1. Let A=(0,-1,1),B=(1,-1,3),C = (2,0,0) be three points.

(a) Findv:A_'Bandw=R'_ (2 points)
V= 121,37 = £0,71 12 = 1,027
w= 2,00y =<1,-1,27= Q0~3),

v=<|,o,z_> w=<|,\_-—3>

(b) Calculate the cross-product v x w. (3 points)

‘F‘ne <rosg - Pmc)ur.\- 23 8uv¢;a L‘a
VKW’\ 3 = \-3\\‘\\--73\3"\‘{‘?\\4‘-"
O .
(O(—s)-l(z))i- ( t(—s)—\(?.l)} ¥

= -Z"n-Séi-K

(v ()=o) )2

vxwe <-z,5 A >

(c) Find the area of the triangle A ABC. (2 points)

The mognitude of the cross prdud ojves Y areay
o the PC‘W\\ dog m c’e\ermvneb \a \évcc\'cr&v and W.

The m%lm\cho(« VEW 1S \K.nﬁ & HLIEY H’S‘; 4“‘*?5"""'@—0.
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Area(A) = ’JE.E"..
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2. Suppose that two planes have (non-zero) normal vectors n; and ny respectively, and that nj xn; = 0. Which
of the following could possibly be true? List the letters in the box. (4 points)

Pmelué( O meins :“'IC
e P;m\\e\.

A. The planes intersect in a line. HC\V\V\ Cross

or
B. The planes are orthogonal to each other. NOVIa C(.\““- ‘c‘)‘f *\1?. P\a“e =

\'lLNi Pam\\e\ novme\ veckurs mfre‘slécnds o
C. The planes are parallel to each other. ? Nomes or }l‘e, ome P\ane./ -

hevs Po.n\\c.\ ‘
D. The pl al JO e
5 planes are equal to each other. O“‘G‘ < an are Pm‘
The possibly true statements are C Qn c) D

3. (a) Letv={(1,0,2), and letw= (—1,3,0). Find proj,w, the vector projection of w onto v. (3 points)

We have ¥k V-v= lvit= U 32)= S and VW= Wt horo=-\,
s, propw{ LY V= L1027 = (5,018

1 -z
proj,w = <“§ A 5>

(b) Let P be the plane with equation x + 2z = 0. Find the distance from the point (-1,3, 0} to the plane P.

(2 points) | o
e Neke Yok Vv Crom above 18 A norme\ vedror to this Pl e
Adddional, the P\anc. passes Mroual, the opigin (0,0,0)

Finadly Wt vedor W g wWRE Yhe veckor $rom (0,0, “tod\'(‘;‘.;,gj‘o]_
Se, \pro&\,w\ will Onve the Asone From Yhe Pom\- e plane .

\
This lPYoaVW\ :-4'!2‘5/"31"5: e

The distance is ‘ I:{g




4. Find the angle 0 <6 < £ between the planes z = x + v2y and x— 2 =5.
Express your answer in radians. (4 points)

Thic s ea[miw\en\- Yo Gindings the anale, loctween Norme\ vedors Yo e

P\omeS- Two suds vedrwsare Sz, for Mhe fircvone and €10, for

ﬂ, - ' (I OJ' l} l
-H,qe_, Sw:x) ne « \L\ \- e Az M . =1t
RGC‘“ LG | <z, QoM 1z _'T\nus, © [q"

o= | T

5. Find the tangent plane to the surface z = x2eY at the point (3,0,9). (5 points)

Compu.\-ma_ '“\egouovm‘a qu‘h'a.\ derivatives will complele Yhis Yask:

‘C')( =Zx€)3 T\f\\.\S, Yee Qquo-\rioh i 3\"”

Z =9+ (-39 (3_0 )sw*qa_a]

Equation: z= (0 x + ﬁ y + "c(




6. Suppose f is a differentiable function of x and y with continuous second partial derivatives.
Let g(u, v) = fle* + (v +2)%,e3 + v3). You are given the following table of values.

g\ x| fy| fox | fry

Golola|7]2]1] 9

(a) Use the table to calculate g,(0,0), if possible.
Otherwise, write “Insufficient information". (4 points)

Za
Let x:c“‘sz)“‘;:C YV
Tlﬂeh, Lowm’rcf
Xu:‘e:\, g_u?‘BCsu; K(.DJO):%, J(OJ

o) = fxlE L0+l s ylop) =3

o=, £,00)2 1, awla.,(om: 3.

w +2)31 =13
‘n«w:,é_m(o,

gu(0,0) = \3

(b) Use the table to calculate fy«(5,1), if possible.
Otherwise, write “Insufficient information”. (1 point)

This will €quat ﬁa( S,.1) lga Claifavt's Yheorem, S0 1t 1.

fyx(ssl] = q




7. The picture below is the graph of a function z = f{x, y) illustrated relative to the coordinate axes.
Pick the correct function f. (2 points) )
The wees o SoWVE Yot ¢

A fx,)=x+y*-2
Jony 4 s o A Pom\-_s\‘oset*

B. f(x,y) = x*cos(y)

C. f(x, y) - xzsin(y) *hgaﬂ On\"‘\tgﬂlr}\\ .
D. f(x,y}=xye™ Yor inghance, e fandnion
E. f(x,y) = sin(x)cos(y) QU( A, does ol wors

Lecomse Yhe 905"*’
(0,0,/0) \s no+ on ¥he

The correct function is C;'

8. Let f(x,y,2) = ax?+ by?+cz? for some real numbers a, b, and c. Which of the following could notbe alevel
set of f? Circle the letter corresponding to yours answer. (2 points)

A. Ellipsoid B. Hyperboloid C. Hyperboloid D. Hyperbolic
of 1 sheet of 2 sheets paraboloid

The way, Yo Solve Yhis is Yo \oole o Yhe, (%w\—icms {or eadn o
these. ¢ onln One -[w whidh %Qe%w\%uh docs not makch ) s the

l’% Ioerfoo\ic ))ara\ao\oid . D



9. Let f be a function of x and y. Consider the following statements.
A. f(x,y)— 0as (x,y) — (0,0) along every straight line through (0, 0), but ( l)irr}o o f(x, y) does not exist.
x,¥)—(0,
B. f(x,y)—0as (x,y) — (0,0) along the lines x =0 and y =0, but ( l)irr%0 0 f(x,y) does not exist.
X, y)—(0,

C. fix,y)—0as (x,¥) — (0,0) along the lines x=0and y =0, and( l)im(0 0)f(x,y)—- 1.
x,y)—(0,

Which statements could possibly be true?
List the letter(s) for those statement(s) in the box, or write “none". (3 points)

The possibly true statements are A on J B

Ais Ppsssldt 192 U\S"a e funckion
¥(4,33 -:x’%_: _TL,js alw Worke,
J $B.

C iS ‘IMYJOSSUO‘\L '“'u:, JC“mi\-iom
0‘: !\‘a\t\@l\m& ?



10. A contour map for a function f of x and y and a point P in the plane are given below.

Use the contour map to determine if the following quantities are negative, zero, or positive. (2 points each)

Lf=-3 ,f=-2
_f=—6//
F==5
f=-t

F=-1 f=0
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