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YEAR 12 - TRIAL 2001 — Mathematics

QUESTION 1

b)

d)

g)

Find the value of e correct to two decimal places.

Factorise 49x? - 4.

Find the exact value of tan g

Express 3 V18 -448 inits simplest surd form.

Solve 1 —2x <5 and graph the solution on the number line.

Solve the simultaneous equations :

Xx—2y=8
Sx+3y=1

Graph the parabola y = 4 — x > on the number plane.
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QUESTION 2 MARKS

On a number plane the points A (-5, —3),B (-2, 3),C(10,9)
and D form a trapezium, in which AB is parallel to DC. AD is
parallel to the x axis.

g)

h)

y C(10,9)
B(-2,3)
X
[ 1/
A (-5,-3) D
NOT TO SCALE
Show that the gradient of the line DC is 2. 1
Find the equation of the line DC. 2
Show that the coordinates of the point D are (4, -3). 2
Find the distance BC. 1
Find the equation of the circle centred at C with radius BC. 2
Show that the point D lies on the circle. 1
Find the coordinates of the midpoint of BD. 1
The point E is on the line BA produced such that BCDE 2

is a thombus. Find the coordinate of E.




QUESTION 3
a) Differentiate the following functions:

b)

d)

1) log, B3x+1)

i) e¥ cosx

4
2x+1

dx.

Find j

ud

6
Evaluate J.Zsec2 2x dx.

0

1
Evaluate I (x2 + 1)2 dx.
0

Find the equation of the tangent to the curve y= e

the point P(%, ej.
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QUESTION 4 MARKS

b)

NOT TO SCALE

In the diagram AB is parallel to KL and AC is parallel to ML.
AB =4cm, MB =2cm and KC = 7cm.

i) Show that AABC is similar to AKLM. 3
i1) Find the length of CM. 2
The discriminant of x> —2x+p=0 is 4 —4p. 2

For what values of p does this equation have real roots?

In their first month of operation the ‘Computer Experts’
sold 200 computers and they increased their sales by 50
computers each month in the first three years of operation.

i) How many computers did they sell in the last month of the 2
third year?
il) How many computers did they sell over the entire period 3

of three years?




QUESTION 5

a)

b)

Solve sin o= 0.6 for 0 < a < 27. Express your answer in radians
correct to four significant figures.

The diagram shows an ancient window which consists of
a rectangle ABCD with height 2\/3T m and width 2m surmounted
by a minor segment of a circle which is gold stained glass.

The centre of the circle is at O, the point of intersection of the
diagonals of the rectangle.

2m

i) Explain why ZAOB = g

1) Find the area of the golden minor segment.

The number of copies released of a home video of a famous
movie increased exponentially according to the formula:

N= Aek t , where t is the time in weeks after the movie
was first released.

Initially 10 000 copies were released and the number doubled
after two weeks.

1) Calculate the values of A and k.

ii) How many copies were released after 10 weeks?

iii) At what rate was the number of copies increasing after
4 weeks? (Answer correct to the nearest whole number.)
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QUESTION 6

a)

b)

The diagram shows a door of an old building which consists of
a rectangle surmounted by a parabolic arch.

N
/N E 60 cm
N4
A
!
i 240 cm
]
v
<--—-- >~ >
70cm 70 cm

Use Simpson’s rule with 3 function values to find an estimate for
the area of the door.

The diagram below shows the graphs of
y=—x2+2x+8 and y=x +6.

y=x+6

i) Find the x values of the points of intersection, A and B.

ii) Find the shaded area bounded by the curves and the straight line.

A liquor bottle is obtained by rotating about the y axis

the part of the curve y :Lz~2 betweeny= —landy=2.
y X

12

1-1

Find the exact volume of the bottle.

MARKS




QUESTION 7

a) Solve log, x =log, (2x ~1).

b) The velocity V in m/s of a particle moving in a straight
line is given by:

V=136-4 632t , where t is the time in seconds.

i) Find the initial velocity of the particle.

ii) Determine the exact time at which the particle comes
to rest.

iii) Sketch the graph of the velocity V of the particle as
a function of time t.

iv) Find the distance travelled by the particle between
t=0and t= 2log, 3

v) Find an expression for the acceleration a in terms of V.

