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Directions
1. The use of all electronic devices is prohibited.

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

3. In Part 2 (Problems 13-17), 'pres'ent, your solutions in the Space provided. Show all your work
neatly and concisely and clearly indicate 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.

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

6. Good Luck!

| THE AGGIE CODE OF HONOR,
“An Aggie does not lie, cheat, or steal, or tolerate those who do.”
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- 1. The equation of the sphere passing through the point (2,1, 3) with center (1, —2 3) is
(@ (~22+(y+2?%+(-3%=10 (adivs = {21+ ¢ O3+ = {15
-1+ y+2)2+(z-3%=10
© -2+ -1’ +(z-37=10
@ (@ -1’ +@+2°+(z-3 =V10
@) -2+ -1+ (z-3)2 =10

- S0

(x~ N* + [g -i—z)?’ ¥ L_z—-%‘f-’: ) O |

2. What is the cosine of the angle between the vectors (~1,2,—4} and (4,2, —1)?

0z - 12-,-%)(4,'—2;—'0 = 1 &2, -0 1142l cos©
—12 |

(b) —= ~ -y : |
Va1 H-4+y .~y
12 C,OS@ o -

-~ 9ar | \|1+k—h—lu Jl(afqa-\ 20
@ | -
L |

©=
' 21
" 3. What is the distance between points {(—3,—2,4) and (_1, -3, —4)?

() V33

‘r = J30F (243 F ()’
© (d) 13 :
()81 W r O‘

" 4. What is the power series representation of f(z) = - Qar: at z =07
47 2n ) . ‘Z_Li-____
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0 .
5. Given that the power series Z cpxz™ converges when r = 4 and diverges when z = 6, which of the
=0
statements is certain to be true? : -nu'”'almm
[knewn 7,
X .‘-‘;::..—l I::--m,uk‘
.Zan —3)" is convergent SRR | M
=0
(b) ZCH(S)” is divergent
n=0
0 Unknopwn
c) ch(—5)” is convergent Knon
n=0 -
~ | d W”fNébH(,Q_
(d) 2 cn(—6)" is divergent
n=0

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

6. What is the Maclaurin series for 27

Q0
X — PR
m n=o '
2" 12
(b) Z%_(@—
s w ENA N
(c) Z( 0y ZXZ._ Zi (ZXL) 2 2 %"
n - — L]
e 2n e ! V’\z - - }/\l
©xX %y =0 o
TL‘
n=0
m n
(€) Z (2rh)
n=0)
7. Which series converges absolutely? a\o'ébtvfé
com o WRlve
(= 1)"

(a) Z |
n 7 ..)“ Ly ' . . 7 - jr
(b) Z( ﬁnﬂz C"”Z C——l—é- ctrys b 9 D\uff%vﬂu Tes
n=1

OB < Diverg

(d) Z(_,;)n — 3, w divtig
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Z < Com VNS0 \93 Waho Tesk
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8. Which series diverges?

.Zzn;m;i:? e Lim¥ comprrsom with 4 (dikrgp)

1
) §n2+4n+6 | 2n-n¥2
oo 344 -
(c) ZQne‘”2 V=) 2)“5 4 !
) n=1
X1 | ) .
(d) nz_:lﬁ—' \{Y’\ ZY\B\-‘ Nn- 3+en -
- ] -
© Y= oo \3n? )+ 4

SO both Sewies
a i\J@rCal

Lead Ordev evm

9. Let a, b, c and d be nonzero vectors where ||a]| is the length of a. Given

0<la-bl<falb) = O LG < |

and == {\Q,(‘U/\-EY
= leliidl -—5 CxB =1 = pagllel
Which of these statements is true? : @ _ O
{a) a and b are parallel; ¢ and d are neither orthogonal nor parallel
(b) a and b are orthogonal; ¢ and d are neither orthogonal nor parallel
{c)}a and b are neither orthogonal nor parallel; ¢ and d are parallel.
(d) a and b are neither orthogonal nor parallel; ¢ and d are orthogonal.
{e) None of the above statements is true.
10. Find a unit vector in the direction of the vector (-1, -2, 2).
1
(8) 5(-1-2,2) /=) ‘7-2‘25 {-1,-2.2)
1 — —
(b) -(1 2,—2) - {6\_ -
1 2 (4 P
@ =(—1,-2,2) (—-D Yy O +2
(d) 3(-1,-2,2}
(e) 9(—1,-2,2)
):7) - 4 \2>
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11. Find the vector projection of the vector {1,2,.3) onto the vector (3,2,1).

