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So we have finished till now parallel lines, perpendicular lines

(Refer Slide Time: 00:20)

Imecap

Parallel lines & Perpendicular lines
* Shortest distance from a point to a line

* O & AB in same vertical plane
« O behind (in Frontal)
« Oto AB (in Auvibiary)
* Shortest distance between two oblique lines
* Special Case (PV i Frontal)

» General Case (PV in Auviliary)

* Line in a plane (including extension, if needed)

Shortest distance from a point to a line O and AB in the same and vertical plane, O behind that
means in frontal plane, O to AB in auxiliary, shortest distance between two oblique lines, up to
this we have to finished, then special case point view in frontal general case, point view in

auxiliary, lines in a plane including extension if needed, lines parallel to a plane
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Recap:Intersecting Lines

« Iftwo lines intersect, there is one single
common point of intersection.

* The point of intersection, when viewed in
orthographic projections, must be aligned.

*  Therefore, any two lines are said to be
intersecting if the *point of intersection’ is
aligned in ALL of the views.

So intersecting of the lines, if two lines intersect there is one single common point of
intersections. The point of intersection when viewed in orthographic projections must be aligned.
Therefore, any two lines are said to be intersecting if the point of intersection is aligned in all of

the views.



(Refer Slide Time: 01:15)

Recap:Intersecting Line:
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Are the two lines intersecting?
Y ES, as the point of intersection is aligned.

This is what we have covered, are these two lines are intersecting yes, as the point of intersection

is aligned in the both the views



(Refer Slide Time: 01:26)
Recap:Parallel Lines

* Therefore, to establish if the two non-
oblique lines in space are parallel or
not, ALL three principal
orthographic views are required.

* However, two oblique-lines are
parallel if they appear parallel in two
principal views.

Then parallel lines to establish if the two non-oblique lines in space are parallel or not all three
principal orthographic views are required. However two oblique-lines are parallel if they appear
parallel in two principal views.
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Recap:Perpendicular Lines

* Lines are perpendicular if their space
directions are at 20° to each other.

« Perpendicular lines may or may not
intersect.

*  Imp: If two lines make 90° to each other in
a view, and one of the lines is in TL in this
view, then the two lines are perpendicular
to each other,

Then perpendicular lines, lines are perpendicular if their space directions are at 90 degree © each
other. Perpendicular lines may or may not intersect. If two lines make 90 degree to each other in
a view and one of the lines is in true length in this view then the two lines are perpendicular to

each other. That means one of the lines should be in true length.
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Recap: A Line in a Plane

*  Islinc AB in the plane 1-2-3-47
«  How will you determine this?

+  Get EV of the plane & project the

line in the same view, I no part of
the line is outside of EV, then the
line is in the plane!

There is a much casier way o
establish this.

Check for the “common point of
intersection’ between plane & line,
If the intersection of AB with lines
1-2 and 3-4 stay aligned in both H
and F view, then what?

«  Then. line AB is in the plane! Therefore, the line AB is
+  Letus cheek this. in the Plane 1-2-3-4 !!

Then lines in a plane we have covered, this is what we have covered up to last class, lines in the

plane, you can cross check with the opposite views and aligned it whether this lines in plane or

not
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Draw a perpendicular to a plane from a point

»

How can it be done?

r
5 B " Get the plane in EV.
/ Notice that line 2-3 is in TL in the
H view.,
"
’ '.

Drop perpendicular from point O
to EVin AL

Project OF from Al to H and F views,

This is what we have covered, then draw a perpendicular to a plane from a point, draw a
perpendicular plane from a point, how can it be done? This is your plane, this your plane and this
is your point and this is your point, and ask these two three is parallel in an opposite view to
hinge line so two, three line in the plane will be in true length. Notice that 2-3 is in true length in
the horizontal view then consider your edge view, consider your auxiliary view, then measure the

distance in the opposite view.

Then considering the true length find it out your edge view of the plane, then once you get edge
view of the planes similarly you take out this point the point where it is there, this point you take
out extend it in your auxiliary view, then from the point drop a perpendicular from point O to
edge view then in auxiliary plane 1 Al, and this is in your true length then this is 90 degree, then
project OP from Al to H and F view. That means we are looking at point of intersections, so

point of intersection.

What is the methodology, that means any of the line in that plane we are making it true length
then going to the edge view considering that true length we are getting the edge view of the

plane, then that point has been projected to that in that auxiliary plane, then from the point to



edge view draw the perpendicular, then where it intersect that is your point of intersection that

point of intersection has been traced back, backward so how it has
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|
Draw a perpendicular to a plane from a point

FAKALLIY

tala

How can it be done?

