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אאWא 
 

אאW
אאאאאK


אאW

אאאW
1אאאאK
2אאאK
3אאאאאאאK
4אאאאאאאK


אאW

אאאK


אאW
80٪אאאK
אאW

4K


אאW
K

אאאK
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א
1-1 FאאE 

אא
1K Linear measurements 
2K אAngular measurements 


אאאW

K אאHorizontal measurementK
K אאVertical measurementK 
K אאSlope measurement K 


אאאW
אאאHorizontal Angle K

אאאVertical AngleK
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12אאUnits of measurementK
אאאאאאאאKא

אW
1אאאFאWEMetric system ( SI – units ) K

אאאKאאא
אאאאאאאא

אאאאאאאאאאאא
אK

2 אאEnglish system K 
אאאאאאא

אאאאאK


121אאאUnits of length measurements K
1211אאאאאW

אאאFMetreEFmEאא
אאאאאאאאW



אא

1000000
110 6 =mــ µ m MicrometreFE

1000
110 3 =mــmm MillimetreFE

100
110 2 =mــcm Centimetre FE

1000103 =mkm Kilometre FE


1 mm = 1000 µ m
1 cm = 10  mm
1 m = 100 cm

1 km = 1000  m
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אאאW




1J1Wא1.97 m Kmm ؟
אW

mm=××m. 197010100971
1J2Wא55000 cm Kאkm K

אW
( ) km55.01000100/55000 =×

1J2J1J2אאאאא
אאאאא

אא
ELLFin Inch FE
ELFft Foot FE
yd Yard FE
mi Mile FE





1 ft = 12 in 
1 yd = 3 ft  

1 mi = 1760 yd  
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אאאW




13Wft300mi 
אW

300/(3×1760)=0.0568  mi

1213אאאאאאאW

אאאאא
אKאאאאאא

אאאאאK
אאאאאK
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14

אאא880 kmK
אW

אא
800×1000×100/(2.54×12×3×1760)
=546.8066 mi

15W
אאא100 ydK


אW

100×3×12×2.54/100=91.440 m


122אאunits of area measurement K
אאאאאאאאאא

אW
100 mm2=10×10=Cm21
10000 cm2=100×100=m21
1000000 m2=1000×1000=km21
10000 m2=Hectare(ha)FE1
1000 m2=DonmFE1



16Wא7813456 m2א
א

אW
7813456/1000000=7.813456 m2 
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123אאunits of volume measurementW
Wאאאאאא


1000 Liter=1000000 cm3=m31

1000 cm3=Liter1FE 
4.546 Liter=Gallon1FE


17Wא36 m3
אW

36×1000=36000 Liter

13אאאW 
131אאThe sexayesimal system 

אאאא360(Degree)
( ° )א( mminute ) 

F′EאאאאFsecondE
F″FEF1J1KE




1 circle = 360°          
′1°  = 60

1′  =  60″
אאאאאאW

78°   45′  34″
אW

45°   21′  27.49″




F1J1E
אאאא 
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132אאאThe decimal or centesimal system K
אאאא400אFgradE

FgEאא100
אFCentesimal minute EFcEאא100

אFCentesimal secondE
FccKE









1 circle=400 g
=100 c 1g
=100 cc 1c

אאאאאא
51.6731 g      

א51g ،67 c ،31cc 





אאאאW
400 gon=Circle 1

centigon)(100 cgon=gon1
million)(10 mgon=cgon 1


אא،אאאא

אאאאאאK


F1J2E
אאאא 
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1-3-3 אאאאאKRadian system  
אאRadianאאאאאא

F1J3E


 






 


אאZ2π r W
אWr ( radius )  

אאWπF22/7 EאאאאW

28571428667
44

7
22222 .==×=π=r/rπ 

1-3-4 אאאאW
אאאW

2π = 3600 = 400 g


א
אאRadian אFGradianE א Degree 

א

2 π 400 g360° אא

180360
2 ππ

=
9

10
360
400

=°= 1360
3601° 

200400
2 ππ

=1400
400

=9010
9

400
360

.==1 g 

l=
π
π

2
2

ππ
200

2
400

=
ππ

180
2
360

=1 rad 

F1J3E
אא 

F1J4E
אאאאא 
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18W

אא64°  18′  20″  אאאא
אW

64.30555556  =) 20/3600FHE18/60HE64
64.30555556°Z20″18′64°FאאאאE

אאK
=71.4506 g

9
1064.30555556×


אאאK

Rad 1.122344=Fπ/180EC64.30555556


19W
אא227.4589 g אאאא

אW
אאW

204.713010  =227.4589×0.9 
 

204°  42′  46.84″=FאאאE 
F204E0.71301=204.71301 - 204°

F42E42.7806′=0.71301×60 
FאE46.84″=×60 0.7806 
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אאאW
3.572916 radFZπ/200EC227.4589K


110W

אא2.137524 radאאא
אW

אאW
122°  28′  16″ =122.471104 =Fπ/180E×2.137524 

אאW
136.0790 g =Fπ/200E 2.137524× 
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1אאאאא350 km 


25000 m؟

                                  
31 ftK؟

                                                       
430m؟

                                                 
5100 mi /hour؟אאאא             
  
6אאא30 yd؟                                                  

                    
7א10 km 2K؟ 


8א2400  gallon Kאאא


918 m3K
                                                       

10אא45° אאאא
     
11אא385.4831 g אאאא

12אא0.004218 radאא

 
13אא131°  21′  47″אאאא

 
14אא225.418 gon אאאא




אאא1אא
א103א

 

-13- 


15אאאא1700  km א

א550  miK؟אא

16אKאא






17אא180KאאאאאאAא





 
 
 

F1J5E
א16 

F1J6Eא17 



 

 

 

אאאא  

 

אאאא11  

אאא
 المؤسسة العامة للتعليم الفني والتدريب المهني

אאאא 


א


א




 

2



אאא1אא
א103אא

 

-14- 

אאWאא 
 

אאW
אאאאאאאאK


אאW

אאאW
1אאאK
2אאאאK
3אאאK


אאW

אאאK


אאW
80٪אאאK


אאW

4K


אאW
אאאK
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אא
2J1אא

אאWא( n-dimensional ) K
אאWאאאFEאא

אאאK
אאאאW

1K א( Origin point ) K
2K אא( Coordinates axes ) K 
3K אאאאאK 


2J2אאא

אאאא،אא
אאKאאא

אאאאאאK
אאאאאאא

Kאאאאא

2J2J1אאאCartesian 

Coordinate System
אאאא

אRectangular – coordinates 
א،Fx Eא

Fy E،אא
א( origin ) א( 0 
, 0 ) Kאא( x , y ) 

 ( x ) אאא( y ) 
،( y ) אאא( x ) K

F2J1KE

F2J1E
אאא 
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2J2J2אאאPolar Coordinates System 

( Pole )
א( Polar axis )

אFאE
Fr , θEW

rWאאאאK
θWאאאאאאאא

אאK
אאאא

אאאאCircular coordinates systemK

2J2J3אאאאא

אW
F2J1EX = r cosθ

F2J2EY = r sin θ

F2J3E22 Y+Xr= 
F2J4E

x
y

tan =1θــ


 
 
