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6.2.1  What if I multiply? 

Remember that when  an  object is translated, rotated, or reflected, it stays the  same  size  and  shape 
even  though  it moves. For this reason, these  types of movements are  called  rigid 
transformations. In  this lesson, you  will  explore  a  new transformation  that changes how the 
object looks. As you  work today, ask these  questions in  your team: 

What parts  of the  shape  are changing? What parts  stay  the  same? 
 
6-42. When  all  of the  x- or y-coordinates of each  vertex of 
a  shape  are  changed  by adding  or subtracting  the  same 
numbers, the  shape  translates (slides) to  a  new position 
on  the  coordinate  graph. You  learned  in  Lesson  6.1.3  that 
when  one  of the  coordinates of the  vertices (either the  x- 
or y-coordinate) is multiplied  by –1, the  shape  is reflected 
over the  y-axis or the  x-axis, respectively. 
 
How do you think  the  shape  will change  when both 
the  x- and y-coordinates  are  multiplied by  some 
number? Use  the  directions below to  help  you  answer 
this question. 
a. Plot the  following  points on  the  graph  to  the  right: 
      A(2,1) , B(3,1) , C(5, 5) , D(2, 5) .  
      Connect the  points to  make  a  quadrilateral. 
 
b. Without graphing, predict how you  think the  figure 
would  change  if the  x- and  y-coordinates were  multiplied 
by 2  and  then  plotted.  
  PREDICTION: 
 
 
 
 
 
c. Test your prediction  by doubling  the  coordinates from part (a).  
Graph  the  image.  Was your prediction  Correct?  

Pre-Image Image  
(after  multiplying by  2) 

A (2, 1) A’  (           ,            ) 

B (3,1) B’  (           ,            ) 

C (5,5) C’  (           ,            ) 

D (2, 5) D’  (           ,            ) 
d. With  your team members, look at the  figure  you  just graphed. Transforming a  graphed shape  by 
multiplying each coordinate  by  the  same  number  is  called a  dilation. With  your team, discuss how 
this figure  compares to  the  original. Be  specific about changes in  side  length  and  area!  
Changes in  Side  Length:                                                    Changes in  Area  (Area  of a  Trap=½(b1+b 2)h  : 
 
 
 










































































































6-43. INVESTIGATING DILATIONS 
The  students in  Ms. Stanley’s class were  studying  what happens to  the  graph  of a  shape  when  both 
coordinates are  multiplied  by the  same  number. They came  up  with  these  questions: 

•  “What  happens when  each coordinate is multiplied  by one-half?” 
•  “What  changes when  the coordinates are multiplied  by 1?” 
•  “What  happens when  both of  the coordinates are multiplied  by –1?” 
•  “What  happens when  the coordinates are multiplied  by –2?” 

a. Use  the  shape  at right to  investigate  the  questions above.  Use  graphs to  make  the  dilations. 

“What  happens when  each coordinate is 
multiplied  by one-half ?” 

 

Pre-Image  Image 

(-6,8)  (             ,             ) 

(-2, -4)  (             ,             ) 

(6, -4)  (             ,             ) 
Describe the change: 
 

“What  changes when  the coordinates are 
multiplied  by 1 ?” 

 

Pre-Image  Image 

(-6,8)  (             ,             ) 

(-2, -4)  (             ,             ) 

(6, -4)  (             ,             ) 
Describe the change: 

“What  happens when  both of  the coordinates 
are multiplied  by –1 ?” 

 

Pre-Image  Image 

(-6,8)  (             ,             ) 

(-2, -4)  (             ,             ) 

(6, -4)  (             ,             ) 
Describe the change: 
 

“What  happens when  the coordinates are 
multiplied  by –2 ?” 

         

Pre-Image  Image 

(-6,8)  (             ,             ) 

(-2, -4)  (             ,             ) 

(6, -4)  (             ,             ) 
Describe the change: 










































































































b. How did  the  figure  change  in  each  of the  investigations?    Compare  the  side  lengths, the  angles, and 
the  line  relationships. Explain  what your team learned  about the  three  questions you  investigated.  
 
 
 
 
 
 
6-44. In  problem 6-43, you  investigated  questions about multiplying  coordinates that were 
posed  by other students.  
a. With  your team, write  a  different question  about the  effect of multiplying  the  coordinates of a  shape  on  a 
grid. This question  might start with,  
“What  happens when  you multiply by __________?”  
 
b. Write  a  conjecture  — that is, an  educated  guess based  on  the  evidence  in  the  last two  problems — to 
answer your question.  
 
 
 
 
c. Investigate  your question  on  the  graph  below, and 
see  if your conjecture  is supported, by multiplying  the 
coordinates of the  shape  in  problem 6-43  as you 
described  in  your question. What happened?  Was 
your conjecture  correct? 
 

Pre-Image  Image  after YOUR 

dilation 

(-6,8)  (             ,             ) 

(-2, -4)  (             ,             ) 

(6, -4)  (             ,             ) 
Describe the change: 
 
 
 
 
 
6-46. Louis is dilating  triangle  ABC at right. He  multiplied  each 
x-coordinate  and  y-coordinate  of triangle  ABC by –2. 
a. What are  the  new coordinates of the 
points?  
  A (-3, 2)       A’  (______, _______) 

  B ( -2, -2)     B’  (______, _______) 

  C  (1, 2)        C’  (______, _______) 
 
b. Graph  Louis’  new triangle. 
c. Describe  how triangle  ABC changed. 











































































































