APPM 2350 Exam 1, Wednesday, September 24

On the front of your bluebook, write: (1) your name, (2) your
recitation session number (see the table to the right for reference),
draw a grading table, as shown in the margin to the right. Apart fror
for Problem 1 (for which you should give only the answers), you mu
show all your work in your blue book, and BOX your final answers (
correct answer with no relevant work shown might not receive any
credit, while an incorrect answer with some correct work might
receive partial credit). With the exception of a 1 sheet (2 page)
handwritten crib sheet, no text book, notes, or calculators are
permitted. Please start each new problem on a new page of the
bluebook.
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2:00-2:50 pm  MUEN EL30 Alexander, Zach
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1. (30 points) For each of the statements below, tell if it is TRUE or FALSE (ngeaat always
true):
a. 0=sin*(JAxB |/(JA|B]) (A,B=0, ¢ is the angle betweehandB).
b. 0 =cos((A-B)/(|A|B]) (same condition, notation as above)
C. (A-B)-C=A-(B-C)
d. (AxB)-(CxD)=(DxC)-(BxA)
e. (AxA)-A=0
f. (AxB)-A=0
g. (A><B) -A=B-(AxB)
h. d e ()] = cO[2c'Or +c) o
. dr(t) dS(t)
I t[Ir(t) s(t)] = xs(t)+ =55 r(t)
J- A><(A><(A><(A><(A><B)))) =
2. (15 points) Consider a position vectqt) with a velocity vector that satisfigs = 1.
a. Find the arc length of(t) from=t, to=t;.
b. Show that the acceleratica{t)  is orthogonal to the velogtly
C. We can decompose the acceleration into a sum of two compas@ntsar(t)T + an(t)N

wherear(t)T is the component of acceleration in the tangent directica&
component of the acceleration in the normal direction. Give simple expressicagtjor

an (t)
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3. (20 points) Jimmy J., a surveyor, measures three p&afo,1) B(3,0,0 Ceml 0 ona

planar slop&s
a. Write a standard equation for the pl&and verify that pointé, B, andC satisfy this
equation.
b. There is an object at poiD{0,0,0 that Jimmy's company wants to reach by drilling. Find a

point E on planeSthat is closest to poif (so they can drill the shortest path).

C. The path fronD to E has ground that is hard to dig through. Jimmy determines that digging
from somewhere on the line segment from péitd pointB will be much easier on the

equipment. Find the poifit on the segmenAB that is closest to pBint

d. The company also needs to lay a straight pipeline that heads southwest-to-nprtheast
components angl components are equal) and stays the same distance below the ground. Give
an equation for a line that never crosses pfmgmes through poird, and hax(t) =y(t) for any
value of the parametér

4, (20 points) Find, N, B, the curvatur&, and the torsiom for the plane curve
rt) = (2t+3)i + (5-12)j.
5. (15 points) Determine if the following limits exist and, if they do, give theiresl
 1-cosx - (x+y)? , XYy +X+2y+2
a. leg(w) (tanx)2 ) xy)~(0,0 X2+Yy2 ¢ (x,y)lm,—l) y+1

Some potentially useful formulas:

ProjB = (42 ) A,

Distance from a poirs to a line throughP in directionv: d= %,
Distance from a poirfsto a plane througR with normaln: d= IPlsn-lnI
oV _ _dT/dt _ .
T, N, B system: T_Ivl' N_IdT/dtI’ B=TxN ;
dr|_|dT| 4 _lvxal a8 x vz
ionx =|8L| (a1 _lvxal —_0B Nl v v 2
Curvature and Tor3|onx—| ds —| YN s N=[xy z]|/lvxal



