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Question 1.

2

2
a) Consider the ellipse % + pa-

4
@ Sketch this ellipse clearly showing the coordinates of its
foci and the equations of its directrices (4m)

(ii) Find the equation of the tangent at P (x;,y;) to this ellipse (2m)

b) Consider the rectangular hyperbola x> ~y* =38.
@ Show that the eccentricity of this hyperbola is N (1m)

(ii)  Sketch this Hyperbola clearly showing the coordinates of its vertices
and foci and the equations of its directrices and asymptotes. (4m)

This Hyperbola is rotated by 45° to form the hyperbola xy=4

Qfl ,  Find the coordinates of its vertices. (Im)
f@ir), Find the coordinates of its foci. Show working (2m)
(")  Find the equations of the directrices. Show working (2m)
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Question 2

a) (i) Show thati is aroot of the quadratic equation

Q-7 -(1-i)z+3=0 (1m)
" (i1 /Find the other root in terms of a-+ib em) U
b) (1 Show that cis 260 —1=2sin0(~sinf +icosb) ( (2m)
'(i'i)' 'Given that z+l = cisz—;r- , show that z= —%(1 +1 cot%) (3m)
z .

4 (;) P, Q and R are complex numbers z,, z, and z; respectively.
In addition if 7, —z, = i(z;— %) what can you conclude about
triangle PQR ? Give reasons. (3m)

d) () Find, interm of k, the coordinates and the nature of the stationary
points on the curve y = 2x® — 3x? —12x + 6k, where k is real. (Bm)

(i) Find the values of k for which 2x® — 3x® —12x+ 6k =0
has three real and different roots. (2m)

;‘{,\g
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Question 3

a) P(cp.i) and Qfcq, —c-) are two points on a rectangular hyperbola xy = c*
p q

(i)  Show that the equation of the chord PQ s x+ pgy=c(p+q) (2m)

(i) P and Q move such that PQ passes through the point A (0,1).
Showthat pg=c(p+9g) (1m)

(i)  Show that the equation of the tangent at P is x -+ P’y=2cp (2m)

(fv) - Find the coordinates of R, the point of intersection of the tangents at P and Q. .

(2m)

(v)  Find the locus of R. @m)’

(b) (i) Write down cos 2@ and tan2 in terms of tan® (Im)

Gi)  Show that cos 4g 16t O+ tan’0 (2m)
5 T 142t 0+ tan 0

(/1/;1) Hence find the roots of x* —6x* +1=0 (2m)

(;i‘v) Hence deduce that tan® % + tan? % =6 (2m)

7
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Question 4

a) If @ is a complex root of z° =1
’ 6) Show that @”is also a root

. (i) Showthat I+®+a*=0

\(iii) Form a quadratic equation whose roots are givenby 2+ o and 2+®°
(@m) 72

a+bo+co’ o
c+am+bw’

N
4 &v)  Show that

£ ’

b) Consider the function y= sin(cos x)

(i) State the domain and range
en dy
Show that ~=~ =121
(i) e LY

{ii)  Sketch the function y= sin™(cos x)

¢) Itisknown that sin™x and cos™ x are acitte.
@ Show that sin(sin™ x - cos™ x) = 2x* —1

(i)  Hence solve the equation sin™ x — cos™ x = sin™'(3x—2)
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amy O

(m) 7

(2m)

(2m)

emy ©

@m) -

(2m)

(2m)

(v) Hence find the numerical value of OP* + 0Q® + OR?

Question 5

2 2

a) . @ If y=mx+c isatangent to the Hyperbola x_2 - Z—z
a

show that ¢ = a’m® — b’ (3m)

=1,

A
’ (i}’  Show that the tangents drawn from the point (+/3,2) to the
’ 2 2
hyperbola f—s - % =1 are at right angles. (2m)

b)

P (x1,1), Q(X2,y2) and R(x3,y3) are the points of intersection of the curves
xy=-1 and y=x*-9.

(i) Show that x;,%, and x; are the roots of the cubic equationx” —9x+1=0 (1m)
(i) Write an expression for OP? in terms of x;, (Im)
(iii) Write a polynomial whose roots are x,%,x,” and x,> (2m)

. . . 1 1 1
(iv) Write a polynomial whose roots are —,— and — (2m)
X Xy X3 :

(2m)

/

ar
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¢} The polynomial equation x" — px+g=0 has a double root. Show that
n n-1
(2) 2| =0
n (n—10 :

(Gm)*

End of Paper
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