
13.2 Videos Guide 
 
13.2a 

• Derivative of a vector function 
o !𝐫

!#
= 𝐫$(𝑡) = 〈𝑓$(𝑡), 𝑔$(𝑡), ℎ′(𝑡)〉 = 𝑓$(𝑡)𝐢 + 𝑔$(𝑡)𝐣 + ℎ$(𝑡)𝐤 

• Product rules with vector functions 

• The unit tangent vector: 𝐓(𝑡) = 𝐫!(#)
|𝐫!(#)|

 
 
Exercises: 
13.2b 

• Sketch the plane curve with the given vector equation. 
(b) Find 𝐫′(𝑡). 
(c) Sketch the position vector 𝐫(𝑡) and the tangent vector 𝐫′(𝑡) for the given value of 𝑡. 
𝐫(𝑡) = 𝑒#𝐢 + 2𝑡𝐣, 𝑡 = 0 

• Find the derivative of the vector function 𝐫(𝑡) = sin( 𝑎𝑡 𝐢 + 𝑡𝑒)#	𝐣 + cos( 𝑐𝑡 𝐤. 
 
13.2c 

• Find the unit tangent vector 𝐓(𝑡) at the point with the given value of the parameter 𝑡. 
𝐫(𝑡) = 〈tan*+ 𝑡 , 2𝑒(# , 8𝑡𝑒#〉,   𝑡 = 0 

• Find parametric equations for the tangent line to the curve with the given parametric 
equations at the specified point. 
𝑥 = ln	(𝑡 + 1), 𝑦 = 𝑡 cos 2𝑡, 𝑧 = 2#,  (0, 0, 1) 

 
13.2d 

• Proof that if |𝐫(𝑡)| = 𝑐, a constant, then 𝐫′(𝑡) is orthogonal to 𝐫(𝑡) for all 𝑡 
 
13.2e 

• Integrals of vector functions 
o Indefinite: ∫ 𝐫(𝑡)	𝑑𝑡 = ∫𝑓(𝑡)𝐢 + ∫𝑔(𝑡)𝐣 + ∫ℎ(𝑡)𝐤 + 𝐂 
o Definite: ∫ 𝐫(𝑡)	𝑑𝑡)

, = ∫ 𝑓(𝑡)𝐢	𝑑𝑡)
, + ∫ 𝑔(𝑡)𝐣	𝑑𝑡)

, + ∫ ℎ(𝑡)𝐤	𝑑𝑡)
,  

Exercise: 
• Evaluate the integral. 

I J2𝑡- (⁄ 	𝐢 + (𝑡 + 1)√𝑡	𝐤L	𝑑𝑡
/
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