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Instructions: For Dept use Only:

You may not use notes, books, calculator or computer. 1-10 /50
Part | is multiple choice. There is no partial credit. 11 /10

Mark the Scantron with a #2 pencil. For your own records,

12 /10
also circle your choices in this exam. Scantrons will be collected
after 90 minutes and may not be returned. 13 /10
Part Il is work out. Show all your work. Partial credit will be given. 14 /10
15 /10

THE AGGIE CODE OF HONOR:

An Aggie does not lie, cheat or steal, or tolerate those who do. TOTAL




Part I: Multiple Choice (5 points each)
There is no partial credit.

7
1. Use the Trapezoid Rule with 3 intervals to approximate j X2 dX.
1

168

118 correct choice
114

84

59

® 2 0 T o

Ax=%=2 f(x) = x?

To = ax( 1) +13) +18) + 1)) = 2(L + 9+ 25+ L49) - 118

94
2. If you use the trapezoid rule with 47 intervals to estimate I e dx your answer will be
0

too large because e** is concave down.

too small because €< is concave up.

too large because eX’ is concave up.  correct choice
too small because X is increasing.

® 2 0o T o

too small because €*° is decreasing.

Since e¢ is concave up, the secant lines are all above the curve.
So the area under the trapezoids is larger than the area under the curve.

/2
3. Compute _[ sec?0do
0

-1

a
b
C.
d
e. diverges  correct choice
nl2

w2
jo sec?0df = [tang ]’

= lim tanf-tan0 =00 -0 =
X—>7



4
4. Compute I X—lzdx
-1

o
© Nw Ko

d. -2

4
e. diverges  correct choice

[ fria e ST [ L4 i
() () () G - ()i -G )

5

= 00— = + 00 = ©

4

5. The integral Iwww is

a. divergent by comparison with Jm % dx.  correct choice

o

. divergent by comparison with J'w % dx.

(9]

. divergent by comparison with Jm % ax.

o

. convergent by comparison with J'w % dx.

D

. convergent by comparison with Jm % ax.

The integrals Jm % dx and Jm % dx both diverge because Jm % dx = k[lnx]: =

Since 3+S|—Xn(x) > % we have Ij ?’JFS'—Xn(X)dx > oo and so diverges.
Since w < % we have J:O ww < oo and cannot conclude anything.
6. Find the integrating factor for % - %y = X2
a. x*t
b. 4Inx
c. x*  correct choice
d. —4Inx
_1lys
e —3X

p--4 [ Pdx = -ainx | = g4inx — x4
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So f'(1)=12-f(1)?=12-22=-3

X2 —f(x)2.

df
dx

correct choice

-1
. =2
. =3
d. 1

e. 2
As a solution, y =f (x) satisfies

8. Suppose the function y = f (x) is the solution of gi = x? —y? satisfying the initial condition
f(1) =2 Findf'(1).



9. Find the length of the curve x=2t?, and y=1% for 0<t<1

a. 732
b. 108
c. 7

61 .
d. 57 correct choice
e. 1

As a t-integral, the differential of arc length is

ds_‘/( ) (E)Zdtz [(4)% + (3t2)% dt = V162 + O dt = t,/16 + 92 dit

So the arc length is

1
L=I®=Inﬂ&ﬂﬁm u= 16+ ot du = 18tdt

2u3/2 L B B ﬂ
‘mjfw[ 3L 57 (125-64) = o5

10. Thecurve y=sinx for 0<x < isrotated about the x-axis.
Which formula gives the area of the resulting surface?

a. IZ 27rcosxm dx
b. I; 2rsinxy/1+cos?x dx  correct choice
c. IZnCOSXMdX
d. Igngnxmdx

T
e. j Sinxdx
0

As an x-integral, the differential of arc length is
ds = (gy) dx = 1+ cos?x dx

The radius of revolutionis r =y = sinx. So the surface area is

A= _[Z 2zrds = IZ 27 SinX4/ 1+ cos?x dx



Part 1l: Work Out (10 points each)

Show all your work. Partial credit will be given.

