Calculus|
Exam 3, Fall 2002, Answers

1. Integrate:
a)/(x4+4x+ 5303+ 1)dx =
Answer. Letu = x*+4x+5,!du= 4(x3+ 1)dx. Then
/(x4+4x+5)3(x3+ 1)dx = %/u:'}du: :—;4—0: 7(%+i')é+5)4+c

b) /(tanzx+ 1) seéxdx =
Answer. Letu = tanx, du= se@xdx. Then

3
/(tar?x+ 1) seéxdx = /(u2+1)du= % +u+C= @(+tanx+c

2. Solwve thedifferentialequation g—i =xy%, y(2)=0.

Answer. We canseparate¢hevariabes,getting

y~2dy = xdx
whichintegratesto
2
Y
yt=5+C
sothat
-1
y X2/2+C
Substitutingheinitial condtions:
0 -1
- 2+C

whichhasnosolution. Thus thereis nofunction of thistypesatisfyingthisinitial condition Recall,however,
thatwhenwe separatedarables we dividedby y?; this canonly bedoreif y # 0. Thusthealternatvey = 0
remainsandprovidesthe solution thefunction whichis identically zero.

3. Calculatethe definiteintegrals:

a) /04(x2 —3x+ 1)dx

B 3, a_# 3, 4
Answer. = (5 = 5X°+X)|p= 7 — 54 +4-0=3
/2
b) / (cosxsinx)dx
0

Answer. Letu = sinx, du= cosxdx. Thenwhenx =0, u= 0 andwhenx = /2, u= 1, andwe have

/2 1 1
/ (cosxsinx)dx:/ udu= = .
0 0 2



4. Find the areaof theregionin thefirst quadantboundedby the curvesy = x(1— x) andy = 4 — 4x 2.

Answer. Thesecondcurve is alwaysabove thefirst, andbothleave the first quadantwhenx = 1. Thusthe

areais L L )
area= [ ((4-40) - (- @))dx= [ (4-x-3)dx= (ax— T —¥) =3

5. Theregionin thefirst quadantboundedby thecurvesy = x2 andx = 1 is rotatedabou the y-axis. What
is thevolumeof the solid soprodiced?

Answer. We sweepoutthevolumealongthex-axis,asx rangesfrom 0 to 1. Thevolumeof theshellof width
dx atthe poirt x is dV = 2mxydx = 2rx3dx. Thus thevolume is

1 m
Volume :/ 2mcdx = — .
0 2



