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Solution to Assignment 1
MAT2322, Winter 2012

1. (2 marks) Consider vectars= (2, 4, 4) and = (3,-6, 2).
(@) Findu - v.

(b) Find the angle betweenandv.

(c) Find the projection af ontov, proj, u.

(d) Find the cross produgtx v.

Solution. (a) u-v=6-24+ 8 =10.

(b) |u|=86,v|=7. cosf=-10/(6 x 7) =0.2381,0= 1.8112.
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(d) uxv= (32, 8,-24).

2. (2 marks) Find the equation of a plane ingéeeral formex + by + cz = d that contains a
line L given by the vector equatior, /, 2) = (1, 2, —-1) + (-4, 1, &) and a poinp =
(2,-1,2).

Solution. g = (1, 2,-1) is a point or.. Vectorp — q = (1,—3, 3) is in the plag. The direction
vectorv = (-4, 1, 0) is in the plane. Henees (p —q) xv = (-3, =12, —11) is normal to this
plane. The vector form of the plane is

(-3,-12, -11)J1(x, v, 2 - (1, 2, -1)) = 0.

The general form of the equation of the planexis 32 + 11z = 16.

3. (2 marks) Find the distanddrom a poinp = (2, 5, 0) to the liné&: XT_l = —% =z+1.

Solution 1. r =p —-q = (1, 5, 1). The projection ofontov is

proj, r = v
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u=r-—projr = (%3%1%6] The distance from to this line is

lu| _—\/232+3f + 16 _—”1746_£34

Solution 2. The direction vector df isv = (2, -2, 1). Take a point= (1, 0, -1) orL.. Then
p_q:(]-! 5, 1)

VX (p-q)=(7,-1,12). d= [vx (p- q)|/|v|_@1

4. (2 marks) Find the distance from p@r# (3,-2, 5) to plane - 6y + 3z =-1.

Solution 1. Take a poing = (1, 1, 1) on the plane.=p - q = (2,3, 4). A normal vector of
the plane is1 = (2,-6, 3). The distance fromto the plane is the length of the projectiom ¢d
n:

_|rm|_|4+18+12| _ 3¢
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Solution 2. Take three points= (1, 1, 1)s= (1, 0,-1) andt = (-5, -1, 1) on the plane.
a=s-r=(0,-1,2),b=t-r =(-6,-2,0),c=p-r =(2,-3,4). Then the distance frgoto
the plane is

_|(axb)¢ _|(4,-12,6))(2- 3,4)_| 8 36 24|_ 3
laxbl || 1(4-12,6) | |Vi6+144+ 36

5. (2 marks) Show the following lines do not mstt, and find the distance between these two
lines:

Li: Xx=25y=2s-1,z=s+1,
Ly x=t,y=2t-2,z=3.

Solution. LetXz=t,2s-1=2-2,5s+1=3. We have= 2. From the first equatiohs= 4.
However,t = 4 ands = 2 is not a solution to the second equation. ddethese two lines do not
intersect.

vi1 = (2, 2, 1) is a direction vector bf, v, = (1, 2, 0) is a direction vector bj.

A vector perpendicular to both linesns v, x v, = (-2, 1, 2).
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A vector formq = (0,-1, 1) onL; top = (0,-2, 3) onLisu=p-q =(0,-1, 2). The

: . n
component ofi onton is the distancd = ||UT||: g= 1



