HORNSBY GIRLS” HIGH SCHOOL

Mathematics

General Instructions

o Reading Time- 5 minutes
Working Time - 3 hours
Write using a black or blue pen

o Approved calculators may be used

o A table of standard integrals is
provided at the back of this paper.

o All necessary working should be
shown for every question.

o Begin cach question on a fresh
sheet of paper.

2007
TRIAL HIGHER SCHOOL CERTIFICATE
EXAMINATION

Total marks (120)
o Attempt Questions 1-10

o All questions are of equal value

Total Marks - 120
Attempt Questions 1-10
All Questions are of equal value

Begin each question on a NEW SHEET of paper, writing your student number and
question number at the top of the page. Extra paper is available.

Question 1 (12 marks) Use a SEPARATE sheet of paper.

(a) State the exact value of cos 135°
(b) Solve forx: 2x-11 < 5x+6

(c) Find the arc length of a sector with central angle 60° and radius 12cm.
Leave answer in exact form.

(d) Evaluate log:5 correctto 2 decimal places
(¢} Solve for x: i2x—i}=l?

(f) Jack’s Jean Junction had a sale on its jeans. Susie paid $108 for a pair of jeans
after a 20% discount. Calculate the original price of her jeans.
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Question 3 (12 marks) Use a SEPARATE sheet of paper. Marks

Question 2 (12 marks) Use a SEPARATE sheet of paper. Marks
(a) Differentiate the following (a)

() »y=3x"-4x*-8x+7 1 ¥ y=x

. f \
(i) y=e" i
NOT TO SCALE

(iii)  y=xsinx 2 D

(b) Evaluate: £’ 2 > X
fv."f E 0 B (2,0)

(c) Find the limiting sum of the geometric series: 8—4+2 -1 ... 2 C0.-3)
{5} Shate themmanmand spge ofthe St Ji= x4 2 The diagram shows the line y = x and the points B(2,0) and C(0, - 3).

The line BC intersects the line y = x at the point A. The points D and E
lie on the y-axis and x-axis respectively.

(e) Show that the centre and radius of the circle x* + )7 —4x+6y-12=0

1s (2,-3) and 5cm respectively. 2 (1) Show that the gradient of BC is 1% 1
(11) Find the equation of the line BC. 2
(i1i) Find the coordinates of the point A. 2

The coordinates of the point E are (- 3,0).

(iv) Show that the equation of the line AE is 2x-3y+6 =0, 2
(v) Find the coordinates of the point D. 1
(vi) Prove that A4OB = A40D. 2

(vii) Find the area of the quadrilateral OBAD. 2



Question 5 (12 marks) Use a SEPARATE sheet of paper. Mark

Question 4 (12 marks) Use a SEPARATE sheet of paper. Marks
(2) Find: (a) The displacement of a particle is shown in the table below. The particle comes
torest at 1 =23, Calculate the distance travelled by the particle in the first 5 seconds.
’ 4 1
(i ]“’ —— 2 1
\x x t seconds 0 1 2 3 4 5
X metres -44 | - 12 8 23 10 2
1
(i) [(3x-35)a 2
: (b) If logsa = 4.2 and log. b =3 find:
(b) If the 4™ term and 13" term of an arithmetic sequence are 16 and -2 respectively, .
find the first term and common difference. 2 (1) log.ab 1
. . T i IS
(c) Forthe quadratic equation 3x+5~2x" =0 find: Gy Wi, J‘{ 2
a
G) a+p 1
() aff 1
(c) Consider the curve givenby y=2x" =3x’ -12x
(iii) a®+p? 2
@) Fing 2 1
dx
(d) Find the size of £ ABC, giving reasons. 2
(ii)  Find the coordinates of the two stationary points and determine their nature 3
(1i1) Find the coordinates of the inflexion point 2
C
A 7D (iv) Sketchthe curve for —2<x<3. 2

