
 

 

Answer on Question #51465 – Math – Algorithms | Quantitative methods 

The time versus velocity data of a particle is given in the table below. Use 

Lagrange’s interpolation formula to find the distance moved by a particle and its 

acceleration at the end of 3 seconds. 

t: 0, 1, 2, 5 

v: 2, 3, 12, 147 

Solution 

Lagrange’s interpolation formula: 

𝑳(𝒙) = ∑ 𝒇𝒊 ∏
𝒙 − 𝒙𝒌

𝒙𝒊 − 𝒙𝒌

𝒏

𝟎≤𝒌≤𝒏
𝒌≠𝒊

𝒏

𝒊=𝟎

 

In this problem: 

Velocity 

𝑳(𝒕) = ∑ 𝒗𝒊 ∏
𝒕−𝒕𝒌

𝒕𝒊−𝒕𝒌

𝟑
𝟎≤𝒌≤𝒏

𝒌≠𝒊

𝟑
𝒊=𝟎 = 𝟐

(𝒕−𝟏)(𝒕−𝟐)(𝒕−𝟓)

(−𝟏)∗(−𝟐)∗(−𝟓)
+ 𝟑

𝒕(𝒕−𝟐)(𝒕−𝟓)

𝟏∗(−𝟏)∗(−𝟒)
+ 𝟏𝟐

𝒕(𝒕−𝟏)(𝒕−𝟓)

𝟐∗𝟏∗(−𝟑)
+

+𝟏𝟒𝟕
𝒕(𝒕−𝟏)(𝒕−𝟐)

𝟓∗𝟒∗𝟑
= 𝒕𝟑 + 𝒕𝟐 − 𝒕 + 𝟐.  

The distance moved by a particle at the end of 3 seconds 

So,  𝑺(𝟑) = ∫ 𝒗(𝒕)𝒅𝒕 = (
𝟏

𝟒
𝒕𝟒 +

𝟏

𝟑
𝒕𝟑 −

𝟏

𝟐
𝒕𝟐 + 𝟐𝒕) |𝒕=𝟎

𝒕=𝟑 = (
𝟏

𝟒
𝟑𝟒 +

𝟏

𝟑
𝟑𝟑 −

𝟏

𝟐
𝟑𝟐 + 𝟐 ∙ 𝟑) −

𝟑

𝟎

− (
𝟏

𝟒
𝟎𝟒 +

𝟏

𝟑
𝟎𝟑 −

𝟏

𝟐
𝟎𝟐 + 𝟐 ∙ 𝟎) =

𝟏𝟐𝟑

𝟒
= 𝟑𝟎. 𝟕𝟓. 

Acceleration  

        𝒂 =
𝒅𝒗

𝒅𝒕
= 𝟑𝒕𝟐 + 𝟐𝒕 − 𝟏;  

Acceleration at the end of 3 seconds 

 𝒂(𝟑) = 𝟑𝟐. 
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