
Graphics 2007/2008

Midterm Exam

Thu, Dec 13, 2007, 13:15-15:00

Solutions (sketch) and comments

Errors and omissions excepted!

Dit tentamen is in elektronische vorm beschikbaar gemaakt door de TBC van A–Eskwadraat.
A–Eskwadraat kan niet aansprakelijk worden gesteld voor de gevolgen van eventuele fouten
in dit tentamen.
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Problem L: Vectors, basic geometric shapes, intersections

Subproblem l.l 12 ptl Which of the following answers are correct? Write down a// possible solutions (i.e.

theremightbemorethanonecorrectanswertoeachquestion!). ltisnot neededtogiveanexplanation.

The intersection of . . .

(i) ... a line and a sphere can have exactly ly t!11 ty or [d] * solutions

(ii) . . . a line and a plane can have exactly tj]_t tl! [clZ or tg!" solutions

(iii) ...aplaneandaplanecanhaveexactly Bry [b] I [c]2 or t9- solutions

(iv) ... three planes can have exactly t3|! P]-! lcl2 or t$" solutions
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Subproblem 1,2 t4 ptl Assume the following three points in R3:

(1.2a) Give a parametric equation of the line I through the points a and b.

(1.2b) What is the geometric interpretation of the parametric equation given in (1 .2a)?

(1.2c) Calculate a normal vector n for the plane defined by a, b, and c

(1.2d) Create an implicit representation of the plane defined by a, b, and c.

(Note: "Create" means that it is not sufficient to just write down the equation of the plane but that we

should be able to recognize how you got this solution.)
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Problem 2: Matrices

Subproblem 2.1 U ptl Prove that matrix multiplication is not commutative, i.e. that in general AB I BA,

it o.rag t4A lgitt^ts r,rlo'r^ +D st^o^ ['(/,b, t bD u4{
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Subproblem 2.2 [3 pt] Assume the following three planes in IR':

x*2Y*82 = l1
x*4Y*lZz = lJ

4Y*l0z = 14

(2.2a) Construct all intersection points of the three planes using Gaussian elimination.

(2.2b) What is the geometric interpretation of your solution?
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Subproblem 2.3 12 ptl Show that for a nxn-matrix A, AAr is a symmetric matrix
(i.e. you have to show rhat cij : c jilbr any coelficient c;; of the matrix AAr).
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Problem 3: Tbansformations

Subproblem 3.1 [2 pt] Assume the following transformation matrices:

/ -r o\ /t o\ /-r o\ lo t\A={ ; ; }, n=(n _; ), c=l ; ; }, D={ ; ; )\ u t1 \u -t/ \ u -t/ \r vl

Associate each of these matrices with one of the following statements: (Note: You only have to give the

letter of the correct matrix A, B, C, or D for each statement, i.e. an explanaition is not needed.)

This transformation matrix represents .. .

(i)...areflectionon).':0 (iii)... areflection onx:!
(ii) ... a reflection on x:0 (iv) ... a point reflection in the origin

$'Lrlrau i+ B

ii+A
tii -? D
iv -tL
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Subproblem 3.2 ll pt) Write down the 3x3 ma

/A o o \/ oo -eto \to ct 
t

\ O tr^^O *, I

trix for a rotation by an angle of 0 around the x-axis in iR.3
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Subproblem 3.3 [1 pt] Describe in your own words what happens to a vector v if you apply the following
transformation matrix to it:
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Subproblem 3.a 12 ptl The following matrix defines scaling (in lR/) by a factor of c and b in x- and

y-direction, respectively :

ta.0\
\o b)

Prove that matrix multiplication with this scaling matrix is a linear transformation.

rydl. *\
@,
CsDft<-c,t- 6gtrrlnrl

t/,ot U".ru% fOfft Ce-rtt-s- ".f (^rt(^

FD k^; frtsdt *', a0tu$,{^ $ u}a4

tu.A ur.ik dlr.l^ {&i- all-plt.r" d( a. &rr4q!-
Sa-Agurua,rrsrt i,e.

ti) T(A*?)'r(e)+ r1 U)

Lil) T(c,i\= c.T(t)
Aad- k rr^ a/U-o" li& I.)" f&\ co*uttL ry
el i^^ €u- sr.ror,tt!. esff. 

?9-^ S'
rcc.d\.[3 g) (:;]= [l:;:) = "([;;;

=.(33)(;)'c r(t\ r'
[ar*a t.&{ qr44r^,. {"r 0))

l0

2


