Math 331 Exam 1 Solutions Spring 05

1. Compute po,z P22 explicitly.
2
SOLUTION: Let ¢ be the line y = 0, m the line through [3] with
slope —1 and n the line through the origin with slope 1. Then
¢Nm = [§] and the angle from m to £ is %, so P2z = OtOm:
2
Note that the point slope formula for m gives

y—OZ_L
x—2

so m is the line y = —x + 2.
The line n, of course, is y = x. Since / Nn = O and the angle

from £ to n is 7, we have PO,z = 0n0y. Thus,

po’gp[%] = 0,0¢000 = 00,

™
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Now, the point of intersection of m and n is given by solving
—x+2=ux, hence z = 1, s0 y = 1, hence m Nn = [1]. Since the
angle from m to n is 7, we get

Po5A[3].5 = [}

2. Compute PIO]—2P[L] 5 explicitly.

g
SOLUTION: Here, we let ¢ be the line y = —x + 1, which goes

through both [9] and [}]. We choose m to be the line through [}]

such that the angle from m to £ is 7, as this will give

From the angles given, we see that m must be vertical, so m is
the line x = 1.

Now let n be the line through [{] such that the angle from ¢ to
n is —%. This will give

P9]-3 = 7ot

vl

Again, n must be vertical, so n is the line z = 0.

Now

p[(l)]7_gp[é]7% = 0n0¢0¢0m — OpnOm.
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Since m and n are parallel, 0,,0,, is the translation by twice the
directed distance from m to n, so

PO1-3718)5 ~ ol ¥

. Compute To,[ 9,]P0.% explicitly.

SOLUTION: As usual, we write 7'07[ 0] = onoe and P02 = O(Om.
The latter forces £ to go through the origin, while the former forces
¢ to be perpendicular to O [ %]: in fact, the directed distance from
(¢ to n must be 1 [ %] =[%]. Thus, ¢is the z-axis, and n is the
line y = —1.

Now pg 2 = 04O forces m to go through the origin, such that

the angle from m to £ is Z. Since £ is the x-axis this forces m to

have slope —+/3. So m is the line Yy = —V3z.
As before, 7, [9,]P0.2 = TnOm, the rotation around n N m by

twice the angle from m to n. Since nl|(, the angle is 7. The point
of intersection is found by setting —1 = —v/3 z, hence z = \/Lg and
y=—1,s0

o[ 9,]Po. % = P{%] .

178
. Let £ be the line y = 0 (the z-axis), and m the line y = x.
Compute 0,000, explicitly.

SOLUTION: The angle from ¢ to m is F, so

Om0Op = pO,% = 0¢O0m,
where ¢ goes through the origin and the angle from m to ¢ is
Thus, ¢ is the y-axis. We have

N

OmOOm = O¢OmOm = Oy.

. Let ¢ be the line y = 42 4 6, m the line y = 4x — 2, and n the line
Yy = _%ﬂ- Calculate the following explicitly:
a) 0,0y
SOLUTION: P = n N/ is given by setting —%lx = 4x + 6, or
—24
Tz =—6. Sox ==, hencey = . So P = [g} Since
. 17
the angle from £ to n is 7,
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b) opom

SOLUTION: ) = n N m is given by setting —}lx dx — 2, or

8
1?7:6:2. Sox:%, hence y = 1—72 So Q = [;72] Since the
17
s

angle from £ to n is 7,

-2

Op0p = P18
17 T
17
C) Omoy.

SOLUTION: Since n||¢, 0,,0, is translation by twice the directed
distance from ¢ to n. Since n is perpendicular to £ and m, that

32
distance is ) — P = [g], SO
17

Om0Oy = T




