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YEAR 12 - TRIAL 2001 -~ Mathematics

QUESTION 1
a) Find the value of ¢ ? coneet 1o two decimal places.
b)  Factorise 49x° -4,
€} Find the exael vatue of tan g .
d) Extpress 318 - 4-f8 in its simplest surd form.
e) Solve 1 --2x < 5 and graph the sofution on the oumber lioe,
Solve the simultanesus equations ¢
X-2y=§

Sh+3y=1

g Gragh the parabols y = 4

features,

- 5" on the qumber planc, showing its important

I

QUESTION 2 MARKS

On 4 number plane the peints A (- 5, - 3), 1 {-43LCaew
end D form s trapezium, in which AB is parallel 10 DC. AD is
paralle] to the x axis,

Y C 10, 9)

B(-23)

% X
/ o /
A{-5,~-3) D
NOT TQ SCALE
a) Show that the gradient of the line DC is 2. |
b} Find the equation of the line DC. 2
¢} Show that the coordinntes of the poine D are {4, -3), 2
d) Find the distunce BC. 1
* e} Find the equation of the circle centred ot C with radius BC. 2
0 Show that the point D lies on the circle. |
g) Find the coordinales of the midpoint of BD, 1
h}  The point Eis on the linc BA produced sush thay BUDE 2
is o thombus, Find he coordinates of E. o
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QUESTION 3 MARK a}

a) Differentiate the following functions:

i) log, (3x +1) : Mm

iy ¢ cosx 2 NOT TO SCALE

' ’ 2 In the dingram AB is parallel to KL and AC is paraliel to Mi..
9 Fne ] Zean ™ AB = 4cm, MB = 2cm and KC = Tem.,
x+1 i
z i) Copy or trace the diagram onto your page.
6
2 2
e [2sec” 2x dx. :
C) pane E'[ - N it) Show that AABC is similar to AKLM. 1
iify Find the length of CM. 7
o , ,
- dx. _ |
! s I(" e b} The discriminant of x*-2x4p=0 is 4 4p. 2
“ For what values of p does this equation have real rootz?
2
e) Find the equation of the tangent to the curve y= e** af 3

c) In their first month of operation the *Computer Experts’
the poinl P 1 e sold 200 computers and they increased their sales by 50
e p 277 ) computers each month in the first thres years of operation.

7 i) How many computers did they sell in the last month of the 2
third year?

ify How many computers did they sell over the entire periad 1
!Oq of three years?




QUESTION ¢
QUESTION 5 MARKS
{a)  Consider the curve given by ¥ = 2x’ ~3x" - 12a, 2)
. dy 1
i Find —.
@ Find
(i)  Find the costdinales of the two stationary points, 3
i {iii)  Delermine Ihe nature of the stetionary points. 2
{iv) Shkelchthecurvelor -2€ r <3, b3
(k)
-\' ER
The diagrom shows he shape ol a vessel oldained by ewtating shin
the y axis, the punt uf the parshola 1 = 5x between v=lond p=5§,
Show thist the velume of the vessel is 25 unirs
\ T b) Skewch the parabola x® = B (v - 2) clearly indienling:
— [ 5
’ i} the verex
- x=4 =7.x
] ii} the focus
iit) give the equation of the directrix
1n the diagram, the shaded region QABCO isbounded by y = &7 +1 the
lines »= T2 x= 4 and the x mdj' DXES.
. z 1 3
(i} Show thal 8 has eoordinates {2, 3). £ fil Shww thal & = —;— is a sehion of cosa = coy 2y,
{iy  Usc Simpsen's rule with 5 function values to estimate the : £ty Onthe sme sel of nxes. skeleh te wraphs of v = cox v and
ares of the shaded region. ¥=rusdy for 0L« < 2, showing the x coardisate of aft poini
af intersection,
1iii}  Find the exact area of the region bounded hy the curves p = casar
In
wnd v =eusdy over the interval 112 x 5 Y
N B C
I - 1 I i 1 : l : .
s 1 a3 1 r— i r T 1 = rFmoo /1o r— 1ol
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QUESTION 8
QUESTION 1 MARKS

