Investigation on Transformations of Graphs

Name : ______________________________                      Class : ___________

1. Given a function 
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a. Fill in the following table for the function mentioned above

	x
	-2
	-1
	0
	1
	2

	y
	
	
	
	
	


b. By using the table above, sketch the graph of  
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(connect all the points with a smooth curve)

c. Move all the points of your graph, 2 units up. Sketch the graph. Use your 
   GDC (Regression function) to find the equation for the new graph.

d. Move all the points of  your original graph (
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), 1 unit down. Sketch the graph. 

Use your GDC (Regression function) to find the equation for the new graph. 
e. Compare the equations of the three graphs and suggest any relationship that you notice.

f. Suggest a general rule for the transformation above

        if 
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  is moved  a  units vertically, the function becomes _____________ 
g. Test the validity of your general rule above by using other two functions 

(such as  
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2. Given a function 
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a. Fill in the following table for the function mentioned above

	x
	-1
	0
	1
	2
	3

	y
	
	
	
	
	


b. By using the table above, sketch the graph of  
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(connect all the points with a smooth curve)

c. Move all the points of your graph, 1 units right. Sketch the graph. Use your 

   GDC (Regression function) to find the equation for the new graph and convert it to

   the form 
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d. Move all the points of  your original graph (
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), 3 units left. Sketch the 
    graph. Use your GDC (Regression function) to find the equation for the new graph and  

convert it to the form 
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e. Compare the equations of the three graphs and suggest any relationship that you notice.

f. Suggest a general rule for the transformation above

        if 
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  is moved  b  units horizontally, the function becomes _____________ 

g. Test the validity of your general rule above by using other two functions 

(such as  
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3. Given a function 
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a. Fill in the following table for the function mentioned above

	x
	-4
	-3
	-2
	-1
	0

	y
	
	
	
	
	


b. By using the table above, sketch the graph of  
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    (connect all the points with a smooth curve)

c. Reflect all the points of your graph in the y-axis. Sketch the graph. Use your 

   GDC (Regression function) to find the equation for the new graph and convert it to

   the form 
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d. Reflect all the points of  your original graph (
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) in the x-axis.  Sketch the 
graph. Use your GDC (Regression function) to find the equation for the new graph

and convert it to the form 
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e. Compare the equations of the three graphs and suggest any relationship that you notice.

f. Suggest a general rule for the transformation above

        if 
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  is reflected in the y-axis, the function becomes _____________ 

        if 
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  is reflected in the x-axis, the function becomes _____________

g. Test the validity of your general rule above by using other two functions 

(such as  
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4. Given a function 
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a. Fill in the following table for the function mentioned above

	x
	-2
	-1
	0
	1
	2

	y
	
	
	
	
	


b. By using the table above, sketch the graph of  
[image: image25.wmf]2

x

y

=


(connect all the points with a smooth curve)

c. Multiply all the y-coordinates in your table by 2 (this means stretch 
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 in 

the y-axis with factor 2). Sketch the graph. 
Use your GDC (Regression function) to find the equation for the new graph.

d. Multiply all the y-coordinates in your original table (table in Question a) by ½  

(this means compress 
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 in the y-axis with factor ½ ). Sketch the graph. 
Use your GDC (Regression function) to find the equation for the new graph. 

e. Compare the equations of the three graphs and suggest any relationship that you notice.

f. Suggest a general rule for the transformation above

        if 
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  is dilated (stretched/compressed) in the y-axis with factor k, the
        function becomes _____________ 

g. Test the validity of your general rule above by using other two functions 

(such as  
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5. Draw conclusions about the transformations of graphs from your investigations above. 

   (You can show your conclusions using table as shown below)

	Original function
	Name of the transformation
	New function
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	moving  a  units up
	
[image: image32.wmf]a

x

f

y

+

=

)

(



	
[image: image33.wmf])

(

x

f

y

=


	moving  a  units down
	

	
	
	


6. Write down the new functions for 
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if it is transformed by each of the following transformations

(i) moving 2 units left

(ii) reflection in the x-axis

(iii) moving 2 units down

(iv) compress in the y-axis with factor 1/3

Justify each of your answers by showing the coordinates of some points on the
function and their changes because of each of the transformations.

7. Given the graph of a function
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y=f(x)

   
Draw the graph of  y = -f(x) + 2

Explain, how you arrive at that graph.

8. Explain the importance of your findings in this investigation.
9. Do you have any ideas to improve the method that you use in doing this

    investigation? Explain it if you have. 

Criteria that will be assessed in this assessment task
	Criterion
	Investigating patterns
	Level of Achievement

	· The student selects and applies mathematical problem-solving techniques to recognize patterns, describes them as relationships or general rules, draws conclusions consistent with findings, and provides justifications or proofs  
	7-8

	· The student selects and applies mathematical problem-solving techniques to recognize patterns, describes them as relationships or general rules, and draws conclusions consistent with findings
	5-6

	· The student selects and applies mathematical problem-solving techniques to recognize patterns,  and suggests relationships or general rules
	3-4

	· The student applies, with some guidance, mathematical problem-solving techniques to recognize simple patterns
	1-2

	· The student does not reach any of the levels described above.

	0


Indicators :

· recognize patterns (Q1a-e, 2a-e, 3a-e, 4a-e )

· suggest relationships or general rules (Q1f, 2f, 3f, 4f)

· draw conclusions (Q5)

· provide justifications / check validity (Q1g, 2g, 3g, 4g) 

	Criterion
	Communication in mathematics
	Level of Achievement

	· The student shows good use of mathematical language and forms of mathematical representation. The lines of reasoning are concise, logical and complete. The student moves effectively between different forms of representation.
	5-6

	· The student shows sufficient use of mathematical language and forms of mathematical representation. The lines of reasoning are clear though not always logical or complete. The student moves between different forms of representation with some success.
	3-4

	· The student shows basic use of mathematical language and/or forms of mathematical representation. The lines of reasoning are difficult to follow.
	1-2

	· The student does not reach any of the levels described above.

	0


Indicators :

-  use of mathematical language and forms of representation (graphs) (Q1, 2, 3, 4, 5, 6, 7)

-  lines of reasoning (Q1, 2, 3, 4)

-  move between forms of representation (tables ( graphs, graphs ( functions) (Q1, 2, 3, 4)
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