Midterm Exam Cover Page 'K&j

Overview: This exam consists of 1 cover page and 4 pages of questions, for a total of 5 pages. There are 8 questions
worth a total of 52 points. Fach question has maultiple parts. Your grade on this exam will be calculated as

(number of points earned)/50.

This exam is worth 15% of your final grade in the course.

Directions:
+ Write your NAME and STUDENT ID at the top of page 2.

» Solve as many of the following problems as you can. Try to start with problems that you know how to solve right away,
and save the others for last.

+ Provide justification and show your work whenever possible. This makes it easier to give you partial credit. I want to
give you partial credit)

+ Write the work and the answer that you want graded in the provided answer box.

* You may usé one two-sided 8.5inch by 1linch sheet of notes. No other resources are allowed. You do not need a
calculator.

Good luck, and have fun!
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Midterm Exam Problems

L. (7 points) Determine whether the following statements are TRUE or FALSE. No Jjustification is required: if you
don’t know, just guess! Each question is worth 1 point.

(a) Two planes with normal vectors ny and n; are parallel if and only if |mg X ng| = 0.

I VA VS i £ S A uswers [T

(b) For all vectors u,v € R?, |ux v| = |v x ul.

lwxv\ = &,vpxm\-: \ﬂ\\ \’\!xu\ :\\J%‘h\ A“S“'er=

(¢) If all the level curves of a function f(z,y) are lines, then the graph of f(z,y) is a plaxe,

Cﬂlw\.'\\al' Lx:»w\f\j,‘. %‘bﬂ"}3 = }(3 . Answer:

(d) The slope of the tangent line to the y = b trace of a function f(z,v) at the point (a,b, f(a,b)) is equal to

limh_}o MT)_M. T\\"’ %\‘ \)ﬁ - ;s k ‘D\ \\ \& . b
3 %) P Yy oy Whigh T4 8 ?4& .
] L \’M\h&m‘r ) Y T K w2 X rors Answer:

(e) Any two lines which are perpendicular to the same plane are parallel.
/ Answer:

(lear Lromm e VJ?‘(, WAL s
(f) Any three points P, @, R € R® are contained in a unique plane. ~ o
T\“fo,q, (,a\\‘.M,N‘ \o’b}\?‘)} rkv I\Bk' m\“wa,\w ‘lﬂ;«-ﬂ,i‘ﬂ\.\-& A P\cuw Answer:
(g) The cross product of two unit vectors is a unit vector. :
Jwxvl = \Ml\;\ sr{e) 3o 5&\\.\7 vy e vEE O 2T Answer: IE
2. (8 points) Answer the following questions, each of which is worth 2 points. Briefly justify your answer,
(a) Are the vectors u = (1,2,0,—4) and v = (0,2,1,2) perpendicular?
WA= 1:04 g 0wl = H-Fe -Hdo o Ng thy wre ot

‘ml ff/\/b\'rb\)u\m_f )

(b) Does the line r(t) = (¢, ¢, —2t) intersect the plane z +y + z = 17

WNDT\& CXNL(/\{H&_ oF I\‘\!— .i/\rb T (\\li“'lf) W ‘t\u ,r,roc)r:h; o/i'

—{\,_, T B ST o I SWMee L, 1,-1 T -apy 20, the MYy
@\u«— uwl- \\4. /D"LL ahe {suk\\&\. 1\,,, -(ab.\M' (e 0.0\ Lies ov\‘ﬂ‘"

kh’“ ‘Fm} G\,a’lr “E\lf ‘\\MM. Thre Te "'\‘\-‘3 I}Lo W h\.\.”a(,c,\-.

(c) Are the planes £+ y + z = 2 and —2z — 2y — 2z = 4 parallel?
Nes the woewd W/ohw "\\\'t,ﬂ arh é—«}l—'ab—lﬁw me\ll,l.'
SR T R AR ST B

(d) Are the vectors u = (1,0,3), v = (1,1,1), and w = {0, 1, 1) coplanar?

V0> | i\ \*\-—" 2 s 1 Y
PR R

&Y;%‘L)\ wl‘a\\am d‘% “\\.L rww\\b\q“ﬂr,,k %.fanf\,(/}\ \D.{ Wy w, Tty

m% “=1:f/fb‘l Sy —";\;, VO/(}FH‘? e _!}i’l: gaqlaur,
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3. (10 points) Consider the lines £;(¢) = (£,£,1 +¢) and £5() = (2 —¢,t,3 — t). Complete the following tasks.
(a) (3 points)Show that £; and £ intersect.

W s ndeesedy when B2 LG

LU\ = {1\ \15
Q}L\) = 4\\ i\'lV

(b) (3 points) Show that £; and £, are not parallel.

T Krettim ofﬁ‘ L\ Tyowsdv Y anih e k.ru)(hh\ ok |
vy vz 4"1 W) s veds ane ¥ fm,m“b\ shel

Mv:ﬁf‘*\ AW AP e ] = e ) # ooy
94\ -

\

(c} (2 points) Find a vector that is perpendicular to both £; and £,.

