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https://commons.wikimedia.org/wiki/File:ACP_3.svg?uselang=fa

Points

Geometry for elementary school

Our tools: Ruler and
compass

Points Lines

m A Point is the limit of a circle whose size is decreasing.

You might be surprised to know, but this is not a point:

— . The reason that this shape is not a point is that it is too large, it has area.

This is not a point. s <
This is a "ball'.

This 1s not a point ) . i ) ) .

cither P Even when taking a ball of half that size we don't get a point.

m  Another non point. And that is too large as well...

sl 3 2 4 g (1)

G SFa b dadia (g g adali gy 35 (F) S



ba iy i

Y gena 5 il Jga 50 Carpda )3 E sia 5 O gl A a4 4S 2l e ok e 5 (5 e aie () adall ) 2y
paic (p yiage 4S8 O ) f e 5 Gl (5 Cile gia ga 020 JSE 5 jeale (p ylage i i o ailile o) ) olSany
MJJQ@&JJMJ\&\}&PJ\M\Q‘)&G;AQJ).LUJ\L;&JJJMi\u\d‘)&ubjm}ncMJd&&
s Sl 5 (gl o hadd 4S5y pal paic Kol Ml e s e 53358 p )l Ldsda a0 A p Hl el

) g ad O b dalsi ) () g (gl st gt &l g )2 AS axiny 0 g g G ) ol o) i) e il (Bee g (e BB 5 AIL
sl Tk cpaly i (ilad O yigs ariSce (ual 4S e B a2 Gl 4y | 253 Cusdigae

o)) bsha (il 5) 5l Gt 50 e b 8 cmde Gl ) (e 5 i () 4 b8 4S o il (las 4
Syl O piba e g a5l had o)l a (S bad (5 a5 g Cuald a3z A Culaa O 5
GO bsla (o) jla e daghad Jilie 53 5 il S ol T eJalad Goyaa 88 Jaghad Dia 3 Hla ) 058 ala
caildal 5 ey Sl aa Saigal 5 ey Lol 2ga g Saniadaghd LaS o )8 ol Hlolam s S a b
A€ e Jiie | ) (S80S Glaga 5 5 e Ghi aldS 8 30l ailain (@S Ol Ayl can e i) e da sl il

: bd o sgda

Sba K djbe b e 3 G0 b o GES ) ) (mh Akl lals ) 4S b G ga ge ad
Sl s ) puadali Gypa a0 e e g s SO L a5 S0 50 s ag b agr S0 3 slaadall Culgiy
Sl 8 R0 1y O O i 5 sdien gl O Jlasei Jad gl i 35800 p 3 1) (Pl 25 il gie 5 B0 Jae 2 45
) s ) CSa ja pla ) Hlagai dad aS 0 S

. J5ud Bl i b g1 sl

gl e aall Aaia dagad 40SE b ghad Cul y dalad Saee Al A 4y



dﬂmg}ﬁMJ&ﬂmﬁﬁmk&(é)&

:(cﬂub)ﬁﬁmhi-\
JPwdﬁjdéw\#w\JhGﬂs‘)}hJy&\ﬁﬂu‘)hm;&uuam\ﬁwﬂobjsmmek:JJ
U e a8 dids 40 Cand y lad 2 5die an ) Q) se 5 Sasae 5 (8 Sletimdsa b (ama a3 5 0ldi Caga i
Db sy alale 5 e (LA i e 2 )l

a5 |y asillane Bid (7) 0



08 (59 s Akl g3 (V)JA



08 (9% psina bl (M)

oﬁdjﬁﬁﬁﬁumki(ﬂ)w



&*0@\)43“#343“2&%3(\~)&

 (iSa) A bl - ¥

Ll | dilea S ala) (Mgl ) (SNAuSE by adale 2 5o 5 ki K ) 8 Caga G 048 (s ab Juin 448 lehd o b
Ay K 4

