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NAME. G RADING KEY ~ SOLUTIONS

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.

oV}

. 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.

3. 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.

5. Each problem is worth 8 points. The maximum possible score is 200 points.

6. 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 followmg statements are always true for any three dimensional unit
vectors @ and b?

A. (I) and (IV) only

B. (III) and (IV) only

C. (I), (IT) and (III) only
1V ®) (1), (I1) and (IV) only

= = _1=1% <8
1) 133 =|alle]le | E. All

M |@x|=\T)| 5| sme =17
(m) Nol tvue whew 80 ov Rl
(U) a-a :)'&,1"—:1 v

2. Find the value of z for which the vectors @ = zi — j + k and b= 45+ 2z] — 8k
are perpendicular.

a-b =0 A8
4x -2x - =0 ® ¢
0% = 8 : C. =2

x =4 D. -5

E. 6

3. Suppose that 72 —2z+y%2+2y+ 22— 42 = a, where a is a constant, is the equation

of a sphere passing through the point (1, -3, 2) Find the radius of the sphere.
Equﬂl- v munt e Smtusl,ag;l wlamn @.7)2):(1’-3/2) A. V2

1724 +(-3) +2(-3) 4+ 2°- 4.2 =@ B. 5
1 -2 +9 —¢ +4—-8==U — a=z-2 C. V6
Substitule a=-2 in egu.a\tfom amd cgw[:z,&ztt Spuasres D. 1
(X -2 X -\—ﬁ.) (La +2~a+|) (2 4;_1.'.4_) :-2+l+y+4@2

D" + Q4D 4 (2-2)=% - cadium=2
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. ™
4. Find the area of the region enclosed by the curves y = sin T,y =cosz, r = — and

"—’»%\'ﬂx ’ (ccjom :
Y4 / V{( Avea Oll L:)FMA Z(L

_7'('

A1
AA .:(siny—c,osx]Ar /i

S A:gg(g\"“%—w%")&* C. V2t

|

‘x . - D. 2v2
TR P 7 T
Zz:r ZX g - (—wsx .-S"Y*X)‘ B. 4

——(—{-} ﬁ)nur

5. Let R be the region enclosed by the curves y = z2 and y = 3z. The volume of the
solid obtained by rotating R about the z-axis is given by

2 _ 3
X"z 3x — X203 A. / 2nz(z — 3)dr

Volome 0‘ T-Nn ieal washew 01
AN = br@x) a1 7‘) ]A‘){ " Sy
-x* 3 C. / mz(r — 3)dz
\= g m [9x=x")dx
0 .
2

—> Io 'n-xz(q-)(’z)d.x @/037r$2(9—$2)d:c

nz(9 — z°)dz

D. / 2nz(z — 3)dz
0

i

6. The natural length of a spring is 2 ft. A force of 15 Ibs is required to stretch the

spring from its natural length to a length of 2.5 ft. Find the work required to stretch
the spring from its natural length to a length of 4 ft.

F =kx — 15:2k(05) - k=30 @) 60 ft-lbs
E - 30 B. 30 ft-Ibs
T 2 C. 15 ft-lbs

= dx = x> =60
- .( S0 202 }0 D. 45 ft-lbs
E. 80 ft-Ibs
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6 1
7"/4 ?—a5+3 %" A InZ-1
L — e Ll
X’ 4x+3 =D (x-) X7 X’CJ Aol 22
— Ax -A +Bx-2B A¥B= *, 1.7 3
1 =Ax-Axy —~A-3B =1 B=-7 C. ?lnﬁ'{—z
6 6 1.5
j L = | (& - LA )dx BRI
4 X% 4x+3 T \E x2 2 xd 1.9
4 ¢ . @5 n
— 1 - = _&. -:in5 _
_[% ﬁm'k—3" —'b"]'x 'I‘z = A3 :!2'[071.4- -;—_2n3

(QQ.nB ng) Y""q

1
8. Use integration by parts to evaluate / sin~! z dx
0

L
\(%(\4 X ax = X S x..g dx:} 3
, e B. —
/ W= 2 b , VU= d > C 4
1
M-,,L/o\x)f\J:X -—XS‘“X+W* T+ =

