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Lecture Objectives — Continued

To continue to acquire knowledge in the Descriptive Geometry —
point and line and plane concepts:

Dip of a plane == Slope of a plane
Shortest line from a point to a plane — EV of the plane

Shortest grade line from a point to a plane — EV of a plane
In elevation view

True size (shape) of a plane
Angle between two intersecting lines — plane method

Location of a line through a given point intersecting a
given line to a given angle — plane method

Location of a plane through a point parallel to two lines

Shortest grade line between two skew lines — plane
method



Lecture Objectives — Continued

To continue to acquire knowledge in the Descriptive
Geometry — point and line and plane concepts:

Relative position of a line to a plane
Line parallel to a plane

Line intersecting a plane

Line perpendicular to a plane
Intersection of two planes — EV method

The cutting plane method — intersection of a line
with a plane

Intersection of two planes — CP method



Slope (dip) of a plane

Honzontal plane

View
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P The Edge View (EV) of the plane 15 bult m
/,,"” an auxihary view adjacent with the
Honzontal (Top) view. The angle of the EV
of the plane with the honzontal direcion
represents the slope (dip ) of the plane




Shortest line
from a point to
plane

To find the shortest line
from point to plane.
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Shortest line
from a point to
plane

Find the EV of the
plane
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Shortest line
from a point to
plane

-Ind the EV of the
Plane.

Project the point in that
view.
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Shortest line from a
point to plane

-ind the EV of the
nlane.

Project the point in that
View.

Draw perpendicular
from point to EV.

Traceback with perp
from TL in the HV

For FV use distance
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Shortest
grade line -
point to plane
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Shortest grade
line - point to
plane




Shortest grade
line - point to
plane
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Shortest grade
line - point to
plane




Shortest
grade line -
point to
plane




Shortest
grade line -
point to
plane
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Shortest grade
line - point to
plane

The slope could be shown
ONLY IN AN
ELEVATION VIEW
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True Shape of Plane

‘rue Shape of a Plane (TSP) Is seen In
ne second auxiliary view, adjacent to
the EV of the plane.
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True Shape of
Plane

True Shape of a Plane
(TSP) is seen in the
second auxiliary view,
adjacent to the EV of the
plane.
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True Shape of Plane

True Shape of a
Plane (TSP) Is seen
in the second o o
auxilairy view,
adjacent to the EV
of the plane.
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True shape of a plane

adl

mF nF

True Shape of a Plane (T5F) 15 seen 1n the second awxalanry view,
adjacent to the EV of the plane.



True Shape of Plane

Used to find the centre of a circle in an oblique plane.




True Shape of Plane

Used to find the centre of a circle in an oblique plane.

(a) (b)



True Shape of Plane

Application, to find centre of circle in an oblique plane.

(a) (b)



Angle of Line with Obligue Plane

The angle of a line with an oblique plane is seen when the
line Is seen In true length and the plane Iin edge view.
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Angle of Line with Oblique Plane

bA

The angle of a line with an oblique
plane is seen when the line Is seen In
true length and the plane in edge view.
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Angle of Line with Oblique Plane

The angle of a line with an oblique plane is seen when
the line is seen in true length and the plane in edge view.

bF



Angle of Line with Oblique Plane

oF The angle of a line with an oblique plane is seen when the
line is seen In true length and the plane in edge view.



Angle Between Intersecting Lines

The two lines, AB and BC,

T

define a plane that Is
represented as a true shape
(TS). In that plane, the angles
are seen as their real size and
thus the angle between the
two lines can be measured.




Angel Between Intersecting Lines

T
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The two lines, AB and BC, define a plane that is represented as
atrue shape (TS). In that plane, the angles are seen as their real
size and thus the angle between the two lines can be measured.



Angle between intersecting lines

bA
Ang

BAL
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shape. In that TS plane, the angles are seen as real size and thus the

\r/ The two hnes AB and BC define a plane that 15 represented as a true
anzle betwreen the two lnes could be measured there.