vvwwwwwwwwew WA WWWWAWAAAA
VVAANAAAAAAAAAAAAAAAAAAAAAAAN

www . shutterstock.corm - LA0D3I8TE3ITI26

U i U e i (V)i



e shutterstock.com - 1LO1LZ2SZ237 %0

J‘AHJDQM&JJ‘SJ}&MQM&(\Y)UZ

-, TN e L } .
i —
) - + :
" 4
bt

M@M(W)J\ﬂ)d)ﬂﬁdh&ﬁw(“’)‘ﬁ

10



P Aadadad Y
) O glita L il slew 8 g IS L paia slad g g Crans (5] pla a8 Canl ol

e

P —
C o>
T

M\bﬁﬁuﬂé\j‘dﬁ@ﬁ@h&(\?)‘ﬂ

3] gl 3 dada Jad a3 (V0)

11



=i 3

o o4l (e 4y o b 393 Ja g5 AS Glandd 3 Aade Jad a3 (V7))

 Cal £ g A Ay i (@la) Comda g Blal ) b

) s )

A gac kY

Jle bas ¥

: 88 hi

S 55 5 Chia B¢ e 55 ¢ U i il 3 e sasal 8] Jad 23l (i el Sial 45 4S Lad

ﬁl.u:m saldiul gyl il )l Jad ag 28 (sl p

Horizontal Line

Wara Gldd | 88 bl (YY) E

12



&-\yd‘-&sbﬁ@u‘)éuﬁ\h&(\/\)&
:‘_QJJAG.ES
Ay 5 sl Al ¢ o500 JUS aiile adly J 8L U 2ial 44 4S Caul ek

O
=
3
©
O
) =
®
>

W L)) sag9es bad (V1)



J 8L Jau g8 ‘5.\}&2&0 ~)u5'4

(e JULH sl Al 3 gagas bad o (YY)

14



Gl ard JUS )3 gagas Jad (YY)

a8 ) 4adia ) sagas bd wa (YY)

15



D e lad

43S Hed sl gla Glaale 0 aS ate s e sl o o g aad Glika ditle A3l sa gee 43 g 88 434S Cunl ol
MﬁaMWMdﬂS

?

el

i ko 43 gai (YF) Gk

uad s gia g Jile bad 4dgal (YO) Uk

16



Mdsa i |y Glaiilen S (lad 3 e bl 4 gl (Y )

17



g Al g iy gk
S 8a g alulual 5 cabl e U culiie Calide (jlate i Cawd 534S Cunsl sl 50 (5 eay Jaal jualie 51 SO b
D Ssld Ll s ia S BIA glay o dasia Jlsal (B Sa asdice Ol s 4Bl o S Al Ll Aduail 5 oad

Dol basha cul il (538 sla L 5 Cuadd g <ol alal e 4y Glls Gl b oSt a5l dad gl b
anily g liad €l b aie yin ) Cilulual 305Kl 35 5 e

: 5280 S by Aaidl b ghad
5 hhie yidn g oS daghad CA g atiis dlddle g ki el 5000y (5 peay Blad ) Sladdla dagad
23 S e )l a2kl a5 akaie (slehas

s gaddia g dgaaa W alK o dad

S 2l gioe e Gl S Jd 1) Ol s mar 53 SIS G0 0 e 4S S Ty Uine (e ) IS S s 0 slal
1) s paie () ) sien padiiia s IS jo haghad g5 a8 LG sea (s 28l 6 K00 eaic Llad
2l JKG Gald e g ge Gilad (5l n alie (S5 0 1) gl a5 528 oaaile

; Akl g bad s

358 pald ) gls (Kl 5 S i bad gadkafi paic 53 380 GIA S ja Jan g 48 Gl D lauls (ES b
Sas ot by a5y akads g lad Sl Ll g dadia jydad gadadi 3 gdiai Juals (sMalS ma L aS e 1)
S O (i) 5 alSaiul )0 25d @8l g 3 see ad b o adani K1 D ian JiS 1 alad o b Jalad il )
A e W)y Aot S0 A€ S YU oyl adals uaa R Se 3 ebe Se b)) (o e Jalad g el

B 1 Al GaS 5 ) Adpad (YY)

