el Eamdly Sl eadad Byl
Al Al daolall

29SS dwig)! Al AU
Galuall UL dusia aud

Ministry of Higher Education & Scientific Research
Northern Technology University

Technical Engineering Collage of Kirkuk
Surveying Technology Engineering

do-Lucad! OLUES o

Ao ol duwdig]!
Descriptive engineering

RNV
o dllldas s .3.p.]

2024 - 2023



go.\a’l Caxally Jladl pdaidl 8139
ddloiid! dudid! daolnll

29538 duwig! Aol dusdl
daluall s duria aud

Ministry of Higher Education & Scientific Research
Northern Technology University

Technical Engineering Collage of Kirkuk
Surveying Technology Engineering

oAl aa g

ALl LS Ruaria a8 S Apuanigl) Al 2K

A Al

2017 Js¥) Juadl
2022-9-1




‘?o.\a.’l Caxally Jladl pdaidl 8139
ddloiid! dudid! daolnll

29538 duwig! Aol dusdl
daluall s duria aud

Ministry of Higher Education & Scientific Research
Northern Technology University

Technical Engineering Collage of Kirkuk
Surveying Technology Engineering




hal Cedly Jall eadasdl 839
ddleidl Aol Aol

29SS dwig)! Al AU
Faloaal) AL Axia aud

Ministry of Higher Education & Scientific Research
Northern Technology University

Technical Engineering Collage of Kirkuk
Surveying Technology Engineering

DRl 4 14
Gl e
alxil) 4, yha & s sall ol Blusall /30a gl ol | aledll | el | g sal
A stk
General introduction - = ¢ dsebal Ciy jlali - dale datia
basic definitions in | 1 galsally diia sl Ausigh
descriptive geometry sl e e 4 1
and related topics:
planes and axes of
projection
Types of projection: |  Jitall, ¢3Sl 1) g1 gl 4
central, oblique, peaall, (B )| (g3 9and),
vertical, digital, (ouiiall) 2
stereoscopic
(asymmetrical)
Representing a point ilfiaay) cild Aatil) Jias 4
with positive and Allall g 4 gl 3
negative coordinates
Representing the | 4dlidall Aslalaily sl Jiia 4
straight line in its 4
different directions
Representing the plane = /9y Adaluay (5 giuual) Jiial 4
with its projections and 5
effects
el Jilua 4 6
bl Jibewa 4 7
Initial auxiliary levels 4 5 B luwal) il ganal) 4 3
Secondary auxiliary 4 53 B Ll iy giasal) 4 9
levels
Lines, planes, and g shanadl g il ghaall g o ghadl 4
geometric surfaces - = <laskily alua¥) (an -Asuaied) 0
some objects and
crystals
A general study of | ,Aigh) abua¥) o dals 4l 4
geometric bodies, their |~ 449 siva Lgakd ol Lgdl 539
rotation or cutting them Aoy, Al clelldl) Joi 11
in a plane, finding the "'lf"”l ey pitiue ghlis bk
shape of the resulting sabuligiabuny lgasa




Ministry of Higher Education & Scientific Research ol Sl Jladl @adaidl 8yl59

Northern Technology University \%m]j/ a.“t!h.fbdl &y’“.i.‘z.ll Z\a.flall
Technical Engineering Collage of Kirkuk o 4558 dundicgd! Al &)
FissE

Surveying Technology Engineering ST daluall s duria aud

b gl dadigh) oy daals dadas Jud Cinae @
Sany/ el aalaill Zaslan a3 S 7 8 Jigilac ®

Js¥) s Al dbaa o) dwaigd)

JAany/ el aalaill adan oy S 8 Jigiles

AU £ el dda gl duaigh)

gl s Als jall sl




Ministry of Higher Education & Scientific Research
Northern Technology University

Technical Engineering Collage of Kirkuk
Surveying Technology Engineering

gola" Caxally Jladl pdaidl 8139
ddloiid! dudid! daolnll

29538 duwig! Aol dusdl
daluall s duria aud

<l 50

e dilue s .J.e.‘




L




e Scv, ) R

g

(ANTENT!

=)

—r

i
E

CHAPTER (1)

The Theery of Projeciion ...

CHARTER (2) alf

Projestion of mt, Polq*

CHAPTER ("ﬂ

Projection of thz Straight Line

CHAPTER MJ

The Plane Surface ...

CIAPTER (8),

Projection of the Paint , the Slzanghl [ ine and
thePlane Surface on Auxilinry Planest o0 o
CHAPTER (6)

Projection of o {ody of 4an Ammj v Plane
CHAPTER (7) 1

The Conic Seclions

CHAPTER (8)

Sections nl‘Hode and DL.I"TT‘U]’IJ ion of the Troe
Shape of it Section i v wee v cor e e
CHAPTER (9)

Developments of Sur faces.

CHAPTER (10)
Loci of Points in Simple Maving Mechanisms ...

{ ~

w
[t
:
iy
-

=08

Ci9TF-1290

< 130-132



: 5 CHAPTER (1)

| e

L Ao s Yl
THE THEORY OF PROJECTION
Uﬂ If the eye is dlroctcd towards a body in space ,rays will come from the

Wisible | parts of thn:: body and e‘rcd at thc ¢y in a point .

So ,if these rays are takcn from the various pomls of an object to meet a

picturd plane making an lmagc on this piane, rdial or pcrsgcctw:: projection

_ 15 obtajred ,as shown'm figure (1-a).
et K
- Aldo -if a source thght( s alamp) falls qn a cinemafiln:,the rays will

P
G converge by means ofla set of‘ 1cnsc§ thcn‘a'?&rgmg from point (0) as shown
in figure ( 1-b ) I"allmg on a scrccn,gencc a picture wili then be formed .

Also, if a.'fbf') A BCDamtrated in figure (1-c) is st?ﬁ-ﬁ;d in front
of a plane ofpchr‘tmn and if we imagine that rays will pass frqin, paint (0)
to thq different pmnts of the object, then the view a bedwill be ob ained .
In thi type ol'prcgccuon ,point (0)is called the centre of projecticn and the
‘.‘f yiew {thus obtained ls known as the CENTRAL PROJECTION .

