
- t ' l

NEWINGTON COLLEGE

Trial Higher School Certificate Examination f999

L2 MATHEMATICS
213 IJNIT coillmon

Time allowed : Three Hours

(plus 5 minutes reading time)

DIRECTIONS TO CANDIDATES :

All questions are of equal value.

All questions may be attempted .

In every question, show all necessary working.

Marks may not be awarded for careless or badly arranged work.

Approved silent calculators may be used .

A table of standard integrals is provided for your convenience.

The answers to the ten questions in this paper are to be returned in separate bundles
clearly marked Question 1, Question 2 etc.

Each bundle must show the candidate's computer number.

The questions are not necessarily arranged in order of difficulty. Candidates are advised
to read the whole paper carefully at the stari of the examination.

LJnless otherwise stated candidates should leave their answers in simplest eKact form.
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OUESION OI'{E (2 Markil

(a) simpliff ltl- l- +l

@ 
Factorise oj - b3 .

(d) Find the exact value of cos{.
4

(e) Solve for x , lt 
- 21, 5

(f) Solve for x : log3(x +2)- logr(x - 1) - /

( g )  S o l v e f o r  0  < x S L t :  t a n x =
1

"/:

QUESTION TWO (12 Mark.s) stsrt this question on a new page

(a) Consider the points A(I.4) and B(3,-3) '

(i) Show that B lies on the line L-6x +5y - 3 = 0 '

(b) Exprett 
13|1 

with a rational denominator'

(v) Find the length of the interval BC .

,4r,/ v
1(vi) ,/Hence findthe area af AABC.

l 0

(ii )

( i i i )

(iv)

Show that the equation of the line & passing through z4 with

I
gradient ;  i t  x-3Y+ I  I  = 0.

J

The lines fr ared / intersect at C . Find the coordinates of C '

Find the perpendicular distance from the point A to the line /'

Question two contimurgs o""
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in the diagram below.

NC Z3U Trial Examination l9$,

(b) Find the value of -r
scale.

The diagram is not drawn to

\

- { n

OUESTION THREE (12 Marks) Start this question on a new page

(a) Ditrerentiate the follo*ing with respect to x :

( i)  (x2 + l)s ,

(ii) x tan(x + 2) ,

cos-r
\-/

( i i i )

(b) Evaluate the follo*ing integrals:

p 2
( i)  i l  ""d' ,

Jo

P e a
( i i) I  :a,,

J t x

I  r 1

(i i i) F " sin 3x dx .
Jo

4cm

\

Qnrestion foutr "..
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ouESnoN FOUR (12 Marks) Start this question on a new page

(a) ABCD is a rectangle and E is a point on the diagonal BD so that AE is

perpendicular to BD.

D

Prove that MDE is similar to LDEC.
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4

B

(i)

(b) If a and B aretherootsofthequadraticequalion*2 -5;+3=0'find

the value of:

( i )  a+  B ,

(i i) ap,

F,
fliil) rc AD = 5 cm and DE = 2 cm, find the lenglh of the diagonal
\-/ BD.

( i i i)  : . i

(c) The angles of elevation of the top of a tower from the top and bottom of a

building 100 rnetres high are 50o and 75o respectively. Find the height

of the tower, correct to the nearest nnetre'

T
l0o nn

I+

T< l
T 0 w t R

I
ioc I

T

€.

Question five "".
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OUESTION FIVE (12 Marks) Start this question on I new page

(a) (i) Write down the discriminant of kz - 4x+ 3 -

(ii) For what values of kdoes the equation Ir2 - 4x+ 3 = 0 have real

roots?

(b) Sketch the parabola y2 = 8(x - 2), clearly indicating the coordinates of

the focus and vertex and the equation of the directrix.

(c) A( ,O)and B(-2,3),are fixed points and ,F(x,y) moves so that its

distance from .4 is always twice its distance from B .

NC 2/3U Trial Examination l\

Marks

3

Find expressions for PAz and PB2 in terms of r and y -

ta

(O Show that the locus of P is a circle with equation
x ' + v ' + 8 x - 8 Y + 1 2 = 0 -

:

(iii) Find the cenfie and radius of the circle.

QUESTION SD( (12 Marhs) Start this questiom on a new page

(a) (i) On the sarne number plane sketch graphs of the functions y - ltl
a n d  v : x * 3 .

(ii) Hence or otherwise solve the equation lrl = x * 3

The surn of the first twelve terms of an arithnretic series is 201 and the

sum of the next eigtrt terms is 334. Find the first terrn and the common

difference.

