G7 I ntroduction to Coordinates

G7.1 Rectangular Coordinates

A. Introduction to Coordinate Systems

How can we represent positionsin a plane?

Let us consider the map in the figure, which is split(
androws1, 2, 3, 4.

) by agrid into columns A, B, C, D
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Consider the position of the Passenger Terminal in the figure. Since it islocated in column D and
row 3, we can use D3 to represent its position on the map. This kind of method for representing

positionsis called a coordinate system ( ).

Checkpoint 1

Refer to the figure, write down the positions of the following places.

(@ Airport North Interchange

(b) ShalLoWan

(c) Police Complex

(d) Thefire station near the South Runway




Discussion
Refer to the figure again. What is the position of the Regal Airport Hotel, C4 or D4? Discuss the
limitations of representing positionsin this way.

We have seen that the system of representing positions as discussed have its limitations.
Obvioudly it is not suitable for representing positions precisely, since the system intends to locate
the position of aregion ( ) but not a point.

Can we have a coordinate system that allows people to represent the position of any “point” in
the plane accurately?

B. Rectangular Coordinate System
In the 17" century, the French mathematician Descatres invented a coordinate system that locates
the position of a point by considering its distances from two axes put in the plane. This planeis
called the Cartesian plane ( ) or the rectangular coordinate plane ( ).
This coordinate system can represent the position of any point on the plane accurately. It is very
useful in advanced study on geometry.

Some special termsin the rectangular coordinate plane:
X-axis. the horizontal number line

y-axis: the vertical number line

origin (O):  theintersection of the two axes

Note that the x-axis and y-axis are perpendicular to each other.



The point A is the intersection of the vertical line through the number 2 on the x-axis and the
horizontal line through the number 3 on the y-axis. This means A is 2 units from the y-axisand 3
units from the x-axis. We use the ordered pair (2, 3) to represent the position of A. The number 2
is called the x-coordinate of A and 3 is called the y-coordinate of A. The ordered pair (2, 3) is
referred as the coordinates of A.

Similarly,

the coordinates of B are (3, 2),

the coordinates of C are (-1, —-3), and

the coordinates of D are (4, —4).

Note: (1) The ordered pairs (2, 3) and (3, 2) are not the same because they represent different
positions A and B respectively.
(2) A point in the rectangular coordinate plane is often denoted by a capital letter together
with the coordinates written in brackets, e.g. A(2, 3), B(3, 2).

Checkpoint 2
Write down the coordinates of the points A, B, ..., H below which form the Chinese character
for sky ().
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Example 1

(@ Mark the four points A(-6, 7), B(1, 0), C(-13, —4) and D(2, 11) in the rectangular
coordinate plane.

(b) Suppose the situation shown in the figure can be represented by the coordinate plane in
part (a), such that A and B represent the trees while C and D represent the houses. Draw a
line through A and B and another line through C and D to represent the roads.

N i

Solution

@, (b)

The singing man is at the intersection of the roads. So the coordinates of the singing man are
(-4, 5).



Checkpoint 3

@
(b)
(©
(d)

@

Draw a quadrilateral ( ) with vertices M(—4, 1), N(1, 6), P(4, 5) and Q(5, —2) in a
rectangular coordinate plane. Isthe origin O inside this quadrilateral ?

Find the coordinates of the point of intersection of MN and the y-axis.

Find the coordinates of the point of intersection of MQ and the x-axis.

Find the coordinates of the point of the intersection of the two diagonals.



G7.2 Lengthsand Areasin the Rectangular Coordinate System

In a rectangular coordinate plane, we can find the length of two points if we know the
coordinates of the two points.

At this stage, we will only consider the ssmple case that the points are on the same horizontal line
or vertical line.

The figure shows the horizontal number line.
i o 0 B A
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On the number line, the position of A is 6 while that of B is4; thusthe length of AB=6-4=2.

The position of B is 4 and that of C is—3; thusthe length of BC=4—(-3) = 7.
The position of C is—3 and that of D is—6; thus the length of CD = -3 - (-6) = 3.

