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A locus plural loci is a set of points that
follow a given rule. Loci are also useful for
understanding and predicting patterns. For
instance, consider two people walking
around a room, each mamtammg a fixed
distance from the ofher. The possible

locations are where each person form a
specific path.

Construction of Tria gle

A triangles is a closed ﬁgure havmg three
sides and three angles. We construct triangle -
in the following cases:

- (a) When measure of all three sides e@
given. \‘(
S1QCS |\ a

are-given.
(f ) When mi ne side and measure

of two angles are given.

(d) When measure of two sides and an angle
opposite to one of them is given.

Remember!
There are types of triangles w.r.t. sides:
Scalene triangles:

All sides are different.
Equilateral triangle:
All sides of equal length.

There are three types of triangles w.r.t.
angles:

Acute angled triangle:

One angle is of measure

Right angled tria

One angle Amﬁfﬁﬁf@
YN VT

TrlangL Inequalltv Theorem

The sum of the measure of any two sides of a

equal to 90°.

- be greater than the third side i.e.,

the third side. For example, we can see in the
figure adding any two lengths then this wﬂl

547>8,5+8>7and 7 +8>5.

e

" a _VJ'“.‘.‘
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triangle cannot be equilateral.

All angles are of measure less than 90°q |V @
‘Obtuse angled triangle: Q QX@

triangle is always greater than the measure of

mum angled trangle,
d
u 3

(a) Construction of a triangle whel ]
measure of three sides is given ;
Example 1: Construct a triangle of sides |

5.3¢m, 5.9cm and 6.2cm. 09311001 f
Solution: '

5

A -~ ‘53em B

Steps of construction 4
(1). Draw a line segment AB of length 5. 3 cm
long. '
(ii) Using a pair of compasses, draw tWo, ares
‘with centres at points A and B <,f radii
5.9 cm and 6.2cm respectlvely

=316 =

e el




(111)These two arcs mterest each other at

point C.

(1iv)Join A and B with C. %X
Hence, AABC is the required tn?@xm

e aNl]

Note: The anng\G@f 78°%..90°,
1051287 135" 150° are constructed
with the help a pair of compasses. Other
angles are drawn using protractor.

‘Do you know?
When three sides are given,
we can draw any length first.

b) Constriiction of a triangle when the

measure of two sides and their included

angle are given
Example 2: Construct a triangle BCD in
which measures of two sides are 5.5 cm and
4.2 ¢cm and measure of their included angle is
60°. 0931100

Solution:

B 5.5¢cm e

Step of Construction
(1) Draw a line segment BC of length 5.5cm.
(11) Draw an angle 60° at point B us1ng a pair

of compasses and draw a ray BX through
this angle.

(1) Join C and D. -

Hence ABCD is the angle.

(c) Construction of a triangle when
measure of one side and two angles are
given

(i

—_\

@)
iii) Draw an arc of radius 4.2 cm with cen V&@
at point B intersecting BX a@@

Negioss

xample @@amg]e CDE when |
ﬁ[—wc “D=30° and m£E=120°.
: 09311003
Solution: . :

D 4.3cm E

Steps of construction

(i) Draw mDE =4.3cm.
(i) Draw angles 30° and 120° at pornts

and E respectively using a pair of
compasses @@ﬁrays through .
a dE |

rays intersect each other at

Hence, ACDE is the required triangle.

(d) Construction of a triangle when

measure of two sides and angel opposite to

one of the given two cases.

(i) If measure of one angle is greater than or
equal to 90°.

(i1) If the measure of angle is less than 90°.

Example 4: Construct a triangle DEF when

mDE = 6cm, msZD = 110° and when

mEF =9cm. 09311004

Soluﬁon:

Vel

D ~ 6cm B




(i) Draw mDE =4.3 cm,
(i1) Construct mLD = 110° using protector

: and draw DX through this-angle,
- (iii) Draw an arc of radius
~point E, intersecti

(iv)Join E ani
Hence, ADEF is the required triangle.

Note: If the given angle opposite to the
given side is obtuse, only one triangle is
possible. ‘

Example S: Construct triangles DEF and
DEF when mDE = 6¢cm, m£D = 30° and

mEF = 3.6cm. 09311005
Solution: i

Q

; O @ %&%@Eﬁ
3 \
o
30

D 6cm “E

. Step of construction:

(i) Draw mDE = 6¢cm.

(ii) Construct an angle 30° at pomt D using a
* pair of compasses and draw DX through this
‘angle
_ (iii) Draw an arc of radius 3.6 cm with centre

~ at point E.
S,

(iv)This arc intersects DX at two pomts F
el :
(v) Join F and F’ with E.

We get two triangles DEF and DEF".

This is known as ambiguous case.

Example 6: In the above %

311006

(a) mEF =3cm
(b) mEF = W 09311007
Solution

Step of construction
Follow the same (i) and (ii) as in Example 5.

- Ho
AuEEE

e

- (i) Draw an arc of radius 3 cm with centre

3cm

30°

D 6cm E

point E which touches DX at pomt E
(i)Join E with L Here, EFwill be
perpendicular to DX. :
Hence, ADEF is the required triangle, which
is a right angled triangle.

Case (b) -

D St cm E 3

(i) if w take mEF = 2.5cm less than 3cm
and draw an arc of radius 2.5 cm wi
centre at E. :

e . > . _>

(ii) This arc does not intersect DX.

So, in this case, no triangle can be formed.

