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 Part1: Horizontal Tapping Over Uneven Or Sloping Ground 

 

 

 

 

 

 Total Horizontal Distance: 

- FWD =4.39 m 

- BWD=4.38 m 

 Average Horizontal Distance: 

Average Horizontal Distance = 
𝑭𝑾𝑫+𝑩𝑾𝑫

𝟐
=  

(𝟒.𝟑𝟗+𝟒.𝟑𝟖)

𝟐
= 4.385 m 

 Error = l AD – DA l = 4.39 – 4.38 = 0.01 

 Accuracy Relative 

Accuracy Relative To AD = 
𝒆𝒓𝒓𝒐𝒓

𝑨𝑫
= 

𝟎.𝟎𝟏

𝟒.𝟑𝟗
 = 1/439 

Accuracy Relative To DA = = 
𝒆𝒓𝒓𝒐𝒓

𝑫𝑨
= 

𝟎.𝟎𝟏

𝟒.𝟑𝟖
= 1/438 

 

 Part2 :Measuring The Sides & The Diagonals Of A Quadrilateral 

 FWD BWD AVG. 

AB 2.9m 2.85m 2.875m 

BC 2.64m 2.61m 2.625m 

CD 2.77m 2.78m 2.775m 

DA 3.62m 3.64m 3.63m 

AC 3.85m 3.86m 3.855m 

BD 4.35m 4.33m 4.34m 

 

 

 
  

 

 FWD BWD 

AB 1.60 m 1.59 m 

BC 1.59 m 1.58 m 

CD 1.20 m 1.21 m 

D 

C 

B 

A 

β1 

C 

B 

D 

𝛼1 
β2 

 

𝛼2 

A 

A 



 α1ANDα2: 

(DA)2=(CD)2+(AC)2-2 (CD)(AC) 𝐜𝐨𝐬 𝜶𝟏 

(3.63)2 = (2.775)2+(3.855)2-2(2.775)*(3.855)𝐜𝐨𝐬 𝜶𝟏 

α1=63.98 

(AB)2=(BC)2+(AC)2-2 (BC)(AC) 𝐜𝐨𝐬 𝜶𝟐 

(2.875)2 = (2.625)2+(3.855)2-2(2.625)*(3.855)𝐜𝐨𝐬 𝜶𝟐 

α2=48.21 

 β1 ANDβ2: 

(AB)2=(DA)2+(BD)2-2 (DA)(BD) 𝐜𝐨𝐬 𝜷𝟏 

(2.875)2 = (3.63)2+(4.34)2-2(3.63)*(4.34)𝐜𝐨𝐬 𝜷𝟏 

β1=40.67 

(BC)2=(CD)2+(BD)2-2 (DA)(BD) 𝐜𝐨𝐬 𝜷𝟐 

(2.625)2 = (2.775)2+(4.34)2-2(2.775)*(4.34)𝐜𝐨𝐬 𝜷𝟐 

β2=35.35 

 Diagonals length … 

𝛼3 = 𝛼1 + 𝛼2 = 112.19 

𝛽3 = 𝛽1 + 𝛽2 = 76.02 

(AC)2=(CD)2+(DA)2-2 (CD)(AD) 𝐜𝐨𝐬 𝜷𝟑 

(AC)2=(2.775)2+(3.63)2-2(2.775)(3.63)𝐜𝐨𝐬(𝟕𝟔. 𝟎𝟐)                     AC = 4.00 m 

(BD)2=(CD)2+(BC)2-2 (DC)(BC) 𝐜𝐨𝐬 𝜶𝟑 

(BD)2=(2.625)2+(2.775)2-2(2.775)(2.625)𝐜𝐨𝐬(𝟏𝟏𝟐. 𝟏𝟗)             BD = 4.480 m 

 



 Diagonals Error … 

error BD = |BDexp. - BDcalc.| = |4.34-4.480| = 0.14 

error AC = |ACexp.-ACcalc.| = |3.855-4.00| = 0.145 

 

