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NAME GRADING KEVY

STUDENT ID #
RECITATION INSTRUCTOR
RECITATION TIME

LECTURER

INSTRUCTIONS

1.

There are 10 different test pages (including this cover page). Make sure you have a
complete test.

Fill in the above items in print. L.D.# is your 9 digit ID (probably your social security
number). Also write your name at the top of pages 2-10.

Do any necessary work for each problem on the space provided or on the back of
the pages of this test booklet. Circle your answers in this test booklet. No partial

credit will be given, but if you show your work on the test booklet, it may be used in
borderline cases.

No books, notes or calculators may be used on this exam.
Each problem is worth 8 points. The maximum possible score is 200 points.
Using a #2 pencil, fill in each of the following items on your answer sheet:

(a) On the top left side, write your name (last name, first name), and fill in the little
circles.

(b) On the bottom left side, under SECTION, write in your division and section
number and fill in the little circles. (For example, for division 9 section 1, write
0901. For example, for division 38 section 2, write 3802).

(c) On the bottom, under STUDENT IDENTIFICATION NUMBER, write in your
student ID number, and fill in the little circles.

(d) Using a #2 pencil, put your answers to questions 1-25 on your answer sheet by
filling in the circle of the letter of your response. Double check that you have filled
in the circles you intended. If more than one circle is filled in for any question,
your response will be considered incorrect. Use a #2 pencil.

7. After you have finished the exam, hand in your answer sheet and your test booklet to

your recitation instructor.
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1. Which of the following statements are always true for any three dimensional vectors

@ and b.
) @a-a=o0 _ A. Tonly
(II) (@xb)-@=0 II only
(I) @xb)xa=0 C. II only
> D. II and III only

a
E. none
T\’uﬁ—)a"\“‘a ’LO‘(‘

(I) Twue: axb

() o abuays Ceue (T ]

2. Leta= xf—j’+ 10% and b = zi+ 7_:§f+ k. For which value of z is the vector projection
of b onto @ equal to 0? (i.e. projzb = 0)

—

TO'_.-\; = a’b.,_-ai A. =10
Poig ld)* B 3
. T =
xl"7x *10 - C. z=7
E D. z=0
lwoéng =0 — x—7%+1:0=0 @xzs
(x-—g)(}(—Q) =0

’x:2/§

3. Find the value of a so that the graph of z2 + y2 + 22 — 2z + 4y — 8z = a is a sphere

of radius 5.
2 > = —_ 1 /
X =2X +1L +Y *'4‘3 +4 4+ Z2 82 416 — +L+4+4tA 5
2 %
)+ Gr2) a(z-a) = otz B. 8
C. 3
=25
o+ 2! D. 10

S T4 @4



MA 166 FINAL EXAM Spring 2001 Name: Page 3/10

1 1
4._Find the area of the region enclosed by the curves y = ot y = ot and £ = 3.
Jd L
\3'—1 l‘;\, AA: -Q ——;-’L.]Ax @ ln3__
1 - 3- N d
/ 4:.{ L}i-?‘] X B ln4—-1-
y:""z/ 1 2
?< | e R , L 3 5
T moE T T = (w2 ] C. In3+2
= {»73 + L It -1 D. 3lnd4-1
) : E. 2

9. Let R be the region bounded by the graph of y = sin(z?) and the z-axis, for
0 < z < y/m. The volume of the solid obtained by rotating R about the y-axis is

1 %':sin(xz) Valwme o/- 'ty}?\'c_c\l A. %
:‘ h Hedvical sbuell
7 7t Oj : 2 B. 72
— - T C. =n?
3 \ {w X {‘; ) f&.({ 2
1 % \[:g 27x SInX A% ® 2r
E. =

o f
:[-. Ll C.Os(xz)] o

= - woswm + T O) = 27

6. A tank has the shape of the surface generated by rotating the curve y = 22,0 < ¢ < 4,
about the y-axis. If the tank is full of water at 62.5 Ib. /ft3, and the dimensions of the
tank are measured in feet, the work required to pump all the water over the top is

given by | |
AT ol o g 1

ofere  wit) Thidkmess 4
\’élow—)(‘et‘y ot 3

: _ " 16
;é% 625 (x )A\% 62-57r/0 (16 — y)y dy
= 2.5 TH4Y 16

S

\N: ‘( (16—%) Gz.‘iv%oba C. 6257 ] (4 -y)y’dy

4
A. 6257 / (16 — y)y*dy
0 0

—

4
% a LYy D. 62.571’/ yzdy
X ; o
— G(Z..S—‘—‘ g(‘(ﬁ- U)\s&"a 16
g E. 62.57 / y2dy
0
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1 4
1 2 X K
7./xzezdz= X € IO - (ije d x
“Jo