Q

We constructed three cases when acute an
is given:

If mEF > 3 cm, two triangles

posmble
@@mly one tnangle 3 '

Case (2)

@ F <3 cm, no triangle is posmble.

Perpendicular ___ Bisectors
‘Medians of a Triangle
Perpendicular Bisector:

A perpendicular bisector is a line th
intersects a line segment at right angle am
dividing it into two equal parts. In othe

==




words, it intersects the line segment at its
midpoint and form right angle (90°) with 1t O
Median: A median of a triangle is a
segment that joins a vertex t

the side that is opposite t e
Point of ¢ O ‘point of
concurrency is single point where three

or more lines, rays or line segments. intersect
or meet in a geometric figure. This concept is
commonly used in triangles, where several
important types of points of concurrency
exist. : :
Example 7: Draw perpendicular‘bisector of
the tnangle EFG with mEF = Scm, mFG 2.5cm
and mEG=4.3cm.
Solution:

First we draw perpendicular bisectors and
then medians.

09311008

A

- y

Steps of construction:

(1) Draw AGEF as explained in the previous
examples.

(i1) Draw two arcs above and below EF with
more than half of mEF with centre at E.
(iii)Draw two arcs above and below EF

radius more than half of
centre at F

(iv)Draw a lierg points‘ of
intersection e-arcs in steps (ii) and

(ii1), we get the perpendicular bisectors
LL' of the side EF at A.

(0

dHoRY

(v) Draw. twé o@@@wulm bisectors

'of the sides FGand EGat

and respectlvely

(vi)Join the point G with opposite midpoint
A'so GA is the median.

(vii) Join the point F with opposite midpoint

~ C, we get median FC and joint E with

opposite midpoint B, we get median EB.
Hence we see that the perpendicular bisector
<« <>

LL’ MM’ and NN’ are concurrent at
point O or A and the medians GA, EB
and FCare concurrent at point O'.

Circumcentre: The point of concurrency of
perpendicular bisector of the sides of a
triangle is called circumscentre.

Centroid: Th poin ency of the
led centroid of the

mech
k) sl

\)Ange Bisector of a Triangle .

An angle bisector is a line or ray that divides
an angle into two equal parts, creating two
smaller angles that are congruent (each
having half the measure of the or1g1na1
angle. -
Example 8: Draw angle blsector of a
trlangle FGH if:

mFG =52 m, mGH=_ 4.lcm and
mZFGH = 120°
- Solution:

We first construct triangle FGH, then draw
its angel bisector.

09311009




Steps of construction:

and angle.

(i1) Draw an arc of su %’ m
: centre a%&i&i@ﬁ@eO sides FG

and FH Aand B.

(i) Construction AFGH with given lengghs@
0

(iii) Draw two arcs with centres at points A

-and B with suitable radius

(iv) Draw a ray from F passing through the
point of intersection of the arc in step
(1i1).

Which is the required angle bisector FP of

the angle F.

(v) Draw two more angle bisectors GQ and
HR of the angles G and H. respectlvely
We see that the angle bisector FP C_}a and

HR intersect at one point O. i.e. the angle
bisectors of the triangle are concurrent :

Incentre:
The point of concurren

bisectors of-a trian i ificentre of
the triangle.

pn

Altitudes of Trlangl

Altitude is a ray drawn perpendicular from a
vertex to the opposite side of the triangle.
There are three altitudes of the triangle
which meet at a single point i.e. the altitudes
of a triangle are concurrent.

Orthocentre: The point of concurrency
of the altitudes of the tnangle is called
orthocenter of the triangle.

Example 9 Construct a triangle GHI in

which mGH = 5.7,mZG = 50°, Prove that
altitudes of the AGHI are concurrent.

TE

struct AGHI using the given

ﬁ\ems and then draw altitudes of the

triangle.

W

Steps of construction:
(1) Construct AGHI
measurements

using the

FPRSESTRNIS = ¥ SRS FNT Vo

T

NPTy e

given

(11) Draw perpendicular GA from G to the‘

opposite side HI.

ﬁ
(iii)gaw two more perpendiculars HBand

IC. The first _is from point H to the
opposite side GI and the other is from

pomt Ito the oppos1te side GH.

So, GA HB and IC are the altitudes of

AGHI and they intersect at one point O. i.e.,
the altitudes of AGHI are concurrent

O

X i:@w
»@l given measurements and verify

Q.1  Construct A
bisectors of ,Wéﬁmpe concurrent.
Solution:

Perpendicular bisectors :
() mAB =5cm, mBC = 6cm, m AC = 7em

=) @i\ﬂa o@©m
U

that the perpendic

09311010




A 5cm : L

Q

Steps of construction:

L.
il.

1il.

1v.

Vi.

Construct a AABC using the given measurements.

With centre at A, draw two arcs above and below side 4B with radius more than half of

With centre at B, draw two arcs above and below the side E ith @@@acﬁus as in step
o

> @@@ﬂw (11) and (iii), we get the

Draw a line through 'thego)ints of inte
perpendicular bisector - ’(01 u‘ |
“ ectors LM and XY of the sides BC and AC respectively.

Draw two more i

_ ; o) ; 3 > F N :
We obsery endicular bisectors PQ, LM and XY of sides of A4BC are concurrent at

O, in side the triangle.