Question six continues ..'
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(c) A man wishes to have S'9^?90':T::l#
A man wishes to have S30 000 caDlrar t" '"*,Ji,ooottt 

druing this time-

rixedilnount#ffi i;i*:Tf$"lillll,*o"u.dmonthlvft::,ffiH:ffi"J:] ll ffi Frffi',;il'o*p"""0'd monthlv

(i) Let $P b"ih",T^*::Tt{l:"t 
Showthatthetotal amount'

$r4, after fotu Years-is given bY

ffrffi '1;;';;l oos' + * 1 00548)

(i i)T.in4tothenglestdo[ar,theamounttobeinvestedeachrnonth
"' o'Ao lo *ni"ne his goal'

euEsfloN sE\rN (r2 Marks)Start this question on r nerv pege

,u:H;:*l*f,:fi :*J#Hl"mHffi 
'1"'11":ffJ"{#"H1ff l:

grven Uy i = AeH where A andk are constants'

( i ) F i n d t h e v a l u e o f A i f t h e w h a l e w e i g h e d 4 0 k g a t b i r t h .

(ii) Find the exact value of ft if the whate weighed 65 kg after one

rnonth'

(iii) Calculate the weielrt of t{;vllt" after one year' Give your

answer correct *itt" nearest 100 kg'

(b) Water is flowing out of a sink and the depth of water, d cm, at time t

minutes is given by d :;;- t- + Find the rate at which the depth is

decreasing after 2 mtnutes'

( 1

(?

Question seven eontitsues ""'
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(c) A particle moves in a straight line so that its velocity v metres per second 6

at time r is given by v:2t-8. Initially the particle is at x = 12 .

(i) What is the acceleration of the particle?

(ii) When is the Particle at rest?

(iii) Find the displacement as a function of time.

(iv) Find the distance the particle havels in the first 8 seconds

OUESTION EIGF{T (12 Marks) Stsrt this question on a new page

(a) Consider the firnction /(;) = xe-'

(i) Show ttat f 
'(.r) = e-'(l --r).

( i i) Show that /"(x) = e-x (x - 2) .

(iii) Find the coordinates of any stationary points and determine their
nature.

(iv) Find the coordinates of any points of inflection.

(v) Describe the behaviour of the graph for very large positive and
very large negative values of x .

-(vi) Sketch the graph of the function 1, --,f(x) indicahng all irnportant

features.

l 0

Question eight continues "..



Page 7

(b) A particle moves in a straight line'in the periodbetween t = 0 and t = 6'

Its velocity .r, at time r is stiown on the gaph below' Copy or trace this

graph.

On the time anis, label with the letter A the times at which the

acceleration of the particle is zero'

On the time axis, labet with the letter M the time at which the

acceleration is a murimum.

OUESTION NINE (12 Marksl Start this question on a oew page

(a) The diagram below shows the graphs of the furctions lz = sin2;rand

-)z=cosx for 0S-r S+ Thetwographsintersectat  x= 
[  

""a '=] '
b

Sketch thre regiorr bounded bY th:

ax is ,  0  <  -x  <2.

r ve  v=ex  + land the  x -

NC 2/3U Trial Examination l99a

Marls

)

(i)

(i i)

(b) (i)

(ii) Frnd the volume of the solid fonreed wtaen this area is rotated

about the x -axis-

Calculate the area of the shaded region'

$ : 5 i n Z x

Questiom mime continues
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Sketch the curve y =3sin4'r for 0 < x s n'

Consider thel iney=mx*l .Throughwhatpointwi l l thel ine
always pass irrespective of the value of m?

What is the maximum number of solutions the equation
3sin 4x = mx +l can have in the domain 0 < x < r7 Give a
reason for your answer.

NC 2/3U Trial Examination l\

Marks

4(c) (i)

(i i)

(i i i)

QUESTION TEN (12 Morlc) Start this question on a new page

(a) (i) Find the derivative of 2x sin 2x + cos 2x '

(ii) Hence or otherwise evaluate [; tcosbxdx '
Jo

(b) PQRS is a trapezium in which R.S has length 24 cm, QR = PS ,

I.PSR = ZQRS and SP + PQ + QR = 42cm.

Let pR : PS = -r cm. Sttow that the trapezium has pe.pendicular

height dlSx- 8l crn

(ii) Show that the area of the tmpezium is given by

tr - (33- "lfft - el

(iii) F{ence find the maximum possible area of the trapeziurn-

( i )
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