Dihedral angle between planes

For dihedral angles, the view in which the lines are seen as
points must be obtained. The TL line Is seenas points
overlapped on each other.



Dihedral angle between planes

Since line 1-2 Is common to both planes A and B, If theline is
represented as a point, then both planes will be seen as edge views
and the angle between the planes can be found.



Location of Line - plane method

Intersecting a given line to a given angle through a given point.

cF

oF " Draw a line (CS) that passes
through the point C and intersects
line AB at an angle of 75°.

bF



Location of Line - plane method

Intersecting a given line to a given angle through a given point.

cF

Draw a line (CS) that passes through the
point C and intersects line AB at an

angle of 75°.

Line AB and point C describe a plane
bF that could be represented as a TS plane
(second auxiliary view).

aF

mF nF



Location of Line - plane method

Intersecting a given line to a given angle through a given point.

mT

-+ Draw a line (CS) that passes through the point C and
Intersects line AB at an angle of 75°.

g - Line AB and point C describe a plane that could be
\ represented as a TS plane (second auxiliary view).

mF nF
N In this plane, draw a line through a point which cuts
va another line at the given angle.



Location of a line through a given point
Intersecting a given line to a given angle —
plane method

el * L Draw a hne C5 that passes through the point C and mtersects line AB
l} ! under an angle of 75%.

Lme AB and point C desenbe a plane that could be represented as a
T5 plane (second auxhary view).

In this plape, draw 2 line passing throug a pomt which cuts another
Iine under the given angle.
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Location of Plane
through a point parallel to two lines

Lines AB and EF are skew.
Point C does not belong to
. H any of the two lines.
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Location of Plane
through a point parallel to two lines

fH

ck

Lines AB and EF are skew.
Point C does not belong to
any of the two lines.

Draw two lines parallel to
given lines AB and EF
through point C.



Location of Plane
through a point parallel to two lines

In

Lines AB and EF are skew. Point
C does not belong to any of the
two lines.

Draw two lines parallel to given
lines AB and EF through point C.

The two Intersecting lines will

fH

F define a plane that contains C

o and Is parallel to the two given
— F lines.
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Location of a plane through a point
parallel to two lines

Limes AB and EF are skew. Point C 1s not

f#'l belonging of any of the two lines.
- | Through the pomt C draw two parallel Imes to the
> : respective given lines AB and EF. The two
~ | intersecting lines will define a plane that contains
’ - —~ :' C and 15 parallel w the two given hnes,
C Y |
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Shortest line — point method

between two given skew lines

@ SHORTEST DISTANCE BETWEEN TWO SKEW LINES.

Determine the shortest distance between lines AB and CD




Shortest line — point method

between two given skew lines.

@ SHORTEST DISTANCE BETWEEN TWO SKEW LINES.

Determine the shortest distance between lines AB and CD

Let us look at one of the lines
so that it appears as a point:
the shortest line between AB and
CD will start at that point.
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Shortest line — point method

between two given skew lines.

@ SHORTEST DISTANCE BETWEEN TWO SKEW LINES.

Determine the shortest distance between lines AB and CD

Let us look at one of the lines
so that it appears as ¢ point:

9" the shortest line between AB and
CD will start at that point.
H
[S]
. The shortest distance is a
° line perpendicular to both
o AB and CD,
H
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Shortest line — point method

between two given skew lines

@ SHORTEST DISTANCE BETWEEN TWO SKEW LINES.

Determine the shortest distance between lines AB and CD

Let us look at one of the lines
so that it appears as ¢ point:
the shortest line between AB and
CD will start at that point.

bH

The shortest distance is a
line perpendicular to both
AB and CD,

Therefore we builld a

perpendicular
H to CD

A




Shortest line — point method

between two given skew lines.

@ SHORTEST DISTANCE BETWEEN TWO SKEW LINES.