(i) mAB =7.1cm, mZB =135°, mBC = 6.5cm | . emnon

£p
L
NO




Steps of construction:

i. Constructa AABC using the given

‘ftﬂk Ibetow side 4B with radius more than half of :

11 With centre at A, draw;

. mAB it
iti.  With centre at B, draw two arcs above and below the side AB with the same radlus as in step '_
i o 1
iv. Draw a lme through the pomts of intersection of the arcs in step (ii) and (iii), we get the
perpendicular bisector PQ of the side AB ‘ :
~ v.  Draw two more perpendlcular bisectors LM and XY of the sides BC and AC respect1vely |
vi. - We observe that perpendwular bisectors PQ LM and XY of sides of AABC are concurrent d :

0, out side the triangle.
- Q.2 Construct ALMN of the followmg measurements and verify thme medlans of the _f

triangle are concurrent. : Wa @
Medians of ALMN : @@

N 1
(i) mLM=4.9 cm, %
Solution: ,

09311012

. s
- - g :§
5100 38
o8
L 49cm X M
X

i.  Construct a ALMV usmg the given measurements of side and angles.

ii. Draw aright blsector of side LM to find its m1dp2%:$ @©m

iii.  Draw a right bisector of s

iv. Drawa nght % ' md its midpoint Z.
and N to X.

i us LY ,MZ and NX are the required medians of ALMN .

We observe that the medlans LY MZ and NX of ALMN are concurrent at G, 1ns1de =
the triangle.




(i) m MN = 4.8¢cm, m<N = 30°, mLM = 8.1 cm | - @ @@ﬁf\\ wsmnons
Solution: ey % @@W o

Steps of construction: :
- 1.~ Constructa AL /6! asurements of side and angles.

i Dran rofside LM to find its midpoint X. -
ii. Dra isector of side MN to find its midpoint Y.
iv.  Draw a right bisector of side LN to find its midpoint Z.
v. JoinLtoY,MtoZandN toX. -
vi. Thus,LY ,MZ and NX are the required medians of ALMN . _
We observe that the medians LY : MZ and NX of ALMN are concurrent at G, inside
the triangle. : '

Q.3 Verify that the angle bisectors of AABC are concurrent with the following
measurement: ' :

(i) mAB =4.5 cm; mZA=45°, m=53cm 09311014
Solution: : S S

Lx o
@wﬁ@o@@




O ¥ A
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Steps of construction: ; @O©© ;
i.  Constructa AABC using the given @@s :
ii.  With centre atz’tD a ius intersecting the sides 4B and AC at
points P and Q.
g}) , dra

ii.  With ce o W two arcs of suitable same radius which intersect each

iv. Drawa fay AL through the points of intersection of the arcs in step (iii) , which is the
required angle bisector ;l_li of ZA4.

v.  Draw two more angle bisectors B;Xl and CN of the ZBand £C respectively.

We observe that the angle bisectors ZL) ’ B_X/[ and C?V of angles of AABC are
concurrent at I, in side the triangle.
(i) mAB = 6 cm, mZA = 150°, m/B = 60° : . ~ 09311015
Solution: '

. ] O ¥ ( ; : |
: OKE A 6¢m
Steps of cons : ‘

1. Draw mAB=6cm

ii. Atvertex A, draw an angle of 150° with help of compass’

iii. At vertex B, draw an angle of 60° with help of compass’

iv.  We observe that construction of required triangle according to given measurements is not
possible. '

“* 150°+60° =210° >180°

Q4  Given the measurements of ADEF: mDE = 4.8cm, mEF = 4cm and mZE = 45°,

draw altitudes of ADEF and find orthocenter. 09311016
Solution: '

. Altitudes: ADEF |
mDE =4.8 em, mEF =4 cm, m/E = 45° +

.,
",
s,
7

o,
.,
e

1




Steps of construction: @O@©S S
i.  Constructa ADEF usmg the given mea ) @
ii.  Draw perpendicular DP Site side EF . |

iii.  Draw perpendicular to the opposite side DF .

iv.  Draw perp From vertex F to the opposite side DE .
v. Thus DP,EQ and FR are three required altitudes of ADEF .

We observe that three altitudes DP, EQand FRof ADEF are concurrent at O, inside the

- triangle.

Q.5 Construct the following trlangles and find whether there exists any ambiguous.’
(i) ABCD, mBC = 5¢cm, mZB = 62°, mCD= 4.7cm ‘ _ 09311017
Solution: ‘

““ 5cm €
Steps of cons :

Draw mBC = 5cm
ii. Construct mZB = 62° with the help of protractor and ruler and draw mBX
iii.  With center C, draw an arc of radius 4.7 cm intersecting BX at D and 75 LinE
iv. JoinC to D and C to D'..

Thus two triangles ABCD and ABCD' are constructed according to the given

measurements. :
(ll) AKLM; (Correction ALMN) ’ 09311018

mLM= 6cm, méM 47° mZIM =5cm
Solu_tlon




Sanor

Steps of construction:

str N %) E0
i.  Draw mLM = 6cm ) @ -
. : \A( O —
ii. Construct msZM = 42_‘)“-!! lpof protractor and ruler and draw MX .
T
] OQILE

ii.  With center L, dr. a adits 5 cm intersecting MX at N and N'.
iv.  Join LM%O N : : :
Thus two triangles ALMN and ALMN' are constructed according to the given information.

Loci and Construction Parallel Lines
A locus : The locus of a point whose distance from a
(plural loci) is a set ‘of points that follow a fixed line is constant are parallel lines, /and

given rule. In geometry, loci are often used
to define the positions of points relative to
one another or to other geometric figures.