We see that, on a horizontal number line,
the distance between two points = the larger number — smaller number.

This principle can be applied to find the distance between two points on a horizontal number line
in the rectangular coordinate plane.

Refer to the figure, ,

AB=4-(-2)=6 A
CD=4-1=3 E(-2,3) |c(1,3) D@ 3)
CE=1-(-2)=3

DE=4-(-2)=6 A(—Z,XO) o ;(4, 0) >

Observe that the points C, D and E have the same y-coordinate, but this y-coordinate does not
play any rolein the calculation of distances.

Similarly, the distance between two points on a vertical number line in the rectangular coordinate

plane can also be found.
y

Refer to the figure, A
AE=3-0=3 E(-2,3) “t3 lpa,3)
DB=3-0=3

A(=2, 0)| o |B(4, 0) "

Observe that the points (1) A and E; (2) D and B, have the same x-coordinate, but these
x-coordinates do not play any rolein the calculation of distances.



Checkpoint 4

Find the distances of the following pairs of points.
@ A2 3);B(5,3

(b) P(0,-5); Q(-6,-5)

© X(-1-3);Y(-1,-7)

Checkpoint 5

Suppose P(—1, 4) and Q(-1, b) are two points on the same vertical line and PQ = 10. Find the two
possible values of b.

Example 2

A(-15, 30), B(-15, —20), C(55, —20) and D(55, 30) are four points in a rectangular coordinate
plane. Given that ABCD is arectangle, what is its perimeter?

Solution
AB = 30— (-20) = 50 units
BC = 55— (-15) = 70 units
The perimeter of ABCD = (50 + 70) x 2
= 240 units



Checkpoint 6

The rectangle ABCD as shown has its sides either horizontal or
vertical. The coordinates of A are (3, 4), AB = 5 units and the
perimeter of ABCD is 30 cm. Find the coordinates of B, C and D.

B

Ald,4)



Example 3

The figure shows atriangle with vertices at H(—1, 1), K(-1, 3) and G(4, 4).

4 —
K(-1,8), =T /
. s B |

(@ Find thelength of HK.

(b) Find the height of AHKG with respect to the base HK.
(c) Cadculatethe area of AHKG.

Solution

@ HK =3 —(-1) =4 units

(b) Through G, construct a perpendicular to HK to

(©

Hi-1,-13

meet HK produced at N. The coordinates of N are
(-1, 4).
height = GN
=4-(-)
=5units

Areaof AHKG :%HK x GN

:£x4x5
2

=10sg. units
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Example 4

In the figure, A(1, 2), B(-2, —2), C(4, —2) and D(3, 2) are the four vertices of a trapezium. Find

the area of ABCD.
¥
A1, 2 D32
/| .
/lU \
B(-2,-2) Cl4,-2)
Solution

AD =3-1=2units S
BC=4-(-2) =6units L
Construct a perpendicular AE to BC.
Then the coordinates of E are (1, —2).
AE =2 —(-2) = 4 units /

Al1,2) D(3.2)

.
o
Areaof ABCDz%(AD+ BC)x AE / \
3|
1 B(-2,-2) EL-2)  ¢(4,-2)
==(2+6)x4
2
=16sg. units
¥
Checkpoint 7
The figure shows the figure of a parallelogram PQRS. il g
. . e 3 _‘_._._._'_.___,_.-—'—"'_'d
Find its area. P
o
I ] T R
$ 127 5 4
Q
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To find the area of a plane figure which has no horizontal or vertical sides, or afigure composed
of two or more simple figures, we have to use the following indirect methods:

(1) Splitting afigure;

(2) Combining figures.

Example 5
In the figure, the vertices of the quadrilateral are K(-2, 5), L(-5, =3), M(-2, —4) and N(4, 1). Find
the area of the quadrilateral.

e

Solution

Join K and M. With the notation, the coordinates of P and Q are (-2, —3) and (-2, -1).
KM =5—(-4) = 9 unit ,
5—(—4) =9 units Fi_ale j

LP=-2-(-5) = 3units 7\”
. / 4

NQ=4-(-2) =6 units / B
1 ,u'"f [ 2
Areaof AKLM =§KM xLP

_Lioxs --'-/21 R IRREM 5
2 / J ~N(4d,~1)
. ! 2 - o : 3
=13.550. units / sRip -
1 R4
Areaof AKMN :EKM xNQ Mi(-2,-4)

:1x9x6
2

= 27 5. units
Areaof KLMN =13.5+27
=40sg. units

Can we find the area of KLMN easily by joining L and N instead of joining K and M? Why?

