
Problem 2.
Let .L be the length of the fence,

r f  l

i l r ' )

:2x l2A *  +:  r .  The area of  a garden as a funct ion of

[;-l .
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i ts length y is given-by A(i l :  # , :  l (Lu -2at):  -a2 + ta.  To maximize, set A,(y):0 and
so lve  fo r  a '  -24+ r :0  +  a :  f , .  Now,  A , , (a ) :  A , , (+ ) :  - i  <  0  +  g :  *  i r  a  max imum.  I f
a : *  *  * : *  +  s : g , t h e r e f o r e w e h a v e a s q u a r e .

Protrlem 4.

(a) lz(r) : (16 - 2r)(27 - 2r)a.

(b)

(  r c - 2 r > o
D o m a i n {  Z t - 2 r > 0  +  r e  ( 0 , 8 )
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Problem 5.
ltom the Pythagorean Theorem, we have h2 + w2 : I42, and hence h : \/86 -G. The strength of

the beam is given by S: khzw: k(196 - uz)w: -krr3 + 196/ctu, where k > 0 is the proportionaiity

constant. Now S,(,u-,) : -3kw2 +196k. S'(tr) : 0 + w: 
/#,and 

^9"(l,y) : -Ufla 0 for all positive

values of tr. Hence the absolute maximum value of S('u) is achieved when tl : 
/{i 

= 8'08 inches. At

this width, the height h: \/196 
- # : tnrfr = 11.43 inches.

Problem 13.

r r2  .h :300crn3

2 . r r 2 + 2 . r r 2 * 2 r r h

rr2'h:3A0 + h:-#, therefore if we plug in # lnstg1{ of h into the equation from part (b) we
get: 4nr2 * 2rr .#. So, cost of materiai is C(r) :"qnrz + Y
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