2
This kind of pro ccl:on is of limited use from the enginecring oint ¢f
' B s ) ¢ _

views [since the size of the image depends upon many facfors

Hbwever, if we 1magmc that point ( 0 ) (the centre of prejection ) goes
far away to mﬁunly, the rays or projectors will bccomgpa allel,all ‘ccmg
normdl to the planc g)f projection and the view thus obtained is ortho raphic,

i iy Figs L E-’
as illhistrated in Flgsl. (2) and (3) . 9" >

e fT ORTHO‘"RA!’.*.’!C PROJECTION , therefore, rays are normal to
the planc of proj cctlon and the projectors arc all parallel 10 each other and’
in thix type of projection the picture p!ancs are called the planes of projec-

tion
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The two PRINCIPAL, PLANES used inORTH O(4 RAPHIC pro_]citmn : ‘o ..
are : — i % ] PRN*‘H—'uL PLANES OF FROIECTION ;
. . . ! |
(I) The honzontal plane known as the H.P. ; P— _ /]
%) The vertical plane known as the V.P. p ' o J
(2) il p 21 | y ) - S R
Any plane other than these two planes is cafied an aux.-imrv plare and the VEGTIEAL. g ;
R S ]
projection an this auxiliary plane is called 2n m:x:[fa;‘fp view. [ g
2 i { s ' .
The two principal planes n.xmeijl the H..» snd the V., P mtersect at righi an DQ ! -~ ! ‘,, # 4
“and divide the space into four guadranits or dikedzal ahglcs (L, (2) (J)Ll‘d (43 —I | - HORIZOAT, b Ak |
. ' L !
asshown in Figurs £4) The iinc of interseciion of _tvhese two planes ¢ i called A J:'-w- :fl—(- t/—;v{ Ve
the wrfra' line fine ot more communly the G.L. T . Sl P \‘;/’ - | e
In Solid Geometry \the object may be kept in any one of the four quidrants . /X s : g
and projected on the two principal planes of projection ,bur it is usnal gracgice § . { ‘/— = ’
Rt/ Lo~ ~— g } e
to use the first angle projection | S \ ( o e
™
Sametimes the two ncw ,fd from th p:rcuecilon of an o't‘:;L on the . — "
two principal p{‘gcs are msufﬁcxcnt for chlfymg the bod\f wo we rely Jon a ) ’ “’-"j‘, /"
- third plane perpendicular to both the H.P. and the 'V.P.The projection on } % | /"'/
this third plant is called the SIDE VIEW or END VIEW | asshown in [ L
: ; | ; -
Fipures {5) and (6) . 5 . FIG (4 )
I
! ' AMGLE (1) SHOWS THE 1% OLIDAANT
" ! ANGLE (2) SHOWS THE 2% QUADRANT
) AMGLE (3 ) SHOWS THE 3% QUADRANT
AMGLE (4) 5!~Hiows YHE 4" QUADRANT
|
. 57
|

e T e 1 4 re - T
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CHAPTER (2

PROJECTION OF THE POINT

We have already mentioned that space is divided into four gridranty

2

{ or dihedral angles ) resnliing from 75 intérsection of the Two Principal

Planes of Prejecticn namely the “.7. and the V.P.
A point in space js located with respect to the V.P. aad the H.P. acsord—
ing to its coordinates . The (X) soordinate determines how [ar the point is

away [rom the V.P., while the {%) coordinate determines its latitude from

the H.P.
pate ™

Maorcover, the s:'?n( Fwill be given to al! coordinates of (x) and (y) falling
within the first quac:‘ant (or the first dihedral angle ).

Now lor the representation of a peint.it ma y fall an any oneof the four
quadrants ,depending on whether the sign of the coordinates of the point
are either positive or negative . This will be illustrated numierically in the
following miacc!lqﬁ._ner}ps examples : -

(1) Point' A = (4, 3.5 )Figuee (1) : -
Both the (x) and (¥} coordinates are positive .
"mnl (A.) falls in 7ht.. Ist Quaorant ;
(2) Pomt B = (4 1 Figure (2)
The (x) coordinate iz negative and the (y) coor cs.l ate is ._rf“'lllVC -
Fomt (B) falls in the 2nd Quadrant .

(3} Point C = (-3, -5) l""urc (3) -
Both the (x) and (y) coordinates are negative .

Point ;("‘) falls i the > 3rd Quadrant .

(4?) Pmm o= (4 -3 Txgurc (d) :

The (x) coordinate is pos itive and the (y) coordinate is nsgative.
Point (I3) falls in the L4h‘ Quadrant .
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Obviouisly,if any oneof the coordinates of a péint is Zero this indicates
that the po"nt lies on oné,‘of principal planes of projection . For illustration '

we may copsider the follgwing examples- @ —

) Point E-= (0, 4)Figure (5) i
.". Point (E) lies on the V.P.

~f-m Point F = (5.0) Bigurd (6) : = -,
.". Point-(F) lies on the I.P.

;|_~(7) Point K = 18- 5] Fighte (7) o

. Idint (K) lies on| the ¥.p
r . .

© g 4&—68) Poing Poe= (-3, 0) Figure (8) : -
. Pdint (P) lies on the H.P.
¥) Point| N = (0, ) Figure (9) : -
. Poiat (N) lieson G.L.

BRIEF REVIEW|CONCERNING SOME PRINCIPLES IN
" PROJECTION

1) The two views namely the ELEVATION & PLAN of any point must
fall on a line called the projector (perpendicular to the G.L.).
‘“‘L(E) The two views namely the ELEVATION & SIDE VIEW gi'_any point
; mugtf fall on a line |Parallel to the G.L.
_ % (3) I1Faslraight line A B\bg pgrallel ro a plane , then its projection on that
/ plang gives its frue I[‘;ngtfi .
i f{‘i} If a gtraight line C Q) be inclined 1o u plane,then its projection on that
planie would be shgﬁrtcr than its true length .

5) If a straight line E T{ be perpendizular to a plane , then its projection on
)% thag planewill b{:‘rc:[}rcscntcil by two points coinciding one onthe other

|
|
|

|
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(8) Ifoneface ofa body isparalie! tnany plane, then theprojectios of that
face on the plane will represent @i true shaps .
7) If one face of bady is inclined to ary plane, then the projeciien of that
face on the plane wild bej smaller than itg true shape .
(A If one face of o body is perpendicnlar to any plane, (hen its praiection on

that plane will be @ line, .