MARKS




QUESTION 8

a) E is a point inside the rectangle ABCD such that
AE = BE and £ EAB = 15°.

15°

NOT TO SCALE

i) Explain why £ DAE = £ CBE.

ii) Prove that A ADE is congruent to A BCE.

iii) Hence, prove that A DEC is isosceles.

b) Consider the function :

y=4log,x+6—-x for 1<x<10.

i) Find the stationary point and determine its nature.

ii) Show that the curve is concave down throughout the domain.

iii) Using an appropriate scale, neatly sketch the curve for
the domain 1<x < 10.
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QUESTION 9

a) i) Sketch the graph y =2e™.

ii) Use your graph to find the number of solutions of the equation
2e*—x=2.

b) The graph below shows the velocity V in m/s of a particle moving
along the x axis for 5 sec.

v

0/1\y3 4 5

Sketch the graph of the displacement x metres as a function of time t

seconds, given that the particle was at x = 0 when t = 1sec and t = 4sec.

c) ABCD is a quadrilateral inscribed in a quarter of a circle centred
at A with radius 100m. The points B and D lie on the x and y axes
and the point C moves on the circie such that ZCAB = o as shown
in the diagram below.

y

A 100m B

1) Show that the area of the quadrilateral ABCD can be expressed as
A = 5000 (sina + cosa).

il) Show that the maximum area of this quadrilateral is 5000 V2 m?.

MARKS
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QUESTION 10

a) A game of chance has two stages.

In stage 1, a player spins the two spinners shown below.

SN
VAR AV

If the sum of the two numbers indicated by the spinners is
greater than 11, the player has the chance to move to stage 2.

In stage 2, the player throws the die whose net is shown.

Win
$1000

Win
$1000

$1000

John is to play the game once.

i) What is the probability that he will move to stage 27

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

iii) Vanessa is to play the game twice. What is the probability
that she will win at least $1000?

MARKS
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QUESTION 10 (Continued)

b)

When Grace was young she decided to set up a superannuation
fund that would grow quickly.

On her 18™ birthday she invested $M,

on her 19™ birthday she invested $2M,

on her 20™ birthday she invested $4M,

- and so on, doubling the amount invested each year.

All these investments were compounded yearly at the rate
of 10% p.a.

Grace made her last investment on her 27% birthday, leaving
all her investments to accumulate and earn interest until her
58™ birthday.

1) Find an expression in terms of M for the amount she invested
on her 271 birthday.

ii) Find an expression in terms of M for the value of her first
investment on her 58% birthday

iii) If the value of her superannuation fund on her 58" birthday was
$1 089 179, find her first investment M to the nearest dollar.

©S&GP.C.A.
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Tear 124 Trial Mathematics - 200
Solukion S and Ma.PP\'n% %r-'cl.
© skG 'Publislr\inﬁ and COachEng Academxj

