
  

UNIT – III 

NUMERICAL DIFFERENTIATION AND INTEGRATION 

PROBLEMS BASED ON  DERIVATIVES FROM DIFFERENCE FORMULA 

 

 

 

 

 



  

 

 

 

 

 



  

 

 

 

 

 

 

 

 

 

 



  

 

 

 

 

 

 

 

 

 

 

 



  

 

 

𝑵𝒆𝒘𝒕𝒐𝒏’𝒔 𝑭𝒐𝒓𝒘𝒂𝒓𝒅 𝑭𝒐𝒓𝒎𝒖𝒍𝒂 

𝒚(𝒙) = 𝒚𝟎 +
𝒖

𝟏!
∆𝒚𝟎 +

𝒖(𝒖 − 𝟏)

𝟐!
∆𝟐𝒚𝟎 +

𝒖(𝒖 − 𝟏)(𝒖 − 𝟐)

𝟑!
∆𝟑𝒚𝟎 + ⋯ … … … … .. 

𝒖 =
𝒙−𝒙𝟎

𝒉
    𝒂𝒏𝒅    𝒉 = 𝒙𝟏 − 𝒙𝟎      

 

 

 

 

𝑵𝒆𝒘𝒕𝒐𝒏’𝒔 𝑩𝒂𝒄𝒌𝒘𝒂𝒓𝒅 𝑭𝒐𝒓𝒎𝒖𝒍𝒂 

𝒚(𝒙) = 𝒚𝒏 +
𝒗

𝟏!
𝛁𝒚𝒏 +

𝒗(𝒗 + 𝟏)

𝟐!
𝛁𝟐𝒚𝒏 +

𝒗(𝒗 + 𝟏)(𝒗 + 𝟐)

𝟑!
𝛁𝟑𝒚𝒏 + ⋯ … … … … .. 

𝒉 = 𝒙𝟏 − 𝒙𝟎    𝒗 =
𝒙−𝒙𝒏

𝒉
  

 

 

 

 

 

 

 

 

 



  

1.  𝑭𝒐𝒓 𝒕𝒉𝒆 𝒇𝒐𝒍𝒍𝒐𝒘𝒊𝒏𝒈 𝒅𝒂𝒕𝒂. 
 

𝒙 𝟏. 𝟎 𝟏. 𝟏 𝟏. 𝟐 𝟏. 𝟑 1.4 1.5 1.6 

𝒚 𝟕. 𝟗𝟖𝟗 𝟖. 𝟒𝟎𝟑 𝟖. 𝟕𝟖𝟏 𝟗. 𝟏𝟐𝟗 9.451 9.750 10.031 

Find 
𝑑𝑦

𝑑𝑥
 and 

𝑑2𝑦

𝑑𝑥2
 at x=1.1  

Given : 
𝒙𝟎 = 1.0        𝒚𝟎 = 𝟕. 𝟗𝟖𝟗 
𝒙𝟏 = 𝟏. 𝟏       𝒚𝟏 = 𝟖. 𝟒𝟎𝟑 
𝒙𝟐 = 𝟏. 𝟐       𝒚𝟐 = 𝟖.781 

 
𝒙

 𝟑 = 𝟏. 𝟑       𝒚𝟑 = 𝟗. 𝟏𝟐𝟗 

 
𝒙𝟒 = 1.4        𝒚𝟒 = 𝟗. 𝟒𝟓𝟏 
𝒙𝟓 = 𝟏. 𝟓       𝒚𝟓 = 𝟗. 𝟕𝟓𝟎 
𝒙𝟔 = 𝟏. 𝟔       𝒚𝟔 = 𝟏𝟎. 𝟎𝟑𝟏 
 

𝒙 𝒚 ∆𝒚 ∆𝟐𝒚 ∆𝟑𝒚 ∆𝟒𝒚 ∆𝟓𝒚 ∆𝟔𝒚 

𝟏. 𝟎 

𝟏. 𝟏 

𝟏. 𝟐 

𝟏. 𝟑 

   1.4 

   1.5 

  1.6 

𝟕. 𝟗𝟖𝟗 

𝟖. 𝟒𝟎𝟑 

𝟖.781 

 

𝟗. 𝟏𝟐𝟗 

9.451 

9.750 

10.031 

 

𝟎. 𝟏𝟒𝟏 
(∆𝒚𝟎) 

 
𝟎. 𝟑𝟕𝟖 

𝟎. 𝟑𝟒𝟖 
 
 

0.322 
 
 

0.299 
 
 

0.281 

 
 

−𝟎. 𝟎𝟑𝟔 
(∆𝟐𝒚𝟎) 

 

−𝟎. 𝟎𝟑𝟎 
 

-0.026 
 
 

-0.023 

 

-0.018 

 

 
 
