Calculusl|
Exam 1, Spring 2003, Answers

1. Differertiate:
a) f(x) = In(x?)
f/(x) = &In(x?) + e?‘% = e&(In(>x?) + )—2() .

b) g(X) — @3sin(2x)

g'(x) = €852 (3cog2x) (2) = 6> cog2x) .

2. Integrate:
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Letu= e?‘z, du = 2xedx, sothattheintegralbecomes
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Letu=Inx, du=dx/x. Whenx =1, u= 0andfor x=3,u=In3. Theintegral becones
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3. TheZomhe NationalBank offersaccous which pay 10.5%annually, compmunded contiruously How
muchshouldl investtodaysoasto have $12000in 6 years?

The equationfor contiruousgrowth is P = Pye’t. Herer = .105 t = 6, P = 120, andwe areto solve for
Py- We have

1200 = Pe%%®  or Py=1200e~1%® = 639110.

4. A certainradicactive elementdecayssothatin 100yearsit hasdecreasetb 82%its original size.Whatis
its half-life?

Let T bethehalf-life of theelement(in years)andr theannuérateof decay We have thetwo equdions
82=¢e"  5=¢T.
Fromthefirst equatio r = In(.82) /100, andthenthe secondequationbecoms

In(.82)
100 T

In(.5) =rT =



giving theanswelT = 34928 years.

5. Solve theinitial valueprodemy’ +y = €, y(0) = 5.

Firstsolve thehomayeneos equatiory’ +y = 0. Thishasthesolutiony = Ke™.We try y = ue™* in thegiven
equatim, leadingto
veX=¢ or u=¢&*

which hasthesolutionu = €*/2 4 C. Thusthegeneal solutionof our equdion is

e2X —X ex —X
y= (7+C)e = E+Ce :
Theinitial condtions arey = 5 whenx = 0. Putthatin the above equationandsolve for C to getC = 9/2.
Thustheanswelis
_ € +9e7
==



