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2005 TRIAL HIGHER SCHOOL
CERTIFICATE
EXAMINATION

Mathematics

General Instructions Total Marks — 120

e Reading time — 5 minutes e Attempt Questions 1 — 10

e  Working time — 3 hours e All questions are of equal value
e Write using black or blue pen

e Board-approved calculators may be

used
e A table of standard integrals is
provided at the back of this paper
e All necessary working should be
shown in every question
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Question 1 (12 marks) Start a new page

(a) Work out the gradient of the line 2x+3y-1=0

(b) Evaluate el (to 4 significant figures)

3

(c) Solve 3x+1 x+1 -1

(d) Differentiate &* + In x

(e) Solve 2" =7 correct to 3 significant figures

() Evaluate (tan 60°)° + (tan 30°)*

(g) Asafa Powell of Jamaica was clocked at 9.77s for 100m on June 14, 2005.

(Marks)

)

)

@

@)

@)

@

Convert this to an average speed in km/h giving your answer to the nearest tenth of km/h.

Page 2 of 11

@)



2005 Trial HSC Mathematics

Question 2 (12 marks)

(a) Draw a large clear diagram showing the points A(3, 5), B(5, -2) and C(-7, -2)

Start a new page

(i) Determine the length of the interval AC

(ii) Show that AC has equation 7x—10y +29=0

(iii) Find the perpendicular distance from B to AC

(iv) Hence or otherwise find the area of AABC

(v) Find the co-ordinates of the point D such that ABCD is a parallelogram

(vi) Find the area of ABCD

(vii) Find the angle of inclination of AC to the nearest whole degree

(b) Find a primitive function for

(1) sin 2x

x*+1

(i)

2x
x%+1

(iii)

(iv) @x+1)*
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(Marks)
Question 3 (12 marks) Start a new page
(a) A parabola has equation (x—2)>=12(y +1)
Determine:
(i) The co-ordinates of its vertex (1)
(ii) The equation of its axis 1)
(iii) The co-ordinates of its focus ¢))
(iv) The equation of its directrix 1)
(b) Solve the equation 2sinx+1=0 for 0<x <2z 3)
(c) The series which begins 12 + 17 + 22 ... has 16 terms.
Find:
(i) The 16™ term [0))
(ii) The sum of the first 16 terms 2)
d Evaluatg exactly \/% 1)
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(Marks)
Question 4 (12 marks) Start a new page

(a) Find the area bounded by y = Jx , the x axis, x =1 and x =4 in the first quadrant.  (3)

(b) Sam sets out from a marker on a bearing of 140°T. Having walked for 12km, she 3)
then changes direction to a bearing of 067°T. She walks on this bearing until she is due

East of the original marker. Calculate the distance covered by Sam on the second leg of

her journey.

(c) Sketch the region on a number plane which simultaneously satisfies the inequalities

y>x* and x* + y% <1 (3)

(d) Differentiate the following 3)
@ @x*-1?

(i) xcos(3x)
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Question 5 (12 marks) Start a new page

5
(a)  Evaluate X (K +1)*
K=1

(b) A function is defined as f(x) = 9x(x —2)*
(i) Find the stationary points
(ii) Find the intercepts on the x and y axes
(iii) Sketch the graph of y = f(x) for -1<x<3

(iv) Find the range of f(x)

(¢) Find j & - %)dx
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(Marks)
Question 6 (12 marks) Start a new page
3
(a) Find the exact value of I cos(%)dx (3)
z
3

(b) Jenny buys 4 tickets in a raffle in which 50 tickets are sold. Three different prizes are

drawn out for first, second and third prizes. Find the probability that:

(i) Jenny wins all three prizes 1)
(ii) Jenny does not win a prize §))
(iii) Jenny wins at least one prize 1)
(iv) Jenny wins exactly one prize 1)
(c) Evaluate the geometric series 4)
L +4096
1024 512 256
(d) Find the value of In e?6 1)
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(Marks)
Question 7 (12 marks) Start a new page

(a) The diagram shows the function y =1+Inx

A
Y

(i) Use 5 functions and the trapezoidal rule to find an approximation for the shaded area

€))

(ii) Use 2 applications (i.e. 5 function values) of Simpson’s rule to find an approximation for

the shaded area. 3)
(ili) o) Differentiate xlnx 2
[3) Hence or otherwise find the exact value of the shaded area 2)

1) Decide which of the approximations (i) or (ii) is better and explain your reasoning

)
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(Marks)
Question 8 (12 marks) Start a new page
(a) At the beginning of 1990, the population of a small city called Mathsville was 12 000. At
the beginning of 1995, the Mathsville population was 8000. The bank head office has

decided to close the bank branch in any town with a population of 3000 or less.