 DiagonalsAccuracy ... 

accuracy BD = 
𝒆𝒓𝒓𝒐𝒓

𝑩𝑫𝒄𝒂𝒍𝒄
.=  

𝟎.𝟏𝟒

𝟒.𝟒𝟖𝟎
 = 

𝟏

𝟑𝟐
 =0.03125 

accuracy AC =
𝒆𝒓𝒓𝒐𝒓

𝑨𝑪𝒄𝒂𝒍𝒄
 =

𝟎.𝟏𝟒𝟓

𝟒.𝟎𝟎
 = 

𝟏

𝟐𝟕.𝟓𝟖
 = 0.03625 
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 Angles (α,β,𝜸 and,𝜼) 

- 𝒔𝒊𝒏
𝜶

𝟐
=

𝒂𝟏𝒂𝟐  

𝟐𝑳𝟏
                    𝒔𝒊𝒏

𝜶

𝟐
=

𝟎.𝟕

𝟐∗𝟎.𝟓
                     α = 88.85 

- 𝒔𝒊𝒏
𝜷

𝟐
=

𝒃𝟏𝒃𝟐

𝟐𝑳𝟏
                     𝒔𝒊𝒏

𝜷

𝟐
=

𝟎.𝟕𝟖

𝟐∗𝟎.𝟓
                     β = 102.52 

- 𝒔𝒊𝒏
𝜸

𝟐
=

𝒄𝟏𝒄𝟐

𝟐𝑳𝟏
                      𝒔𝒊𝒏

𝜸

𝟐
=

𝟎.𝟖𝟓

𝟐∗𝟎.𝟓
                          𝜸 = 116.42 

- 𝒔𝒊𝒏
𝜼

𝟐
=

𝒅𝟏𝒅𝟐

𝟐𝑳𝟏
                     𝒔𝒊𝒏

𝜼

𝟐
=

𝟎.𝟔

𝟐∗𝟎.𝟓
                          𝜼 = 73.73 

Angular closing error: 

ω = |360 − ∑ Angles| = 

|360 − (88.85 + 102.52 + 116.42 + 73.73| =21.52 

 Traverse to scale (1/100): 

- AB = 2.9m =290 cm                                   
𝟏

𝟏𝟎𝟎
=

𝒙

𝟐𝟗𝟎
= 𝟐. 𝟗𝒄𝒎 

- BC = 2.64m =264 cm                                 
𝟏

𝟏𝟎𝟎
=

𝒙

𝟐𝟔𝟒
= 𝟐. 𝟔𝟒𝒄𝒎 

- CD = 2.77m =277 cm                                 
𝟏

𝟏𝟎𝟎
=

𝒙

𝟐𝟕𝟕
= 𝟐. 𝟕𝟕𝒄𝒎 

- DA = 3.62m =362 cm                                 
𝟏

𝟏𝟎𝟎
=

𝒙

𝟑𝟔𝟐
= 𝟑. 𝟔𝟐𝒄𝒎 

 

------ Length (m) 

AB 2.9 

BC 2.64 

CD 2.77 

DA 3.62 

a1,a2 0.7 
b1,b2 0.78 

c1,c2 0.85 

d1,d2 0.60 

A 

D 

A 

0.5m 0.5m 

a1 a2 

B 

C 

α 

β 

𝜸 

𝜼 



 The Linear Closing Error is : 

AA' = 0.9cm(at scale1:100)= 0.9 m 

 relative error =
𝑨𝑨′

𝑨𝑩+𝑩𝑪+𝑪𝑫+𝑫𝑨
 =

𝟎.𝟗

𝟐.𝟗+𝟐.𝟔𝟒+𝟐.𝟕𝟕+𝟑.𝟔𝟐
= 𝟎. 𝟎𝟕𝟓𝒎 

 

 ERROR TRIANGLE IN SCALE (1/50): 

