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Geometry (1 HR 2044} (K.B)
Theyiond, geomelry|izaerived from two Greek
Waids Geofeai in) and Matron (measurement).
Theiefore the word geometry means
measurement of earth. It deals with the shape,
size and position of geometrical figures.

(K.B)
A circle passing through the vertices of a
triangle is called circumcircle. Its radius is
circumradius and centre is circumcentre.
Circumcentre is denoted by ‘O’ and circum
radius by ‘R’.

C

(K.B)

Inscribed Circle)
(FSD 2015, D.G.K 2015)

A circle which touches the three sides of a
triangle internally is known as incircle. Its
radius is in-radius and its centre is in-centre.
In centre is denoted bx I and in-radius by r.

m

A cirgle T)JCh ing or.

HQ 2015) “{K.B)
side of a triangle

- el andiwo produced sides internally
\1s talle¢-escribed circle or e-circle. Its centre

1S represented by Iy, I2, 13 and radius by r1, 2
and rz and depending upon the vertex
opposite to it.

. PRACTICAL/
SEOMETRY

. fransverse COYTV‘. |u.“ tanbe 1L.

v=~a\laqy)

UNIT

L' CIRCLE

Direct Common Tangent (K.B)
If points of contact of common tangents to
the two circles lie on the same side of line
segment joining their centres then such
tangents are ca})IIed direct common tangents.

Q
Q
Transverse common tangentsf(4¥:)]

If the points of contact of common tangents to the
two circles lie on opposite sides of line segment
joining their centres, then st tangents G il =d

P,

//’ \\
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Uhnit-13 Practical Geometry - Circles

Note 2. Draw LM and PQ right bisectors
Greeks Mathematicians contributed a - _ : =
lot, in particular “Euclid’s Elements” of AB anc-BC respectively. LM
have been taught. ' - ([« —

Construction of a Circle ' (K.E-! and\PY | iitersect at-—point O.

13.1(i)) To locate the centre o z given 3. Drawis.a circle w.th

 cirele () | AR radiusOA = OB = OC having centre
leen:Acirf‘Ie- RIRLR A= ” at O, which is the required circle.
Steris bt Conttiuction (K-B)
INIEN Y ' C . 13.1(iii-a) To complete the circle by
T L NN L finding the centre when a part

of a circumference is given
Given:

AB is Part of circumference of a circle

Draw two chords AB andCD.
2. Draw EFG as perpendicular

bisector of chord AB

3. Draw PQR as perpendicular
bisect or of chord CD.
Perpendicular bisectors EFG and

PQR intersect each other at O. O is

the centre of circle.
13.1(if)Draw a circle passing through
three given non-collinear points:

-

Steps of Construction
1. Let C, D, E and F be the four
points on the given arc AB.

Given: 2. Draw chord CD and EF .
Three non-collinear points A, B and C. 3 Draw PO as perpendicular
Steps of Construction ' ey
L e bisector of-, CD*—and} LM a3 '
~ |\ | = perpendicular biscclorof B,
/] 4 N and | P ihtersect at O.
S VO V=T 0 is equidistant  from
\ \ - points A, B, C, D, Eand F.

Complete the circle with centre O and

. ol | ] /
|| J _' A\ AN S This will pass through all the points A,
ST B, C, D, E and F on the given part of
1. Join A with B and B with C. the circumference.
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Practical Geometry - Circles

Exercise # 13.1

Q.1 Divide an arc of any length
Q) Part (i) (A.B)

| 1 i - \\‘
' J Steps of Construction
Q) JoinAtoB
(i)  Draw right bisector of AB, which
cuts AB at point C.
Thus AC = BC
(i)  Part (i) (A.B)

Steps of Construction
1. JoinAtoB

2. Draw right bisector of AB , we get
point D on AB .

3. Draw right bisectors of ADandBD,
passing through points C and E

on AD and BD.
ThusAC=CD=DE =EB

Q.2 Practica JIl/ find ”"f cenlre Jofl_ah |

arc ABZ | L L \ E‘%

Steps of Construction

e UL
i |f| A_B‘ —3cmand ‘ﬁ‘ —4cmare the

1. Mark two chords_AB-arid BC —

2. Draw right bispctors-of AB and S0

{2y intersect ecch othei at peirntO.
Thus @ i Cenire of tiie arc.

lengths of two chords of an arc,
then locate the centre of the arc

(A.B)

Steps of Construction L
1. EEW two chords AB=3cm and
BC =4cm.

Draw right bisectors of AB and BC .
Both cut each other at point ‘O’.
Thus O is centre of the arc.

(i) If ‘E‘zS.Scm and ‘ﬁ‘:Scm are

the lengths of two chords of an arc,
then locate the centre of the arc.

(A.B)

wn

Steps of Construction

1. [EW two chords AB = 3.5cm and
BC =5cm.

Draw right bisectors of AB and BC .
Both cut each other at point ‘O’.
Thus O is centre of the arc.

wn
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Q4

For an arc draw two perpendicular
bisectors of the chords PQ and

@ of this arc, construct a circle
through P,Q and R. (A.13)

Steps of Construction

1.

