NAME: ANSWEER KEY ALPHA NUMBER:

INSTRUCTOR: SECTION:
CALCULUS 11 (SM122, SMIZZA) FINAL EXAMINATION Page 1 of 10
1330-1630 Monday 4 May 2009 SHOW ALL WORK IN THIS TEST PACKAGE

Tear off the last sheet of this exam. It contains problems 27, 28, 29, 30. Do these problems first
WITHOUT YOUR CALCULATOR. When you are finished with these 4 problems, return the

sheet to your instructor, take out your calculator, and complete the rest of the exam.

PART ONE: MULTIPLE CHOICE (50%). The first 20 problems are multiple-choice.

Fill in the

best answer on your Scantron bubble sheet. Write your name, alpha number, instructor and
section on this test and your bubble sheet and bubble in your alpha number. There is no extra
penalty for wrong answers on the multiple choice. Show all your scratch work on this test.

CALCULATORS PERMITTED FOR THIS SECTION.

4
1. Determine Iof(x)dr for the function f 72t

whose graph on the right consists of 2 line segments.

a) -1 b) 1 | %

d) 25 e) 45

-7t

2. Determine the tofal area bounded between the curve y = cos(x) and the x - axis (y = 0)

over the interval [0, 7].

K y
A=, ( entddy r\
a) -1 b) 0 ° 7 \,

c) 1 @ =2 /Ma'tuu/o:: J/MKC”K.) l
—

e) 2«

By

3. Find the volume of revolution obtained by rotating
about the x — axis the region R bounded by

y=x, y=0, and x.zl, V:jfﬁ_{;ffx @ )
: e K
a) 13 b) 2 = (il dy .

2 d 3 E
0 CEDD) R

e) x/2

4. Find J‘mf(x)dx given that J;f(x)a‘x:__ﬁ+,2_ .
1 ! t+1 ¢

d) 2 e) does not exist

b) oo ¢) 0 f{m{(’ﬂdf _/ /\f{f{umﬁ;]
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5. After a u - substitut

ion, the definite integral I ]2(3r2 +1Vx? +x dx

equals which of the following?

2) Lzsfe_r du

c) ngus"lzdzf
2 i
d) L ~ u'? du

e) J.wi—du

LA pm= ,’&iK = ol 3(3')41"’)’6#

’_._f‘.-—az_, i ol-——-—-'&-""/o

fﬂtx&

6. After one integration by parts, the indefinite integral Ix3e’dx could equal which of the

foll(wving?1 ﬁj_‘/{: X3=“ Lo 3:(2(,(
gy x'e Jxed MW ﬂd/zc=ﬁ>/b’”€¥
= G -
Z_ x
S ffx@ = e f i
o) x%e* - EY o S
d) xse’“_[xze"dx = e Ju 3}(0(//\

e) none of the above

7. Use two steps of Euler’s method to ’, AT ""““"4 Y
approximate y(2) if y'=2x+y and y(0)=1. #l4lq |4 ”{Jg "’{’(u rag| =hys
(Use step sizeh=1.) % Q &f /C(fi =/ Iri=2 | O+1=/
2. |2)ez 1)= A+4L = =
a) 0.1 b) 0.2 c) .2 ) 6[(5 f G =2
NN CED -l
= C/jGJ =4
8. The direction field on the right could correspond to
which one of the following differential equations? 1 4
- S ~
a) p=x? b) y'=1-x
¢) Y=x+y d) y'=x'+y’ | B
. - \J \:: _:; 7N
A WM A«&aw 40 of Ufuau
\ ‘Hr \ \
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9. The function y =xe” is a solution to =X @f
which one of the following differential equations? ) g ¥
g = e e
a) }.'+}f:€1 z ~ e);_x &K-ch
¢) y' = -4y ) y'-y=0 = C‘T "g‘ ;
e) y' =16y = e
10. A chain, 50 ft long, weighs 2 Ibs/ft and A
hangs over the edge of a building 100 ft high. 4 W= kA e
How much work is done in pulling the rope 0 e /"'{
to the top of the building? X ax - <6 ] Wrr. X
a) 10,000 fi-Ibs 5 = (%—“—’v)f‘"‘ ) 'K?t)
7500 fi- & £
c) 1,000 fi-Ibs e B 5/
d) 500 fi-lbs S W= \L 2% o ﬁ
e) none of the above S el
= X/O”;' &2) =&,8500 f&—%

11. A simple series RC circuit consists of a capacitor with capacitance C = 0.5 farad, a resistor
with resistance R = 3 ohms, and a constant EMF with E = 7 volts. The initial charge on the
capacitor is Q = 4 coulombs.