18



D )\ 5a daghd
et adad | A 505 il s 3 48 dialine (5150 B 1) bad 50

A 2ga s 4o S idie 4l 1S LS alia) ) 4S dialise (5 3l e B |y lad 5

L N N LR T E LI R N R
¢
E K NN I T B I £ I N TN

Waa L) ) ga daghd (YA)

: adaliia bhghd

Adlue S yibe adali g gl s A4S 3 pdine oauli adalita B g el 50

A Gldd | dgas @m.nk# (Yi)uf&

19



s

Wara GLid ) 88 5 Jila adaliie hhghd (Y4) (&

20



eJJM

(Drafting Equipment )3 auy Jibug 9 I8

4 Ol 1 090 a8 48 ) jladi 4y (3 sy L S8 sy ealie G a5 (n yiege SRS 5o dilus 5 ) )
5 IS sl anile (ola )8 a0 L a5 5IUSE dame )3 I (AISAAE 5 gl a8 4SS s i (S sled B
sz iDL Al 4S (020 la e 4 80 48 ) Qla b 2l adi 4 &) 2 gl alad) S )

Al e oy

d&cJS}#cchMMJ&\ScJ\}McﬂSccﬁchM&uuAﬁ(&anﬁL&j}‘)\ﬁ\
J&@MAQ&M‘Q\)S}J&#J&QAEcjdghgjdueﬁct_iﬁlﬁ}eu)‘}ycM}MJ‘G&‘@L}S\LISGui’SJ::'AG
\Ad&ﬁcu&:ﬂ\ c(jl@_'jmuis.k;)d:\&uc L}Sﬁcmjucdjﬁd\ﬁu&ﬁ‘ Lgﬁéls%u%c%ﬂ‘qr\&du le..:\u&c
e g lgile S o5l (51 sty S g3 (Sl Juiy S g (Sailine sla Juie o Glun (e (dpuae ) LS ) juc
‘}gﬁd\ﬁ‘ﬁﬁo\.&;ycdui_.g‘ﬂ&3\)3&\:1‘}%55‘)&5):56\)404@)@4@cdﬁuﬁéuﬁ@ﬂcu
F)‘Jﬂé\m)\;&umu]@”ﬁ d@\d)y)dﬁu&ﬁ%@&»;@%d}iddw

Drafting Equipment

Compass

Drafting tape Eraser

French curve Dividers

Pencil pointer

Dusting brush

45° Triangle \
30°— 60° Triangle

Protractor

Pencil

T-square Erasing shield

Drawing board

© Goodheart-Willcox Co.. Inc. FPermission aranted to reproduce for educational use only.
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Task Lead Task Lead Task Lead
Border Lines 3H,2H Centerlines 2H.H Leaders 2H,. H
Construction Lines | 3H, 2H Phantom Lines 2H.H Hidden Lines 2H, H
Guide Lines 3H,2H Long Break Lines 2H, H Cross Hatching Lines | 2H H
Lettering H.F, HB Visible Lines H.F. HB Extension Lines 2H, H
Dimension Lmes 2H, H Cutting Plane Lines | H, F, HB Short Break lines H.F, HB
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Items arranged ordering harder to softer

Hard
Medmm

OH-= 8H= TH-6H-3H-4H
3H=1H-H-F-HB-B

Soft

1B=3B-4B-)B-6B-TB
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Table 15 Pencil Usage Guideline for Different Line Types

Tusk Lead Tusk Lead Tk Lead
Border Lines JH2H | Centerimes 1H Leaders
Consmcton Lmes | SH2H | Phantom Lines 1H Hidden Lmes
(mde Limes L |LongBreak Imes | JHH (ross Hatchme Lines
Letiermg HEHB | Vistble Limes HE HB | |Extension Limes
Dimension Lmes | JH H Cutmg Plane [mes |HFHB | | ShortBreakmes | HF HB
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Range |Push button Eraser Full metal Retractable | Capacitive |Lead hardness| Cushion lead Matching
lead construction writing tip  |screen stylus| indicator mechanism | ballpoint pen
mechanism mechanism

800+ v v v v v
800 v v v v
600 v v v v
500 v v v

Rapid Pro v v v v v

Sl by S <S58 b oy 03330 I3 (V)

Push Button Lead The internal mechanism to advance leads uses a push button. The push button should be held in if you want to push the lead back inside the

Advancement pencil.