- PROBLEM

Deee the BLEVATION & PLAN of the following poinis {scale 1:1-
and state the quadrant in which each point falls .
Give a pictorial view for cach point to show its position in space
A= (”_’i 4\5 D o= (-2.-4) K=(-4 0
- . o § =
-B =(-3,4 -E =(4 0 “N=(0-6)
~C = 2,5 F =005} —P=(0 0

W\

|
’ >
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o TS a,
W
N
et



B *——ﬁ

] ' ‘ .
M.E (R el “_‘}) Ly %, \’r
» . \ o . @1” S v [9) R RN 5 (\/“ .
(“ﬂ;a.i’, AR (3% ; é TRACE OF A|STRAIGHT LINE ON ANY PLANEﬁ _ f
- i )
| ' Definition : .
PROJECTION OF THE STRAIGHT LINE The point:at which 3 line(or i‘_s extention) strikes.a palne is dalled the
trace of the line on Trllﬂl plane .
So, if we refer' to figure (1) 2 the pomt (H) at which the line A B meets the
The piciarial view given in Figure (1) renrssents: thg encral case of & ’ honzontlal plane us called the horizontal trace of the line .Also , point (V) is
siraight line (A B ) inspees. Thisline isinclined by anangle (ec) to fs HLP, ; the ver:ital trece of the line on the vertica! plane . Obviously (h) and (v) are
while its inciination to the Y. is.the angle (f) . ~ the projgetions of (H) apd (V) respectively on the G.L. The coordinates of
The projection (g ; b, ) onthe H.P. is culled the TOP VIEW or PLAN the horidontal trace (H)|are_(x gy, 0)i while that pl the vertical trace (V) are
of e line , -and the projection {2y by ) on the V.P. is czlllcé the FRONT 0, yy ) as shown in figure (1) .
VIEW or ELEVATION . | ===
. _ LR , DETERMINATION OF BOTH THE HORIZONTAL
Figure (2) represents the twe projections: {2,b,) the PLAN,and (ay by)
the ELEVATION of the straight line A B . The distance (1) between the Fow - &V_ERTICAL MRALES. GF A ST{{AIGHT FINE
projectors of the points (A) and (B} determines the two *nds of the line . (Given the) ELEVATION & PLANT QL the, Line)
(NCLINATION OF A STRAIGHT LINE TO X;XNY PLANE Figure (2) represents the general case of a straight line (A B ) given by
, . th_chLAN & ELEVA FIqN i(ay by ) isits projection en theH.P. and (ay by )
Definition ; ' ; is its projection 011 the V. P. e
More generslly, the inclination of any line to any piaug is the angle between ! Nawl, it is desired tej determine the coordinates of the Horizontal Trace =
the true line in space and irc projection on Mj_:‘._‘;;.—'lzhis definition quickly | (H)and those of the Ver ice}lq‘racc (V)on both the H.P.and the V.P.vespect-
brings us-to figure(1) whc:é fA B) is the true line fnspace, and (a, b, } being ively . ’ A
its projection on the H.D. According to tiie definition just mentioned, (o2} (i) To¢ Determine the Horizontal Trace (H) :— T e
is the angle which the true line makes withthe H.P. Tn dther words (;rﬂ)_g-t-;:. F:aducc the Vertical projection till it meets the G.L. at (h) . From (h)
inclination of the line A B 1o the ,?;i-;—l"ﬂ:?;'\i(-f = ‘ draw 'rize.perwfgﬁ!ar to the G.%. to meet the Horizontal Projection
Similarly, (azby)is the projection of the trueline AB on the V.P. Hence _‘_‘,E_El This point {(H) is the Horizontal Trace of the line , So if we
() istheinclinationof theline A B tothe ¥.P This follows at once from the et fo Fig.urc (3) § 2 bols proc_iuced till it meetsithe G.L. at(h) from
T r— . which the perpendﬂcular is drawn on the G.L. to meet a,;b; in (H).
(ii) To| Determine the\l‘Y'ertic'{.l Trace (V) :—
_Produce the Hbri%omal Projection to meet the G. L. at (V) .
B - __‘! e e e S
! |
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L Example (2} : —

From (v) draw the perpendicular tothe Ci.L. tilllit meets the Vertical Projec-
ARE Yepcsl Frojece

"on at (V) This is the Vertical Trace of theline. S, if we refer to Figure

lﬂ a, b is p[OdLu‘d il itmeets the G. L. al(v) from which the perpendic-
ular is dmwn on the G. L. to meet a3 by in (W),

. Obviously the coordinates of He= (xy, 0 ) and f-hiu of V= (0, vv), anditis
“clear from Figure (2} that the coordinates ol both traces (H) and (V) are
both positive .

But again, the case of the straigit line shown in Figure (4): one of the
traces may be positive while the other is negative , depending on the position
of the line in space . : ‘

/Examp}c 1y« —

The straight line A Biis placed such that

T

4
i, ~ b} e A

A=(4:8 1.2),B= (1.25, 3.6)left

, —— ———

of A. The distanse of projectors between A & 3 =6.8 cms .
ap——

Required : — . ‘
Draw, scale 1:1, the ELEVATION and PLAN of the line, hence determine
the coordinates of its traces (H) & (V) .

3 . /
Solution : — :
If we refer to, Figure ( 3): H=(6.6,0) and V = 0 4.4y "

"'.,\,\_,\f‘u:-‘\
¥R s Ve

T S g i1 S
~The straight line A Bis situated such that : A= (12, 2.5), B=(3.5,4 2)right

. The distance of projectors betiveen A & B = 5 ems.
Required @ — =
Draw, scale L:1, the ELEVATION 'mcl PLAN Mtne line, hence determine
the coordinates of its traces { H) & (V) .
Sclation : —

If we refer o Figare (4) 1 H =(-3.50)and ¥V (0, 1.6 ).

{ /
i ht line 4
l ( The stralg

e

TR e, W T e

S R TR

12 Y

| A T R T S

&

Required : —‘-—.'
Draw, seale 1:1, t
the fol[o?#ving P =

(i) The miss:ed coord

(u) The coqrdlnateso

(2) )Thc slralght line C
C=(2.5; 3), D%:(s,

D

Reguirgd ": —
D1:w
‘coprdinates of its

B Qjms Thc

= 7.5 cms .

.

, scale 1:1,

PROBLEMS

\ B having the following da
E@t of A.~The distance of projectors between A
vertical p-:fcc VI’ (0, 8).

he ELEVATION & PLAN of the line and determine

inate (y,) =%
f the hoj;}ontal trage (H) of the line .

D having the following data -

traces.

6) left of C. The distance of projectors between C &

the ELEVATION & PLAN of the line and find the

H @, 2\

}
Figure

rcprcsents th

AN and the ELEVATION of a straight line A B

e true length of ‘the line .

FIFFERENT POSITIONS OF THE STRAIGHT LINE-IN-SPACE

(5) shows the P
wh:ch is perpendrcuiar to the H. P. Inthiscase, the ELEVATION

Figure

(6) shows the

LAN and the ELEVATION of a straight line A B

which is perpendicular to the V. P. Inthis case, the PLAN repres-
ents the rrug length of the line .

