GOSFORD HIGH SCHOOL.
Extension 2 Mathematics.
HSC Assessment Task 1 December 2008,

Time Allowed: 2 hours.

~ Show all necessary working.

Start each section on a new page.

Section 1: Complex Numbers

Question 1.
(@) If z=4f3 +ifind
i) ||
(ii) arg(z)
(iii) 2
(iv) -
z
(vyiz
(b) Plot z, z,z? ,l ,iz on an Argand Diagram labelling them as P, Q, R, S, and T.
. z .
Question 2.
(a) Express z=1-+3i in mod-arg form.
(b) Hence find z° in the form a+ib where a and b are real.

Question 3.
Sketch the region on an Argand Diagram for which

lz—1]< 4, ——éi <arg(z) < % , z+ z 2 6 hold simultaneously.

Question 4.

The quadratic equation z% +(1+ i)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 5.
If w=z*+z? find and draw a neat sketch of the locus of @ given that @ =0

Question 6.
(a) Show that for any two complex numbers z, & z, that:

arg(?) = arg(z,)—arg(z,)

2

(b) Sketch the locus of z where arg(;z—] = arg[}-J .
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Question 7.

(a) Find the five fifth roots of 1 and indicate their position on an Argand Diagram.

(b) If @ is one root of z° =1, find the value of @ + &* + &° + @*.

Question 8.

(a) Use DeMoivre’s Theorem with n =2 to show that:

cos 20 = cos’ § — sin® @ and sin26@ = 2sinfcosd .

2z . 2m .
(b) Hence express cos— & sinZZ in terms of cos & sin Z.

n n n n
(¢) Using the result of (b) prove that:
(1+ coszj—r—-l-isin 2—”)" =-2"cos" L,
n n n
Question 9.
S5z S \/g +1

(a) Show that % + % =1 and hence that tan — =

12 J3-1
Find a similar expression for tan 1%

(b) Express 4/—6/ in the form a+ib where a and b are real,

(c) Solve z2 +(1+i)z+2i=0 expressing the roots in the form x+iy
where x and y are real.

(d) If these two roots are z, &z, prove that:

® |Zl|=|22|=ﬁ-

(ii) arg{z, ) + arg(zz) = %
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Section 2: Graphs (Start a new page.)

Question 1.
The function defined by £(x) = x(x—3 is drawn below.
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Draw separate, one-third page sketches, of each of the following:

@ y=| £ |
® »=1(D
© »=f(-x)
@ y=—rs
@) ¥ = /(%)
Question 2.

Draw a neat sketch of y =1+ x” and hence sketch on separate, one-third page
diagrams, each of the following:

1
@ »= 1+x*
1+ x?
(b) y=
1+x?
(©) y=
1+ x2
(d) y=

(2
(2)
(2)
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Question 3.

(a) Sketch the graphs of f (\c) =x -2 and g(x)=

on the same number plane. (2)

x+2
(b) Show that ’;1‘21 =x-2+ }—35 \. (2)
(c) By coniidering the sum of f(x) ‘& g(x) sketch the graph of y = J::; (2)
(d) Hence solve the inequality x'-l <0 (2)

X+2

Section 3: Circle Geometry (Start a new page.)

Question 1.

ABCDE is a pentagon inscribed in a circle. AB = AE. BE meets AC and AD at M and N
respectively.

(a) Show that £ BEA= £ ACE. : (2)

(b) Hence show CDMN is a cyclic quadrilateral. ' (3
Question 2.

In an acute angled triangle with vertices L, M and N the foot of the perpendicular from L to
MN is P and the foot of the perpendicular from N to LM is Q. The lines LP and ON intersect
at H. '

(P.T.O.)



M P

(a) Prove that L PHM =ZPQM .
(b) Prove that L PHM = ZLNM .

(c) Produce MH to meet LN at R. Prove that MR 1 LN.
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