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/ Part ultiple Choice NO CALCULATOR ALLOWED
Name: S Q [\ I 4 NS Alfa: Instructor: Section:

Instructions: culator is allowed for Part I of this exam. Fill in the top part of
vour Scantron sheet, including the bubbles for your alpha code. There is no extra penalty for
wrong answers on Part I. There is room for your work on this exam. Fill in your answers on the
bubble sheet. When you are done with Part I, hand in your bubble sheet and this exam to your
instructor, who will give you Part II. You can use your calculator for Part II. But you cannot return
to Part I.

1. Find the length of the vectora—b ifa=i+2k and b =1 - 2j.

A 1'<9CFL) b:— < {,"’-"};O>

(a) 0O

(b) V2 a-b = <o,2,2>

() 2 e = v

d 2v2 | 9 B Vs a2 = V= 30
(e) 4

2. The figure shows parallelogram PQRS with base P ig both_of length 4. What
is the magnitude of the cross product PO x PS 7!'1? F’E’ 5 C:..) P§; L;l

3 woys 4o zofwt

((:)1; gﬁ jj ’ (i-X b‘ = Qrfa EP ﬂdr s[lffjfirq il i‘fé'{“* }“»(qu_{ = L[..*
(c) 8V2 I['J [axh = jof |blsn07 (Lﬁ(h)}(smtb) s "

(iq) 16 _J = U, Ui f =

() 16v2 _
TI) 14 p A =~ C\ P —h
’ "' 7 ( C ((‘ OJ @ /? h 0 D‘ '*l .S‘ { "ff': '-.f- 'F"{' '{;‘P
QA = (Lf»(}/p-m O~ n) <‘f, j‘“> ) / an 3 Ty paP (ij}/‘f) AL
rub-r l <o -1t 07 cnd IM“]

7
3 Wha‘r bl]l'f&(‘f‘ is defined by rho equation r? 4+ z2 = 100 in Cyhndrlca] coordinates? o0 (*(L)d:if‘

L 4-0, e-0, 6= <y0iy
Fy=ioQ ‘@)

G
I

(a) plane
(b) cylinder _1’!0&; Al redivs 89
(¢) cone

(d) circular paraboloid
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4. The position of a particle in the plane is r(t) = (e*,e* — 1). Find the speed of the particle
when it passes through the point (1,0).

Vi) = W) = < Zt’.u b

(b) 2\‘32 F”‘d“ -‘\I_ . ! c-:m;t e{"f = ‘) i -6 = O
(¢) 22+1 when Fhe Fa,—# tle. pasd #""T"":]J‘ $TY ({,m
(d) +ve*+1 _ g M6 0% e F o

(e) Vdet+1 V(O) - ( 'Z-Q /»?_,> <.L)i>

speed = vl = 200 - 5

@ t=0 -

5. Supposc that r'(¢} = (2t, 3t%) and r(1) = (1,4). Find r(2)-

@) (©3) e LB 4, Bary
b 28) 2 g P
© (210) R G LS / { 10 2

(d) {48 i 2 i34 g,=4
Q) (1)) =0 Cyed
| T L yo, ¢ 43)

) = <4,y

6. The contour map shows the level curves f(z, y) =k for £ = -1, 0, 1. Which vector could be
the gradient of f at the origin?

k=1
@ § B - 3 @ (&) i+2j
k=0

& qu di.f‘\’('l".«'i:"" C;'\ ;'\E_rﬂ?[;ji;-c' e i
valugs of k ~

y-axis

X-axis

& ' -
_,._L ’{" {E_ﬂ&q_!é ,,ln"\,m{"ﬂ-’ &';-?:"‘ y

=J

. Compute Fy,(2.3) if F(z,y) = 2%~

T
(a) 6 F{ - .'!lef \f
(b) 18 @ 3} 10) = L
(¢) 36 F)("} ( ‘f) 7
4. o . Pl
\i‘:j—? o E‘f(?.}:}) = L3 =1
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8. Lot f{f y) = esin(y) + (x — 1)% Let u = (, 3). Find the directional derivative of [ at the
origin in the direction of u.

_) M Vrs o
(a) -2 <€L sy * i/f—!)j e (“5{>

)
) j

= > 3y 4 Y -k b e
L (-; - H T = -+ L= =
9. Reverse the order of integration to obtain a double integral that is cquivalent to

/: /;, J(z.y) dz dy.

o [ e o) [ [ ey

VI

e,

// Se itz | @ [ [revae @ [ [ e
Y.

H 1\}{2. M

8 i LU S

10. Let IR be the ring-shaped region between the two circles with polar equationsr =1 and r = &
Evaluate the double integral

/fR 12(z + y?) dA.

