
Answer on Question #70827 –  Math – Geometry  

Question 

Calculate the tangent vectors of the following curves: 

(i) γ(𝑡) = (cos2𝑡, sin2𝑡)  

(ii) γ(𝑡) = (𝑒𝑡, 𝑡2)  

Solution 

A tangent vector is a vector that is tangent to a curve at a given point. For a curve with radius 

vector γ(𝑡), the tangent vector is defined as a derivative with respect to parameter 𝑡:   γ′(𝑡), 

the unit tangent vector is defined by 

𝐓(𝑡) =
γ′(𝑡)

|γ′(𝑡)|
 

(i) For a given curve γ(𝑡) = (cos2𝑡, sin2𝑡)  find γ′(𝑡): 

γ′(𝑡) = ((cos2𝑡)′, (sin2𝑡)′) = (2cos𝑡 ⋅ (−sin𝑡), 2sin𝑡 ⋅ cos𝑡) = 2(−sin𝑡cos𝑡, sin𝑡cos𝑡)  

Find |γ′(𝑡)|: 

|γ′(𝑡)| = 2√(−sin𝑡cos𝑡)2 + (sin𝑡cos𝑡)2 = 2√2(sin𝑡cos𝑡)2 = 2√2sin𝑡cos𝑡 

Find 𝐓(𝑡): 

𝐓(𝑡) =
γ′(𝑡)

|γ′(𝑡)|
=

2(−sin𝑡cos𝑡, sin𝑡cos𝑡)

2√2sin𝑡cos𝑡
= (−

1

√2
,
1

√2
) 

(ii) For a given curve γ(𝑡) = (𝑒𝑡, 𝑡2) find γ′(𝑡): 

γ′(𝑡) = ((𝑒𝑡)′, (𝑡2)′) = (𝑒𝑡, 2𝑡)  

Find |γ′(𝑡)| 

|γ′(𝑡)| = √(𝑒𝑡)2 + (2𝑡)2 = √𝑒2𝑡 + 4𝑡2 

Find 𝐓(𝑡) 

𝐓(𝑡) =
γ′(𝑡)

|γ′(𝑡)|
=

(𝑒𝑡, 2𝑡)

√𝑒2𝑡 + 4𝑡2
= (

𝑒𝑡

√𝑒2𝑡 + 4𝑡2
,

2𝑡

√𝑒2𝑡 + 4𝑡2
) 

Answer:  

(i) For a curve γ(𝑡) = (cos2𝑡, sin2𝑡) the tangent vector is  

γ′(𝑡) = 2(−sin𝑡cos𝑡, sin𝑡cos𝑡) 

the unit tangent vector is 

𝐓(𝑡) = (−
1

√2
,
1

√2
) 

(ii) For a curve γ(𝑡) = (𝑒𝑡, 𝑡2) the tangent vector is  

γ′(𝑡) = (𝑒𝑡, 2𝑡) 



the unit tangent vector is 

𝐓(𝑡) = (
𝑒𝑡

√𝑒2𝑡 + 4𝑡2
,

2𝑡

√𝑒2𝑡 + 4𝑡2
) 
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