
Summary 10: Tangent, Normal, and Binormal 

Vector-valued function: 
𝑟(𝑡) =< 𝑥(𝑡), 𝑦(𝑡), 𝑧(𝑡) > 

Tangent vector: 
𝑟′(𝑡) =< 𝑥′(𝑡), 𝑦′(𝑡), 𝑧′(𝑡) > 

Unit tangent vector: 

�⃗⃗�(𝑡) =
𝑟′

||𝑟′||
 

Unit or principal normal vector: 

�⃗⃗⃗�(𝑡) =
�⃗⃗�′

||�⃗⃗�′||
 

Binormal vector: 

�⃗⃗�(𝑡) = �⃗⃗� × �⃗⃗⃗� 
 
𝑇 ∙ 𝑇 = 1, 𝑁 ∙ 𝑁 = 1, 𝑁 ∙ 𝑁 = 1 
𝑇 ∙ 𝑁 = 0, 𝑁 ∙ 𝐵 = 0, 𝑇 ∙ 𝐵 = 0 

 
 
Curvature: 

𝜅 =
||�⃗⃗�′||

||𝑟′||
=

||𝑟′ × 𝑟′′||

||𝑟′||
3  

 
𝑟(𝑡) =< 2 cos(𝑡) , 2 sin(𝑡) , 3𝑡 > 

𝑟′(𝑡) =< −2 sin(𝑡) , 2 cos(𝑡) , 3 > 

𝑇 =
1

√13
< −2 sin(𝑡) , 2 cos(𝑡) , 3 > 

 

𝑁 =< − cos(𝑡) , − sin(𝑡) , 0 > 

𝐵 = ||

𝑖 𝑗 𝑘
−2

√13
sin(𝑡)

2

√13
cos(𝑡)

3

√13
− cos(𝑡) − sin(𝑡) 0

||

= <
3

√13
sin(𝑡) ,

−3

√13
cos(𝑡) ,

2

√13
> 

 

𝑟′ × 𝑟′′ = |

𝑖 𝑗 𝑘
−2sin(𝑡) 2𝑐𝑜𝑠 (𝑡) 3
−2cos (𝑡) −2sin (𝑡) 0

|

=< 6 sin(𝑡) , −6 cos(𝑡) , 4 > 

𝜅 =
||𝑟′ × 𝑟′′||

√13
3 =

√52

13 √13
=

2
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