
 

a)  
𝑟´(𝑡) = (−𝑠𝑒𝑛 𝑡, cos 𝑡) 

|𝑟´(𝑡)| = 1 

𝑟´´(𝑡) = (−𝑐𝑜𝑠  𝑡, −𝑠𝑒𝑛 𝑡) 

𝑟´(𝑡) .𝑟´´(𝑡) = (−𝑠𝑒𝑛 𝑡, cos 𝑡) (−𝑐𝑜𝑠 𝑡, −𝑠𝑒𝑛 𝑡) = 0 

𝑟(0) = (1,0) 

𝑟(𝜋/2) = (0,1) 

Antihorario 

b)   

 
𝑟´(𝑡) = (−2𝑠𝑒𝑛 2𝑡, 2cos 2𝑡) 

|𝑟´(𝑡)| = 2 

𝑟´´(𝑡) = (−4𝑐𝑜𝑠 2𝑡, −4𝑠𝑒𝑛 2𝑡) 

𝑟´(𝑡) . 𝑟´´(𝑡) = 0 

𝑟(0) = (1,0) 

𝑟(𝜋/4) = (0,1) 

Antihorario 

c)  

 

𝑟´(𝑡) = (−𝑠𝑒𝑛 (𝑡 −
𝜋

2
) , 𝑐𝑜𝑠 (𝑡 −

𝜋

2
)) 

|𝑟´(𝑡)| = 1 

𝑟´´(𝑡) == (−𝑐𝑜𝑠 (𝑡 −
𝜋

2
) , −𝑠𝑒𝑛 (𝑡 −

𝜋

2
)) 

𝑟´(𝑡) . 𝑟´´(𝑡) = 0 

𝑟(0) = (0, −1) 

𝑟(𝜋/2) = (1,0) 

Antihorario 



d)   

 
𝑟(𝑡) = (𝑐𝑜𝑠 𝑡, − sen𝑡) 

𝑟´(𝑡) = (−𝑠𝑒𝑛 𝑡,− cos 𝑡) 

|𝑟´(𝑡)| = 1 

𝑟´´(𝑡) = (−𝑐𝑜𝑠 𝑡, 𝑠𝑒𝑛 𝑡) 

𝑟´(𝑡) . 𝑟´´(𝑡) = 0 

 

𝑟(0) = (1,0) 

𝑟(𝜋/2) = (0, −1) 

Horario 

 

e)   

𝑟(𝑡) = (𝑐𝑜𝑠 𝑡 2 ,𝑠𝑒𝑛 𝑡 2) 

𝑟´(𝑡) = (−2𝑡 𝑠𝑒𝑛 𝑡 2 ,2𝑡 𝑐𝑜𝑠 𝑡 2) 

|𝑟´(𝑡)| = 2𝑡 

𝑟´´(𝑡) = (−2𝑠𝑒𝑛 𝑡 2 − 4𝑡 2𝑐𝑜𝑠 𝑡 2,2𝑐𝑜𝑠 𝑡 2 − 4𝑡 2𝑠𝑒𝑛 𝑡 2) 

𝑟´(𝑡). 𝑟´´(𝑡) = 4𝑡 𝑠𝑒𝑛2 𝑡2 + 8𝑡 3 𝑠𝑒𝑛 𝑡 2𝑐𝑜𝑠 𝑡 2 + 4𝑡𝑐𝑜𝑠2  𝑡 2 − 8𝑡3  𝑠𝑒𝑛 𝑡2𝑐𝑜𝑠 𝑡 2 

𝑟´(𝑡). 𝑟´´(𝑡) = 4𝑡 

 
𝑟(0) = (1,0) 

𝑟(√𝜋/2) = (0,1) 

Antihorario 

 

 

 