- AB = 2.9m =290 cm                            
𝟏

𝟓𝟎
=

𝒙

𝟐𝟗𝟎
= 𝟓. 𝟖𝒄𝒎 

- BC = 2.64m =264 cm                                 
𝟏

𝟓𝟎
=

𝒙

𝟐𝟔𝟒
= 𝟓. 𝟐𝟖𝒄𝒎 

- CD = 2.77m =277 cm                                 
𝟏

𝟓𝟎
=

𝒙

𝟐𝟕𝟕
= 𝟓. 𝟓𝟒𝒄𝒎 

- DA = 3.62m =362 cm                                 
𝟏

𝟓𝟎
=

𝒙

𝟑𝟔𝟐
= 𝟕. 𝟐𝟒𝒄𝒎 

- AA' = 0.9m =90 cm                                 
𝟏

𝟓𝟎
=

𝒙

𝟗𝟎
= 𝟏. 𝟖𝒄𝒎 

- AA' =(AB+BC+CD+DA)=(5.3+5.28+5.54+7.24)=23.86 
 

 

 

 

 

 

 

 

- DD'=  
𝑨α∗

𝑨𝑨"
=

𝑫𝑫"

𝑨𝑫
  =

𝟏.𝟖

𝟐𝟑.𝟖𝟔
=

𝑫𝑫"

𝟏𝟔.𝟔𝟐
 =1.25 cm                                0.0125 m 

- CC'=  
𝑨α∗

𝑨𝑨"
=

𝑪𝑪"

𝑨𝑪
  =

𝟏.𝟖

𝟐𝟑.𝟖𝟔
=

𝑪𝑪"

𝟏𝟏.𝟎𝟖
 = 0.835 cm                             8.35*10-3 m 

- BB'=  
𝑨α∗

𝑨𝑨"
=

𝑫𝑫"

𝑨𝑩
  =

𝟏.𝟖

𝟐𝟑.𝟖𝟔
=

𝑫𝑫"

𝟓.𝟖
 =0.437 cm                                4.37*10-3m 

 

 

 

 

 

 

 

 

 

 

A' D 

B" 

D" 

C"

" 

α* 

C B 

1.8 

A 

0.437 

0.835 

1.25 
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------------- B.S F.S CUM.Distanse Point 

Upper 1.53  
***** 
***** 

 
***** 
***** 

 
A Middle  1.503 

lower 1.487 

AVR.. 1.507 

Upper 1.493 1.493  
10 

 
B Middle  1.467 1.463 

lower 1.443 1.44 

AVR.. 1.467 1.465 

Upper 1.52 1.537  
20 

 
C Middle  1.503 1.513 

lower 1.483 1.487 

AVR.. 1.502 1.512 

Upper 1.553 1.565  
29 

 
D Middle  1.53 1.54 

lower 1.517 1.51 

AVR.. 1.533 1.538 

Upper  
***** 
***** 

1.507  
37.5 

 
A Middle  1.495 

lower 1.48 

AVR.. 1.494 

A 

D 

C 

B 



 ID#1430018  LASR (4#/100)                    00.18 

 

 

 CHECK: 

∑ 𝑩𝑺 − ∑ 𝑭𝑺 = 𝐿𝐴𝑆𝑇 𝐸𝐿𝐸𝑉 − 1𝑇𝐻𝐸𝐿𝐸𝑉 

                     6.009 − 6.006 = 00.18 − 00.18 

 

 

 

 

 

 

 

 

POINT BS HI FS ELEVATION #SET UP 

A 1.507 1.687 ----- 00.18 0 

B 1.467 1.689 1.465 00.222 1 

C 1.502 1.679 1.512 00.177 2 

D 1.533 1.674 1.538 00.141 3 

A ----- ----- 1.494 00.18 4 

SUM 6.009 ----- 6.009 ----- ----- 
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 DATA and SKETCH: 

 

 

 

 

 

 

 