Draw two chords PQ and QR ,s.t

PQLQR.

Draw right bisectors of PQandQR .

They intersect each other at point O.

With centre O, draw a circle of

radiusOP .

Describe a circle of radius5cm

passing through points A and B,

6cm apart. Also find distance from

the centre to the line segment AB.
(A.B)

.. I R, ol * )

; J ", 'Sidns'of Construction

a
L.

2.

Draw a circle of radius 5¢cm.
Take a point A on circle and draw an
arc of radius 6¢cm to get point B.

Draw right bisector of AB, passmg
through point ‘M. \
Measure Q.to M. 1eis2crn.

b iﬂ'-t'?i.:qcm ;'1r~'d:'BE'l_.: Ainsuch

| thet| 2B\ it phrpendicular to BC

carstiuct a circie through A, B and
C. Also measure its radius. (A.B)

CIRCLES ATTACHED TO POLYGONS

13.2(i) Circumscribe a circle about a

given triangle. (A.B)
Given:
Triangle ABC.
~Bte eps o of ...msuucﬁc"n \ Ay _
CIV L Draw I/IH asperpmdlcular
AR Histotor o side._AB.
2.\ —Draw PQR as perpendicular
bisector of side AC .
3. LN and PR intersect at point O.
4. With centre O and radius

mOA =mOB =mOC , draw a circle.
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This circle will pass through A, B
and C whereas O is the circumcentre
of the circumscribed circle.
Remember: )
The circle passing through the
vertices of triangle ABC i¢ khowi as

circumeizcig, its radivs-as eirsumiradivs |

and ceritz2 s dilcumigeritre.

13.241) Inzeiibe a tircie-in a given
Uiarigie:

Jiven:
A trianAgIe ABC.

Steps of Construction
1. Draw BE and CF to bisect the
angles ABC and ACB respectively.

Rays BE and CF intersect each
other at point O.
2. O is the centre of the inscribed circle.
3. From O draw OP perpendicular

to BC . With centre O and radius OP
draw a circle.

This circle is the inscribed C|rcle of—,
triangle ABC. L

Remember:

A cirgie, /\7& ich, {cuches, | he tm@:

sides @i R \tiiangle) mturna]‘;
known s’ IﬂCrI’ le ts redius as in-
= fatlius and Gentie-as in-centre.

R

(A.B)

433 2(iii) Escribe a circle to given triangle:

Given:
A triangle ABC.

'{A.B)

Steps of Construction

1. Produce the sides Ag and AC of
AABC

2. Draw bisectors of exterior angles
ABC and ACB.
There bisectors of exterior angles

meet at |,.
3. From |, draw perpendicular on side

BC of AABC . Which Il_D intersect
BC at D.I.D is the radius of the
escribed circle with centre at |, .

4, Draw the circle with radius |1_D and
centre at I, that will touch the side
BC of the AABC externally and the

produced sides AB and AC.
Page # 226 (A.B)

13.2(iv) Circumscribe an equilateral
triangle about a given circle

Given:
A circle with centre O of reasonable
radius.
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Steps of Construction

1. Draw E, the diameter of the circle
for locating.
2. Draw an arc of radius MOA with

centre at A for locating pownn > fm'd
D on the-gircle. \
3. Join O %tlhe poinsiC lard D,

4. Draw tangzits to the cirele' at points
B3, < anaiD.
51,4 | “Iheése tangents intersect at points E,
"~ FandG.

Page 226 (A.B)

13.2(v) Inscribe an equilateral triangle in
a given circle.
Given:

A circle with centre O.
B

e N

Steps of Construction

1. Draw any diameter AB of the circle.

2. Draw an arc of radius OA from point
A. The arc cuts the circle at points C
and D.

3. Join the points B, C and D to form -

straight I|ne segments BC| CD ﬁﬁ:

BD. ~T | _—~ VLV
Trianglz ¢ 2GDIs tIeremwreu “‘\

mscr'bei equllafeﬁl *rmr.g{e

.L'rz' ’1’ 85 (A.B)

S0 s_z‘w, Circumscribe a square about a

given circle.
Given:
A circle with centre O.

Steps of Construction

~ ¢
//\/V\ﬁ\ x\%: :
!’\ 4/7‘\ /XX\‘\
- R
A l\/li 0 B

1. Draw two diameter PR and QS of
the circle which bisect each other at
right angle.

2. At points P, Q, R and S draw
tangents to the circle.

3. Produce the tangents to meet each
other at A, B, C and D. ABCD is the
required circumscribed square.

13.2(vii) Inscribe a square in a given circle

Given:

A circle, with centre at O.
D

TN

Steps of Construction .

1. Through G dira\v Wi alarnet =is ‘

T Eu Vibiich tlse._ct_ Bach otﬁer at
rlgvangre ‘

2 |\ it Awith B,bwath C, C with D, and

D with A. ABCD is the required
square inscribed in the circle.

(A.B)

13.2(ix) Inscribe a regular hexagon in a
given circle:

Given:
A circle, with centre at O.
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1.

