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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.

The test has four (4) pages, including this one.

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.

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.
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o

(10) 1. Let @, 5, ¢ be three-dimensional vectors. For each statement below, circle T if the
statement is always true, or ¥ if it is not always true.

G)@-b=>b-a olwacs trus QPL: each @©rF

(i) dxb=bxa nd txue. axb ;..."\Z,‘,“&’ T @

(iil) @ (bx &) = (@-b) x (@- ) “°t;wt£""" b oamd &.C ovee vol vedonT (B)
k<t

ST R AR meav ¢Ss
(iv) @-(b+&)=a-b+a-c ajways Trws. @DF

(v) @xB)xE=0 not always teus: U"i) v -‘:"ﬁ:':? T @
(7) 2. Find the center and radius of the sphere
2+’ +22-2c+62=15
<X2+2x -r—l) + '32 -l—(22+6z +<i) =15 +1 +2
)"+ y* +(=+3) =25 Copte i only one coard. v
cemter (1.0,-3) @& /TN e

oA 5 @ center: (1-/ D, "3>
radius: 5 )_:/—1
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(15) 3. Hd=i+2j—kandb=3]+F, find the following 3pbr <adh
(a) @-b —= 104+ 2-3+(-D1 =5
5
- - -3 D _“* __—“ -
(byaxb =11 ) ok *‘(7‘*'3) J(L)"'k(?)
1 2 -1 - -
o > 1 50 - J + 3k
ﬁk @ (c) cosf where 6 is the angle between @ and b
e eid
3 ? CosBz=oO- b — > _;:-—s-m— --—Tg;:“
3 ] \EHU) Vi+4+1 V9+1 Ve o ¢o
£ A g
3 & ; (d) the area of the parallelogram determined by @ and b
7 —h ——ep
_g;} | laxbl =\25+1+9 = \35 =5
g 3 ]
&
z“ (e) a unit vector orthogonal to both @ and b
— axe - T Y
B == e -1 (5'1—§+3k) ———‘g‘ﬁ(gl -1 +3 )

(6) 4. Let A(1,2) and B(2,0) be two points in the plane. Find the coordinates (p, q) of the
point C(p, q) such that AC = 2AB.

AB = £1,-25 PTE=<VJ—L,«=),»2>
— @
AC= 2AB ! Lp-l,4-27 =42, -4 [® {
Pol=2  —P=3 ho= (3, -2
g-2 = -4 g =-2 ! ( ’ )
—2,—1,—4) are

(8) 5. Find the value of the number ¢ such that the vectors (1, ¢, 2) and (—2

@

(a) orthogonal

<i) Cf2>’<'2,"1,""'1> =0
(b) paralll  1,¢,2>x<K-2,-1,-4> -0
Tk \: T(—4—C+'>.)—_j.(._4-\-t+)+—t:(-l+2§) @
.’_1'2 fi -24 ~4C +‘2'=G’ -} +‘2£:0—§c:‘§ c = _1.{—

Q..‘: <i)C)2>':k<'2'-L'_4> —p 2 -2 v —> Cczi
whire k anﬁw -4 Z
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(10) 6. Find the area of the region enclosed by the curves
y=x* and y=z+2.

Y £ ..."Jj"*? Paivle of iwlexsecdion 2wt % —x-2%=0
(/" ' (x-2) (x+1) =0
/L»”!- g o = —1- R
e T W EX A ceon o,l U-;f'mi QIPF"‘#X\MQIIM vec‘taw%&
i: S (x+2)-x“{ax
—"1 o "’*(i‘é’dv '?- / [ 3 . a
- A= § (x+2 - )CL‘X o A= f GtDdx [ x=dx
/] p |
5 312 @ @
=\ ""2)‘"'3'),4 Rule* 0 ecredit for ‘ovc\o&ﬁm A move.
L ‘ Uam 4 itewm v wres
= (4 -8 v (Limits
<2 +4 -3->—(Ji-2+'!§ coant g 1 (tewn \htj,m ‘.m)
z2+4-% -Li+2-3
L Ll=-5_-1 :_Z. .
=9 % 5=°"2°~3Z ® 7

z lio]

(16) 7. Set up, but do not evaluate, an integral for the volume V of the solid obtained by

rotating the region bounded by the curves y = 2%, y = 0, and z = 1, about the z-axis
(a) using the method of disks/washers

(m) Vo lume o/ 't,w,qm& &‘ﬂfs-

AV = 1x ) AX

Py Rude 2
* @)‘l/f““"\\
V= A x®dx g
4 L> ]
€9)

Noluma O} t«a}"—lms.ﬁ c?ﬂmohqmi shell
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(8) 8. Using the method of disks/washers, set up, but do not evaluate, an integral for the

volume V of the solid obtained by rotating the region bounded by the curves y = 0,
y=sinz, 0 <z < 7 about the line y = 1.

jT '\IOQM’\MQ O/ talou_,o\i \N'Q&LM
xh AV :[71 1% TT(i-Sinx)ZJAX

q e
Rofe %
117 21
=/ T o~ T4 -Siwx) fdx
[ -k
&
(8) 9. A force of 10 Ib. is required to hold a spring stretched 4 in. beyond its natural length.
How much work is done in stretching it from its natural length to 6 in. beyond its
natural length?
“wx - 10=k 1l — k=730 (Ib/kt)
a 3 @ { k= £ b/ (v:)
o F =230x ‘
Yo 1t wol clw_ma
.- oo
W ::J 30x d.x in to £T. amd ’"m";j
a1 ﬁ— (t- b 45 (n-1k)
o @ =
1 ft-1b
B el EY
@ yd et *«}\
(12) 10. Find /(lnx)2d:v.___ x(Qmu) j Inx) L dxe
B‘;} }:ouv:t» («QMX) du= ax *

O‘M. = 2(%><)_7!(.»<Au LobEX

“ Imxdx = X U"Y) ZLXL“X J cb)(]"
X{QM)‘) * { u = ex deuzdx
d\A—»J-A" V=X

= x['l.mx) —'ZXK/HX + 2X +C
&) @
~pt i}, +C mizaive x(ﬂ,ﬂ"x’)i_ Zx@mx} +o.x +C