" Loci in two dimension

m e.g. the locus of a point P whose distance
is 2.5 cm from a fixed line AB are parallel
. lines at a distance of 2.5 cm from line AB.

We study the loci, circle, parallel lines, 1 P =
- perpendicular bisector and angle bisector in = L N3
two dimensions and apply them to real life ﬁﬂ Locus
situations. : W@ O@© 2.5cm '
; - Do you know? : Q @ '
o In Latin, the word locus i “@@ <+ ; = >
- | defined by th i }Q& A L :
4 term, loc;gt' \ﬁ\\ﬂ' 5
A @) :
\lm\ﬁ ‘l 1\1\€m!ber! =n Locus
Equidistant: Let A be a m £ / 5
fixed point and B be a set S iey P g
of points. If A is at equal ; ‘ ' :
distance from all points of For example, a locus of points equidistant
B, then A is said to be : from a line segment creates a sausage shape.
L equidistant from B. We can think of this type of locys as a track.
Circle : - surrounding a line segment. :
The locus of a point whose distance is
constant from a fixed point is called a circle.
For example, the locus of a point P whose = e

distance is 3cm from a fixed —point O is a
circle of radius 3cm and centre at point O.

vaVal
JRER

, A v
* % l O

@ﬁ@g isector: '

A ocus of a point whose distance from

two fixed points is constant is called a
perpendicular bisector. For example, the
locus of a point P whose distance from fixed
points A and B is constant is the
perpendicular bisector of the line segment




S
rd

&
@

A 4

Perpendicular
bisector

Angle Bisecter

The Locus of a point whose distance is
constant from two intersecting lines is called
an angle bisector.

For example the locus of a pomt P whose
distance is constant from two lines AB

CD intersecting at O is the angl %
of ZAOC and ABOD

ISGCtO

Intersection of Loci ,

If two or more loci intersect at a pint P, then

P satisfies all given conditions of the loci.

This will be explained in the following

examples:

Example 10: Construct a rectangle ABCD

with mAB = 5 cm and mBC = 3.2 cm. Draw

the locus of all points which are: ;

(i) at a distance of 3.1 cm from point A. Q
093

(i1) equidistant from A and B. O E@%@

Label the point WO hich

is 3.1cm from paj quidistant from

A and B.
Solution

Construct rectangle ABCD with given

- Angle |

lengths.

m with cenre

(1) Draw a 01rc
d Dra nlcular blsector of AB. The

WO 10c1 mtersect at p inside the rectangle
which is 3.1 c¢cm from point A and
equldlstant from A and B.

; Perpendicular
T bisector -
g

1O

3,

fen

B

A

@@W‘

xample 11: Construct an isosceles trlangle
DEF with vertical angel 80° at E and mEF
and mDE = 4.8 cm. Draw the locus of all

B

points which are:

(i) at a distance of 2.8 cm from point E,

: o 09311021
(i1) Equidistant from DE and EF. 09311022 -

Label the point X inside the triangle which is
2.8cm from point E and equidistant from

EDand EF.

P
=321




Solution:
Construct triangle

measurements.

(i) Draw angle_bis
two loci at X inside the triangle
‘which 'is 2.8 c¢m from point E and
equidistant from ED and EF.

Example 12: A field is in the form of a

triangle LMN with mLM= 69 m, mZL=60°

and mZM= 45°, 09311023

(1) Construct ALMN  with given
measurements. [scale:]0m= lcm]

(ii) Draw the locus of all points which are
equidistant from L and M, -equidistant
from LM and LN and at a distance of

13m from LM inside the triangulér field.
09311024

(iif) Two trees are to be planted at peints .
and Q inside the field. U\

- (a) Mark the position oFpo}
equidistant fj M dnd
equidi LM and LN . 09311026

(b) Mark the position of point Q which is
equidistant from LM and LN and13m
from LM .

(¢) Find the distance mPQ.
Solution: : :
(i) Construct triangle LMN with given

measurements using a scale of 10m to

represent lcm. :
(i) Draw perpendicular bisector £,0of LM.

Draw angle bisector of angle MLN.

Draw a parallel line inside the triangle

LMN, 1.3cm from IM.

(iii) (a) Label the point P whi i

- equidistant from L and %{

" from LM and IN. Mamﬁm P
inside the tri h-is equidistant
from L and

(b) Label the point Q which is equidistant

09311027
09311028

| DEF  with giel)en
(1) Draw a circle of radiu ‘ @
: atE. &
ngle ZE. The

e

rn.

Perpendicular

t ‘/ bisector

PG

Angle

bisector \

Parallel
line

0 be placed so it is equally accessible
both sources. 4
Let X and Y represent the two w.
sources in the park. Draw
perpendicular bisector of X and Y
represents the locus of all poi
equidistant from X and Y. :

B

from LM and L—ﬁ and 1.3cm from LM .




F\CICISE 11.2

Q.1 Two points A and B are 8 cm a @mﬁ pomts 5 ¢cm from point A.
© 09311029
Solution: E U “ :

8.2cm B

Steps of constructlon

i. Draw m

ii. ~ With centre at A, draw a circle of radius 5 cm. :
Thus the locus of a point Scm from the point A is the circle of radius 5 cm with centre at A.

Q.2 Construct a locus of point 2.2cm from line segment CD of measure 5.7cm 09311030

Solution:
A ]2

X
1.