 ELEVATIONS, (HI's): 

 

 CHECK: 

∑ 𝑩𝑺 − ∑ 𝑭𝑺 = 𝐿𝐴𝑆𝑇 𝐸𝐿𝐸𝑉 − 1𝑇𝐻𝐸𝐿𝐸𝑉 

                     4.195 − 4.198 = 00.177 − 00.18 = −0.003 

 Error in (A): 

LAST ELEV – 1THELEV = 0.177-0.18= -0.003 

 Allowable error =𝑚×√𝐾 

                             = 12×10−3×√𝐾                                   

                             = 12×10−3×√22.20 ∗ 10−3 

                                       = 0.00178 

 The error in A is not OK. (17.2mm>12mm) 

 

 
BS FS 

CUM 
DISTAUNCE 

A 1.393 ----- ----- 

B 1.385 1.383 7 

C 1.417 1.43 15.20 

D ----- 1.385 22.20 

POINT BS HI FS ELEVATION #SET UP 

A 1.393 1.573 ----- 00.18 0 

B 1.385 1.575 1.383 00.19 1 

C 1.417 1.562 1.43 00.145 2 

A ----- ----- 1.385 00.177 3 

SUM 4.195 ----- 4.198 ----- ----- 



 Accuracy: 

                            =
𝑒𝑟𝑟𝑜𝑟

𝑡𝑜𝑡𝑎𝑙 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒
=

−0.003

22.20
=

−1

7400
= −1.35 ∗ 10−4 

 Correction when we use Cumulative distance & corrected elevation: 

Correction for point A = 
𝐶𝑢𝑚𝑢𝑙𝑎𝑡𝑖𝑣𝑒 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒

𝑡𝑜𝑡𝑎𝑙 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒
×−𝑒𝑟𝑟𝑜𝑟 

                                         = 
22.20

22.20
×0.003 = 0.003 

 

     Correction elevation for point A = Correction + elevation  

                                                          = 0.003 + 0.177 = 0.18 

point Elev. Cumulative 
distance 

correction Corrected 
Elev. 

A 0.18 0 = 
0

22.20
×0.003= 0 0.18(fixd) 

B 0.19 7 = 
7

22.20
×0.003= 0.0009 0.1909 

C 0.145 15.20 = 
15.20

22.20
×0.003= 0.002 0.147 

A 0.177 22.20 = 
22.20

22.20
×0.003= 0.003 0.18 

 Correction when we use # of setup & corrected elevation: 

          Correction for point A = 
#𝑜𝑓 𝑠𝑒𝑡𝑢𝑝

𝑡𝑜𝑡𝑎𝑙 # 𝑜𝑓 𝑠𝑒𝑡𝑢𝑝
×𝑒𝑟𝑟𝑜𝑟   = 

3

3
×0.003 = 0.003 

          Correction elevation for point A = Correction + elevation  

                                                                    = 0.003 + 0.177 = 0.18 

point Elev. # of setup correction 
Corrected 

Elev. 

A 0.18 
0 
 

= 
0

3
×0.003 = 0 0.18(fixd) 

B 0.19 1 = 
1

3
×0.003 = 0.001 0.191 

C 0.145 
2 
 

= 
2

3
×0.003 =0.002 0.147 

A 0.177 3 = 
3

3
×0.003 = 0.003 0.18 
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 Data: 

Elev. BM(A) = 0018/100 = 00.18 m                 B.S reading = 3.987 m 

point BS HI FS Elev 

BM 3.987 4.167 ----- 00.18 

H8 ----- ----- 2.853 1.314 

 

