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Melanie Beth Meadows’s Transformations Project 
 

This project observes how different parameters of a base function transform the graph of the 
function. In my project I worked with two different base functions the sine function and the 
absolute value function. Finally I looked at a general function and how the graph of a general 
function changed by changing the parameters. 
 

• My first objective was to graph the sine function in a way that I could manipulate each of 
the parameters separately. 

• Then manipulate the different variables to see how each change in variable changed the 
graph of the function. 

• My second objective was to graph the absolute value function using variables that can be 
manipulated in the same way. 

• Then manipulate each variable to see how the graph changed with each change in the 
parameters. 

• Finally, my last objective is to make a connection of how each parameter changed the 
given function and how the parameters of each function related to each other, and to see 
how each parameter would affect any general function. 

 
Solution: 
To solve my problem I decided to use TI-Nspire. 
 
1. I began by graphing the sine function with variables that included sliders for each parameter, 
so I was able to adjust the values and see how the graph changed. My function was f(x) = a * 
sin(b * (x - c)) + d with a, b, c, d being any value. 

Figure 1 
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I noticed that the base sine function was displayed when a and b equals one and when c and d 
equals zero, which is what is displayed in Figure 1. 
 
I began to manipulate each of the parameters and began with variable c. I noticed that as I moved 
the slider to make the c value bigger, the graph shifted to the right. I saw that when I moved the 
slider to c=3, the graph moved right 3 units and the reference point of the graph moved from 
(0,0) to (3,0), as you see in Figure 2. As I moved the slider to c=-5, the graph moved to the left 5 
units. I determined that the c value determined the horizontal shift of the function. Looking at the 
formula I see that if a positive number is subtracted from the x inside the parentheses the graph 
shifts to the right that many units, and if a negative number is subtracted from the x inside the 
parentheses the graph shifts to the left that many units. 
 

Figure 2 

 
 
 
Next I manipulated the d value to see how changing it affects the sine function graph. I noticed 
that as I made the d value bigger the graph was shifted up, and as I made the value smaller the 
graph was shifted down. I moved the slider to d=2 and saw that graph shifted up 2 units. I 
noticed that the reference point of the graph that started at (0,0) was now at (0,2), as you see in 
Figure 3. I observed that the d value determined the vertical shift. It the number added on the 
outside of all the parentheses was negative, then the graph shifts down the number of units 
subtracted, and if the number added was positive, then the graph shifts up the number of units 
added. 
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Figure 3 

 
 

Then I began manipulating the values that are being multiplied in the equation. I began with the 
a value. I noticed that as I moved the value to be bigger the graph became taller, which showed 
me that the entire function was being multiplied by the a value. I moved the slider to a=3, and I 
noticed that the graph was 3 times taller than the original graph, as you see in Figure 4. Then I 
moved the slider to a negative value, and I noticed that the graph got taller as the a value got 
smaller as well as larger. I then noticed that when the a value is negative the graph reflected 
across the x-axis. I then made the value a fraction a=1/2, and I noticed that graph became half as 
tall as the original graph. When the a value is a whole number, then the graph is stretched 
vertically, and then the a value is between one and zero or negative one and zero, the graph is 
compressed vertically. When the value is negative, the graph is reflected across the x-axis. 
 
Then I began manipulating the b value. I noticed that as I made the value bigger the graph 
compressed horizontally, and then as I made the value smaller, it also compressed the graph. 
When the value was a fraction, the graph stretched horizontally. When the b value is a whole 
numbers, the graph compress horizontally, and fractions make the graph stretch horizontally. I 
tried the value b=2, and the graph compressed horizontally to half the size of the original 
function, as seen in Figure 5. The b value multiplies the input value of the function and affects 
the graph horizontally. Finally I noticed when the b value is negative, the graph is reflected 
across the y-axis. 
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Figure 4 

 
 

Figure 5 
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Finally I tried manipulating all four of the parameters at the same time to see how the graph 
changed with multiple transformations. I made a=3, b=2, c=1, d=-1. So the graph is vertically 
stretched by a factor of 3, horizontally compressed by a factor of 2, moved right one unit, and 
moved down one unit, as you see in Figure 6. 
 
I saw that the a and b values stretch or compress the graph, and that makes sense because those 
variables are being multiplied to the function. And the c and d values move the graph vertically 
and horizontally because they are being added or subtracted from the function. I also noticed that 
the values that are with the x (b and c) affect the graph horizontally, and the values that are 
outside of the base function (a and d) affect the graph vertically.  
 

Figure 6 

 
 
 

2. Next I then opened a new page in TI-Nspire to look at the absolute value function and its 
parameters. My function was f(x)= a * abs(b * (x - c)) + d with a, b, c, d being any value. I 
observed how the function’s graph changed as the parameters were changed. I noticed that the 
parameters affected the function in similar ways as the parameters affected the sine function. I 
also noticed that like the base sine function the base absolute value function was displayed when 
a and b equals one and when c and d equals zero, which is what is displayed in Figure 7.  
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Figure 7 

 
 

Then I began to manipulate the parameters starting with c and d. Like the sine function, as I 
made the c value larger, the graph moved to the right, and as the value became smaller, the graph 
moved to the left, shown in Figure 8. The c value determines the horizontal shift of the function. 
Then I manipulated the d value to see how it affects the function. As the value increased the 
function moves up, and as the value decreased the function moves down, shown in Figure 9. The 
d value determines the vertical shift of the function. These transformations move the functions 
reference point, which is where the function begins. 
 