Get the plane in EV.
Notice that line 2-3 is in TL in the
H view.
Drop perpendicular from point O
to EVin AL
Project OF from Al 1o H and F views,

Been traced back, this is your point of intersection, then similarly it has been traced back to your
opposite view that means your frontal view this distance d, remember once | am taking distance

from here to here that means this is the distance in your opposite view
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Intersection of a Line and a Plane — EV method

Intersection of a line and a plane edge view method. Given a plane and a line find their point of
intersection in horizontal as well as front view, so get the plane in edge view as | said, project
the lint in auxiliary plane, so here if you look at the plane look at the plane none of the lines are
in true length that is means I3 or 12 or 23 none of the lines in the plane are in true length so
basically any of the point you take in parallel line to hinge line so that you will get opposite view

is your true length.

So that means this is your true length, with respect to true length then consider your auxiliary
view, then once you get the auxiliary plane, auxiliary plane at any distance from here at any
distance you will get the auxiliary view then project it back, project it back, basically you are
converting edge view of the plane to a line then this line has been projected back then you will
find it out two lines as if they are intersecting two lines are intersecting, so that means this is a

intersection between the line and plane.

This is your edge view of the plane, once you get the intersection point from that intersection
point you project it back opposite to your opposite view that means in your top view as well as in

the front view so you project it back. This is your point of intersections then project it back, this



is your point of intersection in front view, this is your point of intersection in top view. Once you
get it now the question comes here visibility, visibility means as this is a plane in the space and
there is a line going through this and there is a point of intersections that means whether this,

this line is piercing backward or this line is piercing from the top.

That is your point visibility how it intersect, how it intersects, in the front and in the backward a

in the both view all views you have to show the visibility.
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Visibility of a line

*  When a line pierces a plane, we need to
determine the visibility of the line in H and
F views.

» Visibility means, which part of the line is
visible and which is hidden needs to be
determined.

So when a line pierces a plane we need to determine the visibility of line in horizontal as well as
in front view that is what | have said, then visibility means which part of the line is visible,
which part of the line is visible which is hidden, need to be determined, that means the line
which is visible that has to be determined which is passing through the plane, definitely it is not

going to be visible that means that is hidden, this is called visible.
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Visibility of a line

*  When a line pierces a plane, we need to
determine the visibility of the line in H and
F views.

» Visibility means, which part of the line is
visible and which is hidden needs to be
determined.

Visibility a 3 step procedure is normally used to determine the visibility of a line piercing a

plane.
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Visibility of a line: 3-Step Process

1. Select an *apparent point of
intersection” between two lines in a
view for which visibility is desired 1
(e.g. select intersection of lines 2-3 - &
and 45 in Horizontal View).

2. Look in an adjacent view to see 0 (B S——

which of the two lines is seen first 7
along the projector drawn from L .
‘apparent point of intersection’, ' —
The line seen first will be visible : n e
and the other line will be hidden in ; —
the original view (e.g. 2-3 is visible
and 4-5 is hidden in H).

3. Knowing the sequence, line seen
first is drawn solid and the line
seen second is drawn as dashed/
hidden till the piercing point,

.

Fig. 10.17 Determinaron of visitility

Now visibility of a line 3 step procedure now, so determination of visibility if you look at here
step 1, look at here this is a plane in this plane there is a line is piercing, line is piercing and this
is your point of intersection, again in the front view in the top view this is the plane and line is
piercing this is your point of intersections, whether this line intersecting backward or from the
front which part of the line will be visible that has to be carry forward, so first number one select
an upper end point of intersection between the two lines in a view for which visibility is

determined, that means select intersection of line 2-3.

The plane you consider as a 1 by 1, in the plane this edge there is a line 2-3 and 4-5 where this,
where in the plane 2-3 and 4-5 where line is penetrating so you consider in both horizontal view
as well in the horizontal view consider one is 2-3 and other is your 4-5. 4-5 is your line, 2-3 is
your line on the plane, then look in the adjacent view, look in the adjacent view, this is your top

view look in the adjacent view.

Adjacent view is your front view to see which of the two lines is in the past along the projector
drawn from the upper end point of intersections if | look at this, this is the line piercing in the

plane in the plane | am taking this is the line that means this point if I am taking then, if I am



taking the projecting back from this point of interaction | am projecting back then I look in the

opposite view or adjacent view.

Which line comes first whether 5-4 comes first or 2-3 comes first, if you come back here it is
coming back 2-3 is coming, coming first then your line that means if 2-3 is coming first that
means 2-3 of the line plane will be visible, this line will be
visible that means it will penetrate, it will pierce backward back directions, that is the reason why
that is the reason, then here it has been shown dotted line that means it is the line is not above the

plane line is below the plane penetrating, so this is your point of intersections.