 
 
 






F2J3E

אאאאא 

F2J2E
אאאFאאE 
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224אאאFאE

אW
2241אאFאאKE

אאאFx 
, y , zEx , y , z  ∈RKאFx 
, y , zEWx ،y،

zKאאאK
אFx , y , zEאF

Origin pointEאxx
אyאy،

zאzFK24E

2242WאאאאCylinderical coordinates                    

אFאEאאאFr , θ , zEFr 
, θEאא،אאאאאzאאFzE

אאאאאK
אאאאFr , θ , zE

אאאאאθ،
אθאr،

zאzKא
אK


W

אאאθ،אא
אאKאאאθ

אאאK


F2J4E
אאא 

F2J5E
אאאא 
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2243WאאאSherical coordinates system                     
אאאFФ   ρ  , θ  , EW

ρWאאאFpoint originKE
θWאאאאאK
ØWאאאאאאא

אאzK
אאFØρ  , θ  , Ep 

אאא
zאאØאא
θאא،אאא

אρאאK


22431WאאאאGeographical coordinates system              

،א
אאאאK

אאאאא
FEאאאא

אKא
K


FאEאאאWLatitude (  Ф  ) 

אאאאא
אאאאK

אאאא
אK180K




F2J6E
אאא 

F2J7E
אאאא 
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אFEאאאWLongitude ( λ ) 

אאאאאFE
אא360א180180

אK

2244WאאאאאאK

אאאW
F2J5Er cosθx = 

F2J6Er sinθy =

F2J7Ezz=
 

F2J8E
אאאאאא 
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אאאW
 

F2J8E22 y+xr = 

F2J9E
x
y

tan = 1θــ

F2J10Ezz=


2244WאאאאאאאW














 

אאאאW
F2J11E22 z+rρ = 
F2J12Eθθ=

F2J13E
z
r

tan =Ø 1ــ

אW
F2J14Eρ sin Ør = 
F2J15Eθθ=
F2J16Eρ cos Øz=



F2J9E
אאאאאאא 



אאא1אא
א103אא

 

-21- 

אK
F2J17E222 z+y+xρ =

F2J18E
x
y

tan =1θــ

F2J19E
z

y+x
tan ــ

22
1 Ø=

אK
F2J20Eρ sinØcosθx = 
F2J21Eρ sinØsinθy =
F2J22EØ ρcosz=
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אאWא 
אאW

אאאאK


אאW
אאאאK

1אאK
2אאK


אאW

אאאK


אאW
80٪אאאאK


אאW

4K


אאW
1K
2אאאK
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א
3J1

،אאאאאאא
אאאKא

אאא،אא
אאKא( Horizontal Distance ) א

אK

3J2אא

אא
1Kאא( s ) Slope Distance 
2Kאא( H )Horizontal Distance K
3Kאא( v ) Vertical Distance K


،אאאא

אאאאאא
אאKאאא
אאFtotal station EאאאK

3J3אא
אאאאW
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3J3J1אאאאאאאW
אאאאאאאאאאW


F3J1ES   cos  α=H 


HWאאK
SWאאK
αWאאאK



3J1W
אאא A , B  אאא 249.510 m   

אאא2°  22′   41″


אWאF3J1E


S   cos  α=H
249.510  cos (2°  22′   41″ )= 
249.295 m    =



F3J1E
אאאאאא
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3-3-2 אאאאאFאE

Wאאאא
F3J2E22 VـــS=H 


W
V WאFאEאK















3J2Wאא124.567 m K
א2.416 m Kאאא

אWאF3J2E


22 VـــS=H
( ) ( )22 4162567124  =.ـــ.

124.544  m=
 

F3J2E
אאאאא 
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3-3-3 אאאאאא
אאאאW
F3J3EV   cos  α=H 



3J3
אאא A , B  אאא

1.583 m אאא00°  58′   43″
אWאאF3J3E



V coat∝=H

αtan
v= 

( )3485  00tan
583.1

′′−′°=

92.673 m=

F3J3E
אאאאא 
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3-3-4 אאאאאאW

אאאאאאאא
אK

אא2:3   ,    
1:2   , 1:1  אאא

אאאאא 
T1 ) (אאאאא

( T2 ) K


אא
 ( G=2% ) ( G= 3% ) 

אKא100 m 
אא2m 3 m 

אאK
אאאאאאאאW

F3J4E2
2

2
12 t+t/st=H 

W 
H=אאK 
S=אאK
t1=אאאK
t2=אאאK



F3J4E
אאאא 
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3J4Wאא100 m אא
1 : 4  Kאאא

אW
2
2

2
12 t+t/st=H

1611004 +×=  
97.014 m= 

3J5Wאא250 m א
G= 3% Kאאאא

אW


אא   
 t2=100t1=3 G=3% 

2
2

2
12 t+t/st=H   

100009250100 +/×=     
249.887 m= 


3-4 אאW
3J4J1אאאאאאא

אF31E
F3J5ES   sin  α=V 


VWאאFאאE


36W

אF31KEאא
אW

Ssin α=V
249.51 SIN(02°  22′  41″)=  
10.353 m= 
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342WאאאאאאK
אF32EאF32E

F3J6E22 HــS=V 


F37WE
אא124.567  mKאאא

124.544א  mאא
אW

אאF36E
22 HـــS=V

( ) ( )22 544124567124   =.ــ.
2.394 m= 


343WאאאאאאאW

אF33EאF33E


F3J
7Eαcot

H
=V⇒αcotV=H

 αtanHv = 


F38WE
אB , C אאא 74.584  mאא

34″  20′  01°א  
אW

אF37E


H tanα=V
74.584 tan(01°  20′  34″)  =  
1.748 m= 
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344WאאאאאאW

אF34EאF334WE
F3J8E2

2
2
11 t+t/st=V 


F39WE

אF34KEאאא


2
2

2
11 t+t/st=V

22 41/1001 +×=  
24.253 m= 


FF310WE

אF35Eאא
2
2

2
11 t+t/st=V

23 10032503 +/×=  
7.496 m= 
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Q1Eאאאאא
523.72  mאאא1°  49′  55″  


Q2Eאאאאאאא

S= 271.548  m                                                           
V= 3.517  m                                                              
H = ?                                                                          



؟אאא


Q3Eאאאא5.451  mאאא
5.418  gon 



Q4EאאאאF1E
 

Q5Eאאאא174.521  m אא
173.953  m ؟



 Q6EאאאF35E

                                                                            
 

F3J5E 
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( Q7אא324.571  m Kא

אא3  : 1א Kאאא



( Q8א5%אאא

524.34  mKאאא



( Q9אאQ8  ,  Q7


(Q10אא725.431 mאא25.432 yd

אאא
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אאאWאא 
אאW

אאאאK


אאW
אאאאW

1אאאאאאאאא
אאאאK

2אאאאאאאK
3אאאאאאK
4אאאאאK


אאW

אאאK


אאW
80٪אאK


אאW

4K


אאW
1K
2אאאאK






אאא1אאא
א103אא

 