Steps of construction: @ @@

i.  Using ruler draw mCD & cmO
ii.  Draw two perpe
ili.  With centre at , e on leﬂ: 51de of C of radius 2.2 cm cutting the line ll

: two point d »
iv. \\W draw an other semlclrcle on right side of D of radius 2.2 cm cuttmg
line-Z5 at two points L and M. i

v. JoinPtoL and Q to M. Here, PL and QM are parallel to E‘Eandthey areat2.2cm

2 at points C and D respectively.

from it.
Thus track PQML is the requlred locus of a point which is 2.2 cm from the line segment
At
Q3 Construct an angle ABC = 105°. Construct a locus of a pomt P which moves
that it is eqmdlstant from BA and BC. : ' 09311
Solution: : |

Steps of construction:
i.  Using the ruler draw a ray BA
ii. Draw mZABC =105° usmg the compass and ruler
iii.  Draw the bisector BPof mZABC . :
- Thus locus of a point P which is equidistant from B4 and BCis the bisector BP of m ‘
Q4 Two points E and F are 5.4 cm apart Construct a locus of a point P which moves such
it is equidistant from E and F. : ; 09311
"mEF =54cm - i $ - '
Solution: ‘ / L P

w@ e

54cm - F




The locus of moving point which is equidistant from two given h@@fgﬁectoﬁ’ ofihe
Y o2

1.
11.

iil.

iv.

line segment joining these point. O @
Steps of construction: , “ @
i. Draw mEF =5.4cm o '

With centre at mﬁus more than half of m EF , above and below the
With centre at F, draw two more arcs of same radius above and below the EF cutting the
previous arcs. :

Draw a line / through the points of intersection of arcs and get a right bisector of EF .

Thus the locus of a moving point P equidistant from the two given points E and F is the right
bisector of EF .
QS5

The island has two main cities A an¢ B 8 km apart. Kashif lives on the island exactly

6.8km from city A and exactly 7.3 km froin city B. Mark with a cross the points on the
island where Kashif could live. : : ; 09311033
Solution: : !
Choose a suitable scale = 1km = lcm :
Actual distance between two cities A and B is 8km = m AB =8cm _ m

» GO

Distance of Kashif’s living place “P” from city é = 6:8km TRA a
Distance of Kashif’s living plac&“ ” fro ‘(‘ ‘

a0

$/ -

A 8 cm B




Steps of construction:
= mAB=8cm
Consider two cities A and
P is the place where Kas
i. Draw mAB= -
ii. With A'draw two arcs of radius 6.8 cm , above and below the 4B . ]
iii. With centre at B, draw two more arcs of radius 7.3 ¢m above and below the 4B which ¢ 08
the previous arcs at two points P and P'. '
The crossing points of two arcs P and P' could be the position where Kashif lives.

Q.6 Construct a triangle CDE with mCD = 7. 6cm, mZD = 45° and mDE = 5.9cm. Dras
the locus of all points which are:

(a) Equidistant from C and D : e 09311035
(b) Equidistant from CD and CE : ‘ 09311036
Mark the pint X where the two loci intersect. ‘ '
Solution:

ACDE,

mCD = 7.6cm, = £D = 45°, mDE = 59(61

Steps of construction:
1.  Draw ACDE in Wthh mCD =17, 6cm mZD =45 and mDE = 5. 9cm .

ii. Draw the right bisector LM of the side CD because all pomts on LM are equidistant from
’ pomts C and D. @

1ii. Now draw the angle bisector CN of @e n s on CN are equldlstant 3
from points CD an g u

iv.  Mark the point of jn M and CN as X. So X is the po1nt where two loci
mtersect

Q.7 Const trlangle LMN w1th mLM = 7cm, mZL = 70° and mZM = 45°, Find a
point within the triangle LMN which is equldlstant from L and M and 3cm from L. 09311037
Solutlon

(ane ) .
332 =




Steps
i

1i.
iii.
iv.

Q.8

4.5cm from R.

of construction: X

So the required point is not possibl O %%g@ _
Construct a right ang ri % =6
7.5cm. Find a point withinU't -which is equidistant from RSand RT and
O .

anosy’

Draw ALMN in which mLM =7cm mZL=70°and mZM = 45°.

Draw the right bisector Fé of the side LM because all points on P_Q are equidistant from
points L and M. '

With centre at L, draw an arc XY of radius 3 cm which wl.@@My point. -
(@) G >
.8 cm, mZS = 90° and mST =

09311038

Solution:

ARST; mRS = 6.8cm, m£S = 90° mST =7.5

Steps of construction: o Q@ ;
i.  Draw a right-angled AR =6.8cm,m£S =90°,mST =7.5cm
ii.  Draw the or RW of the ZR because all the peints on RW are equidistant from

11i.

points RS and RT .

; " i
With centre at R, draw an arc XYof radius 4.5cm which cuts the RW at point P.

So the required point is P which is equidistant from RS and RT, and 4.5cm from R.

——
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Q.9 Construct are rectangle UVWX h mm@ @@ and mVW =5, 6

cm. Draw the locus of points at s UV and 3.5cm from W. 9311039

3% O
Solution: Q“m : |
. W o Xl ' IA 35cm __|W

C > -
i g B
a s \
U 7.2 cm
Steps of construction: '
1. Draw a rectangle UVWX with length Uch— @@ =5.6 cm:
ii.  With the centre at U and V dra whlch cut the side UX at C
‘and side VW at oin Ct
iii. Here, CD l l uv ﬂ een them is 2 cm. So all points on CD are at
dlstance 0 ide UV.
1v. n er at W, draw a circle of radius 3.5 cm which is a locus of all such

pomts that are at a distance of 3.5 cm from the vertex W.

