Name Sec 1-14 /70
(Print)  Last, First Middle
15 /10
Signature ID 16 /110
MATH 152 Final Exam Spring 2002 17 /10
Sections 513,514 Solutions P. Yasskin
Multiple Choice: (5 points each)
b2
a.
b CORRECT
9
“ 7
d. 3
e. Diverges
, w 9
_.3 _9 _3 3 __4 __9 _
a= 22T 4 r= Ir<1 AT 1.3 4.3 9
2
4
2. Find the angle between the vectors U =(1,1-1) and V=(1,-2,-1).
a. 0°
b. 30°
c. 45°
d. 60°
e. 90° CORRECT
U.-v=1-2+1=0 coy = =0 6=090°
FIIVI
3. Find the arc length of the curve x = 3cos$t y=4sift for 0<t< %
HINT: When you differentiate, remember the chain rule.
a. % CORRECT
b. 5
c. 6
d. 12
e. 10r
dx _ _geogsint I - gsintcost
dt dt
nl4 2 2 nl4 nl4
_ dx ﬂ) _ — - _ .
L= _[O J( at ) + ( It dt = _[O J36 cogtsin’t + 64 sirftcosit dt = _[O 10sintcostdt
71'/4
= Bsirtt|] 2



d—i = 2Xy+ Sinx.

4. Find an integrating factor for the differential equation d

a_ e—COS(

b. e—sinx

C. eCOS(

d. e

e. e  CORRECT

%—2xy=sinx = P=-22X = Izejpdxze"‘2
5. The area between the curves y=x?>+2 and y=2x+5 for 0<x<6 isgiven by the integral:
6
a j(x2+2)—(2x+5)dx
0
6
b. j(2x+5)—(x2+2)dx
0
2 6
c. j(x2+2)—(2x+5)dx+j (2x+5) — (2 + 2) dx
0 2
2 6
d. j(2x+5)—(x2+2)dx+j (X2 + 2) — (2x+ 5) dx
0 2

3 6
. j(2x+5)—(x2+2)dx+j (x2+2)—(2x+5)dx CORRECT
0 3

X°+2=2X+5 = x2-2x-3=0

= xX+1)(x-3)=0 = x=-1,3
ForO<x< 3, X+5>x%x24+2 o
For3<x<6, x*+2>2x+5

3 6
A:j (2x+5)—(x2+2)dx+j (X2 + 2) — (2x+ 5) dx
0 3

6. If U points North and V points South-East, then UxV points
Up

Down CORRECT

East-North-East

West-South-West

e. North-West

Hold your fingers North with your palm facing East. Rotate your fingers East and then South, until
they point South-East. While your fingers rotate, your thumb points Down.

& o0 oo

7. IEQXZInxdx=
1

a. 2e3+1 CORRECT
2e3 -2

2e3

3ed — 3e?

3e3-3e?+3

©® oo T

u=Inx dv= 9x?dx

1 je3x2Inxdx= 3x3lnx—_[3x2dx= [3x3lnx—x3}e =2e3+1
du= dx v= 3x3 1 1



|a

8. The region bounded by x=0, x=cosy, y=0, y= is rotated about the x-axis.

N

Which mtegral gives the volume of the solid of revolution”
a. _[ 2 cosy dy
0

J212
2rxarccox dx

0

nl4

C. 2rycosydy CORRECT
0
J212

d._[ m(CoSX — x?) dx
0

e. 2ry? dy

0

y-integral  cylinders
r=y h=x=cosy

nl4 nl4
V= _[ 2rrhdy = _[ 2rrycosy dy
0 0

d
0 1

0.1
9. With error |E|< 0.0001 evaluate _[ sin(x?)dx. HINT: Use a Maclaurin series.
0

0.1)3

a. 0.1- 6

b. 0.1
0.1)3
3

d. (0.1)? -
e. (0.1)?

