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Attempt all questions.
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Each question is to be returned in a separate bundle.

All necessary working should be shown in every question. Full marks may
not be awarded for careless or badly arranged work.
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Year 12 Trial Mathematics HSC 2004

QUESTION 1

(a)

(b)

()

(d)

(¢)

()

67.78 -14.43

Evaluate correct to 3 significant figures >
(6.8x5.4)

Solve forx
3x-4]=2

For what values of k does the equation x* + (k—2) x + 1 = 0 have
real roots?

. o 1
Find the second derivative of ——. Express the answer as a surd.

Jx

Solve the simultaneous equations

x-3y=5
2x+y=3.

Connor bought a new car costing $19 600. The value of the car
depreciates by 15% of the new price in its first year and at 12.5%
of the previous year’s value in each succeeding year. What is the
value of the car (to the nearest $10) after 8 years?
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QUESTION 2 (Starf a new page) MARKS

(a) Find the slope of the normal to the curve y = 3sinx at the 2
point (7, 0).
(b) y
tca, 0
D(-4,8)
NOT TO
SCALE
M
B(7,2)
42, 0) "7

In the diagram above, ABCD is a parallelogram with the corner points A(2, 0),
B(7,2), C(1, 10) and D(-4,8). The point M is the midpoint of AD.

4

(i)  Show that the gradient of AD is :3“ 1
(i)  Find the length of AD. I
(iii)  Show that the coordinates of M, the midpoint of AD, 1
are (-1, 4).
(iv)  Show that the equation of BC is 4x +3y -34 = 0. 2
(v)  Find the perpendicular distance from M to BC. 2
{(vi)  Find the area of the parallelogram ABCD. 1
s 2 3
(¢) Show that 2cosdsin -8+2cos g _ lcotﬁ. 2
4sind 2

Trial Mathematics HSC Exam 2004 2



QUESTION 3 (Start a new page) MARKS

(a) Differentiate

(0 cos(x2+1) 2
W 5 1

X
Giiy (4x"+5). 2
(b) Find [(4-¢™ Jdx. 1

1
(¢} Ewvaluale j 3
-4 X+

dx. 2

(d)

G
Nel
ol

30°

B > E NOT TO
SCALE

b

In the diagram, ACD is a triangle where AB = 2 cm, BC =4 cm,
CD =9cm and LCDE =30". Also, BE is parallel to CD.

(i) Find the size of ZBED . Give a reason for your answer. 1

{(iiy  Find the length of BE. Give reasons for your answer. 3

Trial Mathematics HSC Exam 2004 3



QUESTION 4 (Start a new page) MARKS

(a) Solve forx
log, x +log,(x +7)=3 ,for x> 0.

2

{b) Consider the parabola 6y=5-8x - x*.
(i) Find the coordinates of the vertex

(i1) Find the coordinates of the focus

{c} Solve forx
elnSI = 10

k
(d) Find the values of k if J'(x +Ddx =6
1

110

(¢) Evaluate Y 5x2"".

fim |

Trial Mathematics HSC Exam 2004 4



QUESTION 5 (Start a new page) MARKS

(a) 4

: /
A\?/C D E\

The above diagram shows a sketch of the function y = f{x).
Copy this diagram into your writing booklet, and on the same diagram
sketch the gradient function y = f'(x). 2

(b) John and Robert play a tennis match against each other. The probability in any

.3 . . :
set that John wins 1s 5 The first player to win 2 sets wins the match.

(i) Find the probability that the game finishes at the end of the second set. 1
(1) Find the probability that John wins the match. 2
(iii) Find the probability that the person who wins the first set goes on to 2

win the match.

Question 5 is continued on the next page
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QUESTION 5 continued MARKS

.
™

(©)

v
-

A NOT TO

/ SCALE

The graphs of y =x~5and y = —x% +6x -5 intersect at the points
A and B as shown on the diagram.

(1) Find the x-coordinates of point A and point B. 2

(i)  Find the area of the shaded region bounded by 3
y=-x>+6x-5andy=x-5.

Trial Mathematics HSC Exam 2004 6



QUESTION 6 (Start a new page) MARKS

(a) The curve y = f(x) passes through the origin and has a gradient
function given by

{’(x) S x(x - 2)2 .

() Find the equation of the curve y = f(x). 2

(i) Find the coordinates of the stationary points of the curve. 1

(i) Determine the nature of the stationary points. 2
44 ) . :

(iv) Show that (% ’E) is a point of inflexion. 2

(v} Sketch the curve y = f (x), labelling clearly the stationary 2

points and the y-intercept.

