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08 4c The points P (2ap, ap2),  

Q (2aq, aq2) lie on the parabola  

x2 = 4ay. The tangents to the parabola 

at P and Q intersect at T. The chord QO 

produced meets PT at K, and ∠PKQ is a 

right angle. 

(i) Find the gradient of QO, and 

 hence show that pq = –2. 

(ii) The chord PO produced 

 meets QT at L. Show that 

 ∠PLQ is a right angle. 

(iii) Let M be the midpoint of the 

 chord PQ. By considering the 

 quadrilateral PQLK, or 

 otherwise, show that MK = ML.  
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(i)  Using Q(2aq, aq2) and O(0, 0): 

  MQO = 
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Now, finding gradient of PT: 

                      x2 = 4ay 

          y = 
a

x

4

2

 

      
dx

dy
 = 

a

x

4

2
 

   = 
a

x

2
 

 

    At P(2ap, ap2):          
dx

dy
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    = p 

   mPT = p 

 But using PT   QO:  p × 
2

q
 = –1 

         pq  = –2 

 

 (ii) As mQO = 
2

q
 (from (i)), then  

  MPO = mPL =
2

p
 

   Also, as mPT = p (from (i)), then MQL = q 

Now using mPL × mQL = 
2

p
 × q  

   = 
2

pq
 

   = 
2

2
 (from (i)) 

   = –1 

  mPL × mQL = –1, then PL   QL 

  PLQ = 90o 

 

(iii) PKQ = 90o PLQ = 90o   

  QLKP is cyclic quadrilateral  

   ( s in same sector equal) 

  QP is diameter  

  ( s in semi circle are right angles) 

  M is centre of circle 

   MK = ML (equal radii) 
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