-ﬁﬁmwm

mOA = mOB = mOC = mOD = mOE = mOF

Q.1

Take arly peint /A bnithi sirtle 2nd

point with O

l6r point A, draw an arc of radius
OA which intersects the circle at
point B and F.

Join O and A with points B and F.
AOAB and x AOAF are equilateral
triangles therefore ZAOB and
ZAOF are of measure 600 i.e.,
mOA = mAB = mAF

Produce FO to meet the circle at C.
Join B to C. Since in £BOC =60
therefore mBC = mOA.

From C and F, draw arcs of radius
OA, which intersect the circle at
points O and E.
JoinCtoD,DtoEandEto F
ultimately.

We have

Thus the figure ABCDEF is-q regu'at‘é
hexagon inscribed in the ciicl

Circunriscribe ¢ cir¢leiano) |

. tiiar(gle! ABC wthsrqcs

_f/\n_!.z \,cm,|BC‘ =3cm and
‘ﬁ‘ = 4¢cm Also measure its circum

radius. (A.B)

Steps of Construction

1.

Q.2

| S.tg[?s oi Ganath uctmn' e
ah

5

w

Construct AABC with given
information.

Draw right bisectors of AC and AB .
Both cut each other at point O.

With centre ‘O’, draw a circle of
radius OA.

Thus required circumscribed circle is
formed.

Radius of the circle is 3.4cm.
Inscribe a circle in a triangle ABC

with sides‘ﬁ‘ = 5cm,‘ﬁ‘ =3cm
and ‘CTA\‘=30m. Also measure its

in-radius. (A.B)

N |

Gondtrict AAEC with given

__i{fiformation.
Draw bisectors of ZAand ZB, both

cut each other at point I.

From point I, draw IP L AB.
With centre I, draw a circle of

radius IP .
Thus required inscribed circle is
formed.
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Q3

Escribe a circle opposite to vertex
A to a triangle ABC with sides

‘E‘ = 6cm, ‘ﬁ‘ =4cm and

‘ﬁ‘ —3cm . Find its radius-also.

6cm B D

Steps of Construction

1.

2.

3.

4.

Q.4

NN

2.

Construct AABC with given
information.

Draw external bisectors of /B and
ZC , both cut each other at point 1, .

From point 1,, draw I,M 1L AC

produced.
With centre |, draw a circle of

radius I, M.

Thus required escribed circle is
formed.

Circumscribe a circle about an
equilateral triangle ABC with each

side of length écm. (A.B)

— -

. ‘gepl._s_pé ‘Lengtiuction

“Claristruct AABC with given
information.

Draw right bisectors of AC and BC.

Both cut each other at point O.

With centre ‘O’°, draw a circle of

radiusOC . ~ g -
Thus requized, ¢ rouipscribed zircks is
forinec: N (L0

tngaribela’cirele in-an equilateral
triergle ABCLwith each side of
length 5cm. . (A.B)

Steps of Construction

1. Construct AABC with given
information.

2. Draw bisectors of ZAand £B, both
cut each other at point 1.

3. From point I, draw IM L AB.

4. With centre I, draw a circle of
radius IM .
Thus required inscribed circle is
formed.

Q.6 Circumscribe and inscribe circles
with regard to a right angle triangle
with sides, 3cm, 4cm and 5¢cm. (A.B)

Method-I o
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Method-I1

Steps of Construction

1.

Construct AABC with given
information.

Draw right bisectors of AC and AB .
Both cut each other at point O.

With centre ‘O°, draw a circle /Gf

radius OA. | )
Thus requs el C|rcumc""'hed ¢ Lfc!e rS
formed )\ |\ T o \

Draw b'ser*on oi
cut eachlother al pur*'

W OE_Y_ piointl, draw IP L AB.
Vith centre |, draw a circle of radius

1P
Thus required inscribed circle is
formed.

7 aﬂdp R, puth

Q.7

In and about a circle of radius 4cm

descrlbewar_e

<
<+

Ar

v

Steps of Construction

1.
2.

3.

Q.8

Draw a circle of radius 4cm.

Draw two diameters AC and BD
which bisect each other at right angle.
JoinBtoC,CtoD,DtoAand AtoB.
Thus required inscribed square is
formed.

At point A,B,C and D draw tangents,
which intersect each other at points
B',C',D'and A'.

Thus circumscribed square is
formed.

In and about a circle of radius
3.5cm describe a regular hexagon.

'*//( N _-_E_F/ \\ ?;_
// 1 '\ -/.'

\“‘J
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Steps of Construction

1. Draw any diameter AD .

2. From point A draw an arc of radius
AO (the radius of the circle), which
cuts the circle at points B and F.

3. Join B With O and extenai it|to szet
the circle ati- /

4, Join Flwith O rarid extend N tn et |

the circie at,C
5. Drav tangzitts, {p the, Cf rb'e at pomts
ARG DE end ' intersecting one
afictlier-at points A',B,C’,D',E" and
F'respectively.
Thus AB'C'D'E'F' is the circumscribed
regular hexagon.
Q.9 Circumscribe a regular hexagon
about a circle of radius 3cm.