QuesTion 1 QueSTION X
(@) MAg="pc C(ABUDC)
@) e*=x 739 (correct ¥o 2 d.g) Lmagr 3TC3 . 6 g
-2 45 3 -
(L wmark) | Gradient of e DCis2. (4 wark)
by g2y _ ’ ‘
‘hc‘ 4 (Mx-2)(1x+2) (1 wark) (b) us‘na 3\’(/\0‘\@1\‘? point {;ormula
©) +a“%: J3 (1waork) S ;j-—q:;zfi(—lo)
@) 3% -~ «J3 = W2 -3J2 o LYy~ 2x~20 . Y= 2x -\
) =Ja (2 marks) | - Eq/ua*ion £ pCis Y= 2x -\ (2mavks)
(e,} l"ZZJC(S .'_ - 2x <q' (C) Eq’\AQ'HOV" OQ A_D (5 \3:—3
S 7R Sub \3:—3 v \j—_-_’gx—ll +OQ-{V\01._D
- ; —> Joom3F Q-1 Sox=lh Ly -3
S o Lo J
T 7 % G morks) |- Coordinotes of D ave (& -3) (2marks)
SO N 24=8 . -5x *10y=-loO d) Bc=VJ(o+n)? + (2-3)Z = 6J5
S’Q 33;.;“ L ox % 332 ‘ |- Distance Be 'S 6V5 units (Imark)
VBq=-3% ey (x-10)t & (y-2)"= (69B)"
« - - N 9 LY -
S.47-3 Dot 20x4100 £ YT 1%y 4812 180
x=a L. x’-.zox{--:f:l%j_{- [ =0 (ez\m—ﬁo“
-+ The golutions ave x=2a, \j='3 of civele cewtved ot CovadiusB¢) (2 warks)
(2 wmoarks) . )
d{') Sub (4,-3) into e«;ua-t—iovs 0{2 civele
(3) Y- h-x* C -9t 4 (-3-9) (80
1 J.o 180 = ygo
| D lies on aircle (1t mavk)
-/ - 4 -3
opMpp= (242, B2 ) L0
- .. Mid-poin¥ of BD is (1,0) (lwavk)
( 2 waarks)




(h) The widh-point of BD , M C1L,0), is
also the V\A‘\d—Pin\‘\' O‘e Ce.
Let € be (x,4)

‘E_i'_lp: 1 .X:’g
2
9o iy
2
L Eas (-8%8,-9) (2 vatrrk3)

QussTion 3

@a) y= log, (3x +1)

N -
dx x4

Clwark)

@) Y= e*cosx  (uSn praduct vule)

Loy - e X o — eXsinx
dx

ze”(wsx - sinx)  (2wmarky) |

cb)j M dx=2( 2 Jdy
2. x4 2 x4+

=2 leq (26D e
¢ (2 wmavks)

Ty -«
© So 2 sec*2xdx =[+an 21]0/6

-—
-

i .
+an 3 +an0

= {3 (2marks)

-
-—

@) §l G0 ee =[xt 224 0dx

- 5 3 |

{ 2
:(g‘\":s‘\-\)—o = % e 2 MaEKS)

©) W= e™* . i&_,t = 2e%* (qrodient
dx function)
At o=y, Mian= 2e

(A.s'mg %voolind O MY —?ovw\ ula
loy-es= 2e(x-1)

R \3—-6':. Qe — € ‘.T \j—;zg,\g (2 warks)

' dwas—n ow U

(e Lowsider’mg Nshce & mk:

LBz LKML (alternate om%(es) ACIIML)
LABC=L MKL (al+evnate an@!e s, ABIIce)
LCAB= Lkt M ( remmhf:g angles)
SAACB (1 ALMK (eq/w'angular) ( 3marks)

1y Be - AR 248 - L
KM <L 2471 2
.23 .M is Bewm (2marks)

@) For equation +o have veal voots,

b-4p20, ' -LpZ2-4 .. p<)
Rr? L1, the quuod-fc\r\ has veal
voots . €2 marks)

@©Q) Since +he iumber of computers
3ol 2ach vnonth (ncreasesbythe same
nwmbey . The mom—h\\ﬂ_sole,s Lovw The

conseoutive terms of on arithme He

3¢9 uewce, . Tz4= 2001 (50x35)
(950 (2 waorks)

© s &G ?ub'\'\sh'mﬂ ond Coaghing i\cademﬂ




-3~

" They sold /1950 computers inthe
(a3t vwionth of the +hivol Lo,
d{) 336?%5’ (ac0+ (950) = 387100
Theg sold 38700 @MPM-}ers oV
+he tniee Yeow pevyod, (3 marks)
QuesTtion 5

() SINk=0-6 .. Sink=SIn0-6435

J. otz 0 bUBSH2KT o o2 T-0-6435 + 2K T
-Fow K=0,nz0-6435 fork=0,=2.4%8
.. The solutfion is x=0-6435 w=2-498

in the domain OL LT,

| €2 warks)
b>u) A=V FT =4m (using Pythagoras’
Theorew)
AO=0c . A0=2m
Likewise , BO=DO . BO=2mm

