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KAMBALA
Extension 2 Mathematics

YEAR 12 HALF-YEARLY EXAMINATION
April 2005

Time Allowed: 2 hours
Reading Time: 5 minutes

INSTRUCTIONS

e This examination contains 5 questions of 15 marks each. Marks for each part question
are shown.

Answer all questions on the writing paper provided. Start each question on a new page.
Calculators may be used. .

Show all necessary working.

Marks may be deducted for careless or badly arranged work.




Year 12 Extension 2 Half-Yearly Examination

A

Question 1 (Start a new page.) 15 marks
7+4i
a Given z, =
@ b3-2i
\fi)\ Express z, in the form x+iy where x and y are real 2
m On an Argand diagram sketch the locus of the point representing
the complex number z such that |z - le =5 2
\\Q Find the greatest value of |z| subject to the condition in (if) 1
\b{ The complex number z and its conjugate z both satisfy the equation
1
Z+2z=—+i.
Z+2z=7 I
By equating the real and imaginary parts or otherwise, find the
possible values of z 3
(}{ The complex number @ is given by @ = J3-i.
XJ }S On the same Argand diagram plot @ and ®* 2
{;\ N Show that @* can be represented by the complex number ki,
A where k is real . Hence find the value of & 2
(d)  zisthe complex number z=x+1iy. On a suitably labelled Argand diagram
sketch the region of the complex plane which satisfies both the conditions
|z—2—-i|=2 and Z<argr<Z 3
4 3 B
L~
o T
G~ A
A L oS
™

Kambala 2

- (pekd)

K C\)(”:'},S

A N

> \b
April 2005




Year 12 Extension 2 Half-Yearly Examination

Question 2 (Start a new page.) 15 marks
?‘a& Find J. sin® 2xdx 3
\Q Use integration by parts to find J. xe* dx 3

Find J cosecxdx using the substitution ¢ = tan-;£ 3

1 . Cae 15

(d) ) Giventhat I, = j x"(1-x)2 dx . S 5 O
0
T A °
@)\ Show that I =—2"—7 _ b Tw
2n+3
(Note that [(1-x)’ =(1-x)v1-x) 4
1 1

(i)  Hence or otherwise find I, = J x*(1-x)zdx 2
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Ouestion 3 (Start a new page.) 15 marks
(2)  The complex number z=x+iy is such that |z—i|=Imz
: : : x*+1
m Show that the locus of z has cartesian equation y = 5 2
\éi.g Sketch this locus and the vector Z Whlch has the smallest 2
positive argument o
(1 What is the size of o ?
(you may like to look at the gradient of the tangent to the curve
through the origin) 2
\1&)\ Solve the inequality |1 —2x| <1-|] 3
V3
a
©) \ Use the ¢ results or otherwise to show that 1,1+ 08T cot
1—-cosx 2
Hence show that cot-? =2-1 4
Hence show that tan —3-5- - cot-?’éE =2 2
()
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Year 12 Extension 2 Half-Yearly Examination

Question 4 (Start a new page.) 15 marks
(a) The diagram shows the graph of f(x)= e; ;1
e
4 y
< ................................................................
< 1
x
............... >
A\
Without using calculus, use the graph of f(x) to sketch, on separate axes:
\CQ y= e_x -1 1
\ e’ +1
. 2 €x - I
= 2
%\) Y e’ +1
(}i{i) y== +1 2
e —
h ’/( &*L
N . . 1 - I.x ! o~
(b)  Consider the function given by f(x)= T 4 v e
\
})\ Find whether f(x) is an odd function, an even function or neither. 1
}h’\) Sketch f(x) 2
k\—*\""" (iN)  Hence or otherwise solve f(x) =21 v .2 1
: 1 -
O%)  Sketch y=——o 2
:xj\ X f(x) -0 N
r : 1
) Hence or otherwise solve ——(—3 <1 2
x
(vi) } Sketch y=¢e'® 2
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Year 12 Extension 2 Half-Yearly Examination

Question 5 (Start a new page.) 15 marks
. . .. 3
(. A conic has x-intercept a and eccentricity -
Give the equation(s) of all such conics and provide a simple sketch
for each 2
x2 y2'
(b) A hyperbola H has equation ary =1
\@ Sketch H showing the coordinates of its foci, its directrices and
its asymptotes 4
XQ A point P(4sec6,3tan6) lies on H.
Show that the product of the_lengths of the perpendiculars from
P to the asymptotes of H is independent of the position of P. 3
)’éz yz
L>§:2) A hyperbola with eccentricity e is given by the equation —-— 7 =1
a
\(Q Show that the normal to this hyperbola at P(asec6,btan6)
3

is given by axsinf+ by = (a2 + bz)tanG

This normal meets the x-axis at G. PN is the perpendicular from P to the x-axis

and O is the origin.

(i)  Prove that OG = &’ON

END OF EXAMINATION
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