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The point P(t, t2 + 3) lies on the curve 
y = x2 + 3. The line   has equation  

y = 2x – 1. The perpendicular distance 
from  P  to the line   is D(t). 

(i) Show that D(t) = 
5

422  tt
. 

(ii) Find the value of t when P is 
 closest to  . 

(iii) Show that, when P is closest to 
  , the tangent to the curve at 

 P is parallel to  . 
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(i) Using (t, t2 + 3) and 2x – y – 1 = 0: 

       d  = 
22

2
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 = 
14
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 = 
5

422  tt
 

 D(t) = 
5

422  tt
 

 

(ii) Find t when minimum D: 

         D’(t) = 
5

22 t
  = 0 

          t  = 1 

 D’’(t) = 
5

2
 > 0  minimum 

  closest when t = 1 

 

 

(iii) gradient of   = 2 

 Also, for min distance, P is (1, 4). 

   For y = x2 + 3: 

     
dx

dy
 = 2x 

       
dx

dy
(1) = 2 

  gradients same   parallel 
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