Assume that the population (P) is decreasing exponentially and that P satisfies an equation

of the form P = P(,ekt where P, and £ are constants, and t is measured in years from the

beginning of 1990.
. B . dP
(i) Show that P =P,e" satisfies T =kP N
(i) What is the value of P,,? (1)
(iii) Find the value of k 2)
(iv) Find the population at the beginning of 2000 (1)
(v) Predict the year the Mathsville bank will close 2

(b) (i) Find the equation of the tangent to the curve y =sin2x, in exact form, at the point

where x = 24 (3)
6
(ii) Using a sketch or otherwise, determine the number of solutions of the equation

sin2x = %(x+l) in the domain 0<x <7 2)
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(Marks)

Question 9 (12 marks) Start a new page

(a) Jennifer and Ben need to borrow $480 000 to buy an apartment. They decide to pay it off
in equal monthly instalments over 15 years. They are able to negotiate an interest rate
fixed at 6% p.a. for the life of the loan. Interest is charged monthly.

(i) Calculate their outstanding balance before they make their first instalment of $1.

(D

(ii) Show that the balance owing immediately after they make their second instalment is

given by

(iii) Calculate the value of $1 to the nearest whole dollar

)

B, = $480 000 x 1.005% - $I - $I x 1.005

4

(b) Angelina is skillful at playing a game of modified darts called “Hit the segment”. The
target in this game is shown. It is a sector of a circle with a chord drawn to produce a
segment and a triangle.

(1)

(i)

(iii)

(iv)

il

20cm
i
6
Calculate the area of the sector )
Calculate the area of the segment )

Angelina’s friend Brad plays “Hit the segment” for the first time and just throws
his darts randomly. If he is good enough to hit the target, what is the probability
that his first dart will land in the segment? Give your answer as a percentage

(1)

If Brad throws five darts in a row, find the probability that he will “Hit the
segment” at least once. )

Page 10 of 11



2005 Trial HSC Mathematics

(Marks)
Question 10 (12 marks) Start a new page
(a) Solve 2Inx =In2+In(x +4) 3)
(b) ABCD is a trapezium in which AB|[DC. EGH is any line which cuts AB in E,
DB in G and DC in H. C))
Prove that GB = O
DC-HC
(c) Given the quadratic equation
(k+3)n* +(6-2k)n+k—-1=0
(i) Find the value or values of k for which this equation will have real roots.
2
(i) Find the values of k for which this equation will have
one root six times the other. 3)

Page 11 of 11






: [ Suggested Solutions

Comments

‘| Question 1

C‘D 214—33—-\ =0

33 = -2+

-z +.L
3 773

1- b

9B (3 +) _Bur)
M ¥

3(3w+9-4(**9
Qw +3 ~ 4u-F4
Sy -l = 12

Sx =13

wx =13
5

OQ) % (b?,x-'_ Rn w>
obt

2%
=z 3e + L

2) A ="l
10511 =%

w = £w1
L 2

]

u

%3-!-.3%-:3-'3';

3} loom : 9-11s

9.1
oo, 66xboO
917 loooO

Mathematics Trial Examination 2005

b) [ = “f’-OS‘S|qQQ,--..
= }.055 4o W sig P\Bf‘-

2.%07135 ...

R-21 (3 sig hgs) ~«—-@ @

190 m[s (1)

M = =

=)

= lX'z

- 12 ﬁ.@

= 12

i) ﬁj

0

&l

PR

®
kel = 36- KT ... k|l
ie 3«0.%%{»\(-\%&&»@
|

Page | of {3

WP
=

| gocin

‘ ¢ Q/(:./‘/\




Suggested Solutions Comments

Question ().

