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2
1D Motion

2.1 1D Motion With A Constant Acceleration
i.e. motion in a straight line (defined as the x direction), the acceleration must also be in the x direction otherwise direction changes.

r
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These do not need vectors in part 
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2, but remember x, v and a are

a
=
ai




components of vectors and can be            





            positive or negative.
2.1.2 Kinematics
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Hence: 

2.1.2.1
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Where v0 = v at t=0
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Hence:
2.1.2.2
x = x0 + v0t + ½at2 
Where x0 = x at t=0
Special case is when a=0 then the expressions simplify to:

v = v0

x = x0 + v0t
2.1.3 Examples



         v
a = 4ms-2
Object which starts from rest
x0 = 0m
at the origin with an acceleration


v=4t
v0 = 0ms-1
of 4ms-2









     t

                                                                                  x

   x = ½ . 4t2
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a = 4ms-2
Object which starts from 4ms-1             v
x0 = 6m
at x=6 with an acceleration               4                        v=4t + 4

v0 = 4ms-1
of 4ms-2
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 x = 6 + 4t+ ½ . 4t2
   








    = 6 + 4t + 2t2


2.1.4
Work
From 2.1.2.1 and 2.1.2.2
x – x0 
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2.1.4.1 x – x0 = 
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2.1.4.2
Work Done, W = Force x Distance Moved

W 
= 
F     (x-x0)


=
ma  
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=
½mv2 – ½mv02
2.1.4.3
Kinetic Energy, K = ½mv2 is the energy associated with speed.    

2.1.4.4
Work Energy Theorem (WET) W=
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      = Kfin – Kinit  
       (Proof 2.3.4, 3.3.3)
2.1.5
Freefall

If an object m is dropped from height h, ignoring air resistance the object has a constant downward acceleration, g.
By defining z as the height above the Earth, (where upwards is positive)
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As the acceleration is downwards, towards the Earth g is negative.
If the object falls from rest t=0, v0=0

From 2.1.2.1 we get:

2.1.5.1
v = -gt

From 2.1.2.2 we get:

2.1.5.2
z = h – ½gt2 
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tf	Time final:


Time to reach the ground
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