Q.10 Imagine two cell towers located at points A and B on a coordmate lane. The GPS-
enabled device, positioned somewhere on the Plane, receives signals from both towers. To

énsure accurate navigation, the device is placed equidistant from both towers to estimate its
position. Draw this locus of navigation. 09311040
Solution: A

E =

LP
..'n' 0'.

FEURE FINLTERTRR W 1
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Steps of construction: .m \eaHorY
Let points A and B are showing location of cell tower @
ista m 10 get AB .

i. .Take two points A and B at suitablg
ii.  With centre at A draw t® - ¢ han half of m AB above and below the AB.

iii.  With centre at B, dr e ar
previous WW '
iv.  Draw a ling ¥'through the points of 1ntersect10n of arcs and get a right bisector of AB.

Thus every position on the right bisector / of AB is equidistant from the towers A and B.

Q.11 Epidemiologists use loci to determine infection zones, especially for contagious
diseases, to predict the spread and take containment measures. In the case of a disease
outbreak, authorities might determine a quarantine zone within 10km of the infection
source. Draw locus of all points 10km from the source defining the quarantine area to
monitor and control the disease’s spread. 09311041 -

Solution:

quarantine area

: R = Scm (10km)

Steps of construction:
i.  Mark a point “S” as in
il. e -6
iii.
v, &
v. This 01rcle of radius Scm represents the 10 km quarantine zone. All locations within this
circle are included in the quarantine area.
Q.12 There is a treasure buried somewhere on the island. The treasure is 24 kilometres
from A and equidistant from B and C. Using a scale of 1cm to represent 10km, find where
the treasure could be buried. : © 09311042

AN
L +
18

Solution: e T
steps of construction: - v
Treasure 1s 24km from A and equ1d1stant from B and C.

B ey
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1. Set a suitable scale of 10km=1Icm T @O@m ‘
i.e. 24 km=2.4 cm ' O m&@
ii.  Take any two points Biand C-i % IQ 2 able distance and join them to get BC.
i.  Draw right bisez@r : 2 |
3 O

iv.  Take on the right bisector M.

v.  With centre at A, draw a circle of radius 2.4 cm such that it intersects the LM at points
Tand T'. '

vi.  Being points of a circle these points are at the distance of 2.4 cm from the cntre point A,
and being the points of the right bisector of BC are equidistant from the endpoints B and

So Tand T'could the points where treasure is buried.

Q.13 There is an apple tree at a distance 90 metres from banana tree in the garden

Sara’s house. Sara wants to plant a mango tree M which is 64 metres from apple tree and
between 54 and 82 metres from the banana tree. Using scale of 1em to represent 10m, Find
the points where the mango tree should be planted. 09311043

Solution:




Steps of construction:

Let
1.

1.

1il.

1v.

Vi.

Points A, B, and M represent the apples, ba
Set a suitable scale of 10m=1cm

Distance between A and B
Distance between A
Distance be

mAM
M—54m to 82 mi.e.

rﬁ@W@&@@wly

6.4cm .
mBM = 5.4cm to 8.2 cm.

Draw a line segment AB of length 9 cm which means points A and B are 9cm (90m) apart-

from each other.

Taking A as centre, draw a semicircle of radius 6.4 cm on the B side. All points on the
semicircle are at a distance of 6.4 cm (64m) from point A.

Taking B as centre, draw an arc of radius

5.4 ¢m on the A side which cuts the semlclrcle

“above and below the AB at points P and Q respectively.
Taking B as centre, draw another arc of radius 8.2 cm on the A side which cuts the

semicircle above and below the AB at pomts X and Y respectively.
The portion P to X on the semicircle above the AB and the portion Q to Y on the
semicircle below the ABis the suitable place for M (mango tree) because this place is at a

distance of 6.4cm (64m) from A (apple tree) and 5.4 cm (54m) to 8.2 ¢

(Bananas tree).

nﬁ%m) from B

Q.1

i

11.

1il.

. The line segment ]01n1n
a side to its o
is called

Choose the ]
A triangle ¢ cted .1f the sum
of the measure of any two sides is

the measure of the third side.
09311044

(a) less than (b) greater than
(c) equal to :
(d) greater than and equal to
An equilateral triangle
(a) can be isosceles
(b) can be right angled
(c) can be obtuse angled
(d) has each angle equal to 50°
If the sum of the measures of two angles
1s less than 90° then the triangle is
09311046

(a) equilateral (b) acute angled
(c) obtuse angled (d) nght@%m Q
triangle

09311047
(b) perpendicular bisector

09311045

(a) median
(c) angle bisector (d) ercle

iz nr”\%o@

v. The angle bisectors of a triangle intersect
at ' . 09311049

(a) one point (b) two points

(c) three points  (d) four points

(c) angle bisector (d) circle

Locus of all points equldlstant from a

fixed point is: 09311050

(a) circle :

(b) perpendicular bisector

(c) angle bisector (d) parallel bisector

vi.

Locus of points equidistant from two
fixed points is: 09311051
(a) circle

Vii.