(b)) (1) Sketch the graphs y =sinx +1 and y = cosx on the same
number plane for 0 < x <27 . 2

(11) Using the graph, or otherwise, find all solutions to
sinx—cosx+1=0 inthedomain 0 £ x<27. 1

Trial Mathematics HSC Exam 2004 7



QUESTION 7  (Start a new page) MARKS

(a) Find the limiting surn of the geometric series

V2 2 242

[ e O Ut N R
Y +(\/§+1)2 +(\/Ez'+1)3 *

(b) ABCD is a parallelogram. AEB=DFC=90".
-

[
P

\Y He
(1) Show that AMBE=ADCF. Give reasons. 3

{11) Show that AEFD is a rectangle. Give reasons. 3

(c) The diagram shows a sketch of the curve y =xe™* +1
The curve has a maximum turning point at A.

Y A

[

{1) Find the coordinates of A
(ii) For what values of x is the curve concave up? 2

Trial Mathematics HSC Exam 2004 8



QUESTION 8  (Start a new page)

d 12+ x 2
a ' Show that —| 1 = .
(a) (1) ow tha dxl:n 2—le PR

I
(i1) Hence or otherwise, evaluate | 2
04—x

zdx.

(b) In a training drill at an athletics club an athlete must run from a
starting point to the first marker and back to the starting point
then out to the second marker and back to the starting point,
then out to the third marker and back to the starting point and so
on. The markers and the starting point are in a straight line with
the first marker 20 m from the starting point and each marker 12 m
apart thereafter as indicated in the diagram below.

starting Ist 2nd 3rd 4th 5th
point marker marker marker marker marker
TTm 1Zm 12m 2m 2Zm
NOT TO
SCALE

Tonight the coach has had 18 markers laid out.

(1) How far from the starting point would the 18™ marker
have been placed?

(1)  How far in total would an athlete run in completing the
drill tonight?

(C) v a

/c *x
/

(i)  Apply the Trapezoidal Rule with 7 function values to find

s o’ _6x*+9z 42,

an approximation to an area between f(x) = x* - 6x° + 9x + 2

and the x-axis between x =0 and x = 6.

(i) Find the exact size of the area in part (i).

Trial Mathematics HSC Exam 2004 9
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QUESTION 9  (Start a new page) MARKS

[

11

NOT TO -2 9
SCALE « 7T

The part of the curve y = % +2 between x =1and x =3 1s rotated
x

around the y-axis.

Find the volume of the solid of revolution.

Question 9 is continued on the next page

Trial Mathematics HSC Exam 2004 10



(%;JESTION 9 continued MARKS

E

A large industrial fan blade is made up of four identical sectors

BOC, DOE, FOG and HOA and AE, BF, CG and DH are straight

lines with O as their midpoint. The fan blade rests in packaging

so that the congruent triangles of packaging material 4OB, COD, EOF
and GOH are visible and are shaded in the diagram above.

The arc length of the sector BOC is 1 metre and the length of 5O

is 1 metre.

()  Show that Z4OB = -’25 -9, 2
(i)  Use the cosine rule to show that 4B = /2(1-sin8). 2
(ili)  Find the angle & in radians. 1
(iv)  Find the total area covered by the fan blade and the 3

visible packaging material. Express your answer
correct to 2 significant figures.

Trial Mathematics HSC Exam 2004 11



QUESTION 10 (Start a new page)

(a) Ethel pays a single sum of $40 000 to a financial institution
to provide an annual payment of $5 000 which is to be divided
between her grandchildren. The account attracts interest
of 5% per annum compounding yearly. The first payment
is made to the grandchildren one year after Ethel sets up the
account and just after the interest has been calculated.

6] How much is left in the account after the first payment
has been made?

(i1} Let the amount in the account after » payments have
been made, be $4, .

Show that
_=100000-60000x(1-05)"

(iii)  Another type of account offers identical features except
that the interest paid is 5% per annum compounding six

monthly. Payments of $5 000 are st1ll to be made annually.

Let the amount in this account after n years be $3B, .

Show that
B = 0876543 —58765-43x1-025%",

Question 10 is confinued on the next page

Trial Mathematics HSC Exam 2004 12
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QUESTION 10 continued

(b)

George is walking along a straight section of a river which 1s 25m
wide and which has parallel riverbanks.

When George is at point 4, he spots Mildred directly opposite on
the other side of the niver at point B.

George loves Mildred and so immediately dives into the river and

swims in a straight line at an angle of € to the riverbank. George

swims at 1ms™.

Meanwhile Mildred hasn’t seen George and has continued walking

along her side of the riverbank towards point C at 2ms™".

