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(a) Exponentiatingothsidesof theequationthenadding? to bothsides thentakingthenaturallogarithmof

(b)

bothsides,
g—2=¢
eg=e>-2
x=In(e-2)
whichis 2.8951to four decimalplaces.

Usethecancellatiorequationsf ~1(f(x)) = xand f (f ~1(y) =y to simplify thegivenequation.You could
usea calculatorfor the right handsides,but sinceyour calculatorlikely doesnt have a cot button you
might getstuckat the last step. Soinstead you shouldfind the exactvalueof theright handsideat each
stepby geometry Takingcos™* of bothsides,

cos *(cogtan*(sin(cot 1x)))) = cos* (i)

V2

=

tan 2 (sin(cot 1x)) = -

N

by the geometryof the 1, 1,/2 right triangle.Now takingtan of bothsides,
- —1 _ n
tan(tan ~(sin(cot ~x))) = tan<4)
sin(cot™*x) =1
againby thegeometryof the 1,1,/2 right triangle,andtakingsin~* of bothsides,
sin(sin(cot 1x)) = sin~(1)

T
tix= 5
cot™ "X 5
by the geometryof the degeneratd, 1, 1 right triangle. Now taking cot of bothsides,
cot(cot 1 x) = cof( g)
x= SOL2)
sin(1t/2)
againby the geometryof the degenerated, 1,1 right triangle. (Question: is x = 0 the only solution?
Anotherquestion:if you usea calculator doesit matterwhatanglemode(degree,radian,gradient)it is
in?)

(a) It is easiesto simplify thelogarithmbeforedifferentiating:

Inx In(x—1
f(x) =log;px—log;o(x—1) = In10 I(n 10 )

=+ (o1
f(X)_In10<x x—1>'

SO



(b) By therule for thederivative of tar! andthe chainrule,

1 1 1 1 1

/ = —_—_— = — =
g(X)_1+x2+1+(1/x)2 X 14X X241 0

(Question:doesthis meanthatg is constantareful!)
3. Takingthelogarithmof bothsidesandapplyingalaw of logarithms,
Iny = In(Inx)¢°%* = cosxInInx.

By implicit differentiation andthe productandchainrulesappliedto theleft handside,

y . 1 1
= = —sinxInInx+cosx— - —.
y Inx x

Multiplying bothsidesby y = (Inx)®°,

CoSX
= Inx°°5’<<—sinxlnlnx —)
y =(Inx) +x|nx

4. (a) By thesubstitutionu=Inx, du= (1/x) dx,

d d
/_X:/_u:|n|u|+C:In|Inx|+C.
xInx u

(b) Theindefiniteintegralis easyif you have memorizedhe derivativesof the inversetrig functions:
4 —1

(Alternatively, you could usethetrig substitutiont = tanf.) Now the definiteintegral canbe evaluated:

! T
=4tanll—4tanlo= 471 =T

/1i dt = 4tan 't
o t2+1

To four decimalplaces Archimedes’constanis 3.1416.

0

5. (a) Sinceln1=0andsinm- 1= 0thelimit is of theform 0/0. By L'H &pital’srule,

. Inx . 1/x 1/1 1
m—=Ilm——=—"=-=.
x=1SINTX  x-1TICOSTX  TICOSTT Tt

(b) Thelimit is of theform 0° sowe first apply the logarithmfunctionto turn the limit into a product. Let

L= Iim+ x¢. Thenbecausghe naturallogarithmfunctionis continuouswe canbring it insidethe limit
x—0

andwe have , "
InL=1In lim ¥ = lim InX* = lim »?Inx,
x—0t x—0t x—0t
applyingalaw of logarithmsin the laststep. Thelimit is now of theform 0- 0o, sowe move onefunction
into thedenominatorx? is the simplerchoice, andwe have

. Inx
InL = lim s
X—0t 1/X

Thatlimit is of theform oo /0 sowe canapplyL'H 6pital’srule:

o 1/x . X2
InL=lim = lim ——=0.
x=0t =2/ xo0t 2

Solvingfor L, L=¢e- =€ =1.



6. First,it'sagoodideato checkthat (0,2) is actuallya pointonthecurve: (24 0)e %= 2-1=250(0,2) really
is apointonthecurve. Differentiatingby the productandchainrules,

Yy =(1)e X+ (2+x)e7*(-1) = (-1—-x)e~

The slopeof thetangentine atx = 0is m= y/(0) = (—=1—0)e~? = —1. Thereforean equationof the tangent
line in pointslopeform is

(Y= Yo) = m(x—x0) = (y—2) =(-1)(x-0).
Theresno needto simplify theequation.

7. Theeasiestvay to dothisintegralis by the substitutionu = 1+ se®, du = sedtand db,

se®dtand du
1+sed do = /

0" Inju+C=In|1+se®|+C.

Alternatively, you canwrite sed = 1/cosB, tand = sinB/cosf, clear fractions,and make the substitution
u = cosB. You would thenhave to apply partial fractions (easy but we haven't learnedit) or completethe
squaren thedenominatoandapplyanothertrig substitution.

t
8. LetF(t) = / e; ds. Thenwe haveto differentiatethe function F (1/x) sowe applythechainrule:
1

d

-
&F(\/;() =F (\/>_()§X Yz,

We find F’(t) by the Fundamental heoremof Calculus:
d rtes ¢

dt/i s t
Puttingit all together
d /ﬁis dse &L 12
dxJ1 s VX2

Simplificationof theabove resultis possible but not necessary



