
College Algebra/Trig Summer Workshop
Optimization Name:

A bird wants to fly from the island to the nesting area as shown in the diagram above. The bird uses 14
kcal per mile flown over water and only 10 kcal per mile flown over land. Find a function for the total
energy used by the bird in terms of x.



Now we want to find the value of x that will minimize the amount of energy the bird uses. Given that
f ′(x) = 7(x2 + 25)−

1
2 · 2x = 10, find all the critical points.



Finally, we have to show that the critical points we found actually is a minimum (and not a maximum).
Show that the critical point you found in the previous part is in fact a minimum.



Class Example

You want to carry a ladder through a corner in a hallway as shown in the diagram above.

a) Show that the length of the ladder is given by the function L (θ) = 9 csc θ + 6 sec θ.

b) Find the length of the ladder that can be carried through if θ =
π

4
. What if θ =

π

6
?

c) Find the domain of L (θ)

d) Given that L′ (θ) = −9 csc θ cot θ + 6 sec θ tan θ find all the critical points (make sure your critical
points are in the domain!)

e) Determine whether the critical point(s) you found in part (d) are minimums or maximums.



Homework Problems

A man is walking along the beach back to his umbrella as shown in the diagram above. He can walk 4
feet per second on the boardwalk and 2 feet per second on the sand.

1) Show that the length of time it will take him to get back to his umbrella is given by

T (x) =

√
518400− x

4
+

√
44100 + x2

2

2) Find the domain of T (x).

3) If T ′(x) =
1

4
(−1) +

1

2
· 1

2

(
44100 + x2

)− 1
2 · 2x find all the find all the critical points (make sure your

critical points are in the domain!)

4) Determine whether the critical point you found in #3 is a minimum or maximum.

5) What is the shortest amount of time it will take the man to get back to his umbrella?


