CalculusllI
Exam 1, Fall 2002, Answers
1. Differertiate:
a) f(x) = €‘Inx

Answer. Usetheproductrule:
f'(x) = €Inx+ % i

b) g(x) = e2+3-1

Answer. Usethechainrule: X
g(x) =e* ¥ 1(4x+3).

2. Integrate
a) / e|nX+ldX
Answer . By therulesof exporentials,e™+1 = &"e = xe. Thus

/In(3ex)dx: /exdx: ex—z2 +C.

b) /jeX(e2X +1)dx

3 e3X e9 4
— 3X — 3_ _
Answer._/0 (e +e")dx_(—3 +€9,= 3 +te3

3. 1 wantto invest$500 in a growth fund sothatin 5 yeas i will have $8000. Whatinterestrate,com-
pourdedcontiruouslywill prodiwcethatgronth?

Answer . Thedatagive usthe equdion 8 = 5¢*, wherer is theratedesired. Thus

1 .8
=—In(<z) =.094 9.4%
r=¢ n(5) or 6

4. A certainradioactve elementdecay sothatin 47 yearsit hasdecreasetb 80%its original size. Whatis
its half-life?

Answer. Again, the decayequationis A(t) = Aje™", wherer is therateof decayt is thetime, A(t) is the
amount attimet, andA, is theamoun attimet = 0. We aretold that.8 = (1)e~"47), andwe areasledto
findtheT suchthat.5=e~"T. Fromthefirst equatim we find

In(.8)

—47 =In(.8),, sothat r=— =4.75x1073.

Thenthe halfife is thesolutionto .5 = e=475*10°T sgthat

In(2)

= 475x 1037 _ A6 years



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

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

xu/x=x or u=x,
which hasthesolutionu = x?/2+4C. Thus
y=U_X, €
X 2 X
Theinitial conditiongives5 = 1+C/2, soC = 8, andtheanswelis

_u_x.8
Y=x=27x%"



