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Total marks (120)
Attempt Questions 1 — 10
All questions are of equal value

Answer each question in a SEPARATE writing booklet.

QUESTION 1 (12 Marks) Use a SEPARATE writing booklet.

(@)

(b)

(©)

(d)

(€)

(f)

(9)

2
Evaluate ﬁ%} correct to three significant figures.

Simplify |-8/—[11].

. . X 2x-3
Simplify —— )
plify 5 c

Find the exact value of cos% + cosg% .
Find a primitive of x®-5.

Express

in simplest surd form.

1 1
+
5+\/E 5—\/5

In 2003, I travelled 18 480 km in my car, which was 17.5% less than the
distance | travelled in 2002. What distance did | travel in 2002?

Marks



QUESTION 2 (12 Marks) Use a SEPARATE writing booklet. Marks

@) Differentiate the following functions:

0 (7-3ef. 2
(i) xtan x . 2
X

(i) sin2x 2

(b) Evaluate the following integrals:

() j . 2
(i) j e** dx. 2
(¢  Find fxfisdx. 2



QUESTION 3 (12 Marks) Use a SEPARATE writing booklet.

(@)

(b)

(©)

(d)

(€)

(f)

y

\C(O. 8) NOT TO SCALE

B(4, 2)

O] A(1, 0)

The diagram shows the points A(1, 0), B(4, 2) and C(0, 8) in the
Cartesian plane.

Show that the equation of BC is 3x + 2y —16 =0.

Show that ZABC is 90°.

Find the length of AB.

Find the equation of the circle with centre A that passes through B.

The circle in (d) crosses the y axis between the origin and C at point D (not
shown on the diagram). Find the coordinates of D.

Copy or trace the diagram into your Writing Booklet, and shade the region
that satisfies both the inequalities:

3x+2y-16>0and y<0.

Marks



QUESTION 4 (12 Marks) Use a SEPARATE writing booklet. Marks

@) In an arithmetic series, the sixth term is 13 and the tenth term is 1.
(i) Find the first term and common difference. 2
(i) Find the sum of the first twenty terms. 2
(b) A container holds 50 litres of oil. A pump withdraws 10 litres on the first 3

stroke and 7.5 litres on the second stroke. On each future stroke, the pump
withdraws % of the amount of the previous stroke.

Show that the container will never be emptied, and find how much oil will
finally remain in the container.

y
(©)
Q
NOT TO SCALE
X
(i) Show that the equation of the normal to the parabola y = x* at the 2
P(1,1)is x+2y—-3=0.
(i)  This normal cuts the parabola again at Q. Find the coordinates of Q. 3



QUESTION5 (12 Marks) Use a SEPARATE writing booklet.

(@) The following table shows the values of a function for four values of x.

X 112134
f(x) | 1.2]3.7]52]11
r4
Use the trapezoidal rule to estimate f(x)dx.
J 1

(b) (i) Copy and complete this table for f(x) = xe”, giving values to

2 decimal places.

X
f(X)

2

(i) Use Simpson's rule to estimate the value of J xe* dx.

(© y

0

y =sin X

O

-1

The diagram shows the graphs of y
The graphs intersect at A [%%} :

Find the area of the shaded region.

(d)

%\%
y = C0S 2X

=sinx and y =cos2x for 0<x<Z.

(5, 2)

O[ (1,0)

The diagram shows the graph of y =+/x—1 between (1, 0) and (5, 2).
The shaded region is rotated about the y axis. Find the volume of the solid formed.

Marks
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QUESTION 6 (12 Marks)  Use a SEPARATE writing booklet. Marks

(@)
11.5cm NOT TO SCALE

The radius of a sector of a circle is 11.5cm, and its perimeter is 36.8cm.

(1) Find the size of the angle & to the nearest degree. 3
(i) Find the area of the sector. 1
(b) A
NOT TO SCALE
F B
X
E C
D

ABCDEF is a regular hexagon, with each side of length x, and each angle 120°.
Diagonals AC, AE and CE are drawn.

