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23. Loci ¢ use the following loci and the
method of intersecting loci for sets
of points in two dimensions which
are:

(al ata given distance from a given
point

(bl at a given distance from a given
straight line

[c) equidistant from two given
points

(d) equidistant from two given
intersecting straight lines

For clearing concepts

https://www.youtube.com/watch?v=dtmMOF07kgE

https://www.youtube.com/watch?v=wDJrOWMeYOc

https://www.youtube.com/watch?v=EIk2C8NQs0Y
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Locus and Constructions

Eey Polnts
Locus:

In geometry, a locos (Latin for “place”, plural fodh) is a collection of paints which share a property. For
example, a circle may be defined as the locus of points in a plane at a lxed distance from a glven point.
A locus may alternatively be described as the path through which a peint moves to fulfill a given
condition or conditions. For example, a circle may also be defined a= the locus of 2 point moving =0 as

to remain at a given distance from a fixed point,

Lo In Two Dimensions
= Circle: (Locus of a polot at ghren distance from a fixed polnt)
in general, the locus of a point P which is at a given
distance d from a giw:rl paint O is a circle with

centre O and radius d

= Parallel Lines: (Locus of a point at given distance from given straight line)

In general, the loch of point which is at a

e
L

‘,,— Locus

given distance d from a given straight

line XY are two straight lines paratlel to XY

and at a distance d from XY,

‘(J.UI:I.IE
3

» Perpendicular Blsector Of Line: (Locus of a point equidistant from two ghven polnts)

In general, the lpeus of a point which is equidistant from

two given points X and Y is the perpendicular bisector of

the line XY.

How to draw Perpendicular Blsector
+  Place the compass at one end of line.
Adjust the comnpass to slightly longer than half the line leagth

*  Draw arcs above and below the line.

¢+ Keeping the same compass width, draw arcs from other end of line.

+  [Place ruler where the arcs cross, and draw the line.

ks

AP

Bt
¥
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In general, the locus of a point which is equidistant
From two given intersecting stralght lines ks a stralght
Line which bisects the angle between the two given lines,

How to drasr Angle Bisector:

=  Place the compass on the angle point A A

o Draw an are BC which intersects both arms af angle.

s Place compass on point B and drvw an are,

«  Place compass (compass opening must not be changed) on point Cand draw one
EOrE Are.

#  HBoth arcs will intersect at poknt D

=  Draw astraight line by joining point A and point D, The line AD will be the angle
bisector,

Intersections of Lo :

If bty or mare loci intersect at o point P, then P satisfies the conditions of the loci
simultanesusly.

Locus
! P .
Locus of a podnt for which area of given trlangle remain constant. :
The locus of a paint P which moves such Areaof AABP = : &cm
12 cma :
that the area of AABFP remains constant |s a set :
Area = ¥ Bxh i
of points of two lines fand s parallel to and :
12=%x4xh Al B
equidistant from A8 '
h=6cm :
If AR = 4 cen and area of triangle is 12 cm?® | :
: Gom

then the locus of point P is shown in figure.

Locus
Locus of polnts at which a line segment subtends an angle of S0#

Give that a line XY = & cm such that XFYy=90", then us

the locus of P is the set of points excluding X and Y,

an the circumference of the cirde with XY as diameter.
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=  Locus of polnts at which a line segment subtends a given angle

Given that a line XY 5 cm, XPY = 70° the locus of the
point P the set of the points on the arc XPY and its
reflection in XY, excluding X and ¥,