So that is why this is your dotted line, so this is the procedure to find it out visibility knowing the
sequence line is in line, line seen in first is drawn solid and the line seen second is drawn dust so
this 2-3 line in the plane seen first that is why it is drawn solid and 5-4 line is seen second that is

why here it is a dotted line here, similar procedure can be adapted for the frontal view.

So that you can find it out both the views, both the views what is your visibility, this is your 3

step procedure.
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Intersection of a Line and a Plane — EV method

Check for Visibility
ALH

Which part i1s hidden in H view?

Similarly, which part is hidden in F view?




Now intersection of a line and plane edge view method, now find it out check the visibility, now
which part is hidden in the horizontal view that means in the top view that means this line is
piercing inside the plane this is your point of intersections, so now this part we can calculate we
can find it out based on the 3 steps has been given so it is entering from the top and this part is
going inside so this that is why this is your dotted line. Similarly which part hidden in the front

view if you look at here this part is hidden, that means that is your backside of the plane.

So visibility is most important phase or important factor while doing the intersection of lines,

plane, planes, plane or solid, solid.

(Refer Slide Time: 11:32)

Interaction of Lines and Planes

Angle between a line and a plane

0 Angle between
Lines and the
Principal Planes
using Auxiliary
Views

[J Get a view in which
Plane appears in
Edge View and the
lineinTL

Now interaction of lines and plane, angle between a line and plane, angle between line and
principle plane using auxiliary view how to get angle between a line and plane, you can do it by
means of a auxiliary view as | said or by means of a edge view where the line will be taken as a

true length, if you look at here
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Interaction of Lines and Planes

Note that the
Axis of

Revolution is g
perpendicular

to the plane Axis of Revolution
with which the

angle is to be
found - Profile

Plane in this

case

Angles between a line and the
principal planes using revolution

Intersection of lines and plane, note that the axes of revolution is perpendicular to the plane with
which the angle is to be found horizontal plane in this case. Now if you look at here angle
between a line and the principle plane using by means of revolution this is the by means of
revolutions, then similarly interaction of lines and planes, angle between the line and the
principal using by means of method of evolutions’ you have to find it out true length, once you

get the true length then you can find it out what is the angle. Similarly the axes of the revolution

is perpendicular.
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Angle between a Line and a Plane

2. 3w 2, 3,
By
1 | 4

H H
F F

NOTTL

¥, z' - .'
£y
4o 4,3,

NOT TRUE ANGLE
Condition needed to find the angle TRUE ANGLE |

between a line and a plane

Visibility of the Line?

Particularly here the axes of the revolution is perpendicular to plane with which the angle is to be
found, frontal plane in this case, in this case it is a frontal plane, in this case it is a profile plane,
earlier in this case it is a horizontal plane, three cases. Now angle between a line and the plane
look at here, this is your line this is your plane, how to find it out angle between line and plane,
so that means the line you have to convert into a true length, true length of the line, then you take
the plane, you take the plane as a edge view then find it out what is the angle and this is your
angle this is your true angle, if this line AB is not in true length, is not in true length that means
you are not about to get the true angle, condition needed to find the angle between a line and

plane that is your true length has to find it out, visibility of a, of the line.
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Angle between a Line and a Plane

How will you get the true angle between an oblique line and an oblique plane?
The line should be in TL and plane in EV. First get the planc in EV & project DE in AL
Now get the plane in true shape and project line in A2

Now what?

A
Take an auxiliary such that ling is in TL and plane in EV and you are done!
How can we do that?
By simply taking TL of line DE in A3, plane will automatically be in EV in A3!

Angle between a line and plane let us go and do it, this is your plane in your top view, this is
your plane in your front view, and there is a line if you look at here there is a line de there is a
line if you look at here, this is your de in the front as well as down, how you will get the true

angle between the between an oblique line and an oblique plane?

In this case lines and planes are oblique how do get it? Now next step is the line should be in true
length and plane should be in edge view, first get the plane in edge view, project DE that means
line in Al in that auxiliary plane, that means look at here to get the edge view one of the one of
the line you join B to these parallel to your inside the plane parallel to your hinge line so that you
will get the true length, this is your true length inside the plane, inside the line, then considering

the true length | have with respect to true length.

| have taken one auxiliary plane then with this auxiliary plane you project it back, project it back
both plane both the lines, then find it out this is your line, this is your line and this is your edge
view of the plane, now this is your edge view of the plane and this is your line, now get the plane

in true shape and project line in A2, once you are getting edge view get the plane in the true



shape that means second you will look at here this is your line, this is your line then you consider

another auxiliary plane parallel to your edge view.