I started to manipulate the other two parameters to see if they affected the graph in the same way 
they affected the sine function. I found that it did affect the graph in a very similar way. It was 
harder to tell the difference between the horizontal stretch and the vertical compression because 
they appear to affect the graph in the same way. As I manipulated the a value, I noticed that as 
the value got bigger the graph stretched vertically, as seen in Figure 10. I also saw that if the a 
value was negative it created a reflection about the x-axis, as seen in Figure 11. When the a value 
is a fraction it creates a vertical stretch, and when the a value is a whole number it causes a 
vertical compression. As I manipulated the b value, I saw that whole numbers stretched the graph 
horizontally, while fractions compressed the graph horizontally, as seen in Figure 12. Figure 12 
and Figure 10 appear the same, but affect the graph in two different ways. Figure 10 stretched 
the graph vertically, and Figure 12 compressed the graph horizontally.  Finally I noticed that 
when the b value is negative, it does not affect the graph, as seen in Figure 13. 
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Figure 8 

 
 

Figure 9 
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Figure 10 

 
 

Figure 11 
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Figure 12 

 
 

Figure 13 
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I found that each parameter affects the graph in the same way for the sine function and for the 
absolute value function. It was really important for me to see the sine function in order to fully 
understand the difference between horizontal compressions vs. vertical stretched and horizontal 
stretches vs. vertical compressions. In the sine function each affected the graph differently, while 
in the absolute value function a horizontal compression appeared the same as a vertical stretch 
and a horizontal stretch appeared the same as a vertical compression. Also, it was easier to see 
how a negative a value affected the graph with the absolute value function. I found that for both 
of these functions the parameters affected the graph in the same ways, which tells me that these 
parameters would affect any function in similar ways. 
 
 
3. When considering a general function g(x) = a * f(b(x – c)) + d where a, b, c, and d are any 
value, I can see that each parameter affect the graph of any function in the same way. 
 
The a value of the function affects the graph vertically. When the value is a whole number, the 
graph of the function is stretched vertically by a factor of a. When the value is a fraction, the 
graph of the function is compressed vertically by a factor of a. Additionally, when a is negative, 
the graph of the function is reflection vertically about the reference point of the graph. 
 
The b value of the function affects the graph horizontally. When the value is a whole number, the 
graph of the function is compressed horizontally by a factor of b. When the value is a fraction, 
the graph of the function is stretched horizontally by a factor of b. Additionally, when b is 
negative it reflects the graph horizontally across the reference point of the graph. 
 
The c value of the function affects the graph horizontally. When the value of c is positive, the 
graph moves right c units. When the value of c is negative, the graph moves left c units. 
 
The d value of the function affects the graph vertically. When the value of d is positive, the graph 
moves up d units. When the value of d is negative, the graph moves down d units. 
 
I noticed that the parameters that directly affect the x value in the function affect the graph 
horizontally or affect the graph in terms of x, and the parameters that affect the entire function 
affect the graph vertically or affect the graph in terms of y. 
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Teacher Discussion: 
This Transformation Project could be done in an Algebra 1 course and covers all 

transformations including translations, stretches and compressions, and reflections. This project 

allows students to think critically and form connections between a function and its graph. 

Students will gain skills in problem solving and analytically skills. In addition to these skills, 

students will master two Algebra 1 skills from the Alabama College and Career Ready 

Standards. 

“Identify the effect on the graph of replacing f(x) by f(x)+k, kf(x), f(kx), and f(x+k) for 

specific values of k (both positive and negative); find the value of k given the graphs. Experiment 

with cases and illustrate an explanation of the effects on the graph using technology. Include 

recognizing even and odd functions from their graphs and algebraic expressions for them.” [F-

BF3] 

“Interpret the parameters in a linear or exponential function in terms of a context.” [F-

LE5] 

This Transformation Project or assignment could be used in the classroom for students to 

discover how the different parameters of a function affect its graph. If students are given an 

assignment observe how the different parameters of a function affect its graph, then these 

students have to make connections and form their own analysis of what they are observing. 

Students are able to think on their own to see how and to make conjectures why these 

transformations are affecting the graphs in the way they are. This also gives students an 

opportunity to work with mathematical action technology and to see how technology can make it 

easier to understand and form connection in mathematics. 

I would want my students to work in groups to figure out how the transformations affect 

the graph of a function. I would allow students to work individually and encourage students to 
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talk with their classmates to come up with statements of how each parameter affects general 

functions. Students would need to see more than one function and see the transformations of 

more than one function in order to see how each parameter affects the graph. I might have a few 

students work in a group work on one base function, the other students in the group working on 

another base function. Then the students in the group can discuss how the transformations 

affected their base function to see if they affected each base function in the same way. I think 

students would really be able to understand why and how transformations affect the graph of a 

function. 

The reasoning skills and technology usage required for this project are definitely aligned 

with the material and theme of our class.  In Focus in High School Mathematics: Technology to 

Support Reasoning and Sense Making, incorporating technology in projects or examples is 

described to “enrich opportunities for students’ reasoning and sense making” (Dick, 2011). Not 

only is this project a great way for students to understand and see how transformations of 

functions affect the graph of the function, but also for students to reason through the affects and 

make connections about how these changes relate to the given functions. When students are able 

to form these conjectures on their own, they will understand how transformations for any 

function. Students will be able to apply transformation and describe them for any function they 

are given because they have a deep understanding of the material. Technology plays a key role in 

these students understanding the mathematics in this project.  
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