
SECTION 4.3: MAXIMUMS AND MINIMUMS (CLOSED-INTERVAL METHOD)

1. The Extreme Value Theorem

2. For each problem below, (i) find all critical points of the function on the given interval, (ii) use
the Extreme Value Theorem to determine the absolute maximum and absolute minimum of the
function, and (iii) use technology to graph the function on the interval to confirm your answer.

(a) f(x) = 3x1/3 � x on [�1, 8]
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(b) f(x) = cos(x)� x
2 on [0,⇡]

(c) g(x) = 2x+1
x2+1 on [0, 10]

3. (Bonus Problem) An object with a weight of W is dragged along a horizontal plan by a force
acting along a rope attached to the object. If the rope makes an angle of ✓ with the plane, then the
magnitude of the force is

F =
µW

µ sin ✓ + cos ✓

where µ is a positive constant called the coefficient of friction. Assume 0  ✓  ⇡/2. Show that F
is minimized when tan ✓ = µ.

UAF Calculus I 2 4-3-b

/)&3"4$)4%"%& '='+F#('+' C

K

1 5

Y`YYYYY``4C

a`$`S`````O
J

/
K

M" #('4 D X)49 2 D . DU /
"+ &)4 M

D . C

]CTbTcd
?

TMD]Cedd[TD]CUTb
e

3+)$ C ;$& 1 DDfb[e ,51),%, )& F DT
547

V D
D
K ./ g)4),%, )&

FM D]Cedd
Q445,

I )& 3"4$)4%"%& '='+F#('+' C ,51 Y bMT 5$1 DT ,)4 Y " 5$ $"

IC 65 D

D

K )SMSS Y\3+)$ C;9 VM .$ C "46F ! )4$'+=56 C

Q47 Y V D
D . 3+)$ C 4%,<'+ C

K )$Ya Y
TUT

Mhi0 g&)4/$3"&"&)6

B6" 2Mhi

I$/" M
ji >D k 0 hX)("$>"X"cl0 ,""&' D X,$ 2

/3mMi

7S"MR #('4 g""&5 D X)4" DU "+ hM$58 B 0

5+3$544DgiZC$445$S C

M gi
ZF

J
6'&&

?

$(54

nZIP4i547i