Steps of Construction

1. Draw any diameter AD .

2. From point A draw an arc of radius
AO (the radius of the circle), which
cuts the circle at pointsBand F. -~

3. Join B with O and extenc’it,to meg
the circle at E.

4, Join Fwith O and w(fena Lt tn fneet |

the circie ai C |
5. Draw tawg=nts {p the i rele at pomts
CUNBRICDE Lang ' mtersectlng one

NN glmot'aer at points A',B’,C’,D',E’ and

F'respectively.
Thus AB'C'D'E'F' is the circumscribed
regular hexagon.

IKRYITANGENT TO THE CIRCLE]
13.3(i) To draw a tangent-ts-a giver, are
without using theeenire thcuah'a

given Bairt o (A:B)
— Cagse'(i}, \
YWhen B isthe middle point of the arc
AB
" Given:

P is the mid-point of an arc AB.

Steps of Construction

1. Join A and B, to form the chord AB.
2. Draw the perpendicular bisector of

chord AB which passes through
mid-point P of AB and mid-point R

of AB.
3. At points P construct a right angle
TPR.

4. Produce PT in the direction of P

beyond point S. Thus TPis the
required tangent to the arc AB at

point P.
Page # 229 (A.B)
Case (ii)
When P is at end point of the arc
Given: -
P is "-’f’c gind pCl 1t of a.rf P’)D \
. T R e
Al
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Steps of Construction

1. Take a point A on the arc PQR.

2. Join the points A and P.

3. Draw perpendicular g at A which
intersects the arc PQR at B

4. Join the points B and P.

5 Draw ~Ai’C, of measare equal'tc’

that of 2 E:P
6. Now ! [
n /E PC =" 433‘1+ mZaPD
; =m«BPA+mZABP
=90°

Thus PD is the required tangent.

(A.B)

13.3(ii-a) To draw a tangent to a
circle from a given point
P at a given point on the
circumference:

Given:

A circle with the centre O and some
point P lies on the circumference.

T PN Ny S

Steps of Construction
1. Join point P to the centre O, so that

OP s the radius of the circle.
2. Draw a line TPS which is

perpendicular to the radius OP .

TPS is the required tangent tq Lre
circle atgi ven pomf P, !

13.3(ii-b) o\ draw a' tc,n"c.n to a

N rc!t frGim a given point
5 | _' . P which lies outside the
. circle:

Given:

A circle with centre O and some
point P outside the circle.

(AE‘% |

1%,

S~ T/#\.\

Steps of Construction
1. Join point P to the centre O.

2. Find M, the mid-point of OP .
3. Construct a semi-circle on diameter

OP, with M as its centre. This semi-
circle cuts the given circle at T.

4. Join P with T and produce PT on
both sides, then PT is the required

tangent.
(A.B)
13.3(iii) To draw two tangents to a
circle meeting each other at
agiven angle:
Given:
A circle with centre O, ZMNS is a
given angle.

Steps of Construction
1. Take a point A on the
circumference of circle having

centre O.
2. Join the points O and A.
3. Draw ZCOA of measure equal to

that of Z/MNS.
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Produce CO to meet the circle at B.
m~ZAOB =180°-m<ZCOA

Draw AD perpendicular to OA.

Draw BE perpendicular to OB.
mZAOB +mZAPB =180°, thatis; |
MZACE 2 160° —m LAPB, | 4
10. Fromsup’icrd .tnp9 We have
1802 v
NCOA % 1802 - i AA38P = mZCOA: m/APB
(- mZCOA=m~LMNS)

© N o gk

AP and BP are the required tangents

meeting at the given ZMNS .

13.3(iv-a)

(A.B)
To draw direct or (external)
common tangents to equal
circles:

T T

Given:
Two circles of equal radii with
centres O and O'respectively.
Steps of Construction
1. Join the centres O and O’.
2. Draw diameter AOB of the first

circle so that AOB L 0O .
3. Dow diameter A'O'B’ of (ne! secnn"“

circle cﬁ'*lfét- A’Q-"-“’vi oQ v
4. Draw AA d."'lG 3E- ivh (o or the
- walired. ccmn on- langents
(A.B)
To Draw direct or (external)

common tangents to (two)
unequal circles:

x\\

Given: Two unequal circles with centres
0,0’ and radii r.r'(r>r') respectively.

Steps of Construction
1. Join the centres O and O’

2. On diameter 00 , construct a new
circle with centre M, the midpoint of
00 .

3. Draw another circle with centre at O

and radius =r —r’ cutting the circle

with diameter OO at P and Q.

4. Produce OP and OQ to meet the
first circle at A and B respectively.

5. Draw O'A'[JOA and O'B'[1OB

6. Join AA" and BB’ which are the
required direct common tangents.

Thus AA and BB are the required
common tangents.
13.3(v-D)

(A.B)
To draw to transverse or .
internal common tangenfs. -
to two unor*ual ¢l rcleg })
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Given:
Two unequal circles with centres
O,0" and radii r,r’" respectively.

