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NAME GRADING KEY

Page 1 /16
10-DIGIT PUID Page 2 /25
RECITATION INSTRUCTOR Page 3 /26

Page 4 /33
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.
The test has four (4) pages, including this one.
Write your answers in the boxes provided.

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.

. No books, notes, calculators, or any electronic devices may be used on this test.

(10) 1.

6) 2.

Let a, 5, ¢ be three—-dimensional vectors. For each statement below, circle T if the
statement is always true, or F if it is not always true.

(i) If @ and I_g: are unit vectors and 6 is the angle between them, L
then @- b = cos @ Q.FX” <t @D F

(ii) Iff-ng-é’,thenl_;:é' b,= G, ::}T::-EX . T@
(iii) If @-b =0, then |@+ 5|2 = |a]> + 5|2 |a +—\;"‘__;(3+§).(a’_+by = s © r
(iv) The vector @ x (5 X €) is always B_z;rallel to b X ¢ _9& x(?x?_) A xC) T @
(v) @xb)xa=0 (Tx—:';)xl = Wxi

= T ® i)
Find an equation of the sphere that passes through the origin and whose center is
1,2,3).
( (3(-!)2 + ('-é —2)2+ z —'3)2= \"q- @
&,4,2) = (0,0,0) Lies on Usw slgkmﬁ,
o (N e P )
1 +4 +9 =v°

‘(‘Q'; l%@

(e =4

o)
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(4) 3. Find the values of ¢ for which the vectors (0,2, 3) and (2, ¢, —2) are orthogonal.
£0,2,3>+<2,¢,-2>=0 Mt
2¢-6=0 — C=73 =3 \:4—'_-}
(4) 4. If 7= (1,2,2) and @ = (1,0, 1), find the angle  between ¥ and .
T o= D% wosb ‘ NFC
T — s = = E
3 =\F V2 sk — c0s8=g 0T 6= ]

(4) 5. A sled is pulled along a level path through snow by a rope. A 30-1b force acting at
an angle of 30° above the horizontal moves the sled 80 ft. Find the work done by the

force. |Fl =20 1bs \DI=80ft
Mj_/{ , W= F -D=|F||D| wsé NPC
o:3p° P ~ 30-30 cas 30"
= 1200V7 St-lbs
= 2400 2 T2
(13) 6. Consider the points P(1,-2,1),Q(—1,3,2) and R(2,1,1).
— — — — e Bld —_— —_ ~9
(a) Find PQ x PR. PQ=—20+5)+k PR:@;—%
PQ %X PR = )—fz 5 4 T weorg o, gglab Yne m%t
o vololem U
i’ 3 0 - / cﬁ;ﬁéﬁi{% witd, stqu?\t&
=-—3 +{ — 14k
@ ’ =31 + ) —‘11-1: @

(b) Find the area of the triangle with vertices P, @, R.

lﬁi xﬁ]: {9+4+121 =\ 131

Avea o) APQRR = % \F_& x’[;’R\

=4 G P

[4)

(c) Find two unit vectors orthogonal to the plane through the points P, @, and R.

+ L PQXPR
1Fax PRI

N
+ A (/"3 L) - k.) @ ~2p% g onR ve.ctov*aﬂg
— ﬁ%ll ! tn the box

.\_”]_—_ —‘_7 T"_-
"\\E\(m” “T‘D [4]
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(10) 7. Find the area of the region in the first quadrant bounded by the curves y = z* and

y = 2° + 2z. 2 2 - =0,2
Poinls of inlescseclion: oK 2% — x(e Tx=DFO0 iy (x 2))=0 = x =T,
O

Aven o} Dz”-nml O\Wwammlti\j w«aiTcumalz

- 2 m ¢ | Olotb ",’“’blem
AA = [{x -%*)’7 Jax i} movethan 1vfzem v
( 2 3N\ g WYOnS - Limh coumt an
A= I <xz+2x—-'>< )?_Lff 1 itew inthis vule
b O
52 w x*1* _%/
- e+ -
X 3 4 0 3 @
-~ e =2
i % +4 - 4 3 @

(8) 8. Set up, but do not evaluate, an integral for the volume of the solid obtained by rotating
about the y—axis, the region bounded by the curves

z=siny, 0<y<m and x = 0.
Volume 001 D;jP"—AL afk‘a\—ox\‘vnoffnﬂ dask:
AV =TT sin?lé A\a

b o> sl B

(8) 9. Let R be the region bounded by the curves y = x — 3, y = 0, and = 0. Use the °
method of disks or washers to set up an integral for the volume of the solid obtained
by rotating R about the line y = 2. Do not evaluate the integral.

944 | olume ?( tﬁp.mﬂ QJ}g)orox{mo.t\'VS waehex !
A\/ :{TT‘I} -(x—?:)]z._'n' 2.2} AUa

o\ = ﬂ;j 3 4 CD_s - ‘*—@"\@
9= x-3 \/: g@{i[z‘(‘"gﬂ - 4“}%3 \:8]
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(8) 10. Let R be the region bounded by the curves y = £ and y = 2 — £2. Use the method of
cylindrical shells to set up an integral for the volume of the solid obtained by rotating
R about the line z = 1. Do not evaluate the integral.

y=2- * (ﬂ"‘ Velwme o} Lypicad opproximating C*)&'nct‘rim( shofl
AV = z-n—(;.'x)[f‘i-xa) —x2] A%

—_—

(8) 11. If the work required to stretch a spring 1 ft beyond its natural length is 12 ft-1bs, how
much work is needed to stretch it 9 in beyond its natural length?

ijxclx: S kxoLx—'IZ __>k>< l =19 —;k"lz—ﬁ w=24 @
3.

= : | v 7 V"‘ f 211'("7() (2—2)‘2) d."( I
Jrenemgs | g
~1 2x» \ (=) -

% V=27 [ih
Y = 424 = ﬁ,%xz) 4-12(3)=% )C K
é * d x (4) 4 @ _i/? ?t-lbs

hd

4. 4 :

(7) 12. /:1:31n:cd:1:= '—:-(T— Lh)t - 5_3_. %—&yzﬁi‘x—’ :L_/Xalik
LL:}JYD( duz=X d.“ 4 4'

JJ_L: -)L(CL‘)( ('U'..Z(_.

4 16 l 7 ’
(10) 13. First make a substitution and then use integration by parts to evaluate the integral

/cos\/:?dm. - 2 (%msgd-v) )
bg\f; - _._.-dx Z%d»j =dx

%Sﬁwsgfa ——2ysiny - fscnzau}
Uz \):CDS'a |
dugohj ruf,sl'n.‘) :Z%Smg -[—20053 .\_C_

= Zx eim{x + 2 cosfx +C

-3k ?'[ans.wu ©) @ @

1:})25 il o sinlx + 2cosfx +C | —






