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NAME SOLUTIONS

STUDENT ID #

RECITATION INSTRUCTOR

RECITATION TIME

LECTURER

INSTRUCTIONS

1.

7.

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

Fill in the above items in print. I.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.

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) (@xB)-a=0 @ (D) only
) @xb) xa=0 B. (II) only
(III) @-b>0 C. (I) and (II) only
(T) true axt w1 to kol o W\ B D. (II) and (III) only
E. all

hea g APOR = L|FaxPR) AL
Pa = 21 -3} + 2k PR=3L-3] rk B. /3
E‘Qx-é_é-.- { ) K :3?-\'4-T+3—\: C 31
2 -3 2 5
3 -3 1 D %\/@

l[‘TG'.x?R\:: ?x16+? _ﬁ; 17

3. Suppose that 2 —4daz+y?+8y+22? = 0, where a is a positive constant, is the equation
of a sphere of radius 6. Find a.

CONF.QJ.LL 59W¢S‘. A5
xi— s ox + @ary+dyrd +z al +
z 1
(% -za)2 +[4+4) + 2°= 44 +I1¢ C.

R2 = 40[24—'16 =36

40:”-:‘2.0
=5 a=\s

D.

%wws&

E.
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4. Let R be the region bounded by the curves y = v/3 — 22 and y = 0. Find the volume
of the solid obtained by rotating R about the z—axis.

3-%% Volumz of tupieal disk: A o2r
A\/—Tr\l—x)AX B. 3n
\E) 2 4V3n
\/:f T (3-37) dx }ZWKOG g ?\/_w
=2w[3x - 133 10 = 2w(3%5 -\3) E. 3var

=4z

Of Notice \dat the salid v a solid shhasce 0/ vadius (3

5. Let R be the region in the right half plane x > 0 bounded by the curves y = 3 — z2,
y =3z — 1, and z = 0. The volume of the solid generated by rotating R about the
y—axis is given by

l

W‘r‘ P %:3’7‘2 1 ™ _ 3 ;1;2 T
\[ /0 2n(4z — > — 3z%) d
2
— 22?2 - (32— 1)?dz
i 1
{ . wl(3z — 1)2 = (3 — 22)2 dz
o C. [ alsz-17 - (3=

& e‘lxd >7( 1
] X D. / 2m(6z — 3z — 5) dx
0

Point of tersecliam vt U E. /1 27 (9z — 62° + %) dz
ru‘%/LJ el f \D\oumz X220 - 0

2
I-X"=3x-1 — x’4+3x-4=0
(x+4) (x-))=0 — Xx=4,

Methad of wyhncieical  shells :
N oluwma o,l Lgpwi sbell
AN = 21y E(B—x‘) _(3><,1)_JA>(

L
N = fzv (47(-—x —3%%) d.x
0
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6. The circular base of a conical tank is at ground level, its axis is vertical and the conical
tip of the tank is 10 ft above the ground. The radius of the base is 5 ft and tank is
full of water which weighs 62.5 lbs/ft3. If the y—axis is upwards, along the axis of the
tank, and y = 0 at the base, the work required to pump all the water to the top of
the tank is given by

Y 10
T A. 62.57r/ 1(10~y)2dy
L W _E.. V| o 4
10-3 - 10 B (‘E(‘O"a) 10 4
, B. 62.5 / ~y(10—y)%d
W@g,;l ) Gypreal !ﬁpev m 0 4y( y)"dy
waokey: 10 4
62.5 ~(10-y)*d
10
Wowk Mﬁ\u\-ul ta (\§f D. 62.57T/ lyzdy
‘tké‘)mal (cuaev ‘{,xam \'\ﬁao‘{ gg 0o 2
tO ! 10
M%’M 0 E. 62. 57r/ %y(lO—y) dy
0

AW - (‘0""’.0(9'25)1!'1_ (10-0]%ay
W- 625 w f -4— (\0-«3) A,.j

1
7. / sin"lzdz =
0

U= %in-"x av :&'X
T“te%fo:t,jh du - 1 o vz X
oy e =

4
| 1
- .-'] g X __ dx
31 - X 9 X -

§0 Kd)( v 0 0 \(T——;:“

— sin 1 — ["“I-X"]Z
g '%: - [0 +I) = %"

s
o=+ 2
2+

A
B
C
D.

s

®3-
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8 By a suitable trigonometric substitution, the integral / 3
5 T

formed to the integral.