0.006 

(∆𝟑𝒚𝟎) 
 

0.004 

 

0.004 

 

0.005 

 

 

 

-0.02 

 

0.0 

 

 

-0.01 

 

 

 

0.002 

 

 

-0.001 

 

 

 

 

 

-0.003 

 

 

 



  

 

 

(
𝑑𝑦

𝑑𝑥
)

𝒙𝟎

=
𝟏

𝒉
[∆𝒚𝟎

−
𝟏

𝟐
∆𝟐𝒚𝟎 +

𝟏

𝟑
∆𝟑𝒚𝟎 −

𝟏

𝟒
∆𝟒𝒚𝟎 +

𝟏

𝟓
∆𝟓𝒚𝟎 −

𝟏

𝟔
∆𝟔𝒚𝟎] 

𝒉 = 𝟎. 𝟏 

(
𝑑𝑦

𝑑𝑥
)

𝒙𝟎

= (
𝑑𝑦

𝑑𝑥
)

𝟏.𝟏
=

𝟏

𝟎. 𝟏
[𝟏. 𝟏𝟒𝟏 −

𝟏

𝟐
(−𝟎. 𝟎𝟑𝟔) +

𝟏

𝟑
(𝟎. 𝟎𝟎𝟔) −

𝟏

𝟒
(−𝟎. 𝟎𝟐)

+
𝟏

𝟓
(𝟎. 𝟎𝟎𝟐) −

𝟏

𝟔
(−𝟎. 𝟎𝟎𝟑)] 

                         =3.946 

(
𝑑2𝑦

𝑑𝑥2)
𝒙𝟎

=
𝟏

𝒉𝟐 [∆𝟐𝒚𝟎 − ∆𝟑𝒚𝟎 +
𝟏𝟏

𝟏𝟐
∆𝟒𝒚𝟎 −

𝟓

𝟔
∆𝟓𝒚𝟎 +

𝟏𝟑𝟕

𝟏𝟖𝟎
∆𝟔𝒚𝟎] 

                                     =
𝟏

(𝟎.𝟏)𝟐
[(−𝟎. 𝟎𝟑𝟔) − (𝟎. 𝟎𝟎𝟔) +

𝟏𝟏

𝟏𝟐
(−𝟎. 𝟎𝟐) −

𝟓

𝟔
(𝟎. 𝟎𝟎𝟐) +

𝟏𝟑𝟕

𝟏𝟖𝟎
(−𝟎. 𝟎𝟎𝟑)] 

                          =   -3.545 

 



  

 

 

 

 

 

 



  

 

 

 

 

 

 

 

 

 



  

 

 

 

 

 

 

 



  

 

 

 

 



  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  

 

 

 

 

 

 

 

𝟐. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒗𝒂𝒍𝒖𝒆 𝒐𝒇 𝒚 𝒘𝒉𝒆𝒏 𝒙 = 𝟐 𝒇𝒐𝒓 𝒕𝒉𝒆 𝒇𝒐𝒍𝒍𝒐𝒘𝒊𝒏𝒈 𝒅𝒂𝒕𝒂. 
 

𝒙 𝟎 𝟓 𝟏𝟎 𝟏𝟓 

𝒚 𝟏𝟒 𝟑𝟕𝟗 𝟏𝟒𝟒𝟒 𝟑𝟓𝟖𝟒 

 
Given : 
𝒙𝟎 = 𝟎          𝒚𝟎 = 𝟏𝟒 
𝒙𝟏 = 𝟓             𝒚𝟏 = 𝟑𝟕𝟗 
𝒙𝟐 = 𝟏𝟎         𝒚𝟐 = 𝟏𝟒𝟒𝟒 
𝒙𝟑 = 𝟏𝟓         𝒚𝟑 = 𝟑𝟓𝟖𝟒 
 
 

𝒉 = 𝒙𝟏 − 𝒙𝟎 = 𝟓 − 𝟎 = 𝟓 

𝒖 =
𝒙 − 𝒙𝟎

𝒉
=

𝒙 − 𝟎

𝟓
=

𝟐 − 𝟎

𝟓
=

𝟐

𝟓
= 𝟎. 𝟒 

 
 
 
 
 
 
 
 
 



  

 
 
 
 
 
 

𝒙 𝒚 ∆𝒚 ∆𝟐𝒚 ∆𝟑𝒚 

𝟎 

𝟓 

𝟏𝟎 

𝟏𝟓 

𝟏𝟒 

𝟑𝟕𝟗 

𝟏𝟒𝟒𝟒 

𝟑𝟓𝟖𝟒 

 

𝟑𝟕𝟗 − 𝟏𝟒 = 𝟑𝟔𝟓  
(∆𝒚𝟎) 

 
 