(a)—57— é—-"“n&' a \J'Q/O\’W S0 Q?\ﬂnojr bQ, CbYYM

6 o &
(0 %5(10,20,30) & S
%1(30,20,10) i divechm -4|‘2\3> - 20 Cawnnot \oz
(¢) —7(10,20,30) | comeek.
12. ‘ Find the radius of convergence of the power series g w .
' Yomo Tenr " i |
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PART II WORK OUT

Directions: Present your solutions in the spé.ce 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. (7 points) Compute the Maclaurin' series for _____sm(z?; "y
 Mackeurin sexvies dor  Sin(x)

o, N 2Nt : 3 S R:
S5nX) = 24CDX = ’Xu‘%’l’* ET“:X“ z
, n=o (ZVH'D\, ' 5) _ :1’ 5)‘ _

::ﬁ;*::b Maclavrin Sevies v Sinfk-X g |
- ' Zndl

S 3 xS X S D" %
CSialx = T e E XX = 5T
; _ | 3 '5 '—7), 9! ﬂzl’ CZ-V\*H)‘.

N@o divide _-Qad« Hrm _53 73".

: 2w G
A % X X -
—= 2 “sl  *
X : ' _
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oo -
14. (6 points) The series Z(—l)“(5—n-)—-(2L2-——) converges conditionally. Determine whether this series
n=1 '

also converges absolutely. Clearly explain your reasoning.

Notice e 8" A Wd@f\@\’\/ﬁmﬁw Thuo Sobcasw:{s Uams\i/kg
Ravo Test, which Yeots, Por a\g:)e:mQ cmnvoregme .

Nore ahso ans EX2 o DL
Netice also 2= en (ﬁ%&h D 'hCthl) |
QE“/HOT‘QT"a \' | - \ ‘ : En'('Z*n*L)- )
L wn \ = bwm oo ‘
n-00 < n-~>00 ( - ) _
i Il o L) 56 oy ke RotioTest
o, s 5 T |

s Soves convergly sty

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

Alernading Stries eror - s= io' N 2 (ol som),

Them \exvor\z -5\ ¢ lan-n\ M e
o o Tt podidl s |
Tn Hus cese Yool = [s-g,] < lay|=
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15. {8 points) Find the first four terms of the Taylor series for f ()= 23 centered at a = 9.

| APLMCWO )‘c " (2) | l&v) oY S@V\CS ? P(h;fa) (X-a)

- : . =0 !

AR SC / (&)= 2+ | |

6 %x\"i_— \ ,'éz (=)= O'[?, - 4 fevmns: .

._ | e

:’_’__ ‘-\ 3 4 | | (X *ﬁ)
..,3, :

) %, “ (z,q)

~ z%i(w”\)‘r Lo )" “:’;‘2"[(5 (x-3)

Fivst 4 deems
(6 points) Use Taylor’s Inequality to give a bound for the error when using 73(z) (the first degree
Taylor polynomial) centered at @ =9 to approximate f (:1:) =22 on [8,10].

M
Taylor’s Inequahty. ]R,,(:c)l < mlm — a|**! on the interval [8, 10] where M = max | f™+1)(z)]
on [8, 10]. : |

Rl 1feo-Teol= Rl S n=
Nge_d '\C@C\@ = %{.’)(4/2' maxi miged N 18,0
@A 3 - 3 (abx=8)
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16. (10 points) Find the interval of convergence for the power series

| 25’(‘3(:12?;)
To find dr\r\ﬂ, sn%v*ué | of an\r@rgmcg /U,Q,Q,\“'\Q Rafhofesf
i \a_r_ﬂ,.,\ i 3™t s
N .
N->w FallN N=700 5'@%4 [U’\H)?'fz] M |
| h< 3) En7'+7.] )X-Bl 4\
- [n £2n +3] | oy |
N—290 |
Ceal<s 5= Redisoron
50 — | -

. . | - © nty  aere 2-5 and 3¥5
| Center = 3 So _end points gk
Cheox =2 i (:E_}_i_ 2 o
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17. (10 points) Find the radius and center of the sphere

m2+y_2+z'2+2m—4y+6z=11

Compeie the Soppres. .
o xB2x+ 1 +()zfq3+__'—_l__ 2 bt 9 ,j”.'
. Z | 2 . 2 ,'-.C\j-fb)a: o @,Lc)l'; %TT-Z:H:L =3 -
@Jfaﬁlxaé/_zlaxgzal | .VL'FU?&TLE' o .J ]1—‘3]__
: A=l

'\g: -7 bz-:q

() ¢ (Y -2y + (=43)= 25

10




