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Solutions to Exercise Sheet 2

Exercise 2.1

We compute the length of each side:

PiPs| = /(0- 12+ (1 02+ (1-22=vIT1+1= 3

PP = /(—1- 02+ (-3— 12+ (2— 1) = I+ 16+ 1= VI8=3V2

P3P = /(1— (1)) + (0 (-3))2+ (2-2)2= V4+9+0=13
and find that they are all different.

Exercise 2.2
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(b) ()
V=V = V+4+(-1)-v by definition
= (1)-V+(-1)-v 1strulein Box 26
= (1+(-1))-v 4th rule in Box 26
= (0)-v ordinary arithmetic
0 2nd rule in Box 26
(ii)
s (V—W) s - (V+(—1)-w) by definition
= s-V+s-((—=1)-w) 5thrule in Box 26
= s-V+(sx(—1))-w lastrulein Box 26
= s-V+((-1) xs)-w ordinary arithmetic
= s-V+(-1)-(s-w) lastrulein Box 26
S-V—(s-W) by definition
Exercise 2.3

(a) We get the system of linear equations (one for each othitee tcoordinates):

s = 5-2
2s = —4+3
-1 = -3+t
1
The last equation says thamust equal 2, which gives intersection point 2 |. To see that this point is indeed
-1

on the first line, we solve the system of equationgorfhe first equation says= 5= 4 = 1 and the second equation
2s=—-4+6=2,thatis, alss= 1. So indeeds= 1 andt = 2 solves all three equations simultaneously.

(b) We go about this one exactly as we did in the previous guest

1+s = 2-2
2s = —4+t
—14+s = -3+t



We re-arrange and get

s+2t = 1
2s—t = -4
s—-t = -2
which we attack with Gaussian elimination:
1 2 1 1 2 1 1 2 1 1 2 1
2 —-1|-4 — 0O -5| -6 — 0 -5| -6 — 0 -5| -6
1 -1|-2 0 -3|-3 0 —-15| —-15 0 0| 3

We obtain a contradictory equation£03) which shows that the system of equations has no solutiennt@trically,
it means that the two lines do not intersect.

Exercise 2.4

(a) A parametric representation can be computed as

0 —2 —2
X=Ps+sPP+t-PPR=|2[+s| -2+t | -3
2 2 -1

(but that’s not the only possibility).

(b) Equating the expression for the plane with that for the bne obtains the vector equation

(B () (3)-(3) ()

which leads to the three linear equations

- 25 — 2t = 2r
2 — 2 — 3t =1 + r
2 + 25 — t = 3 + r
which we rewrite into standard form
-2 — 2 - 2r = 0
-2 — 3%t — r = -1
2 — t - r = 1

and apply Gaussian elimination

-2 -2 -2| 0 -2 -2 -2, 0 -2 -2 -2, 0
-2 -3 -1|-1]— 0 -1 1/-1 | — 0 -1 1]-1
2 -1 -1 1 0 -3 -3 1 0 0 —6| 4

From the last line we gat= —% (the answers fos andt are not needed) which we enter into the equation for the

line to get the intersection poi:
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