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QUESTION 1 (COMMENCE A NEW ANSWER BOOKLET)              MARKS 

Answer the following multiple choice question by writing the letter of the correct response on your 

answer sheet. 

a) Given the coordinates of  6,0is and)6,0(are SS and the conic obeys the condition 

 20 SPPS . 

 The length of the semi minor axis is 

 A. 20  B. 16  C. 10  D. 8 

 

b) The locus condition for any conic is defined by ePMPS  where e is the eccentricity. 

 The value of  e that will define a parabola is 

 A. 0e   B. 10  e  C. 1e   D. 1e  

 

c) Given the coordinates of   are (3,0) and  is 3,0S S  , the quadrants on the number plane 

for which the conic 10 SPPS is defined are 

 A. 1 and 4  B. 2 and 3  C. only 1  D.      1, 2, 3 and 4 

 

d)  For the ellipse: 2516 22  yxE . 

 Find 

 

i) The eccentricity         1 

 

ii) The coordinates of the foci        1 

 

iii) The equations of the directrices       1 

 

 



QUESTION 1(CONTINUED)                   MARKS 

 

iv) Draw a sketch. Mark in the foci, directrices, and the x and y intercepts  1 

 

v) Determine the length of the latus rectum.      1 

 

vi) State the equation of the auxiliary circle.      1 

 

vii) Find the equation of the tangent at the point P (3,1)     2 

 

viii) Find the equation of the normal at the point P (3,1)     1 

 

ix) If the normal meets the major axis in G and OQ is the perpendicular  3 

from the centre O of the ellipse E to the tangent at P, show that the  

value of PG. OQ is equal to the square of the semi-minor axis.   

  



  

QUESTION 2 (COMMENCE A NEW ANSWER BOOKLET)               MARK 

 

 

(a) 

 In the diagram P asec, b tan is a point on the hyperbola 
x2

a2

y2

b2
 1 . 

 S is the focus of the hyperbola. The tangent to the hyperbola at P meets the  

 asymptotes y 
b

a
x  and y  

b

a
x  at the points Q and R respectively. 

 

 

(i) Show that the tangent to the hyperbola at P has equation    2 

  bxsec  ay tan  ab  

 

 

(ii) Show that Q and R have coordinates a sec  tan , b sec  tan    2 

  and a sec  tan , b sec  tan   respectively. 
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QUESTION 2(CONTINUED)                   MARKS 

 

 (iii) Show that P is the midpoint of QR.       1 

 

 

 (iv) Show that OQ OR OS2 where O is the origin.     3 

 

 

 

(b)  P p,
1

p







 and Q q,

1

q







 are two points on the rectangular hyperbola xy 1 . 

  M is the midpoint of the chord PQ. 

 

 

 (i) Show that the chord PQ has equation x  pqy  p  q  0 .    2 

 

 

(ii) If P and Q move on the rectangular hyperbola such that the perpendicular   1 

distance of the chord PQ from the origin O 0,0  is always 2 , show that 

p  q 
2
 2 1 p2q2 . 

 

 

(iii) Hence find the equation of the locus of M, stating any restrictions    4 

on its domain and range. 
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a. D 

 

b. C 

 

c. No correct answer accept all foci should have 

  

 been on the x axis 
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1 mark correct answer 

 

1 mark correct answer 

 

1 mark correct answer 

 

 

 

 

 

 

 

 

 

1 mark correct answer 

 

 

 

 

 

 

 

1 mark correct answer 

 

 

 

 

 

1 mark correct answer 

 

 

 

 

 

 

1 mark correct graph 

 

 

 

 

 

 

1 mark correct answer 

 

 

 

1 mark correct answer 
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2 marks correct method leading to 

correct answer. 

1 mark substantial progress towards 

correct answer. 

 

 

 

 

 

 

1mark correct answer. 

 

 

 

 

 
3 marks correct method leading to 

correct answer with reasons. 

2 marks substantial progress towards 

correct answer with reasons. 

1 mark some progress towards correct 

solution with reasons 
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Outcomes Solutions Marking Guidelines 

 

(a)  (i) 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

      (ii) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

      (iii) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
x  asec y  b tan

dx

d
 asec tan

dy

d
 bsec2


dy

dx


bsec2

asec tan

bsec

a tan
 mtangent

Equation is given by y  b tan 
bsec

a tan
x  asec 

ay tan  ab tan2  bx sec  absec2

bx sec  ay tan  ab sec2  tan2  ab

 

 

At Q on the tangent, 
ay  bx

bx sec  tan  ab

bx sec2  tan2  ab sec  tan 

 x  a sec  tan 

 y  b sec  tan 

 

 

At R on the tangent, 
ay  bx

bx sec  tan  ab

bx sec2  tan2  ab sec  tan 

 x  a sec  tan 

 y  b sec  tan 

 

 

At the midpoint of QR, 

x 
1

2
a sec  tan  a sec  tan   asec

y 
1

2
b sec  tan  b sec  tan   b tan

 

Hence, P is the midpoint of QR. 

 

 

 

Award 2  
Correct solution (with 

sufficient detail provided) 

 

Award 1 

Substantial progress towards 

solution 

 

 

 

 

 

 

 

Award 2  
Correct coordinates for both 

points 

 

Award 1 

Substantial progress towards 

determination of points 

 

 

 

 

 

 

 

 

 

 

 

Award 1 
Correct solution  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



      (iv) 

 

   

 

 

 

 

 

 

 

 

 

 

 

(b)  (i) 

 

 

 

 

 

 

 

 

 

 

  

 

      (ii) 

 

 

 

 

 

 

       (iii) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

b2  a2 e2 1  a2  b2  a2e2

Hence,

OQ2  a2  b2  sec  tan 
2

OQ  ae(sec  tan )

OR2  a2  b2  sec  tan 
2

OQ  ae(sec  tan )

OQ OR  ae 
2

sec2  tan2  ae 
2
 OS2

 

 

Chord PQ has gradient, 

1

p


1

q

p  q


q  p

pq p  q 

1

pq
 

and equation 

y 
1

p

1

pq
x  p 

pqy  q  x  p

x  pqy  p  q  0

 

 

 

 p  q 

12  pq 
2
 2

 p  q 
2
 2 1 p2q2 

 

 

 

At M, 

x 
1

2
p  q  and y 

1

2

1

p


1

q









1

2
p  q 

pq

x2

y2
 p2q2 

1

2
p  q 

2
1  2x2 1

 y2 
x2

2x2 1

 

 

This relation has domain x 
1

2
 

Rearrangement gives x
2  y2  2x2y2

 which is symmetric 

in x and y. 

Hence, relation has range y 
1

2
 

 

 

Award 3  
Correct solution  

 

Award 2 

Substantial progress towards 

solution 

 

Award 1 

Limited progress towards 

solution 

 

 

 

 

Award 2  
Correct solution (with 

sufficient detail provided) 

 

Award 1 

Substantial progress towards 

solution 

 

 

 

 

 

 

Award 1 
Correct solution  

 

 

 

 

 

Award 4  
Correct algebraic solution with 

correct restrictions on both 

domain and range  

 

Award 3 

Correct algebraic solution with 

correct restrictions on either 

domain or range  

 

Award 2 

Correct algebraic solution  

 

Award 1 

Limited progress towards 

solution 
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