-44- 

אא


41WאאW
א

אאאאKאאW

411WאאאאW

Geographical North or True Meridian
אאאא

אאא
אאKF41E










412WאאWMagnetic Meridian 


אאאא

א
Kאא

אאאK
F42KE





F4J2E 

F4J1E
אאA 
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42WאאWAngle of Declination

אאאאאאאאאK
אאאKF43KE












אאאאאאאאW
F41EMN ± δ           =GN



W
GNWאאאאK 
MNWאאאK 
δWאאK 

WHאאאK
JWאאאK

F41WE
אאאAB א77°  30′ אא2°  30′ אא

אאא
אW

δ+MNAB= ABGN 

77°  30′+2°  30′ =  

F4J3E
אא 

F4J4E
אא 



אאא1אאא
א103אא
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F4J5E
אאאא 

80°  00′ =  
43WאאWBearings

אאW
431WאאאאWAzimuth or 

Circular Bearing 
אאאאא

אאKא360°
FאEFAZE

F45EK




432WאאאWBearing or Reduced Bearing 

אאאאאאאKאאא
א،א°90FאKE

FBrKEF46KE










F4J6E
אאא 
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433WאאאאאאW
אא  ( Az )אאא(Br )א،F

4J10EאFאאEאאאאK
















4J2אאאאאאאW

041°   32′   18″= Az AB 
118°   45′    23″= Az AC 
260°   14′    48″ = Az AD
345°   04′     54″= Az AE 

אW
אאאאאAzimuth אאאאBearing    
AB041°  32′  18″Br = N ( Az ) ES 41°  32′  18″     E 
AC 118°  45′  23″Br = S (180- Az ) ES 61°  14′  37″     E 
AD 260°  14′  48″Br = S(Az – 180  )wS 80°  14′  48″    W 
AE 345°  04′  54″Br = N( 360-Az )wN14°  55′  06″    W 



F4J7E
אאאאאא 
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4J3WאאאאאאאW
N 014°   03′   49″  E= Br AB 

049°   23′    18″  ES= Br AC 
038°   44′    53″  WS= Br AD

N 065°   42′    02″ W=Br AE 
Wא

אאאאBearing   אאאאאAzimuth 
ABS 014°  03′  49″ E Az = Br 014°  03′  49″ 
AC S 049°  23′  18″ E Az =180-  Br130°  36′  42″ 
AD S 038°  44′  53″ W Az =180 +  B r218°  44′  53″ 
AE N 065°  42′  02″ W Az = 360 – B r294°  17′  58″


4J3J4אאאא
4J3J4J1אאאאאאאForward and Back Azimuth     

          
אאאKF4J8E

אאאWאאאאאK
אאאWאאאאK




1800±אאא=אאא





F42EF az ±  1800=B az

W
B az=אאאK
F az=אאאK

WEHFאאא1800K
FWEאא1800אK

F4J8E
אאאאAB 
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W
JאאAB אאאאאאA 
JאאBA אאאאאאB F

אאאABE


4J4WאאאAB א125° 15′  22″אאא
אW

F AZ   ±  180°= B AZ 
125°   22′    22″+  180°= B AZ
205°   15′    22″= B AZ


4J3J4J2אאאאאאForward and Back  Bearing

אאאאאאאא
F4J9KE

















F4J9E
אאאאאאAB 
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4J5WאאאאAB אאאאא

N 450 EK
אW

אאאאאKאאא
אAB W

S 450 W
4J3J5אאאאאאא


אאאאאאא
1א3600א900
2א

אאאK
3

K
אאK

4אא
5אאא

אא
אאK
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Q1 WאאאAC א28° 30/אא1° 30′K
אאאאא




Q2 WאאאBD אאאאאא81° 30′אא2° 
30/




Q3 WאאאAB אאאא45°11′23″



Q4 WאאאAD אאאאא325° 24′35″


 

Q5 WאאאAC אאאאא121° 15′17″




Q6 WאאאAC אאאאא2450 51′43″




Q7 WאאאBC אאאאS 21° 15′22″W




Q8 WאאאBD אאאאאN 31° 11′25″W





אאא1אאא
א103אא
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Q9 WאאאאאאאאW

N 67°  15′19″E=Br AB 
S 12°  27′37″E=Br AC 
S 28°  23′51″W=Br AD 
N52°  37′47″W=Br AE 


Q10 WאאאאאאאW

022°  25′ 14″=Az AB
112°  41′ 29″=Az BC
241°  17′ 52″Az AD=
311°   31′ 42″=Az BE
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אאWאא 
אאW

אאאאאK


אאW
אאאאW

1אאאאאK
2אאאK


אאW

אאאK


אאW
80٪אאK


אאK

4K


אאW
1K
2אאאאK










אאא1אא
א103אא
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אא
5J1WW

FאאEא،אאא
אאאאאאKאא

א،אא
אFאE،אא

אK

5J2אא

אאאא،א(X , 
Y ) אאX , Y 

אא
FN ،E KE

E X ،
N Y ،

אא
אאFE,N EF5J

1EאאאK








אאאאאאFr Eא
אFθEאאאFr , θKE

 

F5J1E
אאE,N 



אאא1אא
א103אא
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5J2J1אW


אK

אאא A א
A,B אאאאAB א

אאאאB ،
F5J2EאW






F5J1EABABAB SINDE θ=∆

F5J2E
ABABAB COSDE θ=∆

F5J3E
ABAB EEE ∆+=

F5J4E
ABAB NNN ∆+=


W

EA WאאאA K
NA Wאאא A K
EB WאאאB K
NB Wאאא B K
θAB:    الخط انحرافABאK
DABWאאA،BK
∆EABWאאאA،BK
∆NABWאאאA،BK

F5J2E 



אאא1אא
א103אא
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5J1W
אאBאאאmA (3215.45,  5678.21 )א،

אm 220.45אא،AB67°  24′  54″ 
אW

203.54 m .=(67°  24′  54″)220.45  sin=DAB sinθ AAB=∆EAB

84 . 66 m .=( 67°  24′ 54″ )220.45 cos=DAB  cos θAB=∆NAB

=3418.99 m3215.45+ 203.54=EA + ∆EAB=EB

5678.21 + 84.66=6662.87  m .=NA + ∆NAB=NB

B( 3418.99 , 6662.87)  m . 
522WאאאאאW

F52EW
F5J5E22

ABABAB N∆+E∆=D

F5J6EF
AB

AB
N∆
E∆E1ــ

AB tan=θ

 
F5J7EABAB ∆EE=Eــ

F5J8EABAB ∆NN=Nــ


F5J3E
אאאא 



אאא1אא
א103אא
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F53Eאtan אאאF54E

אW
















אאI
θ1=AZHFאאאE

אאII
Fθ2JEFאא–tanE

+180Fθ2JEAZ=FאאE
אאIIIθ3H

AZ=θ3+180
אאאIVFθ4JE

+360Fθ4JEAZ=


F5J4E 



אאא1אא
א103אא
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F52WE
אאB ,A אאאאAB


