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Os princípios da 
relatividade especial

I. Leis independem do referencial

Referenciais em movimento uniforme

II. Velocidade luz independe do referencial
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Pratique o que aprendeu      
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Velocidade relativa
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Velocidade relativa
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Velocidade relativa
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Quadrivetores
<latexit sha1_base64="xk8MqMtvmv6yj74Xn5J3I5hSUF4="></latexit>

~r =

0

@
x
y
z

1

A

<latexit sha1_base64="yMPp+1yGFd+D21lB+td0xJh/Qhg="></latexit>

xµ =

0

BB@

ct
x
y
z

1

CCA



Quadrivetores
<latexit sha1_base64="xk8MqMtvmv6yj74Xn5J3I5hSUF4="></latexit>

~r =

0

@
x
y
z

1

A

<latexit sha1_base64="r7GLxc+FLrR6Sz4oqZQIcjspCz0="></latexit>

~r =
�
x y z

�

<latexit sha1_base64="yMPp+1yGFd+D21lB+td0xJh/Qhg="></latexit>

xµ =

0

BB@

ct
x
y
z

1

CCA

<latexit sha1_base64="Iv7Ur+VNv2R7UDvW+Jk10/YsnoA="></latexit>

xµ =
�
�ct x y z

�



Quadrivetores
<latexit sha1_base64="xk8MqMtvmv6yj74Xn5J3I5hSUF4="></latexit>

~r =

0

@
x
y
z

1

A

<latexit sha1_base64="r7GLxc+FLrR6Sz4oqZQIcjspCz0="></latexit>

~r =
�
x y z

�

<latexit sha1_base64="FubcJ9bXCL0o0F51Xnc5xfnLuIw="></latexit>

~r ·~r =
�
x y z

�
0

@
x
y
z

1

A = x2 + y2 + z2

<latexit sha1_base64="yMPp+1yGFd+D21lB+td0xJh/Qhg="></latexit>

xµ =

0

BB@

ct
x
y
z

1

CCA

<latexit sha1_base64="Iv7Ur+VNv2R7UDvW+Jk10/YsnoA="></latexit>

xµ =
�
�ct x y z

�

<latexit sha1_base64="pleovDA6SYgWE10Xcpum3D6qp1g="></latexit>

xµx
µ = �c2t2 + x2 + y2 + z2

contravariante

covariante



Quadrivetores
<latexit sha1_base64="5+s3aWIsvoLwdUo6Y+O9hivHdwE="></latexit>0

BB@

ct̄
x̄
ȳ
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Intervalo
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Diagramas de Minkowski
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Diagramas de Minkowski
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Quanto tempo até a lâmpada se 
acender?

https://www.youtube.com/watch?v=bHIhgxav9LY

