
Models of Motion – Fall, 2014-15 
    
Lab 13: Function noitcnuF 
 
Goals: Investigate/review the concept of functions and their inverse as well as exponential and logarithmic functions 
in support of your upcoming work with Strang 4.3 and 4.4 in week 9. Feel free to consult with your neighbors but make 
sure you can be responsible for documenting your individual learning. 
 
Lab Notebook: Update your Table of Contents. General Lab Notes guidelines apply. 
 
Lab Notebook Check 
Pick up your Lab Notebook from outside Krishna’s office, and return it to Krishna’s office at the end of your physics lab 
on Tuesday. 
 
Part 1: Inverse Functions 
a) Start with f(x) = x – 2. Note that we also identify this as y = x – 2. Solve this for x in terms of y to get x = y + 2. We 

can use this to define a new function g(y) = x = y + 2. 
b) Now, figure out the formula for f(g(y)), in other words, fill in the blank: f(g(y)) = ______.  
c) Compare your previous result to (f(x))(g(y)); these should not be the same. 
d) Figure out a formula for g(f(x)), in other words, fill in the blank g(f(x)) = ______. 
e) An alternative notation would be f(x) = x – 2 and h(x) = x + 2. Find f(h(x)) and h(f(x)). 
f) Launch Desmos. Define f(x) = x – 2 and h(x) = x + 2, which should also plot those functions.  
g) Plot f(h(x)) as well, just by typing f(h(x)).  
h) Examine your graphs. Do you notice an interesting relationship between the graphs of f(x) and h(x)? (You may 

not; it might take a few more examples below to see it). Hide your graphs. 
 

i) Start with y = f(x) = (5/9)(x – 32). Solve this for x in terms of y to get x = g(y) = (9/5)y + 32. 
j) Evaluate f(g(y)) and g(f(x)). 
k) In Desmos, define f(x) = (5/9)(x – 32) and h(x) = (9/5)x + 32. Plot f(h(x)) as well. Examine your graphs. Do you 

notice an interesting relationship between the graphs of f(x) and h(x)? Hide your graphs. 
 

l) Start with y = f(x) = x^2. Solve this for x in terms of y to get x = g(y) = y^(1/2). 
m) Evaluate f(g(y)) and g(f(x)). 
n) In Desmos, define f(x) = x^2 and h(x) = x^(1/2) (in Desmos you could type in sqrt x). Plot f(h(x)) as well. 
o) Examine your graphs. What do you notice about the domain of h(x)? Does this make sense? 
p) Do you notice an interesting relationship between the graphs of f(x) and h(x) (compare just for the domains where 

both exist)? Hide your graphs. 
 

q) Repeat for y = f(x) = x^3. Have you noticed a relationship between the graphs? If you’ve found one, does it hold 
for this example? 
 

r) Repeat for y = f(x) = x^3 + 1. Have you noticed a relationship between the graphs? If you’ve found one, does it 
hold for this example? 

 
 
Part 2: Inverse Trigonometric Functions 
a) Try this for f(x) = sin x and h(x) = arcsin x and for f(h(x)). Does the domain for h(x) make sense? Is this the only 

choice for its domain? 
 
b) Repeat for f(x) = cos x and h(x) = arccos x and for f(h(x)). Does the domain for h(x) make sense? Is this the only 

choice for its domain? 
 
c) Repeat for f(x) = tan x and h(x) = arctan x and for f(h(x)). 
 
  

 



 
Part 3: Exponential and Trigonometric Functions 
These next exercises review for you exponential and logarithmic functions. If you don’t remember or haven’t learned 
about exponential and logarithmic functions, you can look at Strang 6.1 (if you like Strang for review) or use your 
favorite review source. Go through the exercises below first so you have some context for your review. 
 
a) You have studied power functions, like x^2, x^3, x^(1/2), x^(1/4), etc. Exponential functions are 2^x, 3^x, (1/2)^x, 

etc. Write these out in regular form and make sure you understand the difference. 
 
b) In Desmos, make plots of 0^x (look carefully at its domain), 1^x, 2^x, 3^x, 10^x, (1/2)^x, (1/4)^x, and try (-1)^x all 

on the same graph. 
 
c) The inverse function of 2^x is log2 x (in Desmos, type log_2 x). Plot 2^x and log_2 x to see the mirror image 

graphs that are characteristic of functions and their inverse. Try this for (1/2)^x and log_(1/2) x and also for 10^x 
and log_10 x 

 
d) In Desmos, make f(x) = a^x and add slider for a. Desmos will also plot the derivative of f(x); make g(x) = d/dx f(x). 

Slide a to 2.  
 
e) Now, decrease a from 2 down to 1? What do you notice about the shapes of f(x) and its derivative g(x)?  
 
f) Now, decrease a from 1 down to 0 (recall from before that a < 0 is not allowed – do you know why)? What do you 

notice about the shapes of f(x) and its derivative g(x)? 
 
g) Now, set a to 3 and increase from 3 up to 10. What do you notice about the shapes of f(x) and its derivative g(x)? 
 
h) Argue based on your evidence that there must be some value for a for which f(x) and its derivative are the exact 

same function. Find that value for a, to at least 4 decimal places. Do you recognize this number? It’s quite 
famous, so you should be able to find it with a quick internet search. 

 
i) Think on what this means: you have found a function whose derivative is exactly equal to the function itself!  
 
j) In Desmos, make f(x) = log_a x and add slider for a (if you already have an a slider, you don’t need another one). 

Also make g(x) = d/dx f(x). Adjust the slider, making sure to include values between 0 and 1, 1 (note what 
happens at a = 1), and between 1 and 10. What do you notice about the f(x) and its derivative? 

 
k) Previously, you found that there was special value for a. Let’s try that special number in log. This number is so 

special that Desmos reserves the symbol e for this number. So plot f(x) = log_e x. An alternative notation is f(x) = 
ln x. Also plot g(x) = d/dx f(x). Do you recognize g(x)? Hint: look at particular values for x, such as ¼, 1/3, ½, 1, 2, 
3, 4, 10, etc and the corresponding values from the graph of g(x). Can you make a guess for what function g(x) 
is? Confirm your guess by plotting that function along with g(x) = d/dx f(x) to see if they overlap.     

 
 
If you finish with more than 15 minutes to spare, get started on the work written on the whiteboard in CAL 
East. 


