
 

 

Answer on Question #64149-Physics-Classical Mechanics 

An object is moving with an initial velocity of 20m/s. It must slow down to a stop in .33 seconds and travel 

4m. Write a solution that applies a force to the object to satisfy the expected result. 

Solution 

If acceleration is constant: 

𝑎 =
𝑣𝑖

𝑡
=

20

0.33
= 60.6

𝑚

𝑠2
. 

𝑑 = 𝑣𝑖𝑡 −
𝑎𝑡2

2
= 20(0.33) −

60.6(0.33)2

2
= 3.3 𝑚 ≠ 4 𝑚. 

Thus, 

𝑑 = 𝑣𝑖𝑡 − ∫ 𝑎(𝑡)𝑡𝑑𝑡

0.33

0

 

∫ 𝑎(𝑡)𝑡𝑑𝑡

0.33

0

= 𝑣𝑖𝑡 − 𝑑 = 20(0.33) − 4 = 2.6 𝑚 

Let  

𝑎(𝑡) = 𝑎0(1 − 𝛼𝑡), 

where 𝑎0 = 60.6
𝑚

𝑠2. 

Therefore, 

∫ 𝑎0(1 − 𝛼𝑡)𝑡𝑑𝑡

0.33

0

=
60.6(0.33)2

2
− 𝛼

0.333

3
= 2.6 

So, 

𝛼 = 58.4
𝑚

𝑠3
. 

The deceleration is 

𝑎(𝑡) = 𝑎0(1 − 𝛼𝑡) = 𝑎(𝑡) = 60.6(1 − 58.4𝑡) = (60.6 − 3540𝑡)
𝑚

𝑠2
.  

The applied force: 

𝐹 = 𝑚𝑎 = 𝑚(60.6 − 3540𝑡) 𝑁. 
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