A. €?
w=x> dv-edy 0 B. 2e+1
duzeyv ﬂi:ex o 1 . @6_2
—e _ [ axe'dx =¢ "[zxelg‘go‘?e d*] D. 3¢ -2
ou-—,zx drzedse E. 22 —¢

&u:zdw U= C'LY

=e -2

LI 4 P 4 2
8./0 tan” rsec® rdr = fﬁ twn >4 (1+tw‘:’){’)sac~>{ dyA }2
, _ C17
U =lany d»;»%c{xd?( B 11
vt —— =0 " 28
| oI vy oo @ 12
—_ 4 &N 55
- J (U. + W )OJ\L 41
o .12 D1

-5 e I

R R R
= 0 7

V2
8
9. The integral / — —7—=; dz is transformed by a suitable trigonometric substitu-
g o mvA—o3 y g

tion to the integral

2 x *=2 Snb A% = 2 wasf 40 z ,
‘ﬁ‘l A. 2/0 csc“ Osechdo

= 2w5s0
Ve 4% 5
X=0 — ©6:=0 B. 2/ csc? fsecd df
0
Xz — & :'E =
8
T C. 2/ csc?0d o
4 3 P B s 0
Z s a8 x
0 4—%inz@ PN 2/4 csc? 6do
o 0
i :?‘,"r"' V2
— 2 g Csc gak E. 2/ cscfsecldo
‘9 0
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L |
10. a—dz =
O'/1 g2tz "

\ 1 _ A + |5 . In2—-1n3
—_— = - 2
%24+ 2% x (% +2) X Xy %mg
1 -Ax+2A + B 1
Az £ C.1-=1n2
A+=0 'X’, . : 5 In
2A =4 S 1
o . ¢ D. - In2
C(’x-—J (\»x__i_—‘—— d.~x )
1 X +ax = 2 A¥2 E. ;In2+hn3

11. Find the length of the curve y = f(z), 2 < z < 3, given that f'(z) = /22 - 1.

.
A2
1 + ) 4
O”” B. 5
f \/1 + x4 dx ¢ :;
W 2 D. 3
xdx - X 5
S@ 2 2 @ 2
- 1_4_5
- 2 2 =
12. The area between the graph of y= 1_:$2 and the z-axis, for —co < z < o0, is
oo
A0
A= | de
J L"‘V‘X B. 2n
™
- 2 g ol C 3
- 4 —+’f< L F
b (o] O
—_— 2 ( ‘ S = v 2'&"0,/\’\ bt
= AU & { — 0 Q E. «©
t — o ‘JO 1

. . 3 - [®) -
:Lm (2 taw )= 2 E=T
t—®
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‘n—o0 3n2 -2 g
'
o ST S
= /O.AYV\ \("'T + 'QA BN -2

P —s GO h —»Co

a @ »

Wl Wik = O

=4 +0 =1

=

E. does not exist,

2 a2 4
00 on+1 9 £ _g-__'__ 4 o0 s
14 = --vv5" +‘ -— + ey TR
—~ 371—1 '3 31 f)

— e “ o B
12
L3 i 2
= c. ¢
2 —— 2
3
. i 19 D. 1
L s T E. 4
3
o~ n
15. For the series ; (-nn-t W )e the only true statement is
" < s - __2:;.:' A. converges absolutely when p =1
> oy ot ot 1
( h= + L) \(,:) e ol vz 1 B. converges conditionally when p = 2
. Mw caperen cow Cr\‘tf,g 9 @ converges absolutel}; when p> 1
ol S_QMQUB whaa 2’)’“1 D. diverges when p = 3
oY’ )3 >1 ) \CLHB e

E. converges for allp > 0
' wd
COW P(\I‘\"\ Loy, 1eS

7 § '{ ¢ Q\,\‘E/CMT‘LSO“ Tes‘{)

