Name:

Class: 12ZMT2 _ o 12MTX__
Teacher:

CHERRYBROOK TECHNOLOGY HIGH SCHOOL

2006 AP4

YFAR 12 TRIAL HSC FXAMINATION

MATHEMATICS

Time aHowed - 3 HOURS
(Plus & minutes reading time)

DIRECTIONS TO CANDIDATES:

%

"
rd

Attempt all questions.
Al questions are of equal value.

Each queston is to be commenced on 8 new page clearly marked
Question 1, Question 2, etc on the top of the page. *~.

Ali necessary working should be shown in every question. Full marks may
not be awarded for careless or badly arranged work.

Approved calculators may be used.
Your sclutions will be collected in one bundie stapled in the top teft comer.
Please arrange them it order, Q1 to 10

“*Each page must show your name and your class. **

Question 1 (12 marks)

B}

i)

()

)

(e)

0]

“The hase lenpth x, of a square pyromid of volume, Vand
perpendicular beight A, is given by
. 13
Vi

Find x, cosrect o lwo decimal places, il ¥ 750 and h-8-45 .

his

2x-1_ Al

3

Solve the equation

r |-

Express 4427 <212 inits simplest surd [orm.

Faclonsc completely
2y 18y

Solve wn@ == for 0< G327
Solve |2x-3|=z4

End of Question 1
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Question 2 (12 murks) START A NEW I'ACE

{u)

NOTFO SCALLE

“¥

N :
N

v

Consider the above praph of p = J s}

i) State the value of x Jor which Lhere is @ minimum lurning
puint fur the praph yp = fix)
(i)  For what values of x in the domain is the curve ¥ — fix)
inetcasing.
Question 2 com'd next pnge
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Question 2 continued

{h) ¥
D NOT 1O
SCALL
A(-1.5)
Ci5h
+ t + x
-1 0 v 5
B

n the diagram above, ARCT) is a parallelogram. A and ¢
are the points {= 1,3 and (3, 1) respectively,
AC is perpendicwlar to BC, Their diagonals bisect cach other at X
(i} Find 1he midpoint of AC.
(i)  Show that the midpaint of AC lies on the line B0
whose equalion s Sx+y<13=0
(iii)  Show that the equation of BCis 3x -2y =130
(i¥) By solving simultaneously, show that the coordinates
of Bare (3,-2).
(v} Find the coordinates of 1.
(vi)  Shuw that the perpendicular distance from 4 to BC is 215,

(vit)  Hence caleulate the area of the paratlelogram ABCD.

End of Question 2
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Question 3 (12 marks) START A NEW PAGE

(@) A woman walks 120 metres froon a point 8 w6 w point (Jona
bearing 3127 then turns and walks annther 96 tmares on 4

bearing of 036 % 1w F.

North
I NOTTO
Yom SCALE
North
L
0m
~Js

(i} Howw Jar is the woman from her starting point, ¢orrect to
thiee decimal places.?

(ii} Henee find the bearing of the wonan from her stanting
point. coreet to the nearest degree.

(b)

NOTTO
SCALE

0, '
A i [2] «

In the diagram, 4CE is a right-angled tnangle, The point B lics
on AC and the point ) hieson CF. Also ZRDE =90, AR = 8D
and ZDBE =8

()  Show that A{BE = ADBF.

() Showthat FACE =20 90",

(i) Shaw that AMACERADCE .

(iv)  Hence show that £4: AD = CE:CB .

{¢) Find the vatues of & fur which the equation
hx® = {k + )x = =1 has two distinet roots.
End of Question 3
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Question 4 {12 marks) START A NEW PAGE

ta)  The dizgram shows parts of the curves y = 2x* + Sand
y=3x" + 1 nersecting ai (2, 13).

NOU10 SCALE

y=2xle§

y=3x21

[#) 3

Find the area of the shaded region.

{b)

NOT TO
SCALE

yEx+1

<K

The graph of the line p = x +1 and the curve y = x* - 1 are shown on the
diagram above.

() Find the coordinates of the points of intcrscction
of the two praphs.

(i)  The shaded region shown on the graph is rotated
about the y uxis. By considering two integrals or
vtherwase [ind the valume of the solid formed.

Question 4 cont'd next page
pag
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Quecstion 4 continued

{©)
Y &
NOTTOSCALE
3,2) 5,0
0 6 i
v
(7,-1
The graph ol v = F(x) is tllustrated.
)
Fvaluale I_f(x)dx.
0
i
3 3 4J3
(@ Showihat [iwn® x ¢k = .
: 3
[

Fnd of Question 4
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Question 5 (12 marks) START A NEW PAGE

ix . . .
{a}) LExpress g rudians in degrees and manutes,

(b)

NOTTO

0
SCALL o 1-2 rad.
WE

B

€)AR 15 a sector ol the circle, centre O, radius 10cm, and
ZACHE - 1.2 radians, Given that 4" is perpendicular to (08,

() shuw that BC = 6.38cm |, comrect to two decimal places

(i)  caleculate the perimeter of the shaded region, correct to one

decimal plece.
(1) calculate the area of the shaded region, comrect to one
deeimat place,

{c) For y=2cosx=| and y=sin2x inthe domain 0Sx <27

(i} staie the perind of y =sin2x

(i) state the amplitude of y = 2cosx -1

(iii)  on the same number plane, sketch the graphs for both
equations in the given domain.