NOT TO SCALE



Question 6 (12 marks) Use a SEPARATE sheet of paper. Marks
(a) A parabola has equation ¥ +8y=3=1-20x
(i) Show that the parabola can be written as (y +4)° = -20(x-1) 2
(ii) Find the coordinates of the vertex 1
(i) Find the coordinates of the focus 1
®)
NOT TO SCALE
X
N‘
“
In the diagram, the shaded region OABCD is bounded by the curve y =2x" 45,
thelines y=8-x,x=6 andthe x and y-axes.
(i) Show that B has coordinates (1,7) 2
(i) Calculate the area of the shaded region.
Leave your answer in exact form, 3
(c) A die is rolled twice and the outcomes on the uppermost faces are added together.
(i) Find the probability of getting a score less than 10 2

(11) Ifitiscertain thata 2 will appear on one of the uppermost faces, find the
probability of getting a score less than 5,

Question 7 (12 marks) Use a SEPARATE sheet of paper.

(a) Solvefor x: (2')' =4'"*

(b) Let A be the point (-2,0) and B be the point (6, 0). At P (x,y), PA meets
PB atright angles.

(i) Show that the gradient of PA 15 m, = + 3
X
(i) Find an equation for the locus of P
(c) Boat A sails 15km for port P on a bearing of 055°.
Boat B sails from P for 25 km on a beaning of 135°
(i) Show the angle APB = 80°
(ii) Calculate their distance apart to 1 decimal place.
(d) The amount, A, of catleine left in the blood t hours after consuming food or
drink containing caffeine is calculated using the formula
A= QE‘D k]

where Q is the original quantity of caffeine consumed and t is the time in
hours after consuming the caffeine.

(i) Jane likes her coffee strong. At 8am she drank 2 cups of coffee containing a
total of 25 mg of caffeine. How much caffeine will be in her blood at 12 noon?
Answer correcl o 2 decimal places.

(11) Calculate the time when 80% of the caffeine she had consumed had been
removed from her blood. Answer correct to the nearest minute.
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Question 8 (12 marks) Use a SEPARATE sheet of paper. Marks Question 9 (12 marks) Use a SEPARATE sheet of paper. Marks
(2) The number of bacteria (B) in an untreated infection is increasing.

(a) The diagram shows the velocity, Fm/s, of a particle moving in a straight line : !
The diagram shows the birth rate of bacteria (4, in thousands per hour),

at time t scconds.
. . . dB :
The equation of the rate of increase is o = 4he™",
i

H(m/s)
f dB
dh N
(2, 2900)
44 Rate of increase
(thousands / hour)
2 \
0 4 : : } T } T 1 >
1 2 3 4 5 6 7 8
2 4
(7, -4) . R . > time i
a4l 0 " 3 3 ) 1 (time in hours)
_ ) . . (i) Use the trapezoidal rule with 4 function values to estimate the total number of
7 . 7
(i) When was the particle stationary? 1 bacteria born in the first 3 hours. 2
o . i H P 1 vl e . .
(if) Between what times was the acceleration zero? 2 (1) What value does the rate of increase in the number of bacteria approach as 4 1
i 7
(ii1) What was the acceleration after 5 seconds? 2 ereases:
. _ . . ; ; . o o (iii) Initially, the number of bacteria present is 1000. Without integrating, sketch a 2
(iv) l“lz:‘j {T;ﬂ‘:gﬁ i‘:c }?i::j;fdir Zr[!':e]rlsl}?;a;:;:tgorf"oi::él:]:D?i::i:’n what direction 5 curve to represent the number of bacteria present in the first # hours of the
g k infection.
_ ] . , 5 (b) Richard borrowed $100 000 to buy an apartment, which he is going to rent. He plans
(b) (i) Prove the identity tan® @ +1=sec’ @ 2 to repay $500 every fortnight from his salary. On every 4™ week he will repay an
: Y pay
extra $800 from the rent he receives. Interest on the loan is 6.5% pa reducing
(i) The section of the curve y = tan2x which is between x =& and x = Z fortnightly. .
8 Let A, = the amount owing on the loan after » fortnights and R = 1.0025.
is rotated about the x — axis. Find the exact volume of the solid. 3
(i) Show that A4, =100000R" - 500(R +1) - 800 1
(i) Show that A, =100000R* —500(R* + R* + R +1) - 800(R* +1). 2
(iii) Hence show that 4,00 can be calculated by evaluating:
o R'™ 1 R'™
Ao = 100000R™ - 500 —SOOx—é! 2