Kirchoff's law leads to which of the following differential equations for the charge O(z) ?

a) 20'+30=7 b) 30'+050=17 sz cQ=€ =4
(C_j 30'+20=7 ) d) 40'+30=7 2 5@4—:’}@:7

e) 70'+20=4 = 3@{4- ,2@ =7
12. Find the best approximate distance between a (v,8)=(2,T/)
the two points in the plane whose polar coordinates [ 3=, Z)
(r,0) are (2,7/6)and (2,7/3). _ @ &) =(z 7))
(Hint: first change to Cartesian coordinates.) i )
*4)=(v5, 1)
a) 06 7
b) 0.8 = "
d = 4f (-5) +(457)
1.
w14 = ’1/ i-v3)"

= .04
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13. We learned that the area inside a polar region

%
2
can be written as A = J‘:—lz—rzdﬁ. Find the area A & j -i ‘ 1(3 6)] do
inside one loop of the 3-petal curve r = sin(36). 1: )
{Hint: Use your calculator or use the trig identity = I Z A [ /-t (e® ]ds
. 1 - cos(2z & -
sin ’ (z) = “—*—5-("—"1 4 y 1]7 ° . ﬁé
T n”% _ {f_ f; o - e )J /
& 0
a) =« b) ~/3 w
. Y ; o / R
c) 76 : ) N [Kﬂ/’-’o —~(’o—0>7:: b
9 rie (DD 4 1% 2
.r"/r ..\'\
/

55 g S il 1 1 1
14. The infinite harmonic series is given by 1 + = + z i P % i

1

The infinite alternating harmonic series is given by 1 - Z +—-=+ .

1
4

L

Which of the following statements is true?

a) Both series converge to the same sum.

b) Both series converge, but to different sums.

c) Both series diverge.

d) The harmonic series converges, but the alternating harmonic series diverges.
The harmonic series diverges, but the alternating harmonic series converges.

15. Find the open interval of convergence for nalir At )i[/

. = (x—-10)" | )
the power series centered at 10, ,,Z:,:—nf * f { &M‘.( y é LTL—EL- ) /‘(’V
a) (5,15) Ao (Qaf AT W [4>
b) (-5,25) - | A+
c) (-20,40 ) -
L. ) = el o foillx,

ORI, ,
*-‘
e) none of the above Areo A

i = BE -ﬁmu’}{y ﬁmjwﬁ%
—— —-— nﬂ)
— /
16. Find the sum of the geometric series 16 + 12+ 9+

a) 32 c) 40 = QAGA+GA
d) 400 e) the series diverges ,affML AEIL M\_‘e Az %

£ Q.

Jalcy = WMT /A
e ‘__’:.‘.537 = /Y = 64
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17. Two forces F, and F, with magnitudes

4 and 2 Newtons respectively make angles of
30° and 60° respectively with the positive x -axis.
If /= F, + F,, the angle / makes with the

positive x — axis is closest to which of the following?

—ma) . —E L4t (30") ‘%M(io» <als, 2>
) 45° F*élm(;,@)g/aaao> <1 V3>
d) 50° = e
e) 5590 F'— F F < Jr—#f
a+/3 |\ = 39
iy (‘MH 3°

18. Which of the following expressions could result in a vector?

a) f.a G c) (@ b)x¢ d) (@-b)-¢ e) none of these
a x

19. Which of the following is an equation for the plane
going through the point ( 1, 1, 1) and perpendicular to i
thelinex=3+2t, y=1+3t, z=5+4t? N \ ¥= 32l

gsz-cst
@ 2xr e =0 X%:_Mf
Vv

el

=

.

b) 3x+ 1y +52=9 S Re

c) Ix+1y+1z=9 i Vi el 3

d) 2x+3y+4z=0 it N=42,5%92 o v '

e) none of the above =5 (e ,t,_.,)q-;)( —yo)+a(22.)=0 )
= 2(%-s) 1"3/?00 + Hle=) =0 =2 2K +3Y e 9

20. Find the vector projection of b =< 1,2 > onto a=<43>, proj ab ;

>zs:
Jal

/ z5>4‘//57
<< > ff) 32
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PART TWO. Longer Answers (50%). These are not multiple choice. Again, SHOW ALL
YOUR WORK ON THESE TEST PAGES. CALCULATORS PERMITTED FOR ALL
PROBLEMS EXCEPT 27, 28, 29, 30.

o . ;
21. a) Use your calculator to approximate Ine * dx . (Show three decimal places in your

answer.) j( 6"(?(»02_)} x,0 J> = L4943

b) Simpson’s rule using » subdivisions is

3. =-§A3i[f(xﬂ)+ 4f(xl)+2f(x2)+4f(x3)+._,+2f(x;_2)+4f(xn_,)+f(xn)].