Auxiliary plane 2 then from there you project it back both line as well as both line as well as the
edge view of the plane, so then you make it so this plane, this plane is in true shape, this is in true
shape, then draw the line then take this line, then now what take an auxiliary such that line is in
true length, you have to convert line is in true length and plane in edge view so you are done.
Now what can you do by simply taking true length of a line DE in A3, plane will be

automatically be edge view in A3.

Now it is your true shape now, these are oblique planes I covert these oblique plane to edge
view, then same line has been projected back, then from edge view of the plane we got the true
shape of the plane, then same line has been projected back now next step is we have to find it out
true length of this line, true length of the line then again we project it back considering a

auxiliary plane.

A3, then you consider line of sight, take it in this case what you are supposed to get it, look at
here DES this is your line in true length, line in true length and this plane true shape of the line is
in edge view, this is in edge view considering true shape. Now basically you convert line to a
true length, then plane to edge view, then true shape from true shapes to again edge view so this
is your true angle between the line and the plane, this is your angle between line and plane, next

step is coming angle between two planes, what is the angle between two planes?
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Angle between two planes

* Ifwe can get the two planes in EV, the angle
would be available in the auxiliary plane
showing the two planes in EV.

* The Key is to have a common line in TL.
Once we have that, PV of the common line
in TL can be obtained in an auxiliary. The
same auxiliary would give the angle
between two planes.

If we can get two planes in edge view how to get it, if we can get two planes in edge view the
angle would be available in the auxiliary plane showing two planes in edge view. The key is to
have a common line in true length, once we have that point view of the common line in true
length can be obtained in our auxiliary, this same auxiliary would give the angle between the two
planes, basically we are converting two plane to edge view and one of the edge view we are

making it into two true length.

Then from there are we are making the angle so that particularly we are converting two planes to
two lines, the lines to 1 is point 1 is the true length then from there we are making the angle, the
key is to have a common line in true length, common line in the true length, once we have that
point view, point view of a common line in true length can be obtained in an auxiliary and the

same auxiliary would give the angle between the two planes.
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Angle between Two Planes: Special Case

= TL Available in onc of the principal
[y e orthographic plancs and, No
auxiliary needed

~_fp
A P
7/ Jr6y
g True

Angle

If we can obtain the planesin their EVs, then the angle
between the EVs will be true angle between the planes.

Let us look at here, angle between two planes special case, available in one of the principal
orthographic planes no auxiliaries needed, look at here it is available. Now it in this case it will
be very easy because true length true, length is available in one of the principal orthographic
plane, this line will be parallel to this hinge line so that is why this is a true length so that means
there is a true length is available any of the auxiliary or any of the principal orthographic planes

so that means in that case.

No auxiliary is needed, no auxiliary view is needed, so in this case what will happen? Once both
the planes one of the edge is in true length so that means you project it back, this is your edge
view and this is your edge view particularly this plane this is your edge view and this plane this
is your edge view then this is your true angle, this is your true angle this is case 1, case 1 in this
case true length available in one of the principal orthographic planes, no auxiliaries required so if
we can obtain the planes in their edge views then the angle between edge view will be true angle

between the planes.
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Angle between Two Planes: Special Case

TL Available in one of the principal
orthographic plancs, and Auxiliary
needed.

Come to the, these are the special case second case, true length available in one of the principal
orthographic planes but auxiliaries required. See two planes as if they are touching to each other
in one of the view that means this line is parallel, this line is parallel to this what does it mean,

ABH, ABH is parallel to

true length so then in that case what you are supposed to do take the edge view, sorry take the

auxiliary plane.

Auxiliary view then take the edge view, then once you take the edge view then this is your true

angle.

your hinge line so in this case AF, BF in the opposite view this is in
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Angle between two Planes: General Case

TL not Available in one of the
principal orthographic planes.

Given two oblique planes, find
true angle between them.,

Find the TL of a common line
(AB) between the two planes.

Then, find PV of common

line, two planes will be in Bl

EV. ’
True angle between the two
plancs would be available in A2,

Then come to the angle between two planes general case, true length not available, none of the
edge or none of the any line inside this plane or inside this edge is in true length in one of the
principal orthographic planes, in that case this is one plane this is other plane look at there is
another plane one is ABC this is your in top view, ABC it is in front view, another is ABD so
there is no true length, so these are the two planes, this is a general case so in that case what you

are supposed to do given to oblique planes in this case this two planes are oblique planes.

Find true angle between them, now in this case find true length of a common line AB between
the two planes, that means if | consider plane 1 this is the plane 2, AB is your common line
between the two planes. Now take one auxiliary plane from there measure the distance in the
opposite view then project it back, you are getting one plane and another plane, then this line
particularly you are converting this line AB 2A true length, so this line AB is in true length, next
step find point view of common line two planes will be in edge view, if | consider this is a point

view then obviously what will happen two planes will be in edge view.

