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LECTURE 23
MORE 

PROBLEMS



1. Poll

PLAN

7. CA time: Projects

4. Balloon

6. Dog and Sticks JAM

2.Ernie and Bert

5. Dogs and Sticks

3. Herb Garden



POLL
0A

B

D

C
x y=1
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If 

and x'=5
wha is y'? 



ERNIE AND BERT

20mph

40mph

How  does the
distance change? 

10

5025



HERB GARDEN

0.5

2

θ 1

V=2  +  cos(θ)sin(θ)
2

2 * 0.5 cos(θ)
= cos(θ)sin(θ) + cos(θ)

Surprise: 
Extrema problem, 

not a related
rates problem



BALLOON PROBLEM

Aeronauts, 2019



BALLOON

V′ = 1/2

What is r'?
r = 10



BALLOON PROBLEM



HYDROPHYLIC
SPHERES

V′ = 20r
What is r' if r=10? 

V = 4πr3/3

Assume that the volume change is 
proportional to the radius

pill

grown 
sphere



HYDROPHYLIC
SPHERES

V′ = 20r

What is r' if r=10? 

V = 4πr3/3



INTERESTING 
SCIENCE



DOG PROBLEM

800

500
x

JAM

5

1 m/s

m/s

minimize time
to catch the duck



DOG PROBLEM

Tim Pennings,
2003 College math 

journal



DOG PROBLEM

Tim Pennings,
2003 College math 

journal



DOG PROBLEM

Tim Pennings,
2003 College math 

journal



CA TIME

Project check in



THE END