Figure

the line .

1(7) shiows the P:LAN and the ELEVATION of a straight line A B
which is parallel to the V.P. and inclined by an angle (o) to the
H. P. In this|case, the ELEVATION represents the true length of
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'Fignre (8) shown the PLAN & ELEVATION of a straight
is Pardllel to the H. P. and inclined by n ang]c

In this case, the PLAN raprcscnt

" Figure (9) shows the PLAN & ELEVATION of a styaight

is parallel io both ihe
projections are equal and each of
of the line .

Figure (10) shows the PLAN & ELEVATIC

is falling on the V. P. and inclj

line .

H. P.(&) the V.P. Inithis o

s the true. ilcngt

a_.‘.__h

thern ﬁ:pfcscnl
s
1)

DN of a straight

\Aa‘
ed by an arwic(

ine A B which

( ) to the V.P.
h oF the line .

ine A B which
se both the two

the true length

line A B which

ceto the H. P
In this case, the ELEVATION reprcsents tllﬂ trie lenght of the

Figure (11) shows the PLAN & ELEVATI

isfal!m,g" on the H. P. and inclined byam'ahﬁ]e (‘ﬂ_.

this case, the PLAN represents

N ofa s'@i@éighi

the true length

line' A B which

to the V.P. In
of the line .

Figure (12) shows the PLAN & ELEVATIO

lies on the G, L. The two projcclﬁons comsrdq Gl

In this case both views represent

N of ast'p"aight

line A B which

¢ on the other.

he true Iength of Lhc line,

._____.__.___ g

Figure (13) shows the PLAN & ELEVATI(
is inclined to both the planes of py

of each view is shorter than the true length of th

Ncither!the inclinations nor the tr
by diffdrent methods: which will

DN of a st_ra:ght

ojection. In this

come later on -

line A B which

«case the length
_ e line.
e leﬁg-thi can be found except
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Fxgurc (14) shows the PLAN & ELEVATION

isinclined to both the H. P. & the V|

th of each view is shorter than the|true length of 1
the true lengih & the inclinat-

Here also, for the determination of

P. Alsain this d

N of a 5tra1ght Im(, A B which

ase, the leng-
he line.

jons, we shall study later on the gcncml case of thf linc .

Figure (15) shows the PLAN-& ELEVATIO

is inclined to both of the planes o pro_]ecnon H
that the distance of pro_]cctors between A & B =
that spscial case is calchaFRONT| 1. STRAIGH

N of a straight ]

ne A B which

ere we notice
0. his linein
I LINE

Jt"-;'a‘ni'-ﬂ-'m. oy

o I

I

TR e Apidar e

Figure (16)
is inclined to both of the planes of projection. Wen

shows the PLAN & ELEVATIO

of a strﬁight li

1e A B which

blice that one

of its ends (&) lies on the (F1.P.) while the other end (B) lies on

the V.P.

DR
E mTarme

MNole :

inclinations .

The straight lines given in the hgurcs (13),(14),
certain studies for the determination of their

(15) & (16) neell
true lengthes an
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DEFELrUNATION, aF JHE Jeus  Leugrs oA

KB AIGH 7 LR~ 177 INCLINA TIONG JO ThlE FLAMES
o~ P_.ea./a&"cz'/oft/
1 BABTEENALR T NTETHOL

DETERMINATION OF THE TRUE LENGTH OF ASTRAIGHT
LINE & ITS INCLINATIONS TO THE PLANES
OF PROJECTION

-

: s
Figure (17) represents the general case cﬂa straight line A B in space, ‘h
z; by being its projestion on the H. -P. whileay by is its projection on the !
. E. . i
$ .
77 Rabatment on the H. ' : — ' B
— it
~0 The trapezium A B a; by having A B represehting the true length of the |,
-
line, and the sides ya & ¥yp ( being the m‘rallel xldcs of the trapezium ) are i

o
i

both perpendicuiar to the HL P IT Lhis trapczxum be rotated { with ag by as
the axis of rotation ) tillit is rabated on the F| P. we get the true Jength Ay

By on the H. P,

Rabatement on the ¥V, P.: —

By the sa meway,the trapezmm ABazby havmg A B the true length of the i
line and the sides X & xb are purallel aud’ both being perpendicular to the .:
So by the rotation of this trapezium (aboul ap b, as an axis ) till rabatm;nt ;3 ¥
is 2 ‘compiished on e V.P. we get Ay By representing the true length ?\;
on the V. P. .
/" Hence, if a straight be given by its projcct:ons on the H. P. and the V.P. ;

/JV as shown in Figure (18) we can at once determine its true length &1[1‘16!’ on

. / 4
i the H.P or on the V. I,

i * ) qunpi-, (1) = &
\] The straight line A B is placed such that: A =(2, 4}, B= (5, Dleftol A The

\ distance ol projectors between & B = 6 cms.

Required : A ” .
Draw,scale 1:1,the FL EVATION & PLAN of the line ‘and hence determine:
(iii) The coordinates of its traces ,

(i) Its true length, (ii) Its 1nc]matmns
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Example (2) —

Thestraight line A Bis placed such that : A =(6, 4) B

distance of prajectors between A & B==8 cms .

Heguired @ —
Diraw, scale 1:1, the ELEVATION & PLAN ofthe
(i) Its true length, (ii)\“fts inclinations, (ii)) The cog

Selution of Txample (1)‘"-:,—- See figure (19) —

On the Horizontal Projection { 2y b ko

We draw the perpendiculars a1 A =Ya

( the trug length ) .
projection aj by gives the horizontal trace (H) o

angle batween the true line A | By and its pmjcctmn a)

(o) to the H. P.

=(2, 2)leftgfA. The

line & hence determine .

rdinates of its traces .

and by By Hence we et A By
Also, the point at which the true line A} By micets its
f the line. Morgover, the

by is the ipclination

On the Vertical Projectiou {ap by) :—
By the same'way and using Lthe x- coordinates onl

length A, By endthe vertical trace (V). The ang
by is the inclination (/) of the line o the V. P.