Now considering the true length consider another auxiliary plane that is your A2. So considering

this auxiliary plane then respective distance you take it. So it becomes, this line become a point.



So this plane will be one edge view, this plane will be another edge view. Now this is your true

angle.
So now we have covered up to this angle between line and plane, angle between plane and plane
different cases. Now | will start the next part of this, this is your general features or general

principles of relationship between lines and planes, planes and planes.
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Intersection

in Space

Now come to the next part, intersection in space.
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Intersection in Space

*  There can be numerous types of practical
applications requiring the knowledge of

intersections.
Line with plane Line with solid -
Plane with plane Plane with prism
Prism with prism Prism with pyramid -~
Line with eylinder Line with cone
Plane with evlinder Plane with cone

Cylinder with exlinder Cone with cylinder
And many more ...

*  We would learn only a few of them but important
thing is that there are only a *few concepts’ that
can solve most problems of ‘intersection in space’.

There can be numerous type of practical application required the knowledge of intersection, look
at here, line with plane, plane with plane, line with plane, plane with plane, prism with prism,
line with cylinder, plane with cylinder, cylinder with cylinder, line with solid, plane with prism,
prism with pyramid, line with cone, plane with cone, cone with cylinder. There are many more,
particularly intersection in the space. That is the reason we have finished basic features of

intersection between lines and lines, lines and planes and planes and planes.
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Intersection in Space

*  There can be numerous types of practical
applications requiring the knowledge of

intersections.
Line with plane Line with solid
Plane with plane Plane with prism
Prism with prism Prism with pyramid
Line with evlinder Line with cone -~

Plane with exlinder ~~ Plane with cone
Cylinder with eylinder ~ Cone with eylinder
And many mere ...

*  We would learn only a few of them but important
thing is that there are only a *few concepts’ that
can solve most problems of “intersection in space’.

We would learn only a few of them but important thing is that there are only a few concept that

can solve most problems of intersection in the space.
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Intersection in Space

Two Methods
(1) Edge View Method
(2) Cutting Plane Method
* We have already seen the EV method.

Two methods, one is by means of edge view method, second is by means of cutting plane

method, we have already seen the edge view method.
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Intersection of a Line and a Plane - EV method

Given a plane & a line, find their point of Intersection in H & Fviews.
ALH

Get the plane in EV and project line in Al

Project the “point of intersection’ (P)
from Al 1o H & F views.

Edge view method already we have seen particularly plane will become edge view a line. So this

method we have already seen.
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Intersection in Space

* Let us look at the cutting plane method.

* The cutting plane method is much
quicker and easy to implement.

* Most intersection problems are solved
using the cutting plane method.

Now let us look at the cutting plane method, the cutting plane method is much quicker and easy
to implement, it is very easy to implement. Most intersection problems are solved using cutting

plane method.
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Intersection of a line and a plane

1. If a line (4-5) intersects a
plane (1-2-3-) in a view, the
point of intersection must lic
on the projection of the line

(say XY) on the plane in
that particular view.

L Note that the lines
XY and 4-5 lic on top
of cach other In the H
view.

Cutting Plane Method

Essentially, we are
cutting the given
plane by an
imaginary vertical
cutting plane that
contains the given
line and cuts the

H plane in two halves
= = and intersects the

F ghven plane in line
XY
3. Nuw, project the line
XY in an ‘adjacent view'".
I'he “intersection of XY
and 453" will be available
in this ‘adjacent view'.
I'he point of intersection
can then be projected Xy
back to the other view(s). "

Visibility can be checked
as explained earlier:

Now look at here, intersection between line and plane cutting plane methods. If a line, look at
here, if a line (4, 5) this your line(4, 5) intersect the plane 1, 2, 3 in a view the point of
intersection must be lie on the projection of the line say XY, say XY on the plane in that
particular view. | have taken XY, note that the line x, y and (4, 5) lie on top of each other, in the

H view.

Essentially we are cutting the given plane by an imaginary vertical plane that contains the given
line and cut the plane into two halves and intersect given plane in a line XY. Hope you are
getting? Essentially we are cutting the given plane, this is the given plane we are cutting it by an
imaginary vertical cutting plane, this is a vertical cutting plane that contains the given line, that
contains the given line and cut the plane into two halves and intersect the given plane in line x

andy.

