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Solutions to first in-class test

Exercise4.1
()
1 2 1]-1 1 2 1]-1 10 1| -1 1 0 0] 2
2 -1 1| 1 — 0 -5 -1 3 — 0 0 -1| 3 — 0 0 1|-3
-2 1 -2| 2 0O 5 0] O 01 0| O 0 1 0| O
The unique solution ig; = 2, xp = 0, andxz = —3.
(b)
11 1|0 1 1 1]0 1 1 1]0 1 0 -1, 3
3 2 1|3 — 0O -1 -2|3 — 0 -1 -2/|3 — 0 1 2| -3
1 0 -1|3 0O -1 -2|3 0O 0 o0]o 0O 0O 0] O
The general solution i, = 3+ x3,X2 = —3— 2X3 andxz can be chosen freely.
Exercise 4.2
. 2 -2
@ X=Pi+s-PP=[ -2 | +s: 4
3 -2
2 -1 0
—_— —_—
(b) X=0Q1+5 QQ2+t-QQs=| 2 | +s-| -1 | +t-| 1
2 -1 -1
2
(c) Normal:i= | —1 | as computed by the formula which gives the equation-2x, — x3 = 0 where the right-hand
-1

side 0 is computed as2—2-1— 2- 1 by substituting the coordinates @f into the left-hand side.

(d) (Pp,n) = 3 and the distance t is %. For P, we get(P,, ) = —3, and again, the distance Eois therefore—
They are on opposite sidesBfbecause the signs of the distances are different (oneymsitie negative).

Sl

(e) Substituting the parametric presentation of the line 2x; — x, — x3 = 0 yields: 3—6s= 0 from which we ges= %

2 -2 1
so the poinH of intersection is( —2) + % . ( 4) = ( 0) .
3 -2 2

2 2 2 0
(f) ReflectingA = (—2) yields A’ = A+ 2 x OEé_A%;m A= (—2) + 23 <_1> - (-1). For the other
3 ' 3 -1 4

1
point we take the intersection poimt 0 | which does not need to be reflected. This yields the pararrfetrin of
2
1 -1
the reflected linX = | 0 | +s- [ —1 | for the reflected line.
2 2

(g) The anglex between line and normal to the plane is aos % = ﬁ = \/%1 = 72 =—1soa =120. Now,

there are always two angles between two lines and one of thaiways less than or equal to%#nd the other 18D
minus that one. In other words, the other angle is’18020° = 60°. The angle between th@aneitself and the
line L is now 9¢ — 60° = 30°.