Determine the shortest distance between lines AB and CD

Let us look at one of the lines
so that it appears as ¢ point:

4" the shortest line between AB and
CD will start at that point.
H
e
. The shortest distance is a
° line perpendicular to both
o AB and CD,
CH N
Therefore we builld a
perpendicular
o B N N i v to CD
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Tracing E back we p \
obtain the other “ \
endpoint of the \
shortest distance M T
between AB and CD — w0
EF is perpen-— o
dicular to AB.



Shortest line — point method

between two given skew lines

@ SHORTEST DISTANCE BETWEEN TWO SKEW LINES.

Determine the shortest distance between lines AB and CD

Let us look at one of the lines
so that it appears as ¢ point:

4" the shortest line between AB and
CD will start at that point.
H
e
. The shortest distance is a
° line perpendicular to both
o AB and CD,
CH N
i Therefore we builld a
perpendicular
" B ”lﬂ B 4 foCD
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Tracing E back we p \
obtain the other “ \
endpoint of the \
shortest distance M T
between AB and CD — w0
EF is perpen-— o
dicular to AB.



Shortest Line — Plane Method
between two given skew lines

fr



Shortest Line — Plane Method

between two given skew lines

Plane EFG is completed in such a way that line FG is parallel to
skew line AB. The edge view of this plane is parallel to AB.




Shortest Line — Plane Method
between two given skew lines

fF



Shortest Line — Plane Method
between two given skew lines




Shortest Line — Plane Method
between two given skew lines

& TL of line CD




Shortest Line — Plane Method
between two given skew lines




Shortest Horizontal Line
between two given skew lines - Plane
Method




Shortest Horizontal Line
between two given skew lines - Plane
Method




Shortest Horizontal Line
between two given skew lines - Plane Method

Plane EFG Is completed in such a way that line FG is parallel to
skew line AB. The edge view of this plane is parallel to AB.




Shortest Horizontal Line
between two given skew lines - Plane
Method




Shortest Horizontal Line
between two given skew lines - Plane
Method

L [ ine CD seen

\J& as point
A

AuX view 2 IS drawn
~ parallel to folding line for
- aux view 1



Shortest Horizontal Line
between two given skew lines - Plane
Method
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Shortest Horizontal Line
between two given skew lines - Plane
Method

\ . bA
N \

Line CD seen
\J& as point

~41 . LAux view 2 is drawn
' parallel to folding line for
aux view 1
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Shortest Horizontal Line
between two given skew lines - Plane
Method

1L of line CD
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Shortest Horizontal Line
between two given skew lines - Plane
Method

1L of line CD

A \‘\\\
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- N
 Line CD seen
as point




Shortest Grade Line
between two given skew lines




Shortest Grade Line
between two given skew lines

Plane EFG Is completed in such a way that line FG is parallel to
skew line AB. The edge view of this plane is parallel to AB.




Shortest Grade Line

between two given skew lines.




Shortest Grade Line

between two given skew lines. SIVAY A Aux view 2 is drawn at given
\ " grade to folding line for aux
CNG N\ View 1

Line CD seen
i s point




Shortest Grade Line

between two given skew lines H \/*

1L of line CD

Line CD seen
i s point




Shortest Grade Line

between two given skew lines H \/*
e
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X) o CD
| as point

1L of line CD

Seen



Shortest grade line between two skew
lines

B P Shortest line between two skew lines
- Shortest 20° grade line between two skew lines

o/@))



Relative position of aline to a plane

[ S
"

bH

A line could be positioned
relative to a plane as:

1) Parallel (EF)

2) Intersecting (5.5)

2) Contamed (MN)




Line parallel to a plane

A line parallel to a plane (EF)
must be parallel to a line

eH belonging to that plane (MN)

o~



Line intersecting a plane

A line (RS) mtersecting a
plane (ABC) has a common
point to that plane (J)

bH




Line contained In a plane

A line contamed (MN) 1n a
plane hass all the points
belonging to that plane (ABC)

bH
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Intersection of line with plane — CP
Cutting Plane Method to see piercing
points

bH A line (RS) intersecting a plane
rH (ABC) must have a common

point to that plane
cH

T

rF cF

aF

SF
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Intersection of line with plane - CP