(iv) What percentage of the money repaid in the first 100 repayments will be interest? 2



Question 10 (12 marks) Use a SEPARATE sheet of paper.
(a) (i) Show that the equation y =log (x~-1) canbe writtenas x=1+e'

(i1) Find the size of the arca enclosed by the curve y =log_(x -1), the x-axis
and the line x =35,

(b) Using the quotient rule or otherwise, show that the derivative of
4-2Cos8 is 2-4Cos@

Sin® T Sin°@

(c)

2 km

In the diagram above. A represents Claudia’s home and D her school.

AEFD isarectangle where AE=2km and EF = 6 km.

Claudia walks to school every morning along the route ABCD,

Along AB and CD she walks with a speed of 4km/hr but along BC
she doubles her speed.

(i) Show that the total time needed for Claudia to walk to school,
in minutes. is given by:

=15 [3+ 4—2(0.?6)
Sing

(ii) Using your answer to part (b) or. otherwise, show that the minimum
amount of time needed for Claudia to walk to school is
approximately 97 minutes.

END OF EXAMINATION

Marks



ll 'rf\vAn.

8%y axd3k=0b M e S

o) Cos 135 = ”J? ‘at A =2 — N "( = Rw-6 20 for POI
S -9 4 =18 N lzw =b =
[ vl = =02 : u*—ﬁ _
3w _— ) 3% = 3% ~ L zo > 5k v\_ﬁ M _a+3r-0=1b == 2

.‘K_ % _;-Ji._ e =22 B -i-e-l-”} _CL% _{L S
,ﬁ_,,j.;z ] ' oLt derns o 2m { co MA«C\[ =-~2 —blo e
- :I?"—S 7 —_— A LG _L o 7_g -2 4+31w-5 = o o’v\mﬁe. v~ te LA—JvLL\
e S - AT 4 ey D a2 ul *(»L\ « PEE
3,7 N Yoo b W) xpo - : 0 0
¢=Fx2 0 AT — o e i} 2
Ltz e =2 Ry e (x»rs\ - 28 A .
plms s b AN

o - R W PRy - - 23 [}

ol =1, A= -7 — 'Lg‘b‘e:ﬁ.iv;’-_ﬁ,fg(i" o Aw = §}.“',‘1‘3, + . / . E\ P y 2 ” z
2w =19 2y = —16 - e . A\ LA‘ 55° f(. i "‘4? -,,,\,_J o) '1/ - 1 N o

Gathalll 3 B e V)BJ_- sub  n=0o 2 keB=55°base # sas A= bt [ -
108 eprernd 87 SRR I 3_3_+£, =o - L LABCE 0" fe s o A= 13807) (' QI»“)
2n -z log — . ¥=2 D (032) 5)a)32t2etiS £13+8= BB ' ()
—en = 3138 — DT AY AoR { AoD — leaak = loga + log & o

——— o T OA s Oomnen o = 7.2 . [

g '—)—21 T Tni=8a -8 Sl ___ OB . 20D =2 upts ) les L r{aq o R io\g 9j7 - L SR 7&,7,_________ —
- QQ‘FX { =) U ax

(= W Coswu 4 Sii4q 2

T 2007 - MATHGuATIcs

= v

LT *AoB s Lhov =us® i

crendees 697 K M  covrde ik qu)} ~

([_[——‘f’l_?

