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11 3b The diagram shows two distinct points P(t, t2) 

and Q(1 – t, (1 – t)2) on the parabola y = x2.  

The point R is the intersection of the tangents 

to the parabola at P and Q. 

 (i) Show that the equation of the tangent 

 to the parabola at P is y = 2tx – t2. 

(ii) Using part (i), write down the equation 

 of the tangent to the parabola at Q. 

(iii) Show that the tangents at P and Q 

 intersect at R(
2

1
, t – t2). 

(iv) Describe the locus of R as t varies, 

 stating any restriction on the 

 y-coordinate. 
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(i)                   y = x2 

      
dx

dy
 = 2x 

       At P(t, t2):   
dx

dy
 = 2t 

    Using P(t, t2) and m = 2t: 

 

  Eqn of tangent at P: y – y1 = m(x – x1) 

    y – t2  = 2t(x – t) 

     y – t2 = 2tx – 2t2 

          y  = 2tx – t2 …  

 

(ii)   y – (1 – t)2 = 2(1 – t)[x – (1 – t)]  …  

 

(iii) Subs R(
2

1
, t – t2) in        : 

    t – t2 = 2t(
2

1
) – t2   

   =  t – t2  

 (
2

1
, t – t2) lies on tangent through P 

 Subs R(
2

1
, t – t2) in        : 

        t – t2 – (1 – t)2  = 2(1 – t)[(
2

1
) – (1 – t]  

   LHS = t – t2 – (1 – t)2   

 = t – t2 – 1 + 2t – t2  

 = 3t – 2t2 – 1 

   RHS = 2(1 – t)[(
2

1
) – (1 – t]  

 = (2 – 2t)[ –
2

1
 + t]  

 = –1 + 2t + t – 2t2 

 = –1 + 3t – 2t2 

  LHS = RHS   

 (
2

1
, t – t2) lies on tangent through P 

 

(iv)  For R, x = 
2

1
, y = t – t2 

 the locus of R is x = 
2

1
. 

 As P and Q are distinct points,  

 then t   1 – t 

       2t    1 

         t    
2

1
 

         y   
4

1
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