MATH 172 EXAM 2 Spring 1999

Section 504 Solutions P. Yasskin

7
1. Approximate _[ (x2+2x) dx by using the trapezoid rule with 3 intervals.
1

a. 83

116

162

166 correctchoice

232

® 2 00

f(x) = X2 + 2x Ax=%=2

jZ(xZ +2x) dx ~ [%f(l) +1(3) +f(5) + %f(?) ]Ax = f(1) + 2f(3) + 2f(5) + f(7)
= (3) + 2(15) + 2(35) + (49+ 14) = 166

X2 -1 x2-1 _ 2
v 1S 4, 2 32
X* + X X* + X Xc+1

2. Given that the partial fraction expansion for

2

compute J.;; +_x12 dx.
2tarmix + % +C correctchoice

1(xy,. 1
tam ( 5 ) X +C

1(xy_1
. tarr (2) X +C

;4)(2 + % + C

x2+1)° X

e. None of These

o o

o

xX2—1 4, _ 2 1 4. 1y, 1
Ix4+x2dx_jx2+1 dex 2tarrx+X+C



2
3. Compute: _[ 1 gx

1 21
a. sint(2) - %
b. % —sint(2)
c. n(2+4/3)  correctchoice
d. In(2-43)

x>1 So: X = sed dx = sed@tand do

2 1 2 1 2
_[ ———dx= _[ — = sedtanfdd = _[
1 Jx2-1 =1 Jsecg -1 x=

= [in]x+ @=T| ] = 1n(2+3) ~In(1+0) = In(2+3)

sed@dd = Insed@ + tand|
1

4. The improper integral Izﬁdx
1 (X-—

divergesto —oo

converges to a negative number
convergesto O

converges to a positive number
divergesto + o correctchoice

Ry N e an E TS

1
2 X2+ 1+ sinx

® 20 T o

5. The improper integral

—

a. divergesto -»

b. converges andis < % correctchoice
c. convergesandis = %
d. converges andis > %
e. divergesto +»
“1<sinx<1 x<x2+l+sinx<x+2 L > 1 > _ 1

X2 T x24+1+sinx T X2+2
® 1 © 1 171" 1
(0] ——=—dx < — dx=|—-% = =
Iz X2 + 1 + sinx _-[2 X2 [ X}z 2



dy _ .25
ax =Y

6. Which of the following is the direction field of the differential equation
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Separate variables: jy—lzdyz_[xdx —%=X—22+C

Initial Condition (x = 1,y = % ): —% - % +C C=-3
.1 x 1_3_x2_6-% _ 2

Solve: V=% y—3 5 =5 y = v

E I t: 2 == 2 :1

valuate y(2) 6 22

. The mass density of a 3t baris p=1+x2 £ for 0<x<3. Findthe center of
mass of the bar.

a Xx=12

v — 16
b. X= 33
c. X= %g correctchoice

g— 4
d X= 88

3

M = I PdX—I (1+x%)dx = [x+%}0=3+ 237 =12

mom= IXpdx—Ix(1+x2)dx— x+x3d [X—Zz XT} _% %:

- mom_ 99 1 _ 33
M 412~ 16

99
4

. Find the arc length of the parametric curve x=2t> and y=1t3+3

betweent=0andt = 1.
a. 61 correctchoice

27
b 125

C.

:jl‘/(%) +(%)2 dt:jgm dt=j$t,/716+9t2 dt
1
18

(16+ 9t2)3/2]0 - 17 (25)%2 - %(16)3’2 - %(125— 64) = %



10. Thecurve y=x3 for 0<x<2 isrotated aboutthe x-axis. The area of the
resulting surface may be computed from the integral

2
a. _[ aXyd 1+ 9x* dx
0

o

. IZ 27x3J1+9x% dx  correctchoice
. Iz 27xd1+ x5 dx

: Iz X341+ X8 dx

. Iz 27xd1 + 9x* dx

2
A= Iz(circumference)ds: jz 2ry /1+ (ﬂ) dx = IZ 21x3J1 + 9x4 dx
0 0 dx 0

11. (10 points)  Find the partial fraction expansion for %

o

o

0]

(Do not integrate. HINT: Try x = 0,1,-1.)

2¢_x+2 _ 2°-x+2 _ A Bx+C 2x2 —x+2 = A(X2 + 1) + (Bx+ C)x

x3 +x X(X2 + 1) x xX2+1
x=0: 2=A
x=1: 3=A2)+(B+C)=4+B+C = B+C=-1
Xx=-1: 5=A2)+(-B+C)(-1)=4+B-C = B-C=1

A=2 B=0 C=-1

2x2—x+2 _ 2 _-1
x3 + X X X2+1

12. (10 points)  Compute: j(l—lz)w
—X

X = Sin@ dx = cosfdo

— 1 dx=[—21 _ cosdh = 1 cowde
I(1—x2)3’2 § I (1-sin%9)"? Ico§9
_ 1 _ _ _ sing _ X
_Ico§ed9—jse60d0—tan9+c— cos@+c — +C



13.

14.

(10 points)  Solve the initial value problem gi 1252/(2 = 1%:‘?(2 with the initial

condition  y(1) = 2.

P= 1?()(2 [Pax- |

1J2rXX2 dx=In1+x?) |= ejpdx — (1) = 142

(1+x2)% +2xy = 3x? %[(brxz)y} =32 (1+x)y= I3x2dx= x3+C

Initial condition (x=1,y=2). (1+1)2=1+C C=3

14+ x2W = x3 + 3 _x+3

(1+x9)y=x+ y 172

(10 points) A nuclear power plant went on line at the beginning of the year 198Q It
has produced isotope X at the rate of 10 and the half-life of Xis 20yr. (Soits

decay constantis k = '202 ) The plantstores all of the isotope X it produces. If

there was no isotope X at the beginning of 1980 how much isotope X will there be at
the beginning of the year 20002 (6 points for the equations.)

Let X(t) be the kg of X at time t. Solve: 94X —10-102x  with  x©) =0

dt 20
i : _dax  _ _ 20 In2 _
Separate variables: _[ To_ In2x _[dt 5 In | 10- X| t+C
20
Use initial conditions (t=0, X=0): C= IZ% In10
: In2 20
Solve for X: In2 In|10 X| t— == n2 In10

tin2 tin2

In|10- '”2x| '”2t+|n10 |10- '”2x|—e'n1°e-W=10e-zo

| | |
10 12 — gniog- P - 1106 N2y 10+ 10670 X- %(1— e‘t'zLoz)

The minus is needed to give the initial condition. The year 2000is t = 20. So

200 -20'"2) 200 In2 200 1 100 _
X(20) = 4 2(1_‘9 0 ) = £R-e) = £9(1-3) - 17 ~ 1440




