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NAME  GRADING KEY

Page 1 /18
10-DIGIT PUID , Page 2 o
RECITATION INSTRUCTOR Page 3 /28

Page 4 /30
RECITATION TIME

TOTAL /100

DIRECTIONS

1. Write your name, 10-digit PUID, recitation instructor’s name and recitation time in
the space provided above. Also write your name at the top of pages 2, 3, and 4.

2. The test has four (4) pages, including this one.
3. Write your answers in the boxes provided.

4. You must show sufficient work to justify all answers unless otherwise stated in the
problem. Correct answers with inconsistent work may not be given credit.

5. Credit for each problem is given in parentheses in the left hand margin.

6. No books, notes or calculators may be used on this test.

Let @, l_;, ¢ be three—dimensional vectors. For each statement below, circle T if the
statement is always true, or F if it is not always true.
2 pla zach
@ F

(i) (2@)-(3b) =6a-b

(10)

[

(ii) (@ b)c=(b-d)a T ()

(iii) (&—8)-(@+b)=|a* - |B]? _
(i) ax Bxd=@xbxc Cx(Tx])sixk=-] L) %) D

(v) If @ x 6 =0 then & and b are parallel @ F @]

(4) 2. If &= 2 — j + 2k, find a unit vector in the direction opposite to @. N
|a| =\Vg+1+4 =\? =

4 o -5
-f3-'(2L—-3_+‘2k)

(4) 3. Find @- b if || = 12, |b| = 15 and the angle between @ and b is % radians.
- — )y
A h =|a| )bloasﬁ =12115 oosg :1245‘-{22

~Lpt for 180c0sT =90\ i5=90(F Al
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(6) 4. Find the values of ¢ for which the vectors (3¢, —¢, —3) and (—1, t2, —4t) are orthogonal.
<3t, -t ’5> SAIIPE o@ o
=3t _t3%12t=D

t=0,3,-3

9t -t* =20 — t(?-t2)=0

(4) 5. A constant force F =3+ 5f+ 10k moves an object along the line segment from
(1,0,2) to (5,3,8). Find the work done if the distance is measured in meters and the

force in newtons. — - e -
Disf vidor D=z 40 +3§ +06k @ o
W =F-D=(3i+5[+10k). (4T +33+6K) [Ww= @7 3
—_ 2+ 15 +60

(6) 6. Find the area of the parallelogram determined by the vectors @ = ¢ + 57 + k and
b=—2i + i+ 3k

A\'(w— oll Iﬁ~7 ‘ X—B,

aX?:TTﬁﬂ:‘L‘}?*ST‘ 1:
N L J +11 @
-2 4 3|

- @ Grosle wnsss}mﬂ;\wlt}" @
BNV ooy

—_—.\{ 19¢ + 25 +121 ‘«'ﬁ:‘;

(8) 7. Find the center and radius of the sphere

34—2

2?4+ y? + 22 4+ 22— 10y = —1.

2
X +2% -\-\2‘)-—10\)) _'_ZQ':_:]_
X“Fox +1 + \3 |0~3+25 y2Z=—1 M +25

X 1 >
( ) Jréé ) +2 =25 center: (-1)5/07 @

radius: 5 @

[
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(10) 8. The region bounded by the curves z = y> + 1, y = —1, y = 1, and £ = 0 is rotated
abo‘}ét the y—axis. Find the volume of the resultlng sohd

‘L; - x-t-s'zq.']_ Volurne o/ C«érml a);]ovoxmalma 44[3]/
4T N O AV:TT(\%-;-Q,) ay

1

.1 r_“___‘_& \/:S il (\1”‘_‘.1)"_’"6_,3 : Rule. OPl's )Zo\.},mb[e
@ \"57”1 @ fu::me %ﬁ?&if&ﬁn

\1 Qﬂj (\9 +2"é+l—)d"j - '_1- item (:Y!"Uru,) vule .

2
=2 +2+i+ =zw[ J'*?”l SCmT

[ 5 ] —o al-;am-:; - 15 ©) @

(10) 9. Find the volume of the following solid S : The base of S is a circular disk with radius

T. Pariklvlfl cross—sections perpendicular to the base are squares.
/r”““““”“”““"%%_}!r/: 9= ‘:"-x?— Take all):. Fma\ﬂd Crass-Seekions F_Qv’}g.&h,(l icalare
fﬂ ' 1\.& 1 to e x-axis

\

/ Q% Avea of ccosg-section o X
: S 2

A; T A= )

M‘,;f"ﬁ""“‘”‘” ? \Io‘uau. 0/ {)D‘NUIL‘\ &(lf.!. S
I @ AN = 4 (x2%*) Ax

CD

:f 4o '&-—%j(v ) dx 3
' ¥4

__8 vx_.3] —%(v,f):' ex’ | ’E‘:ﬁ@@

(8) 10. Set up, but do not evaluate, an integral for the volume of the solid obtained by rotating

the region bounded by the curves £ = /siny with 0 < y < w, and z = 0, about the
line y = 4.

”“ﬁE::@'“ \/ol L o,l tby:luab; skg,QL
o = {stay AV = 21\'(4—%)\/?@ A4
>>(

| o
.v w/ N
\/: _(021\’(4—‘3)\15in~25 ch:j [’8\1

@
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(8) 11. Set up, but do not evaluate, an integral for the volume of the solid obtained by rotating
the region bounded by the curves y = 22 + 1, y = 9 — 22 about the line y = —1.
2 & _

\lolLLM ty? 'L%‘D!m& WQM
ANV = [TT (?-x—u) T(xn - ) JAx

T V=] [t % @
Y]

(6) 12. The natural length of a spring is 1m and a force of 10N is required to hold the spring
stretched to a total length of 2m. How much work is done in stretching the spring

from its natural length to a length of 1.5m?
k=10®

F=z=kx — 10=kl —
S 4

0.5 212
i, o = -5
\N"(o 10%dx = 5x " =2
= 5 J
2 le)
(16) 13. Evaluate the integrals. V@ «««««« =\ /““‘—MMIM@W”M'W'\
(@) [tan—tds tam™x = [ A

ol 4
U= — QA
ta}/;i; OL\)‘_U_'? = % Touwn™ 7{__._%@(1-1) +C_
o d!,: — ‘x -

X%
® /ﬁw@_—*\ @
xTank =L () x C| 1T
PR >
I

o) [ 2Ea /A Gy

X 1y

U= Qmw dv = —L-zd"( -D)nQ +f 'X?’d:x

x

dn= 1 - -1

_xdq TTTx _,,152;,,2 +["*]
sz -
r
=

®
+1

4 —4n

>~ | [7]

2

—

N\ e i





