
Answer on Question #37128 – Math – Differential Geometry 

Question. 

Find the tangent line of the curve at the points 𝑠 = +1,−1,0  

𝑟(𝑠) = (𝑠2 − 1, 𝑠(𝑠2 − 1),0) 

Solution. 

The tangent line of the curve  

𝑥 = 𝑥(𝑠) 

𝑦 = 𝑦(𝑠) 

𝑧 = 𝑧(𝑠) 

in the point 𝑠0 is the line 

𝑥 − 𝑥0𝑖
𝑥0𝑖
′ =

𝑦 − 𝑦0𝑖
𝑦0𝑖
′ =

𝑧 − 𝑧0𝑖
𝑧0𝑖
′ , 𝑖 = 1,2,3 

In our case, we have: 

𝑥(𝑠) = 𝑠2 − 1 

𝑦(𝑠) = 𝑠(𝑠2 − 1) 

𝑧(𝑠) = 0 

𝑥01 = 𝑠2 − 1𝑠=1 = 0, 𝑦01 = 0, 𝑧01 = 0 

𝑥02 = 𝑠2 − 1𝑠=−1 = 0, 𝑦02 = 0, 𝑧02 = 0 

𝑥03 = 𝑠2 − 1𝑠=0 = −1, 𝑦03 = 0, 𝑧03 = 0 

𝑥′(𝑠) = 2𝑠, 𝑦′(𝑠) = 3𝑠2 − 1, 𝑧′(𝑠) = 0 

𝑥′01 = 2𝑠𝑠=1 = 2, 𝑦′01 = 2, 𝑧′01 = 0 

𝑥′02 = 2𝑠𝑠=−1 = −2, 𝑦′02 = 2, 𝑧′02 = 0 

𝑥′03 = 2𝑠𝑠=0 = 0, 𝑦′03 = −1, 𝑧′03 = 0 

So, the tangent lines: 

𝑠01 = 1:  

𝑥 − 0

2
=
𝑦 − 0

2
=
𝑧 − 0

0
 

 

𝑠02 = −1:  

𝑥 − 0

−2
=
𝑦 − 0

2
=
𝑧 − 0

0
 

𝑠03 = 0:  

𝑥 + 1

0
=
𝑦 − 0

−1
=
𝑧 − 0

0
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