11



Example 6

Find the area of the quadrilateral in the figure.
y
A

Q(8, 6)

P(-3,4

o R(3, 0)

Solution
Draw two perpendiculars PA and QB to the x-axis. Then APQB is atrapezium.

The coordinates of A and B are (-3, 0) and (8, 0) respectively.

AP=4-0=4units Q8. 6)
OA =0-(-3) =3units P(-3, 4
OR =3-0=3units :
BR =8-3=5units
BQ=6-0=6units

A=3,0) © R(3, 0) B(8, 0)

Areaof trapezium APQB :%(AP+ BQ)xAB

:%x@+®xﬂ
=55gg.units

Areaof ACAP= %xOAxAP

= 1><3><4
2
= 6s0.units

Areaof ARBQ= %x RBxBQ

:1x5><6
2

=15sq.units
Areaof OPQR = areaof trapezium APQB
—areaof AOAP-areaof ARBQ
=55-6-15
= 34 sq.units



Checkpoint 8

Find the areas of the following polygons.

@

(b)
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G7.3 Transformationsin a Rectangular Coordinate Plane
A. Trandation

Checkpoint 9

(@) (b)
Q p
4 44 - X
3 !
2 - A}L— —————— —r-y:_E I
1 i
o[ 1 3 35 & o 1 3 5
_l =
In the figure, A(1, 2) trandate 3 units In the figure, P(3, 4) trandate 2 units
to the right to reach B. What are the to the left to reach Q. What are the
coordinates of B? coordinates of Q?

From the above practice, we can see that if P(X, y) is trandated n units to the right (i.e. in the
direction of the positive x-axis), then

(1) they-coordinate stays the same, and

(2) thex-coordinateisincreased by n.

On the other hand, if P(X, y) is trandated n units to the left (i.e. in the direction of the negative
x-axis), then

(1) they-coordinate stays the same, and

(2) thex-coordinate is decreased by n.

1 units 1t units

(x-n.¥) Plx,¥) (x+nm

14



Checkpoint 10

(@) (b)
¥
I
.| B
] -r T
44
3 | ’ il
i 24 |
0 Ay
o 11 :t:E'
1+ T T T T =X
o1z 5 435
- T i T | g
19 1 2 3 4
1
In the figure, A(1, 2) trandate 3 units In the figure, P(5, 3) trandate 2 units
upward to reach B. What are the downward to reach Q. What are the
coordinates of B? coordinates of Q?

From the practice, we can see that, if P(x, y) is trandated n units upward or  fx.x+ni 4
downward, then the x-coordinate remains unchanged, while
(1) they-coordinate isincreased by n unitsfor an upward tranglation. n units
(2) they-coordinate is decreased by n units for adownward translation. Pixy) :
1 units
(xy nif o
Checkpoint 11
Refer to the figure on the right, complete the following sentences.
(@ Astrandated units to B.
The coordinates of B are ]
. . HX 4 O
(b) Cistrandated units to D. t ol i
I N !
The coordinates of D are bl X E
(c) Eistrandated units toF. R R
F oo N
The coordinates of F are NemTETTTXO
-4 =

(d) Gistrandated units to H. |

The coordinates of H are

15



Checkpoint 12

Plot in the figure the images A'. B’, etc. of the following
tranglation.

(@ Point A istrandated 5 unitsdownward to A'.

(b) Point B istranslated 3 units upwardto B’.

(c) Point Cistrandated 1 unit to theleft to C'.

(d) Point D istrandated 4 unitsto theright to D’.

B. Reflection
Reflection in the Axes

Checkpoint 13

(@ Inthefigure, A isreflected to B with the x-axis as the
axis of reflection. We also say that B is the image of
A when A isreflected in the axis.

