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EXERCISE 1

Calculate the angle between the planes «:4x+3y+10z2=32 and #:z2=0.

Find the angle between the plane a and the PH.

This exercise has been solved by changing planes, by means of the vertical
projection.
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EXERCISE 1

Calculate the angle between the planes «:4x+3y+10z=32 and £:z2=0.

Solution:
n, =(4,310) and N, =(0,0,1) are the normal vectors of the planes. The angle formed by
both planes is given by the following expression:
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6 = 26,5650°
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EXERCISE 2

Calculate the lines of maximum slope and maximum inclination of the plane
. 2Xx+2y+5z =16 in the point A(3,0,2).

Draw from the point A the line of maximum slope and the line of maximum inclination of
the plane a .
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EXERCISE 2

Calculate the lines of maximum slope and maximum inclination of the plane
. 2X+2y+5z =16 in the point A(3,0,2).

Solution:

The procedure to obtain the line of maximum slope of the plane « in the point A is the

following:

- Calculate the line of intersection r between the planes « and XOY:

- 2X+2y+52=16
|z=0

- Calculate the plane 7, that passing through the point A is perpendicularto r:
As the plane 7 is perpendicular to the line r, the normal vector of the plane and the

direction vector of the line r are parallel. We will calculate the direction vector of r:

=27 —2] =(2,-2,0)
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Next, we calculate the plane 7 with normal vector n_=(2,-2,0) and passing through the
point A=(3,0,2):

7:2(x=3)-2(y-0)+0(z-2)=0=r:x-y-3=0
- The line of maximum slope is the intersection between the planes o and r:

2X+2y+52=16
X-y=3

The procedure to obtain the line of maximum inclination of the plane « in the point A is

similar. Only the first step is different from the procedure described before:
- Calculate the line of intersection s between the planes a and XOZ:
. 2X+2y+52=16
Ty =0
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EXERCISE 2

- Calculate the plane g, that passing through the point A is perpendicular to s:

As the plane g is perpendicular to the line s, the normal vector of the plane and the

direction vector of the line are parallel. We will calculate the direction vector of s:

|

5/=-5i + 2k =(-5,0,2)
0
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Next, we calculate the plane S with normal vector N, =(-5,0,2) and passing through the
point A=(3,0,2):

p:-5(x-3)+0(y-0)+2(z—-2)= f:5x—-2y-11=0
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- The line of maximum inclination is the intersection between the planes o and £

2X+2y+52=16
5x-2y =11
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EXERCISE 3

Calculate the lines that intersect the line r :gzy—_4 =§, are included in the plane defined

by the points (8,0,0), (3,0,2) and (5,4,0), and form an angle of 25° with the plane XOY.

Define and draw the lines that intersect the line r, are included in the plane a,
and their angle with the PH is 25°.
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EXERCISE 3

Calculate the lines that intersect the line r :2:— =g, are included in the plane defined

by the points (8,0,0), (3,0,2) and (5,4,0), and form an angle of 25° with the plane XOY.

Solution:
We will start by calculating the plane 7 determined by the points (8,0,0), (3,0,2) and
(5,4,0). We need two non-parallel vectors. For example, we choose these vectors:
AB =(3,0,2)—(8,0,0) =(-5,0,2)
BC=(54,0)-(3,0,2) =(2,4,-2)
And the plane 7 is given by:

Xx-8 -5 2
y 0 4|=0=>7:4x+3y+10z-32=0
z 2 -2

Next we calculate the line that intersecting the line r is included in the plane 7 and forms
an angle of 25° with the plane XQOY. The plane XQOY is given by z=0, being its normal
vector n=(0,0,1). Let vV, =(a,b,c) be the direction vector of the requested line.

The normal vector of the plane 5 is ﬁﬂ =(4,3,10)- As the searched line is included in the

plane 7, the following is satisfied:
_da+ 3b

10
¢KSNST21ST (KS RSOy S0\ 2F (KS NSIjizSalSR fySa 1a ¥, = (a, b, —4“;)%).

On the other hand, the searched line forms an angle of 25° with the XOY plane:

V,1ln =vn =0=4a+3b+10c=0=cC=

_4a+3b _4a+3b
sina:|\|\;s|'|r1||:>sin25°= 10 - =0,42= 10 = =
Ay
a2+b2+(4a+3bj a2+b2+(4a+3bj
10 10
(4a+3b )2
— ~ 2 2
0,42° = 10 ~=0,1764 a2+b2+(4a—+3bj =(4a+3bj =N
2 2 (4a+3bj 10 10
as+b +| ———
10
0,1764(100a” +100b” + (4a+3b)° ) = (4a+3b)’ =
3,8224a” —19, 7666ab +9,587b° =0 =
19,7666b + \/(19, 7666b)2 —4.3,8224.9,5876b* 0,5418b
a= =
2-3,8224 4,6292b
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Hence, there are two lines that satisfy the requested conditions, being their direction

4.0,5418b + Sb] 4-4,6292b + Sb]
10 '

vectors: V, = [O, 5418b,b, - and v, = (4, 6292b, b, -

As the searched line, intersects the line r, the line will be completely determined by
obtaining this point of intersection. The point of intersection between the searched line and
the line r, is the point of intersection of r with the plane 7. Let P(34,4—-44,21) be the

expression of a generic point of the line r. The intersection between r and the plane r is:
431+3(4-41)+1021-32=0=201-20=0=>1=1

Therefore, Q(3,0,2) is the intersection point between r and 7. Which means that Q(3,0,2)

is the intersection point between the searched line and r.

And these two lines are obtained:

x=3+0,54184 X=3+4,62921
sl:qy=4 and s2:iy=41
z=2-0,516721 z2=2-2,15164
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