| TRIAL HIGHER SCHOOL CERTIFICATE EXAMINATION 1999

4 UNIT MATHEMATICS

ALL QUESTIONS ARE TO BE ATTEMPTED.

ALL QUESTIONS ARE OF EQUAL VALUE.

ALL NECESSARY WORKING SHOULD BE SHOWN FOR EACH QUESTION.
A STANDARD TABLE OF INTEGRALS IS PROVIDED.

APPROVED CALCULATORS MAY BE USED.

EACH SECTION [A, B, C AND D] IS TO BE DONE IN A SEPARATE BOOKLET, CLEARLY MARKED
SECTION A, SECTION B, ETC. '

NOTE: This is a TRIAL PAPER only and does not necessarily reflect the content or format of the
final HSC examination paper for this subject.
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SECTION A

QUESTION 1

. . log, x ¥

A function f(x)is defined by f(x)=-—2~ for x>0.
X

(a) Prove that the graph of f{x) has a relative maximum turning point at x = e and a point of inflexion

3
at x=e?.
(b) Discuss the behaviour of y = f(x)in the neighbourhood of x = 0 and for large values of x.
(¢) Hence draw a clear sketch of f(x) indicating on it all these features.

" (d) Draw separate sketches of:

X

log, x
x

® = @ y

- log, x

; .. (Note: -There is no need to find any further derivatives for this part)

‘QUESTION 2

3

(@) Express z=2+ 243 in modulus-argument form, and hence express each of the following in
the form a + ib.

® 1 @ 2
3

Py
u

(b) Find the square roots of 5 - 12i.
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(QUESTION 2 CON’T}

()  Sketch, on separate Argand Diagrams, the locus of z described by each of the following

conditions:
@ lz-il=]z-3| @i O<arg(z—i)<2T7f
(iii) arg( i):% V) z7=z+3

=1

) | Let OABC be a square on an Argand Diagram where O is
represent the complex numbers z and iz respectively.

the origin. The points A and C

Find the complex number represented by B.

- SECTION B
. o TOND
' QUESTION 3
(hj (l) Sizow that X _ x—2x_
) \. x*+2 x? 42
E (u) Fmd the exact value of I dx

0 x? +2

By a suitable éhénge of variable, or otherwise, evaluate I —

Jl+smx

(c) () Showthat tan™'3-—tan™ =7.§.

(i)  Evaluate _[6 5 interms of 1t .

4+x
(d) By using partial fractions find the value of f S 2xtl)
2 (x-D2x-1)

(e) If I, =J:sin" x dx, show 1, =n“_11,,_2 » and hence find the value of /.
n
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QUESTION 4

(a) Reduce (x2 + Zx)2 —9 to irreducible factors over the real number field.

¥.
() P(x) is areal polynomial of least degree such that P(i) = P(3) =0

Express P(x) in general polynomial form.

If x}42x~1=0 hasroots o,B,y find the value of a® + B> +y?>.

(d) By considering the stationary values of f(x) =x" —3px’ +4q, where p and q are positive real
constants, show that the equation f{x) = 0 has three real, distinct roots if p*> ¢.

T (&) IfG(x)is an odd function, then G(x) = —~G(-x). Use this definition to show that
log, (x +Vx? + l) is an odd function.

SECTION C

A stone monument of height H has the shape of a flat topped square “pyramid” with curved sides
as shown in the figure.

Thecross section at height / metres is a square with sides parallel to the sides of the base and of

length (%) =\[(_TL+__17

Find the volume of the monument given that L = H = 30cm; giving your answer to the nearest
cubic centimetre.

where L is the side length of the square base in centimetres.
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[QUESTION S CON’T]

®) A

In the figure PQ is parallel to BC, and PORS is a rectangle. Prove that the maximum area of
PQRS is half the area of the triangle ABC. Co .

QUESTION 6

An isosceles triangle ABC is inscribed in a circle,

AB = AC and the chord AD intersects BC atE.

Copy the diagram into your answer booklet.

" (ii) By means of a suitable construction and using Pythagoras® Theorem, or otherwise, .
prove AB? — AE* = BE.EC

() qu circles with centres O and P and radii r and s (where r < 5) respectively touch eXtemally at 7.
" ABC and ADE are common tangents to the circles, with B, C, D, E lying on the circles.

(i) Draw a neat diagram to show this information.

(i) Show that 4, O, T and P are collinear.

r(r+s)
s—r

(iii) Show that 40 =
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SECTIOND

QUESTION 7

(a) Giventhat z=cos0 +isin0, use de Moivre’s Theorem to show that: ¥

n

z"+z" =2cosnd

" Hence, or otherwise, solve the equation:

2z +32° 4522 +3242=0
(b) Given P(x) =x* —2x* +2x—1=0 has aroot of multiplicity 3, find the factors of P(x).

() Ifone root of the equation x* — px* +gx—r =0 is equal to the product of the other two, show
that (g+r)’ =r(p+1)>~.

- QUESTION 8

If o> 0, 5> 0,show that a-+b>2ab,

o (ii) Hence show that:

™ ' () If a>0,b6>0 ¢>0 then (a+b)b+c)c+a)=8abe
(B) If a>0,6>0,c>0,d>0 then 242451954
b ¢ d a

(¢) (i) Show that cosec 20 + cot 20 = cot 6 for all real 6.

(ii) ‘IHence find in surd form, the value of cot% +cot In_z and show that

cosec z—n + cosec 4—” + cosec 8—7C + cosec l6—n=0.
15 15 15 15

END OF PAPER
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LIf u, =S,u, =13 and u, =5u,_  —6u, , for n>3, show by induction that u, =2" +3" for n.: .
frasi iy . ?
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