#) E is o point ingide the rectangle ABCD such that
AE =BE and £ EAB = }5°,

a) Solve lop, x =log, (2x -1). 2
A B
b 5 ;
ot to scale NOTTO SCALE
E
kY
\ : c
A
30, : .
M 5 —_——*—3 i) Copy or trace the diagram onto your page.
it} Explain why £ DAE = # CBE.
In the fgure. MNQ is the sector af a circle, ZMON = 30, NQ = 2cm
and MS =50 =1 em. i) Prove that A ADE is congrueni to 4 BCE.
2
N , . fs -
By i Culculate the exact length of 5. iv) g that et
(i Find the perimeter of the shaded region MSN. 2 ence, prove that 4 DEC s isosceles.
o /
¢y r log,a= 2.6 and log, b=2 find: /""
yd NOT TO SCALE

1 —
(i) iog,% Jy
1 / %
gy log, ab ,o /
] Li/

b
iy l0B, = .
a Use the sine rule 1o find the value of 6 where 0 is abluse.

dy A poinl Plx, 1) moves 50 that its distance from M(3,0) is always wice its A

. . . N
The peametric series a4 ar+ o’ + . has a second term ol - and has o
distance from the point N{(0.3). 4

limiting sum ol 1,
Show that the equation of the locus of all points P(x.y} is: i
(i} Show that @ = | -
P e _1': -fr+0=0 3 i i ;
(1Y Sobve a pair of simultanenus equations 1o find r.




QUESTION 3 MARKS

a) (i} Withou using calculus, skeich the graphof y=¢' -3 . 2
iy  On the same sketch, find graphically the number of solutians 1

of the equation ¢” - 3= —x°.

W) Lor the guadratic funclion f{x) = Ax> - 7x+3, f(2)=-3.
V() Find the value of A, 1
(i) I the twa raois of the equotion f{z)=0D are & and 4, 2

find the valee of o + 8°,

c} The diagram shows a reclangle ABCD inscribed in the region

H

bounded by the parabola yoe IT and the line 1= 6,

A -
> . Y= I_
Toa
- A B J =6
T -
Not to scale
. D C
2 ) l 1 .
T 0 - x x
I 1
(i}  Show that the ares of ABCD is given by A= 12x~ ::3' . 2
(it}  Find the dimensions of the rectangle so that its area is a maximom, 4
sy e
i T 1 ™ ==

QUESTION 10

8) A gume of chence has two stages.

In stage 1, a player spins the two spinners chowa below,

D (S
VY

If the sum of the twa numbers indicated by the spinners is
greater than 11, the player hias (he chance to move o slege 2,

In stege Z, the ployer Usows the die whese net is shown,

* Win
L1000
Win { Win | No | Win
$1000 1000 | Win |S1000
Win
£1000

John is 10 play the game once.
i} What is the prabability that he will move (o stage 27

ii) Whal is the probability that he will win $1000 in the game?

-
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QUESTION 10 {Continued)

o h) A box contains twe)ve choeolates of exacily the same sppearance. Four

of the chocolales are hasd and cight are soft. Kerrie eats three of the
chocolaies chosen rupdorly from the box, Using a wec diagram, or
otherwise, find the probability that:

(i) The first chocolate Kerie eats is bard,
{ii) Keme gats three hard chocolates.

(i} Kermie cats cxactly one hard chocolate.

(c) A man wishes to have $30 000 capital in four years time. He invests o
fixed amotu of money at the beginning of each month during this tmc.
Interest is accumuleted at 6% per annum, compounded monthly.

i Let $P be the monthly investment. Show that the lotal amount,
54, after fous years is given by

A=P(1.0D5+1.0057 41,0087 + .+ 1.005%%).

{ii)  Fing, 1o the neasest dollar, the amount Lo be invested each month
in order to achieve his goal,

S

(oY e = 1.39
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