Resuits =— as shown in figure (19) : -

(i) The true length of the line = 7.3 cms .
(ii) [ts inclinations oc = 23" and /I .
(iii) fts traces: H=( 5.9, 0)and V = ({} 5.8 )

e hetween Az

as by we obtalin the true

5 and ap

Solution of Example (2) — See figure ( 20 ):—
By exactly the same procedure first by making us¢

g o

of the horizontal projection

ay bj and taking the y - coordinates en the perpendiculars thro igh ay & by

e

A e R T

S

B

[ .
L9
Ja Fode vy Az Vs
re— ,__FT;
:xk /
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BOjy it OAS Ny it o2 :
5 /
.: f‘ i
" of 81
i
I a
dacdt ¢
" - >

-,
.
. & 3
& N
L i
N
{ =rq. 24
by
0 % *
k. -
we gel the true length A B and also the trace (H) and the inclination (nc} o - " K
Secondly by making use of the vertical projection a, by and taking the xb
: coordinates on the perpendiculars throngh aa by waohtainall t'hcnnkn.uwng ! b E ~;
Hems . : { g :
) tﬁf‘ié\f
Resguits @ - ﬂ’mg
-]
(i) The true lengch of the line A B = 9.2 cms . 3
(it) Jts inclinations :oc = 12.5% and f= 35°. b} e 2%

(iii) {5 traces : H= (-2, 0 vand ¥V = (0, I
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APROBLEMS

Draw (scalel:! ) the ELEVATION&PL&N) of
straight lines, then answer the following :
a) Determine for each iine the coordinates of ils
planes of prejection .
b} Find the inclinations of each line to both the
. ¢) State the case in which the siraight line appears
f \ find that; true length.
@»@ - Straight Line A 8 -
TE== A(4, 1)B@, 6.3),right of A.

\2. Straight Line C D -

C{2, DD 3)left of C.‘ Distance |

each of the fo

races on the p

Distance between projectars

L =

etween projectd
=

Straight Line E F -
E(6, 3)F(6, 3)right of E.

Straight Line £ T : -

@ K (0, 5 T (0, 8) right of K.
. Straight Line M N -

- -

M@, O)N (9, 0)leftof M. Distance

Straight Line A R : -
A (O 07)R (0, Oj nght DFA.

a‘\m&d.’g. 5

: w"{"”‘”ﬁy / B W;

Distance between projec
C=p.

Distance %ctwcen projectors

= et

™

between projeg

lowing

rincipal

H.P. and the W.P.
by its true lenpth and

9 ¢m
rs
.5 o

=

0 cm

ors

b

cm

tors
10.7 em

between projegtors

Distandge

= 10 cm
Distance between prajectors

= 9.4 cm

N PO 6 Q. g
\9. Straight Line F M -

6) ripht ol F.

Srra:g}zr Line D & :—
6) Q(6, 0)right of

F{7. NM{

10.Straight Line © R -

C a2,

CN(4, TIB(4 1)

N2,
SR,

] traight 'Line R T :t
FYTHLL B

¢

A B is a straight line |
A=(3, T B= (8.

Required : -
H &Y

Its trages

N Its true length.
(ii)  The coordinale: of its

DR {6, 7)right of C.

- e .
Distance between projeciors =

T - -—_.f——-l . ,{ ¥
D.. Distance belwetn projects
™
\\\ = 8.9 em

¢ . \\ .
Disterce tetween yrejecions

= o

Distance belween projectors

Dlstancc between rrmcclor'
= 0

Distance tetween rrojecters
=_[}

the coordinates of its ends are as follows:

2} left of A.

10 cim.

I

(a) Draw(scri- 1:1) a pictorial view to represent the lins in space showing

and itjs-inc[i.na'ticns to the principal planes of projection.

(b) Draw the ELEVATION & PLAN of the line and find the following:

Lraces.

© (i) Its inclinations to the H. P. & the V. P.
¥ 7
e W iy '’ QEL&\‘ PR T
f?ﬂ’w"" - (/] )
< w # ¥, °
B A BN SR ™
i 'L"_\ ""'---....__h s.\ :7\\ /’ L'__,.J fD /’-
oL - \ = [ 4 y E .)-'J )
(o) v m?\ S PP
..' - N - \ :".,—:‘,V__\;,._ “\\‘H_g" - ;/‘*) _,.:"", ";,m *’\ ,.J's
B s gt :
Wl (L0 b1 _(-:__4. S I
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i ”(‘? -
;- -______/" i
4.5) left of A.

P ]

T 1\ The straight lize A B having A= (1,

gyh& B={l.5

The distance between the projectors = 95 c?}n s

Required :
ELEVATION & PLAN of the line .

(). Draw (scale | :the
() Determinz its Lrue length .

(¢) Find is inclinations Lo the H.P. & e V.1

. “fdy Find the coordinates of its traces (H & V).

- - . , _ . The
-—;’—{j “The sttaight line A B haying A= (6, “& B2, L ) right of A .The
) SERTE I L SNy s o > ' e = lC CJ ' WO v, ::"
U AL idrance between the prajectors = T —— T s
o e BT D : i
2 Y S i i 2 s i —
i e

9) il i §
Requir:‘:d C} - o e T R e YT
A A = ‘ :
(a) Draw (scale 1: 1) the PLAN & ELGVATION of the linc .
L) Determine its true length .
s to both the H.E. and the VP,

of H&Y (the traces of the line).

——

:‘ (c) Find its inclinatict

(dy Find the enordinates

4y & B=05, 1) right of A .The

5. The straight linc AB  having A= (l,

\‘f - distance betwesn the projectors = 9 cm .

Required

' (a) Draw (scale {:1) the PLANG& ELEVATION of the line .
e (k) On the PLAN determine its true length . -

(c) Point N_divides the line A B internally in the eqio‘ ]:-?T From N,
draw lhc- perpendicular N 1) on A B .Find the length N D stich

J p—

that. (A D )2 = ANXxAB. .
1.5y andB=(1, 4.5)leftof A.

_The straight linc A B having A= (4,

The! distance between the . projectors = 10 cm . ).;

Required @
ooy .
o (z) Draw (scale 1:1) the PLAN & ELEVATI
() On the ELEVATION find its true lehgth .

ON of the line .

~

-
i

8. ARis

betwee

(c) Point N
perpentlicular N D is

divides the line|A B internally in the ratio 3:5. From IN, the

drawn on A B. Find the length N D such

that B|D2 =

Required :

(a) D

(h)y D

(d) Find its linclinatio

0, The straight line E F

having : E ( 3, 3)& F (9, 7 ). The distarce
between the projectors = 0 : ! :

Required :
The

. /A BQis atriangle in

distan

Requiged :
(a) Dijaw /cscﬁré’l :1)

(b) D

(c) Prove that this tri

(d) Fi
! .":} Fi
A

dtermine its tru

same as in p

ce between all

;termine its tru
hd the coording

,B&C.

hw (scale f:1) the PLAN & ELEVATION of the straight line.