Copy or trace the diagram into your Writing Booklet.
(i) Explain why Z/BAC = 30°. 1
(i) Find the size of ZEAC. 1

(ili)  Find the length of AC, in terms of x, using the Cosine Rule in AABC. 2

(iv)  Find the area of AABC in terms of x. 1
(v) Find the area of AACE in terms of x. 1
(vi)  Show that the area of AACE is half the area of the hexagon. 2



QUESTION 7 (12 Marks)  Use a SEPARATE writing booklet. Marks

@) (i) Write down the discriminant of x* +kx + (k + 3). 1

(i)  For what values of k does the equation x* +kx+ (k+3) =0 2
have real and different roots?

(b)  The equation of a parabola is (x—4)" =12(y +3).

(i) Write down the coordinates of the vertex of the parabola. 1

(i)  What is the focal length of the parabola? 1

(iii)  Write down the equation of the directrix of the parabola. 1

y
(c)
y\ / X% = 4ay
A > B
X
o)

The diagram shows the graph of the parabola x* = 4ay , with focus S, and AB

is the latus rectum (that is, the focal chord perpendicular to the axis of the parabola).

Prove that the length of the latus rectum is 4a units. 2
d
(@ . M o

N
D C

ABCD is a parallelogram and M is the midpoint of AB.
(1) Prove that AAMN is similar to ACND. 2

(i) Prove that 2AC =3NC.. 2



QUESTION 8 (12 Marks) Use a SEPARATE writing booklet. Marks

@) Solve the equation cos x + 2sin xcos x = 0,for 0 < x < 2r. 3
v
(b)
8
t
I I I I I
O 3 6
-8

The velocity of a particle (v m/s) at time t seconds is shown in the diagram.
(1) Find the total distance travelled by the particle in the first 5 seconds. 2

(i) After how many seconds is the particle the furthest from its 1
starting point?

(ili)  Find the acceleration of the particle in the period 3<t <5. 1

(©) The diameter of a tree (D cm) t years after planting is given by the formula

D =60-50e%*.
(i) Find the diameter of the tree when it is planted. 1
(i) Find the diameter after 10 years. 1
(ili)  Find the rate at which the diameter is increasing after 10 years. 2
(iv)  What diameter will the tree eventually approach? 1



QUESTION 9 (12 Marks) Use a SEPARATE writing booklet. Marks

(@)

(b)

Wheat is poured from a silo into a railway truck at a rate R kg/s, given by
R=81t-t°
where t is the time in seconds after wheat begins to flow.

(i) What is the rate of flow when t = 6? 1

(i)  What is the largest value of t for which the expression for R is 2
physically possible?

(ili)  Find an expression for the mass M kg of wheat in the truck after 2
t seconds, if initially there was 1 tonne of wheat in the truck.

(iv)  Calculate the total weight of wheat in the truck after 6 seconds. 1

,B(0, 6)
NOT TO SCALE

A5, 0)

D(x, 0)

C(0, -6)

A company wishes to locate its distribution centre such that its distance fom
three different factories is a minimum.

According to a coordinate system, the factories are located at A(5, 0), B(0, 6)
and C(0, -6), while the distribution centre lies on the x axis at D(x, 0).

(i) Find an expression, in terms of x, for the total distance between the 2
distribution centre and each of the factories, that is:
Distance = DA + DB +DC

(i)  Where should D be placed so that this total distance is a minimum. 3
(There is no need to verify that it is a minimum.)

(ili)  What is this minimum total distance? 1

10



QUESTION 10 (12 Marks) Use a SEPARATE writing booklet.

Consider the function f(x) = c
X

(@)

(b)

(©)

(d)

(€)

(f)

(9)

X

What is the domain of f(x)?

xe* —e*

The first derivative of f(x) is f'(x) = 5
X

Show that the second derivative can be written as:
e |(x—1)° +1

X3

f(x) =

Find the coordinates of the stationary point and determine its nature.

