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1. (a) 2log;(3—10g;;90 = 10g;73? — 109,090 = log;,9 — 109,590 = log;((9/90) = log; ;101 = —1.
(b) In(e®’) =2%In(e) =8-1=8.
2. (a) Exponentiatingothsides,
dn(5x-2) _ o7
Bx—2=¢"'
Bx=g€'+2
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X 5(e +2)

My calculatortells methatx = 0.4002to 4 decimalplaces.
(b) Takingthelog base2 of bothsides,

log,(2%**) = log,(10)

(3x+4)log,(2) = log,(10)

3x+4=100,(10)
3x=log,(10) — 4

x= 3(10,(10) - )

Sincethereis no log, button on my calculator! have to usethe chainrule for logarithmsto evaluate
log,(10) = In(10)/In(2); with that, my calculatortells mex = —0.2260.

3. (a) Write f(x) = (xInx)*/2. Thenby thechainrule andproductrule,

f'(x) = —(xlnx)‘l/Z%((xInx)

d d
-2 ({2 —
(xInx) ((dxx) Inx+xdxlnx>

(xInx)~%/2 (Inx+ x)—l()

(xInx)~Y?(Inx+ 1).

NI NP NP N

(b) Rewrite 2" in termsof the (natural)exponentiaffunction: 24 = (é"2)u = e(l"2u, Thenby thechainrule,

d .
/ — _— In2)sind
g(0) = 45

ing d
— alln2)sind ;
e | 0 ((In2) sinB)
= 25" (In2) cosh.



4. (@) Takethelogarithmof bothsides:
Iny=In ((2x3+ 14 (x— 1)‘1/2)
—4In(23+1)— % In(x— 1)

Thenby implicit differentiationon theleft sideandthe chainrule ontheright side,
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C234+1 2x-2

Multiplying bothsidesby y andsubstitutingwhatwe know abouty,

sz(ixz : )

28 +1 2x—2

=(2x3+1)4(x—1)‘1/2( 24¢ ! )

23+1 -2
Furthersimplificationis possible but not necessarynlessthe questionasksfor it.
(b) Takethelogarithmof bothsides:

nh=In (sin2x00§x>
B (X2 +1)3

= 2Insinx+ 4Incosx— 3In(x? + 1).

Differentiatethe above equation(by implicit differentiationon the left sideandthe chainrule ontheright
side):
H 1 1 . 1
—=2—— 4—(— -3—5——(2
h sinx S0 cos<( sinx) X2+ 1( )
_ 2cosx 4sinx _ 6x
T osink cox  x2+1

Multiplying by h,

H(x) = sirxcos'x (2cosx  4sinx  6x
(X413 \sinx  cosx xX2+1)°
5. Differentiatingbothsidesof theequationthenapplyingthe chainrule,
d, d 21\
i

d, oty e
2yy = &Y (2x+ 2yy)).
Solvingfory,
2yy — 2ye’ Yy = oxg® Y
2y(1- &)y = 2xe™HY’
J = 2%y
2y(1—e®)
xe+y*
Cy(1-e)’



6. Let| betherequiredresult. First expandtheintegrandusingtheformula(a+ b)? = a2 + 2ab 4 b*

16 Y 3 2d 16 g
I:/ X+ — x:/ (x+6+ ) X.
4 ( \/7<> 4
16 16 169
|:/ xdx+/ 6dx+/ 2 dx
4 4 4 X

16 16 16

+6x| + 9Inx
4 4 4

= 128— 8+ 96— 24+ 9In(16) — 9In(4)
=192+ 18In(2).

Integratingeachterm,

X2

To four decimalplaces] = 204.4766.

7. (a) Tofind theinverse solve for theindependentariablet:

Q=Qo(1—e/3)

Q —t/a

—=1-€

Qo

Q —t/a
1-—=¢

Qo

In(1—Q/Qo) =In(e™/?) = —t/a
—aln(1-Q/Qo) =t,

sotheinversefunctionis

Q~*(q) = —aln(1-q/Qo).

Q%(qg) shouldbeinterpretedasthe amountof time it takesfor the camerao reachchagelevel g.
(b) By thepreviousresult,we needto find Q=1(0.75Qo):

Q*(0.75Q0) = —3In(1 - (0.75Q0)/ Qo)
= —3In(1—-0.75)
= —3In(1/4)
= 6In(2).

Calculatorsayst = 4.2 secondgpproximately

8. Theslopeof theline x+ 2y = 5is —1/2. The slopeof ary perpendiculatine is the negative reciprocal,i.e.,
2. We needto find a line tangentto y = € with slope2. Theline tangentto the curve at the point (x,€*) has

slope%(e?‘ = €&, sowe needto solve the equatione® = 2: x=1In(2). A the point with the given x-value has
coordinategIn(2),e"@) = (In(2),2). The point-slopeform of thetangentine isy — 2 = 2(x— In(2)).

9. Usingthehint andtherulesfor exponents,

lim Xlnx: lim (eInX)Inx
x—0t x—0t

= lim e(n»?
x—0t

— dimy o+ (INX)?

Asx— 0T, Inx = —, s0(Inx)2 — oo. Therefordim,_,g+ X" = €° = w.



10. Herearetwo differentsolutions:

(a) By formula8 of section7.4andthe continuity of the pawerfunction f(x) = X,

im (1+2)" = lim ((1+§)n/a)a= im_ ((1+ )" = ( lim (1+h)l/h)a:ea

n—o n—o h—0+ h—0t

whereh =a/n.
(b) By thecontinuity of the naturallogarithmfunction,

. ayn . a\n . . In(l+a/n) . In(l4+a/n)
i, (1+5)" = Jmin (1) = fim nin(u+ /) = im == = ajim 27
Lettingh = a/n thelimit becomes
alim In(1+a/n) =a lim In(1-+h) =a-l=a
n—e a/n h—o+  h

by theresultof problem87 of section7.4. Therefore

n
In lim (1+9) —a
n

n—oo

andexponentiatingoothsides,

. ayn

lim (1+ —) =¢?
n

n—oo

asrequired.



