table r,=12cm

dlstance bet r@@k@é\ss thc sum of

@mt ¢en the centres of both

ining tables = r, +r,
= 10cm + 12¢m

=22 ¢cm
7. A circular mosaic pattern is laid on
the floor beneath a modern pyramid
structure. Two tiles are placed such
that thev both connect to the same

chord EF and reach two points G
and H on the arc above EF. f m.
EGF = 65°, find m . EHF.

Sol: Theorem angles sub ed by the
same ChC‘W @@c of circle
r
F and ZEHF are suhtended by
>tl'u': same chord EF.
Same chord EF.
So. m ZEHF = m ZEGF
Since m LEGF = 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 1ormed 6ﬁ®peak is of

90°
l@;@ rthdav cake has a
7% s of 15 cm. A slice has an arc
length of 10cm. What is the area of

this slice?

Sol: Radius of circular cake (r)=15¢cm
Arc length of a slice (/) = 10cm

|
Area of the slice = ;"(

—

When two circles touch externally, the




| 16 = 5+5¢_ \ € O
x 15%10 o

2 c\ i \ﬁ\ ﬁ)‘gﬁj

=75CIT|‘ Q\,\\\ﬂ/"/ﬁ\

il

,,\

10. A sector cut from % rc\‘e@fﬁ s| f-6cm i

5cm has aapyjﬂﬁ\ﬂ? 61 16cm. Find

Area of the sector = =T
area of this sector. of the sector = 3

Sol: Radius of the circle (r)=5cm s | x §x6
Perimeter of the sector (p) = |6 cm 2 :
PErrri +{ =15 em?

= Objective Type Questions

Multiple Choice Questions p:epured in the l light of new Exgmination !eshmq.ae*
(Knowledge, Understanding, Application, Analytical & Conceptual]
g e RO M 77 8 58 8P VR T 5o

Q Encircle t
1.

2,

" Tangent to a Circle
A

o
The point € 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 radial segment in a circle, MN is a tangent, them
(@) OC LMN (b) OC >MN (¢) OC <MN (d) OC =MN

In the figure 4@ m £ x is:

(a) 12° (b) 30° (c) 90° (d) 40°.
Two tangents are drawn to a circle. If thc Iength fmf; t‘ﬂi’@/ﬁfﬁ 10 cm. then

the length of other tangent is: V\ ‘A u\ k &
t ighae
(a) 7 cm (b) 1%\ 1@ k“ ‘\\\

Tangent PA «mqﬁ&\ﬂﬁ cnrcle at A. if APAO is an isosceles right tnangle Z APO
must be: NA

(a) 30° (b) 45° - (¢) 60° (d) 90°

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

(a) 8cm (b) 10 cm (¢) 12cm (d) 18¢cm

(d) 10 cm




8.

10.

1L,

12.

13.

14.

18,

16.

17.

In the figure

(@ mOP<mOM (b) m MQ + mMP (¢) m(")_(_) +m6-l; (d) m OM + m M)

The radii of two circles are 8cm. 10cm. What is the distance between their
centres if they touch externally?

(a) 18cm _ (b) 180 ¢m (¢) 2cm . - (d) Ht)ém
A
i pe o
In the figure d the m 00" =
: B

() mOP+mO0’ (b) mOP - mOP' ¢ iﬁs J 'a‘\" AP - BP

The radii of two circles are 15 e’ distance between their
centres they touch mtem&@

(a) 24 cm (¢c) 6cm (d) 135¢em
If the measu the central 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°
In the figure if mZPRQ = 35° then mZPOQ is:
P 0
(a) 70° (b) 60° (c) 180° (d) 100°

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° ld) 6@

In a cyelic quadrilateral, the sum of the op mute
(a) 90° (b IS(P &QB (d) 36°

In figure I‘Pe mAAPB 30° then mAAQB will be of:

(a) 70° ‘(b) 90° (c) 60° (d) 30°
The angle in a segment less than a semi-circle is greater than a:
(a) Right angle (b) Equal angle (c) Acute angle (d) obtuse angle




19.

20.

21.

22.

23.

24.

In the figure

(a) 22° (c) 28° (d) 26°

In the figure then m£BCD is:

(a) 100° (b) 180° (c) 175° (d) 360°

9.2 Area of Sector and Arc Length of a Circle.

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

(a) Scm (b) 10cm (¢) 20cm (d) 20mcm

What is the radius of a circle when an arc of length 6n is subtendcd by a

central angle of n radians.

@) 3 (b) 6 @w@oﬁo
Find the central angle if £ = Sm

(a) 3rad (b) 03 (d) 30 rad

If arc length is 10 4 what is radlus"
(a) 10 iS) (c) 20 - (d) 30

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) 18cm?2 td) 36 cm?