: a 2
m D. 2n
4 q 1
-~ o < s 1
& Sn XJ\X — (x S x +\‘;,«x )]O E. sin

]

Q=

= sint =TT
_%\r\j—-ﬁ.,z

3

9. The integral / d:c 1s transformed by a suitable trigonometric substitution
o N

to the integral

6 X=5n8 dx = co=0dm x
X / sin® 0 do
Ni-x® = cosB 0

(1 -x* x=0 — 8 =0 B. /3sin39d9
0
x=L s 0-T ™
z % sin3
. s © C. / s
gz NE re 5 o €OS
Ay = | Sio B . E
— T QD‘GO(JG D. /3 sin? 6 cos 0 d6
0 b-x2 %, %8 0
T .3
z 3 2 gin® @
- fé Sin 8 dA E. /0 cos 0 df
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%
10. / sin® zcos? zdz =

———f S!YI'XCOSX smeJX A.

1
5
3
f (1_<.os><)<:n€~ X$;nxa«_—j(l ‘*'z)u'h* "5
4
15

S

W=cosx dmT-sinxdx - c.
X=20 —u= 1 x:g — uz=0 e )
f(‘* “4)0‘»** ( “s),l,_'___l__-z-_ CIS
Y o S S E ’57

11. Decide whether each integral converges or diverges.

(1n) / L

(I) ] P dx = > ..L- dx + f _.J.——-C(x A. (I) converges, (II) converges
1 x-2

2 %2 + B :
2 - (I) converges, (IT) diverges
f | ;E;_ o tl:‘:; .{ -J—-dx LM bl 2’/ @ (I) diverges, (II) converges
= tQj:}- [Qm]t -2| - (,,,_LJ - _jti Livecqes D. (I) diverges, (II) diverges
oo : _|_ =A
(I[) j. _;Ti o :}‘_lﬂ% ‘/1 de/x &;;o(—.—)l 1‘—*'” T +‘) S g “nverglo

12. The area of the surface obtained by rotating the curve y=1— 23,0 < £ < 1, about
the z-axis is given by

5 wea o et
Surfoct e of picol /\/md@-
?:1,7( AS = Q,Tr(s—x) 1+E3x° ) Ax

-

2m(1-2%)V/1 + 924 d
Sa J2W(1~X)\[1+‘7><* dx ./"1
N C. / V14 (1 —z3)2dg

1
D./ 2/ 1+ 924 dx
0

1
E. / n(1 - z3)2dz
0
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13. Decide which of the following sequences converge.
(-1)™n _n? B n
o {E W oa=E @b cae
3 4

(_U -4, _23_) - .g_).._ , dwexz‘a&n A. (I) only
‘ N L Q_, (IT) only

¥i — - oz —

(T) ;Qf; o xme 2 xow e"’m C. (III) only
LN, 9 x L'H =3 D. (1) and (II) only
= Kim oz ot =/ M __ 2 =0

Xx—0w £LnZ e x—0 {a2)* ¥ w2 E. (I) and (III) only
o LONVRTYLS
(1]1:) -4 r {— dA‘\J’U\’ Odt %
oQ 4 n-1
s()- > £ (4)
n=1 n=i
19 1 — 19 A. 15
- = - 12
5 4- ﬂg B. —
C. 10
D. 5
®r

15. Which of the following statements is always true for any series Z ay, with positive

terms?

CX).
(0 1t nlingo any/n =1, then Z a, converges.

n=1
o0
(I 1t Jim 22 “atl — 2 then n;l a, diverges.

o0
then ) a, converges.
n=1

. 1
(II1) If nll’l{.lo Ya, = 3

(1) Vol trua., Compose ‘:20;!'11,,, ““‘U’
omd  wme

(II) Teur h‘j valis test

) Tear by vos tect

n=1

A. (I) only

B. (I) and (II) only
(©) (1) and (I11) only
D. (III) only

E. (II) only

i‘ﬁ whidd, duo e,

re
Wil Comparcizion Teolk,
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2
16. If f(z) = 1_::;_—1:2, 1 <z < oo, decide which of the following series converge.

