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General Instructions

Reading time — 5 minutes

Working time ~ 3 hours:

‘Write using blue or black pen

Write your Student Number on every page

All questions may be attempted.

Begin each question in a new booklet.

All necessary working must be shown.

Marks may be deducted for careless or

poorly presented work.

Board-approved calculators may be used.

o A list of standard integrals is included at the
end of this paper.

e The mark allocated for each question is

listed at the side of the question.

Students are advised that this is a Trial Examination only and does not necessarily
reflect the content or format of the Higher School Certificate Examination.
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STANDARD INTEGRALS

= L P pz—1 x#0,ifr<0
. n+l i

]
N

tanax, a#0

1 .
secax tanaxdx = —secax, a #0

J ! dx =—1—ta.n"1£, a#0
&2+ x2 ‘a a
( 1 - . =1X
—Tdx =sin "=, a>0, —a<x<a
/az_xz a
—1—‘—dx =1n(x+\/x2—a2), x>a>0
)2 —a?
—1——dx =1n(x+\/x2+a2')
x4 ad? ’

NOTE: Inx=log,x, x>0
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Marks
Question 1 - (15 marks) — Start a new booklet Marks Question 2 — (15 marks) — Start a new booklet
a) Prove that for compl b , 7 and . i
) Omplex numbers z, z; and zj o : ) (i) Express o A partial fractions (show all working) 3
@ Z=|f ' @) zzn=zz 1,11 k Cer 1) +2)x +3) '
- " u; J-1 3x+7
: . i ence evalual T Y v r2)
b)  Use the above two results to prove that ’2122' =]zll ,zz ’ 2 @ 0 e+ 1)+ 2)x +3)
, 3
©) b @ Simplify sin(A + B)+ sin(A - B) .
— | )
(;i) Hence evaluate _[07 sin5x cos3x dx
0
x* Y 2 A is a real number,
. . 2 - ar .
A AO8 = D bc = %"’. ¢) Consider the ellipse £ .-9——:Z+ 4 1 where 4 18
1
() Find the range of possible values of 4
The points A, B, C, D and O are points in the Argand plane such that OD=0C and
OA=0B. A corresponds to the complex number z and C corresponds to the (4) in simplest factore d form
7 visinZ » ; f 7. find the volume V(A1) in simple )
. = COS— =. For this range of values of 4, find the . 3
complex number g. Let w=cos G +isin G ‘(11) when the area enclosed by this ellipse is rotated about the x-axis. ()
(i) Explain why B corresponds to zw. 1 L. . .
’ (i) Sketch the ellipse E when 4=5 clearly showing interceps, foci and ditectrices. >
(i) Find the complex number corresponding to D. 1 -
(iii) Prove, using complex numbers, that BC=AD. 1
d) (@ If & isadouble zero of a polynomial P(x) show that e is a single zero of P '®) :
(i) Find the integers ‘a’ and ‘b’ given that (x+1)2 is a factor of x> +2x%+ax+b  :
e) () Showthat z=1+i isarootof the equation z%-(3-2i)z+(5-i)=0 :

(i) Find the other root of the equation,
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Question 3 — (15 marks) — Start a new booklet Marks
-1
a) (i) Sketch y= [sin'l x] clearly demonstrating its relationship to y =sin Ty 2
2

(i) Sketch yi= tan"lx clearly showing its relationship to y = tan~lx
I

b) P(x) is an even monic polynomial of degree four with integer co-efficients. One zero
is 3; and the product of the zeros is —18. Factor P(x) fully over the real field. 3

c) The base of asolid is the circle 1% +y?=16 4
Find the volume of the solid if every cross-section perpendicular to the x-axis is an
equilateral triangle with one side in the base of the solid.

d) The following graphis of y= f(x)

TV
(i) Suggest a possible expression for f(x) giving a clear explanation of your choice. 2
2

(i) Sketch y=f'(®

St George Girls High School N
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Question 4 — (15 marks) — Start a new booklet Marks

a) If a,f and y are the roots of x° —2x2 +4x+2=0 find the polynomial equation
" with roots 4

® a-1p-Ly-1

@ o> 8% 7

s
b) Evaluate . O
3
3 X
i dx 2
® Lz
o (2% 5
@) [, xe" de
¢) Consider the curve C 152y +y%=3
o . dy " 1
Fl d - ¥
() Find £ o
. ) . . . dy . , 4
(i) Find all stationary points and points where T is not defined.
y axes. 2

(iif) Sketch C clearly showing the above features and intercepts on the x,
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Question 5 — (15 marks) — Start a new booklet

N . n-1
a) @@ IfI,,=J?x"sinxdx,n20 prove that for n22, I,,+n(n—1)I,,_2=n(—2-)

(ii) Calcnlate -[0% xsinx dx

(iii) Deduce that IO% x3sinx dx= %ﬂ‘z -6

b) X

-f

A particle starts from rest at the origin. The above sketch represents its acceleration
i as a function of time.

(i) Carefully describe the velocity of the particle for 1<z<3.

(i) Find the velocity of the particle at £=5

o c)/v, The region, in the first quadrant, bounded by the curve y = cos x and the
co-ordinate axes is rotated about the line X = 1. Use the method of cylindrical shells,
clearly showing all working, to find the volume of the solid generated.

19,1
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Question 6 — (15 marks) — Start a new booklet Marks
' 2y
a) A solid is formed by rotating the ellipse E:—5 +—I-’7 =1 about the line x=2a. 4
a
Find the volume of this solid by taking slices perpendicular to the axis of rotation.
2 y?
b) The point P(x, yy) lies on the hyperbola H :—2—-})—2- =1
a
The foci of H are S and S{.
The tangent to H at P cuts the x-axis at T. O
S
@ Provethatthe equation of the tangent at P is i—z—l———yb—)z’-l- =1 2
a
(i) Find the coordinates of T. 1
Ts 3

PS
((jii) Provethat ——=—¢
) pst 18t

¢) A particle of mass m kg is dropped from restin a medium where the resistance force is

() Find the equation of motion and the terminal velocity vr 2

(i) Find the time taken for the particle to reach a velocity of -V—ZT-
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Question 7 - (15 marks) — Start a new booklet

ected vertically upwards with velocity V m/s in a medium with

a) Amass mkg is proj
resistance force mkv. Find the maximum height rea

In any triangle ABC prove that tanA+tanB+tanC =tanA tan B tan C

) Jft=tanx provethat tandx=

() If tanxtandx=1 deduce that 5t4 1012 +1=0

(iif) Use basic trigopometry fo prove that both x=18" and x=54° satisfy the

equation tanx tan4x = 1

(iv) Deduce that tan54" =

St George Girls High School
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Question 8 — (15 marks) — Start a new booklet Marks
2) () Findthesum 1+10+10%+..+10" 7

(i) Use the method of mathematical induction to show that

1x92 +11x 9% +111x92 +...+111...1x9?
e
nones

=10"" ~9,~10 for all positive integers n21

—

9,
b) Itis given that 20 =1 where z#1
() Show that z*+z+1+z7 +272=0 1
(i) Show that z+ zt= 2cos~2—§7-r- k=1,2,3,4 2

J

(jii) By letting x=z+2z ' reduce the equation in (i) above to a quadratic equation
in x. 3

(@iv) Hence deduce that cos 157- -cos %’5 = % ' O 2

End of Paper
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