
Conic Sections 2 
Questions 
 
Q1. 
  

The ellipse E has equation 

 

The line l is the normal to E at the point P (6cos θ, 5sin θ), where 0 < θ <  

(a)   Use calculus to show that an equation of l is 

6xsin θ − 5ycos θ = 11sin θ cos θ 

(5) 

The line l meets the x-axis at the point Q. 

The point R is the foot of the perpendicular from P to the x-axis. 

(b)   Show that  = e2, where e is the eccentricity of the ellipse E.  

(4) 

  

(Total for question = 9 marks) 

  

 
 
Q2. 
  

The ellipse E has equation 

 

Find 

(a)  the coordinates of the foci of E, 

(3) 

(b)  the equations of the directrices of E. 

(2) 

  

(Total for question = 5 marks) 
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Q3. 

The parabola C has equation 

y2 = 32x 

and the hyperbola H has equation 

 

(a)  Write down the equations of the asymptotes of H. 

(1) 

The line l1 is normal to C and parallel to the asymptote of H with positive gradient. 

The line l2 is normal to C and parallel to the asymptote of H with negative gradient. 

(b)  Determine 

(i)  an equation for l1 
(ii)  an equation for l2 

(4) 

The lines l1 and l2 meet H at the points P and Q respectively. 

(c)  Find the area of the triangle OPQ, where O is the origin. 

(4) 

  

(Total for question = 9 marks) 

  

 
 
Q4.  

An ellipse has equation  = 1 and eccentricity e1 

A hyperbola has equation  = 1 and eccentricity e2 

Given that e1 × e2 = 1 

(a)  show that a2 = 3b2 

(4) 

Given also that the coordinates of the foci of the ellipse are the same as the coordinates of 
the foci of the hyperbola, 

(b)  determine the equation of the hyperbola. 

(3) 
(Total for question = 7 marks) 
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Q5. 

  

The hyperbola H has equation 

 

The line l1 is the tangent to H at the point P(4cosh θ, 3sinh θ). 

The line l1 meets the x-axis at the point A. 

The line l2 is the tangent to H at the point (4, 0). 

The lines l1 and l2 meet at the point B and the midpoint of AB is the point M. 

(a)  Show that, as θ varies, a Cartesian equation for the locus of M is 

 

where p and q are values to be determined. 

(11) 

Let S be the focus of H that lies on the positive x-axis. 

(b)  Show that the distance from M to S is greater than 1 

(3) 

  

(Total for question = 14 marks) 
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Mark Scheme – Conic Sections 2 
 
Q1. 
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Q2. 
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Q3. 
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Q4. 
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Q5. 
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