X0V =2 x 70° = 1407 and XF0= 200

Shading of Locl
Sr. Condithomn Shading
T :
1 AP = PB A 4 B
y
P
2 AP < PB o B
::;L
.
1
i P
1
3 AP > PB A l B
1
1
.
x
P
4 AP < PE A ; 8
1
o
|
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5 BAQ = CAQ
sr. Comdition Shading
= OF = 2 om n
AT
.-""- P x"-
x 'lI
7 OF = 2 cm ‘I O —
W Tom F
L i
-'.--\"'i-----—"'-ll--III
B 1 om = OF = Z £m
P
=5 0OF & 2 om
—— P
T '~
.-'r .ﬁ":l
10 OF = 2 cm - O
(Y 2o
5, &
H""'—\.._..—"‘---
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1 The dizgram shows the plan of 3 garden, 4BCT

c

{a) Use a straizghi edge and compaszes only to consmact the lomas of points mside 4BCT thar are
(i) equidistans from 4 snd 5, [2]
(i) equidistant from OO0 and 40 [2]
(b) Stefsn wanes to plant 2 ree in the garden.
He wants the ree o be
. nearer to 4 them e B
and
- wearer to S0 than mo 400

Shade the remion msids the zarden where Stefan can plant the mee.  MMT1S11714 [11
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2  Use a straight edge and compasses only in this gquestion.

Construct the locus of points inside quadrilateral ABCD that arve equidistant from AR and BC.

D

[2]

M/J19/12/2
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(a)
B
g
A NOT TO
SCALE

g c MLT19/21/5(5)

D

ARCTYis 3 parallelogram.

AD=dcm AR =8cmand BDV=11cm

(i) TUking a rmuler and compasses only, constroct an accurate drawing of ABCT,
A has been drawn for yon

[3]
(i) Measure DB
PAR = [1]
(0} E is the point on BI such teat AF 15 the shortest distance from 4 o 8D,
Ciraw and measure AE,
A = e cm [1]
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4 The diapram at the bottom of the page shows the lines 4X and BC.

{a) By measwing an anele find reflex angle ABC.

i) Ewgﬁﬁﬂitiwﬂﬂmﬂﬂ&uf{ﬂmﬁ SPISOL?
_ = m]_

O the disgram consmact quadrilateral ARCD.

{c) Omthe diagram constoct the looes of points, inside the quadrilateral ARCT), that are
(1) equidistant from 4 and B.
{il) equidistant from BC and B4,

{d) Ounthe diagram shade the region iside the quadnlateral ABCD containing the points that are

¢  mearer fo 4 than o B
and nearer fo B than 1o B4

FACEBOOK.COM/CAMBRIDGE O/A LEVEL AND IGCSE(GROUP)
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O/N1811/19

[
(a) Measure angle ABC.
Answer ... [1]
(b) In this part, use a pair of compasses and a straight edge only.
(i) Construct the bisector of angle BAC. [2]
(ii} Construct the perpendicular bisector of AB. [2]

FACEBOOK.COM/CAMBRIDGE O/A LEVEL AND IGCSE(GROUP)
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6 Imthe diagram, PO intersects LA at O OIE TS

O the diagram, consmact
{a) the locas of points that are equidistant from the lines PO and ZAS

(b) the locas of points that are equidistawt from O and &

FACEBOOK.COM/CAMBRIDGE O/A LEVEL AND IGCSE(GROUP)
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7 The scale diagram below shows a bam ABCD.
AB=Tmand BC=4m. M/J18/11/10

On the diagram 1 cm represents 1m.
A horizontal rail is attached to the outside wall of the barn from 4 to B.
Jasper 13 a dog attached to a rope 3m long.

The other end of the rope 15 attached to the rail and can slide along it.

Omn the diagram, shade the region where Jasper can go.

D C
Bam 4
A 7 B

Scale: lem to 1m.
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MTIETEID

(a) Ownthe diagram, constmact the perpendicular bizector of 48,
(b} Own the dizsgram, constmact the locus of pomts meide riangle 48, that ars
{1 7omfrom O
(i) eguidistant fom 48 and 4L
{c} Pisany point which is
equidistant from 4 and B
and more than 7om from O
and nearer 1o 4 than 48,

Find the extremes of the possible positions of P and label them P, and P, .