BNxBA.

a straight line inwhich A (4, 10)& B (8, 2 3 The distance

n the. projectors = 0 .

length .

d thel coordinates of Hé&V (the traces of the ling).

ns to the H.P.& the V.P.

revious prohlem . \;W}-

which *A (2, 3)& B0, 9) & C(2, 9 ). The

projectors = 0 . )

he PLAN & ELEVATION of the triangle.

e shape .
angle is right angled at C ,and find its exact areas.
ites of H & V (the tragcs).\o[""tﬁc side AB. .

nd the coordinages of the centre of the circle that passes by verlices

mfat

21. Thel
(5 ¢
Requ
() T

ymina A B C D

red :

vraw (senle [:1)

haviog A (2, 3),B (11, 3),C (8, 9)& D

). The distance between all projectors = 0 .

the PLAN & ELEVATION of the given figure




Ly3

Regquired

(a) Determine the missed coordinates ya &Y
ATION & PLAN of the line .

(b) Find its true length,

(o1 Find the coordinutes of its vertical traee {V).

p and draw the ELEV-

dmaics H & V ( the traces) of the side A D ,
dm'ttes: of the centre of the circle which toucth the

\ (¢) Determine the inclination of the line to the V. P.

g\ﬁ The triangle A B C having:A (6, D&B=(2, B8} & C=( 10, 10). The

.

~0. Point D divides the side A B inter-

distance between all projectors

he PLAN & ELEVATIO'N 0 i ‘
: f the given figure. nally in the ratio of 2:1 and paint I divides the sice C B internally in

the ratio 1 @ 2.

Required

(a) Determine the true shape of the triangle .

(b)  Find the volume of the body generated by the roh zion of the
figure A D E C about A .

FH & V:_( the traces) of the sides|A E &

fo) hc_Wholc figure and the cookdinales

{

ng <A (5,0), B (2,0), C(11, 23
(3, 243

’A‘l\_l 15" to the H. P. & having

6 . The straight line A H isinclined at an rmhln =735

A=(2, ya&B=(T, yb)nghlof A. The distance between their project-

ors = 9cm. The horizontal trace {H) ol the lime is of coordinates (2. 0)

Required

() Determine the missed coordmate% ya & yp and draw (scale g 1)

ELEVATION & PLAP of the line
(b) Find its true length -
() Find the coordinates of ity wvertical t

(d) Determine the inc]jin-ation of Lhe line to the V.P

& (V).

’1

traces.
_____MH

The straight line C D having its true lf*ngth = Citl.
1D = (xd. 3,

. P.oand
The coordmatcs of its ends are as follows : € ( .

right of C .
The distance belween -projectors = 8 om.

; vy (@

| o AL

‘7\}\ — b ’ |
§ .y 7 — bl o




1)

) T"md its” truc Icngth its mclmanon to- the ¥. P. and the
\,oordm"tcs of its traces H.& V.

NGO, "The straig it line C D is mumul atan aﬂblt‘, = ?l)j to the V.P . & having
C ?’(-\‘c, 3.5),

their projectors = ¢ enl. The vertical trace { V ) of the line is of

D=( x5 &) right of C. The distance between

coordinates (0, ™2},
fequired
(a) Determine. the missed coordinates nad draw ( scale 1:1) the
ELEVATION & PLAN of the line .
o Find its true lengeh.
;) Find the coordinates of its horizontz: trace (H).

‘@) Determine the inclination of the line to the H. T

\(} The triangle P Q R having : 1* ={6, 10)& Q = {9, 2}&R =
(10, 8). The distance between all projectors = 0.

Required

{z) Determine the true shape of the triangle ( P O R .
/
1

-

b) Find the area of the triangle whose vemccc ave the centres of the

circles \vl11;11 toneh e sides of the triangle P G K‘ea.ferr'r!!v.

M.

33.

The straight line

lﬁcquir'erk

the F1LEWY
(b) Determing

( ¢) Find the

coordinates of i

ofits ends are as follows: A =(2.

between project

A B having its true length = 10 cm. The coorc_!in-atcs

1), B =(6. yp)left of A The distance

ors= 9 cm.

a) DclcrminJ (he missed coordinate (yp) and then draw ( scale 1:)

ATION & PLAN of the line .
its inclinations to the H. P. & V. P.

coordinates of its traces F & VY.

2. [The straight line A B is inclined at an angle =25" to the V. P. The

sends are as follows : A= (3, 7 )?& B =(1, 5)Ieft of A.

Fa

Required

(a) Determing the distance between the projectors .

(b) Draw EL VATION & PLAN of the line. ( Scale 1:1)

(¢) Find its tyue length, its inclination to the *.P.and the coordinates
" of its traes H & V. ‘5'1

Required
(a) Find the

(¢) Find th

The atraight lin C D having its true length =11 cm. Thr: ca‘&'fdmatcs
of its ends are as follows : C =(6, 1) & D= (2, yb ) right: of C .

The distance between the projectors = 9 cm .

issed coordinate (yq) and then draw (scale 1:1 ) the

ELEVATION & PLAMN of the line .
“)  Determine its inclinations to the H. P. & V. P.
J]coordinates of ils traces H & V.

Required :
(b). Find tha

(d) Find the

| The steaight lifle AB is of true length =9 cm and having : A = (6. 2)
= (%, 5) Ieft of A . Its vertical trace V = (0, 7).

(a) Determine the missed coordinate (xp) -

distance betwezn the projectors

(¢) Determire the inclinations of the line to the H. P. & V. P.

coordinates ol its horizontal trace (H).
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cl'inations of the line to the H,

,ength 10 cm_/u mclmed‘f?tc

h folloﬁung

b)sathe dlStﬂﬂcc of pro;eclors between A & B | —’

Y a
c) The inc matlon of the ime A B to the V. P.

.')2| ”’"2__;%"

W=
"\

N & ELEVATION of the line and stcrmme

=(6,.2).

P. & V. P.

A

he H.P.

8) right

{scale Ll) he: PLAN & ELEVATION of the line and deter—

20\C Q‘_r\bg\/

e, SENASS B T
P AL g

24"

i R A e

fo.
Nt
yh &

ettt i Sl istadniai

&

40 - The .trmght ine A B of tene length 12 cms,
8‘ “The line Laving the following data:

e

ot o
(Q{)"//Q;f/ L7

R B,

the straight line A B of true length 11 cms , is inclined 20" to the H.P

" and haviﬁg the following data :

A = (Xs ¥a) » Bl=(7, yb) left of A .

