Math 3013

WebAssign Problems #2

1. Letu:{ _21}andv:{zll},ﬁndu~v.

wv = (—1) (@) + (2) (1) = -2
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2.Letu:[2] and v = [2],ﬁndu-v.
3 1

w-v = (1) (3) + (2) (2) + (3) (1) = 10

3. Letu:[ 4

-1 } and find [[ul].
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4. Letu=| 2
4

(a) Find [jull

(b) Give a unit vector in the direction of u.
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5. Find the distance d (u,v) between u and v, where u = [
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6. Find the distance d (u,v) between u and v, whereu= | 2 | andv=| 1
3 3
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d(u,v) = [u—v]|
1-2
= 2-1
| 3-3
[ -1
= 1
0

7. Let p=(1,0) and d = [ _21 ]

(a) Write the equation of the line passing through p in the direction d.

e The desired line is the set of points

¢t = {p+td|teR}

= Alo] e[ ey

So the z and y coordinates will be
x 1 -1
N
(b) Write the parametric form of the line passing through p in the direction d.

e To get the parametric form, we simply write down the equations for the components x and y
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= 042t
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8. Let p=(3,0,—2)andd= | 5
0

(a) Write the equation of the line passing through p in the direction d in vector form.



e We have

so a typical point on the line will be
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(b) Write the equation of the line passing through p in the direction d in parametric form.

e To get the parametric form, we simply write down the equations for the components x, y, and z

= 3+2t
= 5t
z = =2
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9. Let p=(0,1,0) andn= | 8
1

(a) Write the equation of the plane passing through p with normal vector n in normal form.

e The vector n must be perpendicular to each direction in the plane. If x = (z,y, z) is a point in the
plane, x — p = (z,y — 1, 2) will be a direction lying in the plane and so must be perpendicular to

Thus
4 T 0
0O=n-(x—p)=1| 8 |- y | — 11
1 z 0

(b) Write the equation of the plane passing through p with normal vector n in normal form.

e Carrying out the dot product in part (a)

4 T
0=1] 8 |- y—1 =4x+8y—8+=z
1 z

or
dr+8y+2=38

5 —4
10. Let p=(0,0,0) ,u=| 1 | ,and v= 5
) 1

(a) Write the equation of the plane passing through p with direction vectors u and v in vector form.

e The plane will be the following set of vectors

P = {p+sv+itv]steR}
0 5 —4
= O |+s|1]|+¢t] 5 |]steR

0 ) 1



and so a typical vector in the plane will be of the form

T 0 5 —4
y | =10 |+s| 1|+t 5
z 0 5 1

(b) Write the equation of the plane passing through p with direction vectors u and v in parametric form.

e To tet the parametric form we simply write down the equations for the components

r = bs—4t
= s+ 5t
z = bs+t

11. Let p=(0,1,—-1) and q = (—3,1,4). Give the vector equation of the line passing through p and q.

e The direction d of the line will be given by difference of any two points on the line, so, in particular,
we can take

-3 0 -3
d=q-p= 1 — 1 = 0
4 | -1 5
And the line through p in the direction d will be
[0 -3
(={p+td|teR}= 1 |+t] 0 ||teR
| -1 5
so a typical vector on the line will be of the form
x 0 -3
Y| = 1 +t| O
z -1 5

12.

(a) Consider the equation y = 4z — 1. Express the corresponding line in parametric form and vector form.

e When z = t, we must have y = 4t — 1. Thus,
X = T | 4
Ty || -1
r =1

= 4t—-1
and the vector form will be
t 0 1
= Lala =[]+

(b) Consider the equation 7x + 5y = 4. Express the corresponding line in parametric form and vector form.

So the parametric form will be

e Let x =t, then we must have 7t + 5y =4, or y = % - %t. Thus

=[5 ]=lsls]



The parametric form is thus

and the vector form is
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13. Let p = (7,7,7), q=(4,0,2) and r = (0,1, —1). Give the vector equation of the plane passing through
P, q, and r.

A =

We begin by constructing two directions living in the plane
d = q-p=(4,0,2)—(7,7,7) = (-3,-7,-5)
d, = r—p=(0,1,-1)—(7,7,7) = (-7,—6,—8)

The plane can now be constructed as the set of vectors that can be reached by starting at p and heading
off in the directions d; and ds :

P = {p+sd;+tds]|s,teR}
7 -3 -7
= T 4+s| =7 |+t] =6 |]|s,teR
7 -5 -8
and so a typical point in the plane will have the form
x 7 -3 -7
y|=|7|+s| -7 ]|+t| —6

z 7 ) -8