𝟏𝟒𝟒𝟒 − 𝟑𝟕𝟗 = 𝟏𝟎𝟔𝟓 
 

𝟑𝟓𝟖𝟒 − 𝟏𝟒𝟒𝟒 = 𝟐𝟏𝟒𝟎 
 

 

 

𝟏𝟎𝟔𝟓 − 𝟑𝟔𝟓 = 𝟕𝟎𝟎 
(∆𝟐𝒚𝟎) 

 

𝟐𝟏𝟒𝟎 − 𝟏𝟎𝟔𝟓 = 𝟏𝟎𝟕𝟓 
 

 

 

 

𝟏𝟎𝟕𝟓 − 𝟕𝟎𝟎
= 𝟑𝟕𝟓 (∆𝟑𝒚𝟎) 

 

 

 

𝒚(𝒙) = 𝒚𝟎 +
𝒖

𝟏!
∆𝒚𝟎 +

𝒖(𝒖 − 𝟏)

𝟐!
∆𝟐𝒚𝟎 +

𝒖(𝒖 − 𝟏)(𝒖 − 𝟐)

𝟑!
∆𝟑𝒚𝟎 

𝒚(𝟐) = 𝟏𝟒 +
𝟎. 𝟒

𝟏!
(𝟑𝟔𝟓) +

𝟎. 𝟒(𝟎. 𝟒 − 𝟏)

𝟐!
(𝟕𝟎𝟎) +

𝟎. 𝟒(𝟎. 𝟒 − 𝟏)(𝟎. 𝟒 − 𝟐)

𝟑!
(𝟑𝟕𝟓) 

 𝒚(𝟐) = 𝟏𝟒 + 𝟏𝟒𝟔 +
(−𝟎.𝟐𝟒)

𝟐
(𝟕𝟎𝟎) +

(−𝟎.𝟑𝟖𝟒)

𝟔
(𝟑𝟕𝟓) 

           𝒚(𝟐) = 𝟏𝟒 + 𝟏𝟒𝟔 − 𝟖𝟒 + 𝟐𝟒 = 𝟏𝟎𝟎 

 

𝑵𝒆𝒘𝒕𝒐𝒏’𝒔 𝑩𝒂𝒄𝒌𝒘𝒂𝒓𝒅 𝑭𝒐𝒓𝒎𝒖𝒍𝒂 

𝒚(𝒙) = 𝒚𝒏 +
𝒗

𝟏!
𝛁𝒚𝒏 +

𝒗(𝒗 + 𝟏)

𝟐!
𝛁𝟐𝒚𝒏 +

𝒗(𝒗 + 𝟏)(𝒗 + 𝟐)

𝟑!
𝛁𝟑𝒚𝒏 + ⋯ … … … … .. 

𝒉 = 𝒙𝟏 − 𝒙𝟎    𝒗 =
𝒙−𝒙𝒏

𝒉
  

 



  

 

3. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒗𝒂𝒍𝒖𝒆 𝒐𝒇   𝒚 𝒘𝒉𝒆𝒏  𝒂𝒏𝒅  𝒙 = 𝟒𝟑  & 𝒙 = 𝟖𝟒 𝒇𝒐𝒓 𝒕𝒉𝒆  
 𝒇𝒐𝒍𝒍𝒐𝒘𝒊𝒏𝒈 𝒅𝒂𝒕𝒂. 

 
𝒙 𝟒𝟎 𝟓𝟎 𝟔𝟎 𝟕𝟎 𝟖𝟎 𝟗𝟎 

𝒚 𝟏𝟖𝟒 𝟐𝟎𝟒 𝟐𝟐𝟔 𝟐𝟓𝟎 𝟐𝟕𝟔 304 

 
𝑺𝒐𝒍𝒖𝒕𝒊𝒐𝒏: 
𝒙𝟎 = 𝟒𝟎          𝒚𝟎 = 𝟏𝟖𝟒 
𝒙𝟏 = 𝟓𝟎            𝒚𝟏 = 𝟐𝟎𝟒 
𝒙𝟐 = 𝟔𝟎          𝒚𝟐 = 𝟐𝟐𝟔 
𝒙𝟑 = 𝟕𝟎         𝒚𝟑 = 𝟐𝟓𝟎 
𝒙𝟒 = 𝟖𝟎         𝒚𝟒 = 𝟐𝟕𝟔 
𝒙𝟓 = 𝟗𝟎         𝒚𝟓 = 𝟑𝟎𝟒 
 

𝒙 𝒚 ∆𝒚 ∆𝟐𝒚 ∆𝟑𝒚 ∆𝟒𝒚 ∆𝟓𝒚 

𝟒𝟎 

𝟓𝟎 

𝟔𝟎 

𝟕𝟎 

𝟖𝟎 

𝟗𝟎 

𝟏𝟖𝟒 

𝟐𝟎𝟒 

 