Now project the line x, y in an adjacent view, intersection of XY and (4, 5) intersection of XY
and (4, 5) will be available in the adjacent view, the point of intersection can then be projected
back to other views. Now let us see this is your X, | put it back. So x is intersecting at 1 and 3, x

is intersecting at 1 and 3 | project it back and 1 and 3 from this point to | project it back, this



point to | project it back where it intersect | mark it XF. F is means in frontal view, similarly 1
take it. So y 1 and 2 project it back 1 and 2 from there | join x and y, | join X and y and | am
getting (4, 5) where is your point of intersections? X and Y where is your 4 and 5 cutting that is
your point of intersections, then from there once | get the point of intersection I project it back.
So | am getting point of intersection in the other view, then visibility can be checked whatever

you have discussed earlier, this is the procedure.
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Cutting Plane Method: Imp Points

I'he vertical cutting plane contains the given line 4-5. It
cuts the plane in line \Y.

Cutting plane method important points the vertical cutting plane contains the given line (4, 5) it

cuts the plane in x line XY.
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Intersection of a line and a plane
1. If a line (4-5) interseets & 2 Cutting Plane Method

plane (1-2-3-) in a view, the
point of intersection must lie F inlly, we are
cutting the given

Fy

on the projection of the line
(say XY) on the plane in
that particular view.

2. Nate that the lines :
XY and 45 lic on top -
of cach other in the H
view.

Ir

3. Now, project the line
XY in an ‘adjacent view’.
The “intersection of XY
and 45" will be available
in this ‘adjacent view'".
The point of infersection
can then be projected
back to the other view(s).

It cuts the plane in line XY.



(Refer Slide Time: 28:44)

Cutting Plane Method: Imp Points

. The vertical cutting plane contains the given line 4-5. It
cuts the plane in line XY.

. Line 4-5 and XY coincide in H view.

Line (4, 5) and XY coincide in H view.
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Intersection of a line and a plane

1. If a line (4-5) intersects a
plane (1-2-3-) in a view, the
point of intersection must lie
on the projection of the line
(say XY) on the plane in
that particular view.

1. Note that the lines ;
XY and 4-5 lie on top »
of cach other in the H
view.

e

3. Nuw, project the line
XY in an ‘adjacent view'.
The “Intersection of XY
and 4-5" will be available
in this ‘adjacent view'.
The point of infersection
can then be projected
back to the other view(s).

4“/

Cutting Plane Method

Essentially, we are
cutting the given
- plane by an
2, ¢! B SIIEN

Line (4, 5) and XY it coincide in H view, for better understanding.
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Intersection of a line and a plane
1. 1fa line (4-5) infersects 4 WV Cutting Plane Method

plane (1-2-3-) in a view, the
point of intersection must lic

on the projection of the line i .ﬁ-'".'";"

(say XY) on the plane in “‘h:"h e

that particular view, 2 w

cutting plane that

2. Note that the lines | contains the given

XY and 4-5 lie on top " line and cuts the

of cach other in the H H  planein two halves

sk 0 ety o= o= and intersects the
| F given plane in line
’ XY.

3. Now, project the line 2

XY in an ‘adjacent view'. %

The “intersection of XY

and 4-5° will be available
in this “adjacent view'.

The point of infersection [ 8 Visibility can be checked
can then be projected Xy ax explained carlier:
back to the other view(s). 3

Just back to back eyes we show it.
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Cutting Plane Method: Imp Points

*  The vertical cutting plane contains the given line 4-5. It
cuts the plane in line XY.

. Line 4-5 and XY coincide in H view.

*  However, they will be distinct lines in F view. The point
of intersection of 4-5 and XY is the point where line 4-5
pierces the given plane.

However they will be distinct it, distinct lines in front view.
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Intersection of a line and a plane

1. If a line (4-5) intersects a
plane (1-2-3-) in a view, the
point of intersection must lie
on the projection of the line
(say XY) on the plane in
that particular view.

2. Note that the lines "
XY and 4-5 lic on top »
of cach other in the H
view.

I

3. Now, project the line
XY in an ‘adjacent view'".
The “intersection of XY
and 45" will be available
in this ‘adjacent view'.
The point of intersection
can then be projected
back to the other view(s).

They will be distinct line in the front view.

Cutting Plane Method

Essentially, we are
cutting the given
plane by an
s vertical
cutting plane that
contains the given
line and cuts the

Visibility can be checked
as explained earlier
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Cutting Plane Method: Imp Points

. The vertical cutting plane contains the given line 4-5. It
cuts the plane in line XY.

*  Line 4-5 and XY coincide in H view.