Distance of A from the x-axis = units.
Distance of B from the x-axis = units.
The coordinates of A are

The coordinates of B are

(b) Inthefigure, Pisreflected to Q with the y-axis as the
axis of reflection.

Distance of P from the x-axis = units.
Distance of Q from the x-axis = units.
The coordinates of P are

The coordinates of Q are

e
A
> 2-
C
14 b
T T T x
32 a9 1 2 3
wWoo-l4 X
| B
£
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I N 1 e
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— 14 |
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Mo Fr—————- o
|.|
T T T I T T 1
il
a2 1 2
1

From the practice above, we can see that if P(X, y) is reflected in

the x-axis, then
(1) thex-coordinate stays the same, and

(2) the y-coordinate is numerically equal to the original, but its

sign is opposite.
Thus P(x, y) isreflected in the x-axisto Q(X, —y).

-« Bx, -y
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On the other hand, if P(X, y) isreflected in the y-axis, then
(1) they-coordinate stays the same,

(2) the x-coordinate is numerically equal to the original, but its

sign is opposite.
Thus P(x, y) isreflected in the y-axisto Q(—X, y).

Note that the line joining the origina point and its image is perpendicular to the axis of

reflection.

Checkpoint 14
Complete the following by referring to the figure.

Original point Reflection Image
) A about x-axis )
(b) A about y-axis )
(©) B about x-axis )
(d) B about y-axis )

Reflection in a Horizontal Line and a Vertical Line
Checkpoint 15

(@ Inthefigure, M isreflected to M’ with the horizontal line /
asthe axis of reflection.

Distance of M from theline /= units.
Distance of M’ from theline /= units.
The coordinates of M are

The coordinates of M’ are

(b) Inthefigure, B isreflected to B’ with the vertical line /
asthe axis of reflection.

Distance of B fromtheline /= units.
Distance of B’ fromtheline /= units.
The coordinates of B are

The coordinates of B' are

: B umite

I-H [TE, LT ]

2 pmite | 3 wabis

Y

17
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From the practice above, we can see that:

(1) If the point Pis reflected in a horizontal line | to the point Q, then P and Q have the same

x-coordinate and they are equidistance from thelinel.

i <P

_ ! ._!_L..;--._.j'

(2) If the point P is reflected in a vertical line | to the point Q, then P and Q have the same

y-coordinate and they are equidistance from thelinel.

)

Example 7

lisaline parallel to the x-axis and it passes through M (0, —3).

(@ Find the coordinates of the point Q if it is the image when the point P(-2, 1) isreflected in

(b) Find the coordinates of the point R if it is the image when M is reflected in a vertical line

through Q.

Solution

[A rough diagram may be useful.]

(@) Distanceof P(-2, 1) from | = 1 —(-3) = 4 units
Thus, Q is8 units below P.
The coordinates of Q are (-2, 1 —8), i.e. (-2, 7).

(b) Distance of M(0, —=3) from PQ = 0 — (—2) = 2 units
Thus R is4 units to the left of M.
The coordinates of R are (0 -4, -3), i.e. (-4, =3).

4 units < (@)

Y
~

4 units <

18



Checkpoint 16
Inthefigure, | isahorizontal line while L is vertical. Complete the following by referring to the
figure.

Original point Reflection Image ¥
| L
© P about L C ) 2]
(b) P about | ) @E L p
(c) Q about L ) 4-3-2-10] 1 % 345 o
(d) Q about | C . ) > £
i ]
5
C. Rotation
The figure shows four points A, B, C and D in the rectangular y
coordinate plane. When point A is rotated anti-clockwise (y) 4
about the origin O through 90°, it reaches B. In symbols, this 5 ;-“‘A
transformation can be represented by: J‘HH y ) *
907~ 17 Y ap | .
90° —a 2\ Ol | 4
A(2,3) —B(-3,2 B
T 2 “JrD
i
Checkpoint 17 C. 4
Referring to the figure again, complete the following:
2
@ B(32——>C_,__ )
2
90°
b cC__,_ )—DC__ ., )
2
© DL__.__ )—>A@23
¥
180°
d A@R3) —— __( : )
2
180°
e B(3,2—*_ ( : )
(f) Canyou discover some patterns concerning the coordinates of a point and its image after it

rotated anti-clockwise about O through (i) 90° and (ii) 180°7

19



In fact, the results of the practice verify that: When the point P(x, y) is rotated anti-clockwise
about the origin O through 90° to the point Q, then the coordinates of Q will be (-y, X).
¥

ie. P(X, Y) -, Q. %)

