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2.

In Part 1 (Problems 1-12), mark the correct choice on your Scantron using a No, 2 pencﬂ Record
your choices on your exam. Scantrons will not be returned.

- In Part 2 (Problems 13-17), present your solutions in the space prov1ded Show all your work

neatly and concisely and clearly indicate your final answer. You will be gTaded not merely
on the final answer, but also on the quality and correctness of the work leading up to it.:

. Be sure to write your name, section and version letter of the exam on the Scantroprform.
. Any scratch paper used must be handed in with the exam.

. Good Luck!
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1. Find a unit vector in the direction of the vector (+/3, -3, 2).

(2) 4(v3,-3,2)
() (v -3,2)

(©) 16(v3,~3,2)

(@) 5(-v3,3,-2)

- (\/g, —3’2)

2. What is the distance between points (-2, -1,4) and (1, -3, —2)7

(@3
(b)) V2O
_ 3(0) =
(d) Vo1
(e) 49

m?
3. What is the Maclaurin series for e ?
st $n+2
(2) ; 2l
oo T
T
- (®) ; 2(nl)
®©  on
() ,;, on(nl)
o 27(nl)

oe m?n
(&) ngo o (2nl)
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4, Which series diverges?

ing—?n—-l
nd + dn
n==2

0

1
(b) §n2+2n+4

(0 Y _ome™
n=1

@ > =
n=l

6. What is the power series representation of f(z) =

oo
4“5[72“

(&) Z:U(—l)n gnti
oo}

4

1
Watm=0?
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o

7. Given that the power series Z cpz™ converges when z = 3 and diverges when z = 6, which of the
n=0
statements is certain to be true?

 (a) ch(—ﬁ)" is divergent

n=0

oo
(b) ch(_4)“ is convergent

n=0

oo
{c) ch(—3)" is convergent

n=0

Y oo
@. cn(—2)" is convergent

n=0

(e) None of these statements is certain to be true.

8. What is the cosine of the angle between the vectors (—1,2,-3) and (3,-2,-1)?

—5
v
(b) >
v
o=
=
2
(e) W

9. Let a, b, ¢ and d be nonzero vectors where ||aj| is the length of a. Given
a-b=all|bl]

and
0<|e-d| < |cflld]

Which of these statements is true?

and b é.re parallel; ¢ and d are neither orthogonal nor parallel
(b) a and b are orthogonal; c and d are neither orthogonal nor parallel

(c) a and b are neither orthogonal nor parallel; ¢ and d are orthogonal.
(d) a and b are neither orthogonal nor parallel; ¢ and d are parallel.
(e) None of the above statements is true.
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10. Find the vector projection of the vector (3,2, 1) onto the vector (1,2, 3).

(a)

=31 ot

10
(b) 7
o) i(so, 20, 10)

(
(10 20, 30)

(e) —\/ﬁ(z’,o, 20, 10)

: — 3"(x — 5)"
11. Find the radius of convergence of the power series Z —
. " n=l ’
" (a) 0
1
b) =
(b) 3
(c) 3
16
@ 3

12. The equation of the sphere passing through the point (1,2, 3) with center (2,-1,38) is

(a)( 1%+ (y—2)" + (z - 3)°

3)° =
RS R Ly
() (- 1%+ (y—2)% + (2 — 3)? \/1_
)
3)

( = V10
@) (@—2° +(y+1)? +(z—32=x/ﬁ
(&) (@1 +@—27+ (-3 =1
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PART II WORK OUT

Directions: Present your solutions in the space provided. Show all your work neatly and
concisely and box your final answer. You will be graded not merely on the final answer, but
also on the quality and correctness of the work leading up to it.

13. (10 points) Find the radius and center of the sphere

2? + 97 + 22 — 4z + 2y — 62 = 11

Complele. the sfyece
(O (a1 D (bt
6(_7_\1 s (g .571 | + (z-<N~9= 1)

(><-.-2\2+ (1(4\)2+ (Z——ZYZ 25

Arp—————

Coder (2,-1.3)  Rediw &
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14, (8 points) Find the first four terms of the Taylor series for f(z) = 3 centered at a = 4.

