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GEOMETRY AND SPATIAL SENSE:

CARTESIAN COORDINATE SYSTEM AND DILATATIONS
This resource may be copied in its entirety, but is not to be used for commer cial purposeswithout permission from the Centre for Education in
Mathematics and Computing, University of Waterloo.
Play the Coordinae Plane Game first!
Click on hitp://www.math-play.com/Coordinate Plane Game/Coordinate Plane Game.html
Or you may go to http://www.wiredmath.ca for thelink.

A Cartesian coordinate plane hastwo intersecting
number lines that form axes.

The horizontal axis is called the X- axis and the vertical

axis is called the y-axis. The axes intersect at the

point called the origin.

The axes divide the coordinat e plane into four quadrants.

A point on the plane can be described by its X and Yy

coordinates. These coordinates are written as an

ordered pair: (X, Y).

¥ The coordinates of the originare (0, 0)

¥ The coordinates of point A are (6,1)

Toplot (6,1) onthe plane, start at the origin and move 6

units to the right and 1 unit up.

»

\ﬁ/s start with the X-coordinate.

Name the point tha has the coordinates.

a(22 b.(62 c@!'4 d(06) e( 42
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Write the coordinaes of each point.

abB b.G c.E d. N e H

In what quadrant is each point located?

acC b.J c.L dM e K F
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Expectations: i) describe location in the four quadrants of a coordinate system, dilatate two-dimensional shapes, and apply transformations to create and analyse
designs; ii) plot points using all four quadrants of a Cartesian coordinate plane; iii) identify, perform, and describe dilatations through investigation using a variety
of tools. For more activities and resources from the University of WaterlooOd aculty of Mathematics, please visit www.cemc.uwaterloo.ca.




) . / A Slice of History
On grid paper, make four Cartesian planes by

drawing four sets of axes. Plot each set of points Cartesian means relating to the
on adifferent plane and join them in order to form French mathematician /
aqualrilateral. |dentify the quadrilateral. and philosopher

a A1), B@5), C( 35), D(!' 31) RenZ Descartes.

b. JL!3), K(51), L(81), M(4,! 3 He deyeloped the

c. P(30), Q6! 2),R(5-2),20) coordmgte plane

d W(! ll), X(0, 3), Y(4,1), 2(3’! 1) system in 1637 .

http://enwikipedia.org/ wiki/ Cart esian _coordinate system

Qm‘/ / www.whit wort h.edu/ Core/ Qasses/ CO250/ France/ Dat a/d descay
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Try this math drill now!
Go to www.wiredmath.cafor the link or use the link below!

Draw a Tyrannosaurus- Rex by plotting points.

http://www.mat hsisf un.conv't rex.ht ml
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a. Draw agrid of squaeswith sdestwice aslong asin thegrid bdow.

b. Make an enlargement of thewhde by copying the contents of each squae in thegrid bdow into
corresponding squaesin thegrid youmadein pat a.

c. Makearedudion of thewhde by uangagrid of squaeswith sides hdf aslongasin thegrid bdow.

—
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f A dilatation is a transformation that changes the size of an object. \\

I f the image is larger than the original, the dilatation is an enlargement .
I f the lengths have been doubled, the scale factor is 2.

I f the image is smaller thanthe original, the dilatation is areduction.
I f the lengths have been halved, the scale factor is! .
o J

Draw arectangle tha has vertices A(2,4), B(2,2), C(3 2) and D(3, 4) onaCartesan plane
Multiply the x and y coordinate of each ordered pair by 2. So theimage of thepoint A(2,4) is
A'(4,8). Plottherectangle that has tho vertices on thesame grid.
Draw alinefromtheorigin, O, throughA. DoesthelinepassthroughA'?
Doesthelinefrom theorigin tha passes throughB pass throughB'? Cand C? D and D'?
Using aruler, compare thelengthsof OA and OA'. Do thesame for OB and OB', OC and OC', and
OD and OD'.