4
D
S‘./< A
1 {
| PR+ NP ———y S
/ ? \ S 71
- -C/ -z L) R’
YAC = (3470 + (542"
L C

) A = 522 dwough (3,9)

M =« 7 \é—S’:%(ﬁ-—S}

10
10y ~ 50 =qx - 2) [
‘[.,(_\034-2.‘1:0 ‘

Ki) (S')‘2-> ‘lx—'Ob-l-z.q 0O
4 = |1x5 —lox—2 +2|
N2 +i0*

= 1 P>
2 ('5)'9)

V) 1t 2 and wp T o € e (-9, 5)

=

= =2 =

<.
o/
{
n
-
R
¥
i
o
b 4
=J
n
R
£

Mathematics Trial Examination 2005 Page Q of |3




Suggested Solutions

)
{J) g('.lmu)‘fo(x = @'_x_*:— +

Sx2

Qoueston~ 3

a) (w-‘lf)z’:—- 12 {4 +0)
of e Gormn G- = kaly-k)

t,) varten (_?“1"9

s
(224« e
1O

ha =12
a =3

i) oS P =2 —
ity Foouws + 8(2,%)

W) diceche = Y =~k

L) A3t +\ = O O {ngawr

-\
24
ocuAe = T
L.

. aw- I

® = T« Ué o ¢

= T e We
b [ \
Mathematics Trial Examination 2005 @

Q_S\v\_‘k— = —|
S\v_\ﬂ. = %

St 1~

‘»{YF

]

Page 2 of |3

Comments
| Question (wwf)
B _ . . - (1 3 .LMOQ = 1
Vll) w1 ‘% P AT TS T Spe to. (to>o 2 1%
= 3%.99... m
= 35° _porect oh%m.«ﬁ
1)) l) gs\v\lx dw = -1cos2x +C ll—]
=7 ©
//
. L dw
u = X B s :
) S €+ dx g s | ._@.]
2% S F)—
- o+ L B 4 e ﬁi‘
4 N 2=
% vl ro

-

LA




Suggested Solutions

Question 3 (eovt)

Comments

) 2 +11+22+ ...
an{(,\_qukc sertes o =\2 4=5
'. TV\ = A %t (“")d

12+ (n-0xF

T +8n ———@

b) SN TN T 1 + Sxl\b

=871 —(1)

i

)
"

it o R
u) . gia-\- -{
AL ES al
Z
= 192
A (12 - %‘-,‘?'
= 4
=
Quashion Y
Acea =
a> 3 y =T

Mathematics Trial Examination 2005

i no wats
Z




Suggested Solutions

- | Question ‘-l-(cowi)

Comments

O yy v

1(,14- D‘L <

- A x =3swmdn + cosdx x )

- =3%xs5m3x +eos 3x g
&\)%HOV\- 5' @

3 > 2 R
D £ (K+1) = 2 +3 24 +5 +b

K=1

©) ?(w) = C]x('rt-a,jl-

o S,T(-x.)
i) £ l('vt) =21 w-?’-- 2% + 3b

fot $01) =0 for stakionary phs.
21w -12% +3b = O

e (_x-"— Ux + fi-)
Qx>=3bx + 3bx

"

31(,7—.—?7(."'"“' = O

(3x-2)»x-2) =0

o= ev 3-_3 . @

n = 9-, P(:L) = ‘kl(‘z.-—’l.)‘

3, #(3) - *3(3-2)
= O _ \02_3_'
(3,9) (2,10%) 0,
ove Ho S‘h-»\"\o“av-:) "-1'\’5

Mathematics Trial Examination 2005

Page § of |3

- 90 (D 2]




Suggested Solutions

Comments

Question 5 (Cov%)
-f“(ﬂ,) = Blf"l - 12
_c“(aa e 5‘{‘)(2-"_'2

+ve -
, (1,0) s a

.‘-‘) \V\ws. K =0 Dzo

4 =0 G (x-2) =0

i%D

T x =0 o 2,
4\3

13)
®

. 2 2\ . )
> ('-?; ‘°3> 16 G PMOMK Lrw Wanns

‘\'m“;:s ‘at .

'F"(}-i‘) =5z"y% -T2
= <3b (—-V&)

i

F-0) = -1 (-1-3)

==2. (D
£(3) <a3(3-2

= 27 @

%) S@;&_ %) g
0 ®

-
-—
—

9
QA ueshon b.
T
0») S cos (1}) dn =

I
3

I

-

Mathematics Trial Examination 2005

3
In — L + o

w
L SwA ?_(._F] @
2/
x

¥
2Lsw 1_% - 2SWw 1"‘:@

2%\ =%

- |

il

A

0O El

Page (, of |3

— 28w X
2

+ nek 243




' - Suggested Solutions

Comments

-

Question b (Cop.,k)

n
_o[-J
313

."';) P(ou} leoot | pr;z,ﬂ/> = | - P(v\o Pﬁw)
|- 159

™ Q)
= adl

430

(J) P(WC\U"\D \ f"."u’> _ P(wgw)fe(ﬁwa’)* P(wITw)

i

= b uE M H x ER L Weys
50 44 4@ SO 49 4% 50 #7 4%

b) Kl orize Ak ?riu.z__‘ 3cd priza
2 W o #—— W
4 B T
STHRT-/ w o AR {CEE %"
(TN ]
4o ~ & w { A
W v
So w
T~
TE—W
48
wwi) = 4 3. 2
(.) ?( ) s,o)( IH x et
O
4900

e O [+]

