
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 WaterlooÕs Faculty of Mathematics, please visit www.cemc.uwaterloo.ca. 
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Name: _______________________ 

 
 

 

GEOMETRY AND SPATIA L SENSE:  
CARTESIAN COORDINATE SYSTEM AND DILATATIONS 

This resource may be copied in its entirety, but is not to be used for commercial purposes without permission from the Centre for Education in 
Mathematics and Computing, University of Waterloo. 

 

Play the Coordinate Plane Game first!   
Click on http://www.math-play.com/Coordinate Plane Game/Coordinate Plane Game.html  

Or you may go to http://www.wiredmath.ca for the link. 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1. Name the point that has the coordinates. 

a. 

� 

(2, 2)     b. 

� 

(! 6, 2)    c. 

� 

(1, ! 4)    d. 

� 

(0, ! 6)    e. 

� 

(! 4,! 2) 
 
 

2. Write the coordinates of each point. 
a. B           b. G           c. E            d. N     e. H  
 
 

3. In what quadrant is each point located? 
a. C      b. J             c. L       d. M e. K 
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A Car t esian coor dinat e plane has t wo int er sect ing 
number  lines t hat  f or m axes.   
The hor izont al axis is called t he 

� 

x- ax is and t he ver t ical 
axis is called t he 

� 

y- ax is.  The axes int er sect  at  t he 

point  called t he or igin. 
 
The axes divide t he coor dinat e plane int o f our  quadr ant s. 
 
A point  on t he plane can be descr ibed by it s 

� 

x and 

� 

y 

coor dinat es.  These coor dinat es are wr it t en as an 
or der ed pair : 

� 

(x, y) . 

¥ The coor dinat es of  t he or igin are 

� 

(0, 0)  

¥ The coor dinat es of  point  A are 

� 

(6,1)  

 
To plot  

� 

(6,1)  on t he plane, st ar t  at  t he or igin and move 6 

unit s t o t he r ight  and 1 unit  up.   
Always st ar t  wit h t he 

� 

x-coor dinat e. 
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4.  On grid paper, make four Cartesian planes by  

drawing four sets of axes.  Plot each set of points  
on a different plane and join them in order to form  
a quadrilateral.  Identify the quadrilateral. 
a. 

� 

A(1,1) , 

� 

B(1,5), 

� 

C(! 3, 5), 

� 

D(! 3,1)  
b. 

� 

J(1, ! 3) , 

� 

K(5,1) , 

� 

L(8,1) , 

� 

M(4, ! 3) 
c. 

� 

P(! 3, 0), 

� 

Q(! 6, ! 2), 

� 

R(5,!2), 

� 

S(2,0) 
d. 

� 

W(! 1,1), 

� 

X(0, 3), 

� 

Y(4,1) , 

� 

Z(3, ! 1) 
 
 
 

 
Tr y t his mat h dr ill now!   

Go t o www.wir edmat h.ca f or  t he link or  use t he link below! 
 

Dr aw a Tyr annosaur us- Rex by plot t ing point s.  
ht t p:/ /w ww.mat hsisf un.com/ t _r ex.ht ml 

 
 

5. a.    Draw a grid of squares with sides twice as long as in the grid below.   
 b. Make an enlargement of the whale by copying the contents of each square in the grid below into 

corresponding squares in the grid you made in part a. 
c.  Make a reduction of the whale by using a grid of squares with sides half as long as in the grid below. 
 

            

            

            

            

 
 
 
 
 
 
 
 
 
6. a.   Draw a rectangle that has vertices 

� 

A(2, 4) , 

� 

B(2,2), 

� 

C(3,2) and 

� 

D(3, 4) on a Cartesian plane. 
b.   Multiply the 

� 

x and 

� 

y coordinate of each ordered pair by 2.  So the image of the point 

� 

A(2, 4)  is 

� 

A' (4,8).  Plot the rectangle that has those vertices on the same grid. 
c.   Draw a line from the origin, O, through A.  Does the line pass through A'? 
d.   Does the line from the origin that passes through B pass through B'?  C and C'?  D and D'?  
e.   Using a ruler, compare the lengths of OA and OA'.  Do the same for OB and OB', OC and OC', and 

OD and OD'.   

A dilat at ion is a t r ansf or mat ion t hat  changes t he size of  an obj ect . 
 

I f  t he image is larger  t han t he or iginal, t he dilat at ion is an enlar gement . 
I f  t he lengt hs have been doubled, t he scale f act or  is 2. 

 
I f  t he image is smaller  t han t he or iginal, t he dilat at ion is a r educt ion. 