The verticaj trace ¥ = 7.5) right of A,
“The distance of pmu’:nlnr\. hetween ¥ & B =12 cms .

Required :
Draw (scale 1:1 ) the PLAN & FLEVATION of the line and find

the following

(a) The missed coordinates X 4 , Ya & Yb -
(b) The distance of projectors hetween A & B .
(c) The L.oordmalus of the horizontal trace (H) .

{d) The mclmauon of Lhe kine A B to the V.P.

39, The straight ine A B ol true h:ngth 10 cms , s mchmd 20 to the
V., P .and having the lollowing data :
= (%3, 3), B={u,yb) right of A
Thc 11onzontal trace H £(7, 0) left of A .
The distance of pm]cx,iors between A & H = 4 cms .

Required : _
Draw(scale 1:1)the PLAN & ELEVATION of the line and deterinine the

following
(a) The missed coordinates Xa, Xb ¥ ¥b -
(b) The distance of projectors between A & B.
(¢) The coordinates of the vertical trace vy -
(d) The inclination of the line to the H.P.

. R
is inclined 25° to

the H. P.1ts vertical trace ¥={{,
= (Xgs Y a)left of V. B = (Xb » Yb) left of A

( jis a point onl the line A B dividing it intern ally in the ratio C A

C B= 1:2. The coordinales of (C) = (2, y¢) The distance of projectors

berween (V) & (c) 6.7 cms . C A ,_L
=t~ C3-2cA

Q



ug |
- |

he ELEVATION & PLAN of ithe straight line
slowing : ;
g0

aordinates xg , Xp o ¥a ¥h o8 Yo

projectors between A & B .

af -the hofizontali trace (H) .
: e
if the line to the V . P.

3 of true length 13 cms', is mchped 27° to thc
V‘j\)# (0, \IO) The line havm%the following ’f) )

e e L e LY

:

_:) B%l (%, Y right of A . ‘}:

of A B . The cogrdinates of C (3.7, yc) ;

tors between V & C =9 cms ', © | . !
' \ ;e

AN & ELJ:.\«“ TION of the line and determine

nates Xa, ¥Ya . Xps ¥b & ¥e . o
‘ojectors between Ad B . wo
if the horizontal trace . ;
the line to the V . P . .

of true length 10 cms, is inclined 2(5“}0 the V. f—" Uz
i =1{6, 0).Thisline is placed such that:

—[J’ B = (xp , yb) right of A | |

nt OI\A._,Jg/ The coordinates of C = (xc, 3y.

sctors between C & H = 7 cms .

= PLAN & ELEVATION of L].}é-,flim: aad
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(a)

(b)| The distance

(c)
(d)

The rmsscd co rdinates Xa » Ya - Xb, ¥b & Xc -
f projectors between A & B .

The coo;clma es of the vertical trace ("V)
The mclmano of the line to the H .

43,

The slrmght I1Bc A B is placed such that @ —
A=(L5 5, (xp, 10) right of A .

The horizontal trace H = (2, 0) left of A .

The distance of projectors between A & H = 9 cms .

Required :
Draw (scale 1:1) the ELEVATION & PLAN of the straight line and

etermine the following : Q
(a) The missed coordinate Xp O
(b) The distance of projectors between A&B. T§'
(c) The true Jgngth of the line A B . ~Z

(d) its mclméuons to the H . P & the V P
(e) The coor inates of its vertical trace .

. The straight line A B is placed such that :

A (5.4,y.), B=(l35 5 leftof A.

The vertical trace V=(0, 3 ) left of B .

The distance [of projectors between B & V=4 cms:.
Required :
Draw ( scale; 1:1) the PLAN & ELEVATION
determine the| fellowing @

(a) The misked coordinate (yz ).

(b) The distance of projectors between A & B .
(c) The true| length of the line A B .

(d) its inclinations to the H. P. and the V.P .
(e) The coordinates of the horizontal trace (H) .

of the line and

45

The straight line AB of true length 11.5 cms is placed such that :
A.= (1.5, 5)|B = (xp yp) right of A .
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is ncc of -"prbject'oré bctwccn H & V=4 cms .

e

o

(2) The missed coordinates x5 & yg .

{b) The distance of projectors between A & B.
(c) The true ]cngqh of the line A B.

Ky

s

S

(d) Its inclinations to the H.P. and the V. P.

§. The straight Jinc A B of true length 11 cmy is placed such that :

A=1(24,B=0X . \nght of A. ( o 1)
The vertical 1rau,/v = (-2.5, O)lefs af A ’
The distance of projectors between A & me 8 cms .

Required : ﬁ}
Draw (scale 1: i)lhc PLAN & ELEVATION of the line and find the

following

{a) The missed coordinates xp & Yh .

(b) The distance of projectors between A & B .

(c) The coordinates of the horizontal trace ().

(d) The inclinations of the line to the H.P. and the V.F'.

. The triangle A B C is placed such that :

~ (2, 12, B = (10.5, 10), C = (5.8, 2).

| Thc dxstance ‘between all pro;cctors =0 .

Required : :
(a) Draw ‘(scale 1:1) the true shape of the triangle.
(b) Find the area of the circle that touches the side A B and the exten-

sion of CB & C A .

50. The parallelogram A B C D, of area 60 cm2,is placed such that :
A ;(Si 2)! B = (9-51 8)1 C= (XCI -YO}F D = (Xd )Yd )‘ '

The distance; between all projectors =®Thc vertical trace of the side

LA D = (0, 14).
Requ:red :
Draw (scale 1:1) the true shapc@thc paraliclogram and determire
thefollowi ng : \

/S veo - Lo\
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(a* The missed coordipates of thc vertices C & D .
\n, fhe horizontal and the vertical traces of the side C D.

_‘—l_
The equilateral triangle A B Cof area (25" 3) em?2'is pl'\ced such that:

A (3 4 B = (b .y ) Com(Xe, ye )
e dxstancc between all projectars = 0 .

The horizontal rrace of the side A B = (-5, 0). _
Required :

Draw (scale 1:1 )ihe true shape of the triangle and determine the follo-

wing

(2) The missed coordinates of the vertices (B) & Q) .

(b) Find the area of the circle that touches the side B C and the extent-
iens of A B & A C .

