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4. (a) lim [f(2)]9®) is an indeterminate form of type 0°.
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(0) Ify = [f(2)]"™), then Iny = P(z)1n f(z). When z is near a, p(z) — oo and In f(z) = —o00, s0lny — —co

Therefore, lim [ ()] = }; 1 i 3
T—a /()] == i‘fl?:’ = :!IE; e'™¥ = 0, provided f7 is defined.

(©) lim [A(z)]"') is an indeterminate form of type 1°°.
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(d) lim [p(z))"*) is an indeterminate form of type oo

(e) Ify = 2)]90x) the _ .
[p()]"*, then Iny = ¢(z) Inp(x). When z is near a, g(z) — oo and Inp(zx) — oo, so T —po: Pt
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(f) lim *@/p(z) = lim [2(2)]'/7*) is an indeterminate form of type oc”,
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9. This limit has the form 3. lim —5— =lim 37 = oosincee’ — land3¢* — 0% ast — 0.
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27. This limit has the form oo - 0.
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lim zsin(7/z) = lim -
T oo S (?T'j ) ;l.c,;, 1/% s _1/3:'2
g ; 9z ; 22w . 2z w . 2 . _,;
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37. The limit has the form oo — oo and we will change the form to a product by factoring out z.
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3. The two numbers are x and —EQ, where z > (). Minimize flz) =z 4 %)—0 fll@)=1- E%(-} = E—-x;—l—qg The critical
X

number is = 10, Since f(x) <0 foro <z < 10and () >0 forg > 10, there is an absolute minimum at x =10,
The numbers are 10 and 10.

4. Call the two numbers z ang Y. Then z + Y=16s0y =16, Call the sum of their Squares S. Then
S=m2+y2::c2+(16~—sz =5 S':2x+2(16—33)(—1) S2-3242 =45 39 =0 = z-3g
Since S'(z) < 0 for g ST <8and §'(z) > forz > 8, there is an absolute minimum a¢ 5 — 8 Thus,y = 16 —§ — 8
and 5 =82 .82 _ 198

maximum at g — 25, and A(25) =952 625 m®. The dimensions of the rectangle that maximize its area A r =y =925,

(The rectangle s g square.)
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7. We need to maximize ¥ for N > 0. Y(N):%
; 1+ N)k—kN(@2N) k(1-N?) Kk(14+N)Q-N ;
v/ () = { (1)+N2)2( )=(1(+N2)3: ((1-1-)1’\(!2)2 ). Y/(¥) > 0fr0 < N < Land Y/(N) <0

for N > 1. Thus, ¥ has an absolute maximum of Y(1) = ik at N = 1.

11. Let b be the length of the base of the box and h the height. The surface area is 1200 = b® +4hb = h = (1200 — b%)/(4b).
The volume is V = b*h = b%(1200 — b°)/4b = 300b — b%/4 = V’(b) =300 — 2p°.
Vi(b)=0 = 300=3b" = bH°=400 = b=+/400 = 20. Since V'(b) > 0for 0 < b < 20 and V'(b) < 0 for
b > 20, there is an absolute maximum when b = 20 by the First Derivative Test for Absolute Extreme Values (see page 302).

If b = 20, then h = (1200 — 20?)/(4 - 20) = 10, so the largest possible volume is b*h = (20)?(10) = 4000 cm®.

In order to maximize profit we look for the critical numbers of P, that is, the

44. (a) The total profitis P(z) = R(z) — C(z) ‘
! C'(z). Therefore, if the profit

' ' ' = ' .
numbers where the marginal profit is 0. But if P'(z)=R(z)-C'(z) =0, then R'(z)
mum, then the marginal revenue equals the marginal cost.

is a maxi |
) = 1700 ~ 7z. Then R(z) = ep(z) = 1700z — 7z°. If the profitis

3 .
(b) C(z) = 16,000 + 500z — 1.62% + 0.004zx°, p(z

2 = =i &
1?’00-—14x:=500-3.23:+0,012$2 o 0.012z2 4+ 10.82 —1200=0

maximum, then R'(z) = C'(z) < | o
Nz —-100)=0 & z= 100 (since & > 0). The profitis maximized 1

22 4900z — 100,000 =0 < (x+ 1000
) < C"'(x). Now

b o t ' the condition R (x
P"(x) < 0, but since P"(z) = 1 (z) — C"(), we can just check the

g i aximum at x = 100.
R'(r)=-14 < -3.2+ 0.024x = C"(z) forz > 0, 50 there isam

e the Increases i rel t € D == ¥ P
48 Let T dEIlote h nun]he[ ()f$10 €5 1n nt. Thel‘l he pl’l{: 15 (:L‘) 8()0 + 10.’3 a.Ild the Ill.llllbel Of units occu led 15

100 — z. Now the revenue is

R(2) = (rental price per unit) x (number of units rented)
= (800 + 102)(100 — ) = ~1022 + 200z + 80,000 for0 <z <100 =»
R(z)=-202+200=0 & z—
value of R(z) = (800 + 10z) (100

10. This is a maximum since R"(z) = 20 < 0 for all z. Now we must check the

. —x)atz = 10 and at the endpoints of the domain to see which value of z gives the
maximum value of R. R(0) = 80,000, R(10) = (900)(90) = 81,000, and R(100) = (1800)(0)

revenue of $81,000/week occurs when 90 units are occupied at a rent of $900/week

= 0. Thus, the maximum