B A point

4285.92 2372.51 E       (m ) 
3246.431572.68 N      ( m ) 

אW
1913.41     m= 

ABAB EE=E∆ـــ
1673.75     m= 

ABAB NN=N∆ــ
2542.16     m= 22

ABABAB N∆+E∆=D

48°   49′   20″= F
AB

AB
N∆
E∆E1ــ

AB tan=θ

53WאאW
אאאאFאאEאאא

אאאאאK
אאאאאאא

אK










F5J5E

אא 



אאא1אא
א103אא
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F55KE


F5J9EαtanD=Z∆

F5J10Eβcoss=Z∆


W

∆zWאאK
DWאאK
SWאאK
αWאאאK
βWאאאZenith Angle K



5J3J1אאאFE
אאWאFאא900אWE
















F5J6E
B 



אאא1אא
א103אא
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אF5J6WE


F5J11EHB = HA + i + D tan α - t
OR 

F5J12EHB = HA + i + D tan(90 – β ) – t


W
HB=B K
HA=A K

i=אאאFA KE
D=אאA , B K
t=אאאB K
α=אאאK
β=אאאK
S=אאK



אאWאFאא900אWE









 
 
 


F5J7E

אאא90 



אאא1אא
א103אא
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אF5J7WE
F5J13EHB = HA + i - D tan α - t

or
F5J14EHB = HA + i - D tan(β - 90 ) – t


אאאW

F5J15EHB = HA + S cos β +  ( i – t )


5J3WאF5J6EאB א A 
102.654 m אאא305.125 m אאא62°  20′  30′′א

אA Z1.56 m אאאB Z1.50 m


אW


HA+ i + D tan(90- β ) – t=HB

102.654 + 1.56 - 305.125 tan ( 90 - 62°  20′ 30′′) -1.50=HB
262.625 m=HB


5J4WאאF5J7EאBא A

1218.625 m אאא175.193 m אאא115°  
10′  30″אאA Z1.58 m אאאB Z1.50 

m


אW
HA + i - D tan(β-

 90) – t=HB

1218.625 + 1.58 - 175.193 tan(115°  10′   30′′ - 90 ) – 1.50=HB
1136.359 m=HB






אאא1אא
א103אא
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Q1W
אאD אאאAm F3254.48 ,- 6723.81 E،

אא324.54 m אאאA D א″124°  55′   34
                                                                            

Q2W
אאA , B  אאאאאAB 

B A point 
48988.66 48964.38 E       (m ) 
62583.1869866.75 N      ( m ) 

Q3WאBא A594.148 m 
אאא425.189 m אאא78°  15′   31′′אא

A Z1.58 m אאאB Z1.71 m

Q4WאQ3 אB אאא100°  22′   12′′

Q5WאאאC & D אאKא CD 

אא
C ( 2375.48  ,  3457.69 ) m ,  D ( -4321.81 , -5683.45 ) m 


Q6 WאאאA ( 7245.32  ,  4578.12 ) mאא

E(-3224.59   ,  6784.37 ) m KאAE אא


Q7WאאאB & C אאBC 
אאאCB 

C B Point 
3234.36 1237.42 E ( m ) 
5968.68 2463.56 N ( m ) 





 

 

 

אא  

 

אאאא11  

אאא
 المؤسسة العامة للتعليم الفني والتدريب المهني

אאאא 




א


 

6



אאא1אא
א103א

 

-63- 

אאWא 
אאW

אאאK


אאW
אאאאW

1אאאאK
2אאאK
3אאאK


אאW

אאאK


אאW
80٪אאאאK


אאW

18K


אאW
1K
2K
3אאאאK







אאא1אא
א103א
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א
61WW

אאאאאK
אאW

1אאאאK
2אFאKE
3אאאK


אW
1אK
2אאK


אW
1אאWאאא

אאאK
2אאWאאאK
3אאWאאאא


62WאאW
621WאWArea of Traingle                           

W


6211אאW
6J12

bh
=Area


W

AreaWאK
bWא FBaseKE
hWאFHeightKE

F6J1E
אאא



אאא1אא
א103א
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61WאאF61Eאאא4.5 m
2.7א  m 

אW
2m07562

7254
2 .=

.×.
=

bh
=Area


6212WאאאW


Csinab=Area 2

1
F6J2EBsinac=Area 2

1
Asinbc=Area 2

1
W

a,b,cWאאF6J2EK
A,B,CWאאF6J2EK




62Wאא62אאC ,B17.51 m15.22 
mאאאאא        22°  15′  14″ 

אW
246450415122221551172

1
2
1

m.=′′′°sinــ.×.×=Asinbcـــ=Area
6213WאאW


 

F6J3E( )( )( )cssـsـsArea −= ba

W 
( )

2
c+b+a

=S




F6J2E
אאאא 

F6J3E
אא 



אאא1אא
א103א
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63WאF64E
 
 
 
 
 








אW
אWI{II{III 

 Area of  I    

m.=
.+.+. 5751232
7011230641570=   S 

( )( )( )cssـsـsArea −= ba
( )( )( ..ــ.ــ..ــ.( 30645751237011257512370.15575123575123= Area    

2062.947 m2 = Area
 

 Area of  II    

m.=
.+.+. 651862
70112208440176=    S

( )( )( )7011265186208465168401766518665186 Area(II) =..ــ..ــ..ــ.
3807.159 m2 = Area(II)

 

 Area of  III 

m.=
.+.+. 151232
706840932084=    S

( )( )( ..ــ.ــ.ــ( 68.701512393.401512384.201512315123= Area   (III)
2787.490 m2 = Area   (III)

 

I+II+III=2062.947+3807.159+2787.490= AreaTotal 
8657.596 m2 = 

F6J4E 



אאא1אא
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F6J6E
א 

 
623WאWArea of square                           



     6J42
2

2 d
=S=Area


W

sWאK
dWאK




64WאF65Eאא12m،
אא

אW
S2=(12)2=144 m2= Area 

Area=d⇒
d 22

2
2

= Area
Area2= dQ

2144×= 
16.97 m= 




624WאWArea of rectangle       


F6J5EArea =  bh

W
bWאK

h WאK



F6J5E
א 



אאא1אא
א103א
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F65WE
אא787  m427  mKא