I f  t he lengt hs have been halved, t he scale f act or  is ! . 
 

A Slice of  Hist or y   

Car t esian means r elat ing t o t he  
Fr ench mat hemat ician  
and philosopher   
RenŽ Descar t es.   
He developed t he  
coor dinat e plane  
syst em in 1637 .  
 
ht t p:/ / en.wik ipedia.org/ wik i/ Cart esian_coord inat e_syst em 
ht t p:/ / www.whit wort h.edu/ Core / Classes/ CO250/ France/ Dat a/ d_desca.ht m 
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7. Enlarge the figure by a scale factor of 3, with the dilatation centre 

� 

(0, 0) .  Write the coordinates of the 
vertices of the image.  (Hint: Find the coordinates of the image points first, and use them to draw the 
enlarged figure.) 
a.        b.   
 
 
 
 
 
 
 

 
 
 

8. Reduce the figure by a scale factor of 

� 

1
3

, with the dilatation centre 

� 

(0, 0) .  Write the coordinates of the 

vertices of the image. 
a.       b.  

 
 
 
 
 
 
 
 

 
9. Copy each figure onto grid paper.  Draw the dilatation image, given the dilatation centre and the scale 

factor. 

a. Scale factor 3     b.  Scale factor 2         c.  Scale factor 2             d.  Scale factor 

� 

1
2

 

 
 
 
 

 
10. a.   A photographer printed a digital photograph that was 1625 pixels by 1300 pixels into a photograph 

of dimensions 25 cm by 20 cm.  What was the scale factor? 
b. Suppose the photographer wanted to double the dimensions of the 25 cm by 20 cm photograph.  

What would the new dimensions be?  What would the scale factor be compared to the original 
digital photograph? 

When a f igur e is plot t ed on a coor dinat e gr id, it  can be dilat at ed by  
i) mult iplying t he coor dinat es of  t he ver t ices by a scale f act or  
ii) dr awing a line segment  f r om t he or igin t hr ough t he ver t ex and mult iplying it s lengt h by a scale f act or  

 
The dilat at ion cent r e is usually t he or igin, 

� 

(0, 0)  

 
 
 

 

The let t er  

� 

O  
is usually 
r eser ved f or  
t he point  

� 

(0, 0) , 

t he or igin. 
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CHALLENGE YOURSELF! 
 

11. Given the coordinates of three vertices of a rectangle, use a grid to find the coordinates of the fourth 
vertex. 
a. 

� 

L(! 9, ! 7), 

� 

M(! 9,1), 

� 

N(5, ! 7) 
b. 

� 

P(! 3,1), 

� 

Q(0, 4) , 

� 

R(5, ! 1)   
 
 
12. Plot the points on a Cartesian plane and join them in order.  Find the area of the figure created. 

a. 

� 

A(! 3, 2), 

� 

B(1,2), 

� 

C(1,5), 

� 

D(0,9), 

� 

E(! 3, 5) 
b. 

� 

F(! 1, 0), 

� 

G(2,0), 

� 

H(2, ! 3), 

� 

I(! 1, ! 3) , 

� 

J(! 3, ! 1), 

� 

K(! 1, ! 1)  
 
 
13. a.  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.   
b. Find the area of each dilatated image. 
c. How does the area of the dilatated image compare to the area of the original image?  Refer to the 

scale factor in your answer. 
 
 

EXTENSION! 
 

14. Suppose you and a friend are outside on a sunny day.  You decide to calculate the height of a tall tree.  
You measure the length of the shadow that the tree casts and find that it is 10 m.  Then you measure the 
length of the shadow that your friend casts and find that it is 1 m.  You know that your friend is 150 cm 
tall.  Determine the height of the tree. 

 
 
15. The volume of a cube is 64 cm3. 

a. If the cube is enlarged so its volume is 1000 cm3, what is the scale factor? 
b. If the cube is reduced so its volume is 8 cm3, what is the scale factor? 

 
 
 

 

Resear ch 

Ar e maps examples of  dilat at ions? Explain. 
I nvest igat e 3 dif f er ent  maps.  Find t he scale f act or  of  each map. 

What  is anot her  name f or  t he scale f act or  of  a map? 

Bat t leship! 

Bat t leship is a game played by t wo people.  I t  involves guessing t he posit ion of  your  opponent Õs bat t leships on a 
gr id.  Go t o  ht t p:// www.f unor ama.com/f iles/ bat t leships.pdf   t o download a classic ver sion of  t he game.   

Now cr eat e and play your  own ver sion of  Bat t leship using a Car t esian-st yle gr id!    
 