Also, if Pisrotated anti-clockwise about O through 180° to the point R, then the coordinates of R

will be (=x, —y).
=

i.e. P(X, y) 2, R(=x, =)

Checkpoint 18
Write down, in coordinates, the transformations T,, T, and T3 such that
(@ Tiisatransformation that rotates a point clockwise about O through 180° to anew point.

(b) T, isatransformation that rotates a point anti-clockwise about O through 270° to a new
point.

(c) Tsisatransformation that rotates a point clockwise about O through 90° to a new point.

™~
@ Ti(y) — (x,y)

(b)
(©)
Checkpoint 19

Refer to the figure and complete the following.
[Part (a) isdone for you as an example.]

¥ y
@ AS,4) ﬂ, D(4, 5) 4 >
A 5 .
(\ 1"\ -’f
90° \\\ . ,rj
b B, )—— ;ﬁ?’ﬁf\ma
. x
a BECAZ NN
© o, )% o8
N £ 0
00

@ b, )=,
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G7.4 Polar Coordinates

A. Introduction to Polar Coordinates

The polar coordinate system is another kind of coordinate system which has wide applicationsin
real life. For example, airports use polar coordinates to identify the precise positions of planes on
the runway relative to the control tower.

By

1240

| 5005

2100

290

In the polar coordinate system, there is a fixed point of reference O, called the pole ( ),
relative to which distances and directions are measured. There is a single horizontal axis OX,
called the polar axis ( ). The entire plane is called the polar coordinate plane ( ).

Suppose P is any point in the plane. The distance OP is called

the radius vector ( ), while the angle measured JPr.8)
anti-clockwise from the polar axis to OP is called the polar

angle ( ). Thus,

if the radius vector =r, the polar angle = 6, <o
then the polar coordinates pf P are (r, 6). % b =X

30
In the figure, the polar coordinates of A are (2, 600).
150 30

180 0
o123 45 X

210 330

240 300

5=
=]
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Checkpoint 20
Pora has produced a map of the school’s neighbourhood using polar coordinate system.

a0

120 &
& Church

150 g+ Bus stop ;.(I

180 X
Bus stop I
210 Q+
240
270
Write down the coordinates of the following points.
Point O A B C P Q R

Coordinates

B.  Comparison between Rectangular and Polar Coordinates
Victor has also produced a map of the school’s neighbourhood using rectangular coordinate
system.

22



He has a so written down the coordinates of the points.

Point O A B C P Q R
Coordinates| (0, 0) (3,0 (4,3 | (3,0 0,3 | (43| 39

Checkpoint 21

Referring to the maps produces by Pora and Victor again, answer the following questions.

(@ (i) According to Victor’'s map, what isthe distance of tree A from the school O?
Is the answer the same using Pora's map?

(i)  According to Victor’'s map, what is the distance of bus stop P from school O?
Is the answer the same using Pora's map?

(b) (i) Find the distance between bus stop Q and tree B from Victor’s map.

(i)  Find the distance between bus stop Q and tree C from Victor’'s map.

(iii) Isit easier to find the answersto (a) if we use Pora’'s map?

(iv) What is special about line segments BQ and QC?

(c0 (i) Findthe distance between church R and school O from Pora’'s map.

(i)  Find the distance between tree B and school O from Pora's map.

(iii) Isit easier to find the answers to (@) by using Victor’'s map?

From the above practice, we can see that:

(1) Inapolar coordinate plane, it is easy to find the distance between any point and the pole O.
However, it is not easy to do so in a rectangular coordinate plane (unless the point lies on
either the x- or y-axis).