אW
787 X 427= Area = bh
336049 m2= 

625WאאWArea of parallelogram          


F6J6EArea =  bh

W
bWאK
hWאK


F66WEא  

 58  mא22 m K
אW

58 x 22= Area = bh
1276  m2= 


626WאWArea of rhombus                        


F6J7E2

21ddArea = bh=

W
b    WאK
h   WאK

d1WאאK
d2WאאK





F6J7E
אא 

F6J8E
א 



אאא1אא
א103א
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F6J9E
א 

F67WEא21  m , 17  m ؟אא
אW

2
21dd= Area 

251782
2117

m.=
×=  


627WאWArea of trapezoid K


F6J8E( )a+bh2

1 Area =


hWאK
bWאאK
aWאאK


F68WE

אF69Eאאא7  m14  m , 24 
 m אא

אW
( )142472

1
+×= ( )abh +

2
1 Area =

133 m2 =  

628WאאArea of regular polygon.K


F6J9E

n
cotns

180
4
1 2Area =

W
nWאאK
sWאK


F6J10E

אא 



אאא1אא
א103א
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F69WE9m 
אW

8
180984

1 2 cot××= n
cotns

180
4
1 2 Area =

391.10 m2 =  

6J2J9אאArea of Quadrilateral K


F6J10E

2
21 αsindd Area =


W

d1WאאK
d2Wאא
∝WאאאאK





F6J10WEאF6J11Eא6.5 m ،9.6m 
אאא48°  12′  41″

אW
( )
2

142184sin6.95.6 ′′′× o

= 2
21 αsindd Area =

31.04 m2 =  


F6J11E
אא 



אאא1אא
א103א
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6J2J10אאArea of CircleK


F6J11E
4

2
2 dr ππ = Area =

W
r WאK
d WאK

F6–11Eא12m 


אW


π(12)2= 2r π Area=
452.389 m2 =  


6J2J11אאאArea of circular Ring            K


F6J12EArea =π(R2-r2)

W
   r WאאאK

RWאאאK


F6J12E
אא 

F6J13E
אאא 



אאא1אא
א103א
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F6–12WEאF6–13Eא
אאאאאאא9אm 

אאא F11 m E
אW

π(112-92)= Area =π(R2-r2)
125.66    m2 =  



6J2J12אאאArea of sector K


F6J13E

o360
θArea =πr2

W
 θ=אאאK
r=אK

F6–13WEאאF6–14E
אאאא340  15/  27//

א17.5 m 
אW



o

o

360
725134 ′′′π(17.52)= o360

θArea =πr2
91.55    m2 =  



F6J14E
אאא 



אאא1אא
א103א
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6J2J13אאא Area of segment K



θsin
r
2
2

-
o360

θArea =πr2

F6J14E) 2
θsin-360

πθArea =r2(


F6–14WEאאאאF6–15E

אא8.5m אאא 45° 
אW


)2

45
360

45 sin
ــ

×π2(F8.5E= ) 2
θsin-360

πθArea =r2(
2.83   m2 =  


6J2J14אא.Area of Ellipse 


F6J15EArea = πab
W

a WאאK
bWאאK 

F6–15EאF6–16Eא
אאאא32.5 m 

 א28.7 m 


אW
π×32.5×28.7= Area = πab
2930.32   m2 =  



F6J15E
אאא 

F6J16E
אא 



אאא1אא
א103א
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6J2J15אאArea of parabola K


F6J16ELh
3
2 Area = 

W
hWאK
LWאK

F6–16Eאאא
אF6–17Eאא15m 
24m 

אW
15243

2
××= Lh

3
2 Area =

240   m2=  

6J3אאFאאE

אאW
6J3J1אאTake and Give method 

אאאKא
אאאא

אאאאאאאK

F6J17E
אא 



אאא1אא
א103א
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W

1K אאאK
אK

2K אאאאK 

6J3J2א

COUNTING SQUARE 
אא

א،
א،אאא

אאא
אאKאא
אאא

אKאאא
אאאW

1K אאא
אKא

F6J18E
אאא 

F6J19E
אאא 



אאא1אא
א103א
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אאאאאאאאK
2K אאK 


633WאTrapezoidal rule                       

אא
אא

אא
אאא

K
אא

אאK




F6J17E( )[ ]Nnــ L+L•••••+L+L+L
d

132212Area = 


6J3J4Simpson's One Third Rule                      












F6J20E
אא 

F6J21E
א 



אאא1אא
א103א
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אW
1K אאאK
2K אאאאאא

אאאK 
3K אאאW 

6J18( ) ( ) ( )]..........2.......4[
3 7536421 +++++++++ LLLLLLLLd

nArea=


]FאאFHEאאFHE
אאאE[

3
  القسمطول

=א
F6–17E

אאא1:2000 1980 K
אא0.5 cm Kאא



אW
א=אCאאCFאE2K


1980×(0.5)2×(2000)2= Area
1980×106  cm2=  

10000
1980000000=  
198000  m2 =  





אאא1אא
א103א
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F6–18WEאאF6–22Eא











 



אW
א

( ) ]2[
3 876543211 LLLLLLLLLd

++++++++Area= 


]47FH43+48+49+45+51+50E[41+22

50=Area 
16500  m2= 


W

אאאאא
אאK

( ) ( ) ( ) ( )]
2

[]24[
3 5364271

abhLLLLLLLd +
+++++++Area= 



]
( )+

2
475050

]+[F48+45E2FH43+49+51E4FH41+50E[
3

50 Area =
16575  m2 = 

F6J22E 



אאא1אא
א103א
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6J4אאאאArea by Coordinates 
א،אאאא

אFEאא
אאאאאW

1KאאאאWF6–23E











2KX אא Y אא

 Y אאX אאאW










F6J23E
אא



אאא1אא
א103א

 

-80- 

3Kאאאא
אW

XA . yB+xB . yC+xC . yD +xD yA=∑ 1
YA . xB +yB . xC +yc . xD +yD . xA=∑ 2


4KאאאW

F6–19E
2

21 ∑∑  Area=ــ


WאאאאK

F6–19WEאאאA B C D  אאW
Y- COORDINATES X- COORDINATES STATION 

4000 1000 A 
8000 6000 B 
3000 9000 C 
1000 5000 D 

אW
א

2∑א


א
1∑א


Y- 

COORDINATES 
X- 

COORDINATES 
POINT 

4000×6000=240000001000×8000=8000000 4000 1000A 
8000×9000=720000006000×3000=18000000 8000 6000B 
3000×5000=150000009000×1000=90000003000 9000C 
1000×1000=1000000 5000×4000=20000000 1000 5000D 

m2112000000
2
=∑m255000000

1
=∑ 4000 1000A 



2
1200000055000000

2
1 2 ـــــــ

=
∑ ∑Area =

28500000  m2=28.5 km2Area = 







אאא1אא
א103א
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65WאFאאEPlanimeter 
אאאאא

אאאKאאא
אאאאאאאK

651WאאW
1אאMechanicale  planimetere
2אאDigital planimetere
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  אאאאאאא

K




F6J24E
א 



אאא1אא
א103א
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אW















 
Jאאpolar planineter
Jאאאrolling planimeter

F6J26E


 

F6J25E 



אאא1אא
א103א
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F6J27E
אאFaE{אאאאא

FbE{אאאאFcE



אאא1אא
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F6J28EאFE 

F6J29Eאאאא 



אאא1אא
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אאDigital planimeter               
אאא

אאא
PLANIX 7 F6J30KE

Wאא
KאאאF6J31E

1KאK
2KאאאK
3KאK
4KאאK
5KאFKE
6KאK
7KאK

KאאאF6J32E
8KאאK
9KאFאKE
10KאK

KאאאF6J33E
KאאF6J34EK
 
 
 





