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An optimization example


Chain rule refresher for…


Related rates examples



You need to dig a trench for pipes starting at the  
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When you compose functions, h(x)=f(g(x)), you first stretch/
squish near x according to g and then stretch/squish near 
g(x) according to f.

When you do one and then the other, you multiply their 
effects.

Where you are on f matters - multiply the stretch factor 
of g near x: g’(x),  by the stretch factor of f near g(x): 
f’(g(x)).
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Related rates

When two quantities (e.g. Q1 and Q2) are 
related to each other, if one changes in time 
so will the other.


Knowing the relationship between Q1 and Q2  
gives you the relationship between Q1’ and Q2’.
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(A) V = 4/3 π r3


(B) V’ = 4 π r2 k


(C) V’ = 4 π k2


(D) V = 4/3 π k3

Now we can plug in r=1.

V (r) =
4
3
�r3

d

dt
V (r(t)) =

dV

dr

dr

dt
d

dt
V (r(t)) = 4�r2 dr

dt
= 4�r2k



Studying what you don’t know how to do



Studying what you don’t know how to do

You have dismal algebra skills?



Studying what you don’t know how to do

You have dismal algebra skills?

Practice your algebra.



Studying what you don’t know how to do

You have dismal algebra skills?

Practice your algebra.

Don’t know how to sketch a graph?



Studying what you don’t know how to do

You have dismal algebra skills?

Practice your algebra.

Don’t know how to sketch a graph?

Practice sketching graphs.



Studying what you don’t know how to do

You have dismal algebra skills?

Practice your algebra.

Don’t know how to sketch a graph?

Practice sketching graphs.

Panic, blank out or lose focus during a test?



Studying what you don’t know how to do

You have dismal algebra skills?

Practice your algebra.

Don’t know how to sketch a graph?

Practice sketching graphs.

Panic, blank out or lose focus during a test?

Put yourself in similar circumstances for studying, 



Studying what you don’t know how to do

You have dismal algebra skills?

Practice your algebra.

Don’t know how to sketch a graph?

Practice sketching graphs.

Panic, blank out or lose focus during a test?

Put yourself in similar circumstances for studying, 

practice mindfulness, 



Studying what you don’t know how to do

You have dismal algebra skills?

Practice your algebra.

Don’t know how to sketch a graph?

Practice sketching graphs.

Panic, blank out or lose focus during a test?

Put yourself in similar circumstances for studying, 

practice mindfulness, 

prepare for exam-taking early, 



Studying what you don’t know how to do

You have dismal algebra skills?

Practice your algebra.

Don’t know how to sketch a graph?

Practice sketching graphs.

Panic, blank out or lose focus during a test?

Put yourself in similar circumstances for studying, 

practice mindfulness, 

prepare for exam-taking early, 

get used spending a few minutes totally confused 
before something clicks.



Water is leaking out of a conical cup of height H 
and radius R. Find the rate of change of the 
height of water in the cup when the cup is full, 
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Water is leaking out of a conical cup of height H 
and radius R. Find the rate of change of the 
height of water in the cup when the cup is full, 
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read a problem before finding the answer?

(A) 1-2 times.


(B) 3-4 times.


(C) 5-6 times.


(D) More than 6 times.

At each step on my way 
through a solution, I tend to 
extract only the piece of 
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Read twice to find the relevant 
piece of info for each step.

2 x number of steps.



Procedure

Establish expectation(s) based on sketch or 
otherwise.


Find equation relating Q1 and Q2.


Take derivatives on both sides.


Finally, plug in specific values.


Reality check - compare answer against 
expectation.