Cutting Plane Method to see piercing points

bH _ _ .
A line (RS) intersecting a plane
" (ABC) must have a common
’ point to that plane
C
—~sH
d
H
F
rFN\ cF
oF If a CP with line RS Is introduced to cut
abc, the line RS will intersect at
piercing point with abc.
SF

bF



Intersection of line with plane — CP

Cutting Plane Method to see piercing points

A line (RS) Intersecting a plane
(ABC) must have a common
point to that plane

bH

add a cutting plane whose edge
view coincides with line RS in the
top view

rFN\ F ck . - - -
\ d *Line RS is in the since the EV of

CP coincides RS

aF * |f the two lines are in a plane
and If they are not parallel,
they must intersect in the plane

bF



Intersection of line with plane — CP
Cutting Plane Method to see piercing points

bH A line (RS) intersecting a plane (ABC)
must have a common point to that plane

add a cutting plane whose edge
view coincides with line RS in the
top view

rF‘\ r cF

qF
\ the point of intersection between the
line RS and the projection of the CP
aF In the front view will give the
common point between the line RS
and the plane abc. The point J is the
piercing point

bF



Intersection of line with plane — CP

Cutting Plane Method to see piercing points

bH
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Information about the
visibility in a view will
be collected in any
adjacent view.

The corner or edge
fartherest from the
observer will usually be
hidden if it lies within
the outline of the view.

The corner or edge of the
object nearest to the
observer will be visible.



Intersection of line with plane — CP

Cutting Plane Method to see pie
Rule of Visibility

rcing points

 Information about visibility Is co

» Point 5 on edge 1-3 is nearertot

lected In adjacent view

ne observer. So edge 1-3 is visible in viewB

« Point 7 on edge 1-3 is nearerto t

ne observer. So edge 1-3 is visible in view A



Intersection of line with plane — EV
Edge View Method to see piercing points

bH

LI

cF




Intersection of line
with plane — EV

Edge View Method to
see piercing points.

LI




Intersection of
line with plane —
EV

Edge View Method
to see piercing
points.

LI




Intersection of
line with plane —
EV

Edge View Method
to see piercing
points.

LI




Intersection of two planes - EV
Edge View Method

mH

mF



Intersection of two planes - EV
Edge View Method




Intersection of two planes - EV
Edge View Method




Intersection of two planes - EV
Edge View Method




Intersection of two planes - EV
Edge View Method




Intersection of two planes - EV
Edge View Method




Intersection of two planes - EV
Edge View Method

. * The line must

) intersect or be
parallel to the lines

In the plane




Intersection of two planes — CP
Cutting Plane Method

mFE



Intersection of two planes — CP
Cutting Plane Method




Intersection of two planes — CP
Cutting Plane Method




Intersection of two planes — CP
Cutting Plane Method




Intersection of two planes — CP
Cutting Plane Method




Intersection of two planes — CP
Cutting Plane Method




Intersection of two planes — CP
Cutting Plane Method




Intersection of two planes - EV

cH

-—___- - - __------ '-.- p
n Tm— —— - i
-...-.__-.-.. "-_....___.- - -
.-.__.-.-. --.__..-.. .. -
..--'--_... .".'-__. ) __l'-.._..
"'--.____ﬁ___.-_'_____---"' )
QA

J©O



Intersection of two planes - CP

cH

mF

ck

bl

nF

0O



Cutting plane method — intersection of a

line with a plane
The rule of visiblility

A line (ES) intersecting a
plane (ABC) has a conumon
point to that plane (J)

bH

=3

H
F

Information about the visivility in a view
will be collected in any adjacent view.
The comer or edge fartherest from the
observer will usually be hidden 1f 1t lies
within the outline of the view.

The comer or edge of the object nearest to
the observer will be visible.