FACEBOOK.COM/CAMBRIDGE O/A LEVEL AND IGCSE(GROUP)
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(a) ABC 1satnangle with 4C = 6cm and BC = %9cm.
AB has been drawn below. M/T18/21/6(a)

A

B

(i) Using a ruler and a pair of compasses only, construct triangle ABC.

(i) Measure BAC .

FACEBOOK.COM/CAMBRIDGE O/A LEVEL AND IGCSE(GROUP)
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10 O/N17/11720
C
4

B

The diagram shows the lines 45 and BC.

The pomt I 15 on the opposite side of AC to B.

AD=5emand CD=65em

(a) Construct quadnlateral ABCD. [1]

(b) On the diagram construct the locus of points, inside the quadnlateral, that are

() equidistant from AB and BC. [1]
(i) equidistant from B and C. [1]

(c) The lme PO consists of the points, mside the quadnlateral, which are

equidistant from 48 and BC,
and nearer to C than to B.

Mark and label the lme PQ on the diagram. [1]
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11

V1712023

The disgram shows the miangle 480

{a) Mdeasure amgzla 4B

Answaer [1]
(b} Ownihe diagram, constmact the perpendicular bisector of 48, [1]
{cy Owothe diagram, constmuct the locws of points that are 5 on oo O [1]

{d} The poinis Fand & lie on the perpendicular bizector of 48 and are 5 cm from O
Mark mnd lzbel the points P and & oo the diagram and measure P32

Anmwer PO= e cm [1]

FACEBOOK.COM/CAMBRIDGE O/A LEVEL AND IGCSE(GROUP)
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12 (a)
A MITI7/21/12

ABC iz a mangls.
B and I zre points on opposite sides of the e 40

DA =9%cm and OO = Tom.
{I) Acourztely draw and label the point 0. [2]

(i) DMeasure D4R .

Answer DAB= ... -
(iit) (a} DM=asure the shorfest distance from & to 40
ARSWeEr e cm [1]
{(b) Work ot the ares of miangles 480
Answer cm? [2]

FACEBOOK.COM/CAMBRIDGE O/A LEVEL AND IGCSE(GROUP)
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P

)

R
This is an acourate dizgram of guadrilateral PERS.

() Give a reason why It is not possible for P, @, R and 5 to be points on the circnmiference of a
circle

Anrwar
- [1]
(ify T is 2 point inside PORY such that it is
I more than &com fon 7
I nearer to R than P
IT wnearer to PO than R
(a} Consmmct and shade the region within which I lies. [<]

(b} Find the maxinnun possible length of BT

FACEBOOK.COM/CAMBRIDGE O/A LEVEL AND IGCSE(GROUP)
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13 MIT17/10/22(b)

|

A

The diagram shows the positions of 4, E and F.
Constrict and shade the region inside tnangle AEF that 1s
*  less than 6cm from E

*  nearer to AF than to AE
*  nearer to 4 than o F. [4]

FACEBOOK.COM/CAMBRIDGE O/A LEVEL AND IGCSE(GROUP)
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14 The dizgram shows the quadrilateral 4500 OMN161L20

{a) Measure DCE.

(b} (i) Constuct the loons of points, inside the quadrilateral, thar zre 8 cm from 5.
(ify Construct the loons of points, imside the quadrilateral. that are 5 cm from 45
(i) Thes= rwo locl meet at P

Diark, and label, the point P on the dizgram and messure PO

FACEBOOK.COM/CAMBRIDGE O/A LEVEL AND IGCSE(GROUP)
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15 The disgram shows trizngle ABC ONA1&1222
(a) Constract the loows of peints, inside trianzle ABC, that are equidistant from 4 and 2. [1]
(b} Constmact the locus of points, inside tmangle 4B that are equidistant from 45 and BC [1]

(£} Omthe dizgram, shade the region inside trangle 480 which contains the points that are

nearsT 10 .4 than o 5 and
nearer to B than 48, [1]

FACEBOOK.COM/CAMBRIDGE O/A LEVEL AND IGCSE(GROUP)
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16 The diagram shows tnangle ABC.