𝟐𝟐𝟔 

 

𝟐𝟓𝟎 

𝟐𝟕𝟔 

 

𝟑𝟎𝟒 

 

𝟐𝟎𝟒 − 𝟏𝟖𝟒 = 𝟐𝟎   
 
 

𝟐𝟐𝟔 − 𝟐𝟎𝟒 =  𝟐𝟐 

 

𝟐𝟓𝟎 − 𝟐𝟐𝟔 =  𝟐𝟒 

 

𝟐𝟕𝟔 − 𝟐𝟓𝟎 =  𝟐𝟔 

𝟑𝟎𝟒 − 𝟐𝟕𝟔 =  𝟐𝟖 

 

 

 

 𝟐 
 

𝟐 
 
 
 

𝟐 
 
 

𝟐 
 

 

 

 

𝟎 
 
 

𝟎 
 
 

𝟎 
 

 

 

 

 
 
 
 

𝟎 
 

 𝟎 
 
 
 

 

 

 

 
 
 
 
 

𝟎 
 
 
 

 

 
 



  

 
 
 
(𝒊) 𝒘𝒉𝒆𝒏 𝒙 = 𝟒𝟑  

𝒉 = 𝒙𝟏 − 𝒙𝟎 = 𝟓 − 𝟒𝟎 = 𝟏𝟎 

𝒖 =
𝒙 − 𝒙𝟎

𝒉
=

𝒙 − 𝟒𝟎

𝟏𝟎
=

𝟒𝟑 − 𝟒𝟎

𝟏𝟎
=

𝟑

𝟏𝟎
= 𝟎. 𝟑 

𝒚(𝒙) = 𝒚𝟎 +
𝒖

𝟏!
∆𝒚𝟎 +

𝒖(𝒖 − 𝟏)

𝟐!
∆𝟐𝒚𝟎 +

𝒖(𝒖 − 𝟏)(𝒖 − 𝟐)

𝟑!
∆𝟑𝒚𝟎 

𝒚(𝟒𝟑) = 𝟏𝟖𝟒 +
𝟎. 𝟑

𝟏!
(𝟐𝟎) +

𝟎. 𝟑(𝟎. 𝟑 − 𝟏)

𝟐!
(𝟐) +

𝟎. 𝟑(𝟎. 𝟑 − 𝟏)(𝟎. 𝟑 − 𝟐)

𝟑!
(𝟎) 

 𝒚(𝟒𝟑) = 𝟏𝟖𝟒 + 𝟔 +
𝟎.𝟑(−𝟎.𝟕)

𝟐
(𝟐) + 𝟎 

           𝒚(𝟒𝟑) = 𝟏𝟖𝟒 + 𝟔 − 𝟎. 𝟐𝟏 

           𝒚(𝟒𝟑) = 𝟏𝟖𝟗. 𝟕𝟗 

(𝒊𝒊) 𝒘𝒉𝒆𝒏 𝒙 = 𝟖𝟒  
𝒉 = 𝒙𝟏 − 𝒙𝟎 = 𝟓𝟎 − 𝟒𝟎 = 𝟏𝟎 

𝒗 =
𝒙 − 𝒙𝒏

𝒉
=

𝒙 − 𝟗𝟎

𝟏𝟎
𝒗 =

𝟖𝟒 − 𝟗𝟎

𝟏𝟎
=

−𝟔

𝟏𝟎
= −𝟎. 𝟔 

𝒚(𝒙) = 𝒚𝒏 +
𝒗

𝟏!
𝛁𝒚𝒏 +

𝒗(𝒗 + 𝟏)

𝟐!
𝛁𝟐𝒚𝒏 +

𝒗(𝒗 + 𝟏)(𝒗 + 𝟐)

𝟑!
𝛁𝟑𝒚𝒏 + ⋯ … … … … .. 

 

𝒚(𝟖𝟒) = 𝟑𝟎𝟒 +
(−𝟎. 𝟔)

𝟏!
(𝟐𝟖) +

(−𝟎. 𝟔)(−𝟎. 𝟔 + 𝟏)

𝟐!
(𝟐)

+
(−𝟎. 𝟔)(−𝟎. 𝟔 + 𝟏)(−𝟎. 𝟔 + 𝟐)

𝟑!
(𝟎) + ⋯ 

𝒚(𝟖𝟒) = 𝟑𝟎𝟒 − 𝟏𝟔. 𝟖 +
(−𝟎. 𝟔)(𝟎. 𝟒)

𝟐
(𝟐) + 𝟎 

𝒚(𝟖𝟒) = 𝟑𝟎𝟒 − 𝟏𝟔. 𝟖 − 𝟎. 𝟐𝟒 



  

𝒚(𝟖𝟒) = 𝟐𝟖𝟔. 𝟗𝟔 

 

 

 

 