George reaches Mildred’s side of the riverbank at point C.

[ 3

< |

(i) Find an expression in terms of & for the time taken by
Mildred to walk from point B to point C.

(ii)  Find an expression in terms of & for the time taken by
George to swim from point 4 to point C.

(iii)  Show that George doesn’t arrive at point C at the same time
as Mildred.

(iv)  Find the least time by which George can miss Mildred

at point C.
Justify your answer and express it to the nearest second.

END OF EXAM

Trial Mathematics HSC Exam 2004 13
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Solutions to Mathematics Trial HSC Exam 2004
Question 1

(a) S2781843 g ogsecs...
{6.Bx5.4)
=0.0396 {3sig figs)
2 marks For correct answer
1 mark for 0.0395666
(b) 3x-4a2 ar Ix-d4=-2
ir=6 Jxm=2
x=3 x= -2-
3
2 marks For solving both equations correctiy
1 mark For solving one equation correctly

© k=2 +1=0

Real roats when A = b* —dac> 0

Question 1 continued

{e) x-3y=5 -(A)
2x+y=73 -(8)
(Byx3 6x+3p=0 ~{0)
(AY+{(Cy Tx=14 Sox=2andy=-1
x=2
In(A) 2-3y=35
-3y=3
y5-1
2 marks Correct angwer
1 mark Correct value of y or x

{0 Value at end of 1% vear = 85 % x 19600 = $ 16 660
Value after & years = 16660{1 - 0.125F =16660x0.875"

ie. (kv—?_)z =~ 1)1y =0

kK —a4k+4-4>0

K —ak=>0
kk—4)=0
S k<0,k>4
2 marks for values of k
1 mark for correct statement (k —2)° — 4(1){1) >
(d}
y=x®
2
¥=-zx?
33
Y =a
. 3
¥ =
4 xS
2 marks for correct second derivative in surd form
1 mark for correct first derivative

-

Selutions to Mathematics Trial HSC Exam 2004
Sei by N. Brennan

= $6542.31
= $6540

{ 2 marks Correct answer rounded to nearest $10

{1 mark Correct subslitution into depreciation formula
Question 2 .
{a) y=3sinx

dy =3cosx

dx

At x =1, d_y =3cosw
drx
=-3
’ L1

The gradient of the tangent at x = 15-3 so the gradient of the normal at x = 7 is 3

2 marks Obtaining correct gradient of normal

1 mark Obtaining correct derivative of Isiny

. -8
b i radieat of A} = ——
b @ s o4 -
8
6

e as required

[1 mark

[ Correct answer

Solulicns to Mathematics Trial HSC Exam 2004

Set by N. Brennan




~ Question 2 continued
(i)  distance AD = /{2 - -4} +{n-8)?
=36+ 064

=100
= 10units

[ 1 mark [ Carrect answer

(iv)  From part (i), gradient of AD is :3—4- so gradient of BC is :3?{ .
Equaticn of BC is

—4

p—2=—I(x-7

¥ T x-7)

Jy-6=-4x+28
Jy+4x-34=0

(Alternatively, using the point (1, 10), we have
-4
-10=—I(x-1
y T x-1)

3y-N=-dx+4
3y+4x-34=0)

2 marks Correct answer
1 mark Substituting correctly the gradient and coordinates into the
straight line formula

Solulions 10 Mathematics Trial HSC Exam 2004
Se1by N. Breanan

Quesiion 2 continued

(v}  Perpendicular distance from M{-1,4) to the line 3y + 4x - 34 = O (which for

ease of substituticn should be expressed as 4x + 3y - 34 = 0) is given by

[4x-1+3x4-34
Va4t 430 )
|- 26}
J25
= 16_ U.r;lh,
5
o
2 marks Correct answer  {igrase uaiby)
1 mark Correct substitution into formula

(vi)  Areaof parallelogram = base x perpendicular height
= A} x perpendicular height

"
=10x —"5—6 (from parts (ii) and (v) respectively)

= 52square units

[ 1 mark [ Correct answer ~ (ignore waits)

2cosfsin 8+ 2cas’d |
- =—cotd
4sind 2

2cosfsin’ &+ 2cos’ §
4sin@

2cosd(sin’ @ +cos’ )
4sinf?

2cos@

dsind

()

LHS =

lcol(:"'
2

. 2c0s@sin’ @ +2¢c0s’6 1

=RHS - —coté
4sin 8 2

2 marks Completing the proof

1 mark For using the identity

Solutions 10 Mathematics Triat #SC Exam 2004
Sciby N. Brennan



Qllestion 3 ! (le)lesti((}il; 3 continued o )
(&)Y(31) ¥y= c:ns(.:c2 —1) B .