€) agometmc Seres o= _) r-2 (!
> 3 \Oa'q, O
-l
T = ar n-t (- S.= o.(!-r“) Lt_“
T = oaw * e
2 = 23
= | :L“ ! | _ -2 )
HONE 1o X 53-3 T loay %—z)
4 194 304 = 2" = ¢19].993023.
n-1\ paeal S B A d) -QV\, L'l . 26
n = | 4 3.9. = 22, m
Mathematics Trial Examination 2005 ( ‘ ) l

Page 7 of I3 |




Suggested Solutions

Comments

Question T
a-7 .
- gv(») b & (\:_-;)? Pla) + €(0))
N
L

T

S Ple)do = (.'z_-\)i-ﬂn) 1+ 2f6) +:.$'(3)*a0(tf)+(l{s)-
&

‘ !
k15 ’;%\§\42(‘+1“9°*‘*-2~3+\+1\~%7
‘ ‘ ' i_ 4+ \-l-,Qws‘%
+
l\n"f\l.tvfi
i

< 7-982772087 . ..owks

i() 3'|MP$Q~«'5 Rwle fbﬂ*) de & (3:5)?@(@) + u.P(a_%:) *Q(L).;
(A
gi(;) dn (j:})'i £l +uf(@ + F(s)? + ('g‘%?)i?('s‘) + 46w +F(¥)}
[S
} + __;.?\-hew3 & ‘(-(\+-Q\~I+) + |+—Qu€¥

3)

‘%\l%_i 14 q_(uﬂwa.,) a3

L%

s @.041416219 | unts

2w x L +£—'~‘ﬂ-)¢|
Y

&=

‘ “' 1\‘\"(-

e

545 — 1 da |
= 5‘1“5' ,-«-.vasg
= A (s|95>

l}) S 1+ B ddn

e
L—

)

\

n

2]

’() L3125 = g.0¥1 ..

Lin 325 ~ 1.-98277271%7 \ Qin 325 — 30414762

= O.0b WIS . = 0-CosTI3343 ...
J 'ﬁ) 15 a oeler waodhon as e 21
errer i Spaller.
Mathematics Trial Examination 2005 Page @ of |3

~J

s t::\

noan}-n.ﬂ\.-\o an aroct

fal wad ‘o be
‘“;gq,*bocmm\

an,.u;h.ok on AaSwersS
o (1), 1) Gig)
Nesdeoh souwa 'wovds ' ca

zace(miv\




Suggested Solutions

Comments

. | Question ¥

kvt

a? ? = Po o

i) 0_‘_? Poq,k{7
okt

- k xPe

x K
Kt

df - kP oo P =P,
At [
ﬁ) Po = 12000 ( povawRow start of H‘io) t =o> m

it
f = \2000 ¢

sk
DN ?I swe - 2oe
P = %ooo
(- =
k = _L.Q (%)
= ~0-08l0930.... (2)
\'v) k=10 e o 1605 Q,‘OK
P=" " [D
= 5335 peep
vt
v) = 3eoe0 3pe0 = 12,000 &
t = ° w l'}-—,ﬁ‘éo
kt
AL = L2
Y
kt = L l’q)
t = An(%)
<
vt = 11.096 .. "'@

EA

2 dw(wa 200" the bawk wil close.

\b) i} 3: St A " = 55- , b: 5\\/\(2.,:523‘)
''= Qcos 2w
: (=59 7% 0
= { = Axcos(2x§W
= T, Y E3 +awaw B
..=:Lxco$(s%‘> Wt = ‘(*’ST,‘:)@
= Ax0:5 5 G .0

:‘,

®

Mathematics Trial Examination 2005

Roumd fov ' paogle’




i) B, afbr wwstabaont = $ 480 000 x 1-005 ~ $F
B?_ = @q-% ce0 x1.005 - $$)x t.oos —¢x m

= $ysvo €60 x 1005 = $T -~ $LTxl.005
2
(fi) Bs =<$q'%° e6e0 x 1005 — $T — $£x\-°o§)\.oos -<4F
3
=$|{-80 CeoO ¥ (- 00S -{IC\‘H-OOS‘r |-00§7'1