. However, they will be distinct lines in F view. The point
of intersection of 4-5 and XY is the point where line 4-5
pierces the given plane,

The point of intersection of (4, 5) and XY is the point where line (4, 5) pierce the given plane,
the point of intersection of (4, 5) and XY.
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Intersection of a line and a plane
1. If a line (4-5) interseets 4 % Cutting Plane Method
plane (1-2-3-) in a view, the A,

point of intersection must lie

on the projection of the line E‘".ﬁ:i';:e:"

(say XY) on the plane in “::'Ih -

that particular view. 2, plane by o I
imaginary vertical
cutting plane that

2. Note that the lines contains the given

XY and 45 licontop '™ line and cuts the

of cach other in the H 4_ H  plane in two halves

S5y — = = and interseets the

F ghven plane in line
XY.

3. Now, project the line
XY in an ‘adjacent view'.
The “Intersection of XY
and 45" will be available
in this ‘adjacent view'.

The point of infersection s, Visibility can be checked
can then be projected Xy as explained carlier.
back to the other view(s). 3,

Point of intersection between (4, 5) and XY is the point of piercing point of the line inside the
plane.
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Cutting Plane Method: Imp Points

*  The vertical cutting plane contains the given line 4-5. It
cuts the plane in line XY.

*  Line 4-5 and XY coincide in H view.

*  However, they will be distinct lines in F view. The point
of intersection of 4-5 and XY is the point where line 4-5
pierces the given plane.

. Note that the *point of piercing’ lies on the given plane,
the given line, and the cutting plane.

«  This property is exploited to get the point of piercing in
F view and project it back to H view.

Note that the point of piercing lies on the given plane the given line and the cutting plane, this
property is exploited to get the point of piercing in front view and project it back to your top

view or H view.
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Intersection of a Line and a Pyramid: Cutting Plane Method

Sn Take a vertical cutting plane
passing through 4-5 &
cutting the pyramid cdges at
Xo Y, and Z

Locate points X, Y, and Z in
frontal

Now let us see intersection of a line and a pyramid by means of cutting plane, slightly, two are
slightly difficult problem. This is your pyramid, and where is your line? There is a line and this is
the line that means the intersection of a line and pyramid. Both lines has been shown in H view
as well as frontal view. Now consider it, then next step take a vertical cutting plane passing
through 4 and 5. So cutting the pyramid edges at x, y and z.

So this is x then y and z will come, from the x locate x, y and z in the frontal, locate x, y and z in
the frontal. X is cutting what? 1 and 3 if you project it back within 1 and 3 x will be there, this is
your XF, then this is your ZF, Z is cutting what? 2 and 3. So you project it back z is cutting
between 2 and 3 you mark it, then y is cutting between what? Y is cutting between o and 3, y is
cutting o and 3 you mark it, then join x, z, y in your front view, whatever the cutting you are

getting.
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Intersection of a Line and a Pyramid: Cutting Plane Method

“i

“H Take a vertical cutting planc
passing through 4-5 &
cutting the pyramid edges at
X.Y, and Z.

Locate points X, Y, and Z In
frontal.

Notice that the points
of intersection of line
and pyramid are
located on the cutting
plane.

One point is on XY
and 4-% and the other
onc is on YZ and 4.5,

Ir Xy 2y Zy 3y

Did you notice that this problem is essentially intersection of plane and line !

Once you join it, this is your point where it pierce the line is piercing, then once you are getting
piercing point you project it back you are getting it. Now note that point of intersection of line
and pyramid are located on the cutting plane, note that points of intersection of line and pyramid
are located on the cutting plane. One point is on XY, one point is on XY other is on YZ and 45,
one point is on XY and 45, one point is on XY and 45, other point is on YZ and 45. Did you
notice that this problem is essentially intersection of a plane and line, it is basically intersection

of a plane and line.
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Intersection of Line and Cylinder

*  Given a line and a cylinder. Find
the points of intersection.

*  Pass a plane parallel to eylinder
avis and containing the line (AX)

*  Locate the points of intersection of
the “cutting plane’ and “base’/top’
of the object (exlinder) ie. P, Q. R,
and S,

*  One of the ‘point of intersection’
(between line and oy linder) is the
intersection of PR and AX Le.
point Z in frontal.

= Another ‘point of intersection” is
the imtersection of QS and AX e,
point Y in frontal.

= Points of intersection (Z & Y) are
projected in an adjacent (H) view.

Cutting Plane Method

Now intersection of a line and cylinder, given a line and cylinder find the point of intersection,

this is your cylinder and there is a line is piercing, then opposite view front view a line is

piercing. So pass the plane parallel to cylinder axis containing the line AX locate, pass a plane

parallel to cylinder axis and containing line AX in this way line is piercing, so pass a plane in

that way, so | have passed this plane, so this is your PQ and you project it back in the opposite

view.