Eraser A pencil eraser hidden underneath the push button cap.

Full Metal Construction A sturdy all metal construction provides durability.

Retractable Writing Tip | With a simple twist the writing tip can be pulled into the pencil. Great for on-the-go and avoiding damage to an otherwise quite vulnerable

Mechanism part of the pencil.

Capacitive Screen Stylus [A touch screen stylus which works with capacitive (electric signal) touch screens. Most modern tech which uses touch screen uses capacitive

technology.

Lead Hardness Indicator | A twist device on the end cap which shows which lead hardness is currently in your pencil. This is easy to change and handy for if you have

multiple hardness’s being used at once.

Cushion Lead Mechanism A mechanism with a slight bounce which helps prevent lead breakages and provides additional comfort when writing

Matching Ballpoint Available from Pen Heaven as a ballpoint pen in the same range and colorways. Perfect for if you want a matching set.
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https://www.penheaven.co.uk/pen-brands/rotring/rotring-pencils?rangetype=849
https://www.penheaven.co.uk/pen-brands/rotring/rotring-pencils?rangetype=849
https://www.penheaven.co.uk/pen-brands/rotring/rotring-pencils?rangetype=848
https://www.penheaven.co.uk/pen-brands/rotring/rotring-pencils?rangetype=855
https://www.penheaven.co.uk/pen-brands/rotring/rotring-pencils?rangetype=846

Sliga Uy S S 55 sl Jaady RIS 5 g eaiilan (AY) G

(455l ) a5 Juudy a5 5 (sihan A3 Cadila AT 3 Uy (Soilipa by Sy 18 Jualy (AY) G

56



LA L
AL
N
k|

(455 ) aoe S5 Juudy a5 5 (sihan A3 Cadila AT 3 Uy (Soilipa by Sty 518 Jualy (AY) G

57



& “HE{

(550 ) g S35 oy a5 5 (sihan A3 Cadila AT 3 Uy (Soiliga by Sty 518 Jualy (AF) G

58



ltem Description Color Size ”510 Pri ceo Qty sDS
21150-0129 % Liquid Pencil Set Assorted 12ml List $46.99 $22.65 ﬁ 0 D
21150-5780 % Liquid Pencil, Permanent _ 40 ml List $17.50 $10.79 ﬁ I_O D
21150-2530 '#& Liquid Pencil, Permanent m 40 ml List $17.50 $10.79 ﬁ I—O D
21150-2590 % Liguid Pencil, Permanent m 40 ml List $17.50 $10.79 ﬁ I_O D
21150-3730 ‘% Liquid Pencil, Permanent _ 40 ml List $17.50 $10.79 ﬁ I—O D
21150-8080 % Liguid Pencil, Permanent m 40 ml List $17.50 $10.79 ﬁ I_O D
21150-4190 ‘% Liquid Pencil, Permanent - 40 ml List $17.50 $10.79 ﬁ I—O D
21150-5090 % Liquid Pencil, Rewettable _ 40 ml List $17.50 $10.79 ﬁ I_O D
21150-2030 % Liquid Pencil, Rewettable m 40 ml List $17.50 $10.79 ﬁ I—O D
21150-2090 % Liquid Pencil, Rewettable m 40 ml List $17.50 $10.79 ﬁ I_O D
21150-3090 ‘% Liquid Pencil, Rewettable _ 40 ml List $17.50 $10.79 ﬁ I—O D
21150-8090 % Liquid Pencil, Rewettable m 40 ml List $17.50 $10.79 ﬁ I_O D
21150-4090 % Liquid Pencil, Rewettable 40 ml List $17.50 $10.79 ﬁ I—O D
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Format A series B series C series