Steps of Construction

1. Join the centres O and O’ githe
given circles,
2. Find miid-point M of a0 .
3. On diarpetz; GC/, onstriict g niw
_. givclg with canue M.
& Diavr aicther circle with centre at 0

‘1"l &nd radius =r+r intersecting the
circle of diameter OO’ at P and Q.

5. Join O with Pand Q. OP and OQ
meet the circle with radius r at A and
B respectively.

6. Draw O'B'[JOA and O'/A'[1OB.

7. Join A with B' and A" with B. Thus

AB and AB are the required
transverse common tangents.

(A.B)

13.3(vi-a) To draw a tangent to two
unequal touching circles:
Case-I
— T >|(
Given:

Two unequal touching circles Wnu.:
centres O and O'. -

Steps of COnsfn ctlon

1. Join O vlr ok an1 peruca DO t\ -

meet, the, cir: Ie» at thix po.” ' A'where
ol i“ue cirtles roticireach other.

, N
2.~ Tangent is perpendicular to the line

segment OA.

Draw perpendicular to OA at the point
A which is the reauirr:i angent. -

P age # 233 I R (A2

L -esa—Iil

IoE

Given:
Two unequal touching circles with
centres O and O’

Steps of Construction

1. Join O with 0’00’ intersects the

circles at the point B where these
circles touch each other.

See Fig. 2

2. Tangent is perpendicular to line
segment containing the centres of the
circles.

3. Draw perpendicular to OO at the

point B which is the required
tangent.
Page # 235 (A.B)

13.3 (vii-a) To draw a circle which
touches both the arms of a
given angle:

A

Given:
An angle ZBAC.
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Steps of Construction Q.2 Construct a circle with diameter
1 Draw AD bisecting /BAC. 8cm. Indicate a poini-C, Scmaviay,

from its .eicl/mreience. [raw. '

targent, from ‘point C'to) fns-circle

Wwithout Lsing itg ceritre. (A.B)
| |

2. Takeanypoint E on AD
3. Draw ET perpendicular to AC
intersecting AC at the poilt .

4. Draw a eil ﬁIL‘ with.ceriie-E\arls,
radius it . i
This_cir: Ie aouche, HOlh 'rh= arms of
/BAC

(] m’wW

In an arc ABC the length of the
chord ‘BC‘:Zcm. Draw a secant

‘PBC‘zSCm, where P is the point

outside the arc. Draw a tangent
through point P to the arc. (A.B)
7

Steps of Construction

1. Draw a circle of radius 4cm.

2. Take a point C, 5¢cm away from the
circumference of circle.

3. Take a secant line CA.

4. Find the mid-point M of CA.

5. With centre M, draw a semi circle of
radius AM.

6. Draw BD perpendicular to AC.

7. With centre C, draw an arc of radius

CD. It cut the circle at point E.
8. Join C to E produce it.

Thus required tangent line is formed.
Q.3 Construct a circle of radius 2cm.

Steps of Construction Draw two tangents “makiig i 1%
1. Draw an arc. — anale o.’C',Ow'tn Aam otlher (A2
2. Draw a secant line PBC, such that ; N |

mBC =2cm. \ -_--f

3. Find the migi-point M of Dt,.._;- \
4. With ¢anlrz My uaawu ern crz;lé\Q

radius EM, | 11
5 Dray BL)perperdl ula to PC
o VYT garded draw an arc radius N
NN R0t cut the circle at point T, i’
.

Join P to T produce it.
Thus required tangent line is formed.
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Steps of Construction

1.

2.
3.
4

Draw a circle of radius 2cm.

Draw diameter AT’ .

At pointT’, draw PT’ L OT'. -
At centre ‘O’, draw ZAQT,=60°:5
get radial scgmentOT

At poiit.) draw pT QT

Thus requ: rﬁd tangentsafe ‘Crmied:.
Brevr two\ perperdicular tangents
i¢'d siroleof radius 3cm.  (A.B)

Steps of Construction

1.

2.
3.
4

Q.5

Draw a circle of radius 3cm.

Draw diameter AB .

At point A, draw AP L OB.

At centre ‘O’°, draw ZAOC =90°to
get radial segmentOC .

At point C, draw PC L OC .

Thus required tangents are formed.

Two equal circles are at 8cm apart.
Draw two direct common tangents

of this pair of circles.
14

|\
.(—

¢C

Steps of Construction

1.

Draw a line segment OO’ of measure
8cm.

(AF))

s

Q.6

With centres O and O’ draw circles of
radii 2cm. - A
At points— C |&ioh 10, -: dfam."
perpendiculars VA lard B “meeting
ihe Girvles &t peirts A,B,C and D.
30ir: Ao B anc-C to D.

Thus required tangents ABand CD
are formed.

Draw two equal circles of each
radius 2.4cm. If the distance

between their centres is 6¢cm, then
draw their transverse tangents.

(A.B)

Steps of Construction

1.
2.

ok

Draw a line segment OO’ =6¢m
Draw circles with centres as O and
O’ having radii 2.4cm.

Find mid-point M of OO’ .
Find mid-point N of MO’ .

