Lior Silberman’s Math 100 17
7. OPTIMIZATION (27/10/2022)

Goals.

(1) Review: calculus and the shape of the graph
(2) Optimization of functions

(3) Problem solving: optimization problems

Last Time.
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Math 100C — WORKSHEET 7
OPTIMIZATION

1. OPTIMIZATION OF FUNCTIONS

(1) Let f(z) = 2* — 42% + 4.
(a) Find the absolute minimum and maximum of f
on the interval [—5, 5].
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(b) Find the absolute minimum and maximum of f

on the interval [—1,1].
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(¢) Find the absolute minimum and maximum of f
(if they exist) on the interval (—1,1).
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(d) Find the absolute minimum and maximum of f
(if they exist) on the real line.



(2) Let f(z) = |z|. Find the absolute minimum and
maximum of f on the interval [—1, 3].
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(3) Find the global extrema (if any) of f(z) = 1 on the
intervals (0,5) and [1,4].




@VHm’yﬁ’&q " the wofld

Difficulhy: 505 fron wfu( To Calenlus an Ladl,
(c,,/cu(,qj wt oun MI'UA(M)

I You ’f@( " Cowh gen[ ster tod ", gile qum{’ﬁ(ie.s

hawmes

fi@b\m\cs MYMM‘B&”
"Dowand " sa‘u%\"#‘q thah wowly e Louglﬂ‘ at a
911 Price
" Poy2aug s totel mComy 72"% J’AL@) = Sum of Sale
pice

- quJn, sel x PriCe

"ost” - osty of yruduchion
Vit VoV — CoST



2. OPTIMIZATION PROBLEMS

(4) Owners of a car rental company have determined
that if they charge customers d dollars per day to
rent a car, the number of cars N they rent per day
can be modelled by the function N(d) = A — Bd
where A, B > 0 are constants.

(a) What is the range of d for which this model makes
sense’
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(5) A car factory can produce up to 120 units per week.
Find the (whole number) quantity ¢ of units which
maximizes profit if the total revenue in dollars is
R(q) = (750 — 3q)q, the total cost in dollars is
C'(q) = 10,000 + 148¢ (observe the combination of
Jized and variable costs).
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(6) A ferry operator is trying to optimize profits. A ferry
trip takes 1 hour and costs $250 in fuel. The ferry
can carry up to 100 cars, each paying $50 for the
trip. Worker salaries total $500/hour. The workers

can load N(t) = 1005 cars in ¢ hours.

(a) How much time should be devoted to loading to
maximize profits per trip.
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(b) The ferry runs continuously. How much time should
be devoted to loading to maximize profits per hour.
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