&C
dy £ 8ED $£CQE =1€D" @-M""‘“"‘"‘?“” e Spplassnrars , 8[[ D)
B —-—-2xsm(x -1) <BRED>F 30 &
dx IBEY x /50°
2 marks Carrect answer
1 mark For 2x or -sin ['1 mark { Cozrect answer with correct reason J
i) y= ¢
x L 8O3 = LesE (C.srr. <k = 5’5//0,9) \/U)
dy W - /
dx v ’ SAE = A
where u=¢*, v=x°, ' =¢" and v' = 2x. £ =£cho / - j“—)

a (£))- (e X2xn) I ALAE J) Dcko [%”VJ“D ()

dx ¥
X
e'(x -2) (acc: x%™ . 2xe ) s P i
= ¢t fon "
. ’ == AE . AA (arces des gimider Als o /Mf )
[ 1 mark | Correct answer <
L BE 2
(iti) y = (35" +5) 7 6 dare
) 8e =3 em e
Y 3 ¢ H .
—-== 3(4x + 5)‘ x32x Questlon 4
= 96x" (41" + 5]
2 marks Correct answer (1) log, x + log,(x + 7)=3
1 mark 3(4x® + 5)%or 32x7 log [x(x + 7)} =3
3r 3 _
(b) J-(4-esx)dx=4x—83 +c 2= x4 7)
[1mark | Correct answer (ignore “c”) B=x"+7x
X +7x-8=0
5 ' {x-1Kx+8) =0
(c) _[ — dx= ,[m(x +5)]‘
ix 45 Since x>0, x=1
= Z{iné ~In 1} 2 marks Correct answer
1 mark For establishment of 2*= x{x + 7)
=2In6
2 marks Correct answer
1 mark Correct integration or correct answer from incorrect infegration
Solutions 10 Mathematics Trial HSC Exard 2004 5 : Solutions to Mathematics Trial HSC Exam 2004 &
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Question 4 continued @mu e
®) () (1mard)

6y =5—8x-x" Gplut
. ) : oo _w=z-Y
x +8x+16=-6y+5+16 2
* fnd o veloe
; R 3 )
(x+4)° = -6(y - 1) > “worst ,
3 (S Nﬂ.‘h} vk g 2, "'—E-L‘- 5
7 f‘) & uvaina
oertex Is(-4,— AR YV
2 marks Gives the correct answer |
1 mark Uses an appropriate method to find the vertex ‘
.. .6 3
(i1} Focal lengthis = or =
T 4 2
Parabola is concave down.
7 3
Focus x=-4, v =—-==12
o202
cohe forus is (-4, 2)
2 marks | Gives the correct answer or gives a correcl answer from their working in (i
1 mark i Finds a correct focal length from their {i) and a correct concavity OR
Substantially correct working to find the focus vsing the focal length
{c}
PULERT S Sx =10
Ine"™* = 1n10 v =2
1 mark i Correct answer
2 * 12 111 2
X v i !
(d) {—d»x-‘ -6 (— +hl-|=+1'=5
2 : 12 P12
| b 2oe -
Sk #2k-15=0 L (k+5)k-3)=0
nk=3o0or k=-5
2 marks | Gives the correcl answer k=-3 or k=3
1 mark i T2 :
Ik 1 i
! Substitute correetly ta gel | —— +k]—|:-+ 1-|=6
I L2 2 ) i
Solutions 1o Mathe matics Trial HSC Exam 2004 . 7

Set by N. Brennan

Question 4 continued
[

(C}ZSXE"" =5x2"+5x2+5x27+ . +5xY

b

=5410+204+ ...

'3 marks : Correct answer

! 2marks ¢ Correct use of geomeuric sum formula

: 1 mark Correct expansion of ggomelric sum

Question 5

(a)

I 2 marks | Correct shape and x intercepts a+ B P

{1 mark | Cerrect shape or x-intercepts

(0) PI}=3 and P(R)=

| ko

f103y 1y 13 3
[i]IJ(J,J)+P(R,R)=L§X?}+!I\§" 13 5/18“ Qﬁ W /—;—""’Jj‘:

