CalculusllI
Practice Problems 1: Answers
1. Solvefor x:
a) 6" = 36>

Answer. Since36 = 6, the equationbecoms 6* = 622~ sowe musthave x = 2(2 — x) which hasthe
solutionx = 4/3.

b) Ingx=5
Answer. If we exponentiatebothsideswe getx = 3° = 243,
C) In,(x4+1) —Iny,(x—1) =In,8

Answer. Sincethedifferenceof logaithmsis thelogaithm of thequotien, we rewrite this as

X+1
In,(——) =1n,8
Z(X_l) 2 ?

whichis, afterexporentiating,thesameas

x+1
x—1 8,
whichgives usx+ 1= 8(x— 1), sothatx = 9/7.
2. Find thederiative of the given function:
a) y=In(Inx)
Answer. Usethechainrule:
dy_1d, 1
dx Inxdx = xInx

b) y =log,(X* +1)
Answer. Rememerthatlog, A= InA/In2,soy = (In(x? + 1))/ In2. Then,usethechainrule:

@y_ 1,2 X
dx  (IN2)(x2+1)"" In2x24+1°
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e~

c) Y=

Answer. Usethe qudientrule carefully.
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2 2
dy _ X(2€)—€ _ 02 2g2

dx X2
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=& (2—x72?)



3. Solve: vVInx=In(y/X).

Answer. By thelaws of exponents thisbecomes/Inx = (1/2) Inx. Squaringothsideswe gettheequatio
4Inx = (Inx)2. Thusinx = 0, or Inx = 4, giving the solutionsx = 1,e*.

4. Findtheintegrals:

2
2) /(Inx) +1dx _

X
Answer. Letu=Inx, sodu = dx/x. Then

2 3 ®
/M}(“dx :/(u2+ 1)du= %+U+C= (ln;) +Inx+C.

b) / ™ cosxdx =
Answer. Letu = sinx, du= cosxdx. Then

/es"‘xcosxdx = /e“du: ™4 C.

0 xdx
3+1
Answer. Letu=3x?>+ 1, du= 6xdx. Then

xdx 1 rdu

1 2

5. Solvetheinitial valueprodem (x+ 1)y’ = 2y, y(1) = 1.

Answer. Separting variablesthisbecoms

dy  2dx

yoox+l
Integratingbothsides,
Iny=2In(x+1)+C,

which exponentiatego y = K (x+ 1)2, whereK = €. Theinitial valuesgive 1 = K(1+1)2, soK = 1/4, and
thesolutionis y = (x+ 1)?/4.

6. If f(x) =2/xInx, find f'(x).



Answer. It is awaysa goodideato switchto exponentialnotation. Write f(x) = 2x/2Inx. By the product
rule,

f/(x) = Z%X‘l/zlnx+ 22 [x = x"Y?(Inx+2) .

7. | invest$10Q000in a conpary for five years,with a guarateedincomeof 8% peryear companded
semi-anmally. How muchwill | have atthe endof 5 years?If theinterestwerecompaindedcontiruously
how muchwould| havein 5years?

Answer. Forthefirst questionl accruanterestattherateof 4% perperiod for 10 periods. Thus,theamouwnt
| have attheendis
P=10°(1+.04)1° = 10°(1.4802) = 148 020.

If theinterestis compmunded continwusly, theamourn is

P=10°e%0) = 10°e* = 10°(1.4918) = 149,180..

8. A certainelementdecaysat a rateof .000L63/year. Of a pieceof this elementof 450kg, how muchwiill
remainin tenyears?

Answer. At the endof t years,we have 45027000163 remainirg. Thus, the amouwnt after 10 yeas is
A= 450500163 — 44993 kg.

9. Two variablesarerelatedby the equation2Inx+ Iny = x — y. Whatis the equationof thetangentine to
thegraphof this relationatthepoint(1,1)?

Answer . Differentiatethe equationimplicitly:

2.y

Substitutinghe values x = 1, y = 1 givesthe slopeof thetangentine: 2+y' = 1—y, soy' = —1/2. Then
thetangentine is

[

<

y-1__1
x—1 2

=

or2y+x=3.

10. If theregion in thefirst quadantbowundedby thecurvey = e* andx = 1 is rotatedaboutthe x axis,what
is thevolumeof theresultingsolid?

Answer. Theregion beingrotateds thatunderthecuney = €* betweernx = 0andx = 1. Now dV = rr?dx =

me?dx, sothevolumeis 2
1 e2X 1 -1
/o ezxdx=—2 |0=—2 :