CORRECT

(0.1)°
6

C.

inx = x— X 4 ... inx2 = x2 - X2 4 ... “sinx?ydx = X _ XL
Sinx = X 6+ sinx“ = X 6+ IOS|mx)dx 3 42+

0.1)3
—

0.7

—7
I < 10

0.1
Using 1 term: _[ sin(x?) dx ~ The error is less than the nextterm |E| <

10. Using a trig substitution, _[—2 becomes
V9 + 16x

1
a. 3jcos@d@
1
b. 3J.tanede
3
C. 4jse69d9
j se®dd CORRECT

1
e. 7 Ism@d@

N

seéede _ 3 (sedodd _ ljsechO

I ,/9+ 16x2 I Jo+otare 47 3sed

4x = 3tand  4dx = 3sedod9




11. The partial fraction decomposition of 1 is

2

A L X2 — X
a. X11+?
b, TR CORRECT
C.?—Xil
d.7+x+1
e 1 1
" x+1 X
1 __1 _A. B
X2—-x  X(x-1) Xx*x-1 *
= A+B=0, -A=1 = A=-1 B=1 =

1=Ax-1)+Bx= (A+B)x-A

1
X2 —x

1

_ =1
- X txZ1

12. A 4cm barhas density p =1+5x3 % where X is measured from one end.

13.

Find its center of mass.

a. Xx=324
b. x= 1032
%= 21
c. X= &g
d. x= 38 correCT
v - 321
e X=-~7
4 4
M= [ @+ 5¢)dx = [x+5—x4} — 4+320= 324
0 4 0 4
4
M1 = [ x(1+5¢%) dx = [X—2+x5} — 8+1024= 1032
0 2 0
lim -SiNX — XCOSX _
x-0 X3
1
a. 6
b. % CORRECT
1
C. %
d. 3
e. oo
inx = x— X 4= xo X, _1_ X
sinx = X 3!+ X 6+3 cosx31 2+
_ X (xo X2
lim -SINX = XCOSX _ |im (X 6 " ) (X 2 * )
x-0 X X=0 X3

X=M =324 “ 2732
—o X2
. XCSOSX—X 5
X2 X2
6 2" _1 1_1
x3 2 6 3



14. If y(x) satisfies the differential equation dy _ § and the initial condition y(0) = 3, find y(4).

dx
a. 1
b. 2
c. 3
d 4
e. b5 CORRECT
Iydy—jxdx = y7zx7+C = y=1Jx2+2C
x=0 & y=3 = %z%JrC = C=% = y=4X°+9 = y@4)=5

Work Out Problems: (10 points each)

15. Find the work done to pump the water
out the top of a hemispherical bowl of

radius 5cm ifitis filled to the top.
gm
cm?3’
The acceleration of gravity is g = 98

The density of wateris p =1

Ocm
sec?

Measure y down from the top. The slice at depth y must be lifted a distance D =y, and has
radius r which satisfies r?+y? = 25, So this slice has volume dV = zr2dy = n(25-y?)dy. The

force to lift this slice is its weight dF = pgdV = pgr(25-y?)dy. So the work is

S 5 5 y2 y4 5
W= ["DdF = [ ypgr(25-y?)dy - pgr | (28y—y®)dy = por| 252~ - -
0 0 0 2 4

0

_ A1 17_ por5* _ 9807625
= ponst| 3 -4 | = 20— - %



— (x—4)"

16. Find the radius and interval of convergence of Z ( Be sure to check the endpoints.
n=2

3lnn
. X—4)" x— 4)mt
Ratio Test: an = % Ane1 = W
1
| @nal xX=H""  3In Inn _ h Al n | _w
12 | = Fime D ey |~ KM 1y | T K Am | = kA<t
n+1

Radius of convergenceis R = 1.

Convergesif 3<x< 5.
n

At x=3 the seriesis Z (3 ) which converges by the Alternating Series Test.
n=2

At x=5 theseriesis T}m We apply the Comparison Test with > 3_1n which is a
n=2 n=2

o0

divergent harmonic series. Since n> Inn we have 1 . _1  andhence Z 31

also
3n 3lnn

n=2
diverges.

So the interval of convergence is [3,5).

e} - nean
17. Determine if the series Z % converges absolutely, converges conditionally or diverges.

If it converges, find the sum.  [f it diverges, does it diverge to 4w, —o or neither?

Show all work and name any tests you use.

Circle One: Converges Absolutely Converges Conditionally  Diverges
Fill in the Blank:  Converges to e?
Or Circle One:  Divergesto 4« —o  Neither

The related absolute series is Z 2—| Since e* = Z X—I we conclude Z 2—| =
n=0 n=0

20 T

n! T (n+ 1)
81 _ g 2™t ol _ 2 _

”—r:g) an !1I—>oo (n+1)! 2" ™o (n+1) 0<1

= Absolute series converges and original series converges absolutely.

0 4yNon
Similarly, since e* = Z X" we conclude Z% = e2
n=0 '

Alternatively, apply the ratio test:  ap =

—  Original series converges to e