point IS elevation  point IS elevation 

A1 3.225 0.942 B1 3.015 1.152 
A2 3.123 1.044 B2 2.975 1.192 
A3 3.105 1.062 B3 2.965 1.202 

A4 2.977 1.19 B4 2.853 1.314 
A5 3.017 1.15 B5 2.795 1.372 
A6 3.197 0.97 B6 2.777 1.39 
A7 3.255 0.912 B7 2.870 1.297 

A8 3.345 0.822 B8 3.227 0.94 

C1 2.957 1.21 D1 2.913 1.254 
C2 2.805 1.362 D2 2.755 1.412 
C3 2.577 1.61 D3 2.320 1.847 

C4 2.347 1.82 D4 2.200 1.967 
C5 2.353 1.814 D5 2.220 1.947 
C6 2.597 1.57 D6 2.343 1.824 
C7 2.923 1.244 D7 2.855 1.312 

C8 3.103 1.064 D8 3.015 1.152 

E1 2.853 1.314 F1 2.755 1.412 
E2 2.703 1.464 F2 2.665 1.502 
E3 2.300 1.867 F3 2.563 1.604 

E4 2.223 1.944 F4 2.300 1.867 
E5 2.215 1.952 F5 2.315 1.852 
E6 2.330 1.837 F6 2.523 1.644 
E7 2.575 1.592 F7 2.695 1.472 

E8 3.000 1.167 F8 2.985 1.182 



G1 2.710 1.457 H1 2.693 1.474 
G2 2.705 1.462 H2 2.777 1.39 

G3 2.585 1.582 H3 2.695 1.472 
G4 2.550 1.617 H4 2.713 1.454 
G5 2.560 1.607 H5 2.755 1.412 
G6 2.623 1.544 H6 2.783 1.384 

G7 2.873 1.294 H7 2.793 1.374 
G8 2.955 1.212 H8 ----- 1.314 

 CHECK: 

∑ 𝑩𝑺 − ∑ 𝑭𝑺 = 𝐿𝐴𝑆𝑇 𝐸𝐿𝐸𝑉 − 1𝑇𝐻𝐸𝐿𝐸𝑉 

                     3.987 − 2.853 = 1.314 − 0.18 = 1.134 

 Contour interval = 
𝑚𝑎𝑥.𝑒𝑙𝑒𝑣𝑎𝑡𝑖𝑜𝑛−𝑚𝑖𝑛.𝑒𝑙𝑒𝑣𝑎𝑡𝑖𝑜𝑛

# 𝑜𝑓 𝑙𝑖𝑛𝑒+1
 

                               = 
1.967−0.822

9+1
  

                                         = 0.1145                                              

 CC1 = min. + CI = 0.822+ 0.1145 = 0.9365          

 CC2 = CC1 + CI = 0.9365 + 0.1145 = 1.051 

 CC3 = CC2 + CI = 1.051 + 0.1145 = 1.1655                                                                                 

 CC4 = CC3 + CI = 1.1655 + 0.1145 = 1.28  

 CC5 = CC4 + CI = 1.28 + 0.1145 = 1.3945  

 CC6 = CC5 + CI = 1.3945 + 0.1145 = 1.509 

 CC7 = CC6 + CI = 1.509 +0.1145 = 1.6235  

 CC8 = CC7 + CI = 1.6235 + 0.1145 = 1.738  

 CC9 = CC8 + CI = 1.738 + 0.1145 = 1.8525 
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    RAB = 1.423 m                                              RCD = 1.457m                                                                                       

         RAD = 1.52 m                                  RCB = 1.355 m 

 

 ∆𝐇true = RCD - RCB = 1.455 – 1.347 = 0.102  

 

 ∆𝐇true  = R'AD - R'AB  

          RCD - RCB = (RAD - 25𝜶) – (RAB - 5𝜶) 

          0.102 = ( 1.52 - 25𝜶) – ( 1.423 - 5𝜶) 

           𝜶 = −𝟎. 𝟎𝟎𝟎𝟐𝟓 m/m        @error is negative, so the error must be 

                                                              added to the read.   

 collmation error α per 5m hoeizantally: 

α*5=-0.00025*5=-0.00125 m/5m 

 Correction : 

 