x=5sech A /%sin9d9
— 0 dr 0
-« NCSPT OLX = 5 soc Btom :
) x*-25 = 5 toaw @ B. / sin 8d0
— 0
5 x=5 — sec9-4“’e"o x
X = 1 _\_0__:5%(9-700%699 C. / cos 6df
BEE) 3 v
1o e=7
K ? _Gu; ./ tan® 6do
__x_i___S-A-’x pe 5tawf bs‘,ecetomGJﬂ z
5 5% h 25%ech E. / tan® 66
- 0
e %G tov 200D
4
9 / 2 3 d.f[,‘:
3 T¢—x—2 A
3 __3 A +-?——
e x-2  (x-D(x+) T x-2 3l ®
= AxxA +8X -28 - /H-B*—D} A=zl
4 : a-2B=3)° Bl g
I RIS >
3 X - -2 x+)
-2 4 E
—:[ﬂmlxvﬂ —thw\’] - ;:l.)g
3
L — —
F.d =3
4
10./ tan® zsec* zdz =
0 r
— 4 t- 3 2 2
— an x (1,+t<>m x) seck dx — A.
0
w=tan s = Secow dl x B

X200 — u=0 x—,%",._) u=\

1 -
:f L34 0®) due ":[&fq—_‘*j]l C
’ P ©
-1l L=
4 ¢ 7 12 E

10/V3 /7735

dx 1is trans-

(SrR I | SIC" Wik WIN O
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11. Decide whether each improper integral conveges or diverges.

2 2
M /1mi1d:v (11) /0(7_1—1)—2d:c

(I) converges, (II) converges
)

2 A.
(I) .[ ‘—"’“”‘(ix = {J__’W;-» f x"p dx B. (I) converges, (II) diverges
— Liwn Qm'x—l” - C. (I) diverges, (II) converges
-1 (I) diverges, (II) diverges

= Lidwm l_QMl let‘—] 00

t -1
2 .‘.mecﬂ(m‘ C‘.AVMW
(U) ) s Ax = 1 d j A
0 Gy = L e L o T
1 ) Ax — lavwa f__\_ dv - |} f_..._'—- —’_ - = oo
ja (x-1)* x "gh-a'l’ fa (x-D* >"1!-'1‘:-:‘1" ""—}o

,", |“*‘¢%“Q‘ O(JVG‘T%CS
12. The length of the curve y =sinz, 0 < z < 7 is given by

JTT /ﬂ\/1+coszxd:c
\( 14 Ay oL‘x OW
0 ()M> B. / 27/ 1+ cos?2 zdzx

0

T
@ ™

= 5 m dx C. / V1+sin® zdz
0

[5)
D./ 2nsinz\/ 1+ cos? zdx
0
E. / 2nzV 1+ sin? zdx
0
) (=)™ (2n—1)(3n—2) =
13. Evaluate 1 if it ts.
valuate lim \/_ 21 1 | , if it exists A 0
e 0l Gnio7ers ®:
1= S0 \]‘; Vi —a 00 n® bl C. 3

- 0 +2 =2 D. 1

E. does not exist
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(3 2 3
14. Find the sum of the series Z ( > if it is convergent. .
n=1

gn 5n-t 2
® 3
3 3,3 3a.— L J_"..._I B. =
i A A AR MOE 2
7
- R =1 C. -
4 41 -1 2
»2 2 4- 1
2_ — l _Q___ o py e 2 +-L-f' 7’"1 D. -
s, SNl T 2 tE+ CE R L1 s (‘%)+ ] 2
o =2 -+ __ 5 E. divergent
Z(z.__z_. _ 5__a 1-¢ 2
we) ! Sh ’1 -z = 2

15. Which of the following statements are always true?

o0 o o]
1
(I) It Zan converges, then Za_ converges.

n=1 n=1 "
(IT) If the sequence {ay},., is increasing and 0 < a,, < 1, for all n > 1, then the
sequence {a,},—, is convergent.

oo
(III) If the sequence {a,} -, is convergent, then the series Zan is convergent.

oa oo n=1
< 2 .
(1) YLOt t\-'LUL', ;2;‘,' ;\,’1, ‘—O"Vf‘fcac; \:ui z.—:'" cl.tv.eyz,g, A. all
B. (I) and (II) onl
(TD Trua ¢ by Theovem! a bourndad  and W oreasing (1) and (I1) only
SLgumts in Comevdent C. (IT) and (III) only
o«

() vl tews: {_L”g  cmversond bl ®) (1) only
n hey >

} = 1w oumgmﬁ E. (III) only
nTH

16. Which of the following series converge?

(I) ,;_2”111” (I1) ;m (111) nﬂ%—j
(T) Twreaml tesk: S:QAQ,T;M ?tl,_';; f: =, A A. (I) only
=Y Lnjtns) \Z: )Exm Enumt\-uy.{)JB. (I1) only
> _tee C. (III) only
| T scre s divecyas D. (I) and (III) only
iy Com%”;f}"‘ ‘W'““ :Z_T —i, :"Mi« :mij” Sx“; \I:i”')@ (IT) and (ITI) only
S z ' .

