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Question 1 — (11 marks) — (Start 2 new page)

Let «, B and ¥ be the roots of P +gx+r=0
a) Find the polynomial equation with roots.
@ a-1, -1, y-1
(i) 2a, 28,2y
Giiy a2, 2%y

(iv) a+p, p+y,y+a

b) Evaluate:

@ —+—+7

(ii) >+ gy

i) (a+p-7)B+y—-afy+a-p)

Marks
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Question 2 — (9 marks) — (Start a new page) Marks

a) (i) Provethatif x=c isarootof P(x)=0 with multiplicity p then x=¢ is

atoot of P'(x)=0 with multiplicity (p-1). 2
(i) I Px)= %% +5%2 +3x—9 has a repeated zero, factor P(x) over the real
numbers. 2
b) (i) Solve the equation x* +4x° —6x* —4x+1=0 given that
_ 3
tan 46 = 4tan92 4 tan f 3
1-6tan“f+tan” @
(ii) Hence show that tan 3 +tan I _ tan 2 — tan B 4 2
16 16 16 16
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Question 3 — (20 marks) — (Start a new page) } Marks
a) The graphof y=f(x)is shown below.
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NOTES: 1. y=0 isa horizontal asymptote.
2. x=2 and x=-2 are vertical asymptotes.

On the graph paper provided draw separate sketches of each of the following
clearly showing the relationships with y = f (%)

@ y=lf®P*
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Question 3 (cont’d) Marks Question 4 — (20 marks) — (Start a new page) Marks
. 1+2i .
b) (i) Onthe same number plane sketch a) (i) Express z= 5 o the form a+ib 1
2
y= I x I -2 and y=4+3x-x 2 (ii) Hence find the modulus and argument of z. 1
&f(}i) Hence, or otherwise, solve for x: 2 , b) (i) Find +-8+6i intheform a+ib where g, b are real numbers 2
|x|-2 -0 (i) Hencesolveforz: 2z°—(3+i)z+2=0 ‘ 2
4+3x—x%
¢) Find the complex number z such that Im{z)=3 and z*+5 is imaginary. 2
der the functi 5SS eq d) The triangle OAB isisosceles with OA=0B and angle OBA equalto 75°.
c)  Consider the function x™+y~ = O is the origin and A represents the complex number —f3+i. o —
a3 - ‘oo A
()  Find all stationary points and critical points. (i) Carefully explain why B could represent the complex number 2cis 7. 2
(i) Carefully explain the behaviour of the function as x— +e0 1 (ii) Find one other complex number, in the form a+ib, which could be
represented by B. 2
: 1
(i) ~Sketch the function. e) z,z, and z; are three complex numbers represented by the po}ints Zi,Z, and Zj
respectively in the Argand diagram. ‘
If argz, =a, argz, = and argz; =y and zz, = 232
(i) Showthat a+ =2y 1
(i) Show that OZ, bisects Z,0Z, where O is the origin. ‘ 2

- (ii) prove that z; and z, must be real numbers.

End of Paper
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QUESTON 2
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