
Answer on Question #76989 – Math – Calculus 

Question 

A particle starts from rest (that is with initial velocity zero) at the point x = 10 and moves along the x-axis 

with acceleration function a(t) = 12t. Find the resulting position function x(t). 

 

Solution 

We have initial conditions: 𝑥(𝑡 = 0) = 𝑥0 = 10;   𝑣(𝑡 = 0) = 𝑣0 = 0;   𝑎(𝑡) = 12𝑡. 

Definition of acceleration function: 

𝑎(𝑡) = 𝑥̈(𝑡) =
𝑑2𝑥

𝑑𝑡2
=

𝑑𝑣

𝑑𝑡
. 

Definition of velocity function: 

𝑣(𝑡) = 𝑥̇(𝑡) =
𝑑𝑥

𝑑𝑡
. 

Let’s find the velocity of a particle: 

𝑣(𝑡) = ∫ 𝑎(𝑡)𝑑𝑡 = ∫ 12𝑡𝑑𝑡 = 12
𝑡2

2
+ 𝐶1 = 6𝑡2 + 𝐶1. 

Constant of integration C1 can be found from initial conditions: 

𝑣(𝑡 = 0) = 6 ∙ 0 + 𝐶1 = 𝑣0 = 0  ⇒   𝐶1 = 0. 

So we have 

𝑣(𝑡) = 6𝑡2. 

Let’s find the position function: 

𝑥(𝑡) = ∫ 𝑣(𝑡)𝑑𝑡 = ∫ 6𝑡2𝑑𝑡 = 6
𝑡3

3
+ 𝐶2 = 2𝑡3 + 𝐶2. 

Constant of integration C2 we find from initial conditions: 

𝑥(𝑡 = 0) = 2 ∙ 0 + 𝐶2 = 𝑥0 = 10  ⇒   𝐶2 = 10. 

So the equation for position function: 

𝑥(𝑡) = 2𝑡3 + 10. 
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