Check …     RCD - RCB = R'CD - R'CB = R'AD - R'AB =  

                    (1.457-1.355) = (1.4595-1.3575) = (1.52625-1.42425) 

                     =0.102   it is ok 

POINT CORRECTION 

R'CD RCD - 𝟏𝟎𝜶 1.457 - 10×(−𝟎. 𝟎𝟎𝟎𝟐𝟓)=1.4595 

R'CB RCB - 𝟏𝟎𝜶 1.355 -  10×(−𝟎. 𝟎𝟎𝟎𝟐𝟓)=1.3575 

R'AB RAB - 𝟓𝜶 1.423 - 5×(−𝟎. 𝟎𝟎𝟎𝟐𝟓)   = 1.42425 

R'AD RAD - 𝟐𝟓𝜶 1.52 - 25×(−𝟎. 𝟎𝟎𝟎𝟐𝟓)  =1.52625 

5m 10 m 10 m D A B C 
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   1** تعويض يوم الأربعاء مع مجموعة 

 

 



 Horizontal  Angle :  

     

 

                                                                  

 A 

 

 

 B 

 

 Use Difference method : 

FL< AB=B(I)-A(I)= 302O51'35''-250O03'00''=52O48'35'' 

FR<AB=B(II)-A(II)= 122O30'30''-70O03'30''=52O27'00'' 

AB< =Avg. = 
∆.𝐈+∆.𝐈𝐈 

𝟐
=

52°48’35’’+52°27’00’’

𝟐
=52O37'47.5'' 

***** FL FR FL< AB FR<AB Angle 

A 250O03'00'' 70O03'30'' 
52O48'35'' 52O27'00'' 52O37'47.5'' 

B 302O51'35'' 122O30'30'' 

 

 Means method  

            mean A 250O00'00''+(0°03'00'+0°03''30'')/2 = 250O03'15'' 

            mean B = 302O00'00''+(00O51'35''+00O30'30'')/2 = 302°41''2.5''  

 

 

 

 

 

***** FL FR 

A 250O03'00'' 70O03'30'' 

B 302O51'35'' 122O30'30'' 



 Vertical  Angle : 

 

 

 

 

 

 

 

 

 A 

 

 AB=FL(I)-FL(I)= 8O19'15''+171O38'20''=179O57'35'' 

- index error = 
|𝟏𝟖𝟎°−𝟏𝟕𝟗°𝟓𝟕’𝟑𝟓’’|

𝟐
 =  𝟎°𝟏’𝟏𝟐. 𝟓’’ 

- Correct the I (F.L)    = 8O19'15''+ 𝟎°𝟏’𝟏𝟐. 𝟓’’= 8O20'27.5'' 

- Correct the II (F.R) =𝟏𝟕𝟏°𝟑𝟖’𝟐𝟎’’ +  𝟎°𝟏’𝟏𝟐. 𝟓’’= 171O39'32.5'' 

 

  Angle of elevation = 8O20'27.5'' 

        zenithal angle = 90o - Angle of elevation   

                             = 90o - 8O20'27.5'' 

                     = 81O39'32.5'' 

 

 

***** FL FR 

A 8O19'15'' 171O38'20'' 

point I (F.L) II (F.R) *𝒔𝒖𝒎 index error 

A 8O19'15'' 171O38'20'' 179O57'35'' 𝟎°𝟐’𝟐𝟓’’ 

A’ 8O20'27.5'' 171O39'32.5'' 𝟏𝟖𝟎°𝟎’𝟎’’ - 
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 𝒎 = [
(𝑳𝟏−𝑳𝟎)×𝒏

𝟑𝟔𝟎
] 

-Mean angle 𝐀𝟎𝐁 = 
𝑳𝒇−𝑳𝒊

𝒏
+ 𝒎×

𝟑𝟔𝟎

𝒏
 

=
𝟑𝟒𝟎°𝟒𝟔’𝟐𝟎’’−𝟎°𝟎’𝟎’’