57725

[ 1 mark I Correct working N W

Solutions to Mathematies Trial HSC Exam 2004
Sel by N Brenran



Question 5 continued
(iiy P(J,JY+ P(R,JJ)+ P{J,RJT)

r’3 3) (2 3 3] (3 2 N
= | =x— = xoXT | F T X=X
\S 5 5 535 5 5 5
Ca e )
125 m&on “,,,J(& an facarrech ldac, Gam
]_2 marks E Carrect working Mﬂ‘-ul vaec&— es i
(i) PULI)+ P(J,RJ )+ P(R,R}+ P(R,J,R)
3 3 ’323\(22)(232]
=\ Tx3 + =x=x=| X= |+ Tx=x=
5 3 85 5 5/ N3 5 5 5 3
.
25 l l-vui_hl Serna g oboSe
[2marks [ Comect working
(c) (i) The lines inlersect when
¥-5=-x"+6x-5
x*-5x=0
x(x - S) =0
x=0orx=5
The x-coordinate of A is 0 and the x-coordinate of B is 5.
2 marks Correct answer
1 mark Obtaining the equation x° —5x =0
Solutioms 10 Mathematics Trial HSC Exam 2004 9

Set by N. Brennan

Question 5 continued

(ii) Area required = SJ.((- x? +6x- 5]— {x- 5])d.x

3

=I(—x3+5x)dx

n

-x Sxﬂ
= = +=

3 2 JII

/ »
="125+13§J-(0+0)
3 2
_ ~250+4375 = 125 -
= <

5 .
= ZOE square units

g, ~ 227

3 marks Correct answer {units not necessary)

2 marks Correct integration
OR correct evaluation of an expression containing a minor
mistake

1 mark Correct terminals of integration and integrand

Question 6

(&)
@ Fla)=ale-2¥
= x (x 2 _4rx o+ 4)
= x¥ - dx? 4+ 4x
Flx)= I 2% + d4x }dx
x* 4x? s’
= + ——+ ¢
4 3 2z
Since y = f{x) passes through the origin, we have
-0+0+c
c=0
xt 4t )
X)=———+2x
)= ==
2 marks | Correct answer
1 mark Correct integration but jeaves out ¢

OR expands incorrectly but completes the integration including
¢ correctly

Sotutions to Mathematics Trial HSC Exam 2004

Ser by N. Brennan.
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Question 6 continued

(ify A stationary point accurs when f'{x] = 0 that is, when .r(x -2F =0
sowhen x =Qorx=2.

Now, f{n)=n
So one stalionary point occurs at {0,0).
also fl2)-18_3%8 5 4
4 3
_ 4
i

. . 4
The other stationary peint occurs al {2.-),

Hmar ! Correct coordinates of (.“.,i)_
(HD Fret denvohoe st ry o . —r
= =\ Paats
x® o Lpt= Lu(a) = Sxhew v e
. 1 puarte ab w=o
¢ [1) -4 i L9 = &
N AN ) >0

. falahwt srninian \Mrfw-f) oF
(o d‘) S(') a.;—q *r=3
o Gh&m\-b-ke 'S e o, (1)‘-: a-
¢ H hﬁi M(ziu‘;') 'o“. ' e

SN
{Z’@‘“ daog:— 'F)

{roford exka geaoaled er(o,o)
oy

o rel. M,"\X‘I’*—‘h—ap" O-‘-(O)b)

©

kSl xE =l -x,=3 @
BES
S e [s] = Tore

X)=3x" —8x+ 3

- pointof inf lexion ["(x) =0

~8x+4=1 Cl, S:>
- 3

~Mx-2)=0 : atrenetsy MF‘J—G‘>

2
-.2
3 .
HIR
2 ¢ 52
nox== f(_:;):-s_}_ixL:i 0 EX L
3 4 3.3, 3 El
W
2 marks | comrect answer wilh working 4 oo A dLS degt POT oF
1 mark | Secand derivative (.M-\ aert  heen Bonot i \!“ .D (2, P2
3 E

Question 6 continued

) ¥

y=rx

groprad

f PR (no\— a-:\'.c.d
| 2 marks i Ccrrecl graph with the points (0.0}and { 2.= clearly marked. Lo 1
! 1 e | quﬂm—»)
['1 mark | Correct graph with no points marked

e}

X ] -

A

Y=sinv+1
2 -

1
Rt T

Y=cosx

o]

% (et Lotk 5mf'~°

— bauret. Fa tg,u"—‘-".{)

[ 2 marks | Both graphs correct ™
1 mark | One graph correct Jor wetin qrophn dradn ~ro lakel
(i

x= U.—Jf‘,i?

