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Sheet (6) 

Areas a Volumes (Part 2) 

 

A) Calculating area of irregular shapes 

A-a) Rises Method         طريقة الارتفاعات    

 

 

It is also called ‘average height method’ where the given shape is divided into 

equal parts. 

  

Area = 𝑵.𝑳  [
𝒉𝟏+𝒉𝟐+𝒉𝟑+𝒉𝟒+𝒉𝟓+𝒉𝟔+⋯+𝒉𝒏+𝟏)

𝑵+𝟏
]  

N = Number of divisions (parts) 

L = Length of individual part 

Average height =  
𝑕𝑒𝑖𝑔𝑕𝑡𝑠

𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑕𝑒𝑖𝑔𝑕𝑡𝑠
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A-2) Trapezoidal Method  طريقة اشباه المنحرفات    

 

 

 Area = 
𝑳

𝟐
   𝐡𝟏+ 𝐡𝟖 +  𝟐(𝐡𝟐+ 𝐡𝟑+ 𝐡𝟒+ 𝐡𝟓+ 𝐡𝟔+ 𝐡𝟕)  

h1 = first height 

h7 = represents height of one before the last height 

 

 

A-3)  3ÉÍÐÓÏÎȬÓ /ÎÅ 4ÈÉÒÄ 2ÕÌÅ     طريقة سيمسون 

 

This method is more accurate than the previous methods  

Area = 
𝐿 

3
[(first + last) +  2 odd heights+  4 even heights)]  
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Example:  Calculate the area of the following figure ? 

 

Solution: using Trapezoid method  

Area of the triangle at the right end = X1 

X1 = 
1

2
(1.11) ∗2 = 1.11 𝑚2 

Area of the triangle at the left end = X2 

X1 =
1

2
(0.81) ∗2.61 = 1.06 𝑚2 

Area of the rest of the shape using trapezoidal method 

 X3 = 
𝟏.𝟓

𝟐
   2.61 + 2 +  2(3.52 + 3.48 + 4.18 + 4.51 + 4.05 + 3.03 +

2.5) = 41.36  𝑚2 

Area of the shape = X1 + X2 + X3  

                                 = 1.11 + 1.06 + 41.36 = 43.53  𝑚2 

Using Simpsonôs One Third Rule    

X3 = 
1.5 

3
(2.61 + 2 +  2 (3.48 + 4.51 + 3.03) +  4 (3.52 + 4.18 +

4.05 + 2.5)  = 41.82 𝑚2 

Area of the shape = X1 + X2 + X3  

                                 = 1.11 + 1.06 + 41.82 = 43.99  𝑚2 
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B)  Areas of shapes surrounded by straight lines 
 

B-1) Coordinate method 

 

 

 

𝑿𝟏

𝒀𝟏
 .  
𝑿𝟐

𝒀𝟐
  .  
𝑿𝟑

𝒀𝟑
  .  
𝑿𝟒

𝒀𝟒
  .  
𝑿𝟏

𝒀𝟏
  

 

Area = 
𝟏

𝟐
 (  sum                   -   sum                        ) 

 

Area = 
𝟏

𝟐
 ( 𝑿𝟏𝒀𝟐 +  𝑿𝟐𝒀𝟑 +  𝑿𝟑𝒀𝟒 +  𝑿𝟒𝒀𝟏 ) −( 𝑿𝟏𝒀𝟒 +  𝑿𝟒𝒀𝟑 +

 𝑿𝟑𝒀𝟐 +  𝑿𝟐𝒀𝟏 )   

 

Area = 
𝟏

𝟐
 𝑿𝟏 𝒀𝟐−𝒀𝟒 + 𝑿𝟐 𝒀𝟑−𝒀𝟏 + 𝑿𝟑 𝒀𝟒−𝒀𝟐 + 𝑿𝟒 𝒀𝟏−𝒀𝟑     
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Exercises: 

 

1) Use Simpson‘s One Third Rule to calculate the area the following 
figure. Horizontal distances are in meters. (Final exam 1433-1) 

 

  

 

 

 

    

 

 

2) Use Simpson‘s One Third Rule   to calculate the area of the following 
figure. 
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3) Compute the area in hectare units of the traverse 1-2-3-4-5, if its 
heads coordinates are as follows:  (Final exam 1433-1) 

 

Point 1 2 3 4 5 

X, m 50 50 300 300 250 

Y, m  600 300 300 600 800 

 

 

4) Compute the area in hectars units of the Traverse ABCDEF, if its 
heads coordinates are as follows: 

  

Point X,m Y,m 

A 1000 1000 
B 1298.276  1018.721 

C 1318.650 1144.88 

D 1220.856 1250.691 

E 951.916 1220.575 

F 958.436 1061.045 
 

 

5) Compute the area in fadden units of the traverse ABCDE, if its heads 
coordinates are as follows: 

 

Point A B C D E 

X, m 750 750 1000 1000 950 

Y, m  1100 1000 1000 1300 1300 

 

Good Luck 

Dr. SaMeH  Ahmed  