\‘Q;.The parallelogram A B C D is placed such that_:- o -
A=(52),B=(95 8),C=(Xcy) D (xd .¥q4)
The distance between all projectors = 0 ,
The vertical trace of the side A D = (0, 14).
The horizontal trace of the side C D = (-7, 0).
Reguired
wi) Draw (scale 1:1) the true shape of the parallelogram and determine
g exact area .
by Find Lix\. missed coordinates x¢ .yq , Xg & yq . : '

fJ" r

hie chombls A B C D of area 60 em? , is placed such that :

A=(05 2)B=(xp.y ) C=(x 14,D=(xq yc ) |

The distance Letween all projeciors = 0 .

The diagonal A € baving its verlical trace = (0, -4

" Required :

Draw (scaTc L:l )the true shape of the rhombus and determine the
fellowing:

() The missed coordinates xp, yp, Xc, xd & y4 .

.o, rind the area of the circle which touches the sides of the rhombus

internally .

- @ WL,
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CHAPTER (4)
5,3

THE PLANE SURFACE

Any plange surface in space may be determined (with respect to
the twao pI‘InClJpal planes of pro;cct:on) by extending it to meet the H.P. and
the V.P. Tatersecting each of them in a straight line The line of intersection
of any planc Wwith the H.P..is called the horizontal trace of that plane ,while
its intersectioll with the V.P. is called its vertical trace .

,every plane has two traces: one on each of the two principal

In genera e
planes of projection ,But ,if the pianc is paraflel to one of the principal

planes there would be only one trace .

be worth mentione:i here that any plane other than the two

principal planes of projection is called an AU}\ILTARY PLANE These
T iR T

auxiliary planes will be widely used in projection. And for the purposc of.

dies on auxiliary planes ,we must at first study their character-

E would

projecting b
istics and their dig'crent Eositions in space in relation with the principal

tecin e

plancs of projection ,since the utility of these AUXILIARY P]_,ANES is of

vital importance in projection .
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AITIG. rf-
POSITION OF THE AUXILIARY PLANE [N SPAICE L]

WITH RESPECT TO THE PRTNCIPALPLAN ES OF PROJECTION

= e e B

fhese posi.ti%g;‘cnn be illustrated in the following :-
! he AUXILIARY PLANE nay be perpendicular to borh he H. P
and the V. P. as shown in Figure (1). ‘

The AUXILIARY PLANE may be perpendicular ro rhe if P. and
wakmg an ang!e (@) with the H. P. as shown in Fsguﬁwaﬂ)ﬁ i
The AUXILIARY PLANE may be perpendicular ro the H| P. .and

malking an angle () with the V. .P. ag shown in Figure (3) ;

|
& ST

N

FL AL oL ro ﬁof"‘"/
TR AR S TrAE L

HF

L

4. The AUXILIARY PLANE may be parallel to the H. P. as shown in

Figure (4). _ g
> The AUXILIARY PLANE may be parallel to the V. P. as bhown in
Figure (5). L

ese five.auxiliary planes mentioned above are of the first impdrtance in [

sojection and by their use much more dctaxlcd views can be obtained, £
& will be shown later on. '

Other auxiliary planes of less. importance can be given in the fol owing : oLaiie ar L ,ro/vpé_'/%fﬁf
A LA B W T
(8) The AUXILIARY PLANE may be inclined to both the H. B and the . S e _ —
V. P. and making an acute ang]c between its traces, as shownlin Figure

6. 5
{b), The AUXILIARY PLANE may be inclined to both the H.|P. & the
V. P. and making an obtucc angle between its traces, as shown in Fip-
ure (7) o :
) AUXILIARY PLANE may be inclined to both the H. P. & the V. P, i
but its traces are both parallel to the G. L. as shown in Fipure (8).
d)  AUXILIARY PLANE may ¢ inclined to both the H. P. & the V. P.
but passing by the G. L. as shown in Figure (9).

LA L L o M= &’AK(A/G'
AL AT LA W \x/f/r;c./ FHAE L 2
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{11y PROJECTION OF A STRAIGHT LINE ON AN AUXILIAKY
PLANE .

By exactly the same procedure in projecting the point we can Tollow dir-
cetly the projcéti;on of any straight linc on any auxiliary plane.”
Figure (4) shows the PLAN (a; b;)and the ELEVATION (23 by

a straight line A B, and it is desired now to project a view : -

(i) Onan AUXILIARY PLANE perpendicular to the H. P. and making
an angle 45 with the V. P. Here we take the "y- coordinates on the
new Ground Line ( Gy Lp). Hence: (a b)) gives the required new proj-
ection . '

(i) On an AUXILIARY PLANE perpendicular to the V. P. and making
an anple 307 with the H. P. Here we take the x- coordinates on the

new Ground Line ( Go La) .So, {a b) will represent the new projectia.
(i} Onan AUXILIARY PLANE perpendicular to both the H. P. and the

V.P. see Figure (5) and Figure (5 5.

SPECIAL CASE OF THE AUXILIARY PLANE

If the AUXILIARY PLANE is chosen parallel to any of the two views
of the straight, line,Lthen the projection on this auxiliary plane gives Lthe frue
lengih of the straight line. In Figure (5)if we take the AUXILIARY PLANE
(G Ly)yparatlel to (a) by) we shovld obtain the new projection { A B ) ren
resenting the srue fength of the line. And, by the same way, if the Al
XILIARY PLANE ( G Lj) is chosen paraliel to (ap by ) then the new p

jection ( A B Y wili give the true lengh.
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SOLVED EXAMPLES .
ON THE USE OF AUXILIARY PLANES

The following is a group of Examples ilustrating the prejection of tonic

regelir surface on Anxiliary planes.

Exapmle (I)VIE'igurc () - s g
The ed_ui?ulcga'I)larnlinu A B Cis placed parallel o r-.r(:e . 1\9\i and having the
following data : «

A= (2, 2), B w4, 2), C = { e Y )oright of A .
The distance of projectors between A &__B» = ().,
Required: - .

(1) Find theimissed coordinates of the vertix { C).
(if) Draw, scale 1:1 the ELEVATION & PLAN of the lamina .
iii) Project a view.on an AUXILIARY PLANE perpencicular to the V. F

and making 607, with theé M. P

Lxapmple '(2) : Figure (8) : -
The equilateral lamina A B C is placed parailel to the H. P. and having "he

following data @ -
A= (2, 2), B=(2. 2).The distance of projectors belween A & B = 12 cns.

Required : -

(i) Find the coordinates of the vertix (C).

{(ii) Draw, scale 1:1, the HLEVATION & PLAN of the lamina .

(i) Project a view on an AUXTLIARY PLANE perpendicular to the V P,
and making 30" with the H. P.
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