{iv}  Hence state the number ¢ solutions tor the equation
2cosx-lI=sin2x

End of Question §
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Quuestinon & (12 marks) START A NEW PAGE
(a) Initerentiate with respeet 10
)] lag (2x--1)

() cos’ 3x

iy s
ve'
(b)  Cind

) Ie‘rir
.. cos2x
) I 450

fc) Using two applicutions of the tmpezoidal rule, evaluate gorrect
4 significant figures,
1

Nz + et

-1
End of Question 6
Question 7 {12 marks) START A NEW PAGE

(a)  Joan invested $B000 at 15% pa for two years compoundisd
monthly. What will hey investinent be worth at the end of
the {wo years?

(v}  The cquation of a parabola is givenby x° ~dx 2y 1 8D
Find the

() Vertex
() Fquation of the normal to the parabola at the point (0.4},

(¢)  The tunction f(x}=¢" 1 e is defined for all real values of x.

Q) Show f(x) is an even function.
(1)  Find the stationary point and its nature.
Hence sketch the curve of y = f{x).
(iii)  Show that the equation of the lungenl al x = lis
1 2
y—(e Ixa
e €
End of Question 7
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Question 8 (12 marks)

(a)

(b)

START A NEW PAGE

Solve §2¥ = 5+ 43%)

A weanan buys aticket in a rmlTle in which there arc three prives and
50 tickets sold. Whal is the probability that she

(1) docs not win o prize

(it) wins the third prize?

A funding body gives a grant to # sports orgauisation cach
yeir from 2000. The amount of the grant in 2000 is $200K),

and thercaficr it is 90% of the amount of the previous ycar's grant.

() Show that the year in which the value of the grant first
falls below $4000 is 2016.

(W) {:alculate the wotal amount paid in grants te Lhe spurls
organisution during the ycars from 2000 1o 2009 inclusive.

End of Question 8

Question 9 (12 marks) START A NEW PAGE

(a)

)

Consider the geometric series
i alea x
2+ 2sin‘ x+2sin" x+.,., forDexc 1
() Show that the limiting sum exists.

(i) Find the limiling sum as x - %_

Cunsider the arithmctic series log, &+ 2log, k+3log k+... -
Find the value of & given the sum of the first ten terms of the
scrics is 163,

Question 8 cont'd next page
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Question 9 continued
Marks

() ‘Tara’s grondpurents depusit $£ into a rust lund account io
provide For the cost of her education at university, The balance
ol the maney in the trust account during each year will carn
11% p.a. imerest compounded annuaily. $16000 will be withdrawn
at the end of cach year, immediately after interest is paid into the
account,

() Write an cxpression for the amount $.4,. in the sccount
st aller the fiest withdrawal in terms of P, 1

(i) Derive expressions for $.1; and $.43.

Hence show that just after the sixth withdrawal, the

amount $4,. is given by

. s -
PO - 10000(01-11° -1)
0-i

(it} Find the amount $7 i the account is to be empiy aiter

the sixth withdrawal.

]

End of Question 9

Question 10 (12 marks) START ANEW PAGE Marks

(a)

3 ¢ NOT10
- - ?
g, L SCALE

Y -
AR T
A Q o

"Fhe diagram shows a rectangle ABCLD inside & semi-cirelc centre
O and radius Sem such that the scute angle, £ZB0A = ZC0D = 8 radians,

(i) Show that (70=S5casé?. 1

()  Henee show that the perimeter, P cm, of the rectangle
is piven by P =20cos +10sind. 1

(it} Determine the valuc of 4. correct to two decimal places,

for which £ is maxivmum 3

Questinn 10 cont’d next page
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Qucstion 10 continued

{b)  An underground wine cellar is in the shape of & rectangular prisin
with a [loor area of 12m° and a ceiting beight of 2 m. Al 2pm one
Saturday, water begins 10 enter the cellur, The rare al which the
volume, ¥, of water in the cellar changes over time £ hours, is given by

dV 24
dt 1S
where ¢ = ¢ represents 2pm on Saturday and where Vs measured in
cubtc metres. The cellar is imnally dry.
(1) Show thal the volume of water in the cellar at ime 715 given hy
i +15
Val2in| -7 1,620
15
(i)  Find the time when the cellar will be completely filled with
water if the water contibucs to entcr the ccllar at the given
vate. Fxpress your answer to the nearest minute.
(3ii)  The owners retum 1o the honse and manage w simultancously
stop the water entering the cellar and stant the pump in the cettar.
‘This occurs at 6pm on Saturday. Find the volume of water in
the cellar at this time as an exact value,
(iv)  The rate at which the water is pumped out of the cellar 1s
given by
IV F .
¥ L where k is a constant.
P/
At cxactly Bpm the cellar is emptied of waler.
¥ind the valuc of k. Express your answer correct 1o
4 gigmificam figures,
End of Exam
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