A vedor te. Yo &aﬁ\r\ we L LWL V:(-\;\plb will be e
kv \>D‘\L\ ?v\lffk’b— ;Lb -u\.t’\ JL-L- Wse "\4.. Lrhas fmh\buk? rb

WHYV = 4-2&"‘17

(d) (2 points) Find a scalar equation for the plane that contains both lines £, and 2.

A rocod oo Ty N=w¥¥ = {2 0,17 M\.& o~ fuu\\*ﬁ\ {'\L
\ptcw, s Q\l,-z.j, Ak sealer 2. % o P\M o

~1{x-0) xol¥-) & g(Bn) =0
of 173 -Lx = 2

4. {6 pbints) Consider the curve defined by r(t) = (sin(t), cos(t), ).

(a) (2 points) Compute x(n).

(b)

(c)

Tlw) = Lshh  Cov 1 \“7 - <0;"\“7

(2 points) Compute v/ ().

cLe)= Lreond L -sint, 17
r\(ﬂ\ = <~l (v, 19

(2 points) Find a vector-valued function that parametrizes the line that is tangent to the curve r(t) when ¢ = .

(VR HVF SIS SRV Y ry v Y= Lav000) mmL_ P TN %
\""?M T o) Lo -t T ha A emcm’m‘%—wﬁan vy

ACEY = Lo m9% £44,007 = {-€,-" E+T7)
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5. (4 points) Consider the following contour diagram of a function f (x,y):

The black dot in the center is the point (0,0). All of the lines in the contour diagram intersect at (0,0). Compute the
limit limgs 4y (0,0) f{, ¥) or explain why it does not exist. ‘

Th Mmf\‘ does w* m‘hlf. Fach R,e,\wl ' fATC 12 \rvfw,am-%e . ?a’\\r\h\
'\\n@/ "\Mb ,d\,\/tﬂLD Wtk we  en a t’ﬁl&a\z\ Lo, oy . St Yere wre
LWLy -‘c\wmj\ﬂ (0.0} W\JIU\'\ w\Prs,su\.t }?%uu@f et ions e Mt
Lt Lxists For tetaace, Mo Fwe ¥ gl:\l? e MJHL‘)[ corad. puive T
9\?("!‘0\( b3 w\\:\.:., "\L ﬂ,:m“k' A\""\% VI\,(_ ()\-Okl‘lu/'b’&’ c.g\ow)\ UALVL 1%
PPy -0

6. (5 points) The table below gives the number F(d,v) of liters (L) of fuel burned by a Ferrai after traveling a distance
of d kilometers (km) at an average velocity of v kilometers per hour (km/h}).

d\vi{ 25| 50| 75 | 100 | 125 | 150
10 25 { b0 | 75 | 100 | 125 | 150
20 50 | 100 | 150 | 200 | 250 | 300
30 75 | 150 | 225 | 300 | 375 | 450
40 100 | 200 | 300 | 400 | 500 | 600

For example, F(20,125) == 250L. Answer the following questions.
(a) (3 points) Estimate the partial derivative F,,{30,75). Make sure to include the units.

Fe (30,35) @ F (wl ISy25) ~ T L'i?_‘ 3%-25) LG w)

2-25

= F 0,00 -F(‘wﬁﬂ/w = AR oe 3 b/ (kah

(b) (2 point) Explain the meaning of the partial derivative that you computed in part {c).
T—!\‘e\'w\.‘\ MM\ ML*- D"\ DW 04' -‘-\h!/\ \NI.,I‘LM)\ w ;'W'\ Tb&eu:\’ -\-v mﬂbf'uy, Vq,\gd,;lr1
whon Aewebiey Wt a ficed Yrstanie ,

L 4 dw "y Fuleart 0 km T will wse v\f("‘”~ 3 L owert fud
T\‘—g) ANBE Y Thetbge D \.V-M{ h v avetegl V@\mﬂ'\-\ ;
] 4
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7. (6 points) Consider the function f(z,y,z) = 22 sin(ze¥+#). Complete the following, each of which. is worth 2 points.
(a) Compute fz{z,y,7).
N -
S (B9 2) = Lx e ( 2e¥%)

(b) Compute fy(z,y,z)-

Sy iy n) = RE06(2e") - 2

(c) Compute f,(z,y,2)-
13 T z
5, sy = o (207 L (P )

8. (6 points) Consider the following contour diagram of a continuously differentiable function f(z,y):

)

—p!

L X
Complete the following, each of which is worth 3 points.

(a) Find a point B where fo(B) > 0 and f,(B) < 0. Mark your point in the diagram with a dot and the Jetter B.
Explain your reasoning.

1% T bewel Krom Ltk boowht Wonn RV V17 Sy} {\NM\ & Ane contrery
Wotewst W levadPuy 0 T oam ode wetll wad Sy 18) 0.

O T T i T
Wk heormse ™ Aevallon 19y Tam '&°M Lown Wil N 3\3\‘}:)%9.

(b) Find a point C at which f,(C) < 0 and fy(C) = 0. Mark your point in the diagram with a dot and the letter B\
Explain your reasoning,.

Tk T dravel Je kv P‘h\\\"\’ '\'\NMS\\ C, Taw lﬁu)‘w LERAT IO N
[ NEAYUN
4 T heavdd ot o -‘wf VTRV O A 40 M eloratin, and Qe

bk down, o Samn wt a gl Al gdhedine and §(C) =0,
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