Taking point N as oeniy ang-igriis, | ||

equal tn TN/ —draw, & lcilcic

At erse\,unu thet crrc]e with é<nire O
O\t poinirs P gndy P!,

Drayi 2 lifie thriaugh the points M and

\ P touching the second circle at the

point Q.

Draw a line through the points M and
P’ touching the second circle at the
pointQ’.

Thus PQ are P'Q the required
transverse common tangents to the
given circles.
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Q7

Draw two circles with radii 2.5cm
and 3cm. If their centres are 6.5m
apart, then draw two direct

(A.B)

common tangents.

Steps of Construction

1.

2.

o

o N

Take a line segment AB of measure
6.5cm.

Draw two circles of radii 3 and 2.5
with centres at A and B respectively.
Taking centre at A, draw a circle of
radius3—2.5=0.5cm.

Bisect the line segment AB at point
M.

Taking centre at M and radius mAM
draw a circle intersecting the circle
of radius 0.5cm at C and D.

Join the point A with C and produce
it to meet the circle with centre A at
P. Also join A with D and produce it
to meet the circle with centre A at R.

Draw BQ parallel to AP .

Draw a line joining the P {o Q anc- I
to S. /

tangents aig fc,rmed

Q.8 Diczvy /o unlﬁs W|th radll 3.5cm

TRV

_cl]d. 2cin. If their centres are 6¢cm
apart, then draw two transverse

common tangents. (A.B)

Thusr\m«;i}ecJ urér‘l crmn (,n ™ \

Steps of Construction

1.

Take a line segment AB of measure
6cm.

Draw two circles of radii 3.5 and 2
with centres at A and B respectively.
Taking centre at A, draw a circle of
radius3.5+2 =5.5cm.

Bisect the line segment AB at point
M.

Taking centre at M and radiusmAM
draw a circle intersecting the circle
of radius 5.5cm at C and D.

Join the point A with C. Also join A
with D.

Draw BQ paraIIeI to Af‘
Draw a.linz n|r||r}g }DN Plto @nl

O O AN LS
L Thiug '[-'e('J_ui'fed 1;ransverse common
& d ¥
| “.__targents are formed.

ROE

Draw two common tangents to two
touching circles of radii 2.5cm and

3.5cm. (A.B)

Case-I

Circles touch each other externally
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Thus required common tangent is

formed. 1¢ .
ase—le A

(Cirtles thuih ach othér internally)

4, Draw a line segment AB of measure
| 1cm (difference of radii).

5. With centre A and B, draw two

circles of radius 3.5cm and 2.5cm.

They touch each other at point M.
Case-II 6. At point M, draw PQ L. AM .

Circles touch each other internally Thus required common tangent is
formed.

Q.10 Draw two common tangents to two

intersecting circle of radii 3cm and

4cm. (A.B)

10
Steps of Construction
Case-I
(Circles touch each other externally) Steps of c°_“$_t!'.“_‘_=t52;é'.'._- ) ((
1. Draw a line segment AB of measuie, * ""‘-‘"keq;' ‘iﬁ'le"g.%eé"l'e'f‘..ti’:":é - measure
6cm (sum of radii). 'y 1\ o) )L L
2 With 5_[?;,;]1.%; | At 13 cra\ng w\ A ” “~Draw two circles of radii 3 and 2.5
circles ¢f I_'_ldiL.-_g.lgl.s(m'.ri,"»_d_'_q'_-gém: B with centres at A and B respectively.
N\ I~'__._'|;_'-i_@,y ton;:r;.'éa.:[n. O't'hér.-z;lt point M. 3. Taking centre at A, draw a circle of
J ' I% At p-(.)int M, draw PQ L AB . radius 3—2.5=0.5cm.
4. Bisect the line segment AB at point
M.
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5. Taking centre at M and radius mAM
draw a circle intersecting the circle
of radius 0.5cm at C and D.

6. Join the point A with C and'prodti=<
it to meetithy circle witicenire A gt |

P. AlSO'JCih/; 'gvi[h-D'al.'_d oroduesi

tonidet the urck witiicentre A at R.
N NN Erava(jbarallel to AP.
I 8. Draw a line joining the P to Q and R
to S.
Thus required direct common
tangents are formed.

Q.11 Draw circles which touches both

the arms of angles (A.B)
(i) 45°
(i)  60°
(i) 45°

Steps of Construction \

1. Draw an angle AOB of measuke45°. ||

g

2. Draw G\ the E-iSECt'Or"D:I:_L Vol iy \ :

3, T Teke|any point 1 GC . From point
a2 q.. s I |.'.I ¥ Bl _—
NN P drawPM L OA.

-

With centre P, draw a circle of radius
PM which_tougtiss ~oth afms| of) )

angle4se.' "

&

Thii required gircle is formed. 60°

B

Steps of Construction

S.
6.
7.

Draw an angle AOB of measure 60°.
Draw OC the bisector of ZAOB.
Take any point P onOC . From point
P draw PM L OA.

With centre P, draw a circle of radius

PM which touches both arms of
angle60°.

Thus required circle is formed.

