1. Cons1der the three pomts A= (0 1 0), 3 = (1 1 1), and C (0 2 1) in R3 For each part cu'cle the best |
answer (I pomt each) : o : : R T .

(a) The'pfojecvtion of tlie vector :‘1—6‘ onto EE is:

(© AB-(ABxAC)=| -3 -2 '“1.@1 2 3

32 |

(d ‘_F_O‘I the vector v = (0, 2, 2}, the angle between AC and v i_s:“ nl4 ml 2 :

2. Suppose f R2 - iR has the table of values and partlal derlvatlves shown at S
nght ;For x(r, §)= 2r ) and y(r, )= s —4r let F(r,s) = f (x(r, s) y(r, s)) be - %, 7) f(x' y). of
vthen composmon thh f - 2 T Ox v
Clrcie the value of --(1 2) 00 ]
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3, "Exactly one of the llmlts at nght emsts - PRREERt SN
' IClrcle the hm1t that exists Ee

Iustlfy your answer elther by showmg that the lumt you cucled exxsts -
and computmg its value or by showmg that the other hnut does not ® lim X
exist. (31)011“8) S N /S RV T
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4. Consider the function f{ (x, y) |x1+|yl, whose graph is shown at right. Circle
the phrase that best completes each sentence. (1 point each) '

(a) At the point (1, 1), the function f is| continuous djfferentiable@ continuous a’;ld‘djfferentia@)

(b) At the point (0,0), the function f iy ¢




5 Suppose that g(x, y, z) is a funcnon and g(l O 3) 6 and Vg(l' O 3) 21+ 3; + 41( Use lxnear apprommauon
to estunate the value of g(l 2 0 1 2 9) (2 pomts) I G : S
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6. The level curves of the partial denvatwes fx _
, (sohd hnes) and fy (dashed llnes) of a function S
flx,y) are shown ,a'tjnght ‘There are exactly -
two crmcal points of f in the domam shown
in the plcture Fmd both of them and clasmfy
each as a iocal mlmmum, local mammum, or

1 saddle (? pomts) IR
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o z}stramt x2+ y <4 (‘a"“
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The contour map of a dlfferenuable functlon
f is shown at nght For each part c1rcle the
best answer (2 points each)
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' (a) The dlrecnonal denvatwe DlJl f (P) is: 1\

»posmve neganve Zel'O

..~ - Thisis because at point P, f is 0
R increasing in the dlrectlon u. ’
(b) Estin;ate f ds: .

S| -81 -54 -27 0 2._7_@ 8.1
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(d) The point Qis:

{e) Find f Vf-dr:
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9. Suppose that r: [0 2] Rz 1s a parametnc Ci in the p ne‘ and that r( t) and r’ (t) have the values glven m |
the table at left Check the box below to the pncture that could be a plot of r( t) (2 polnts) " ‘ :

correct points along the line as
t=0,1,2. The second graph has -
the correct derlvatlve at (1 1)
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1 0 For each of the mtegrals below label the plcture of the cor respondmg reglon of mtegranon (2 points each)
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. Wrong
: ..+ bounds of
Wrong z, .- _radius for
theta - "both A and B :
bounds Wrong theta
for both Yy bounds for

AandB ~—" _both Aand B

x
Wrong rho This one has the = - - ~ The top surface
bounds for correct theta ' . corresponds to
both A and bounds, and the - : rho=phi
B radius goes from :
1to 2
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' 11 (a) ConmderthevectorﬁeldF (J’Z ~—xz y.x)ongqa R S

\/z xz '\/x

(b) Let S be the pomon of the sphere x2 + y2 +2z2=13 where X< 3 Fmd the ﬂux of curlF through S with
respect to the outward pomtmg umt normal vectm ﬁeld (? pomts) ‘\ S % R
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(c) Let D be the of portion of sphere x* + y? + z2 = 13 where x > 3. Flnd the flux of curl F through D wrth
respect to the outward pointing unit normal vector field. (2 polnts)
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12. (a) Let S be the portxon of the surface z ::i ‘_ Sm(x) sm(y) where 0 <xs< zr and O < : z Ly
yET Whlch is shown at nght Use a parametenzatxon to ﬁnd the ﬂux of F=

<0, 0, Zz + 1) through S w1th respect to the downward normals (? points)
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(a) Let S be the surface parametenzed by r( u, v) ( vcos u v, vsm u} for O < u < 2n and 0 < v < 2 Mark the
box next to 1ts plcture e S

points)
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(b) Use the paxameterlzation to ﬁnd the tangent plane 0S at (1 \/- 2,1). (2points)
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{c) The surface S has area 4\/_ 2n. Fmd the average of f (x y z) yonS. (2 points)
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13-a !

“For f:xe_e‘ v M 2‘;’- ircles oJrD-qu axis . o exanmple,
U=l rlu, )= (cosu, |, Sinw). Thus
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*For this example, the divergence is generally:

. - positive The ﬂow is smkmg into the lower -

0 Tt |

< 1. For each part, circle

B The véctors should be parallel to the .
>'.‘-"xy plane The x-component should

- increase as z value increases, and the - -
y component should be 1 for each

'(d) Exactly one of the vector ﬁelds 1s constant that 1s, mdependent of posmon It lS N
o . The vectors Should have the exact same Iength and dlrectlon
(e) The vector ﬁeld curlC is constant The value of curlC is: '

. k.

0 .

) The vector ﬁeld that is the gradlent of a functlon f whose level sets

ABCDE.-

The vectorsshould’be perpendicular to the level sets.

are shown at rlght is:

nght corner

nght hand ruIe a .



15 Let S be the e]hpsmd ” —+ y2+ 5 = l whu:h lS shown at nght. lee a parametenzatlon r: D - IR3 for S bemg
sure to spemfy the domaln D of the parameterlzanon m the (u, v) plane (? points) j L
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16, For each transformatlon Rz - R2 below, cnrcle yes or “no” dependmg on whether or not 1t takes the
rectangle 0=u=sl0svs 2 in the [u v)-plane to the parallelogram in the (x, - plane wn:h Vemces
(0 0), (4 2) (2 2), and (6 0) (1 polnt each) ' : ' ' ‘

no 1 T(,v)=@u+v, 2u- 'y) L '

C) yes T(u,v) (4u+2v, 2u 2v) " 4)@ no | T(u,v)=(Q2u+2v, ~2u+v)
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e unit ¢ vfle?m the plane R2 onented counter- o

’:17 LetP ( x3cos3(x)+yv3:,iv: (
clockmse Determme whether the mtegral f F dr 1s: (

’negatlveb zero posmve (2 points)

18. Let S and H be the surfaces at nght the boundary of S is :.

the umt circle i m the xy- plane, and H has no bound'lry

| 'Suppose there isa posmve charge Q placed at the ongm
and let E be the resultmg eiectncal field. For each pdrt v
cxrcle the correct answer. (2 points each) TR

(a) The ﬂux f f EmdS s hegatvwe_v :‘p‘o‘si_tive" |

o {b) The ﬂux f f E- ndS is: negaﬁee' ,zeidk " :pas‘i@'

(e) ForG (xy2 yz x+z) theﬂuxff (curlG} mdS is: '

. :f ‘ : negatlve . pos;nve
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