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General Instructions ‘ Qu?stion'Q o /15 Y '
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. ) - J at+x
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1
, s
o Board-approved calculators may Question 11 /%5 #dx = gin~* x a>0 _ a<
be used. , i J a2 a’ ’ x<a
¢  All necessary working must be shown. Total : ! 167 B ' . o
. ! . .
»  Marks may be deducted for careless or | i = ln(x +x% - a? ), x>a>0
badly arranged work. Total - /87 ' RN/ x2_—— a® : )
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=1n(x+\/x2+a2)
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Multiple Choice Questions (7 marks) 1 mark each

provided.

L' Ley, z=3—i Whatis the value of iz 7

Ay —1-3i

By —-i+% 4
wy 1-%

mn 1+3%

2 The paints Placosd, b’si'nﬁ) and Q{acosd, bsing) Lie on the ellipse f%—%—:i and
the chord PQ subtends a right angle at(0.0). Which of the following is the comect

Ex_pmssmn?
bl
{A) fenOtang :—;—2—

@) ﬁ:am&tanyﬁ:—%i

bi
) tanflang=—
. a

&
@) fanPrand= F

Answer the following 7 multipie cﬁoi;e guestions on the multiple choice answer sheet
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What is -2+ 2J§i expressed in mpdulus-argrment form?

2 .. 2
(A 05— i 5in )
(A) 2cos 3 isin 3)
® oosZE 1 isin 2

3 3

L. .. I
O Hoos— +isin—)
{) 2 53 151;13)

o) 4»((:95—;5 +is§n§)

Ttis given that 3+ isazootof P(z) =2 +az’ +hr +10 where gand bare real mumbers.

Whicl expression factorises Pz) over the real munbers?
@) G- +6z-10)
® (- -6-10)
©) {40 +62+10)
@) (A6 41ly
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lz —2i] = I; + 2] s the locus of a point z. The cartesisn equaﬁon of this locus is.

Ifz=cos 0+isiné, thenz +1 s
. Z
2

" sind
@ 2cosb /
C.-2isin#

2i

' sing

Year 12 extension 2 Mid-Course examination 2013

Page 5

Question 8

a) (i)

(i)
G1)
b)
@
(i)
(i)
C
4 @

(i)

Sketch clearly the locus of z:

|z — (\/§+Li| =1

Show that 1 < |z| < 3, for points on this locus.

Show that 0 < arg(z) < Tg[, for points on this locus

Ifzy =141 and z, =3 +1, find

2 .
;1 in modulus-argument form
2

? in the form a + ib
2

. T
Hence or otherwise state the exact value of cos o

The polynomial P(x) = x* — 2x3 + 8x? — 8x -+ 16 has1+iV3 asa
zero. '

Eﬁpress P(x) as the product of two quadratic factors.

A

Express z = 1 + +/3 i in modulus-argument form

Hence or otherwise show that z7 — 64z = 0

Im

2m

2m

2m

1m

lm

3m

1m

2m
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Question 9

a) A polynomial P(x) is divided by x? — a?, @ # 0 and the remainder is
px+q.
Write P(x) in terms of its divisorx? — a?, and remainder px + .
(i) Show that
2m
1
p=2(P(a)=P(-a)) and
1
q=5(P(a)+P(-a))
(i) Show that if P(x) is an even polynomial, then this reminder is a constant.  1m
(iii) Find the remainder when x1%° is divided by x? — 1 2m
(iv) IfP(x) = x™ —a™, and nis odd, find the remainder, when divided by 3m
x? — g2 :
b) (i). " Show that if @ is a root of multiplicity m to the polynomial equation 2m
P(x) = 0, then a is a root of multiplicity m — 1 to
P (x)=0
(i)' Explainwhy P(x) = 0,where P(x) = px®+ qx? +r cannothavea  2m
" oot of multiplicity 3
(i) I px®+gx®+7r =0 hasaroot of multiplicity 2, show that 3m
4% + 27p%r =0 :
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Question 10

a)

b)

4

@

@
)
(iii)
W)
)

(i)

L X YR
For the ellipse =t5=1

Find the eccentricity

Find the coordinates of the foci

Find the equations of the directrices

Sketch the ellipse showing the above features

Mark the point P(4 cos8, 3 sin 8) and clearly mark the position of the
angle 0. ' '

Show that the equation of the tangent to the ellipse at P is given by
3cosBx+4sinBy=12 '

If 2sin7*x = cos™'x,

using cos2 <= 1 — 2sin? « or otherwise , find the value of x.

Consider P(x) = x* — 2Ax3 + B, where A and B are constants and
A+ 0.

Therootsare a,B,yanda+ B +7v.

Show that B = At

Letz, and z, betwo complex numbers, where z; = —1+{ and
Z;=1+ V3 .

Sketch the locus of z, where arg(z — z,)=arg (z —z; )

Im

Im .

1m

1lm

1m

2m

3m

3m

2m
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Question 11

3) P (2p, %) and Q: (Zq,S) are two distinct points on the rectangular
hyperbola xy = 4, where p # +q

(i)  Show that the equation of the tangent at P is x + yp? = 4p

(i) Show that the tangents at P and Q intersect at M given by
ipg 4
(

p+q’ ptq

(i) Giventhat pq = 1, show that the locus of M is a straight line not
including the origin.

b) The diagram shows the hyperbola x? — y? =1

NOTTO SCALE

()  Show that the equation of the tangent to this hyperbola at the point P:
(secB,tan B ) is given by

xsecd —ytanf =1
(i) The taﬁgent cuts the asymptotes at L and M.

Show that P is the midpoint of LM.
' (iii) Show that the area of the triangle OLM is independent 9 ¢ ,o

End of paper

2m

2m

3m

2m

3m

3m
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