I viii. Locus of points equidistant from a fixed
line is / are: ' 09311052

(a) circle '

(b) perpendicular bisector

(c) angle bisector

(d) parallel lines

1337 F



ix

from two

Locus of points equidistant X, @4@@: s which is farther than
intersecting lines is . 0931105) @ﬁw om a fixed point B is a region
(a) circle ' “@X outside a circle of radius
(b) perpendicular biseﬁ%@  and centreatB. © 09311054
(c) angle bisector (@) 1 km (b) 1.9 km
() paralww o | ©2km - (d)2.1km
: Answers Key
it b il el Wil'af vy
Vi a |vii|b |[vii Xl LX. g
8. A triangle having two sides congruent
1. Which of the following is used to is called: , 09311062
~ measure the angle? 09311055° (a) Scalene (b) Right angled
(a)compass (b) protector (¢) Equilateral - (d) Isosceles
(c) scale (d) setsquare : s of Cy
2. Which of the following can be 9. g SeCtors’of the three sides of a
constructed by compass? 09311056 @ Bi are: 09311063
(a) 105° (b) 125° k@ 1) a) Congruent (b) Collinear <1
(c) 130° (d) 5@@ (c) Concurrgnt » (d) Parallel :
3. Which of the W afmot be 10. The? angle bisectors of the angles Qf
construct 1th'eompass? 09311057 # Itang ewe: : i
5 ' 5 (a) Congruent (b) Collinear
(a) 150 (b) 30 (¢) Concurrent  (d) Parallet-
() 45 (@) 95° 11. If two medians of a triangle are congruerit
4. Sum of interior angles of a triangle is:  then the triangle will be: 09311065
i o a)Isosceles b) Equilateral
() 60 5 (b) 120° gc;Right angled Ed; Agute' angled
(c) 180 (d) 240° 12. A perpendicular from a vertex of

In right-angled triangle one angle is right,

other two angles are:
(a) right (b) obtuse
(c) acute ' :
(d) one acute ,one obtuse

[)
called:

(a) Isosceles
(¢) Equilater:

: . A triangle having all sides equal is Q
' ol
(b) Sca

A triangle all sides different is
called: ~ 09311061
(a) Isosceles (b) Scalene

(¢) Equilateral  (d) right

09311059

alti o1a \V\ »
ix ‘ (b) In centre i
0

triangle to the opposite side is called:
“ 09311066

(a)Altitude (b) Median
(c)Angle bisector (d) Right bisector

13. The point of concu fthe three
(§ @ its

09311067

ireumcentre  (d) centroid
4. The bisectors of the angles of a triangle
meet at a point called: 09311068
(a)In centre : 3
(b) Ortho centre ;
(¢) Circumcentre
(c) centroid




~anor>

15. The point of concurrency of the three 22. The ci @ 1angle lies on
right bisectors of the sides of a triangle = ‘ %7 g 09311076
is called: 093110 Y d (b) altitude
(a) Circumcentre Q (c) hypotenuse (d) base
(b) In centre : “ 23. The ortha center of an acute triangle lies
(c) Ortho cent\{ﬁ [NN N @ el e ey of triangle. 09311077

* (d) centroid (a) Inside (b)-Outside

16. Point of concurrency of three medians (c) Midpoint (d) vertex of -
of a triangle is called its: 09311070 24. The in-center of any triangle always lies
(a) In centre (b) Ortho centre .......the triangle. 09311078
(c) Centroid (d) Circumcentre (a) Outside (b) Inside ;

17. In-centre is the point of concurrency of (c) Midpoint  (d) on base of
three..... of triangle. 09311071 25. The centroid of any triangle always lies
(a) nght ins o S S BT ) S the triangle. 09311079
(b) Angle bisectors (a) Outside (b) Inside
(c) Altitudes (c) Midpoint (d) on base of
(d) Medians

18. Circumcentre is the point of Locus

: 26. Locus is a --- 09311080
concurrency of three ..... of triangle. @@
09311072 a HRRan ;
(a) right bisectors CSD @@m (d) Latin
(b) angle bisectors ® k& ocus 1s a set of points that follow a
(c) altitudes ““m ‘ given: 09311081
(d) medians 5 (a) Instructions  (b) rule

19. Ortho centre i t of concurrency (c) variable (d) value

of three..... of triangle. 09311073 28. To find the location equidistant from two

(a) right bisectors
(b) angle bisectors
(c) altitudes (d)medians

towns, which locus do we have to draw?
(a) circle 09311082
(b) right bisector

20. Centroid is the point of concurrency of (c) angle bisector
three..... of triangle. 09311074 (d) Parallel lines
(a)right bisectors 29. The garbage dumping area must be Skm
(b) angle bisectors away from the city. Which locus do we
(c) altitudes - have to draw? 09311083
(d) medians ; (a) circle (b) right Dbisector
21. If in-center, circumcenter, orthocenter and (c) angle bisector (d) Parallel lines
centroid of a triangle coincide then triangle 30. A locus of . pomt equidi from a line
is: 09311075 ¢ 09311084
(a)Isosceles “(b) triangle
(b) Equilateral ~ (d) rectangle
(c)Right angled O“@
(d) Acute angled (XX
; WW Answer Key
1| bj2jaj3|d|[4|c|[5]c]6]c][7Ib[8]d]9 [c]10]ec
11/a|12]/a|13|a|14]|a|15|af16]c|17|b]|18[a]19]c]20 d
21/b[22)c|23|a|24|b|25|b[26[d|27|b[28]Db|29]a]30 c
Vo O
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Steps of construction: :
1. DrawmAB=53cm.