25. If area of a sector is 257 and y = 10 what the central angle in radians?
= By d) 2
AR i (b) , () m d) 2n
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 13 b it (c) 8 (d) 12
28. Whlch is the formula of area of a sector of a carcle. oS m
(a) ;r (r8) (b) 5 ro @ (d) i ‘0
29. A sector of a circleis a FEE@V\J y two radii and correspondmg.
(a) O - | o) (c) arc (dn
30. Forareaofas of a circle 0 is measured in:
JHT ) ek _ (b) degree (o)od e (d) radians
nsweRs: | |
1. Pointoftangency . 2, 90° 3. OC.LMN 4. 30° 5. 10em




L Ty L ey g F’Tlnﬂf e e .
6. 45° 7. 12cm 8. mOM + mMO’ @W @§~m0_’l’
1 0 |

11. 6cm 12.40% . 3% 70° ﬁv@ Q 16. 30°

17. Right angle i8. 28° 19, | 22.3rad
23. 15 24. T8 . 2- 26 5 units 27. 4 28. ;r (r0)
29.arc 30. radians

Y/ _Additional Short Question /2

L. . S

1 — )

Short Answer Questions prepared in the light of new ¢ Examination Techmques
(Knowledge, Understanding, Applicatmn Analytical & Conceptual)

) I A

1 93 Tangent to a Circle

Q Give short answers. SR
1. Define the tangent to a circle: @Q

: o

Ans. In a plane, a line is a tangent to a |r @W@onc point on the
circumference of a circle.

2. LMis the tangent to @ centre N at point M of

radius Sem mm What is the length of LM,
L ™M

Ans. Since [ M 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
(100 =(mLM )2+ (5)
100 =(mLM )*+25

'\ch“

(mT_M_): = 100-25 ' 1 \g\mi\q%g O@@\ﬁﬁ
MLM ) =75 | A WY L T T
7 @\)
W

N mLMR = J75 Cig\\\ V\j\}
- mlM WNJ\W

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. m PA m PB




i o

Sol. A AOP s ari lr?anglc because
OA L tangent pA thus ZOAP = 00°
By Pathangoras theorem
(M PO =(MPA ¥+ (mOp )\
(9cm) = (mpA P+ (3 cm)
Rlem? =(mpa )+ 9%em?
8lem? -9¢m? = (mPpA )
72¢em? = (m PA P

‘/(ml_)x): = m

mPA =8.5¢cm

§. The ridii of two circles are 7cm, 9cm &haW@@@ween their

4. In ﬁgure'

centres if they touch externally.

“Sol. Since the circles touch ex m
So the distance b tres = sum of their radii
—km+%m

=16 cm
6. Two clrcles touch externally. Radms of one circle is 10cm. Find the radluq 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 to
sum of their radii.

r, =10 cm,d=22cm

r, & = d
H0cm +r, = 22 cm
fp '@ 22 em ~10ch
£ = e,

7. If two circles of radii r, = 11 and r; = 7 touch internal ‘I@@m@dm‘mcc of
their centres. ’

Sol. ,-1, 5 7 ﬁ% @ \&%@@@

8. Two identical clrcles touch externailv if the distances their centres is 18 cm.

What is the diameter of one of these circles.
Sol. r, = r, (identical circles)
Distance between their centres= 18 ¢m




r = Qu‘n
So. diameter of the circle = 2r
' = 2(9)
=18 cm

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 pomt on the remammg part of circumference.

therefore : @@@

2 marc) i\gﬁg}@m@
0 O

10. In figure

Sol. The measure of a central angle ofa minor arc of a circle is double that of the angle
subtended by the corresponding major arc the
mZGOE = 2mZ£GFE
=2 (40°)
- x= 80°
Angles in the ﬁamc segment of a circle

NES oo

1. In ﬂgure %Mt ismZADB

Sol. mZADB = 3 any two anglcs in the same segment of a circle are equal|
- mZADB =mZACB
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 gre:aterytjzg}P mle
ta

Ans. The measure m asegment greaterthanasemi @\!ile ngle (<:900)

14. In figure mqual to 90°.

W -
Sol. Because PQ i meter, making x an angle in a semi-circle. The angle in a
~ semi-circle is a right angle of 90°.

'3l 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

_ : = yﬂf
we know . ( =0r :

s
(=3 x 10

€=10.47 cm @c @W@
16. Calculate the area of sect(ﬁ‘r \tﬁ% m and 6 = 90°

Sol.
n ,
0= T 1.57 radian

Area of sector = 3 20

1
i (8Y (1.57)

=% x 64(1.57)

=50.24 cm?*

17. Find the central angle 6 of a circle when £=12 c B@
Sol. y e I2 cm

(
r
9"1':"? i
g = 3 radian




18. A circular clock face has radius of 12cm. What is the area of sector formed
between the number 12 and 3 on the clock?
Sol. : Yr ¥ i2om
6 =90°

po A @@®@W°

(IZ)’(I 37)

(144)(1 57)=113.04 cm?

19. A circular cake with a diameter of 20cm is cut mto 10 equal slices. Calculate
the area of a single slice.
Sol. Diameter = 20 cm

2
r—-T—l(}cm

The cake is cut into 10 equal parts @ @W
m@“ﬁ(ﬁ’&@x :

= -é— (|0)2 X E
43 B
=3 x100x 3
= 10x
_ =31.42 cm? -
20. The perimeter of a sector is 25 cm and its arc length is 9cm. Find the radius of
circle.
Sol. { =9cm
P =25 (Given)
P=0+2r

25"'3 @@@W@ o




