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Year 12 Extension 2 Assessment Task #2 St Catherine’s School 2008
’ Student Number:_‘ . )
i QUESTION 1 (15 marks) Start a new page. Marks
3+4i . . 2
) Let z= T+ Express z in the form a+ib , where & and b are real.
i
(b) Let B=1-i/3.

- . (\i‘)\ Express f§ in modulus-argument form. 2

St. Catherine’s School ,
Waverley hx{ Hence write the exact value of B in the form a+ib, where a and b are 2

real.
April 2008
HSC ASSESSMENT TASK

MID COURSE EXAMINATION (©) ) On an Argand diagram shade the region where both |z— (1+ z)| <2 2

and 0 <argz s% hold.

EXte n S i 0 n | I M a_th e m ati C S @Find the exact perimeter of the shaded region. 2

Time allowed: 2 hours }ﬂ;\ ;=141 is a root of the equation z* +az’ +bz+6 =0, where a and b are 3
Reading Time: 5 mins real numbers.
INSTRUCTIONS Find the values of a and b and hence find all the roots of the equation.
o All questions should be attempted on the
separate paper provided
e All necessary working should be shown . 2 2
o Marks for each part of a question are indicated %%\Draw a neat sketch of the locus specified by z° + (@) =0. 2
o Start each question on a new page
L ]

Approved scientific calculators and drawing templates

may be used :

Marks may be deducted for untidy or poorly arranged work. )
Standard Integrals are provided at the end of the paper
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Year 12 Extension 2 Assessment Task #2

St Catherine’s School 2008

QUESTION 2 (15 marks) Start a new page. Marks
xl y2
\(*Q Consider the ellipse E with equation 53+ ry =1
\(K Calculate the eccentricity of E. 1
@ Find the coordinates of the foci of E. and the equations 2
of the directrices of E
EQ Sketch the graph of the ellipse E 1
(}x\Show the point (5 cos60°, 3sin60°) on E 1
}‘b{ Show that the equation of the normal to the ellipsex = 3cos@, 3
y=4sin@ at the point where = % is 6x—83y+743=0.
\c) If ax®+cx+d =0 has a double root, show that 27ad” +4¢* =0 3
(k If z=r(cos6 +isin8)
2 R
@ Prove that arg _z_(i}_+_?£)_ =9+-’-7—”-. 2
(1-V3 1)z 12
2

2 N
(i) Find the modulus of iigj—?ﬂ)— in terms of »
(1 -3 i)z
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QUESTION 3 (15 marks) Start a new page. Marks
x2 y2
(a) You are given the equation of the normal to the ellipse — + w =1 (a*>b%)
a
at the point P(x,,3,) is @*yx— b*xy =(a* ~b")xy, . This normal meets the
major axis of the ellipse at G.
\ik Find the coordinates of G. 1
\@ Show that GS = e.PS, where e is the eccentricity of the ellipse. 3
\Q If z=cosf@+isind 3
4
By using the expansion of (z + —) , write cos* @ in terms of cosn@
b4
\K) Solve the equation x* —6x* +12x” — 10y 3=0, given that it has a root 3
of multiplicity three.
x2 y2
For the ellipse —+-—=1
\Q pse B +%g
\ . o X
)] Show that the equation of the tangent at (x,y) is -1—6 + Y 1 2
i)  Hence find the equation of the chord of contact from (5,1) to the ellipse. 3
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QUESTION 4 (15 marks) Start a new page.

}h{ When a polynomial P() is divided by (x—2) and (x—3) the respective
remainders are 4 and 9. Realising that the remainder is of the form ax+b

when dividing by a quadratic, determine what the remainder must be when
P(x) is divided by (x~2)(x—3)

(b)  The equation x* —5x>+5=0 hasroots &, , 7.

}ﬂ\ Find a polynomial equation with integer coefficients whose roots are

oa-1,p-1,and y—1

}ﬁ{ Find a polynomial equation with integer coefficients whose roots are

az,ﬁz,,yz

@) Evaluate o+ +7°.