Size mm X mim in x in mm * mim i x in mm * min in x in
0 841 = 1189 331 <468 1000 = 1414 394 x55.7 917 = 1297 36.1 «51.1
1 594 =< 841 234 x33.1 707 = 1000 278 x394 648 = 917 25.5 = 36.1
2 420 = 594 165 <234 500 = 707 19.7 x27.8 458 = 648 18.0 x25.5
3 297 x 420 11.7 =« 16.5 353 =500 139 x19.7 324 = 458 12.8 =« 18.0
4 210 x 297 8.27 « 11.7 250 = 353 9.84 x13.9 229 x 324 0.02 x12.8
5 148 = 210 5.83 « 8.27 176 = 250 6.93 x9.84 162 x 229 6.38 x 9.02
6 105 = 148 4.13 * 5.83 125 = 176 492 x 693 114 x 162 4.49 x 6.38
7 74 % 105 291 «4.13 88 x 125 3.46 x492 81 x 114 3.19 « 449
8 52 %74 2.05 x291 62 x 88 2.44 x3.46 57 x 81 2.24 x 319
9 37 x 52 1.46 = 2.05 44 x 62 1.73 x2.44 40 = 57 1.57 x2.24
10 26 x 37 1.02 = 1.46 31 <44 1.22 x1.73 28 x 40 1.10 x 1.57
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SL | Name of line Line appearance Usage
No. type
01 | Visible  line/ hik To indicate all visible
Object Ine (T c ) outlines boundary of an
object. It shows the shape of
an object
02 | Hidden  line/ : To represent ludden edge of
Dashed line (Thm) an object. They should end
. on both sides by touching
S L—b—" the visible lines and should
s=1102 mm Totlch t' ﬂl;;ll%&l;‘&ﬂ at
mtersection (if any).
b=2s to 4s -
03 | Center line _ To show a line passing
(Thln) through center of hole. pitch
—_— — line etc.
dks kb —W—
s=1to2mm
0=2s to 4s
w=3b to 10b
04 | Extension line. Dimension To show dimension of an
Dimension line line object
and leaders :
| (Thin)
.-"f/fl
vl -
Extension ,/Leader
ine

Cont.

Jdo> s hghd i digai (YYF) &
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SL | Name ofline Line appearance Usage
No. tvpe
05 | Section line To indicate cut portion of an
Th | n object

06 | Cufting plane To show imagmary cutting

line . of an object.

(Thick)

07 | ISO cutting

planeline ‘ (Th IcK ) ‘
08 | Break lLnes (Thin-Long Break) TG show break of an Gl*ijle«::t_

' / i order to shorten the view
’/\f ” \f \f‘ of a long part.
(Thick-Short Break)

09 | Phantom line/ To show alternate position

Repeat line

(Tin)

of an object or the position
of an adjacent pait.

>
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(Draw on Standard Format Paper)
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(English letters & Numbers)
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| Classification of letter styles by division of groups

ABCDEFGH
abcdefgh

GOTH l C Al lebbers haurnﬁ the

elementary strokes gﬁucu width
are c:I::ch:fmd as othic —.

T—Adode with SYyle Aorf3 Speedbal! Fer

ABCDEFGH
abcdefghi]

Rormar Al letters havin
elementary strokes "accented” or
consisting of heauvy and light

lines. are classiFied as Roman.
-'_"""hh-—#.,::".:vatg with Sihile Cor D Speedball Fen

P ABCDEFGHT

Ttalic- Al slanting

letters are
classt ned as Itnhc&- These may

adeefgh hlm ftah:;ihﬂr .cfﬂmgnafﬁd as Roman-

Gothic [talics orText .E"m.-f:c

——Aode with Stvle Cor D Speedbal! ,.-Qa-'

AB CDEF
ﬁhtﬁ&fghukl

LQIE——TME Ferm includes all

styles of Qld English. German lLext.
Bradley text or others of various

trade names ~ Text sktyles are boo

(llegible for commercial purposes
— —ﬂr.i‘r:-naf-_ i r‘-'fr S'Jj-u"'c? Cord Soecclball Fer

L) S ) Adgad (FYF) L
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Table 3.1 Lettering A (d=h/14):

