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14. Find the point(s) on the curve where the tangent line is  
      horizontal or vertical. 
 x(t) = sin(2t)   y(t) = sin(t) 
 x’(t) = 2*cos(2t)  y’(t) = cos(t) 
 

Slope = y’(t) / x’(t)  = dy/dx 
So the tangent would be vertical at x’ = 0 and horizontal at y’ = 0. 
 
2*cos(2t) = 0 Å cos(2t) = 0 
  Å 2t = cos-1(0) 
  Å 2t = p/2 
  Å t = p/4 
So at t = (2k+1)*p/4 the tangent would be vertical where k is any integer. 
Thus the full solution we need to consider is t = p/4 AND t = 3*p/4: 

x(p/4) = sin(2*p/4) = 0   y(p/4) = sin(p/4) = 
2
2

 

x(3*p/4) = sin(2*3*p/4) = -1   y(p/4) = sin(3*p/4) = 
2
2

 

 
 cos(t) = 0 Å t = cos-1(0) 
   Å t = p/2 
 So at t = (2k+1)*p/2 the tangent would be horizontal where k is any integer. 
 Thus we must consider t = p/2 and 3*p/2 
 x(p/2) = sin(2*p/2) = 0   y(p/2) = sin(p/2) = 1 
 x(3*p/2) = sin(2*3*p/2) = 0   y(p/2) = sin(3*p/2) = -1 
 
 
 
 
 
 

At (0, 
2
2

) and (-1, 
2
2

) the tangent is vertical. 

At (0,1) and (0, -1) the tangent is horizontal. 