I—l Amarl-;

[ Correct answer (emst wane ail 55 l

+ v i - b
P N - %rl."&p
I vsngy o

(‘3 shuglt

Sotutions 10 Muthematics Trial HSC Exam 2004
Set by N. Brennan
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Question 7

{a)This is a geometric series with a limiting sum with:

' Question 7 continued
Lody - -
2 - ) (i) —=e —xe”" ={I~-x)e”
R T U @6 =
VIl 421 . . dy
For staticnary points — =
— — dx
5. = 1 _ 1 x\/2+1=\f’2+1=ﬁ+1 e {i-x)=0
1-(2-42) ¥2-1 V241 2-1 loxe0 (e"=0)
2 marks (orrect answer
1 mark  # Correct r or'eomrect S from incorrect £

Lx=1l

For x=1, y =gt +1=l+1
e
(b} (i) Cansider AABE,ADCF

AL S+
AEB = DFC = 00 (gren) €
AB=DC (opposite sides of parallelogram ABCD are equal} 3 marks Correct coordinates of A
DCF = ABF (corresp. angles, AB”DC) ! - 1 mark Correct first derivative
. AABE = ADCF (AAS)
3 marks | Correct proof for congruency " d’y I “E e AT
2 marks AB=DC and DCF =ABF with correct reasons ) ax* mmeT et (e s
— - for canconre e QX.'?—)G' >0
Lmark | AR=DC or DCF =ABF with correct reasons

(i)AE=DF ( ides i iangl 1}
11 = cotresp. sides 10 congruent {riangies are equa . y

P 4 " g qual o a2 [y rq«.l'q.l-
Alsa AE IDF since AER = DFC are corresponding.  @n 6\;5 .

e
- AEFD is a rectangle since <PEE =9 o‘(cjxm) ondh two opposite 2 marks
sides are parallel and equal.

Correct solution ) ]
1 mark | Second derivative”

| 3 marks | Correct proof for rectangle

U2 marks Two correct properties with reasons

1 mark One corregt property with reason

o thar sokldras '09‘—““‘*
g b bhue  torrech a‘“kj (rﬂ.u.-nns

Sclutions 10 Mathematics Trizl HSC Exam 2004 14
Set by N. Brennan
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Question 8

{a) ‘

d [rex 4.1 24x 1,4 .= 2
£, L a0y .
N ") "9 I

- %lz[zn(z +x) - In(2-x)]

=E 2+ x - 2-1]
1,1 1
-E("+x+2—x)
2 marks Jix . cpe s
for Ia -—;[ln{2+x]-!n(2—x]], and simplification
=X -
* 1 mark 1
, for 1n\!‘” = L[z + 2) - 102 - x1]
2-x 2

(i)

i
1
[ e n, I+,
nd-x" Z-x o

1

4 ..
j;:—;;dx-Zang = laz
1]

o-crept extlar

2 marks 14 crenl
for [——dx= Z[M > I} , and simplification
4-x" =
il n
1 mark 1 —t
for [—2—dc- Z[Inf”le )
4-x? 2-x
] 0
(b) (0} We have an arithmetic sequence with 2 = 20and & =12.

t,=a +(n—1}d
=20+{18-1)=12
=224

The 18" marker would have been placed 224m from the starting point.

2 marks Correct answer

1 mark Correct formula with incorrect substitution OR
correct values of g, # and 4 but incorrect formula

Selulions 1 Mathematics Trial HSC Exam (K4
Set by N. Breanan

Question 8 continued

b (i) Methodl

Find the sum of the distances from the stasting point to each of the
markers up to the 18™ and double the result since the players run up to

the markers and back!

Using a =20, n=18,d =12
S, =ln[za +{n—14)

3

L

—

;x18(2x30+(18—1)x12)

k

(40 + 204}
196

[ =]

[OR using the answer from part (i),
8, = ln(.a +1 ]

| b2

*18{20 + 224}

L[}
[ * I Y

196]

So, an athlete would run 2= 2196m = 4392m
=4-392km

Method 2

Sum each of the distances up and back.
Use a=40,n=18d =24

S, =%n(2a+[n—l)d)

:%x18(2x40+(18—1]x24)

= 9(80 + 408)
=4392
So, an athlete would run 4 392m or 4.392km.

[N 0 r:n.l-C-
bt

2 marks Correct answer

substitution

1 mark Uses Method 1 but forgets to double the distance
OR uses Method 2 with either correct formula or correct

Selutions t¢ Mathematics Tria! HSC Exam 2004
Set by N. Brennan
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Question 8 continued

(c) (i}

X
y | 2 6 4 2 | 6

22

56

Question 9

(a} volume =1 Ixz dy
Now y= i, +2
2

9

=2 {01+ 210+ 22) 5 213 210+ 2150+ 761} a8

2 2=

L x*(y-2)=9
Am={2+1248+4+12+44 + 56} 0

1 S -

2 o, X =—

y-2
its* 1]
A 29 um}:s [ Correct answer with working ] Sa volume=x Jv 2 > dy Note that the terminals are 11 and
marks | Cor 1 W v |
1mark | Correct substitution into ruje B Lo aats ] 3 and NOT 3 and 1 since we are
= J'r[9log= (¥~ ZE rotating about the y-axis.

