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1.3 Lines and Planes

@7 1. pollowing Example 1.20, we will:
(a) find the normal form by substituting into n-x = n-p and
(b) find the general form by computing those dot products.

o = 3 =[5 s [2] e [£] - 2] ] -

() [g} ) {z} =3z + 2y and [2}[3] = 0 = The general form is 3z + 2y = 0.

Following Example 1.20, we will:
(a) find the normal form by substituting into n-x=n-p and
(b) find the-general form by computing those dot products.

(2) n= [_g],x-—— [z],p= B]@Nmm&lformis [-15’1][2] = [_g][é] ;_1,
(b} [__g] . [Z] = 5z — 3y and [_g} . [:’2] = ( = The general form is 5z — 3y = —1.

3. Following Example 1.21, we will:
(a) find the vector form by substituting into x = p +¢d and
(b) find the parametric form by equating components.

(a) x = [z],p= [é],anddz [_é] @Thevectorformisk[:;] e= [é] —l-t{mé:'.

,@g (b) The vector form in (a) implies the parametric form is Z : ;t_ t

' ollowing Example 1.21, we will:

a) find the vector form by substituting into x = p -+ td and
(b) find the parametric form by equating components.

(a) x = 1:;:1,p= [—j],andd= H] = The vector form is [Z] = ["i]ﬂ[”.

—4 41
4+t°

(b) The vector form in (a) implies the parametric form is ; ~
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Following Examplé 1.21, we will:
(2) find the vector form by substituting into X =p + td and

(b) find the parametric form by equating components.

T 0 1 x
() x=|y{|,p=|0],andd=} -1} = The vector form is | ¥ | =
z ' 0 4 z

, rz= t
(b) The vector form in (a) implies the parametric formis y=—t.
z= 4

Following Example 1.21, we will:
(a) find the vector form by substituting into x = p +¢d and
(b) find the parametric form by equating components.

z 3 073, et 3 0
(a) x=|y|,p= 0|,andd= |2 | = Thevector formis | ¥ | = 0| +tl21.
z T=2 5 z -2 5

x= 3
(b) The vector form in (a) implies the parametric form is y = 2t .
z=-2+5

7. Following Example 1.23, we will:
(a) find the normal form by substituting inton-x=n-pand
(b) find the general form by computing those dot products.

3 x 0 3 T 3 0
(a) n= [2},}(: {yil,p: [1} = The normal form is [2}\}}} = {2}{1} =2.
1 z 0 1 z 1 0

3 T 3 0 _
(b) [Q‘J . [y} = 3z+2y+zand {2} . [1} =2=>Thegeneralformis3:c—i—2y+z=2.
z

1 1 0

@Following Example 1.23, we will:
(a) find the normal form by substituting inton-x=mn-p and

(b) find the general form by computing those dot products.

o4l B

1 x 1 -3
(b) [—1] : {y:\ = 1—y+5z, \:—1} - [ 5} = —3 = The general form is £ —y+5z = ~3.
5 z 5 1
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9. Following Example 1.24, we will:
(a) find the vector form by substituting into x = p + su +¢tv and
(b} find the parametric form by equating components.

z 0 2 -3
@yx=t{yl,p=|0|,u=|1},andv= 2| =
z 0 2 : 1
z 0 2 -3
The vector formis |y | =0 | +s| 1 [+t]| 2]. :
z 0 2 1 N

T=28—3%
{(b) The vector form in {a) implies the parametric form is y= s+2¢.
z=254+ ¢

Following Example 1.24, we will:
{a) find the vector form by substituting into x = p + su+¢v and

(b) find the parametric form by equating components.
| 6 0 -1
(a) x= ,p=|—-4|,u=|1],andv= 1! =
-3 1 1
T 6 0 -1
The vector formis |y | =] -4 | +s| 1| +1¢ 11.
z -3 1 1

z= 6— t
(b) The vector form in (a) implies the parametric formis y = —4+s+1 .

@ z=-3+s+1

- 11. Following Example 1.24, we realize we may choose any point on £,
so we will use P (Q would also be fine).

[SIL=

A convenient direction vector is d = _PZQ) = 1: ; ] {or any scalar multiple of this).
Thus we obtain: x=p+itd
' 1 2
-] =a]
S -

12. Following Example 1.24, we realize we may choose any point on £,
so we will use P (@ would also be fine).

-2
A convenient direction vector is d = P_Cj = { 0 } (or any scalar multiple of this).
4

Thus we obtain: x=p-+td

T4




n nl'is the normal vector of &%; and n is the normal vector of &, we have:.
" and n are orthogonal which implies n; - n = 0, then 2 is perpendicular to £2.
and n are parallel which implies n; = cn (scalar. multiples), then &, is parallel to 2.

- 2
a) Since the general form of & is 2z + 3y — z = 1, its normal vector is n = 3
4 2 -
.Sincen;-n=| -1 {- 3| =4-2+{-1)-3+5-(—1) =0, & is perpendicular to &.

5 -1

4

(b) Since the general form of & is 4z — y + 52 = 0, its normal vector isn = | —1
‘ ' 5

Since ny = 1n, & is parallel to &.

1
(c) Since the general form of & is # — y — z = 3, its formal vector isn= | =1
‘ i ‘ -1

4 1
Sincemy-n= | —-1!.| -1 | =0, £, is perpendicular to &,
5 -1

4
(d) Since the general form of & is 4z + 6y — 2z = 0, its normal vector is n = 6
‘ —2

4 4
Sincen;-n= | -1 | - 6 | =0, &, is perpendicular ta &.
ﬁ(‘ 5 -2
s e

20, Since the vector form is x = p + td, wé use the given information to determine p and d.

The general equation of the given line is 2z — 3y = 1, so its normal vector is n = [ _g ] .

Our line is perpendicular to the given line, so it has direction vector d =n = [ _z ] .

Furthermore, since our line passes through the point P = (2, —1), we have p = [ _i ]

So, the vector form of the line perpendicular to 2z — 3y = 1 through the point P = (2, —1)fi
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