11. Compute Iw%dx
1

u = 2lnx dv = % dx
Integrate by parts: X
du = % dx v= —%

2o -2 | Box- [0 3] - (-2 4) - (242 -3)

12. Simpson’s Error Formula says:
The error Es in approximating I:f(x) dx with n intervals satisfies
K(b-a)®
180n* .
Use this formula to estimate the error in approximating Il % dx using n =30 intervals.

|Es| < where K > max|f@(x)| for a<x<b.

b-a=4-1=3
f— % _ X_l fl = _X_2 £ = 2X_3 £ = _6X_4 f 4 — 24X—5
The largest value of 24x° occurs when x = 1. Sothe smallest K is K = 24.

Kb-a)° _ _24@3)° 24.3 8 4 s
E<| < = = = = =4x10
Esl 180n* 180(30)*  180(10)*  20(10)*  10(10)* g

13. Find the centroid of the region in the first quadrant bounded by y = /X, the x-axis and x = 4.

A= sz(x)dx= jzﬁdx= [ & ]Z -2:42 _16

My:J.:xf(x)dx:J'zxﬁdX:|:2X5/2 :|4: 2.452 _ 64

5 1o 5 5
2
)‘(:&:iﬂ_].Z y
A 16 5 5 1
4 4 4
= l 2 = l = X—2 = T t 1
X—Iozf(x) dx-jozxdx [4 L 4 o0 ! X4
g_Mx _ 3,_3
Y="A 6%~ 12



14. Consider the differential equation: TR

a. Find the general solution:

METHOD 1:  The equation is separable.  Separate and integrate.
[ Ay p—— inyl = 31N +9) + C = In @58 +C

x2+9
Solve for v:

ly| = eC¥x%+9 y=AJx>+9  where A= +e°

METHOD 2: The equation is linear:  Put in standard form. @ x
dx x?>+9
_ X _ X __1
PO) = —7"5 [P()dx = - X2+9dx-—§ln(x2+9)
: . : PeOdx __—Lin(eie) 2, gy-12 1

Find the integrating factor. | = eI =e 2 =X¢+9) "= ————
IX2+9

1 dy X

Multiply the standard equation by I(t).

Recognize the left side as a derivative of a product. %(

Integrate and solve. 1 y=A y=AJx?+9
X2 +9
b. Find the solution satisfying the initial condition: y(0) =

Substitute x=0 and y=6:

6=A/0+9 =3A A=2 y=2/x2+9
c. Find y(4):

y(4) = 2J42+9 =10

1

X2+ 9

6

XX _y-0
J@ro & 9@

y)-o




15. A salt water fish tank contains 20 liters of water with 700 grams of salt. In order to reduce
the salt concentration, you pour in salt water with a concentration of 15 grams of salt per liter
at 2 liters per minute. You keep the tank well mixed and drain the mixture at 2 liters per
minute. Let S(t) be the amount of salt (in grams) in the tank at time t (in minutes).

a. Write the differential equation and initial condition for ).

adS _ 19 .51 S .o 1 aS _on_ 1
& ~ BT %min 20 %mn O g ~ 30 1°S
S(0) = 700

b. Solve the initial value problem for ).

METHOD 1: The equation is separable. = Separate and integrate.

as _ _dgl =
I—so—is jdt 10In|30 10s| t+C
10
_lg__t C _ 1 q| _ acrnoat10
Solve. In|30 L s| i -5 |3o L s| e Cllog
_ 1 c_ ppt0 _ 4+a-Cl0 1 c_ 2n_ Ant10
30 10 S= Ae where A = te 10 S=30-Ae

S = 300 - 10Ae 10

Use the initial condition. At t =0, we have S= 700
700 = 300 - 10A 10A = -400 A =-40
Substitute back. S = 300+ 400e Y10

METHOD 2: The equation is linear:  Put in standard form. % + 1—108 =30

Find the integrating factor. | = exp(jl—lodt> = el10

Multiply the standard equation by I(t). e“lo% + 1—10e“1°S = 30e"10

Recognize the left side as a derivative of a product. %(et’lOS) = 30e¥10

Integrate and solve.  eV°S= I 30e¥%dt = 300e"1° + C S =300+ Ce¥10

Use the initial condition. At t =0, we have S= 700.
700 = 300+ C C = 400
Substitute back. S = 300 + 400e 10

c. After how many minutes will the amount of salt in the tank drop to 400 grams?

Set S=400 and solve for t:

_ -t/10 /10 _ 10 _ 1 —t _ 1
400 = 300 + 400e 400e110 — 100 e = 4 = |n( 4)

t= —10In(%> t = 10In4