(i) A= f(x —6x2‘+9x+2)ix

) - 9x{log, 9-1log, 1}
=9rlog, @ cubicunits
since log,1=0

be
vty
MVB

- oyt s 4 marks Correct answer 1gnert wndbs
= ‘L:._ Syt e — 4 24 3 marks Correct integrand, terminals and integration but incorrect
4 2 0 evaluation
OR correct integrand, terminals but incorrect integration and
=(324- 4324162 +12) —(0) subsequent carrect evaluation
OR correct evaluation of correct integrand with incorrect
. terminals
= 66 units : - — -
2 marks Correct integrand in terms of y with incorrect terminals
2 marks Correct answer with warking j 1 mark Correct integrand
> | OR correct limits
1 mark Correct integral : y
OR gives v =.;TJ(%+2 I dx
X /
- (b} (i) LBOC + ZAOB + ZHOA+ LGOH =5

Solutions 16 Mathematics Trial HSC Exam 2004
Sel by N, Brennan

(CG is a straight line (given) and angles along a straight line add to
give 180" orx.)

S0 6+ LAOB+8+LAOB =7

(Sectors BOC and HOA are identical and A's AQB and GOH are
congruent (given)).

So 2x/AOB+28=x

2% ZAOB =7 =26
1A0B=Z_¢g
2

as required.

2 marks Correctly reasoned result
1 mark States first result with explanation OR states second result with explanation
17 Solutions to Mathematics Trial HSC Exam 2004 18
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Question 9 continued

From part {i), LAOB = % -&

In AAQSB,

(AB) =1% +1} —?.xlxlxcosl(%—ﬁ\i (cosine rule)
vz

s
=2-2¢0s E—ﬁ)
12

=2-3sing sincesin & = cos(%—ﬁ]

N

{AB) = 2(1-sin®)

AB = J2ll -sin®

as required.

2 marks

Correctlv derived formula

1 mark

Correct substitution into cosine rule

fii)  Method 1
Use the formala for the length of an arc of a sector.
{=rd

1=1x¢

#=1° Note : 8 is in radians

Method 2

1 radian is the angle subtended by an arc of length 1 unit in a unit
circle. From the diagram, in the sector BOC, we have BO and CO equal
to 1 unit and BC =1 so @ must be 1 radian.

[ 1 mark

| Correct answer

(v)

Total area = 4 x area AAOR + 4 x area of sector BOC

= 4>(l><1><151'n(£—i9]-i-“txixl2 x @
2 4 2

. I \
=25inL£—1‘+2x1
2y

&

=3-1m* (correct to 2 significant figures)

3 marks

Coarrect answer

2 marks

Correct answer without correct rounding to 2 significant figures
OR incorrect area for triangles but correct area for sectors and
correct subsequent rounding

OR incorrect area for sectors but correct area for triangles and
correct subsequent rounding,

1 mark

Correct expression for area of triangles
OR correct expression for area of sectors
OR cortrect rounding

’

Solutions 1o Matbematics Trial HSC Exam 2004
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Question 10

(a) (i} The amount in the account after the first payment has been made is
: 40000x1-05-5000
= 37000
There is $37 000 in the account.

[1mark [ Correct answer

(ii)  Establish the pattern.
A, = 40000x1-05 - 5000 from pari (i)

= [40000x1-05 - 5000]%1-05 - 5000
= 40000x1-05° - 5000x1-035 - 5000
= 40000 x1-05* - {5000 + 5000x1-05)

4, =[40000x1-05% - (5000 + 5000x1-05}Jx1-05 - 5000
= 40000 x1-05° - 3000 1-05 - 5000x1-05% - 5000
= 40000 x1-05% - 5000{L +1-05+1-05%)

Continuing the pattern,
A, = 40000 {1-05) —5000{1+1-05+1-05% +...+1-05"" )

Now for 1+1-05+1-03% +...+1-05""
11-05) -1}
" T 105-1
_{tosy -1
Y
- 20(z-05) 1)

So A, =40000x(1-05) -5000x20{1- 08 ~1)
= 40000 (1-05)* 100000 (1-05)" +100000

=100000 - 60000 x{1-05)"
as required

2 marks Correct answer which has been correctly reasoned with na
fudging (for example the geometric series goes to

1-05™" not1-05" and is not expressed as just
1+41:05+1-05% +..)