(2) In apolar coordinate plane, it is hard to find the distance between any two points on a
vertical or horizontal line (unless the line passes through the pole O). On the other hand, it
is easy to work out that distance in arectangular coordinate plane.

23



Checkpoint 22

1107100 90 go i
120 B0
130 18]
140 @ 40
160 30
160 20
170 10
P o
180 o 1 2 3 4 5 8 =%
190 4ed
2040 340
210 330
5o 220
230 310
o40° 300
95 241
250 980° 2707 280

(@ Write down the polar coordinates of the points P and Q in the above polar coordinate
plane.

(b) Provethat AOPQ isan equilateral triangle.

(c) (i) Plotthe points R(4, 130°), S(4, 190°), T(4, 250°) and U(4, 310°), and join the points P,
Q, R, S, T, U, Pinorder. Name the polygon formed
(i) Dothevertices of PQRSTU lie on acircle? Explain.

24



Exercise G7
I ntroduction to Coordinates

G7.1
1

G7.2

Write down the coordinates of each point in the following figure.

¥y
n
o

L |

.
g~}

o

=

3
A
_—
=]
3
o
o
=21

L

1
B

oy

Plot the following points in the rectangular coordinate plane on a graph paper.
A(1, 3), B(-4, 3), C(6, —2), D(-5, 4), E(7, 7), F(2, -6), G(-4, —7) and H(-8, 5)

In each of the following
(i) plot the given pointsin the rectangular coordinate plane provided;
(i) jointhe pointsin the given order;
(i) state the kind of figure that isformed in (ii).
(& Given: A(4,0), B(-6, -5), C(-10, 10)
JoinnA - B - C - A
(b) Given: A(-8,4),B(2, 7), C(2,-3), D(-8,-1)
JoinnA - B - C- D> A

In each of the following, find the distance between the two given points A and B.
@ A4, 1,B(L1)

(b A(-7,1),B(-7,3)

(c) A(-6,4),B(6,4

(d) A(-2,5),B(-2, -3

25



5.  Given that the distance between the points P(-5, 3) and Q(k, 3) in the figure is 11 units,
find the value of k.

P{-E. 3) ik, 3)

6. If the distance between the two points M(2a + 1, 1) and N(4a + 3, 1) is 6 units, find the two
possible values of a.

7.  Find the area of each of the following polygons.

(@ (b)
¥ ¥
Y -~
Al—8, T
Pia, 12) 21, 12) 8.7 S8, 1)
Di4, 4)
Ci8, 4)
S(3, 5) R(21, 5) 0 =
0 =
Fi-6, -5) Ei4, -5}

8. Inthe figure, an ant started from the point A. It walked along AB, BC, CD, DE, EF and
arrived at the point F finally. Find the total distance traveled by the ant.

¥

;

A(-T, 6) B4, 6)

-

E{—4,3) Fi1, 3)

Di—4, -4) Ci4, —4)

26



9.  The figure shows a square JKLM whose sides are either horizontal or vertical. Find its
perimeter and area.

¥

J(-2,4) | M

=X

K Li{5,-3)

10. Inthefigure, let AB bethe base of the triangle. Find
(@ thelength of the base;
(b) thelength of the height;
(c) theareaof thetriangle.

d

N
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12. Thefigure shows atrapezium ABCD. Find its area.
TF T T

13. Find the area of each of the following figures.

@

(b)

28



13. ()

29

| 4 .||_|

I I
HEEN il
[ &
|
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G7.3

14. (@) If the point Q(3, 0) is trandated 6 units upward to the i
point M, what are the coordinates of M?

(b)  When the point N is translated 10 units to the left, it

also reaches the point M. What are the coordinates of 5 x—> X
N? Q3,0
¥
10 1 A
15. If the points A(4, 9), B(-3, 6), C(-4, 3) and D(1, 1) 97 *
are reflected in the y-axis to the points A’, B’, C' and e h:
D’ respectively, find the coordinates of these points. * 6
-EI"'
¢ 7
" 3=
;,::_
14 <D
a2 123 a6

16. Plot the points A(-5, —1), B(-3, —1), C(=3, =3) and D(-5, —3) on a graph paper and join A,
B, C, D, A in order. Draw the images of the figure obtained after the trandation
xy) - (x+1,y-4).