 
 
 
 
 F6J33Eאאא

F6J31Eאאא

F6J32Eאאא

F6J34Eא

F6J30EPLANIX7 



אאא1אא
א103א
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F6J37Eאא 

F6J36E 

F6J35E 

א
KאאWאאW

1KאאאK
2Kאאאא

אFKE
3Kאא

אK
KאאWאW

ON/ C 
KאאWאאW

אאאK
KאאאWאא

אאאאK
KאW
1K אאאא

אאK 
2K אאאא

אאאאאא
אאStart F6J35KE 

3K אאאא
אאאאאK 

F6J36E
Wאא

אאא
F6L37KE







אאא1אא
א103א
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Q1Wאאאא













Q2 Wא1:2500 א،

אאא1 mm 
אאאאא750א א

אא50א Kא


F6J38E 



אאא1אא
א103א
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Q3Wאאאא











Q4Wאאא










F6J39E 

F6J40E



אאא1אא
א103א
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Q5Wאא
 
 
 
 
 
 
 
 
 
 
 



Q6Wאא،א

אאא








F6J41E

F6J42E



אאא1אא
א103א
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Q7WאF
אE؟אאא











 
Q8WאאA B C D E F G H I  אאW


I H G F E D C B APoint
14 29 34 49 71 64 34 4 0 X 
0 1.1 1.0 0.2 1.1 2.9 4.4 2.9 1.9 Y 


Q9 Wאא

AB = 30.00 m  
BC = 35.00 m  
CA = 25.00 m  

 
 




 



 


F6J43E

F6J44E



אאא1אא
א103א
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Q10Wאאאא











Q11Wאא












F6J45E

F6J46E



אאא1אא
א103א
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Q12Wאא
 
 
 

F6J47E



 

 

 

אא  
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אאW א 
אאW

אאאK

אאW

אאאאW
1אאאK
2אאאאK


אאW

אאאK


אאW
80٪אK


אאK

18K


אאW
1K
2אאאאK









אאא1אא
א103א
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אאא


7J1K
אאאאאאאאא

אאאאאאאא
אאאKאא

אאאא
אאאאאאאאK

،אאאאאW
1K אאאאK
2K אאאאאאK 
3K אאאאאK 
4K אאאאK 


7J2אאVolume Computation by Geometric formulas  


 Cube א 7-2-1

F7J1EV=L3 

W
VWאK
LWאK


F7J1WEא

3 m אאא،



אW
V=L3=33=27 m3

F7J1E
א 



אאא1אא
א103א
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7-2-2 אאRectangular Box            


F7J2EV=L w h 


W

 VWאאK
LWא

WWא
hWא

F7J2E
אא2C3C5Kאא

אW
V=L w h =5×3×2=30 m3



7-2-3 אאאPrism                  


F7J3EV=Ah 

W
VWאK
AWאK
hWאK




F7J3WEאאא
4m & 6 m אא5m Kאאא

10m 
אW

]×10=250 m3( )
2

564 ×+ V=Ah =[

F7J2E
אא 

F7J3E
א 



אאא1אא
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7J2J4אCone


F7J4Ehrπ 2
3
1V= 

W
VWאK
rWאK
hWאאK







F7J4EאאאF7J4Eאא6m א
6אm 

אW
22 195226663

1
m.=×)(πhr 2

3
1πV= 



7J2J5אאFrustum of Cone 




F7J5E)(
3
1 22 RrRrh ++π V= 


W

VWאאK
hWאאK
RWאK
rWאK

F4J7E
א 

F7J5E
אא 
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F7J5EאF7J5Eאאאאא20m 

10m 5m 
אW

)(
3
1 22 RrRrh ++π V=

322 1913665101055203
1

m.=)+×+(×πV=

7J2J6אאPyramid 



F7J6EA
h
3V= 

W
V WאK
hWאאK
AWאK

F7J6E
25אm אא8m א

אא
אW

A
h
3V=

32 71666253
8

m.=)(×=A
h
3V=



7J2J7אאCylinder


F7J7Ehrπ 2V= 

W
VWאאK
hWאאאK
rWאאK

F7J6E
א 

F7J7E
אא 
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F7J7Eאאאא10m 2m א

؟אא
אW

hr 2πV= 

32 664125102 m.=×)(πV= 


7J2J8אSphere


F7J8E3

3
4 rπV= 

W
VWאK
rWאK


F7J8EאאאF7J8E

א10m 
אW

3
3
4

rπV= 

33 7904188103
4

m.=)(πV=


7J2J9אאFrustum of pyramid 

F7J9E)AA+A+A(
h

21213V= 

W
VWאאK
hWאאK

A1WאK
A2Wאאאאא

F7J8E
א 

F7J9Eאא 
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F7J9EאF7J9Eאאאא8m 
א15אm2 , 25m2 אא

אW
)AA+A+A(

h
21213V= 

3306158152515253
8

m.=)×++(V= 



7J2J10אאRight Prism                     


F7J10EAh2
1V= 

W
VWאאK
hWאK
AWאK

F7J10EאF7J10Eא
אא
10m א5m 

אW
Ah2

1V= 

3250510102
1

m=×)×(V= 



7J2J11אאFrustum of prism 
F7J11E)A+A+A(

h
m 21 46V= 

W
 VWאאK

A1WאאK
A2WאאK

AmWאאK


F7J10Eאא 

F7J11Eאא 



אאא1אא
א103א

 

-101- 


אאFAm Eאא

אאאK
F7J11E،אא

20 m , 15 m א7 m א
10 m , 7 m א5 m אאא 10 m 

אW
)A+A+A(

h
m 21 46V= 

2
1 512272

1520
m.=×)

+
(=A

2
2 54252

710
m.=×)

+
(=A

   Am
m=

+ 152
1020

m=
+ 112

715

א 

m=
+ 62

57

27862
1115

m=×)
+

(=Am

379554278451226
10

m=).+×+.(V= 


7J3WאאF1EW

אאאאאאאא،
אאאאFE

אאאKא
( Reference Datum ) אאא،

אאאאK
א،אABCD אa,b,c,d,e,f,g,h,iא

א،F7J12Eאאאאא،
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אאאאK
אאFאאLevel אEא


1JF1E

אd1,d2 אHa , Hb , Hc , Hd , He , Hf , 
Hg , Hh , Hi אKאאאאabde א

אK













אאאאd2 Cd1،א( Average Depth ) 
אאאאאאא

،אאW

4
edba H+H+H+H

=abde)DepthAverage(FאE


F7J12E
אא 
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אאאאa b d e W
Plan Area Average depthVolume= 

א×א=א 


 )4
edba H+H+H+H Volume1=d1.d2 (   



אאאאb c e f W
)4

fecb H+H+H+H Volume2=d1.d2( 


אאאאd e g h  W



)4
hged H+H+H+H

 Volume3=d1.d2 ( 


אאאאאאe f h i W


)4

ihfe H+H+H+H Volume4=d1.d2(




אאאאאa c g  i
אאW

Volume total 1 = Volume1 + Volume2 + Volume3 + Volume4         


Volume total 1=
)]H+H+H+H(+)H+H+H+H(+)H+H+H+H(+)H+H+H+H[( ihfehgedfecbedba4

21 dd •

7J12 )](4)(2)(1[ ehfdbigca HHHHHHHHH ++++++++4
21 dd • Volume total 1= 
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אאאאאא
אאאאK