{ 2
(_E\ RQIiO teSr'- Oy} - I(ﬂy—f&'%,' S M: (—w) J"“'——bD <1
oy, - ot - (N-H)!' n? n nl as n-»
]

Y, SN, (OnY,
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17. The interval of convergence of the power series E o — 1 " is

Ratio 1@&1: M n=1

a'““'\) 2n + )
Son) | 11
Il = | (-53)
4 | znm
= L("“)?’ X" (2n-1) \- _‘C‘;*l%‘z_!.’.‘.'\x]—-—>3|"‘ B. <_1’1]
I(Z\n-n) n" x> Toa 204 an = ® ]

Sy SRS LemV «'l, ’3]\('(!’0«[){]4-‘3-)«' —é(xo.} C.

S b 3" (..‘_;)“:-hz"_(—\)h—%:] D. (—00,00)

)
3 nz) 2w-\
Y S I, E. series converges
N divergts bacause &:af I).qr'.';_:)- DNE g
it for x = 0 only
- ] . i 3?1 {4
Whem x= 3 " P (’%) =2 o diversts beeatnc

nz) gn-| =) 2n-t
= Jhve B 2 L 3D

1
18. In the Taylor series for f(z) = =3 about a = 1, the coefficient of (z — 1)* is

The wefficiond o) (x-1)* b f?&) N

I

Wl ey
W =
N—

\N\M.m R = -

924

S— (x) = %% _i

oo = —2%x7 §%) _ 120_5 5 ou
&(‘2) C x4 4! 24 @ 9

00 ~ D. 120

Sw(x): — 24 X'g

") = 120%€

1
19. Use the Maclaurin series for cos(z?) to approximate / cos(z?) dz. The smallest
0

number of terms needed to approximate the integral with error < 0.01 is

- z 4 ¢ A1
w$x-i—-’-‘—,—+l‘—l———_g_'-+...
t 2 1y 4 Q 12 ©:
oos(x)olx:/@ _ X2 XE X Y C. 3
0 (o] , 4! G. D
5 9 3 i 4
== By A X E. 5
5.2 Q.24 3. 6! o
1 1
=4 -2 - A
10 +216 13.6'
—l’>0 o] u_m' ._—43—-—-'<Q~03— Oy Tl swqllest an\uxoztorms

40~ 216 Ld b o
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20. An equation of the tangent line to the parametric curve z = t3+3t2 — ¢, y = t* + ¢t at
the point corresponding to t =1 is

4o _ %— _ 4t?+1 A. 5z+8—31=0
dx ax T o3t%et-1 B)5c—8y+1=0
C. 8z—5y—9=

\N\um tf-.(.', x=4+3-1=73 49:1-1-1:?_ 8o —5y-9=0

) D. 82 +5y—39=0

oy 4.1 +1 5
= E. 3z4+2y—13=0

pe——

% 31s61-4 8
Eo. o/ tomamt Gne ! %—2:%(\(—'9

g\é_.\e =Sx -5

Sx — 8y +1 =0

21. The graph of the parametric curve x = 2sin®¢, y = 3cos?¢ is

s . A. acircle
_i_+ _5_=1; 0« X52/ 03473 B. an ellipse
C. a parabola
LM,Q QLSV“U’J D. aline

@ a line segment

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

A% 2
P A —|V3 % - \)2+(ﬁ)z:4 A <_2’ —5—)
| ez 2 B (2.%)
' R '3
o /g X tord= —L\i =-F c. (-2, y
, oD, I o 3
% (7)
( T
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23. The graph of r =sin26, 0 < 0 < 7, is

A. B. ¢

LY LY
N

D

D E. slo T W

C) 20 lp I m 3T 3m
B SI X

Y jo 40 -1 0

24. If z = 2(COS% +1¢ sing) and w = 2(cos§ + 4 sin 3) then 5:

-2 (64 ~ _ G :
Fen(§11) =60, Wb D)mnn s
- 3+l T L 1-1  VF-3i4i+V3 _ 2V39( 2 2
w 1+i3 "1+ 4-iG@ T | () 4 B. _ﬁ+li
—G_ L 22
z z C. 143
ox D. —vV3+1
2 =2 (s (g-m)eise -
Z =2 [ Wws T.E.._T.‘: gl )
= > ( F 5w e"—;) E. 1++/2i
=1

<w5 () rismt)= & -1
2 2

4 A. 4e%i(V3-1)
—4e° ( LN L'__) B. 2¢3(—1+1)
. C. 4e*(1—1)

= 2¢(z (‘1“) @) 2v2e2(~1 + 1)

E. 2v2e%(1 - V/3i)