Show that there are no points of inflexion.

For what values of x is the curve concave up and concave down?

Find lim =

X—>—o X

Sketch the graph of y = f(x).

End of paper

11
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STANDARD INTEGRALS

jﬂdx :-3—WM,n¢-x x=0,if n<0
n+1
jidx =Inx, x>0
X
je“dx :le“,a¢0
a
1.
jumaxw< :gmnax a=0
] 1
J'smaxdx =~ cosax az0
) 1
J'sec ax dx :gtanax, az0
1
J'secaxtanaxdx :gsecax, a=0
1
j ——dx :ltan’lﬁ, az0
a‘+x a a
=sin*

X
—, a>0, —a<x<a
a

J.;dx
va? —x?

J‘Xz;_azdx =In(x+\/x2—a2) x>a>0

Jﬁdx :In(x+\/x2+a2)

NOTE: Inx=log, x, x>0

12
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(«) (le+1)* - g-20908..- -
JZ—/ = g-21 (3 Sff'n'l{iCGn‘f 1(?“’33 @
) 1-g|-|n] = -1
= -3 @
(<) x _ 2x-3 s -2 (2x3)
2 5 /0
= l'v‘-,é
™ @
() cos “jI + cos %"‘r = E’. _ fvi'

(el

®

)

()

SR s+ 2

232-5 7.7 PEs

(+)(5-72)

f70 of o{f.sTaACC

/00 Jlo of distance

I Fravelled 22

= /10
25 -2
= 2
23
disTanee = 18 480
= & udl
§2-5
= /& #dD L 100
£2-5
- 22400
uoo Kkm in 2002

(@)

(v)
@)

(d)

9 |
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Question

Marks Awarded | Marker's Comments

Marker: TDS

|
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correct caleul q‘t‘]cq

correct round inq

correct answer

correct answer

mork off for not having
~ “ C '

correct working

OI’\SWQ'I 1;1 5;7\?!55+ 'fOI'I"l"[_

correct wor king . many ghodents
qot zere for 1%

c[uef,'}b"k as *:j
5% @ .

1715 Caded T

correct answer

« studenty '.og‘r-ﬂ-_f_rqﬂr\&
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|

=+6
‘I'l" \
cos L = = o 4o )
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! expres; q‘;esur_\gh frachen Yor
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2 correct answer
didn 't +ake
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Marker: G'U*

2004 MATHEMATICS (2v) =~ QUEST 1o/ 2. L%ar::i:?udm Marker's C
ol i ) ’
(a) C’) dc (7*3‘2:3)" = é(?' 31;)‘,:(“6'_'9 / M""IW Cauldnf mdj..l tﬂ:(.'_all)'”()l
- ~séx (7-52)" - /
() é% X Tany = 7La-1_:5: + _gg_gz,,y“ . Ve a‘-&ﬁqn:[,) + tanx &tfﬁo) f*ﬂf;@:d L:,!ﬁ_l
@ v’ Teac2x + tanoe
i) el ¢ S/n2xX — 3.2 cosS2X 3 -
“ e sin*2x v Sn2xfilx) - g @ndx) o quar e
. Gin? 1
= Sin2x — 23t casS2X. " ohudesls ouble with
sin?2x @ 4 conect anower &(ﬁiﬂh) = Dee D
2 “ 4 ‘
O x e = [ et 2 4
- f[ 2 _1:3/-?. # V' Sfa:‘aéjl
= 3 i
3 3
= 2[a- ]
- ife-d
. = (& v’ Conect anowar
3 ®
@) 2 2 3xTd < i 0 on Be standard | !
L e b [ 4] v sled= ] ord wisgral st /
= 4/ e."—e.j
- A“LC':‘ "L @ v :l‘(e"ﬂ] leave as exacd yalug,
C‘-) & x clot = 3 22X edat
J J= X"

