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Solutions to Exercise Sheet 3

Exercise 3.1

2

Change the direction vect@r= ( -1 1

) to the normal vectorti = ( 2 ) Set up the normal form for the line &8,X) =

(A, P) with P = < _i > gives us 1 + xp = 4— 1= 3. Picture:

Exercise 3.2
The parametric presentation derived from three pointshispeded aX = P+ s- ﬁj‘i’ t ﬁﬁ, So we get

1 2 -2
X= ( 2 ) + s- ( —2) +t- ( -1 ) . Too many minus signs confuse me, so | take the negative afitbetion vectors

2 -5 -2
-2 2
+ s- 2|+ t-| 1 ]. The coefficients of the normal
5 2

NN -

instead; this doesn’t change the plane one Kit= (

form ax; + bx, + cx3 = d compute as

a = 4-5 = -1
b = —(-4-10 = 14
c = —-2-4 = —6
d = (-1)x1+14x2-6x2 = 15

and the normal form is obtained ax; + 14xo — 6x3 = 15.

Exercise 3.3

3-(10+3) _ -10
=5

- i i d-Q)
(a) According to the formula on handout 6, the distance isputed as W = V212

; d-fQ) = (5 w0 (2)_(1
(b) For this we comput® + GL -ﬁ_(3>—5 <1)_<1>.

. d—(A,0 5 2 -3
(c) For this we comput&® + 2 x <é’ﬁ>>-ﬁ: <3> —250-(1> = (_1>.

(d) We use the inner product to check tkiat < _;> is orthogonal t0Y'Q = < g: (=3) ) = ( 8 >:

|ndeed,<qy_/Q’,v> —8x(—1)+4x2=0
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Exercise 3.4
Two points on the line are
2 3
(choosings=0) A= 2 and (choosing=1) B=| 4
-1 1

1
Reflecting these yields (usirtj= 1 andii = ( -3
0

- d-@maA . [ 2 1-2-6 ( X\ (3
AA”Xmm“(_i)”Xm~(—g)(j)
3 1 5

- d—(,B) _ 1-(3-12 _

Connectingd andB’ gives the parametric representation

for the reflected line.



