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Gandalf the Grey started in the Forest of Mirkwood at a point with coordinates (2, -3) and
arrived in the Iron Hills at the point with coordinates {4, 0). If he began walking in the

direction of the vector v = 3i + 2j and changes direction only once, when ke turns at a
right angle, mmwﬁﬁecmém&agafmﬁm%ﬁﬁﬁem“mm

A=[2,-3]
5
B=[4,0]
P e s R e e Sl
C=[2+36/13,-3+24/13]
e e S B L e
B BRI e L 0 T Lt i 4 s e e a4
* i vectarrow(A,B)
P I P SEPTEE Cxre e s

: i% 03 hold on

ﬁ:(?(, ;éf\vectarrow(A,C)

hold on
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The Line of Intersection between two Planes

Page 1 of 2

The Line of Intersection between two Planes

Problem:

Find theline of intersection between the two planes given by the vector equations
rl.[3,4,0] =5 and r2.[1,2,3] =6

A diagram of this is
shown on the right.

n !
2 n, ny is a normal vector to

Plane 2 Plade

ny is a normal vector to
Plane 2.

Plane 1
By simple geometrical

reasoning;

S the line of intersection
is perpendicular to both
normals.

To find the position
vector, I, of any point on
the line of intersection;

find a vector, v, to
which the line is parallel,

find the position
vector, a, of specific
apoint on the line,

then; r =a + v,
is the required result.

file://H:\temp\CyberArticle\dOce3ce7851adabed7e21cf93¢22996 245 htm

the cross product of two vectors gives a third yector which
is perpendicular to both vectors.
v is perpendicular to both n; and ng,
therefore, v will beparallel to ny .,
«\\\\
From the equations to the planes, s al
n.3,4,00 =5 and, "2.[1,2,3] =6
m = [3,4,0] and m = (1,2, 3]
therefore nixmy =[3,4,0] x[1,2,3]
ijk
=13 40
1]
4.0, 30, 30
=G )i - ()i + () 5)k
=[12, -9, 9] 1.
1A R o L Plnes TR
To find ay. *m \ Ly
\
at any point on the line the position vector, r:, = ry
let the point be (x, y, z), then;
1/31/2011

To find v; %r @\A Q?\&m mﬁ Nﬁxﬁ@ &M&Q&@NX‘ bl N%\W@.\ﬁ%@ﬂ@

The Line of Intersection between two Planes

7 Qémw\ées\w&

3, 3]

Substituting result 1. and 2. into r =a + v gives;

Page 2 of 2

From the equations to the planes,

9,2, 3,40 =5 and (x,v,2).[1,2,3] =

3x + 4y = d x+2y+32=6

Let the point have

r=[0, 3, 21+ 012, 9, 9]

7
or, more simply, r =[0, -, NH + t[4, -3, 3]

FR

since the vector [12, -9, 9] is parallel to [4, -

file:/H:\temp\CyberArticle\dOce3ce785 1adabed7e2 1£cf93¢22996 245 htm

1/31/2011




Find an equation for the plane consisting of all points that are equidistant from the poi... Page 1 of 1

(717, #51) Find an equation for the plane consisting of all points that are equidistant from the

points J\ T
1,1,0) and (0, 1,1 Q\.f

(LLOmIOLY  nens oy =de

Solution: The midpoint between the two points will be a %:
L]

B ¢

1+0 1+1 oi&:h_HJ mu

7 2 24 \2t3) AtE

e v -
The direction vector between the two points, which is also a normal to the plane, is:

S
D is?
n=<0-1,1-1,1-0>=<-1,0,1> M‘vm = \wa

The general equation for a plane is:

t.an the plane. This point is:

7 o & &

ne <x—x,,¥—y5,2— 25 >=0

1 1
< -1, oLvoAMwl ,<|rN|Mvno

R e o L2

Ak NN.{ %@M = ﬁg 4 W\ m\.N.. ﬁmﬂ.\w\ﬂw S &mf_.,wk N@M@ Y] mm. WMWO.\N

1 1
~1(x =)+ 0+1(z—=)=0
bl iG= =y

by: nl

file://H:\temp\CyberArticle\dOce3ce785 1adabed7e21fcf93¢22996 247 htm 1/31/2011
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Section 10.5: Problem 11
(pt)
Find an equation of a plane through the point (-2, 0, 2) which is orthogonal to the line

t=1+4t,y= -3 4+4t,2= -2 3t
in which the coeffitient of x is 4.

