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9. OPTIMIZATION (1/11/2023)

Goals.

(1) Review: calculus and the shape of the graph
(2) Optimization of functions
- (3) Problem solving: optimization problems
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Math 100A — WORKSHEET 9
OPTIMIZATION

1. OPTIMIZATION OF FUNCTIONS = -
(1) Let f(x) = — 4x® + 4.

(a) Find the absolute mmlmum and maximum of f
on the interval [— |

d*s)(g:%hornmﬁ mﬁwd u chsaol

Wx = 4> Ix *- ox Y x~1>=¢>< X+\f2>(\(»\/33)
5 cribed gy @ Xeo, x=2

Crik

?’f(‘of@: & S may Valwe 15 529, Maied o8 £T
‘?(4‘\(‘1) = M\’Y) 1) " O . N 1) + ‘[7:
($(+ $)= S‘;@

(b) Find the absolute minimum and maximum of f
on the interval [—1,1].
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(c) 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.
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(2) Let f(z) = |z|. Find the absolute minimum and
maximum of f on the interval [—1, 3].
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(3) Fmd the global extrema (if any) of f(z) =1 on the
intervals (0,5) and [1,4].
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(5) Suppose we have 100m of fencing to enlose a rectan-
gular area against a long, straight wall. What is the
largest area we can enclose?
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(6) xx (Final 2012) The right-angled triangle AABP
has the vertex A = (—1,0), a vertex P on the semi-
circle y = v/1 — z?, and another vertex B on the
x-axis with the rlght angle at B. What is the 1argest
possible area of such a triangle?
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(7) A ferry operator is trying to optimize profits. Before
each ferry trip workers spend some time loading cars
after which the trip takes 1 hour. The ferry can
carry up to 100 cars, each paying $50 for the trip.
Worker salaries total $500/hour and the fuel for the
trip costs $250. The workers can load N (¢ ) = 100

‘ i1
cars in ¢ hours.
(a) How much time should be devoted to loadmg to
maximize profits per trip.
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