
 

 
 

(33)   9.3   Application to Physics and Engineering 
The Centroid "Center of mass" 

 

To find the Centroid of region that lies 
under the curve ݕ =  (ݔ)݂

 To find the Centroid of region bounded by 
the curves  ݕ = ݕ , (ݔ)݂ = ݔ ,  (ݔ)݃ = ܽ and ݔ = ܾ 
 

 

Let the Centroid located at the point ( ݔ തതത ,   (തതത ݕ 
Let the Centroid located at the point ( ݔ തതത ,  (തതത ݕ 

1 

 
Find the area of the region 

 

ܣ  = න ௕ݔ݀ (ݔ)݂
௔  

 

 1 

 
Find the area of the region 

 

ܣ  = නሾ݂(ݔ) − ሿ(ݔ)݃ ௕ݔ݀
௔  

 

2 

Find the   ݔ തതത by  ݔ തതത = ܣ1 න ௕ݔ݀ (ݔ)݂ ݔ
௔  

 2 

Find the   ݔ തതത by  ݔ തതത = ܣ1 න (ݔ)ሾ݂ ݔ − ௕ݔ݀ ሿ(ݔ)݃
௔  

3 

Find the   ݕ തതത by  ݕ തതത = ܣ12 නሾ ௕ݔ݀ ሿଶ(ݔ)݂
௔  

 3 

Find the   ݕ തതത by ݕഥ = ܣ12 නሾ ݂(ݔ)ሿଶ − ሾ ሿଶ(ݔ)݃ ௕ݔ݀
௔  
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Solution ܣ =  න ௕(ݔ)݂
௔ ݔ݀  =   න(ݔ + 1)ଶ଴଴଻଴

ିଵ = ݔ݀   12008 ൥(ݔ + 1)ଶ଴଴଼൩ିଵ
଴ =  12008 ሾ1 − 0ሿ  =  12008   

തതത ݔ  = න ܣ1  ௕(ݔ)݂ݔ
௔ ݔ݀  = 2008 න ݔ)ݔ + 1)ଶ଴଴଻଴

ିଵ  ݔ݀  

ݑ      = ݒ݀                                   ݔ = ݔ) + 1)ଶ଴଴଻    ݀ݑ = ݒ                                   ݔ݀ = ݔ) 12008 + 1)ଶ଴଴଼ ܫ = ݒݑ − න  ݑ݀ ݒ

തതത ݔ  = 2008 ቂ 2008ݔ ݔ) + 1)ଶ଴଴଼ቃିଵ  ଴  − 2008 ∙ 12008 න(ݔ + 1)ଶ଴଴଼ଵ
ିଵ  ݔ݀  

      = 0 −  12009 ሾ(ݔ + 1)ଶ଴଴ଽሿିଵ଴   =  − 12009 ሾ1 − 0ሿ   =  −12009  
തതത ݕ  = ௕ݔ݀ ሿଶ(ݔ)නሾ݂ ܣ12 

௔ =  20082  න(ݔ + 1)ସ଴ଵସ ݀ݔ଴
ିଵ   = 1004 ∙ 14015  ሾ(ݔ + 1)ସ଴ଵହሿିଵ଴ = 10044015 ሾ1 − 0ሿ = 10044015 

൬   ܥ            −12009    , 10044015൰ 
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Intersection points  ݔଷ = 2 − ݔ       →       ݔ = ܣ 1 =  නሾ݂(ݔ) − ሿ௕(ݔ)݃

௔ ݔ݀  =  න(2 − ݔ − ଷ)ଵݔ
଴ ݔ݀  =  ൤2ݔ − ଶݔ 12  − ଷ൨଴ݔ 14

ଵ  = 2 − 12 −  14 =  8 − 2 − 14  =  54 

തതത ݔ  = න ܣ1  ݔ ∙ ሾ݂(ݔ) − ሿ௕(ݔ)݃
௔ ݔ݀  =  45 න 2)ݔ − ݔ − ଵݔ݀(ଷݔ

଴ =  45 න(2ݔ − ଶݔ − ଵݔ݀(ସݔ
଴  

     = 45  ൤ݔଶ − ଷݔ 13  − ହ൨଴ݔ 15
ଵ =  45 ൬1 − 13 − 15 ൰ =  45  ∙  15 − 5 − 315 = 45 ∙ 715  =  2875  

തതത ݕ  = ሿଶ(ݔ)නሾሾ݂ ܣ12  − ሾ݃(ݔ)ሿଶሿ௕
௔ ݔ݀  = 12 ∙  45 න(2 − ଶଵ(ݔ

଴ − ݔ݀   ଺ݔ  =  25 න(4 − ݔ4 +ଵ
଴ ଶݔ −  ݔ݀   (଺ݔ 

= 25  ൤4ݔ − ଶݔ2 + 13 ଷݔ − ଻൨଴ݔ 17 
ଵ =  25 ൤4 − 2 + 13 −  17൨ =  25 ൤2 + 13 −  17൨ =  25  ∙  42 + 7 − 321 =  25  ∙  4621  = ൬  ܥ  92105   2875  , 92105 ൰ 

Example 4 30  January  2008

 Find the centroid of the region R , which is bounded by the curve  

ݕ  = ݔ) + 1)ଶ଴଴଻ , the x-axis  and the lines ݔ = −1 and  ݔ = 0 

Example 5 
Find the centroid of the region bounded by the curves : 

31  August  2008 Aݕ = ,  ଷݔ ݔ + ݕ = 2 , and ݔ = 0 
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