Asf soé AO= 2un . ARBD is eiu}(a‘f‘tm{
LA T (2 marks)

ALTERNATIVE mETHOD

A 70 Construch  OF, such
\
[N 2] et AE=EB=(m
2(3m
o |17 Le+iEcB=x

S LACE = ol (EO bisects

D 2 v LA 08).
2. +amot=;€-,

:.aL"?% 3»&%\0@2:1‘)4:33’-

S Ao ’ - L mI =

() Area of ARBO =% x2x2xsinl={3

Area sector ABo= L x2?x X - 2T

. Arec o—F gofo’en Sﬂﬁmen'}'c(%?;f,@) ol
= 0-362 m?
_(C>O) When 170, N= o000

. toooo= Ae® ' A=10000
When t=2, N=20000
. 20000=(0000e2K - 1 ,2= 2k
S K= n2= 0-3¢7 (& mwarks)
(i{) When t=10, N=1(0 000 oK

J.N= 320000 copies

. Af¥er 10 veeKks there were 320000 copies.

(2 marks)
<) N=10¢:moi¢'°t %3: o000 ke*t
= AN _ { Int
-1 = .= lo ——1n2
uokh'blt,d_b booox&m X e

.
—
P

13863 (Covvlet +o neorest
whole. huwber)
. Number of coPles were .'V\C—VQ“S‘“"ﬂ at

(@) Avea=

a rote of 13862 copies par week.
(1 mwark)
QuesTion b
=10

z [ 240240 + UxBoo]

*33200cm® ( 3 marks)
GOV Y= -x*+2x+8  Y=xt6

Let Y=y 4o find A e

- xT42x 4RI x4 b ! x=x-250
DX =2)(x4V=0 ' 2222 ov — |

JoFpaE -l A Xz (2 warks)

. 2
q Area= [ [(-xXF4+2x+8)- (et e)]dx

2
Rl (-xT D)o

OS LG ?ub\is\nihg ond Csm;k’ms Acodemy




) \ \
=(-¥r2tu)-(3 Y3 -2)=43

~ ol
..Area bounded \s 475 units®

) (3IwWarks)
© V=T (" xdy where 412~ =
L BT g
=1 Yr2
= W[\,n(\é’d)}?‘ = T(ln4-1n1)
“2TIn

S Exact voluwe of bottle ig 2TIn2 unH’Sg,

(4marKs)
QuesTion ]

(@) logx = log (2x-1)
e

oz 2x-1 o =

ChuK'mg Solution:
= { = 1 2'()
for a1, logy = log

Oo=0

!, Solution vatid.
: : (2 marks)
d> (1) v=36-4e?t

when £50 V= 26-Ue®=32m[3

'+ Initial velodity of porticle is 32m (s,

(L mork)

) The particle Lowes 4o rest when v=o. |

DB6I IR0 1 g= 7€ 1 [nds 2k

Steind seconds. €3 marks)

-4

(iv) The

v’
particle is the drea under +he
graph. This areais found by inttqarting
bedween 120 and £2In3  and between
t=Ind and £=2In3 gnd ao(oh'nﬂ +He resuvlkz.
Distance= j:‘g( 36 — 4ot )dt -+

l f":;;( 36- ket git|
= (36t -2e26 1024 ([36t-262T |
=(36In3 - 13 -0 +2) + |
|72n3 = 162 ~ 36m3 +1%]

-—
-—

(28 m - (2 wmorks)

( ) —— V 6.— ‘-l‘-e

QuesTion 8

(0) (1) LppB= LCBA =90° (anql:s'in a
[

veée né‘é)
[_DAE = Q0-15= 'ls"( comﬂé;ﬁ en"‘arj
.. angles) "
LCBE=90-15="15° ( complemen"'arg
ongles)
| .. LDAE=LCBE €2 marks)

(1) Data: AE=EB  LEAB=15°
Am: Prove that AADE = ABCE

Con struction: Figura

(“'l') /“f;; (2 morks)
& In32 >t .
o\ y=s36-ue*t |

A _;5?’.E. b

OsS & G ?ub\'\s\r\‘mg and Coac,h‘mg ACaolemcj




¥ fOO{:Cov\S'o‘eﬂ“g A's Aot & BCE
LAE=E6 (data)

LDRE=LCBE (proven)

- AD=8¢ (opposite sides of
Fectongle Abco are equal).

