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§6.3

a) 72 = 7.2: since (e = z).
b) e 2® = g~ In(@®) = ﬁn(lz = x% =z 2
C) elnaf; Iny _ 12: _ %
a) 2lny/e=2In(e’/?)=2-4 - lme=21.1=1.
b) In(lne®) = ln(elne):ln(e- 1)=Ine=1.
¢) In(e=®"=¥") = —z2 — y%: ( since Ine* = z).
Solve Iny = 2t + 4, so y = eV = 2t+4,

In(y —1) —In2 = 24+ Inz, soln(y —1) =z +Inzr+1n2 and y — 1 = P~ =

ertinztin2 _ o ghnz pn2 — 996 g6 ¢ =1 + 2z€”.
a) Solve e70-3t = 27: (—0.3)t = In(e~%3") = In(27) = In(33) = 31n 3. Hence t =
—33 — —101n3.
b) Solve et = L: kt =In(eF*) =In(1) = —In2, so t = — 112,
c) Solve en02t = 0.4: (In0.2)t = In(e™9?) =1n(0.4), so t = {2242,
y = >~ find dg 32 _ 6577:5W = €5 T8(_7) = 75 T2,

2 x
%j (1‘22 —2:;)—}— 2)e” 2ﬁr;d dy 4y — (—d(x dix+2))ex+(x2 —2x+2) d(dex) = (20 —2)e" +
r°—2rx+4+2)e =2x"e¢

g con(e=)s . 35— (s (e0)) LoD (e (o) 2522

- (sin(e‘92>> <e— ) (—20) = 20e=*" sin(e_92>.

Iny = e¥sinz: find g—g. This uses implicit differentiation, or more fundamentally, the

Chain Rule. Differentiate both sides with respect to x, treating y as a function of x.

y’ d(e¥) y d(sm x) y y
= i sinx + e¥ === = eYy'sinx + €Y cosz. Now solve for ¢ in terms of x and

Yy
y: :yyeys1nx+yeycosx, or y —y'yeYsinx = ye¥ cosx or 3y = LT

1—yeYsinz”

631 e~ T €3£E
/(63x+56_$)dm:/e?’mdx—h’)/e_“‘"dx:?—1—5 +C=?—5€_I+C~

—1

VT
¢ : _ . — 1,.-1/24, — dr _ :
/ \/;dr. Substitute t = \/r: dt = $r~Y2dr = ﬁdr or = = 2dt and our integral

becomes /et(2dt) =2t + O =2eV" + C.

i

T
/ (1 + etane) sec?# df. Substitute s = tanf: ds = sec?6df. Hence our integral
0

1 1
becomes/ (1+es)ds:(s+es)O:(l—l—e)—(()—i—eo):l—f—e—l:e.
0



#63.

#65.

469.

#71.

472

473,

Solve % =e sin(et — 2), y(In2) = 0. First integrate to find all functions satisfying

the differential equation: y = /et sin(et — 2) dt: substitute s = ef: ds = eldt

soy = /sin(s —2)ds = —cos(s —2) + C = —cos(e! —2) + C. Now y(In2) =

—cos(e™2 —2)+C = —cos(2—2)+C = —cos0+ C =C — 1. But y(In2) is also 0,
soC=1andy=1-cos(e’ —2).

d? —z _ _ . dy _ -z _
4 =27 y(0) =1, y(0) = 0. Integrate twice. & = /26 — =

—2¢7*+C. Whenz =0gy =0andalso —2¢7°4+C = C —2¢” = C —2. Hence C = 2
and y' = 2—2e~". But then y = /(Q—Qe_w)dx =2rx—(—2e"")+C =2z+2e""+C.
Since y(0) =1,1=2-0+2c"4+C=2+CsoC=1land y=1+2x+ 2"

Find absolute minimum value of f(x) = x? ln(%). Locate critical points: solve 0 =
d(z)

f'(z) =2zIn(1) + x2< dz

2Inx). This product vanimshes ifx =0o0rif 14+ 2Inax = 0. The point x = 0 is not in

the domain of f so it is not a critical point. Hence the only critical point occurs when

1—|—21nx:0,orlnx:—%andx:eln"”: —1/2 = %Thevalueoffatx—%ls

(\%)Hn(—i—) =—1.n/e=—-21.In(e!/?) = —1.(1) = — 2. We still have to see that
f has a relative maximum. Compute f'(1) = (—1)(1 —21In 1) =—(1-2-00=-1<0,
so f is idecreasing to the right of \/Lg (note 1 < y/e). Compute f'(e7?) = —e"%(3 +
2In(e™?)) = —e72-(3—4) = e ? > 0 so0 f is increasing to the left of \/LE As an

alternative to show f has a local minimum at /e apply the 2nd Derivative Test.

) = 2zlnz+2?(—2z7? 2) = 2zlnz —z = (—z)(1 +

P2 f <x(1+2lnx)> 5

o A N (1 (1+ nz)+a- (5)>:—(1—|—21n:c—|—2):—(3—|—21nx).

Hence f”(%) —(3+2In(—= ) —(3—-1) = =2 < 0, so the 2nd Derivative Test
1

shows f has a local maximum at T =7 Since f has only the one critical point and

is continuous, the local maximum must be an absolute (or global) maximum.

Draw a graph and determine that the region is bounded on the left by the vertical
line x = 0 (since this is where the two graphs intersect); on the left by = In3

(we were told this); above by y = €?* and below by y = e¢*. The area is given by
In3

(e*® — €”) dr and this is the formula which should be familiar to you (using

0
calculus to find the area of planar regions §5.1).

2In2
Same ideas as 71. The curves still intersect at = 0, so the area is / (e‘r/ -
0
e /%) d.
The length of the graph of y = f(z) between the point (a, f(a)) and the point (b, f(b))

2



#74.

b
is / 1+ (f’(x))2 dx. Once you recall this formula (§5.5) and stare at the problem,

you see you are being asked to find a function f(x) such that f'(z) = \/fe* = 612/2.

x/2

f(x) = e®/? is such a function. Any function of the form e*/2 4+ C' is also such a

function, so the problem has many answers.

From §5.6, we recall that the surface area of the surface of revolution obtained by
revolving the graph s = f(¢) about the t axis for a <t < b is given by

271'/:]"(75)\/14-(]“(15))2 dt |

Inour case s = @5 y = & f(f) = S5 a =0, b =h2 f()= “F

f(t 2 e gy f(t 2 24avem® | (eltet 2, so our integral
1 1 2

In2 t 2 In2 e 2 In2 o _ot
. e'+e—t e'+e—t e'+e e“"42+e
o (Y e [ [y

~~

~




