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First in-class test

Question 1

Translate the following system of linear equations intodbmpact notation and solve by Gaussian elimination:

21 — 3 + X3 = -1
-3 + 2% 4+ 2x3 = 0
X1 — X2 + X3 = 1

6 points

Question 2

After running Gaussian elimination, we obtained the foilogvechelon form:

0 2 -1 1|0
0 1 3|1
0O 0 0|0
0 0 0|0

[eNoNe]

Describe the set of solutions.
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Question 3

1 0 0
Consider the triangle in 3D with cornelPs = < -1 ) P = ( 0) P = ( —1) . Show that its three sides (given by
1 1 2

the vectord Py, P,Ps, andPsPy) are all of the same length. 3 poi

Question 4
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(a) Set up the parametric representation of the pi&ntroughPy, P, andPs.

0 1 1
(b) A second plan&s; is given byX = ( 0) +q- ( —2) +r- ( —2) . Compute the line of intersection betwden
0 2 0

Question 5
(a) Set up the normal form of the plakg from the previous question.

(b) Show thatE, cuts through the triangle of Question 3 (by showing that rloofaP;, P>, Ps are on the same side
of Ey). 3 points

Question 6
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(@) Aline L in 3D is given byX = (
1

-1
) +s- ( 3). Compute its intersection point witk, from Ques-

tion 4. 3 points|

(b) Mirror L atEp.
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Question 7

(a) In the lecture we have looked at a method for finding thatd®ion a line in 2D that is closest to a given poit
How can one solve the same problem for a line and a point in 3D? 2 points|

0
(b) Apply your method to compute the poidton L from Question 6a that is closestRo= ( 0 ) . 3 points
1

total: 36 pointg

Formulas
VoW3 — V3Wo
Normalto Vandw: A= | vaw;—ViW3
V1W2 — VoW
: : : ] d—(Q,n)
Distance of a pointQ from a plane (in normal form): A

Mirror image Q' of point Q with respect to plane (in normal form):

Q=Q+2x 40 n