S AADEZABCE (S.A-S) (3marky)

) DE=EC (corvesponding sides of

QQngm%y\f. A's ADE luCBE ave 21“0‘)

(L wark)

tbm)bg 4‘03; Yoo
' "L‘é— i § (3roo\'en’r{»‘unc+|on) )
.Lg.t..é%xiq to find possible stationary

'l’urn'mg Po'mfs
x b

For J(<11~,"hJ >0
~  For x>4, ‘;‘g <0
=0

5

1 23 45 ¢ " 8“!‘@
(3n_o0r|<$)

@.uﬁs‘non} q o

()

aye*-x=q .

Y= QeX
(4 mark)

L ReF=xt A

(3: x4

~-The selutions of the equation arethe
| Xz wordwates of i pownts of

[infersection of the 2 curves Y=2e™ and

U=xta. Frovv\i‘ke qraph, we could see

that the line miersects the curwe tuice.

o
3

- There 1S a maximum |

-There ave 2 solutions fov the given

,‘..
4 /” \);

-kum\v\q pont at

eguod%aw.

( Amarks).

z (4,75) (2marks)

t] v 3 5

L'l;) J‘L\:& - —4

axr x*

..y -0-~-o+o0

M
O

As *he second dervative s hgga'ﬁut
{'for all values of x.

Note: When inteqrating the cuvve,

a Wmn%vo int_becomes a pointof

- Curve 1S concave down Hwoughout
~7

nflRsion and an interept becomes

the domain 1€x£10 (1 wark)

e turnwnmg poiny.

@S&Cx Pub\'\sh'mﬁ and Coad\‘mg Amdemj




-6 -

\ / X (%)
‘\7“ &

(2marks)

(©0) Avea. ACABS —><!00 *xsma=socosingt |

?robab'\\'\f\“}j o-g mQ\ﬁV\S Yo s“ﬂge =

Avea A CAD,‘:%: % 100x100 xs'wx(QO—ot) -
= 5000 oSa
‘- Prea ABCD= 5000 sinat + 5000L0S &
= 5000 (swnX + oSat)
(3 marks)

@) A=5000 (Sinett CO3K)

j—:': =.5000 (coSet-sinat) (gradient

LQ‘\' dn/do( o +o¥|v\d -kkrn\ns PoW\""S,

QuesTtion {0

_F“nc_ﬂo“) ‘

(W) [o] TxIx[x [x
3 X | x| x
G X | X
L X

2
1131517719

= ;.; = % (2 warks) .
it . '
() MW‘“%*O- - memg $1000
< Stoge & ) 6 No win
55 Lcs“r\%off
s‘\—mje 1
2 5 _ 1
“Probability of = S X ¢ "3
0
I (L wark)
and
B (11D Py Game
30*\& B_w ”
< < S Probability
o T lesigtwice
= |- !i =2
1

T osds sinet U dong=s danT
L= Z ] T
&|+r o -
AN
Fovo(<f- ;"2 20 =T is &
For o7F 7 I o maximam furning
dat pow\'\'
Foy 0(5; A Soooﬁ 1

g Prgbob?\i’r\j}haf\' she wing gt
leos¥ $i0_00 (s —:7;1 . ( 2 wrar K3)

() The amounds invested forw

| consecutive. teyms of o geometric

sequence which has first term M

ond common vatio y=3.

" . Maximum area of F],qadrila‘*tfra'.m

(S 500042 m™,

@S &Cx ?U\b"lsh'\nﬂ and Coad\'w\g ACad&mtj

" Amountinvested on 2T birthday is:

¢






