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MATHEMATICS - EXTENSION 2

Duration- 90 minutes plus 5 minutes reading time

Multiple choice 8 questions worth 1 mark each. (Answer this section
on the test paper) /8
Graphs 2 questions worth 13 marks each. (Answer this
section on your own paper. Start a new page for each /26
question.)
Polynomials 2 questions worth 13 marks each. (Answer this
section on your own paper. Start a new page for each
question.) /26
TOTAL /60




The diagram shows the graph of the function y = f(x).
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Which of the following is the graph of y =/ /(x) ?
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2 The diagram shows the graph of the function y = f(x).
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3 A certain complex number z, where ]z| >1, is represented by the point on the following argand diagram:.

o

i » Re(2)

All axes below have the same scale as those in the diagram above.

The complex number —l— is best represented by
V-4 .

A, B.
Im(z) Im(z)
4} Jr
%) » Re(z) 5 > Re(z)
C. D.
ano Im(z)
5 - ¥ Re(z) D > Re(z)




4

Let z = cis[150°]

The imaginary partofz — i is

(A) >
® =
© =
©® =

The polynomial P(z) has real coefficients. Four of roots of the equation P(z) = 0 are
z2=0,z=1-2i.2=1+3i, z=1-3{ and z = 3i.

The minimum number of roots that the equation P(z) = 0 could have is

b 5
B) 6
€) 7
D) 8



Given that z = 4¢is[120°] it follows that the best answer to Arg(z>) in degrees is

(4) (120%)°

(B) 24°
(C) 600°
(D) —120°

The distance between the points z and — Z in the complex plane is given by

(A) 2 Re (z)

(B) 2Im(z)

© 2 |z|

D)  2Re(@)+ 2Im(2)



8 The algebraic fraction can be reduced to its partial fractions by equating it to

7
(x—3)(x2+4)

a b
(A) (x—3) T (x2+4)

a b
(B) {(x-3) + (x+2)(x-2)

ax+b c

(© {x-3) + (x24+4)

a bx+¢

(D) (x-3) (x2+4)

End of Multiple choice section (Total 8 marks)



Graphs (13 marks) Answer the rest of the exam on your own paper

Q1  The diagram below shows the graph of y = f{x)
Y

4 =2
Draw separate neat sketches of the following
Loy=—f()
L. y=f(-x)
iii. y=flx|
iv. y=4yfC)
1
v. Y= }a’)’
vii y=|f(x)]
vil.  y% = f(x)



Graphs (13 marks)

Q2

()

(if)

(i)

2

Show that —— = x — 1 +-1—
x+1 x+1

Hence by adding ordinates or otherwise

2

sketch the graph of y = ﬁ—l

showing all important features.

3x

Consider the function f(x) = DA

(a) Express f(x) as partial fractions

(b) Find the x coordinates of any turning points

On the same axes, neatly sketch the graphs of y = (x + 1)?
and y = -92; (draw as dotted graphs for reference) By
multiplying ordinates or otherwise and using the

2(x+1)?

same axes, draw the graph of y =

(Make sure this graph is clearly distinguished from the

reference graphs and not dotted)



Polynomials (13 marks)

Q1

(a)

(b)

(©)

(d)

(e

The polynomial P(x) = x3 — 3x2 + 4 hasa root of

multiplicity 2. Find this root and fully factorise P(x)

Factorise x2 - 4x% 4+ 6x — 4 into 3 linear factors

Form a new equation whose roots are reciprocals

of therootsof 3x3 +4x2—-5x+3=0

The equation x* —x? — 3x + 2 = 0 has roots a, 8,y

(D Use the value of &« + 8 + y to find the monic
polynomial equation with roots
20+B+ty, a+28+y, a+ B+ 2y

a, B,y are the roots of x3 + 2x% — 2x + 3 = 0.
Form the equation whose roots are a?, 82,72



Polynomials (13marks)

Q2

@)

(b)

(©)

@

It is given that 3 — i isaroot of P(z) = z3 + rz + 60,
where » is a real number

) State why 3 + [ is also a root of P(z)

(i)  Factorise P(z) over the real numbers

By applying de Moivre’s theorem and by expanding
(cos8 + isinf)3 obtain expressions for cos38 in

terms of cos@.

(i) If P(x) and Q(x) have a common factor (x — ),
show that R(x) = P(x) — Q(x)
will have the same common factor

(i) IfP(x)=6x3+7x>—x—2and
Q(x) = 6x3 — 5x2 — 3x + 2, find the two zeros

that P(x) and Q(x) have in common.

When a polynomial P(x) is divided by (x — 3) and (x — 4)
the remainders are 5 and 12 respectively. Determine what the

remainder must be when P(x) is divided by (x — 3)(x — 4)



End of examination

Please ensure

1. Your name or candidate number is on each section
including the Question Sheet.

2. Each of the 3 sections are stapled separately and
collected for marking.
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