@‘ogg (a243) +C

"nmim had Proldoms wath
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T%
. (0, 8)
@) Grac. Bc = = - -2
'_?n. of Be: dti = —f-.x_ + & B(4,2)
2y = -3x +— £

3x *2y —tb =& @ g\ #(1,0) \

b) Gract AB= 2=2 = 2
41 3
Since (-2)*($)=-/, A8LRC
fe. /ABc = §0° ®

) AR = 3% +22 o AB:}SIIJ—.‘[:O—-JG}

= f}? V3% 422

"] #
/i3
= (TS_ @
(et) Fﬁu&fr‘dn of circle: (_x_;)z.,.?l = 3
(e) WHC’\ =0, / +32 = |3
= [z

D s (a ﬁ) @

&y, 19 3x+2y5 —16 >0

af_o
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A

Qo mardes
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V)
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'...-
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Y w) S e e

10- 05

= F[r2 +2(3.7452)+11]

@) @ X

2.

!

2

169

a

2-72

1478
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Flx) = 3 e*

2
(i7) fa xeX oy = 31[0‘1"{)(2‘72-!—!'#'7{]

2 ¢.55 (2dec pl)

X
¢ (Cas 2x — sfnx) Az

~

A

]
o~

Areq = (38 _ ) unit?
L
) - y = Vx-
g L
o = }‘?.,.1
2
Vv = 7 /a,x‘dg
= 7 /, (&a‘_,) oy
= S (g eayte) L
Rt e Y
[ 3]
Vafumc. A= 2967;'_- anj-fs

s

Question &£ Marker: CSF
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Y4 ﬁ
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(i LERC F L FAB - [FRE —[BAC
= 120°-30° -30°

- to". 0 . hw .

Q‘JU act - x?+x’- 2 ) ces 120
= ax* - Zxac—‘zg

V. an f v
= 23x’

Ac = x I3 @
vi ﬁﬁuﬂdm f‘;ﬂ
s GhE L b b Py
f a ABEC = Lodfx) sin 120 "
v e ﬂaf?(iﬂ O oyh.g, ool it Ao £ B o
. Ctoapunctt id‘“‘- Ha j
(r) HArea 2 AcCE = % (_;(/5) (xG) sin 64" okl
= 4x3xix B
= 35 j_"} @

¢

3
@i) AAFE FACDE r AABC = 2x 72 o2

=~ arec & ACE

aner is half the area of the hexajon‘ @
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'_4- () i kx + (k+3)
A = krey (k)

(’D For real s cliffereat r‘aofsl A >0
k—nk —12 >o
(k-€)(k+2) >0

k‘i—z_, kK >¢&
-2 3

(b) (._1—4)2 =12 (y +3) .
() Vertex (4, -3).
@) Foceld IenjH] = 3 anits.
(i) Directrix: g= -6

(c¢) Foeus is CD)C.J. Substitute y=a info ,xa=qaa.

x?= 4a* x = ¥aa

®
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: C&_) CoS X 1 2 sinx (oSx =0
o cosx (1 +25mx) =o
cosx =0 or sinx = —3
a = 1T 3w 7E U T
F A

©)
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(b )@’T’afa( disTance travellecd = area betweena curve e d-aris

= Px3 4+ IXIRP + Fxixd

Distance = 32 m.

