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QUESTION 1 (15 Marks) 	 Marks 

(a) The complex number z is given by z = 2 + ~ ­ 2. Find: 
2-1 

3 

(i) z 
(ii) Im(z) 

(iii)lzl 

(b) 	 Draw neat labelled sketches to show each of the following graphs on the 
Argand diagram. 4 

(i) Iz - izl = 2 

(ii) lz -1- 2il S 3 and Iz + il s iz - il 

(c) 	 Prove Iz\ + z21 s Iz(1 + /z21 ~nd explain when the equality holds. 3 

(d) 	 Solve for z = x + iy the equation zz + 2z =~+ i . 3 
4 

(e) 	 Use De Moivre's Theorem to express Cas50 in terms of CosO and SinO. 
2 

QUESTION 2 (15 Marks) 

(a) 	 Solve Z2 - 5iz + 2 =0 2 

(b) 	 Given z = 3 - 3-J3i , 3 
(i) Find z in mod~arg form 
(ii) Find Z4 in the form x + iy . 

(c) 	 Find the square roots of 4 + 3i . 3 

(d) 	 Describe in words and sketch the locus of z if Arg(~) = 1C • 3 
z 2i 2 

(e) 	 Solve ZS =lover the complex field and plot the solutions on an Argand 
diagram. 3 

(0 	 Find ;2009 • 1 



QUESTION 3 (15 Marks) 	 Marks 

2 2 

(a) The ellipse E is defined by E: 	 x + L =1 

9 4 


(i) 	For E write down its eccentricity, co-ordinates of its foci and equations 
of its directrices, and sketch the curve, showing its features. 4 

(ii) Show that the equation of the normal at P (3Cose,2Sine) is 

3x 2y _ 5 3 
cose - Sine - . 

(Hi)If the normal at P cuts the major axis at G and the minor axis at H, then 
find M, the midpoint of GH. 3 

(b) 
2 2 

(i) 	Show that for an ellipse ; + y 2 == 1 , the sum of the focal distances is 
a b 

2a. 2 

(ii) Hence find the equation of the locus of z such that Iz + 2il +Iz - 2il = 6 

3 

QUESTION 4 (15l\tIarks) 

(a) 

(i) 	 Show that in the first quadrant the ellipse 4X2 + 9y2 = 36 and the 

hyperbola 4X2 - y2 =4 intersect at right angles. 4 

(ii) Find the equation of the one circle through the points of intersection of 
. the two conics in all four quadrants. 2 

(b) 	 Find the equation(s) of the normal to the curve xy(x + y) + 2 == 0 at the 

point(s) where the gradient of the tangent is -1. 5 

(c) 	 AS and TB are tangents. Prove: 

(i) 	 t1.SAT III !:J.BTS 

(ii) 	AT x BS =ST 2 

(iii) SB 11 AT 

2 

1 ' 



QUESTION 5 (15 Marks) 	 Marks 

2(a) The rectangular hyperbola H has equation x - y2 =2. Write down its 

eccentricity, the co·ordinates of its foci S and S', and vertices A and A', 
the equations of its directrices and asymptotes. 4 

(b) 
(i) 	Show the condition for the line y =mx + c to be a tangent to the 

2 2 
2 2 2ellipse ..;-+~ = 1 is c =a m +b2

• 	 3 
a- b­

(ii) Show that the pair of tangents drawn from (5,0) to the ellipse 
x2 y2 
- + - = 1 are at right angles to each other. 2 
16 9 

(c) 

(i) 	Prove that the equation of the tangent to xy =e 2 at the point P(ep,~) 
p 

is x + p2Y = 2ep. 	 2 

(ii) If the tangent at P passes through the foot of the ordinate of Q(cq/-) 
q 

show that q =2p . 2 
2 

(iii) Hence prove that the locus of the midpoint of PQ is xy = ge 2 
8 

QUESTION 6 (15 Marks) 

(a) Sketch the graph of y =(2x + 5)(x + 1) showing clearly the intercepts on the 

axes and the co·ordinates of any turning points. 2 

(b) Use the graph in part ( a) to sketch the graph of y = 1 showing
(2x + 5)(x + 1) 

clearly the intercepts on the axes, the co·ordinates of any turning points and 
the equations of any asymptotes. 4 

(c) Use the graph in part (a) to sketch the graph of y =In[(2x + 5)(x + 1)] showing 

the y intercept and the equations of any asymptotes. 4 

(d) Find the equation of the tangent to the curve y =In[(2x + 5)(x + 1)] at x =0. 

3 
(e) 	 Hence find the values of k such that exactly one of the solutions of the 

equation In[(2x + 5)(x + 1)] = kx + In5 is a positive number. 2 



I a 

2· 

QUESTION 7 (15 Marks) 	 Marks 

3x2 -7
(a) Sketch the graph of f(x) = , given that 

(x - 2)(x + 3) 

f'(x) = (3x -l)(x -7) 5
(X_2)2(X+3)2 

(b) Hence draw neat half-page sketches of: 

(i) 	 y =~f(x) 2 

(ii) 	y (f(x)Y 2 

(iii) y = f(lxl) 	 2­

(b) (i) Draw the graph of y :E!: 12x + II-Ix 21 in the domain - 6 :;:; x :;:; 3 2 

(ii) Use the graph to solve 12x + II-Ix - 21 :;:; 2 	 2 

QUESTION 8 (15 Marks) 

a I 4 

(a) For what values of a does f(x + -)dx = 2 fsec 2 xdx? 	 3 
1 2 0 

(b) 
(i) 	 Write an expression for Cos(A+B) and Cos(A-B). Hence express 

2SinASinB as a difference of two functions. 2 

(ii) Given that SinxSin3x + SinxSin5x + SinxSin7x = SinaxSinbx then find 
the values of a andb. 3 

(c) Given p and q are roots ofax2 + bx + c =0, show, without solving for p or 

2 q , that q + p = - 4 
. ap+b aq+b a 

(d) For the graph of y = f(x) shown: 

-I4 

(i) 	 Find ff(x)dx 

o 


Oi) 	 For what value of a, where 0:;:; a:;:; 4, does ff(x)dx have the 
o 

smallest value? 
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