=0.

Question Type: 3% H B T B 2B [T .

Key: WRFMEETHES, B4mTHEY» BETFHE,
FrULE R 7 MR J B (AR .

v d=n=[4, 4, -3] P=[-2,0,2]

LB T B P A REE .

Si

n*(r )=

=[a,b,c] 7, =[xy, p,2,]

a*(x=x) +b* (y=y,) +2* (z=2,) =0

LA+ D) +4* (y-0)-3*(z-2)=0

4x+4y-3z+14=0
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Section 10.5: Problem 17

(1pt)
Find the angle of intersection of the plane 32 — 5 Y + 5z = 2 with the plane
-5z +4y + 52 =0
Answer in radians:
14098 |
and in degrees:

59 7 ERERA H R
o .%;Lg e E ;%71:,53 st ¢, S"]

S '/S“Z-O‘('Z", W‘j’é
(ot Z5tast o) Z5HG 425 U A ,R :
=0, (4026147

Cos'D= KO 7757 == 8@775)(7;% 6ol =] 404 w1

< i

-
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WeBWorK : Kolossa MAT 267_Spring 2011 : Section 10.6 : 2 http://Webwork2.asu.edu/webworkZ/Kolossa~MAT_267_Spring‘2011/...

1o0f2

Ay
WeBllork

Problems

Show saved answers?
® Yes @ No

 Apply Options -

8:52pm on Feb 10, 2011 Logged in as bhao2

Section 10.6: Proﬂlem 2

(1 pt)
Match the equation with its graph labeled A-H. You may click on any image to
get a larger view.

A.

C.

E.

B 1 2%+ 227 =

A 2. 2%+ 47 + 922 = 1
C 3. 92 4 Ayt - 2P = 1
D 4 y* = 2% + 222

E 5.~ 4y — 22 =1
F 6. Yy =12 = 22

Note: You can earn partial credit on this problem.
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The curve €(#)] = (cosi, sin £, 1) lies on which of the following surfaces.
Enter T or F depending on whether the statement is true or false.
{You nst enter T or ¥ - True and False will not work )

e 7 aplane

2. acireular exlinder
3. elfipsoid

s sphere

il R B

g
i AT .
wjtﬂw\dMW% d,mmxmw e &8
wh AR BRI :

Counsider the paraboloid z == 2 -+ y*. The plane

2 - Dy -+ 2~ 10 = U cuts the paraboloid, its intersection being a
curve,

Find "the natural” parametrization of this curve,

Hint: The curve which is out Jies above a circle in the xy-plane which von
should parametrize as a fanction of the variable t so that the circle is
traversed counterclockwise exactly once as t goes from 0 to 2%pi, and the
paramterization starts at the point on the circle with largest x coordinate.
Ulsing that as vour starting point, give the parametrization of the curve on the
sirface.

c(t) = (z(t),y(t), 2(¢)). where
x(t) =
ylt) =
z(t) =
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Scl0.& P4 "y B sy

Considor the helix v(t) = (cos (4), 5ml4t),3¢ ). Compute at t=—g- .
o =-LE YUt

vﬂ Iyt

princpat unit ﬁf’”’ﬁl vec fé‘}’ Me) (or simply i rormal )
f
Nee) = T
Dinoimal  vectoy :
) = T0) X M)

1o 2 om0t oot 5]
[y J/

L- Sl AU, 3] L-Somthedpcaity 17
— Tremaas U

b s (401 su0 ) ATolometeiitodt ] AToe
= £ L-#5mltt), $ealft),s]

[~Fcosli)-f, = Sm( T P

A e w)zw = = qgl-lhealte), -lsiiae), 0)

= [~cos(ft). —Smlit), UY
/\/(6) e GOS[% ; ﬁ%;e(’i’“i ( i ,15 OJ

B =Ntt)XTee)=[0.519, 0.3, 0 8]

Vi Firdl the length o the gz"@t e Y&) Ce, 46t 4eat ) wihore —ILt<|
L= a,fuu]ﬂg’u RO At = L J AL S AR 43 e
L=f et
V)= 02, §eodt), — &si(t)]

: ¥ T R O T
L= S [4 X 1beosio 11 smaccite j_é [Z0 e = Jolglt =Rolel, = o (1t
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