MATHEMATICS -10

321



Uhnit-13 Practical Geometry - Circles

Miscellaneous Exercise 13 _

Q.1  Multiple choice questions
Four possible answers are given for the following question. Tick-{ 4 ) [h Soorrect ar |<vve'
Q) The circumference of a circle is called \ 8)
(a) Chord (b) Segment™ _ (s.} BounGary '
(i) Alineintersecting a circiz i5 call=g -~ | ) . (K.B)
(a) Tangent (b) Secant (c C hurd
(iii)  The portjonpfa<ivéle betweentwn radi a“" anarc is called (K.B)
(a) Sectsi ) Segnient - (c) Chord
(iv)  Angle inscribed in ¢ s‘\rni—':n cleis (K.B)
T mé Bl @ @
J ) The length of the diameter of a circle is how many times the radius of the circle (K.B)
@1 (b) 2 ()3
(vi)  The tangent and radius of a circle at the point of contact are (K.B)
(a) Parallel (b) Not perpendicular (c) Perpendicular
(vii)  Circles having three points in common (K.B)
(a) Over lapping (b) Not coincide (c) Coincide
(viii)  If two circles touch each other, their centres and point of contact are (K.B)
(a) Coincident (b) Non-collinear (c) Collinear
(ix)  The measure of the external angle of a regular hexagon is (GRw2014) (K.B)
@ 5 (b) © 3
(x) If the incentre and circumcentre of a triangle coincide, the triangle is (K.B)
(a) An isosceles (b) Aright triangle  (c) An equilateral
(xi)  The measure of the external angle of a regular octagon is (K.B)
(LHR 2015, FSD 2018)
@ 7 (0) & © 3
(xii)  Tangents drawn at the end points of the diameter of a circle are (K.B)
(a) Parallel (b) Perpendicular (c) Intersecting
(xiii) The length of two transverse tangents to a pair of circles are
(a) Unequal (b) Equal c) Overlapping
(xiv)  How many tangents can be drawn from a point outside the circle? (K.B)
@1 (b) 2 €3 L
(xv)  If the distance between the centres of two circles is equal to the sum of their radii,
then the circles will [L9 AR
(a) Intersect b) Do not intersect  (c) Touch each other exie/naiiy .
(xvi) If the two circles touches externally, then-the dlstanc, Betwsen *I-ne 1 centers s I—-u'..al '
to the "~ " (K.B)
E ; Difference of their radis |\ =5 " _ (k) Sum of their'; acJu
Product of their radii |
(xvii) |(-|())W iai )/ Comman tﬁr;ueﬂto cwjﬂ\)e .Jrawr(* f)ur &wo touching C|rcles’> (K.B)
a 2 A T - a0 c 4
(xviii) How man, / common tarigents'can be drawn for two disjoint circles (K.B)

- @ L 0)3
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Q.2  Define and draw the following
geometric figures:
Q) Define and draw the following

geometric figures: (A.B)
(@)  The segment of a circle.
Ans:
KB

“A chat divides@eiretlal regron il -

two paris ¢alled\segthent of ‘a-circle”.
In'thd: giver, figure, AB divides the
o s ddreune {0 two segments.
(i)~ Major segment
(i) Minor segment

A

(K-B)

“Circular region bounded by a chord
and minor arc is called minor
segment”. In the given figure, shaded

part is minor segment.
Major Segment| (K.B)

“Circular region bounded by a chord

and major arc is called major

segment”. In the given figure, non

shaded part is major segment.
(b)  The tangent to a circle.
Ans:

A line which has one point common

with a circle is called tangent line.

Or
A straight line which touches the
circumference at one point only |s

called tangent. - >,
Q.
] il i

(K.B)

- Foe

.l'
A7
/ /

/

In the figure PTQ is tangent line.

(c)  The sector of a circle. (K.B)
Ans: 'y ' '
]
Wscctor of.oCniich

“(11 cculal region oo mf‘du by an arc
and | it \two corresponding - radial
seqineiits IS caved sector in the given
flgure AOB ﬁ a sector of the circle.

(d)  Theinscribed circle. (K.B)
Ans:  See definition page # 304
(e) The circumscribed circle. (K.B)
Ans:  See definition page # 304
()] The escribed circle. (K.B)

Ans:  See definition page # 304
(i) The length of each side of a regular
octagon is 3cm. Measure its perimeter.
(K.B)
Ans: Length of each side of
octagon = 3cm
Sides of a octagon = 8
Perimeter of Octagon = 8 x 3cm
. Perimeter =nx|,
= 24cm
(i)  Write down the formula for finding
the angle subtended by the side of a
n-sided polygon at the centre of the

circle. (K.B)
Ans: Formula for finding the angle
subtended by the side of a n-sided ,
polygon at the centre.c¥ fhe cm"n —
360° |

= — T |

('r._\/;)' \ Tr e Iencth 01 the SiGe of a regular

wertamr. is/ Bhcm  what is its

—perimeter? (K.B)