So once you project it back, here a plane cutting plane has been put and it has been projected

back where it intercept your line, Arand Xg you find it out Zg and Y then you project it back

and this is your piercing points.
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Line Piercing a Square Prism

1.5 2.6 |
3
37 an

The next is your line piercing a square prism, three views has been given top, front, and side. The

line is piercing in the top, line is piercing in the side, line is piercing in the profile view.
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Line Piercing a Square Prism

This is, now find it out what is your point of your intersections, | can get it very easy, then

visibility this is what, how it looks.
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Line Piercing a Triangular Prism

Line piercing a triangular prism, these are all example | am showing one by one.
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Line Piercing a Triangular Prism

' “ 5. '

| 8% 4
The pomntof Intersection of a line and a horzontal

surface i1s clearly seenin the front view

So if you look at here this is a triangular prism and line is piercing then you project it back,
project it back, front view, top view, side view is given then find it out your piercing points. The
point of intersection of a line and a horizontal surface is clearly seen in front, view take it, take it
and look at it. I am just doing it very fast once you do the by means of cutting plane methods it

will be very easy, one by one | am showing example.
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Intersection of a Line and a Cone:
Cutting Plane Method

L. Given a line and a cone. Find the
points of intersection. M

2. Take points X & Y on given line, get .
their projections in H & F views. .

3. Pass a cutting plane passing through H I
the points V, X, and Y: extend it to F Vi Ay
base and locate points S & R in F.

4. Project RS in H view: RS cuts cone at
1-2 at the base in H view; project 1-2
in F view.

S P is intersection of V-2 and AB: and P
is intersection of V-1 and AB: project
intersections in F view. Line pierces
cone at points P and P.

6. Note all points V. X, B, 2, LY AP P,
R. S are in one plane,

By

Intersection of a line and a cone by means of cutting plane method, look there is a cone and there
is a line. This is a cone top view and there is a line is piercing and in the front view cone how it
looks and line is piercing. Now given a line and cone find the point of intersection. Take point
XY on the line on the given line, this is the given line, take point XY, I have taken point XY.
Then from there you project it back opposite view mark the points Xg and Y, Xg and Y pass a
cutting plane passing through the point V, X, and Y extend it to base and locate the point S and R

in F, this your center.

then I join V, X and Y, then V, X and Y then once you get the extended part this you join it then
you extend it, from here to here you extend it, from here to here you extend it, then you extend it,
then you extend it. It has been extended then you get it, then from there once you get the
extension then you project it back at the top, project it back at the top with your extension lines

the way you have done.

Now you can find it out where this plane is cutting, here it is cutting, here it is cutting, 1 and 2

edge. Similarly same 1 and 2 edge you project it back then do it, then 1 and 2 edge where it



cutting your plane a line, this point and this point mark it, this is what your piercing points.
Unless you are not going to practice it is not going to be clear to you, so you start with your
method of by means of one is edge view or by means of cutting plane, cutting plane is easy and
fast whatever example | have solved you practice of yourself then it will be clear to you, then it

will become easier for complicated cases.
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Intersection of a Line and a Cone

Edge View Method

This is what | have said by means of edge view, by means of edge view there are two example
one is your by means of cutting plane we have solved, now by means of edge view, edge view
has been one auxiliary plane, edge view will come then from there you take the then line become
line, then plane then where it is cutting, then you project it back, then you will get point of

intersections. | am going slightly faster because it required for you to practice.

What | have explained now intersection between lines, prism, intersection between plane,
intersection between line, cone, what is the meaning, practical meaning. Where junction there are

two pipes are going.
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What is Intersection?

+ Wiring junctions

Two pipes are going look at this, here it is intersection of this and this. How the intersection

looks like.
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What is Intersection?

« Pipe corners

Then come to the second example, pipe corners, actually in practical utility where the drawing is
required few cases | am showing, | have already explained lines, lines, line plane, line cylinder
few examples. Now if you look at two pipes, two pipes corners, one pipe is going here other pipe

is coming here at the corner how it, how it looks, at the corner how it looks this is called your
intersection.
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What is Intersection?
+ Transition regions

Now transition region, look at here, look at here how it looks.
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What is Intersection?

« Solid objects

Solid objects look at here.
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What is Intersection?
» Surfaces ~

Surfaces how it looks.
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Why Intersection is Important?

+ To know the true shape of surfaces that meet
— To ensure smooth transitions between objects

True shape of surface that meet to ensure smooth transition between the objects, suppose there
are, one is solid object, another is solid object it is moving inside. What is that intersection?

What is that intersection, what is the rear true surface at this junction?
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Why Intersection is Important?

+ To know the true shape of surfaces that meet
- To ensure smooth transitions between objects

O O
|

At the intersections, why intersection is important? Basically to know the true shape of surface

that meet, true shape of the surface that meet to ensure smooth transition between the objects. |

will stop it here, so next class | will explain more about this intersection of the solids. Thank you.
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