Loge FopEs
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6n+3
n+1

16. If |a;| =1 and |an+1|—
Jiwr \fﬁtﬁ_t

2 4 A lim a =8
_,L.m Lt LS <) " noeo 7
n—a \ @

— 7
h— o 7ntd
" . Z a, converges absolutely

N Za COM UL Q8 S C\Aﬂmmd'}
\1’4
- C. Z an diverges
e vodia teol '

n=l1

e ]
D. Z lan| diverges

n=1

lan| for all n > 1, the only true statement is

bry e

o0
E. Z 2"|ay| converges

n=1

n=0

vergence are @ R =4, (—4,4)
¥1
N \a,,+‘} Lm w—mx 4" Jaliw oml¥ g p_ 4, [—4,4)

n—ﬁon‘;

f o OO o, N —ep i 4_n<\—1. " X\;l C. R=4, [—4,4]
S SdvRy covmv. ,Lgx- IX] < 4 ;v+'4<><¢4 D. R =4, (—4,4]
o R= 4 oA . @ ‘ E. R=2, [-2,2]
whim Xz 4 w4 - 2w i
La 3ol 4ﬂ b=t

o3 [P i .
wWhem  Xe-4 S e LS L)w div

no 4‘4 0=t

18. Use known Maclaurin series to find the coefficient of 3

- in the Maclaurin series for
f(z) = 16+x2' . o
- Yo oas 1
e - L - + s — T 5 1
[ . \ & ‘
I S RV G + o
X ] | .
.L+ . VL ..;j‘d (- FR P I)
'6 x __L_—— ol (’i —Af -+ .-':' ——— .-—{:-v-k»#n (“ D' —1
i‘.“xg - o /f? g_ ®§
— 1 - xFext L =X XA .
T —Lﬁ BT
2 <. \ (,/} G
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3
19. The coefficient of (x - g) in the Taylor series for f(z) = zsinz centered at a = il
is

(3)
Tl ueH"'dwf 'a,l ("'%)3 v —-"‘” 3 1

=Y (&) -5

2
Mix) = x cosx + unX o 2
{“7 %) = —X BnX 403X + Qs ’ )
D. —
P = ~XLosx —8in e —2sinX 3!
IE) E. 0
Pley- T v
3! =
20. The curve C is given by the parametric equations
T =cost,y=tsint; 0 <t <.
1 «
Find the slope of the tangent line to C at the point ,y) ==, —=].
p ngent line to point ( y)II (2 2\/§>
X - l—— WNQ 0\4"3\/’ .to t A -1
( )\j) ( 2. rz“\ﬁ ) x
- = 3v3
A T 4 et C. -2
A R D 1o
- D - G W
WW =/ o(Jx ' - E 1
— _ (T 4+ 'L>
2Y3
21. The graph of the polar equation r = 2sec#, —g <f< g,isa
v ol = > A. horizontal line
X= 9 B. circle
\IQ.N't‘ ol (L} ~Q @vertical line
D. cardioid

E. rose
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22. The graph of the polar equation 7 = 1 —sin# is
A. a circle
B. a cardioid symmetric about
the line 8 =0
@ a cardioid symmetric about

T
the line § = —
2
D. a cardioid symmetric about
the origin

E. arose

X2+\AQ-—2\%+1 = A r:sinG,gSGSW
2 2 9
R S = — 2sing.
’(;5 ) st{ﬂe r—2sm0, ZSOSW
< :zg;hg C. r =cos#, —%SGSO
R .g:‘@t“‘—r D. r=2sinf, 0<0<n7
N E. r=—cosf, 0<O<Z
1 !
f)/ ;‘}-X

1 a
24. The integral 2 / sin(46)df gives the area of one leaf of the rose r = sin 40, provided
0
a=

For 4 Loaf: n
49 0—Tv Z
63 0—Z B.%
™
' o= — m
4 2
D. =
2n
E. —
3
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25. The area of the region that lies inside the circle r = 2 cos 8 and outside the circle r = 1
'is

A s
¢T2wsh 3 ]
Vs
DY (.
5.2 (3 ;)
c. T_V3
T2 2
ORERL
3 2
g T_V3
"3 2
T~ 1 Tz 2wV 1= ‘2€~0>@“"'°‘”9“\§
g - - T
T T N
158 ) 2 '
—_— ¢ tbl%
A:g L (2e0sn)d8 jv':’*
- 3
3 s
% " 3
- S 2eos BdB - l'J,:,e -
R 5
3 -
= . 1fm —(-Z
_ (\7(!4-003?97‘”5 '5[? 3]
Jr
2 . T
B aineb : %
—— fusd ¥ -
=& + L
= .,
_ sin 2 R e S 1
—_ _T_T: +Slw'2—r£ - T & E‘S—'