. X
B Q = $4%0 ev0 ¥ |'°°s‘%o— $Iil + 1-00§ +1-005 +... (.00S
\¢o

Buk Bigp =0 o8 Xa loam . \ %ﬁmdm't‘_ saveo. &7 |

AN 1
‘-,Po;.o\. o w =\Ro
O = $4%0 CeOx 1005 ~ 4L xS o, Sw= o1 =%
&¢T = $480 ®e0 ¥ 1.005'¥ . \E—\t 1-005"")
S\% (\ -1 00§>
= 290.913...

u

$4050. 52175 __..
o %Yyos (vw.nru‘l’ o\o\\ax‘) E

Mathematics Trial Examination 2005 Page (O of l3

"~ §4%0 060 x 1-005 — $ Tx 1008’ $ £y 1005 -4 F

Suggested Solutions Comments
Question 8 (am4>
;9-1\'5
l - —
31 |
{:;'. n '3?‘;. w a:n'("
<
5.%(1*9 gp\c xaE)v,.%’*%'*,%/
b:.lil'F.L =O-‘8"1,_ IZ!
2, solnhons
Q.uesthon 9 A Z—a = 0-5’7.{.*.
Q) .‘,) Bolance = & W30 000 x1-005 1Sx12. =190
= $ 4400 M

inus 1§ wonils

u-’rov\% .




Suggested Solutions Comments

Question q{ COV\.-L-)
&y Area = 3¢

=é,%,mJ
= lo4.19 . em” M
i) F\msﬁmd = log.T49... — i.xzolxs\wg
= 4. 197155 ... JEA
iy P(segment) = 4 TS 100 %
1o4.7119 ...
2 +~507m2> El
@) Pt east once) = | = P[5 misses) e o a om o

u

|- (0-5) L >°
_ 0:2202 ...
2 probalilty aloont a3k of Lig fe
saﬁmp——’r ot deoat once.
Questiom |0

o) Selve 22w = A -\'»Qw(-,t.rq.)
@ —\B,Bw 7(:" = XV\, Q-'(W"’“‘)

dn < = P A+
B I 1 -0 (3
wr—2Lw-% =0
(- wW)le) =@
Low=—-2 o W
but w#E-2 oo o vxeaa.l—u‘ ""®

\ x=l-/-‘

Mathematics Trial Cxamination 2005

Page || of |3




Suggested Solutions

Comments

Question 1O (cont)
»p R E B

Tw A EBG & & DHG

< EBG

< HDC (m“’ﬂ.rmie, aus%\ﬂ—b,ﬂg “bc:j

< EGB <Hc~b{m~4%mﬂ3 eﬂ,o;&} ®

® (N
LT " . 6B _ EB
5 ab HD
o}
C

waw.j sifec are

w He sowe e.ropo-"’(’p-—v_]

;. GB = GD xER o HDN = DC —HC

kDb
68 - ObxEB 0)
DC - HC
O (kD)W + (-2 + k-1 =0

pX
L)nwl roots A >0 A=b—‘('°“';
= (-2 x (lr D (<D
= 3L -2k + k> — (i vaR-3)
s 30 —-2MK +)|»\{"-,11=\2"— gk +12

= -39k + ¥
Ayo 22k £ 42 @
K ¢ 3
2.
i{) Lk o od B - .
. . + = =
be oo, b B o
L+ b = — (b-3K)
Mathematics Trial Examination 2005 K+3

Page 12, of | 3

t
. AEBG i a HDQ[:D.Q»%M of | hasle uiw&i 'lq..g(.a%
of He ]




Suggested Solutions

Comments -

Question !0 (cowt)

TJu = k-6 ~

K+3
AR = &
ﬁ (e ¥}
Lxbot = K-1
K+3
boa™ = k-l —®
K+3

-CWM © ® = 2k -b

we @ bx @k-6)  _ (k-0
49 (k+3)" +3

6 (ak-0)" = 49(k-)(k+3)
A (%k”‘-z’-rk +36> = Ll-q(ki'* 9"“3>

25K* +24%2k -3b3 = O

(k+3) /W

[x‘ﬁ (k+ 3)’_]

LUK~ 4k + 206 = 4qk¥+ 99K ~ (4]

ko= —242 £ | a2 + §x 25 x363

I

Ax 25

= "'2.'1'2. 3 30¢
50

K= 33 o =
25

Mathematics Trial Examination 2005

Page |3 of 1D







