GOSFORD HIGH SCHOOL.
Extension 2 Mathematics.
Assessment task December 2004.

Part A.

Question 1.
If z=3+4i and ® =1+ find in the form a + ib

a) z+o

b) zo

c) 2
®

d) z

€) |z|

Question 2.
(cos® +isin 9)9 (cos 30 +isin 38)_5

Simplify Lt
(cos 26 —isin 20)

Question 3.

If z= 2[005% +isin %) evaluate z°

Question 4.
Factorise z2 +4z+5 over the complex field.

Question 5.
a) Find the square root of —8 — 8i/3

b) Hence solve the quadratic equation x? —i2\2x +i243=0.

Question 6.

. 1
Given that 1,0,®° are the cube roots of unity show that + =1
I+0 1+

Question 7.
Write down the conjugate of a-+ib and hence show that if z = x +iy

z+2z

then is real.

zz



Question 8.
Find the modulus and argument of the quotient when V3 —i is divided by
—-1-i.

Question 9.
Find all the fourth roots of 16 and show that if B, and B4 are the two

imaginary roots then B3 +2B3 + 4B, +8=0.

Question 10.
Find all values of z such that z° +1=0.

Question 11.

Find cos40 in terms of:
a) sin® and cos6.

b) cos6 alone.

¢) Hence solve 8cos? x—8cos? x+1=0 for 0<x<m.

Question 12.

Draw a neat sketch of the following,.
a) Im(z)=4
b) ‘z' <4

c) |z-3+4i=5

Q) arg(z+i)= 7

e) zz-4(z+2)=10
Question 13.

The quadratic equation z 2 + (1+1i)z + k=0 has aroot of 1 -2i.Find, in the
form a + ib, the value of k and the other root of the equation.

Question 14.
Given z=cos0 +isinf

a) Show z" +—1;= 2cosnb.
z
b) Hence using (a) and expanding (z + 1)3 show that
z

cos> 0 =~]—cos39+icos€l.
4 4

Question 15.
What is the maximum value of |z‘ for |z o . z'l <27



Question 16.

! NOT TO SCALE

-——

The points P, A and B represent the complex numbers Z, J3+4i and -343
respectively. The locus of Z which is moving in the complex plane such that

Arg(Z - J3-4i)- Arg(Z + 343)= % , is part of a circle. The angle between the
lines from PA énd PB is o as shown in the diagram.
a) Show that o = %

b) Find the centre and radius of the circle.

Part B continued over the page



Part B.

Question 1

34+

(a) Consider the graph of y = f(x) as shown above.
On the answer sheet provided, use the graphs of y = f(x) to clearly sketch separately the

graphs of:

@O y=—

f(x)
() y*=/(x

(i) y=/"(x)
(b) Suggest a possible polynomial equation for the graph of y = f(x) shownin
part (a)

Question 2.
@ If f(x)=(x-1)(x=3) then sketch

O y=Jre
i) y=/(x)
(i) |y]= /)

|8

(8]



(b) (i) Find the stationary points and the asymptotes of the function
4
( x+ l)

x4+1

(ii) Sketch this function labelling all essential features.

(iii) Use the graph to find the set of values of & for which
(x+ 1)4 = k(x4 +l) has two distinct real roots.

Question 3.

A curve is given parametrically in terms of the real number ¢ by the equations
3¢ 372
X= 7 and y= =
1+¢ 1+ ¢
(1) Express ¢ in terms of x and y. Hence show that the curve has Cartesian equation
x* + p* = 3xp. Deduce that the curve is symmetrical about the line y = .

(i) Shiow that L aZ>E
(?:l.’ J)' Y

Write down the coordinates of a point on the curve where the tangent is vertical.

. Hence show that the curve has a horizontal tangent when x = i/f .
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