MTH132 - Examples

3.7 Problems

Example 1. What is the maximum vertical distance between the line y = z + 2 and the parabola y = 22
for z € [-1,2]. ( \ 2_,)
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Example 2. What is the minimum vertical distance between the line y =  — 2 and the parabola y = 2.
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Example 3. 07

A farmer with 300 ft of fencing wants to enclose a rectangular area and
then divide it into two pens with fencing parallel to one side of the (] Y
rectangle (see the picture to the right).

(a) Write an expression for the total area of the two pens.

A= XYy

(b) Use the given information to write an equation that relates the variables.

K00 = 8(.34—27(

(c) Use part (b) to write the total area as a function of one variable.

\cL - ?(;—’-X =>I

A = \OO "'%_ Xz
(d) Find the largest possible total area of the two pens. Prove that it is the largest.
A' = \cOD - % X
N=-3<0
Jo Par 0o B 8bsaluke max .

N=0 e x= 35

AEd =115.50 =335 0
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Example 4. I get my sandwiches toasted at Subway®. The temperature of my sandwich is well approxi-
800t

m where at ¢ = 0 my sandwich starts getting toasted.

mated by the curve T'(t) = 20 +

(a) What is the initial temperature of my sandwich?

T@): 2.0

(b) How long did my sandwich get toasted for?

Sandwidnia dove Ypashing. ohon meets K femp:

t +4
.é"‘+-b44—'b(7—'5*‘=) = 0‘0(
T'= 8ov ( e 0" 0 (E=+E+)”

T'z20¢> %=+

’\’{ te(a2)
<O +te@,o

malX «t-e/m(g «ﬂ\arrw- a,""‘é'ﬂm.a,

+£=2.

(c) What is the maximum temperature my sandwich achieved?

Q

\72&3 = 26 + B8 27—_‘_2‘\_6\7
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Example 5. A poster is to have a total area of 180 in? with 1-inch margins at the bottom and sides and a
2-inch margin at the top. What dimensions will have the largest printed area?

P= Xy ?rw\{—e& area
A = Q(*Qbﬁ,‘é“’?)) ‘on"a,\ arer - = \O -

s;@%&r&.: g= 422 -3

Ei 180 27 ~8x . Ip %O(xm -3

?‘zow x= 120" =% -

_ 180 _
)= = 3

Example 6. At which point(s) on the curve y = 1+402° — 3z% does the tangent line have the largest slope?

Slo o2 aQ ,\-3,\62,(\-\— QIM (F V'aQ.Le_ae&MIVL‘{ﬁVe-
m:Y’: \2o x*- \S k<

= 240x - GOX®
= Lox(4 - )= 6O x (2% (Z+X)

C ritical ponty x=96, +2.
Vaﬁue«f/ m atHov—e paint>:
n-D=m@ = 2o -\sA@A = ,240
A

M= 0O QW QQO?@M@ K=
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