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Total marks — 120
Attempt Questions 1-8
All questions are of equal value

Answer each question on a NEW page
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Marks
Question 1 (15 marks)
" (a) Find:
® fx cos (xz)dx . 2
.. dx
(ll) J——Z_—— . 2
v,/x —4x+5
/ I3 .
b) (i) Find real numbers A, B and C such that; 2
x—28 _ 4x+B + C
(k2 +9)x-2) 49  x-2°
" - 28

(i) Hence find f *
x> +9) (x-2) ?
A;‘)/(c) Use the substitution # = tan(g) to find 3

J 1
1+ sind + cos 8
v (d)  Evaluate f : e” cosx dx . 4
o
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Question 2 (15 marks) START A NEW PAGE

Marks

/é) (i) Express —+27 +3i in modulus-argument form. 2
(i) Hence find (37 +31)°. 2
Give your answer in the form a + ib where ¢ and b are real.
é Solve z? —(4-3i)z + (13+4) = 0. 3
/() () Find the Cartesian equation of the locus represented by 2
2|z ;:s(H;) .
(i)  Sketch this locus on the Argand Diagram. 1
——— (&) (@) Find the solutions of z° +1=0 and indicate the position of these 2
solutions on the Argand Diagram.
(i) Hence show that: 3
T 3 1
COS— + COS— =— .
5 5 2
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Question 3 (15 marks) START A NEW PAGE

e

The diagram below is the function y = f(x). "

*

Marks

Draw separate sketches of the following:

@®  y=rflx
@ y=s(]x)
(i) y=s(x)

@) |»]=s@x)

/f

Consider the curve x> +9y* = 81.

(i)  Find the eccentricity.
(ii) State the equation of the directrices.

(iif) . Show that the equation of the tangent to the curve at the point

P(xo,yo)is% + 2o

=1.
9

Question 3 continues on page 5

Higher School Certificate Trial Examination, 2004
Mathematics Extension 2

page 4

Question 3 (continued)
/(c) Find the volume of the sclid of revolution generated when the curve

y2

2 .
x2 - =11is rotated about the x-axis.
b

o+

Q

\/(d) (i)  Sketch y =| x [ ~3 and y = 5 44x — x* on the same set of axes

(ii) Hence, or otherwise, solve:

|%]-3

>0.
54 4x—x

End of Question 3
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Question 4 (15 marks) START A NEW PAGE

Ve

— ®)

—©

Using the method of cylindrical shells, find the volume generated when the
i

area bounded by the curve y = x(x - 1)2, the x-axis and the lines x =0

and x =2 isrotated about the y axis. :

P

2 2

Consider the hyperbola 3%— - —J[;}z— = 1. The equation of the tangent to the
a

hyperbola at the point P(asec, btan@) is xsecd  ytand 1.
a

b
(i)  Show that the equation of the normal at P is

o by
secq tan@

= a* +b*.

(i) The line through P parallel to the y axis meets the asymptote y = bx
a

at Q. The tangent at P meets the same asymptote at R. The normal at
P meets the x-axis at G. Prove that <RQG is a right angle,

(iii) Hence explain why ROPG is a cyclic quadrilateral,

i

The base of a solid is the circle x* + y* =16x and every cross section
perpendicular to the x-axis is a rectangle whose height is twice the distance
of the cross section from the origin.

(i) Show that the volume of the solid is given by: -

V=4 j’éxw/@t ~(x-8) &

0

(ii) Using the substitution x =8 + 8siné, or otherwise, show that the volume
of the solid is 10247z cubic units.

Marks
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Question 5 (15 marks) START A NEW PAGE

Ve

/®

—— ©

—_—@

4o

The equation x* —4x” + 5x + 2 =0 has roots «, £ and y.

Find the value of a® + 2 +7°.

Marks

In the diagram below, A, B, C and D lie on the circumference of the smaller circle. 3

F, E, B and D lie on the circumference of the larger circle. ABF and DCE are
straight lines. Copy the diagram and prove that AC||EF.

NOT TO
SCALE

If ax* + bx® + dx + e = 0 has a non-zero triple root, show that 4a’d +b° = 0.

Five letters are chosen at random from the letters of the word H;LARITY.
These letters are placed alongside each other to form a word. Find the
number of distinct arrangements possible.

Consider the polynomial P(x)=x* —x* —2x* + 6x — 4.
Factorise P(x) completely over the complex numbers, C.
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Marks
Question 6 (15 marks) START A NEW PAGE
- @ (@ Provethat f Flx)dx = j fla—x)ax. 2
0 ]

(i) Hence show that 2

: :

J acos® x + bsin’® x dx:J asin® x + beos® x dx
0 0

(iif) Deduce that 2

z
2

J acbszx+bsin2xdx=%(a+b)

[

®

In the diagram above, the fixed points 4, O, B and C lie on a straight line such
that 40 = OB = BC =1 unit. The points 4 and B also lie on a semi-circle
centred at O. P is a variable point on this semi-circle such that ZPOC =6,
0<8 <7z . Ris the closed region bounded by the arc AP and the straight lines

PCand CA.
(i)  Show that the area, S, of R is given by: § = % - g + sin@ . 1
(iiy  Find the value of @ for which S is a maximum. 2
(iif) Show that the perimeter, L, of R is given by: ] 1
L=3+7r-0+ 5—40055 .
(iv) Show that the graph of the function L would have one stationary point 3
and that it occurs at the same value of 8 for which S is a maximum.
. (v) Hence, find the least value of L. _. 2
Higher School Certificate Trial Examination, 2004 o L = page 8
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Question 7 (15 marks) START ANEW PAGE

Marks

@ A sequence of integers, 3, Uy, Uz, s is defined by: 5
uy, =1
u, =7
u, =Tu,, —12u, , forn=3
Use the method of mathe;'natical induction to show that
u, =4" -3"forn=1".
S 1-
(b)  Consider the function given by f (x) = W .
/ (i) Find whether f (x) is an odd function, an even function or neither. 1
/ (ii) Sketch y=f(x). 1
v/(iii) Hence, or otherwise, solve " f (x) >1. 2
4) Sketch y = L 2
/&)
‘/(v) Hence, or otherwise, solve 1 <1. 2
/&)
(vi) Sketch y=e"®), 2
‘page 9
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Marks
Question 8 (15 marks) START A NEW PAGE
(a) P[ct, ;j and Q(—:—, ctj are two distinct points on a rectangular hyperbola

xy=c? . Rand S are two other points on the curve such that P, O, Rand §
are the vertices of a rectangle.

()  Find the co-ordinates of R and S, in terms of £. 2
(i) Prove that it is impossible for these 4 points t6 be the vertices of a square. 2
(® (@ Provethat x* + y* >2xy forall real x and y. - 1
(ii) Hence, show that a* +5* +¢* + d* > 4abed for all real a, b, ¢ and d. 2
©) (i) Sketchthe curve y =Inx, forall x> 0. 1 ¥
' . BLANKPAGE
(i) Prove that the curve y=Inx is concave down, for all x> 0. 1
@iif) Find an expression for the approximate area under the curve y =Inx 1

bounded by the x-axis, the lines x =1 and x =n (where n is an integer)
using the areas of trapezia drawn under the curve each of unit width.

(iv) Show that the area under y =Inx bounded by'the x-axis, the lines v 2
x=1and x=n isequalto (1 —n+nlnn). |

(v) Hence show that 3

End of Paper

i
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Question V1 (1T marks)
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