:2L

BAENES EN-E P .- 4408 = pdop (s45) = el B
T e S v|-LMA&ax2x ©< g Y= o e whan sz -2 S
oo 2 - £ L} :g = b — (w12 whare we3
J;,Lj\-?i_* o . - A*“P-« OB*D = 2x6 =17 u R R ﬂ_,gﬁla\{\ Lt ‘Bj +lo = —2ox+l+3 41
Do_i—u%f ,,,,, - ey QM)I‘ iy e Y ém’- br-1220 forclat, pfs ot L&jiiéa 1;2131_*; o
T S 7__)&_ e 3w ) (ut4) = ~20 (= 2.
,i?’ff_ii__zﬁﬁ _— tﬂfl x _‘fwﬁ—)l( + ~ 77777(7»{.7 2>(K+t\ =0 i) varlex (7 1o . S
i CnER abwe 30 D f (3x=5Y - _@1 _S_L rrrrrrrrrrr Lowm2 wm o W) a=5
jﬂ %j&@ wlare jk-(:"LFLI s— . I SR A j :-?.D + R : 1?"—“4 = Al%,‘% L
e e mE2) - (- AF»\ = 2% 0 - Q, —
—4ay +}_t(,j+l__rg¢4_ﬁ_ . ﬁ;\_k,,‘_‘l_u‘,‘___,“ *“Ld« ) iiq_ =820 - fl,"Uﬂ . ————
xz2) ¢y 30" =05 =~ 34 - e . .
Condue "sﬁ@;_’j_)_ =5 N i B 21 ;Jl = V8o . L3 s
LT Lo e R e ﬁk‘w* T ) i o _~rax 1P _ -

suonnjoS DSH [BLLL, 01T L00T [00Y2S YSIH S| AQSUWIOH]



27Lu;_;~‘:ff’: Lo 5 N ,1__,,,‘,;___,”,,, B AN Pravtl M0 4l =S%to
@K = .3‘_-—0 - e | ety Uy = dalp g ,,,,,A{,EDDO@O R2- Soo (|+£) - gﬁ}(&>:

n= —3 n-1 o E T = L ae .
e = S _ui,__‘_'j___- " -x 412~ 2 Coy & Cos '@
_ : y=1 - o JL: 4‘1- w412 . - - = 4,= logDDORS._ 500{2(‘*‘1)._990&
c B les eu (1,7F) 7—_ 77777 o y:ffﬁ_x:"a 5. = ool*& SRR A, = jcooooR’ — Soo(R*+R +) = §oc
D) Aren = f 45 dw 4+ [(Fox dy S e ’ A :Eoooooﬂs-&:o(wmﬁ‘\ jESOOK;[K:

: ) T S - , ; .
. A Lﬁ +-5--“31 [ aé 22 : =r - o [T leocoor® soof /R R 41 - Boo
3 N A (o B S T 4SS =S '
¥

ety s “) V=17

7 ; ©
dat 2w dy A & [oorgooR —500(r+2+
g "800(1+Q+..+R )
s T 1o o
T S = Al ( See 2un — 1 du = loovon R'°° — 5og ¢ R LN

L —6 FXTT
f sl =1 [Jﬁzn _t—]}s — %oo ((r")° —!J_

,Li? te L5 2
o o er —
A . [2;‘:? ‘ ‘oo
_ Wi L = T g,‘% = WX — 97 Zlgooco R —Coo (E'OO'FB — %oo( R

ff»%um{@ﬁm o) TR km’wﬁi\;_;

{\_377&4 [ ST __.J WU«\+ =|loo & ‘j
. e, *5'(;:‘: e ) ot £
- w0 = 1COo =
o V= [[; 4 ~ r7 vy iv) A =123 262.49 — S6F24.9%
| o2 : e 8 - 325
S . 4 — 4% 323.32%
—tno. LH;_EL&L_'@*‘MH_' QL)) Nuwkar Bachere, = o326 3w 12
st ey O R e DB ol £ e PRl st o B e e e
B N o (o+ 2680 + 2(2430 + 2%00)) T:Lml repaid = 500100 + RooxSo

