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Part | is multiple choice. There is no partial credit. 12 /10
Part Il is work out. Show all your work. Partial credit will be given. 13 /10
You may not use a calculator. 14 /10
15 /10
TOTAL
Formulas:
MnZAX[f(LZXl)—Ff(LZXZ)-F'“-Ff(Xn;;Xn)} IInxdx=xInx—x+C
Ty = %[f(xo) + 2f(X1) + -+ 4+ 2f(Xn-1) + T(Xn) ] jtanxdx = —Injcosx|+ C
S = %[f(xo) + 4f(X1) + 2f(X2) + -+ + 2f(Xn-2) + 4 (Xn-1) + F(Xn)] _[secx dx = In|secx + tanx| + C
[Em| < %_?)3 where K > f"(x) forall xin [a,b]
|E+| < %_?)3 where K > f"(x) forall xin [a,b]
[Es| < Kb-a)® where K > f®(x) forall xin [a,b]
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Part I: Multiple Choice (5 points each)

There is no partial credit. You may not use a calculator.

1. Compute jw Ll gx
e

xInx
a. 0
1
b. )
c. 1
d. e
e. ®

2. After separating variables, we can solve the differential equation dy _ ty +

dt
a. J.(% +y) dy = Itdt

b. | yzil dy = [ tat

. _[(yz +y)dy = I(t +1)dt

51

e. None of the above, the differential equation is not separable.

L .
y by solving

o

o

3. Compute HQOM(ZB—;e”)
a. 0
b. %
-3

o)
8



4
4. Which of the following gives the Trapezoid Rule approximation to _[ %dx with n = 4?
2

o HEegedted]
o 4302t 2 ]

o 43 dadetad]

d. %:In2+ln%+ln3+ln%+ln4}

e. %:In2+2ln%+2In3+2|n%+|n4}

4
5. If you use the Trapezoid Rule with n =4 to approximate _[ %d)@ which of the following is
2
the smallest upper bound on the error |Et|in the approximation?

a.%
b.%
c.4i8
d.9i6
e.ﬁ

dy _ xsin2 + ytanx is 1(x) =

6. An integrating factor for the differential equation X

[cosx|
e—seczx

e—[tanx|

® 20 T

7. Find the arc length of the parametric curve x = 4cog, y = 4sint for % <t< %
T
.
"3
C. %
d. 47”



8. Atank is completely filled with water. The end is
a vertical semicircle with radius 5 m as shown.
Which integral gives the hydrostatic force on this
end of the tank?

The density of water is 1000k_g3 andg = 9.8 5 5 5
m sec

a. 9800| Z(S—y)ZJT—yZ dy
b. 9800]2(5+y),/ﬂdy
c. 9800_[2(5—y)(25—y2)dy
d. 9800] Z(5+y)2m dy
e 9800_[2(5+y)(25—y2)dy

9. The parametric curve x=¢e'—t, y=4e" for 0<t<2 isrotated about the x-axis. Which
integral gives the area of the surface of revolution?

HINT: Look for a perfect square.

2

a [ on(et-t) (@ +2¢ + 1)
0
2

b. [ 2n(e' ~ 1) (¢ + 1)
0
2

C. _[ 8re’? (e® + 2¢e' + 1) dt
0
2

d. | 8re® (e + 1yt
(ZJ

e. _[ 8re’2 Je! + 1 dt
0

10. Calculate the x-component (or coordinate) of the center of mass of a plate with uniform density
p and whose shape is the quarter circle of radius 3givenby 0<x<3 and 0<y< J9-x°.

a. %
b. QT”p
c. 9
g
e 4



Part Il: Work Out (10 points each)

Show all your work. Partial credit will be given.
You may not use a calculator.

11. Determine whether each of the following integrals converges or diverges. If it converges, find
its value.

Hint: Partial fractions

o 2 . . .
a. —< _dx Circle one: Converges Diverges
Il 2X + X2 9 g

Explain:

1
2 . ) .
b. dx Circle one: Converges Diverges
Io 2X + X2 9 g

Explain:



12. Determine whether each of the following sequences converges or diverges. If it converges,
find the limit. Fully justify your answers.

a. Limocos(%[) Circle one: Converges Diverges
Explain:
. sinn - : -

b. LII‘Q)T Circle one: Converges Diverges
Explain:



13. Solve the initial value problem

d .
xd—i 1oy = COX  with  ym) = 2.

14. Compute the surface area of the surface obtained by rotating the curve x = 1+y? for
1 <y< 2 aboutthe x-axis?



15. A tank contains 40 Ib of salt mixed with 60 gal of water. Salt water containing 4 Ib of salt per
gal is added to the tank at the rate of 3 gal per min. The tank is kept thoroughly mixed and
drains at the same rate.

a. Write out the differential equation and the initial condition for St), the number of Ibs of salt
in the tank at time t.

b. Solve the initial value problem.

c. How much salt is in the tank after 20 hours?