(a) 3w
Q i
(b) 18« N
(c) 36m o 58 5
!‘ (!-:} J” 1L ‘d
(d)ﬂ -é“@“?r__ o E T o Y-
Te) 90 ) al, | 2T,
(;':.‘jr-»(‘._; Lf,r";'l
| " { " = ’ J NI
(1':7‘} gLy " y ¥ ys = 107
‘ # (49 =) =
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11. Find the cosine of the angle between the vectors (2, _c% 1) and (2,1,2).

a-+hb = fct_”{f_:[ cos &

o

(a)

1 " 5 y
(b) arb s LOJ4€I0)4 10) = 4 o [l = Visaht=

ol = V7= 3

—
L RETE e
— e
(2= o0 = Ol

—
-
~
Cafs

a:b
Ia‘“nf

_....L T cod B
J¥3

Cor &

12. Which one of the five given planes is parallel to the line with parametric equations
=i, Yy, =347

!‘..-'T-e_ — f‘q‘- .Jlﬂf V\’ijﬁ." <fj 1/3>
(a) z+4+2y+32=14 |N -‘-‘(&Jac.')
(b) z4+2—32=0 plat o 12
(¢) y—2z=-1
(d) z+i+2=0 dot preduct Yo i =0
(-;e) 3z — 3y + 2 = 10} ) v TN
- <f/l/3>f<c¢/6/c> =0
(: & = %
N=G3 ,3,: 17 f-‘f-f‘;.f N R T o ,?%w___;,;:_,._

v N
<() , 3) <3/‘-“_3/ L) = i+ 6] +X1)
= 0

13. Which integral represents the length of the curve r(¢) = (4 cos(t), 4sin(t), 3t) for 0 <t < =

‘, (a) /0“5 dt \ (b) /0”4cos{t)+4sin(z)+3tdt (© /G:v-4sin(t)+4cos(t)+3dt

() [ acos(t) +asin(t)+3tdt  (e) [ (~4sin(t))* + (4cos(t))? + (3¢)? dt

| = S f::(?}, d+ )= <_,;1‘J_“,_,g.,/ qf.c;:'*)f}‘
e : N ' pe ol A
= 5: 5 ((:&' 'i" (—é’{ - ‘)F;J—é ) (.'1'(%'{,;{/_; b

- ——————
Viesiart 4 fett 197 Vii=ls
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14. Suppose A = zy, and ‘;—f = -3, and ‘% =4. Find % when £ =5 and y = 6.

e 14 {4 dA -
() _2) L R el
(b) 9 A€ dv  d# dy 44 44 _ .
(c) 18 — ‘3 3) ;{_.-:A
o - (f( )+ (%) (4) i
© B o 7 el5) 4+ (50)
/
2 3 :
R L

T IC r =P

15. Suppose f(1,2) =5, f:(1,2) =3, and f,(1,2) = 4. Estimate f(1.1,1.9) using the linea:
approximation (linearization)} of f near (1,2).

2=y & {((;«’——y:“‘ 4 ‘F?‘(‘f"rf}

(a) 4.7 [
() 49> = 2, 4+ 1} ") el )
e 7 Fo Al n(ien) 4 Lylord -
(d) 5.3 = I 3 ( x={) + Y {y=-2)
(e) 5.5 4' \ "
| (’ L1)= 5+ 50.;-—:? + Y(1.9-2)
~ 5 4.3 -4 x4y

16. Find the tangent plane to the surface 22 + y? + ze® = 6 at the point (1,2,0).
F(110) = Nerd vector
((a)_Bz+4y+z=11 VE( Y )

(b) 3z+2%+z=5 . UF = . -ﬁ‘?‘-
(¢) 2c+4y+2=10 / <1X —’-L’ z Ay/)( >

d) 2%+2+32=6 V-]:(();/o]: <2(’HP‘G/ 2(1)/ ief‘7 = <3/l¥//;/

() 2z2-2u+22=0
—éan;y_’h'li' Ef(m'ﬁ.:. © .mL (';?;fb-‘,
3 (_g- i) 4 Lf(y-z} +i(z-0=0

3)(.4'4)/*" 2 =1
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17. How many critical points does the function F(z,y) = 2% +y* — 6y + 10 have?

F. = 2y=0 F = )y=0=0
5 ’ %= Q 7 Y %3
(¢) 2 one (pideal poont
(d) 3 F(o/;a) -9

(e) more than 3

18. Let f(z,y) be a function of two variables with f;(20, 10) = £,(20, 10) = 0. Suppose f;:(20,10) -
-2, f,u(20,10) = -5, and f,(20,10) = 3. How should we classify the point (20,10)?

Lok -1 3
(a) not a critical point D = x  wyl - b 4 - f'l.]( (} &
(b) a saddle point : i z[r v 3 -s{” v
(¢) __a relative minimum = |

\({i) a relative ma.\;irw D >0 "-K"‘-‘-B ijx < O

(¢) nonc of the above

el etive ™ox

19. Suppose that f(z,y) = Czy is a joint density function for the randém variables X and Y witl
0<z<1and0<y< 1 Whatis the value of the constant C?

J w So’ Sl C,s(y c"ul,,d’_'w

o

) o
LTS RS R PR 2

W,
'
(’l
Y%
g P

—_—
- -
" SN 1S R S Y PR I
|
o -
>

20. Which solid has volume described by the triple integral

1 vi-z= 2
/ / f I dedgds?
-1 J-v1=2Z Jo Y

(a) sphere
(b)  hemisphere

(¢) _cone
(¢) cube

End of Part 1
When you are done with Part I, hand in your bubble sheet and the exam itself to your instructor
who will give vou Part II. You can use vour calculator for Part I, but cannot return to Part .
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