B P s e, e s S S I —o.|7F
e o F s orag eoo ” : =490 000

— - = 9.4¢ =5
Pl en s oy R - =¥ i S AN L)_Askhiogw_o!: B —»o . ML = $ 16314

— e & ] by 2% Al -ao.r—e,d' } o : 12
T Y__:éiﬁm*‘i - Al T S( > e )_ﬂ; L‘B{'”"U y e M-lv-_qn_ e P = |51 %
> _ .8+ A5 2 = 528 pan . ) 3 Rioa)) 4 = iOq R T

o . B e = K‘- |

[\_a_g:&;‘ vay  zaro L-v‘-mx_u‘ _t-0 { 4= 459: B . = - = e |

M, =

N T ms———————— i et 7 Dyl
1)) £ a—-s--ﬁ'r'm**-ﬂ 7777777777777 2 ' T - o nd £ 2 }Jq(* -
T - =g = = "

!
1
I s i 1
t
T

Lac” was daa(s’

—
Ml
|

N F2x -2 =20 ) AlL T e .
T —= I — e v.f‘ﬂ-__..-.:-ﬁ“";b- w\oLo.r H_L e =t ” L
m==22*J 2 s Bl 3 *(‘f““-’”—“ﬁ-—-——rw —— 5.5 2 >
e N 297 % e A B N - =

T Bddeg ) Lok A, = avout sy aller @ fruth | . Stedted A 2
i - e ¥ CES S S S S e e S v--q o o : g E . 5 In q- i ( € +!
o perhida Lt L*MNLA 4 13 mqa_l:-q, o A1_ = loooop (I OCozs ) — 500 - c

T4 4w droael . oHa nntm o('[FZL‘LI‘\
D«:@é{ 3 'ia[z::s N

QELL‘O_ f’r L 2 ol _Ccc 0)
vaa—h;}_-g-——w

AL @30000 (iocjs\ - Soo—((l Oowl" 500 — Loo _] = 5‘:_\. ey +5_j
e s aye i = (GOIOPEH e BN B e d OOlS\ foo |=5( 4 - rjf-FiAq»\ﬁ Wl

S~ S '
’\i%_: = - ﬁ__;A,H,‘_&,__.n.,,‘,,__,,,ﬁ__km,,,'%__M o ,,,v,;,-,ﬁ . = leoooo R — ool 1 +RN —%oo = =0lad = e ey Skl SL --

e . T T e ———— 1= %% - 3 - .



OTO{M)

o 2
= 2512w

\:}}dg( E &—_2&3)«.'\ = S-‘w'x_t 28 'k._\ — (“l‘—l%_&_ﬂ Cog e
H S,

ST

— 4 osn + 2CosT 3
Sl %

Cts IS (34 4260
252 4 2Cost m — HCos w A
o £- 96 %
= 2 — 4cCosx Qep! 62 9F anudes
G T A
W) S.o0= 2

S b=

_51:: Lo .?ne
AR = 2

4. b
S$=9

D

2% b

N/ 5
459 - 7
= ! P TR L E="I4,
25839
_EBS5 4o 8= 2
EB
. EBi= 2
RS

1
vy
B
0]
N

' —
- .. BC= b-T 5 ]

= b — .+
: +.&«-¢.3L=

Fa——b

L o— = S4._85-2
s P
8

=t T 3It—8=2
t- 28 -3 Ts—=s v Yoo

IC)
= | 4 2 Sos 8
S =+ 25: 9

=/’?+ - CnsS-\x 60 mminules
¢ " 25=8

45 + 6o — 30k 9
S B

W t'=

t=15s(3+ 4-2¢c38) «ep) '

IS(2;.4;_CDS 9} —o —&/ st Rl

9

£ = 2-4cs9z0

o 2=%esS
L los 8=

. Bl N