Characteristics Ratio Dimension
Height of capitals, h (14/14)h | 2.5 3.5 3 7 10 14 |20
Height of lower-case letters. ¢ (10/14)h | - 25 35 5 7 10 | 14
(without step or tail)
Spacmg between characters. a (2/14)h 035 0.5 0.7 1 1.4 2 2.8
Mininmm spacing of base hine. b (20/14)h | 3.5 5 10 14 20 | 28
Minimum spacing between words, e (6/14)h 1.05 1.5 21 3 42 6 8.4
Thickness of lme, d (1/14)h 0.18 0.25 0.35 0.3 0.7 1 1.4

Table 3.2 Lettering B (d=h/14):

Characteristics Ratio Dimension
Height of capitals, h (10/10)h | 2.5 3.5 5 7 10 14 |20
Height of lower-case letters. ¢ (7/10%h - 25 35 5 7 10 | 14
(without step or tail)
Spacimg between characters, a (2/10%h 0.5 0.7 1 1.4 2 28 [ 4
Minimmm spacing of base hine. b (14/100h | 3.5 3 7 10 14 20 | 28
Mininmm spacing between words, e (6/10%h 1.5 2.1 3 4.2 6 84 (12
Thickness of lme, d (1/100h 25 0.35 0.5 0.7 1 14 |2
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Scales for use on technical drawings (IS : 46-1988)
Category Recommended scales
Enlargement scales 50 : 1 20:1 10:1
501 2:1
Full size 11
Reduction scales T2 1:5 1:10
220 1:50 P 100
1:200 1:500 | . 1000
. 2000 1 - 5000 [ 10000

(o) S Jsia ) A gl (Y FV) i

_ Drawing size of an object

RF :
Its actual size

(in same units)

_ ISmm 15mm ___L or 1: 200

Im  (3%x1000)mm 200
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Metric Measurements
10 millimetres (mm) = 1 centimetre(cm)
10 centimetres (cm) = 1 decimetre(dm)
10 decimetre (dm) = 1 metre(m)
10 metres (m) = 1 decametre (dam)
10 decametre (dam) = 1 hectometre (hm)
10 hectometres (hm) = 1 kilometre (km)
1 hectare = 10,000 m?

The types of scales normally used are:

1. Plain scales.

2. Diagonal Scales.
3. Vernier Scales.
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8-I'eomeTpus. YuebHuk ansa 7-9 knaccoB cpeaHEN LLKOSbI

9-YuebHuk ans 9 knacca yypexaeHumn obLero cpegHero obpasoBaHmNA ¢ PyCCKOM SA3bIKOM
obouyeHus

(MuHck 2014)

10-Y4ebHO-MeTOaNYecKoe nocobue ansa MHocTpaHblX CTyaeHToB (xapkos 2008)
11-YepyeHus -meToamnveckoe nocobusi —-TOMCKUN apXUTEKTYPHO-CTPOUTENbHbLIN

yHusepcuteT (2014)

12-Engineering Drawing for beginners
Department of Civil Engineering, HSTU, Dinajpur
(Hajee Mohammad Danesh Science and Technology University
Dinajpur, Bangladesh

13-Text book of Engineering Drawing

K. Venkata Reddy

Prof. & HOD of Mechanical Engineering Dept.
C.R. Engineering College,

Tirupati - 517 506

14-Drawing sheet and title block
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RTA structural Drafting and Detailing Manual - March 2011

15- Engineering Graphics for design and analysis

Robert H. Hammond

United States Military Academy

16- Engineering Design (Chapter 1,2,3,4,5,6,7,8,9,10,11,12 and 13)

17-Drawing (1) Afghan-Eng. Blogfa com Mechanical Engineering Department A.
Maiwand

18. “Machine Drawing” by N Sidheswar and P Kannaiah

19. “Technical Drawing with Engineering Graphics” by Frederick E Giesecke and Ivan L Hill

20. “Engineering Drawing” by N S Parthasarathy and Vela Murali

21. “Engineering Graphics” by T Jeyapoovan and S Gowri

22. “A Textbook of Engineering Drawing” by R K Dhawan

23. “A Textbook of Machine Design” by R S Khurmi and J K Gupta

24. “Engineering Drawing” by V R Gupta
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