1. Find an equation for the plane containing the point P = (1,2, 3) and the line L parametrized
byx=1+t¢, y=2t,andz=2—¢. (5 points) L

We  woant  an e,okuw\fﬂ'om Lor /A"T
e P\ouqc, A shown: A

SO/ we V\CLA A Poﬁm‘&' O ane, F(&W\& a«no(L A nevinal
vechv ’h’ ’h/\& ?lﬂV\C. TO ’P\\/‘\A A V\orwl \PC,C/{'?:V d‘c
e E)\om&, wWe coan talce 2 vectrrs on  (ov

P&V&L“‘C\) "-b ’h,—(_, FLOU/IC,_ OV\C ol,\ofoe %V’ o VC,C/hV
is Ahe \/dociha veckor U= L2 -\D sivee b s

PO\V'A.U{/{ '\79 ’\'\,—c, UV\{, L N(«x/'{', WE can d/\oc»% oum.a
veehr Haak stavts at & petnt on L and ends

ﬂ+ P/ A S’L\OWV\‘- \’/CWV
SO/ (7} PO(\/\.‘\' O~ L ‘

LS G.: (l,0,2) when T=0. Hence , Ate vects

——?

W = @T@: (\,’L,’?;)-C[,o/1): O, 2,\ 7. So «
vecror normal A s

R ISR B

o 1 |

—_)
J X W

1]

(@O0 - @) - - )} @~ (@]
T Yq - J t 1 . ’
Jo, A< ﬁatww’ﬁb\/\ of Hhe Plav\{, (S

-1) - (y4-1)+2 (2-3)=0
‘\L()L O (\’a 7") 2(% 3) Equation: L{’ X+ "[ v+ 7] |z= ?
= 4x-y+22- 1




2. Consider thevectorsa=(0, 1, 1)andb=(-1, 0, 1).

(a) Find proj, b, the vector projection of bontoa. (2 points)
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(b) Find the distance from the point (~1,0, 1) to the line through the origin whose direction vector is a. Hint:

Use part (a)! (3 points)
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3. Consider the vectors a, b, and ¢ shown at right. v
Their lengths are |a] = |bj =1 and |¢| =
(1 point each)

(a) Circle the vector that best represents %a—b. b
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(b) Circle the number closestto a-c.
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(c) A nonzero vector n is pointing directly up out of the page. Clrcle the best description of b x c.

it is a positive multiple of n it is a negative multiple of n it is not a multiple of n

4. Consider the quadric surface Q defined by the equation x? + y? — zZ = 1. Check the box below the picture of
the curve formed by intersecting Q with the xz-plane. (2 points)
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5. Consider the hyperboloid H of two sheets shown below. Circle the equation of H. (2 points)

y+z2-xt=1 x=y?+2z%+1




6. For each function, label its graph from among the options below by writing the corresponding letter in the
box next to the graph. (2 points each)

(A) -y?sin(x)

7. Consider the function g: R?> — R whose
graph is shown at right. Let A, B, and
C be the points in R? shown; for each
of these points, the corresponding point
above it on the graph is indicated by the
dotted lines and the mark on the graph
itself. For each part, circle the answer
that is most consistent with the picture.
(1 point each)

(a) Atthe point A, the function gis: | continuous  differentiable  (both ) neither
(b) At the point B, the function g is: continuous 3 differentiable both neither
v

0
(c) Atthe point C, the function 28 is: (/n(;gative) zero positive
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8. A differentiable function f: R?> — R takes on the values 5

shown in the table at right. 02 06 10 14 L8
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9. Suppose f: & — R has the table of values and partial derivatives shown at right. For x(s,#) = s+ 2¢ and
yis,ty=s*—t,letF(s,0) = f (x(s, 1), y(s, 1)) be their composition with f. Compute 6‘_(2 1). (4 points)
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10. Consider the function f(x,y) whose contour map is
shown at right, where the value of f on each level curve
is indicated by the number along it. For each part, give
the answer that is most consistent with the given data.
For (a) and (b) be sure to explain your reasoning in
the space provided. If the limit does not exist, write
“DNE” in the answer box.

(a) Determine ?_% f(x,0). (2points)
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