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Question 1 (4 marks) Marks

Question 1 is the objective response section of the paper. Each question is worth 1 mark.
You must select the correct response to each of the following four questions and shade the appropriate box on
the supplied answer sheet.

() An ellipse has eccentricity e = —3;5— Its equation could be:

z P 2 2 2 2 2
X X

y y y ¥
Z4+2-=1 (B) —+2-=1 0+ = 2
()75 so-0 B a5t ©%*5 ()45 25

(i)  Atangentis drawn to the rectangular hyperbola xy =4 at the point (2, 2) on
it. The tangent cuts the axes at points 4 and B. The length of AZis:

(A) 242 (B) V2 (©) 442 (D) -‘g
(iil)  The asymptotes of the hyperbola 4y* —x* = 4 are:
W y=+ @B y=2x (O y=t4 (D) y=4
x? 2
(iv)  The conic 2—5—+ 16y 7= 1 will be an ellipse with foci on the x-axis provided

that A lies in which of the following ranges of values:

(A) A1 <16 (B) A>-9 () o<Ax<l6 (D) -9<4<16
Question 2 (2 marks) Now open your answer booklet and write your solutions.
Find real numbers a, band ¢ such that ! =2 — brte 2

x(4+x ) x 4+x°
Question 3 (9 marks)
Consider the rectangular hyperbola xy =16. A chord, $7, is formed by joining the points
S(4s, ﬁ) and T(4t,-?).
S

(D) Show that the equation of ST is x+sty = 4(s +1). 2

(i)  Itisgiven that ST passes through the point (8,8).
Show that 2st =s+¢—2. 1



(iii)  Show that the tangents at Sand 7" meet at R(E‘& , ——8——) 4

S+t s+t )

(iv) Find the equation of the locus of Ras Sand 7 vary on the hyperbola. 2

Question 4 (13 marks) Starta new page.

2 2

The hyperbola H has equation % - —};— =1.

() Write down the eccentricity, ¢ the coordinates of the foci, § and §’, the

equations of its directrices, and the equations of its asymptotes. 4

(i)  Sketch the hyperbola, showing all the details of part (i).

(iif) Let P be the arbitrary point (2sec8, V7 tan é).

Show that P lies on H, and prove that the tangent to A at £ has equation

xsecd ytan@
- =1. 4
2 V7
(iv)  This tangent cuts the asymptotes at LZ and M.
Prove that LP = PM. 3

Question 5 (5 marks) Start a new page.
2 2

An ellipse E has equation 52— + %5- =1.
a

6} Show that the tangent at any point (x,, y,) on E is given by

i‘ﬁ—w%ﬂ. 2

(ii)  Suppose that point 2 is an extremity of a latus rectum of E.

A tangent is drawn at P, meeting the x-axis at 4 and the yj-axis at 5.

_ 2
Show that ffizl f. 3
PB e

[You may find it helpful to draw a diagram showing 4, B, P, and other

relevant points.]

Please turn the page for the last question 2



Question 6 (7 marks) Start a new page.

Show that the condition for the line y = mx + ¢ to be tangent to the ellipse

(D)
xz yZ
—+=5=1 isthat  =a*m® + b
a
(i)  Hence, or otherwise, prove that the pair of tangents from the point (3,4)

2 2

to the ellipse f—6 + 2}9— =1 are at right angles to each other.

END OF EXAM
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Con?‘inueoe
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