() Furthest fom Sfafﬁhj poinT after 4 secnch

C—raa{ffﬂ‘f = -'-II{' =

acceleration =

D) ~&
- g m[s”,

Q

Ce) D = bo - 5o e o2t

G) When ¢ =0, D=
Digmeter =

Lo -5o x|

o crm

=-0-d XD
When £ =10, D= bo -50 x¢

D ramater =

(/1)
3.2 cm

.2t

|s]

-g
(;'.e'i') ;‘L— = - 50A (—a‘l) e
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2
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Diameter is r'racrcr.'.sfrj al I35 C”"/jtﬁ"“-

—m-at
°*T s 0

As €& = o, e D= ée

@
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@) R = &1t -¢3
() when £t =6, R=gixt -¢&°
Rate =270 kg/s. @
@J Rate must be P&sﬂ‘?vg oert -f3>-g R
tler-t3) >o t
Greafest valuc of + is 9 secancls. ¥ 9
D) M= Heti- Lt +c
When t=o0, M= 1000 .'. C = 1060
M= %’f‘l - 2 £t 000
v Wheat=6, M = %Ixéq—;')‘éq-f—mao
“Tolal we?ifh‘f: 2134 kj'
() (i) Distance: D= DA + DB + D
. = (5-x) + 2336 + Yxi+3d
= (5-x) +2(x*+36)% @
. oD 2x
@ e =~ + =
FO’_"Q—& Jx3+3¢ = 2Xx
clac /
J.{,ijé = A‘-f?
3 = iz /x:-q).
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v

s+ 613 (or i5.4 1dp B
o

Marker: GTA

Question
Marks Awarded | Marker's Co -
the oiline gocam /

WV R =210 I{‘jJ'S )
-/ gt-t35 O
v t=q (o0 okeith) .
i
VM= Rt

4 M= 81? - 14* +1000.
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any 4 *Wd&mm(m,oa'mm)
* lock ot diagram +o work

v (5—&] *2(&:2-*36 jt out DA| = 5o
v - v X ¢ STaces bind)| oo, i
& el DA~ {r-5) nilad of (5<x).

4 4x? = x?+3b

V' | x={2 (o x50) .

ot xx=\2
Mndutana. = 6463 [or 154 () i.p) ]
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fx) = _fo
(@) Domain : all x except x=o0
I a
) flo = 55
i) = xileXexe™ %] - [x -] 2x
x¥

1 X F-4
- y3e* 227 +2x€&

x

= xeX(x?-2ax +2)
x¥

= ex[(x-Y +1]
xi

(c) S'fafranafj ?gu‘ﬁ’f.' f'{x) =0 c‘,x(x-fj =0

x =1, g:-E‘
J”(-‘)" §_I"_' >e
0

Sfa‘ffonc.fj PO:‘n'f is a minimum at GJ

(el ) Peoints of inFlexion when ;H(x) =0 ,
e*>o0, (- +1 =0 Forallx .. {'x) #o
No PpoinTs of in flexion.

@) Concave up ! £'x) o | Occurs for x >0

Concove down: f'"6) <0 . Occurs for x <o,
) firm e- =0

C)

¢.e)

e) 1S

® ©

f)

Question

Year 12 Trial HSC Examination

10 Marker: TDS

Marks Awarded

Marker's Comments

|

|
|

correct answer

correct appll.ca‘f"\oh of quo'l-'\erfl' rule

dotaining re.qu'recl resolt.
« ongce again , coreful of expansions Whers
fhere's & minos S19N in frort of trhe

bracket:
correct = coordinate
correct Y coordinate

+e.s;+ins ‘for nature .

had te shaw why there are no
solutions  for F (;.—.) =0-

correct domain for cencave WP

correct domain for concave down -
+tected around e
= Many ‘;Q’Udeﬁ*',v < )
stationary poirt (:r,ai.) -forl coneavity
Thig led Teo lr'LCD\'ru.'j' salutien -
i e
« Other agsurned \a"' ginee fre curV
di;\?'t have = pont of inflexien  was
always concave WP or coneave down .

« For correct GREWer, v had *’c:d
congider what yolues “of x mMade

' &o ad T'(®)<0.

correct oenswer

correct curve in f.}c;l' quadrant, sﬁow;na
furning Pou-d‘ .

correct curve n Hrd quadron‘r‘ .
with curve approaching e =axis

and Y axis .
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