Use Simpson’s rule with 4 subdivisions, §,, to approximate L] e*'dx . (Show three decimal

places in your answer.)

|

g s L = L#t
Fo o e Fs Xy

_ " A L Ve 4
Syz X [y etiactrae <]

22. We learned that hydrostatic force = (pressure)x(area). An aquarium 6 ft long, 3 ft wide, and
4 ft deep is full of water. Use the fact that water pressure at a depth of d ftis (62.5)(d)lbs/ ft*
to find:

a) The hydrostatic force on the bottom of the aquarium.
Af =(gpasone (m)
_(4‘;‘5)@( (ﬂv )( 3%¢ ff 4500 A

b) The hydrostatlc force on one end (4’ x 3°) of the aquanum

% %Wﬁ M?WZZ sK) o (3 s x)fte

> /({ f @25)(5>?<”“/7‘
= /]5'90%.
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23. Write out the first three terms of each of the following series and tell whether each series
converges or diverges (you must justify your answers):

)z4n+l _%+~$~+%+'
| | 3 =z
Lo 104 :,f; i émﬁjﬁ/{ {Tw drorm 1
G foa ] 0 = Tho i dovisge byl vy et
g
b)ig—j = é“*j‘"‘i'*

2
2
L @) Lo g @%)f-;—ﬂﬁﬂ AR
e A 3 =2 =7 °° {

24. Assume that y(f) (lbs) is the amount of radio-active material at time t (hours).
If y(¢)satisfies the differential equation gz =-.069y, and y(0)=10,
t

solve for y(t) and determine approximately the half-life (hours) for this radio-active material.

i{g::-ou3 s g %(_.—%?oﬁ“ m‘sfj@z - ot =

e - 04T
/Zk{ [ -—oc,?fw = o IJI (—OMEL%):, ,é,[za}::ec’.
%5[ _ Aer,()é?z_ 3@)#_{0::% 0= /4@9/4__/0
T ot
=y i/ | i -
Z,{«' T whay=5— S=10€
qfn% | + . e-gjff s Ayt i
S b SEESY =B A
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25. Find the first 4 non-zero terms of the Maclaurin series for f(x) = (1+x)™* by finding the

Maclaurin series coefficients directly.
I/

’6(}( Cu;( )i_:)-—z %K)—ék’)‘gigmx .;?{(au G

w=-20r¢ {GJ: =2
x:&j B 32(“){)&:{_6(0}-52 1 =2 +5_£._ —‘//3/2()(

Jsct RGEVE

i1l

FE ]

| =2 +3X *“747( ¥

I

26. For the triangle shown on the right whose vertices are the points P(1,1,0), Q(3,2,2),

and R(4,2,1): .1)
(3,
a) Find the vectors @, PR and the interior angle 6. Q
P@=<-—211;—2> ?g;<3) !) !» ’P(_JJ‘I’O\
© = (?Q PR \ i iy /p\(qg;,,i)
PGl PR /I
= 2572° =» 44 rata |
b) Find the area of the triangle A POR. i % 2 [ - ) .\)3 f/i_é/ZI/
- Tl Tl B cl = —J 2z 2}
crea_ APQR = ‘-;—_/PRN’)EP) 5/, e
= e — < IJ—+} £>

/
Z/ J+—1L+/

= A
2
>
-—'-7—( BT
5 2

¢) Find an equation for the plane going through -
the three points P, Q, and R. ML /D(//} '0) a,»j /U"':( ) hﬁ/, I
/
/ (z(-f> - %5(—&5 + ’é*")
L-FytE T3
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CALCULATORS NOT PERMITTED FOR 27, 28, 29, 30.

27 a) Evaluate J'; (4x° +8x +9) d ,

= 14+1[’£L+-%/l = 1edef =14

b) Find the area of the region R sketched on the right £y
bounded by the two parabolas y = x* —4x and _
P S it pdonedan ’K%‘“: -y +2 - xK32X
5 d 1 21K -¢X=0 J
.22((2; —53:0 Z 1 I h ] X
zf[ Krex) - xMﬂdﬁ > y=om 3. ’ ’
o R
= [ T-afnrld -2
© 5 \ J
- % 2 _ 2 /1 .
= “-g?(+5)( /O— —*C?’ *5(7") éyﬁﬁ’l? g =)
28. Evaluate the following indefinite integrals showing all of your steps:
a) J‘[Sin(3x)]’0 cos(3x) dx ,Z)C,o(-" At (3’() 28 5&1&%’)&{%
= Ldu = (G
= [t da
_ =l *’C, - [ W(B 39’} 2 gl
S
b) I _ﬁ_jidr @W
(1=1)(t-2)
/76 -4/ 5 g ﬁ? 7/%"'"”" Aéé..&){—é(?{“!)

__-%7*“—'5" t ;(’f-;)(?f-z f’/ 76-2' Gilt=2 ;2&;—0+1§(21>
2 f’> ( %E

aaulte] et i)

L[Sl -8
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29. a) Evaluate Ixesxdr showing all steps. ,,Jj%m@

:/A/U“-fv"d«, /éixf,:xi;‘d“:" sy
5% - o = &
= ’)<6 - _E_D/__. +C
e oS
b) Use separation of variables to solve for y explicitly if % = 005(23 2) :
Y
gz-. = m{BK)“lﬂ(
= - Ce
o [yhy= [tk
/ L A (3 KS*C
= 3 51 - >
Al Cs 7() "‘“/4

30.  Sketch the region R bounded by the curves y = x* and y = x, and find the volume of the
solid obtained by rotating the region R about the x — axis. (Use the washer method.)

1 AV=wdd m
j — 7( ,e‘- A}) A
N =7 (@') ('K) )4"(




