Math 2, Winter 2016

DALy HOMEWORK #5 — SOLUTIONS

1
3.1.51. Find the absolute mazimum and absolute minimum values of f(x) =z + — on
the interval [0.2,4].

Solution. We can write f(x) = x + 2!, so the derivative is

Fla)=1-z2=1- >

x?
To find the critical numbers, we first set f'(z) = 0:
1 1

1——=0; 1= —; r? =1,

r=1or —1.
2 2

So 1 and —1 are the numbers where f’ is zero. We also find where f’ is undefined: this
happens for 2% = 0, so = 0. The numbers we have found are 1, 0, and —1; but 0 and —1
are not in the domain [0.2,4], so 1 is the only critical number of f in [0.2,4].

To find the (absolute) maximum and minimum, we test the critical points and the end-
points of the domain:

f02)=52;  f(1)=2;  f(4) =4.25.

The highest of these values is 5.2, so the absolute maximum value is f(0.2) = 5.2. The
lowest of these values is 2, so the absolute minimum value is f(1) = 2.

This is what f looks like:

ra




3.1.53. Find the absolute mazimum and absolute minimum values of f(t) = tv4 — t?
on the interval [—1,2].

Solution. We can write f(t) =t (4 — t*)"/%, and we can take the derivative using the
product rule and the chain rule:

) =) (A=) 4t (4—)7?)
=1- (A=) 4t 4= (4=

_2—1/2'_ _ 12 t2
(4— )12 (—2t) = VA — ¢ T

N[ =

=1-(4—t)"2 4t

N =

To find the critical numbers, we first set f'(¢) = 0:

4 — 2
t2
4 —12 = :
4 —¢2
xV4—12 x4 —t2
4— 2 =1¢2

=4 = 2=2 = t=4+V2

So v/2 and —v/2 are the numbers where f’ is zero. But —v/2 ~ —1.4 is not in the domain
[—1,2], so the only critical number we care about is v/2 ~ 1.4, which is in [—1,2].

We also find where f’ is undefined. The V4 — t2 in the denominator is undefined when
4 —t* <0, which happens whenever ¢t < —2 or ¢t > 2. The only such ¢ in the domain [—1, 2]
is t = 2, which we were already going to test because it is an endpoint.

To find the (absolute) maximum and minimum, we test the critical number v/2 and the
endpoints of the domain:

f=1) = =3~ —1.7: f(\/§> 2 f2)=0.

The highest of these values is 2, so the absolute maximum value is f <\/§> = 2. The lowest
of these values is —v/3, so the absolute minimum value is f (—1) = —V3.
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This is what f looks like:

tvV4 — 12
. : 1-—
3.4.10. Find lim

Tr—r0o0 LE3 e
Solution A.

+1

or show that the limit does not exist.
1 — 2?2
lim

1/2? 1-—
3 = lim [z T
z—oo x° — x4+ 1

T—00

2 1 _ a2 1
. = lim 2 —2* _ — lim —%— .
z—>ool/:(:2 »—r+1 z%“%—;—g—i—x—g x—)oox—%—}—x—g
As x — o0, the top of this approaches 1 and the bottom approaches co, so the whole fraction
approaches 0. Therefore, the limit is 0.

1 — 2
lim v

Solution B. lim (1 —2?) = —occ and lim (z® — 2 +1) = oo, so L’Hopital’s Rule applies:
T—>00

1 —z2) —2

( ) = lim a: )
o0 312 — 1

T—00

Now lim (—27) = —o0o and lim (32° — 1) = 0o, so again L’'Hopital’s Rule applies:

T—00

= m —m————
w00 ® — g 1 awoo (13 — x4 1)

Solution C. In a polynomial, the term that dominates as x — oo is the term with the
term is 2°. So,

highest power of . In the top polynomial, this term is —z?; in the bottom polynomial, this

. 1— 22 —x
lim
oo 3 — x4+ 1

2 -1
= lim — = lim — =0
T—o0 I

rx—o0 U



473 2_9
3.4.12. Find lim w or show that the limit does not exist.
z——o0 203 —4x + 5

Az 1 62 — 2
Solution A. lim & 0¥ == _
z——o00 223 —dxr + 5
2 4+8- 2%
_ =

/23 423 + 622 — 2 .5
lim

23 4x 5
—

o 128 2P Az 4 5 aeo 2
As x — —o0, the top of this approaches 4 and the bottom approaches 2, so the whole fraction
approaches 4/2 = 2. Therefore, the limit is 2.
Solution B. lim (42° +62*—2) = —co and lim (22 —42+5) = —o0, so L’Hopital’s
T—r—00 T—r—00
Rule applies:
. 4z +62% —2 . (4z® + 62% = 2) . 1227+ 12x
lim —— = lim =
-0 203 — 4w +5  wo-oo (223 —4x 4+ 5)  2o-o0 622 —4
Now lim (122 + 12z) = oo and lim (62 — 4) = oo, so again L’Hopital’s Rule applies:
Tr—r—00 Tr—r—00
. 1222+ 122 . (122 + 122) . 24x+12
lim ———= lim ————> = lim ———.
z——oc0 622 —4 T——00 (61‘2 — 4)’ z——oco  12x
Now lim (24x 4 12) = —oo and lim 12z = —o0, so again L’Hopital’s Rule applies:
T——00 T——00
2z +12 . (4z+12Y 24
lim ——— = lim ——— = lim — =2.
T——00 122 T——00 (121‘)/ z——00 12

Solution C. In a polynomial, the term that dominates as * — —oo is the term with
the highest power of z. In the top polynomial, this term is 42>; in the bottom polynomial,

this term is 22°. So,
43 29 43
v+ b im -~ = lim 2=2.

m ——— = lim — =
z——oco 23 — 4x +5 z——o00 213 T——00

3.4.22. Find lim cos(x) or show that the limit does not exist.

Tr—r00
As x increases, the values of cos(x) never stop oscillating between 1 and —1,

Solution.
so the function cannot approach any single value. Therefore, the limit does not exist.