W

1K אאאא
אאאאK 

2K א،אאא
אK 

 
3K אאa c g i،אאאabde ,bcef ,dehi 

,efhi ،،F7–13EאאW
edg , egd , efh , fhi , abd , bde , bce , cef אא

K 




 






 


 
א،אא

אאאאאKאאabd 


3
dba HHH ++

abd=FAverage DepthE

F7J13E
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אאאאאabd W


Plan Area×Average DepthVolme= 

( )dba
dba HHHddHHHdd

++
×

=⎟
⎠
⎞

⎜
⎝
⎛ ++
⎟
⎠
⎞

⎜
⎝
⎛ × +

632
2121Volme1=


אאאאW




( )ebd HHHdd
++

×
6

21Volme2=

( )ecb HHH
dd

++
×
6

21Volme3=

( )fec HHH
dd

++
×
6

21Volme4=

( )ged HHH
dd

++
×
6

21Volme5=

( )hge HHH
dd

++
×
6

21Volme6=

( )hfe HHH
dd

++
×
6

21Volme7=

( )ihf HHH
dd

++
×
6

21Volme8=

4K אא?אא?(Borrow –pit Method ) א
א?א?(Unit-Area Method ) K

5K אאאא(Gravel ) 
אאאאאא

אאאK 
אאאאאacgi 

א،אW
7J13( )[ ])H(+)H+H+H+H(+)H+H(+H+H

d×d
ehfdbgcia 63216

21Volmetotal=
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،אאא،א
אאאאא(Rough Terrain ) K

F7–12E
אאאאאF7–12EW

אאאא
Height above Datum ( m ) 

א
Point no. 

106.68 A 
107.17 B 
106.97 C 
107.06 D 
107.50 E 
107.76 F 
107.96 g 
108.01 H 
108.68 I 

אאא104.00 m
אאacgiאאאא،

(25 x 20) m
אW

אאאאאאא
F104.00E،אאW


אא
Depth of cut  

(m)( 1-2) 

אא
Formation level 

(m) 2

אאאא
Height above Datum 

 ( m ) 1 

א
Point no. 

2.68 104.00 106.68 a 
3.17 104.00 107.17 b 
2.97 104.00 106.97 c 
3.06 104.00 107.06 d 
3.50 104.00 107.50 e 
3.76 104.00 107.76 f 
3.96 104.00 107.96 g 
4.01 104.00 108.01 h 
4.08 104.00 108.68 i 
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אאאאאאW


( ) ( ) ( )]421[

4
21

ehfdbigca HHHHHHHHH
dd

++++++++
×Volmetotal l=

( ) ( ) ( ) 325.6961]50.3401.476.306.317.3208.496.397.268.21[
4

2025 m=++++++++
×Volmetotal l=


،אאF7J13Eאאא،W




( ) ( ) ( ) ( )]6321[
6

21
ehfdbgcia HHHHHHHHH

dd
++++++++

×Volmetotal l= 

( ) ( ) ( ) ( ) 321 33.6968]50.3601.476.306.317.3396.397.2208.468.21[
6

m
dd

=++++++++
×Volmetotal l= 


7J4WאאVolume from contour lines     

אאאאאאא
אKאאK


F7J13WEאF7J14Eאאאא

אW
• Contour  130 = 100 m2 
• Contour  120 = 150 m2  
• Contour  110 = 240 m2  
• Contour  100 = 350 m2  
• Contour  90   = 490 m2  
• Contour  80   = 670 m2 



אא100 m Kאאא
אאא
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אW
Sum of cut=C130-120+C120-110+C110-100FאE


Fאא (IntervalContour

2
)120(ContourofArea)130(ContourofArea
×

+ C130-120= 


1250 m3=( ) 10

2
150100

×
+=C130-120

1250 m3=( ) 10
2

240150
×

+=C120-110

1250 m3=( ) 10
2

350140
×

+=C110-100


1250+1950+2950=6150 m3Zא


 Sum of fill =F100-90+F90-80FאE

 )14-7(مثال
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F100-90=(Area of Contour 90[(90)א]-Area of Contour 100)× 
 

 

אא(100) 
 

700 m3=( ) ( )100
2

350490
+×

−=F100-90

2700 m3=( ) ( )2010
2

490670
+×

+=F90-80


700+2700=3400 m3=א



Q1W450m310m אא

Q2W118 m3א9m א{א

Q3Wאאא15 m 4m אא{

א
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F7J15E


Q4Wאאאאאאא6 
m 











Q5Wאאא32.55 m אאK

א10m 













F7J16E
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Q6Wאאאאא










Q7Wאאאאא100 m 

















F7J17E

F7J18E
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Q8Wאאאאא100 m 
• Contour  150 = 50 m2 
• Contour  140 = 70 m2  
• Contour  130 = 130 m2  
• Contour  120 = 250 m2  
• Contour  110 = 510 m2  
• Contour  100 = 1120 m2 












F7J19E 
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Q9Wאאא70 m 
• Contour  70 = 700 m2 
• Contour  65 = 340 m2  
• Contour  60 = 180 m2  
• Contour  55 = 100 m2  
• Contour  50 = 60 m2  














F7J20E 
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Q10Wאאאאאא

W
• Contour  600 = 80 m2 
• Contour  580 = 180 m2  
• Contour  560 = 370 m2  
• Contour  540 = 750 m2  
• Contour  520 = 1520 m2  
• Contour  500 = 3100 m2 










אא540m Kאאא
אאא


Q11Wא  10 m C8 mC5 m אא

א




 
F7J22E 

F7J21E 
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אא
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The Greek 
Alphabet 

 
∝AAlpha

βBBeta

γΓGamma

δ∆Delta

∈EEpsilon

ζZZeta

ηHEta

θθTheta

ιILota

κ,xKKappa

λΛLambda

µMMu

νNNu

ξΞXi

oOOmicron

π,ϖΠPi

ρPRho

σΣSigma

τTTau

υϒUpsilon

φ,ϕΦPhi

χXChi

ψΨPsi

ωΩOmega
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א
K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K KK K
K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K KK K

אאWאK K K K K K K K K K K K K K K K K K K K K K K K K K K K1
1-1FאאEK K K K K K K K K K K K K K K K K K K K K K K K2

12אאUnits of measurementKK K K K K K K K K K K K K K K K K K K3
121אאאUnits of length measurements KK K K K K K K K K K K K3

1211אאאאאWK K K K K K K K K K K K K K K K K K3
1J2J1J2אאאאאK K K K K K K K K K K K K K K K4
1213אאאאאאאWK K K K K K K K K K K5

122אאunits of area measurement KK K K K K K K K K K K K K6
123אאunits of volume measurementWK K K K K K K K K K K K K7