17. Thefigure shows atrapezium WXY Z and itsimage W’ X’ Y’ Z’ after trandlation.

(@ Write down the change in coordinates of each vertex after trandlation.
[Example: W(1,-1) - W(__, )]

(b) Expressthetrandation in terms of coordinates.
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18.

19.

20.

21.

22.

If the points C(-6, —2), D(2, 1), E(4, -4) and F(-3, 1) are reflected in the x-axis to the
pointsC’, D', E', F and F respectively, find the coordinates of these points.

Inthefigure, /isaline parallel to the x-axis and it passes through (0, 1).

@

(b)

(©)

=
(=]
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I ] I ] I I
-8 -p -4 -2 9
e 2_

— =]

Suppose C is the reflection of the point A(—7, 5) in the line /. Plot this point in the

figure together with its coordinates.

Suppose B(5, —3) is the reflection of a point D in the line /. Plot the point D in the

figure together with its coordinates.

Join A, C, B, D, A in order. Hence find the perimeter of ACBD.

If /isaline paralel to the x-axis and it passes through (0, 1), and R and Q(0, 1.5) are the
reflections of P(4, —2) and Sin the line /respectively, find the coordinates of R and S.

In the figure, A and B are two points whose
coordinates are (2, 1) and (0, 3) respectively. The
line L; parald to the x-axis passes through (0, —1)
and L, parallel to the y-axis passes through (-2, 0).

@

(b)

(©)

If A isthereflection of A in the line L,, find
the coordinates of A;.

If By isthe reflection of B in the line Ly, find
the coordinates of B;.

Join A, B, Bi, Ai, A in order. What
quadrilateral isABB1A?

X

¥
L? A
4
3—3:5{&3}
2 -
1 A2
T T I I T T T
5 -4-3-p-1°% 1 2 3

~g=
-3

—d4

Ly

Given 4 points. P(-5, 6), Q(-6, -5), R(5, —6), S(6, 5), In each of the following, write down
the coordinates of the image after rotation.

(@)
(b)
(©)
(d)

P isrotated clockwise about O through 360°.

Q isrotated anti-clockwise about O through 180°.

R isrotated clockwise about O through 270°.

Sisrotated anti-clockwise about O through 90",
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23. The point B in the figure is obtained when a point A is A
rotated clockwise about O through 270’
(@ What are the coordinates of A?

(b) If A isrotated about O through 180° to the point C, 5 > X

then what are the coordinates of C? X
B(-9, -4)

24. Given that A(6, n + 1) is the image by rotating B(m — 3, 3) clockwise by 90°. Find the
coordinates of A and B.

25. (@ In the figure, draw the 3 images of AABC after rotating anti-clockwise about the
origin by angle of 90° 3 times. Label the imagesof A asA’, A” and A’ respectively,
and label theimages of B and C similarly.

(b) Write down a transformation in terms of coordinates that does the same thing as in
(@), but clockwise direction instead of anti-clockwise direction. (i.e. Using this
transformation, the images AA'B’'C’ and AA”B”C"”, etc. will appear at the same
location asin (a).)

G74
26. (@ Inthepolar coordinate plane, plot the points A(5, 600), B(3, 1500) and C(4, 3300).
(b) Join AB, BC and CA.
(c) Findthe areaof AABC.
[Hint: Find the length of BC and ©~AOC.]

27. (@ In the polar coordinate plane, plot the points A(4, 00), B(6, 900), C(3, 1800) and
D(5, 270°).
(b) Join AB, BC, CD and DA. Find the area of quadrilateral ABCD.
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Figuresfor Questions 3(a) and 3(b)
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Figurefor Question 13(a)

Figurefor Question 13(b)
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Figurefor Question 13(c)

Figurefor Question 13(d)

Figurefor Question 13(e)




Figurefor Question 17
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