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SOLUTIONS

INSTRUCTIONS

1. There are 11 different test pages (including this cover page). Make sure you have a
complete test. ‘

2
3

. Fill in the above items in print. Also write your name at the top of pages 2-11.

. 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.

4. No books, notes or calculators may be used on this exam.

)
6

. 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)
(b)

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

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).

On the bottom, under STUDENT IDENTIFICATION NUMBER, write in your
student 9 digit ID number (probably your social security number), and fill in the
little circles.

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?
(1) (-5 < (alf A. (1) only
() fax | < fallf B. I0) only
(D) Gxd=0 C. (I) and (II) only
m T - \EL"] "g ) 50 D. (II) and (III) only
&R =Bl lese) 2[R e @
) 1 ExT]=)al[Blse <@kl P
iy A X a -0 Tru e
2. Le 175 = _'_:I—; and ¥p = —;+;+ k. Find the values of ¢ and b such that the vector
v=2i+aj+ + bk is perpendicular to both v and .
F LV, : V.Y, = 2+a = A a=-4,b=4
— -> = - B. a=2,b=-1
A, . F.U,= ~2+arb =0

a=-1,b=2

.a——Z b=4

E. none of the above

3. Find the total area of the finite regions bounded by the curves y = 4(z® — z) and
y=0.

= 4% (x%-1) 4=0 wham x=0, -1, 1 @2

J\T / ¢ o
b. 1
A f 4 (¥’ -x)dx +f [0 - 4(x> y)]cbt E. 1

Lx"‘ 2 % ] +L-—X+—2X]

= — (1 -2) +<—n+2)-.-:.
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4. Let R be the region in the first quadrant bounded by the curves y = 31/z, y = 3, and
z = 0. Find the volume of the solid obtained by rotating R about the y—axis.

A.

¥

Method o}. dueks
Voluwme o,l tlé}m‘mxl sk ¢

V= (490 4y
3
N = 4 ° 3°
JEydy -z 8 l, =i = F

58 Nl8 o] ol @3

5 =
Melhod Of Shelle
Valuwe 0& D})F’(Q&L ‘-‘-L\-Q-&‘. A\/t RTTX <3 —%‘(—X-)A"
4 . 4 2 ] - _ _ —3_11.
\l:fo 2% (3-3%' e x =61 | (x=x")dx =€ [_'523,%7(%]0 =6, -3¢)= 2L

5. Let R be the region in the first quadrant bounded by the curves y = z, y = V4 — 22,
and x = 0. The volume of the solid generated by rotating R about the y—axis is given

vt 9T 4 -%* /3
\ ivfersec T whom A. 7r/ (4 — z?) — 2%] dz
R r=Tee ’

4-%r= xX* @ V2 ] .
- 2 4 — x4 —
woE 7r/0 (v x?2 —zx) dz
% V2
C. 27r/ (v* — y)dy

Method o) chells D. 2n [ (- I"2) ds
Nduwme of Typieal chell, .

2
AV = 2. TUY (W’—'X)Ax E. 27T/\/§(y—y2) dy
Vz

\V = S = AL

(&}
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6. The bottom half of a spherical tank of radius 10 ft is filled with water. It is known
that water weighs 62.5 lbs/ft3. If the y—axis is vertically upwards with y = 0 at the
center of the tank, the work required to pump all the water to the top of the tank is
giV%nL;)y

01 0

A %% 100 62.5m [ (10-)(100-y?) dy
I e X+ 0 @ 10
0
R B. 62.57r/ y2(100 — y?) dy
RS _ ’x -10
H ‘ . 0
‘L 'Y( ’\x=\£ 100 —y* C. 62-5/103/(100 —y?) dy
‘ 71‘.0 0

D. 62.57 (10 — v)y? dy

Wen‘%lj: c/ Tﬂa&a!tol ,Q,;,\ge\( 06 wolrer ! ~10

0
(GZ-S)T(W—?)”‘M E. 62.57 _10(10—y)(10+y) dy
Wore k ve_qui-re& L Q;l»t Typical L“"AC’('
e height y To vaight 40:

A\N - (10-—\5) 2.5 (too-%z) A‘ﬂ
‘ 0

W = ‘S_)o(m ~%) 62.511'(\00 ”57’) doy

2
7. / 22lnz dzr =
1

Tufegealion by  pords: fu@.,.w..juaﬂ, A 4ln2-1
8In2
1\‘ a 2 2 A B. 3
[ tdx =l T- [T L dx =
3 3 A 4In2 1
1 N i 4 C 3 +§
w=Admx  Av=xAx
,,,,, - In2 Z
3 9

4

e : @
. /_ﬁ —)“2. E. 3ln2_1
)
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T
8/ tan* zsec* z dx =
0

_ 4 2

= J taw % Sec x Secx dx
T . 2N 2

= Tan x (1«\-'\:0\“ x) seCxdon—
0

2
dua = see xdox

9. For the int 1/ L
. For the integra _—
8 z2\/22 + 4

find the resulting integral.

