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Directions to Candidates

Attempt all questions.

All questions are of equal value.

All necessary working should be shown in every question. Marks may be
deducted for careless or badly arranged work.

Standard integrals are printed on the last page.

Board approved calculators may be used.

Each question attempted should be labelled carefully and each question should
be started on a new page with Examination number clearly visible.

If required additional ‘writing paper may be obtained from the supervisors.
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Question 1:

(a) Integrate (i) f tan * xdx (3 marks)
(i) el ::,_: dr _ (3 marks)
1
. dx
(b) Evaluate (i) f m - (2 marks)

-1

12
(i) f EZTd:)_JT (3 marks)
4

(c) An ellipse has its centre at the origin and its foci on the x axis. The distance between its foci is
four units and the distance between its directrices is sixteen units. Find the cartesian equation of

the ellipse. (3 marks)
Question 2:
(a) If z is a complex number
@ Find the curve in the Argand plare for which Re(z *)=3. Sketch (2 marks)
(i)  Find the curve such that Im(z®) =4. Sketch. (2 marks)
(iii)  Sketch the region defined by the intersection of the inequalities (3 marks)
0<Re(z*) <3 and 0<Im(z*) <4
X
? &
(b)  Evaluate f : v (3 marks)
1 —-sinx
0

() Two of the zeros of the polynomial P(x) = x* + bx® + ¢ +dx+e (b,c,de ER) are
2+i and 1~-3i. Find the other two zeros and hence find b and e. (4 marks)

Question 3:

(a) Show that cosec28+cot 20 =cot 8 forall 6eR. Hence find the exact value of cot g-

st 6/
Show that cosec ?— +cosec fl_I +cosec ?_n_ + oS ec:l——‘E =0 (4 marks)

15 5 15

[N
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) The function f(x) is given by f(x)=x(x -2y (x+ 1. (10 marks)'
On separate axes, sketch:
® J(x) (@ y=fx) G v= 7o
vy L2 OIS
b

Question 4:

() Show that the ellipse 4x* + 91" = 36 ‘and the hyperbola 4x* - y* =4 meet at right angles.

(4 marks)
(b) Find the five real values of ¢ for which 2= +ic)® is real. (4 marks)
(c) P( a, TC> lies on the rectangular hyperbola xy= .
Show that the normal at P cuts the hyperbola again at Q(:,E , - cr") . (6 marks)
P
Question 5:
(a)  Find f & sinxdx (3matks)
(B)  Sketch the function f(x)=|x~3[+|x 1. (3 marks)
Hence or otherwise solve the inequality | — 3]+ fe+l>6
(c) If f(x)=In(secx + tan x)
()  Show that f'(x) =secx. (1 mark)

(i) Using (i) above arid the substitution x = tan 8, or otherwise, show that

dx T3
—*-,—r — = ln(x +va + x‘)-z» c. (3‘marks)

(d)  Given P(x) =x* +x*-3x* ~5x -2 = Ohas roots @,B,y,5 .

0 Find the equation with roots one more than the reciprocal of the original roots.
(2 marks)
(ii) If P(x) has a root of multiplicity 3, find all the roots of P(x). (2 marks)
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Question 6:
(8) )] Show that @ = cis—g isazeroof P()=2"+1 (1 mark)
(i)  Show that, for all odd integers i, " i$'a zero of P(2) (1 mark)
(i) If P(z) =(z+1)Xz), find O(z) and hence show that @ is a zero of O(2).
(2 marks)
(iv)  Find all the zeros of Q(z) in mod-arg form. (2 marks)
sinhx = =%
(b)  The curves are called the hyperbolic trig functions.
e*+e "
coshx = ———
@) Show that cosh® x —sinh’x =1. (1 mark)
(i1) Sketch coshx and sinh x on the same axes. (3 marks)

Question 7:

(a)

For Kyle's birthday, and her great love of conics,
her friends Jonno and Christo make her a Bowral
Mudecake, with its base in the shape of an ellipse,
with semi-major axis 15 cri and semi-minor axis
10 em. Slices of the cake are isosceles triangles,
whose vertices trace out a semi-elliptical path with
the samie semi-major axis and semi-minor axis
lengths as the base. By.taking suitable slices, find
the volume of Kyles birthday cake.

(ili)  The region between the curves and bourided by the v axis and the line x =1 is rotated

about the y axis. Show that the volume of the solid generated can be given by
1

V=2x f xe *dx

4

(4 marks)

and hence calculate this volume.

(7 marks)

YEAR 12 4 UNIT JUNE 1996

3
(b) Findf Z;Z—x:l)—sdx using the substitutions (i) u=x>+1
(i) X =tan @

Explain the difference in results algebraically..

Question 8:

(7 marks)

(a) The vertices of a quadrilateral ABCD lie on the circumference of a circle of radius r units.

The angles subtended at the centre by the sides AB, BC, CD, DA respectively are in arithmetic

sequence with first term o and common difference f.

(6)) Show that 2a +38 = and interpret this result geometrically.

(i) Show that the area A of ABCD is givenby A= (sina +sin(a + B))

(b) Consider the graph of the curve y=vx
&

A
Vi

VB
el 1
V1 /

1 2 3 (n-1) n

@ Show that VI + 2 + V3 ¢ Vd+4.... .+ Jn = Vxdx = gn‘fﬁ.

[4]
(ii) Show that (4k + 3k < (k +D)Vk+1 (fork a positive integer )

(iii)  Use Mathematical Induction and (ii) to show that

J+d5+ 3+,/z+..-m.+,/;s4”6*3‘/;‘

(iv)  Hence evaluate Jf+fi+ 34 St s /10000 to the nearest 100

(2 marks)

(4 marks)

(2 marks)

‘

(2 marks)

(3 marks)

(1 mark)
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