1 mark Correcily established series for A, without successfully

finding the sum of the geometric series
OR correct methods applied with an arithmetic or algebraic
mistake made :

Solutions 1o Mathematics Trial HSC Exam 2004 20
Setby N. Biennan



Question 10 continued
(iii)  Establish the pattern.

B, = 40000x1-025

(=1

B, = (46000 x1-025)x1- 025 - 5000
- 40000 x1-025* - 5000
B, = (40000x1-025 - 5000)x1- 025

L
= 40000x1-025° -5000=1-023

1, = [40000x1-0257 - 5000x1-025 1025 - 5000
= 40000x1-025" —5000x1- (025" - 5000
- 40000x1-025° - 5000(1 +1-025%)

8, =[10000%1-025* ~5000(1+1- 0257 }x1-025

-

1

= 40000 1-025° — 5000(1-025x1-025° )

8, =[40000x1-025* - 5000(1- 025 x1-025° J}x1-025 - 5000
= 400001+ 025° - 5000{1- 0257 x1-025* )- 5000
= 40000x1-025° - 5000(1 +1-0257 +1-025* }

Continuing the patiern,
B, = 40600 x1-025%" ASOO{}{I +1-025% 4.+ 1 [}253’"2)
Now for 1+1-025% +1-025* +...+1-025%

11-0257 ) -1
RS
=19-75308601-025> -1}
So. B, =40000x1-025% - 5000(19- 753086(1- 025" - 1))
= 40000x1-025°" - 98765.43x1- 0257 + 98765.43
B, =98765.43- 58765 43x1-025™
as required

13

fudging (for example the geometric series goes to
1-025%"% not 1025 and is not expressed as just
1+1:025+1-025% +..)

2 marks Correct answer which has been correctly reasoned with no

1 mark Correctly established series for B, without successfully
finding the sum of the geometric series

mistake made

OR correct methods applied with an arithmetic or algebraic

>
Solutions to Mathematics Triat HSC Exam 2004
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Question 10 continued

k) @

In AABC, ZACB=#¢ (Alternative angles in parallel lines are equal)
S¢ tanf = =
BC

25

tang

distance

Now speed=——
fime

+time

tan &

time =

2tand

Sa the time taken by Mildred to walk from B to C is given by .
: 2tan &

[ Tmark [ Comect expression

]

(i)

Similarly,  sing = 2>
A
Ac =B
5inf
Now, speed = _d;s_tance
time

25 \
l=——+tme
sin

25

. . .. 25
So the time taken for George 10 swim from A to € is given by —6
sin

[1mark ] Carrect expression

(iii)

If George arrives at point € at the same time as Mildred then
25 23
2tanf N sin@
sinf =2and
2sin®
cosd
2
cosd
cos@=2
There is no solution to this equation and hence George cannot arrive at
point C at the same time as Mildred.

sing =

1= sind =0

[ 1 mak [ Correct reasoning ]

Solutions to Mathematics Trial HSC Exam 2004 22
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Question 10 continued

(iv)  We want the difference in time taken for George and Mildred to getto 3 $:;]]:: gg”“: answer W}thJUSEIfICfII_IDn.of minimum
point C, to be a minimum. Let the difference in time be y. rrect answer without justification of minimum
So ,_. 38 35 OR correct expression for iy_’ the value of Bwhen@i =0
4 singd 2tand .. 48 46
& 25 and justification of minimum
and X 2 25x-1{sin )7 xcosd - = x-1(tan #)* xsec? 8 ’ 2 marks 4
46 2 | Cotrect expression for E’g and the value of & whenﬁiﬁ =0
_ —25c0sf  25sec’ 'Tmark y 46
TTan’8  dwmnle | Correct expression for é
_ —25c058+§ 1 cos’ g
sin’ @ 2 cos’d sintg
_ —25cosd . 25
sin” g 2sin* @
_ —SUcos#+25
Zsin® @
Now y is a minimum when &
dé
So —SOC(..‘!S’B+25 -0
2sin- 4
So -50cos8+25=0
coséd = 1
2
8 =60"
Test for a minimum.
dy -30cos30° +25
When @ = 30° —= . g > -
40~ 2lsin®30°) ¢ || 35 [eo |26
=-36-6 (toldecimal place) -— o | 4+
dy -50c¢0s70° + 235
When# =70 — = - Qo - |~
46 Zfsin i j h
= 4-5 (to1decimal place)
or kec b o
Lot £ S
,L:n,-.h}u‘ '
So we have a minimum at & = 60°,
Sowhen & =060"
35 25
YT Sn60  Ztan60
=21'65 (to2decimal places)
The least time that George can miss Mildred by at point C is 22
seconds.
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