13אאאWK K K K K K K K K K K K K K K K K K K K K K K K7
131אאThe sexayesimal systemK K K K K K K K K K K K K K K K K7
132אאאThe decimal or centesimal system KK K K K K K K K K K8

1-3-3אאאאאKRadian systemK K K K K K K K K K K K K K K K K9
1J3J4אאאאWK K K K K K K K K K K K K K K K K K9

אאWאאK K K K K K K K K K K K K K K K K K K K K K K K K14
2J1אאK K K K K K K K K K K K K K K K K K K K K K K K K K K15
2J2אאאK K K K K K K K K K K K K K K K K K K K K K K K K15

2J2J1אאאCartesian Coordinate SystemK K K K K K K K K15
2J2J2אאאPolar Coordinates SystemK K K K K K K K K K K16
2J2J3אאאאאK K K K K K K K K K K K K K K K K16
224אאאFאEK K K K K K K K K K K K K K K K K K17

2241אאFאאKEK K K K K K K K K K K K K K K K K K17
2242WאאאאCylinderical coordinatesK K K K K K K K K K K17
2243WאאאSherical coordinates systemK K K K K K K K K K18
2244WאאאאאאKK K K K K K K K K K K K K K19
2244WאאאאאאאWK K K K K K K K K K K20
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אאWאK K K K K K K K K K K K K K K K K K K K K K K K K K32
3J1K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K33
3J2אאK K K K K K K K K K K K K K K K K K K K K K K K K K K K33
3J3אאK K K K K K K K K K K K K K K K K K K K K K K K K K33

3J3J1אאאאאאאWK K K K K K K K K K K K K34
3J3J2אאאאאFאEK K K K K K K K K K K35
3J3J3אאאאאאK K K K K K K K K K K K K K36
3J3J4אאאאאאWK K K K K K K K K K K K K K37

3J4אאWK K K K K K K K K K K K K K K K K K K K K K K K K38
3J4J1אאאאאאאK K K K K K K K K K K K K38
342WאאאאאאKK K K K K K K K K K K K K K39
343WאאאאאאאWK K K K K K K K K K K K K39
344WאאאאאאWK K K K K K K K K K K K K K40

אאאWאאK K K K K K K K K K K K K K K K K K K K K K K K K43
41WאאWK K K K K K K K K K K K K K K K K K K K K K K K K K K K44

411WאאאאWGeographical North or True MeridianK K K K K K44
412WאאWMagnetic MeridianK K K K K K K K K K K K K K K K44

42WאאWAngle of DeclinationK K K K K K K K K K K K K K K K K K45
43WאאWBearingsK K K K K K K K K K K K K K K K K K K K K K K K46

431WאאאאWAzimuth or Circular BearingK K K K K K K K K K K K K46
432WאאאWBearing or Reduced BearingK K K K K K K K K K K K K46
433WאאאאאאWK K K K K K K K K K K K K K K K K K K47
4J3J4אאאאK K K K K K K K K K K K K K K K K K K K K K48

4J3J4J1אאאאאאאForward and Back AzimuthK K K48
4J3J4J2אאאאאאForward and Back  BearingK K K49

4J3J5אאאאאאאK K K K K K K K K K K K K K K K50
אאWאאK K K K K K K K K K K K K K K K K K K K K K K K53

5J1WWK K K K K K K K K K K K K K K K K K K K K K K K K K K K K54
5J2אאK K K K K K K K K K K K K K K K K K K K K K K K K54

5J2J1אWK K K K K K K K K K K K K K K K K K K K K K K55
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522WאאאאאWK K K K K K K K K K K K K K K56
53WאאWK K K K K K K K K K K K K K K K K K K K K K K K K58

5J3J1אאאFEK K K K K K K K K K K K K K K K K K59
אאWאK K K K K K K K K K K K K K K K K K K K K K K K K63

61WWK K K K K K K K K K K K K K K K K K K K K K K K K K K K K K64
62WאאWK K K K K K K K K K K K K K K K K K K K K K K K64

621WאWArea of TraingleK K K K K K K K K K K K K K K K K K K64
6211אאWK K K K K K K K K K K K K K K K K K K K K64
6212WאאאWK K K K K K K K K K K K K65
6213WאאWK K K K K K K K K K K K K K K K K K K K K65

623WאWArea of squareK K K K K K K K K K K K K K K K K K K K67
624WאWArea of rectangleK K K K K K K K K K K K K K K K K K67
625WאאWArea of parallelogramK K K K K K K K K K K K K K68
626WאWArea of rhombusK K K K K K K K K K K K K K K K K K K68
627WאWArea of trapezoid KK K K K K K K K K K K K K K K69
628WאאArea of regular polygon              .KK K K K K K K K K K69
6J2J9אאArea of Quadrilateral KK K K K K K K K K K K K K70
6J2J10אאArea of CircleKK K K K K K K K K K K K K K K K71
6J2J11אאאArea of circular Ring            KK K K K K K K K K K71
6J2J12אאאArea of sector KK K K K K K K K K K K K K K K72
6J2J13אאא Area of segment KK K K K K K K K K K K K K73
6J2J14אא.Area of EllipseK K K K K K K K K K K K K73
6J2J15אאArea of parabola KK K K K K K K K K K K K K74

6J3אאFאאEK K K K K K K K K K K K K K K K74
6J3J2אCOUNTING SQUAREK K K K K K K K K K K K75
633WאTrapezoidal ruleK K K K K K K K K K K K K K K K76
6J3J4Simpson's One Third RuleK K K K K K K K K K K K K K76

6J4אאאאArea by CoordinatesK K K K K K K K K K K K K79
65WאFאאEPlanimeterK K K K K K K K K K K K K K K K K K81

אאWאK K K K K K K K K K K K K K K K K K K K K K K K K K94
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7J1KK K K K K K K K K K K K K K K K K K K K K K K K K K K K K95
7J2אאVolume Computation by Geometric formulasK K K K K95

7-2-1אCubeK K K K K K K K K K K K K K K K K K K K K K K K K K95
7-2-2אאRectangular BoxK K K K K K K K K K K K K K K K K K K96

7J2J3אאאPrismK K K K K K K K K K K K K K K K K K K K K96
7J2J4אConeK K K K K K K K K K K K K K K K K K K K K K K K97
7J2J5אאFrustum of ConeK K K K K K K K K K K K K K K K97
7J2J6אאPyramidK K K K K K K K K K K K K K K K K K K K K K98
7J2J7אאCylinderK K K K K K K K K K K K K K K K K K K K K K98
7J2J8אSphereK K K K K K K K K K K K K K K K K K K K K K K K99
7J2J9אאFrustum of pyramidK K K K K K K K K K K K K K K K K99
7J2J10אאRight PrismK K K K K K K K K K K K K K K K K K K K100
7J2J11אאFrustum of prismK K K K K K K K K K K K K K K K100

7J3WאאWK K K K K K K K K K K K K K K K K K K K K K101
7J4WאאVolume from contour linesK K K K K K K K K K K107

אאK K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K KK115
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