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V‘y{’ Computer COMPSCI 372 S2 C — Exercise Sheet 5

Science Sample Solution
1 2 -2
QL Let u=| 3 |,v=[{0|,w=| O
-2 1 0
Answers:

1 2

1. uev=| 3 |e/0|=1*2+3*0+(—2)*1=0(thetwo vectorsareorthogonal)
-2) (1

1 2 3*1-(-2)*0 3
2. uxv=| 3 [X|0|=|(-2)*2-1*1|=| -5
-2) (1 1*0-3*2 -6
Test whether your result is correct by checking whether the resulting
vector uxv is perpendicular to both u and v.

3 1
(uxv)eu=|-5|e| 3 |=3-15+12=0

-6/ (-2

3) (2
(uxv)ev=|-5|e/0|=6-6=0

-6/ (1

3. theangle betweenu and v

uew -2 1

w2

cosp =

1 .
— @=cos| ——— |=1055
Y ( mj
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Q3: Find all vectors which are orthogonal to the vector u=| 0

1
A vector visorthogona touif uev =0

2 \Y;

<|0je|lv, =0 2v,+v, =0V, =2V
1) \v

z

X

Henceall vectorsof theform
k

v=| m |wherek,me R areorthogonal to u.
-2k

3 -1 0
Q4: Let M= N=|0 4
2 4 1

Answers:

3 2) (1 0) (4 2
L oMTeN=|-1 4|+| 0 4|=[-1 8
0 1) \-2 -3) (-2 -2

1 0
2 mone® L0 o 4 L3 1H(EDT0+0%(-2) 370+(-D*4+0%(-3))_(3 -4
2 4 1 ) 3_ 2*1+4*0+1%(=2)  2*0+4*4+1*(-3) ) (0 13
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1oy, 1% 3+ 0* 2 1* (1) + 0* 4 1*0+0*1 3 -1 0
3 NM=| 0 4 [2 . J: 0*3+4*%2 0* (-1) +4* 4 0*0+4*1 |=| 8 16 4
-2 -3 (-2)*3+(-3)*2 (-2*(-D+(-3*4 (-2)*0+(-3)*1) (-12 -10 -3

2 2 1 0
Q5: Determine whether the four points B=| 1 |,R,=|-1|,R=|1|,R,=| 0| lieonthe
0 0 3 6
same plane.
Form a planeequation from thefirst three points:
0 -1 -6
a=P,-P,=|-2|,b=P,-P,=|{ 0|, n=axb=| 0
0 3 -2
-6
d=nePR =-12 = Theplaneequationis| 0 |ep=-12
-2
-6
Inserting the 4th point into the planeequation gives| 0 |e P, =12 = Thepointslieon a plane
-2
1 3

Q6: Compute the distance of the point Q=| 1 | to the plane 1jep =2
0 1
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3
. ) ) 1 2
Normalising the planeeguation gives:—| 1 [ep=——
g thep €q g \/1—11 p Nzl
3
Thedistanceistherefore'i 1|e —i—i
R B BT
020
Q7:Let M=|3 0 1
50 2
a) Computethe inverse of M.
01 2 0 2 0
+ - +
0 2 0 2 01
0 -4 2 0o 2 -1
4, 1 31 00 00 1
M™=—1| — + - =—|-1 0 0(=|05 0 O
-2 5 2 5 2 31 -2
0 10 -6 0 -5 3
30 0 2 0 2
+ - +
50 50 30

b) Test whether your result is correct by computingM M™.

0 2 0)y0 2 -1 1 00
MM™*=/3 0 1|05 0 0|=|{0 1 0
5 0 2)l0 -5 3 0 01

Q8: Compute the intersection point (if any)

0 1 0
a) of theline | 2|+ 4| 0| withtheplane | -1|ep=4
1 0 3

The direction vector of the line is orthogonal to the plane’ s normal, hence thelineis
parallel to the plane. Since furthermore the start point of the line does not fulfil the plane
equation the line does not lie in the plane and hence the line will never intersect the plane.
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0 0 0
b) of theline | 2 [+ 4| -1 | withtheplane | -1|ep=4
1 0 3



