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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.

(10) 1. Let @, b, ¢ be three—dimensional vectors. For each statement below, circle T if the
statement is always true, or F if it is not always true. 9 Ft” 2a L‘L

() @-d=|a? - D F

(i) &-(b-8)=(a-b) ¢ g-‘nmem\":«? noa smﬁxw? a (%) has na meeatng T D,
(i) @ (b+0) =(@+5b)-¢ T ®
(iv) @xb=-~bxa | @ ¥
(v) fGxEé=bx¢& thenda=5b T@

(6) 2. For what values of b are the vectors < 2,—1,b > and < %, 3,b > orthogonal?
{»,~1,6> e ,3,b>=0 ®

Ok ~3+%=0 b= *+ 4 -
;E'Z:i = b:ii@ el

(4) 3. Find @-b if |a| = 3, |b| = 6 and the angle between @ and b is g radians.

Qb= [d]5|cose =361 =9 NPC

i-b= 9
0 pls goc ;18&@3'1_31:
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(6) 4. Find a vector that has the same direction as < —2,4,2 > but has length 6.

| <-2,4 2>}.:.-\(4Q+ee+4 =24

Lo k-2, 4, 25w a wat vedker i U
Yzt dive. c.,i"tonc}! £-2,4 2>

{-2,4,2> wvithe desired vetow

’m

NPC
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6 .
= 2,42
m<‘”>

(4) 5. Are the vectors < 1,—2,3 > and < 3, —6,9 > orthogonal, parallel or neither?

<?,-6,9>= 3K4,-2,3>
2y e vedovs  ouee Foura.”d

(13) 6. Consider the three points A(1,1,1), B(2,0,2),C(1,1,2).

(a) Find AB x AC

NPC

percad fel

AB = L —j+K
AC= ko —
AB WE S 3 k. e b=
. -1 u
o 0 %

®

-— - -.-:‘9 -
AB x AC = —1L —}

Grads (b) wmd {C? mnuﬂem@, with answee (n ().

(b) Find the area of the triangle with vertices A, B, C.

(c) Find a unit vector orthogonal to the plane that passes through the points A, B, C.
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(1I0) 7. Find the area of the region bounded by the curves

1
- Y=V 2, y:—aT x:O, T = 2.

1’
Acea 0'2 Pe'c_o\L a%:};voxiwai;w% e C't‘”l“té{é»:
@ 4A=(%ez - 2 )ax
‘ . R4l
s> A= fo (Vora -+ Y d
\

X
X +1

> . : e S
Ku-e ;l O points for problew | } more thaw L item & ‘""""Q:K
(1imi% ound as 1 (tem i thais vufe) =

= I k7 A
A.ﬂ(%Cxa-'z) *_«@n(xﬁ-l)—_lo - 16 _ n3 — —“,;(—VZ —
Q . O I
:(%_A‘Wa_ %3} __(:;,_.é’/a -—-“Emi) — > = 10

(16) 8. Let R be the region bounded by y =z, y =2 — z, and y = 0.

(a) Set up, but do not evaluate, an integral for the volume of the solid obtained by
rotating R about the line z = 5, using the method of disks/washers.

" D5 Volume of Bypical waslur
Al f\q‘ %= < "15'(‘5._ )2 i (5‘-<o.—~5) la
mz--ﬂ————iij L'- R ) ] \b,
- %K; W\“n,z 4 } 3 ~Py ‘ ’ @
o A ~
\.1 ~
iy %
Aule * V= S lﬂ‘ (5-3)7'..11'('5 —(z—*ﬂ) ]‘{"'?r \"'é"‘
a9 © | =
\J;j

(b) Set up, but do not evaluate, an integral for the volume of the solid obtained by
rotating R about the line y = 2, using the method of cylindrical shells.

Y UA‘:Q
p 17 g

Volume Q‘l tbF!C“L shall
AV = 2w(2-9) (-9 1129

1 /L““"@wwj

g

1/ _ \
V= g ’211'(2-—3) [(2"37’4-]% @
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(10) 9. The base of a solid is a triangular region with vertices A(0,0),

. B(1,0), and C(0,1).
Cross—sections perpendicular to the y—axis are semicircles. Find the volume of the

solid.
C( /‘\} Avxea o/ W'rii woss sefiom
e = Laoe o A-9\_ -
o X +‘}=3'W’” A4) ZTY'I:‘) -2 n(»—z‘“) _1§r(| "’J>
¢ D Vo luwma. o/Z Lﬁ Flcﬂx& shies
y N\ - 2
PR — \é’"““” AV = AQ)) 4y = TC-9) 2y
ALQ, e 1 2
(0,0) 3(1,0) V= ( Ir§ (|—\§)f % Ruode x
‘‘‘‘‘‘ { |
y ' @o \m@
= ™/~ _ _
fo ~ <\ ‘2\34.\%)0 @
=TT L L\ P 1N T _ I
S (e-b+d 7) B1*y)=55 V= 23 o]
(6) 10. Find the average value4of f(z) = \/z on the interval [0, 4].
' 3
gcwe. =4 Vxdx =1 )4
K ° Y 3l
— 1 47_8 _ 4
G 6 ~3 © - B
(15) 11. Evaluate the integrals 2] @@mw
[ f— N . . N\
a) [ z3lnzdz 5( b — x4 dx —
uzdmx dw=¥’ ob( 4 X
du=+ ciy v = .ZS. & o O
?m‘x —-j X 0(7( —-jmx-———- +C %4%x __:_(_6‘_" +C| @
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S

u=t,duv= ginItdl

du= a,_t fu--ng'&t ‘
v
_— -\-T-Cﬁﬁz»aw +[$ s\nBt] ':'_'——3— @

wiF
=






