Calculus|
Exam 3, Summer 2002, Answers

1. Integrate:
a)/(x3+3x+ 5)30@ + 1)dx =
Answer. Letu= x3+43x+5, du= 3(x?+ 1)dx. Then
/(x3+3x+5)3(x2+1)dx= :—3L/u3du= 1&2(x3+3x+5)4+0.
b) /(sin2x+ 1) cosxdx =
Answer. Letu = sinx, du= cosxdx. Then

. 1 1 .
/(S|n2x+ 1) cosxdx = /(u2+1)du = §u3+u+C: §sm3x+ sinx+C.

2. Solwethedifferentialequation

dy
= 1+y%, y() =2
Answer. As anequdion of differentials, this becanesy~—2dy = (1 + x)dx. Integrating:
1 2
—— =X+ x +C.
y 2

Puttingin theinitial valueswe get—1/2 =1+ 1/2+C, soC = —2. Puttingin this valueof C, andsolving
fory:

X2 _
y=(2—-x- 7) !

3. Calculatethe definiteintegrals:

4
a)/ (@ + 3x+ 1)dx

0
Answer. . “ ,

/ (3 +3x+ 1)dx = (Z+3%+x)|g=64+24+4=92.
0
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b) / (sinxcosx)dx

0
Answer. 2 -

n .
/ (sinxcosx)dx = 20 X2 _ 1
0 2 2

4. Findtheareaof theregionin thethird quadantbourdedby thecurvesy = x 3 andy = 2x— x2.

Answer. Draw thegraph. Theregion in questionis thatin thethird quadantrunring fromx= —2tox=0.
Sincetheuppercurneis y = x3, theareais
16 8

0 2 _X4 2 X3 0 _ 8
/_2x3—(2x—x)dx—z—x +§|—2__[Z_4_§]_§'
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5. Theregion in thefirst quadrantbourdedby thecurvesy = /x andy = x is rotatedabou the y-axis. What
is thevolumeof thesolid soprodiced?

Answer. Draw thegragh. Sweepingalongthex axisandusingthe shellmethodwe obtain

1
PSfragreplaggnen §2nx(\/>_<— X)dx = 2n/ (/2 —x2)dx = 2n(§ _ %) — i_’ST )
0 0

Sweepinglongthey-axisandusingthewashemethal we first rewrite the curves asx = y andx = y2. Then
1 1 1 1. 2
v Z/ (my? — my*)dy = 7T/ (Y —yhdy= ”(5— g) =15-
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