,,___,fk | 00 g(k\(a-.q\ )= Z pox )/& e - &\
-0 f)<3/1 % K=0 ,.,
- \ :i— Ha ?D — % N B(X‘L\\"' _é___é\(fx X’Z
- . 3
2 :Z w % JB‘,(X- 1)
T -2 3 -
3 | «-837% "5:"

(6 points) Use Taylor’s Inequality to give a bound for the error for when using T3 (:r: ) (the first degree
Taylor polynomial) centered at a = 4 to approximate f(z) = x% on (3, 5]

Taylor’s Inequality: |R,(z)] < (—;&'f—l)!lm — a**! on the interval [3,5] where M = max | f(v_ﬁ-l)(m)l
on [3, 5].
‘ A/\ l _""l\l M'! pMOx \p/g(x\ R
«1 [X\ ,__;:\__ ¥ e
\ g' IZK\\: *Z)-— L \ a‘\"“am) e maximam @ x= 3
A’ \r;—(‘ .
~
¢ 2 ="" . M
2 oV & :1 r’ (
-l - -
, - . - (;
\? (%) \ L W TN VAL R S e
\ T4 3
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15. (7 points) Compute the Maclaurin series for © (:g 1.

" o .
Cos(x)= | = X v X = X,

VERSION A
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(o]
16. (6 points) The series Z(-—.l)”
n=1
also converges absolutely. Clearly explain your reasoning.

(Ro\j\_] O ({E—SAV
e

n
Wn—) converges conditionally. Determine whether this series

Chot ) - 6‘)"“(f\+\\ _ ' ("‘\Yn -
‘, Cta f)m\ LQ(M \\2"—1(6; A 3'\(.2.{)24 "D
_ (- l.):\*v\ Ceiny 8“ % (2(\2_'_ "'\)ﬁ_' fi
C—“\‘)n AR g"\‘* \ C 20 s Har 2—n— \3 "
—_ wr\+~\__(f?«\r'\?—“"\3 o ,_\_ aSﬂ_)oos | \“\v-_\?;':.—‘
" (Zn x3n +1) B | K

B\m \ %\ = -\T:) < | So Corveises a\aSu\u}Q\\f‘

n DN

(5 points) What is a bound on the error if we sum the first 3 terms of the series?

-ﬂ,\__e, w?g S O\\"\ttfr\m&n\r\6| S&

w 4] |
ot < Qq\ = (=0 L{____“ = .
et | \ (247 -nY ) B1(28)

11
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17. (10 poinﬁs) Find the interval of convergence for the power series

_ g 3’(‘3(:71—2 -51-)7:2)
QO;Y‘O 3‘—@3‘- ; ,\
be-8)" / (x=2) \

e ' ™ T .
\,WV\ | \ @M \ C(\m A 3 (“ + ?_ﬁ)ﬂ
n—> e
. \X'.—S"'I | SN - \X-‘—S_l
— i1 ’—-—3"""’ n'z*?th% 3

<\ $ 1 -5\ < 3 .

Q&o\.f w3 ‘epr C_@ A 5@1 e — g .
& odesvel = 5L Eadponts: §-3=
Contes Q “rU - P _5+3-T\B’
C,M_Q_,d( EAAPD‘_"\"U . | . A

o =\ ("\
@, 3(“7-2’ Z "(_%)‘“—":z «n?‘:')_

~3ﬂ (ﬂz—\— Z\ A=

LA =]

a0 " " ~N l
ZL 2 - —
@ o % )‘ n=0 3“(‘_‘2.__" '?_\ z’:\'@ (\?’*’2' \
\ =< ! nA | 2 ‘::?{ C@(\uua}.j ( eﬁ%e—ﬂu ?
ne 2 n* | ? ! < \ S
e &q_y\‘ . (/onVQ/(bL
So Yy the Lonperizon / i