Expectations: i) describe location in the four quadrants of a coordinate system, dilatate two-dimensional shapes, and apply transformations to create and analyse 2

designs; ii) plot points using all four quadrants of a Cartesian coordinate plane; iii) identify, perform, and describe dilatations through investigation using a variety
of tools. For more activities and resources from the University of WaterlooOg-aculty of Mathematics, please visit www.cemc.uwater|oo.ca.
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When afigure is plotted on acoordinate grid, it can be dilatated by
i) multiplying the coordinates of the vertices by a scale factor
ii) drawing a line segment from the origin through the vertex and multiplying its length by a scale f actor

The dilatation centre is usually the origin, (0, 0)

J

Enlargethefigure by a scale factor of 3, with the dilatation centre (0, 0). Write the coordinaes of the
vertices of theimage (Hint: Findthe coordinaes of theimage points first, and use them to draw the
enlarged figure.)

a rrd

14

412

(-2 1

/ The letter O
is usually
reserved for
the point (0,0),

the origin.

Copy each figure onto grid paper. Draw thedilatation image, given thedilatation centre and the scale
factor.

a. Scalefactor 3 b. Scaefactor 2 c. Scalefactor 2 d. Scalefactor%

10. a A phobgaphe printed adigital phobgraph that was 1625pixels by 1300pixelsinto a phobograph
of dimensons 25 cm by 20cm. What was the scale factor?
b. Suppo® the phobgraphea wanted to doubk thedimensonsof the 25 cm by 20 cm phobograph.
Wha would the new dimensonsbe? What would the scale factor be compared to theorigind
digital phobgraph?

Expectations: i) describe location in the four quadrants of a coordinate system, dilatate two-dimensional shapes, and apply transformations to create and analyse 3
designs; ii) plot points using all four quadrants of a Cartesian coordinate plane; iii) identify, perform, and describe dilatations through investigation using a variety
of tools. For more activities and resources from the University of WaterlooOg-aculty of Mathematics, please visit www.cemc.uwater|oo.ca.




Research

Are maps examples of dilatations? Explain.
I nvestigate 3 different maps. Find the scale factor of each map.
What is another name for the scale factor of a map?

CHALLENGE YOURSELF!

Given the coordinaes of three vertices of arectangle, use agrid to find the coordinates of thefourth
vertex.

a  L(9!7),M(9D,N®G!7)
b. P31, Q0 4), RG5,! 1)

Plot the points on a Cartesian planeandjoin them in order. Find thearea of thefigure created.
a A(' 32), B(1,2), C(15), D(0,9), E(! 35)
b. F('1,0), G(2,0), H2! 3), I(1 1! 3), J! 3!1), K(11,!1)

Dilatate each figure in question 11 by a scale factor of 3. State the coordinates of the vertices of the
new figures and draw them on a Cartesian plane

Find the area of each dilatated image

How does the area of the dilatated image compare to the area of theorigind image? Refer to the
scale factor in your answer.

EXTENSION!

Suppog you and afriend are outsdeonasunnyday. Youdecideto calculate thehaght of atall tree.
Y ou measure the length of the shadow tha thetree castsand find that it is10 m. Then you measure the

length of theshadow that your friend casts and find tha itis1 m. Youknowtha your friendis 150cm
tall. Determinetheheaght of thetree.

Thevolume of acubeis 64 cm®.

a If thecubeis enlarged so its volume is 1000cm?®, what is the scale factor?
b. If thecubeisreduced o itsvolume is 8 cm®, what is the scale factor?

Bat tleship!

Battleship is a game played by two people. |t involves guessing the position of your opponent ® battleships on a
grid. Goto http:// www.f unorama.conv/f iles/ battleships.pdf to download a classic version of the game.
Now create and play your own version of Battleship using a Cartesian-style grid!

Expectations: i) describe location in the four quadrants of a coordinate system, dilatate two-dimensional shapes, and apply transformations to create and analyse 4
designs; ii) plot points using all four quadrants of a Cartesian coordinate plane; iii) identify, perform, and describe dilatations through investigation using a variety
of tools. For more activities and resources from the University of WaterlooOg-aculty of Mathematics, please visit www.cemc.uwater|oo.ca.




