TRIAL HIGHER SCHOOL CERTIFICATE EXAMINATION

CRANBROOK SCHOOL

2001
MATHEMATICS

3 UNIT (Additional)
4 UNIT (First Paper)

Time allowed — Two hours

DIRECTIONS TO CANDIDATES

*

i)
{ii)
(i}

iiv)

Attemnpt all questions.

ALL questions are of equal value.

All necessary working chonld be shown in every question. Marks may be deducted for

careless or badly arranged work,
Standard integrals are printed on the hack page.
Board-approved calculators may be used.

You may ask for extra Writing Booklets if you need them.

Submit your work in four hooklets ;
QUESTION 1 (4 page)
QUESTIONS 2 & 3 (8 page)
QUESTIONS 4 & 5 {8 page}

QUESTIONS 6 & 7 (8 page}

1. (4 page booklet)

(a)

)

{c}

’

Evaluate _sz cos®x dx

P2 rearks]
{i} On the same set of axes, sketch the graphs of y=2x and p=jx—3
{ii)  Hence or otherwise solve for x 2|4 s |x+2 4 marks)

-

In an Arthmetic Sequence, whose first wrm and common differcnce are both won-zers, T,

b 3 ; - . p e e e
represents the r™ term and S, represents the sum of the first n terms. Given that 1,77, furm
a Geometric Sequence

(1) show that Sy =0
{(iiy  show that S, +8,; =6

(iliy deducethamr T +T+T,+7,=7, +7, PG macks;

2. (new B page booklet please}

(a)

®)

()

(d)

Eveluate
1 sin™ (—}—\ {11) sint| cos £\i [2 marke)
12y 3
State the Domain and Range ofs y= sin™ (% - xz) 12 marks]
Sketch the graphs of (i) y=ain " x+ cosx
Gy  y=sin"(1-x) L4 ket

Find the exact volume of the solid of mation when the ares boundad by the curve

y= L and the x-axis from x= L o x . is rotated abous the x-axis
1+ 4x 2 2

M [4 snarks!
(i)  Showthat {(x-2) isafactarof 4x'~8B2® ~3x+6.

(i1  Find the gcncfa] solution of 4sin*G—8sin® @ -3sinf+8& =0, 14 marks!
. . 4 7z . )
Given sind = -5- and —5 <G <y find sin28. [2 marhs]
Show that M “‘M =2 3 nariel

sing cos¢

Using the transformation Rsin{x + &) sclvo M3sinxtcosx=1for -7 Sxsm.
[+ ftarigi



4. (new 8 page booklet please)

(a)

()

)

{(a})

()

fc}

Find the Jocus of M( x, y) in cartestan form given : x=ptg
1
y=2{p"+a"+4)
and pg=12

[2 marks]

A is the fixed point (- 4, 8 ). P is a variable point on the parabola xt= Ry . Prove that the locus

of M, the midpoint of AP, is a parabola with vertex (-2, 4 ) and focal length 1 unit.
[$ marks}

{i) Explain why &' -2x-1=0 musthavearootbetween 1.2 and 1.3

{iiy By using Newion’s method (twice), and taking 1.3 as a first appreximation, find a beiter
approximation to the root, giving your answer comrect to three decimal places.
{5 marks]

In the diagram shown, X¥ = ¥YZ and O is
the centre of the circle,

ZXYZ =124°

Evaluate aand b, giving reasons for your enswers.

[3 marks]

Points A, B, € and D lie on a circle such that chords BC and CD are equa} and AD is a @mcter
of the circle (B and € are in the same half of the circle). BX is drawn parallel to CI, meeting AD
inX.
i)  Draw a neat and clear diagram representing the sitaation.
(i) Let LCDB=x". Provetha ABX is an isosceles tdangle.

{5 marks)

Twa of the roots of the equation = + ax® +b =0 are reciprocals of each other.

(i Show that the third root is equal to —b.

1
{iiy  Show that o =b-3

[4 o pkes]

6. (new 8 page booklet please)

{a)

o)

(a)

&

The daily growth tate of a population of 4 species of mosqrito is groporional W ths excess ol the
poprlation over 5000

i, a = k{ £ - 3000).
di

(i) Show that 7= 5000+ A¢" is a solution of this differentei equation.
2 marks]
iy  1f initially P = 3002 and after 6 days the population is 25000 find the values of A end &
in exact form, {2 marks

{iti}  Find the mosquito population after 10 days { 10 the neares: whole number}),
2 anarks)

On a certain day in July, 200} the depth of water at high tide over & harbour her in Auckind was

2 . 1 L e

l{)gm and at low tide 62 howurs carlier it was 7m. Hide tide occerred at 346 pom. on this dey.
4

(i) Assuming that the tide’s motion is simple harmonic and of the form ¥=—n"(x-a),

where x =4 is the centre of motion and x =4 is the amplitude, show the: x = b — acos ny

satisfies this equation for simple harmmonie motion. [2 marks]

(i)  Hence or otherwise find the eariiest time before 3.40 pom. on this day at which a ship
L 1 . . .
requiring & 95 m depth of water could have crossed the bar (1o the nearest minute !,

T4 ruurks]

Prove by mathemalical induction that 3" + 7" is always even for n 2 posive inleger,
15 maris)

An executive borrows §P at r% per fortnight reducible tnterest ang pays it off &t 5§ per
fortnight in » equal fortnightly instalments. (Assume that there are 26 fortmights in one year.}

(i) It It is the debt remaining after n fortnighss prove thal
! i A

n

i 13 marks!
|
d
]' Nl
i
Ugcl'FﬁrP |
(i) If = 0 prove that n= 7 100\‘1 2 marhis;
ro
log | 14—= -
g"k 100

@iy  If the excoutive owed $47 000 at the beginning of Tuly 2000 with imieiast rayable at 78%
per annum reducible and each fortaightly instalment was $500, find in which vzar and
month the Joan will be repaid. t2marke)



STANDARD INTEGRALS

J‘x"dszx"ﬂ (nz-1;x£0if n<0)
)

J.ldx=log'x (x>0)
X

1.
Icusaxdx:~smax {ax0)
a

1
_[scc2 axdx=—tanax (a#0)
a

J’—:l 2dx=itan"i (e #0)
@+ x a a

I 1 dx=sin"E  (@>0,—a<x<a)
a'-x* a
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