MrIT16/11/22

{a) Measure ABC .
Answer ABC = oo [1]
(b) Om the diagram comstrict the locus of points, inside mangle ABC, that are
i) dem from B, [1]
(i) 2cm from AC [1]
(c) The point Pis
dom from B,
2om from AC,
and nearer to .4 than to C.
Label the position of P on the diagram and find the length of AP.

FACEBOOK.COM/CAMBRIDGE O/A LEVEL AND IGCSE(GROUP)
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17 The diagram below shows mangle ABC. MITI6/12/12
[
A
B
(a) On the diagram construct the locus of points inside the tmangle that are
i) 3.5cmfrom.d, [1]
(i) equidistant from 4C and BC. [1]

(b) On the diagram shade the region mside the tnangle contaming the points that are
more than 3.5 cm from .4 and closer to AC than to BC. [1]
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18  In this guestion use a roler and compasses only.
Show all your construction arcs.

The dizpram shows a triangular feld ABC
The scals is | centimetra reprasents 50 metres.

- B

Scale - 1omto 50m

{a) Consmoct the loons of points that are equidistant from 4 and B,
(b Comstoct the locns of pomts that ars equidistant froon the lines 4B and 40
{c) The two loc intersect af the point E.
Ciomstact the locns of poinis that are 230m from E.
(d) 5Shade suy region inside the field A5 thar is
mipre than 250m from £

and
closer to 4 them to 45,

FACEBOOK.COM/CAMBRIDGE O/A LEVEL AND IGCSE(GROUP)
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In order to do well in this paper, candidates need to

* be familiar with the content of the entire syllabus

* be competent at basic arithmetic

* produce clear, accurate graphs and diagrams

® set out their work in clear, logical steps

* be able to select a suitable strategy to solve a mathematical problem.