𝟒
+ [𝟎]×

𝟑𝟔𝟎

𝟒
=85°11’35’’ 

-Mean angle 𝐁𝟎𝐂 = 
𝑳𝒇−𝑳𝒊

𝒏
+ 𝒎×

𝟑𝟔𝟎

𝒏
      

=  
𝟏𝟐𝟔°𝟒𝟒’𝟏𝟎’’−𝟑𝟒𝟎°𝟒𝟔’𝟐𝟎’’

𝟒
+ [𝟐]×

𝟑𝟔𝟎

𝟒
=𝟏𝟐𝟔°𝟐𝟗’𝟐𝟕. 𝟓’’ 

-Mean angle 𝐂𝟎𝐀 = 
𝑳𝒇−𝑳𝒊

𝒏
+ 𝒎×

𝟑𝟔𝟎

𝒏
 

=
𝟐°𝟐𝟗’𝟒𝟎’’−𝟏𝟐𝟔°𝟒𝟒’𝟏𝟎’’

𝟒
+ [𝟐]×

𝟑𝟔𝟎

𝟒
=𝟏𝟒𝟖°𝟓𝟔’𝟐𝟐. 𝟓’’ 

 ∑ 𝒂𝒏𝒈𝒍𝒆 85°11’35’’+ 𝟏𝟐𝟔°𝟐𝟗’𝟐𝟕. 𝟓’’ + 𝟏𝟒𝟖°𝟓𝟔’𝟐𝟐. 𝟓’’ 

                = 360°37’25’’ 

 Error = 360 -∑ 𝒂𝒏𝒈𝒍𝒆 

          = 360 - 360°37’25’’= 0°37’25’’ 

 Check error = 
𝒍𝒂𝒔𝒕 𝒓𝒆𝒂𝒅𝒊𝒏𝒈

𝒏
 

                      = 
𝟐°𝟐𝟗’𝟒𝟎’

𝟒
 

                      = 0°37’25’’ 

 

 

 

 

***** AOB BOC COA 
L0 0°0’0’’ 340°46’20’’ 126°44’10’’ 
L1 85°12’40’’ 107°33’40’’ 275°36’30’’ 
L2 170°21’30’’ 234°43’50’’ 64°55’30’’ 
L3 255°26’30’’ 1°18’30’’ 213°40’50’’ 
L4 340°46’20’’ 126°44’10’’ 2°29’40’’ 

m 0 2 2 



 

 correction angles: =
𝒆𝒓𝒓𝒐𝒓∗𝒂𝒏𝒈𝒍𝒆

𝟑𝟔𝟎
 

corrected angle 𝐀𝟎𝐁=(0°37’25’’/360)x85°11’35’’ 

                                      =0°8’51.27’’ 

corrected angle 𝐁𝟎𝐂=(0°37’25’’/360)X 𝟏𝟐𝟔°𝟐𝟗’𝟐𝟕. 𝟓’’ 

                                     =0°13’8.81’’ 

         corrected angle 𝐂𝟎𝐀=(0°37’25’’/360)X 𝟏𝟒𝟖°𝟓𝟔’𝟐𝟐. 𝟓’’ 

                                     =0°15’28.8’’ 

 

 corrected angles: =(Angle – correction) 

corrected angle 𝐀𝟎𝐁= 85°11’35’’- 0°8’51.27’’= 85°2’43.73’’ 

 

corrected angle 𝐁𝟎𝐂=𝟏𝟐𝟔°𝟐𝟗’𝟐𝟕. 𝟓’’- 0°13’8.81’’= 126°16’18.69’’ 

 

corrected angle 𝐂𝟎𝐀=𝟏𝟒𝟖°𝟓𝟔’𝟐𝟐. 𝟓’’- 0°15’28.8’’=148°40’53.7’’ 

 

 Check : 

 

85°2’43.73’’+126°16’18.69’’+148°40’53.7’’=359°59’56.39’’ 
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