' Ans Length of each side of octagon = 5cm

Sides of a pentagon="5
Perimeter of pentagon=5 x 5cm
. Perimeter =nx|,

= 25cm
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Q3
(1)
(i)
(iii)
(iv)

V)
(vi)
(vii)
(i
(v
£
(xi)
(xii)
(xiii)
(xiv)
(xv)
(xvi)
(xvii)
(xviii)
(xix)
(xX)
(xxi)
(xxit)
(xxiii)
(xxiv)
(xxv)

()
(i)
(iii)
(iv)
(V)
(vi)
(vii)
(viii)
(ix)
(X)

_1|>|3 |
D)

(xiin)

Fill in the blanks

The boundary of a circle is called . . (&%)
The circumference of a circle is called of the circlg: [ (K.3)
The line joining the two points of circle is ¢alied ' N (K.B)

The point of intersection cf-perpeitdicularisectors of twoingn- Da all2l ciiords of a circle

is called the L / (K.B)
Circleg hcwn:} three h;cunt-: in Lorambnwili . . (K.B)
The disfarice ¢1ia pciny insifie tne-cirere from its centre is than the radius. (K.B)
The distance, of A ot otiside the circle from its centre is than the radius. (K.B)
Mg rcle nag ey centre.
Cne-and o'nIy one circle can be drawn through three points. (K.B)
Angle inscribed in a semi-circle is a angle.
If two circles touch each other, the point of and their are collinear. (K.B)
If two circles touch each other, their point of contact and centres are . (K.B)
From a point outside the circle tangents can be drawn. (K.B)
A tangent is to the radius of a circle at its point of contact. (K.B)
The straight line drawn L to the radius of a circle is called the to the circle. (K.B)
Two circles can not cut each other at more than points. (K.B)
The L -bisector of a chord of circle passes through the . (K.B)
The length of two direct common tangents to two circles are to each other. (K.B)
The length of two transverse common tangents to two circles are to each other. (K.B)
If the in-centre and circum-centre of a triangle coincide the triangle is (K.B)
Two intersecting circles are not . (K.B)
The centre of an inscribed circle is called . (K.B)
The centre of a circumscribed circle is called : (K.B)
The radius of an inscribed circle is called : (K.B)
The radius of a circumscribed circle is called : (K.B)
Circumference (xiv) Perpendicular
Boundary (xv)  Tangent v
Chord (xvi) Two <7 | [ A N
Centre Lxvid) Sentrey s [ T
Coincide \ 4 Gy Equal -
Less LT ek Ul
Greateg™\ | _—"_ ™\ V¥ | =) —Equilateral
One Z5\ \L o \ ~ (o) - Concentric
Non-coifirgar | | | | L2+~ (xxii) Incentre

: _Rm \ v (xxiii) Circumcentre

Cpatads Centres . .

Collinear (xxiv) In-radius
Two (xxv) Circum-radius
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SELF TEST _
Time: 40 min 'y Marks. 75
Q.1  Four possible answers (A), (B), (C) & (D) to each o =e:ton are given,| mark-ihs
correct answer. A erx1= 7)
1 A line intersecting a circig is calles: 1R '
(A) Tangent. j {B)'Secant
(C) Choril| VS0 L o) Radius
2 Angle st leﬂd in a deri-circle.s:
(. f-) FPRARA (B) 3
| - T
© Z n (D) 5
3 If two circles touch each other, their centres and point of contact are:
(A) Coincident (B) Non-collinear
(C) Collinear (D) None of these
4 The measure of the external angle of a regular hexagon is:
VA T
(A) 3 (B) n
T T
(©) 5 (D) 5
5 If the incentre and circumcentre of a triangle coincide, the triangle is:
(A) An isoscenes (B) A right triangle
(C) An equilateral (D) Scalene
6 If the distance between the centers of two circles is equal to the sum of their radii,
then the circles will:
(A) Intersect (B) Do not intersect
(C) Touch each other externally (D) None of these
7 How many common tangents can be drawn for two touching circles?
(A) 2 (B)3
(C)4 (D)1
Q.2  Give Short Answers to following Questions. (5><2:10)
1) The length of the side of a regular pentagon is 5¢cm what is its perlmeter? [t
2 If | AB|=3cm and |BC |=4cm are the Iengths of two chords of a mr hen Io e twe'
centre of the arc. \ S N (2 Vo~
3) Draw circles which touches hoth t. 1e arms.<f aﬂgles )O‘ * '
4) Define and draw the follov! 'mq geginetric figursofiths i htcribed cire I¢.
Q) Draw two oefpendlrula. wangeritsito'a gircle of raciug scm.
Q.3 Answerihe fol Tow ing QU\‘E,'[I( ﬂs}‘fa\ detail—" (4+4=8)
(@) Escribe'a titcla 'opousiie ¥o wariex Atoa triangle ABC with
., gides| AB | Seinil RC= 4cm,| CA|=3cm. Find its radius also.
X _4 h';. % Diravy éactircles with radii 3.5 cm and 2 cm of their centers are 6 cm apart then draw two

transverse common tangents.

NOTE Parents or guardians can conduct this test in their supervision in order to check the skill

of students.
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