(1) g:l fn) (W) g f (%) (II) g f (%)

S > A. (I) onl
(1) Z T djuercatn hauanse Q.,m i ,fi*o (I) only
nTt 14 n'l‘ 03 14M B. (IH) only
* oo

C. (I) and (III) only

J.L) Z _._E.)__..« = L o v errag N
[—— # @ (IT) only

not Lf{}«}m no) Y! '\’L
(,ﬂw}od/\rc will tz_ )"“ which Comveeann

e T E. (II) and (III) only
) _%3: N QV.WA Wb c_,:;mr)cxrf*&oﬁ Tes
oy R 3
17. The interval of convergence of the power series —l-(a: —-1)"is A [-1,1]
" —
‘ nat == {x-1) n=1
LH’" l...ﬁl Q,Am ”‘“( - L A %= 1‘ fx | B. [0,1]
) o h—»0n ('x-)) noso Bl
. L Tn C. (0,2)
Xt UOWUJM%Q.D w\r\.Qm \X"i\l <A @ [O 2)
o PD<x <2 E. (~2,2)
\N\r\,éfn x=0 ! HZ—T <—D ’\ﬂuff(?&)’ra \QU\ OL.Lﬁ N'"h«‘-\,(.
SN e c el U
wr
. -
WL\LIT\ X = 2 i ..’:,/,:—a W;‘:"" f'ﬁJ NEEE: B
w = € Y

[

18. The coefficient of £? in the Maclaurin series for f (z) = is

— 1= A. O
e X | > 1 2 3
= -¢ - X o)/ 2
= = -—(1'\'X+2, )kiﬂu—xﬁ— ) B.2
— L o+ [Xx+X) * (x P X S )+ 5
= i+7£>< +>x ) @2
- 2 0 T D. 1
=_ .
Ov. fw= 2 f___)(ng“ E. -1
n=0 n!
4
(‘o) = (49 X e'(a) _ (g-0 ¢

I T (a)*
” 1ex)" (2e*—xe*=e¥) —(@—x)eX 2(1-X)ED) _i+4 $io
Seg = - ((ie-x)‘:(e : : 5(0) L ) 2
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8
19. If f(V(z) = x?sinz, the coefficient of (:c - g) in the Taylor series for f centered at

o,

g(’)( X) =
'(S(g)(%) =

‘sm(r,zt)__

™
8!

() n
= E NEY) (x rr) B. 0
n-g n' 1
' C. =
2, 8!
X SynYx T
. | D.
X COSX + AXSinX 1

2
™ S
TR Y

20. The graph of the parametric curve z = —2cost, y = 4sint; —7 <t < —g is

\y

t--T

2. 2
X+ 3 - A. A circle
4 16

B. An ellipse
Wwhom t=-T 3X:2) “J:O

__4 @ A quarter of an ellipse
\NL\.Q.M t:.-%: )(:O} 3”
X Wham -ret < -Z

0<%X22 amd _g4< 4=q

D. A quarter of a circle

E. The lower half of an ellipse

2

21. fz =12+ 1 and y = €, then the value of Z—g whent=1is
, T

dy _ g _ oF
adx i—.;. 2t B. %
2te —€ 2 C. e
dvrzké’ 0%%(%) — ______,__4___5_1..——-———— D. —e
d %2 dx T 2t E. 1
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22. The Cartesian coordinates of a point are (z,y) = (2, —2v/3). Polar coordinates (r,0)
of the point are

CExy T 44432106 A (43)
T
T-thzi': :Ej}.— B (4’_6)
x 2 7 s
C. (-43)
D. (4,-3)
(-4.%

A 4
B. 3
C. 2
@ s
E. 1
24. Convert the polar equation r = —2sin @ to a Cartesian equation
. 2 _1\2

B. (z+1)2+y2=1
C. (z-1)2+92=1
2 2

X +Y -2y D 22+ @+1)2=1
x2+~al.¢.2\3 =0 E. 22 +y*=2

vz —92vsind

X+ Yr2zye =)
P
X%+ (4+0) " =)
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25. The area enclosed by one loop of the rose curve r = cos 36 is

E o3 3 oy

N
[N