(©) }K Using cos2a =2cos” ¢ —1 to show that cos46=38 cos*@—8cos’H+1

(\x‘i\{ Hence solve the equation 8x* —8x*+1=0

é\ Hence deduce the exact values of cosg- and cosig’E
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Year 12 Extension 2 Assessment Task #2 St Catherine’s School 2008
QUESTIONS (15 marks) (Start a new page.) Marks

(@)  Given that Pl)= x> +3px+q has a double root at x = k

}i)\ Show that p =k’ )
XQ Find g in terms of k. )
}ﬁik Hence, verify that 4p° + * =0 L

(b)  Given that sin™ x, cos™ x and sin™(1 — x) are all acute angles
()  Show that sin™(sin” x— costx)=2x" -1 3

(i)  Solve the equation sin™ x - cos x=sin(1-x) 2

©

The points A and B in the complex plane
correspond to the complex numbers
7 andz, respectively. Both trianglés
OAP and OBQ are right-angled isosceles

‘triangles.
g
(i) Explain why P corresponds to the complex number (L+1)z, 2
and O corresponds to (1—-1)z,
(ii) Let M be the midpoint of PQ. What complex number corresponds to M. 2
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Marking Scheme for Task: A7/D COUARLE £ XA (VATION

Course: HaHematics

Pageno./ of /2

Academic Year: 2007-8
Solutions Marks | Comments
Kresten
) 2 BF4L {1~z
4 J /+al * T=al !
|+
= _LS[;- - %C l
) A= )~ o7t
_:/5 = 2&5("?) \
= 2 (005 = LT e 2
20
() /5“ = [,z C/s(",}f)]
= 220 lis 63_;:_71) [
< _z’”(cag I + ¢S —1%17)
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-1 2N /
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2
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/ _ AT +
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Course:

Marking Scheme for Task:
Solutions

Academic Year: 2007-8

Pageno.z of /Z

Marks | Comments -

‘g‘w) }’/1‘"& js%d—jb%'ﬂj +6 =0
Coefeient real jﬁ 1+ M/’; =i1-¢

are roofs. )
L ) = =6 (g )
LA

h

= 4 . o
A= -3 7 Mj:/n.é::s
How /H—L) +((—L') 4—(~g)= —a (CM7,¢97%)
2a =/
2lao &ﬂjﬁ*i) -{-(/"L)o( + @—Q = A 62095’2
X + 20 = 4
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a—-

9 7t
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Course:

Pageno.4 of IR
Academic Year: 2007-8

Marking Scheme for Task:
Solutions

Marks

Comments

.

@,/é;zféx -9

97y —lbs =6~z

___ Marking Scheme for Task: Academic Year: 2007-8
_ Solutions Marks | Comments
, i-
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2 9
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e
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Course:

Marking Scheme for Task:

Pageno.§ of 33
Academic Year: 2007-8

omp! 4% x

— 0y =(e™¢)uy,
it

 fous)
Y

1/

O Y /,o in aormal 27«4,7’!%

1= @) 57

a’yi
o g=(@=t)x
a*r

Ny 250 o)
a’V

M A o 4,)’(/-’“61')

cem = (& x)
- ag — —e'x,

G’—Q’a%

R é( e,’:r_,,o) 3
(”) fhéﬂ M
6 >
/s
Fo-efn - efi=ctm =%
ee = az_w&”z., |
Fm = G — Xy |

Solations Marks | Comments
M ‘7 Yo 3.
Ouesten 3 y) ,)_c:+_$ —r (avse?)
a
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Course:
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of 1,2

Academic Year: 2007-8 .

Marking Scheme for Task:

Marks

Comments

Solutions

QE{/&@M ; Lo + (L 2mE ; Co8ne + LE&nné

Loz (osd ~ cEnB ._L Coend —eSerng)

b
,1547 = Alpsb 5"+—L REsné
e §1‘*—L) = /5695

W@h#): 7‘-‘7 “re ”"f *;”
g el

,o /émg: ALOSYHD #1/(_2%2@) ¢
1 — _’/_ —L 2,6 -§_
o cestD = flesue + 40528 + 2

(C)/é? =t x> puaxv— 10t +3 =o

Py = el T2 — 0
A = j20 3ex +2¥ =0 [/ry)/e )

¥ ~3x +A =D

= m)(x ~) =0

L=, -
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08 = (-0 ()
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X = /3
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Course:

Marking Scheme for Task:

Pageno. 7] of /.i

Academic Year: 2007-8
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Course:

Marking Scheme for Task:

Page no. f of ,/'l

Academic Year: 2007-8

Solutions Marks | Comments
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Academic Year: 2007-8

Solutions

Marks

Comments
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Course:
Marking Scheme for Task: Academic Year: 2007-8
Solutions Marks | Comments
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