Calculus|
Exam 1, Summer 2003, Answers

1. Solwvefor x:

a)2* = 3(5%)

Answer. Take logarithmsof bothsides.In(2*X) = xIn2 andIn(3(5%)) = In3+ xIn5, sotheequatim becanes
xIn2=In3+xIn5,

andtheansweis

o In3
" In2—In5"

b) (¢")° = &'e®

Answer. (€9)° = e ande*e® = €3, so,takinglogaithms, the equatim becanessx = x+ 3, which hasthe
solutionx = 3/4.

2. Differertiate:

a) f(x) = &#™

Answer. e2"X =2, s0 f'(x) = 2x. Not noticing this, you'd have:
2

00 =e™(),

X

whichis the samething; neverthelessyou lost onepoint.

b)g(x) = xe*— & +1

Answer. g'(x) = xe*+ € — € = xe*.

3. A certainelementdecaysat a rateof .000L63/yar. Of a pieceof this elementof 450kg, hawv muchwill
remainin tenyears?

Answer. At the end of t years,we have 4502000163 remainirg. Thus, the amouwnt after 10 yeas is
A= 450200163 449,93 k.

4.1f | invest$ 8,000 at 12.5percem peryear(conpourdedcontinwusly)in how mary yearswill my invest-
mentbeworth $ 30,000 ?

Answer. Theamouwnt | have aftert yeasiis givenby P(t) = P,e't whereP, = 8000andr = .125 Now for
my prodem, | wantto find t suchthatP(t) = 3000. So,we mustsolve

30000 = 800e!-1291



fort. We get.12% = In(30/8) = 1.3218, sot = 1.3218/.125 = 10.57 years.

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

Answer. Firstsolvethehonogeneasequatio xy’ +y = 0, for whichthevariablesseparatedy/y = —dx/x.
This integratesto Iny = —Inx+ C = In(1/x) +C, whichin turn exponentiatego y = K/x. So,wetry y =
u/x,y = u/x+---in theoriginal equatim, getting

xu'/x=x or u=x,
which hasthesolutionu = x?/2+C. Thus

_u_x,¢C
Y=x"2"%"

Theinitial conditiongives5=1+C/2, soC = 8, andtheanswelis

_x.8
y=3%%"