Page 5/11

dz, choose the right trigonometric substitution and

- Ay cos @
“?{(k .>< X,?,toun\s y Z< 8« .x_2tan9 4/sm9d9
& dx = Zsec GoB cos 6
' B. :c:2tan9; / _Z—_de
\(x2¢4 = R52c8 sin” ¢
1 cosf
C. z=2secH; —/ do
f — — dx = _____}—--—-—-‘QSQSG&E 4 sin? 6
XENxZ+ o 4 Tam® 2vech

N J sec® A
4 tom O

___\_jms&d_ﬁ

4 52O
.X?'*"L - X%a  _ ﬁ.
X2 2x S x

10 /2 2
1 .’1;3‘,—21/' X'L-\—'Q - A(x‘z_kQ)_\_@x-\»C‘)X
X%+ 4 :@ﬁ—B)XL-I-CY'\’?A
A+rDR =1 ) Q=0) 2Az 4
A=2, Bs-1, C=0

1 +2x

jxw{i"‘((

X 2

eBx+C

s ———

X“r2

D. z = 2sin#; 1 / cos 6 do

sin? 6

E. xztan&;/ cos 0 do

sin® 6

A. In5
B. tan~1(v/3)

| @ gln2

D. 4

70\7( tz@,,,,,_ L (o 2>] —3ln2

= 24m2- 16 —-( .LQ,..3)

=24dm2 + 4 Q.mg =20n2 282 = 2lna
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3
3 dx
11./256_1 ,_.L-d7t+ _,L-'—A?r A. In2-1In3
- x—
Ch t B. In2+1n3
t . . .
§ A dx = Lm f L A @ The integral is divergent
2o %-1 1= -2 x-i D. 0
::Lw\ [,Qm,x-ll—l E. «©
t— 1"
- Lm [ Rm\‘t-l‘ _.fm?;]—.._eo
t— i 2
g dx  in oLiww%@-J'
2 X-t
12. The length of the curve y = (a: +2)%2 0<z<1,is A. V3
S‘ ,(““% dix B. 4
C. o
fiﬁ < L3 (+2) 2ax= x(X S0 RN,
4
1{‘%{)?’—, 2 4+ x(x* ¥2) = X +2X:L @g
= (x* 1)

13. Find the center of mass (Z,7) of the semicircular lamina bounded by the curves
y= \/11 — 22 and y = 0, and with density p = 1.

. ,_/q (i-x* _ A. (0,0)

. ‘*%""”‘\(\:, -;_—{:-;) F’TQW“ S"(')vn W\-ﬁiﬂf} *=0 4
i %’i% — m @ (07 g)

. { Y U) - ~ 1

L C. (0,2)

- A-’L‘J."f’\?:1
'y JU) b (0.3

. (0,-—=)

"L\A 47

I N 1 0)_ o t\%\s\nml stsr\& N o )
K-l W Am ’__.Qj_ X Q‘ eax B (0’§)
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[ 5 gntl
14. Find the sum of the series Z [ on—1 + 37_7], if it is convergent.
n=1 ‘
oo
>[5, 2" A
w1 2‘n—| 3?)"1-
= oo “-i B. 5
n-i : 2
= 5 §:<A) +4 > (3 C. 7
— =Y —
=1 n=l ® 22
— 5 1 + 4_ = E. The series is divergent
1-% —3
— 10 + 4 S = 22
15. The series Z (_HnTz) is convergent if | A p<-—1
s " 1
COW!W \)J\LL — ox - z 7-\"“'1‘ B. p< _5
= (]

1

W\MCQA comm%w |‘l 2 -&>L C. p>-
oY’ F71 @p>1
< P

n | —
@+“1> n?¥? ‘??F 'tw‘
6% M mmq:owﬂ%" /

2y e i

16. Which of the following series converge?

(I P— (ID) — (I11) —
ot ' SVnt+n nzlng . B. All
1 . _ B = =0 )
(‘L) d\\/ww Yecamne &»::o a,= ﬁj.‘:aa 3,,,,1, C. (II) only

(ﬂ:) cbu—e;r%,es' ovipamre willy 2 '_‘37; 2,(:'; E. (III) only

ol o\,\'wuc%u; amd U

lHimit  com a‘s-o-o test >

(’XII) Ratio Test: h”m’__,ui__%w _‘21'_‘_1—:&;\«4

" —> 50 (ﬂ-\—l\ 2" n—

D. (IT) and (III) only
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17. Which of the following series are absolutely convergent?

