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Math 2433

11/22/21

PROBLEM 1. (25 points) Let £ be the line in 3-space containing the points P = (—2,0,3) and Q = (—1,5,2).
(a) Determine a scalar parametrization for ¢.

(b) Determine a vector parametrization for £.
(¢) Does ¢ go through the point R = (1,2,3)? Explain.
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PROBLEM 2. (5 points) Explain why it is incorrect to refer “THE” direction vector for a line in 3-space rather
than “A” direction vector. Give a brief example supporting your explanation.

€ j 1S one DCrec'l"to«« Ve ctor L P Heew soig aw( ?arau,r\ ve c"l‘ar
kA whece \WC®O.

FO" Q_)me\f‘\.c (RN 'H«E Pre\j‘covs er°‘°(.oq,\ 'h,..c Jectors

{LL,5,-0 , {-,-5,\7, {s,20,-% , e, 5e -
are o)\ &'“-cc"lf‘\ov: \/ec":ors Sor tae 5\\18\« \.\‘,«\e |



PROBLEM 3. (25 points) Let P be the plane containing the three non-collinear points
P=(-2,0,3), Q=(-1,5,2), and R=(222).

(a) Find a linear equation in three variables describing P.
(b) Find two distinct points that are on the line of intersection of P with xz-coordinate plane.
(c¢) Is the plane P parallel to the plane z + y + z = 17?7 Do these two planes intersect in a line? Explain.
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PROBLEM 4. (25 points) Let £:x = —-3t+ 1,y =2t — 3,2 =t — 4 be a scalar parametrization for a line ¢ and
let ¢/ be the line parallel to £ which passes through the origin.

(a) Find a parametrization for ¢'.

(b) Give an equation for the plane which contains both ¢ and ¢'.

(c) Find the point of intersection of ¢ with the plane —z + y — z = 0, if there is one.
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PROBLEM 5. (25 points) Let C be the curve describing the motion of an object in 3-space with vector function
r(t) = (3t2 — 1,312 — 2t3) ~ ()({'l”)/"’) (-\'\) %(‘{’] >

Give an example of a point P which is on the curve C and a point @ which is not on the curve C.
What the velocity function r'(t) = v(t)?

a
b
¢) Find a parametrization for the line £ which is tangent to C at the point you determined in part (a).
d

)
)
)
) For which values of ¢ is the object moving upwards?
) Give a formula for the speed of the object at time ¢.
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(f) Are there any times at which the object is at rest, and where is it located at those times?
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PROBLEM 5. (25 points) Let C be the curve describing the motion of an object in 3-space with vector function
r(t) = (32 — 1,3,¢> — 2t%)

(a) Give an example of a point P which is on the curve C and a point @ which is not on the curve C.
(b) What the velocity function r'(t) = v(¢)?

(¢) Find a parametrization for the line ¢ which is tangent to C' at the point you determined in part (a).
(d) For which values of ¢ is the object moving upwards?

(e) Give a formula for the speed of the object at time ¢.

(f) Are there any times at which the object is at rest, and where is it located at those times?

H:, " ?“"'+ (ﬂ)/wc ‘qai wade tue lkv\‘For"'uvq‘\‘e c(«aice_
of Ve ?oiv\‘l' P=(-L,0,06) where T =0 )
Henw we would ave J_isCo\rereo ¥l ot '\-:(('6) =8
which, is "_‘_‘i 0 q_”owa\old dlrection Vec‘(‘r)“ 4o
L (dicecNon vectors wust oo won-zecs ),
¥eoum part (£\ we co—see Hat Yo ob&ec‘l‘ YGas
come ¥ o Stop whew ¥ =0, an) e curve C
Was o cus e" at € =(q, 0,5) . Ut'fcr"\"ﬂe(ess fuere is
@ Yget Bne o Cat P and 1 \as e'l,ua‘l‘\'m:

Q: #=bt~-\, y=0,2 =24

P

E@[,cw\c:\ﬁd\n e ch\.‘or ?‘r('&\'-'—'(: <é,2{ {l-—é‘e ¥/ whida
3S ’\'&M&g«d‘ Y C & te (So°\vx':\' w'\s—.l'\/; -E'.w\e ‘(:/ \S
rmrm\\el willh, #ee veetor < 6,3t ,2-6+%.

Tv\\ﬁ'\.uj ‘E =0 s\ ows hr\"\'k <G/&/ 2—> 1S A &il‘er{i‘om
ve cvor $or Ve line '\—G.v\gevf\',' H Cax L.

gfll\em‘\-k—“(}
?.l c&o e O'C +&utj€-«+

C“¢P