ii. - Using compass draw mJ

N g

iii.  Using COW °and draw BY . e : .
iv.  Both rays, and BY intersect each other at point C. Thus, AABC is a required triangle.

v.  Draw the right bisector ZAZ of the side AB which is the locus of all the points that are
equidistant from A and B. :
Q4  Construct a triangle with m DE = 7.3cm, m£D = 42° and m EF = 5.4cm.
Solution: : : 09311087
mDE = 7.3cm, mD = 42°, mEF =5.4cm %

Steps of construction:
1. Draw mDE =7.3cm

1. Construct m£D = 42° with the help of protractor and ruleignd draw mlf(> :
ii.  With center E, draw an arc of radius 5.4 cm intersecting DX at F and F'. .
iv. Join E to F and E to F'.. | |
Thus two triangles ADEF and ADEF' are constructed according to the given
measurements., :
Q.5 Construct a triangle XYZ with m YX= 8cm, m YZ = Tcm an_d_mﬁ = 6.5 cm. :
Draw a locus of all points which are equidistant from XY and XZ ' 09311088
Solution: '
mXY=8 cm,mYZ = Tem, mXZ=6.5 cm

X 8 cm Y




Steps of construction:

&
ik
1ii.

Draw m XY = 8cm . Wa @
Taking Y as a centre, draw an |
king X as . radlus 6 5 cm which cuts the previous arc at

iv. .Thus AXYZ is a required triangle. :
v.  Draw angle bisector XA of ZX which is the locus of all the points that are equidistant
~ from sides XY and Xz
Q.6  Construct a triangle FGH with m FG =m GH 6.4 cm, mZG = - 122°,
~ Draw the locus of all points which are: ‘
(a) equidistant from F and G, , 09311089
(b) equidistant from FG and GH ' 09311090
(¢) Mark the point where the two loci intersect. . 09311091
Solution: ‘ '

i.
ii.

fi.
1v.

Steps of c-onstructmn “@KQ@QX@W

; DrameG 6.

mFG =mGH = 6.4 cm, MG= 122°

200

Using p or draw mLG=122° and draw GM

- Taking G as a centre, draw an arc of radius 6.4 cm whlch cuts the GXJ at point H.
- Join pomt F to H. Thus AFGH is a required trlangle Yo

{ | —
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v.  Draw the right bisector PQ of the side FG Wthh is th ‘1 s that are
equidistant from Fand G.

R ‘
vi.  Draw angle bisector GA %n ocus of all the points that are equ1dlstant
from sides FG a : ' L '
vii. O is the poi ooiocl intersect each other. ; ‘
Q.7 Two house and R are 73 metres apart. Using a scale of 1 cm to represent 10m,
construct the locus of a point P which moves such that it is: 09311092

(i) at a distance of 32 metres form Q.
(ii) at a distance of 48 metres from the line joining Q and R.

Solution: )
Distance of R from Q = 73m i.e. m QR= 7.3 cm
Distance of P from Q =32mi.e. m PQ =3.2 cm

Distance of P from PQ =48 mi.e. = 4.8 cm
‘ / M

A ; A

7.3cm

Steps of construction: a @@@
Using scale of 10m=1cm we get 73m =7.3 -é 8cm
i. Draw mQR=7.3cm sh - intsQ and R are7.3 cm apart

ii.  Taking point Q a tre,) di .= : mrcle of radius 3.2 cm which is the locus of a moving
point P at %@m %) cm (32m) from point Q.

ii.  Draw perpendicular lines / and m at endpomts Q and R respectively.

iv.  Taking point Q as a centre, draw a semi- circle of radius 4.8 cm on the leﬁ side of Q
cutting the line “/” at A and B.

)
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v.  Taking point R as a centre, draw a semi- circle of radius 4.8 cm on the right side of R
cutting the line “m” at C and D.
vi. JoinAtoDandBtoC.

Thus the path ABCD 1nclud1ng both semicircular paths around

Q.8 The field is in th ke \ with mAB= 70m and mBC= 60m.
construct the rectangle A 12 'a _scale of lcm to represent 10m. Show the region inside

the field which i
Solution:

m AB =70 mi.e. m AB =‘7 cm
mBC =60 mi.e. mBC =6 cm

A
X+

09311093

D

e e

1

—_—1

W 0
N

: | ,( AA\\.

= ot

o DO r *\’ﬁsm}
W]WO A | Tem B

Steps of construction:
Using scale of 10m=1cm we get

mE—70m:>mE 7Tem
MAC = 60m:>mBC 6cm

i.  Draw mAB= Tem .

ii.  Draw perpendlculars AX and BY at point A and B respectlvely

11l Takmg A and B as a centres, draw two arcs of radius 6 cm which cuts the AX ‘and BY at
points D and C respectively.’

iv.  Join C to D and get a required rectangle ABCD of given measurements.
v.  Taking point C as a centre, draw an arc of radius 3 cm from t which is a

quarter of a circle and its interior is the region whi Om) from point C. .
vi.  Taking A and B as a centres, draw é@ ) which cuts the sides 4D and
: BC at points P and Q '
vii. . Join P to Q. The interi tangle PQCD is the region inside the rectangle ABCD

- which is f@w;@cm (25m) from the side AB. |
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