(1) Z LU N S (=" nB” (I11) Z 1)n h

) o
S leinn| . A. None
&) Zv }—YTZ l B % — wnvw B. All

n* o9
b\a L Com‘?w\"\»o witl. 'TA;-; ':Z,"\- C. (III) only
whidh b anmw f‘ D: (I) only
c AT b s conv, ® (1) and (1) only

@ =

h=1

F)7

nie \ z _"’"' v Lanu-(mam«f
r} n= 1 o0 \ . i .
\‘“-é Loml»wcm% wtﬂa z;’ o wich v an W}‘
AN =\ @I) v albs, conv,
(.:m:) ‘Z¥_\jﬂ L\;Z ~ v C}‘Nu%"“”
B/ i V)

n =t

v(m') L wet aks. tomV,

18. The interval of convergence of the power series

= a"n
is
Rebie tesX: N ( 5 5)
| X 9" 9
}Jm\l h+»! \2 5
oo ! d., W=y 5"*'(,,,_,,,’) 2"x" 55
27 2
5

=lm 2 M — 2
v—soo B h+1m_ x| C (H_ §]

J. xies  wanv, l» —2-‘-}x\4 D.
s
o X\ < F E. The series converges only for z = 0

eN _§i< X 4%

WVl X ==5 . 'Zm on \ __\n..L v u:wvw%eml
= b= B"n G—> ,.%( ) " by oL, sere, Yesh
> n co
N o - 2 5" L ’
2f L L E) 22w b dvegel
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19. Use the Maclaurin series for e~ to approximate the integral e™® dz. The small-
0
est number of terms needed to approximate the integral with error < 0.01 is
.
EYREEY

S'L e'x"‘d.x: ‘So (1 +(—x)+£—x_ +L) Q/&

0
)|
_— 4 G ¥
2 6 24 N
:x_'x3+xb_z<7+x"_ ]
1 3 + 10 42 2176

W wml.‘-ua} v'u\mham
-:lz;ﬁ> 0.81 3z < 0.0} 4 v Sb*gte,(ms e ded
- 20. In the Taylor series for f(x) = about @ = 1, the coefficient of (z — 1)2 is

l1+z
T he To..j,l.nf senie, o& ]( adooot a=1 U A1
@ 2 )ﬁ) (x-1) + —-—% -+ B

c. -1
2
(x) = X 1
g 1+ 2 D. 4
() ) = X=X fax) 1
f@) -3
(<‘><) = —2(1+x)
z -3 1
) = —2(2) =- %
-f(Z)(\) — i
= 2
21. The graph of the parametric curve = 3cost, y = 2sin’¢ is part of a(n)
2 A. circle
.84 49 o
'37 * (7—’ =1 . ellipse
\é‘ - 2 "'—92:‘7(2 ‘Fa}q)hoolq @ parabola

D. hyperbola
E. line



MA 166 FINAL EXAM Spring 2005 Name: Page 10/11

22. An equation of the tangent line to the parametric curve z = t* +t2 4+ 1,y =2 — ¢ at

the point corresponding to ¢t = —1 is
%} 2t~ A 2z+y—-8=0
dx ~ 4&x T st B. 9z —y—4=0
dx s — 2 1=0
\N'/\.Qm = f_(_’ﬂ_ — iﬂ'—-— -—.'-—?’——_-_."‘;- @:L_ yri=
okrx 42 —b" 2 D. z+2y—7=0
X= 144 +2 =7 E. 2+y—-5=0

23. A point P has Cartesian coordinates (z,y) = (=1, —v/3). Polar coordinates of P are

Y= L+ =4

‘ 3(2,21)
5 4 3

— -

tan® = N3 C.

(Y/ &): (2, "?I) D. (
o fvs(23) @ %)
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24. The graph of the polar equation @ ellipse
P 2013_29 B. line
€08 S C. circle
is a(n) D. parabola
E. hyperbola

\:7'<2 oS B+ 3 ernze)
2 «20f +3¢in® =14

2x2+‘3\32=ﬂ_ JLUL«?:S{

—1
- with argument between 0 and 27 is

‘ V341
2%/"@“ 3 -1 :2{&):(—%)-%( 9‘“(’%)] A. 5 (cos 2F +isin 5F)

25. The polar form of the complex number

5T

r}’!‘i: G-t 3 +i :2[&5("%) +{shn(%)] @ COs——I—zsm 35
C. V2 (cos Z +isin I)

-t
\;’_ . )'&3("‘ ) D. cos § +isin

2+t
+|%\n(ﬂ’.._-j E. cos——l—zsm

1[(.05 (_ "—’-)_‘,,Sm (— )]
_ c,c»(Sn') + sm(5ﬂ‘)
O_‘L N7 - _(ﬁ-a)(rﬂ_J - Lﬁ-ﬂ.: g_(fzﬁ
5+ CERDI 3 +a
SL(4-iVF) =42 [ (-f>4..sm<— 3]

Sw
— =11 s 20
Cos -é- "\" 3

——

o3 wa

\






