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every question
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Kincoppal-Rose Bay, School of the Sacred Heart
HSC Mathematics Extension 2, Half Yearly Examination 2011

Total Marks — 60
Attempt Questions 1-4
All questions are of equal value

Answer each question in a SEPARATE writing booklet. Extra writing booklets are available.

Question 1 (15 marks) Use a SEPARATE writing booklet. Marks

(1)  Bvaluate [4-7i]. ) 1

(b) Express in the form x + iy where x and y are real;

@ (5+20)(3-1) » 1
. 2-3i
ii e 2
W = _ |
()  Find the real numbers @ and & such that (a+bi )2 =9+40i 3
(d) (i)' Express — 1 + i in modulus —argument form, ' 2
(i)  Hence find the least positive integer n for which (~1+1)" is real. 1
(6)  Sketch the region on an argand diagram where: 2

lz=1<v2 and 0< arg(z + i) s-Z— both hold.

Question 1 continues on page 3
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Marks
Question 1 (continueAd)

®
Im T

—

A?
o) Re

iagr o » t.the complex numbers
In the diagram, the points 4, B, C and D represen : -
Z), Zyy Z3 and z, respectively. Both A4ABC and ABCD are right angled isosceles
15 42

triangles as shown.
(i) = Show that the complex number z, can be written as

'le(l-—:i)zl'*'izz-

(i) Hence express the complex number z,in terms of z, and z,,

giving your answer in simplest form.

End of Question 1
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Question 2 (15 marks) Use a SEPARATE writing booklet. ' ' Marks Question 2 (continued) -
@ y - 5 -
(b)  Consider the curve given implicitly by the equation x*+43* = 4
4__
. T dy -x
) Use implicit differentiation to show that = =—=
1 dx 4y

(i)  Find the equation of the tangent to x* + 4 )32 =4 at the'pofnt
L2 |
)

. ) R (iii)  Find the points on the curve whose tangents are vertical or horizontal

. 4
The graph above shows the curve f' (x) =xt - % . The maximum turning points

are at (—\/E,l)and («./—2_,1).

(iv) Hence sketch the curve showing all important features,

Draw separate one-third page sketches of the graphs of the following. You must
indicate important features and the new coordinates of the points indicated as

appropriate.

@  y= f—b ' ' o End of Question 2
@ y=[/@] . - N .
i) Y =r1(x) 2

(v) y=e® o 2

Question 2 continues on page 5
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Question 3 (15 marks) Use a SEPARATE writing booklet. v " Marks

(8)  The polynomial equation z* —7z%+25z—39=0 has one zero equal to (2 +3i).
Find the other two zeros.

(b)  Consider the polynomial P(x)= (x+2) Q(x)+ R(x)

Explain why R(x) is a linear polynomial.

When P(x) and IP’(x) are both divided by (x +2), the remainder

in each case is 6. Find R(x).

(c) The equation x* +3px—1=0, where p is real, has roots &z, 8 and y.

@) Show that the monic cubic equation, with coefficients in

terms of p, whose roots are a?, A° and y* is x* +6px* +9p’x—1=0.

(ii)  Hence or otherwise obtain the monic cubic equation, with
By 9B
a p r

coefficients in terms of p, whose roots are

16x—43 L 16x—43 a b ¢
—(-—W-—I-_Z—) can be written as =
e X

i t =—t +—
(&) Given tha =3 x+2) (-3 (-3) x+2
where g, b, ¢ are real numbers, find g, b and c.

End of Question 3
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Question 4 (15 marks) Use a SEPARATE writing booklet. Marks

(a) If w is a complex cube root of unity, show that 1+ w+w* =0 1

(b) Shown are two circles centres H and K which touch at M. PQ and RM are
common tangents. :

(i) Show that quadrilaterals HPRM and MRQK are 2
cyclic. o
(i) Prove that triangles PRM"and MKQ are similar. 2
(©  If u=5,u=11and u,=4u,_ ~3u,_, forn=3 Show by Mathematical 4

Induction that u, =2+3" for n=1,2,3,4,...

(d) If z=cosO+isin®,
(i)  Find the complex roots of 2 +1 =b . 2
(ii) Hence express 22 +1=0 as the product of linear and quadratic factors. 2 -

(iif) Using your result for part (i), show that cos% + coséjE = % . _

”

End 8f paper
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