Marking scheme

1(a)(1) Perpendicular bisector of AB with 2 | B1 for acceptable bisector with
correct arcs no/incorrect arcs
1(a)(i1) Bisector of angle ADC drawn with two 2 | B1 for acceptable bisector with
pairs of correct arcs no/incorrect arcs
1(b) Correct area shaded 1 | FT their reasonable attempts at (a) and (b)
2 Acceptable bisector of Z4BC 2 | B1 for bisector with no / incorrect arcs
with correct arcs
3(a)(1) Correct parallelogram with construction arcs at 3 | B2 for correct parallelogram
Band C without arcs or
B1 fortwoof AB=8 orDC=
8 or
BD=11orBC=6
3(a)(ii) 101 to 105 1| FT their triangle 4BD
3(a)(iii) 4[.0] to 4.4 with AE drawn 1| FT theirdAE from correct
parallelogram
4(a) 264° to 268° inclusive 1
4(b) Acceptable quadrilateral ABCD 1
4(0)(1) Acceptable perpendicular bisector of 4B 1
4(c)(1i1) Acceptable bisector of angle 4BC 1
4(d) Correct region (top left-hand corner) 1 | dep on two reasonably accurate
shaded intersecting lines
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S(a) 96° to 98° 1
5(b)(1) Acceptable bisector of angle ABC with 2 | B1 for an acceptable angle ABC bisector
correct arcs with no/incorrect arcs.
or SC1 for a very short line correctly
constructed.
S(b)(it) Acceptable perpendicular bisector of 2 | B1 for an acceptable perpendicular
AB with two pairs of correct arcs bisector of 4B with no/incorrect/only one
pair of arcs
or B1 for two pairs of correct arcs,
without a line joining the points of
intersection
or SC1 for a very short line correctly
constructed.
6(a) All four angle bisectors 2 | B1 for one, two or three angle bisectors
6(b) Acceptable perpendicular bisector 1
of 00
7 Correct region shaded 3 | B1 for line parallel to 4B 3 cm away for
length of barn
B1 for 2 correct semicircles radius 3 cm
centre A and B
B1 for region outside barn shaded between
line parallel to 4B and attempt at two arcs
centred A and B
8(a) Acceptable perpendicular bisector 1
of 4B
8(b)(1) Arc. centre C. radius 7 cm 1
8(b)(ii) Bisector of angle BAC 1
8(c) P; and P> marked at intersections 1 | dependent on correct types of loci in (b).
of their(a) with (b)(i) and (b)(ii)
9(a)(1) Correct construction with arcs 2 | B1 for correct triangle with arcs missing
or arc 6 cm from 4 or arc 9 cm from B
9(a)(ii) 77° to 81° 1 | FT their angle BAC
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10(a) Acceptable quadrilateral with 1
visible arcs
10(b)(1) Acceptable bisector of angle ABC 1
10(b)(i1) | Acceptable perpendicular bisector 1
of BC
10(c) Acceptable PO — dep. on correct 1
types of loci in (b).
11(a) 97 to 99 inclusive
11(b) Acceptable line
11(c) Full circle. centre C. radius 5 cm
11(d) 4.3 t0 4.9 cm, dep. on two labelled
intersections of an acceptable line
and arc.
12(a)(1) D correctly placed to the left of AC 2| BlforDA=9%9o0orCD=7
12(a)(i1) 44° to 48° 1|FT
12(a)(iii)(a) | 2.9t03.1 1
12(a)(11)(b) | 19.1 to 20.8 2 | Bl for 13.2 to 13.4 seen
12(b)(1) Opposite angles are both obtuse or both 1
acute so their total is not 180
Or opposite angles are not supplementary
12(b)(ii)(a) | Correct region shaded B1 for arc 6 cm from R
B1 for angle bisector of O
B1 for perpendicular bisector of PR
After B2, SC1 for ‘correct’ region shaded
provided only slight inaccuracy with the
other line/curve
12(b)(ii)(b) | 7.9108.3 1| FT
13 Correct region shaded Bl for arc 6 cm from £

Bl for angle bisector of EAF
B1 for perpendicular bisector of AF

After B2, SC1 for “correct” region shaded provided only
slight inaccuracy with the other line/curve
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14 (a) 125° to 129° 1
(b) () | correct arc 1
(ii) | correct straight line 1
(iii) | PD=34103.8cmn WWW 1 dep | Dependent on correct types of loci. that
intersect.
15 (a) Perpendicular bisector of AB. 1
(b) Bisector of angle ABC. 1
(c) Correct (bottom right) region shaded. 14" | FT for two intersecting lines — slightly
inaccurate but correct types of loci.
16 (a) 101° to 103° 1
(b) (i) | Circular arc, centre B, radius 4cm. 1
(ii) | Line parallel to AC, 2cm away. 1
(c) AP=6.21t06.6cm 1
17 (a) (i) | arcradius 3.5 cm, centre 4 1
(ii) | bisector of angle ACB 1
(b) Correct region shaded 1
18 (a) Correct perpendicular bisector of AR 2 B1 for accurate with no/wrong arcs
with 2 pairs of correct arcs isw or M1 for correct intersecting arcs with no or
wrong line
(b) Correct angle bisector at 4 with two 2 B1 for accurate with no/wrong arcs
pairs of correct arcs isw or M1 for two pairs of correct arcs with no or
wrong line
(c) Circle centre E radius 3 cm isw 2FT FT circle centre their E radius 5 cm provided (a)
and (b) attempted
M1 for 250 + 30 oe soi e.g. from arc
If 0 scored SC1 for circle centre their £
(d}) 2 cao

B1 for each
If 0 scored, SC1 for two “correct” regions but in
part {c), centre correct but radius incorrect
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