Sydney Girls High School

2006
TRIAL HIGHER SCHOOL
CERTIFICATE EXAMINATION

Mathematics

This is a trial paper ONLY.
It does mnot necessarily
reflect. the format or the
contents of the 2006 HSC
Examination Paper in this
subject.

LT TTTTTT

Candidate Number

General Instructions

Reading Time - 5 mins

Working time - 3 hours

Attempt ALL questions

ALL questions are of equal value

:All necessary working should be shown
in every question. Marks may be

deducted for careless or badly arranged
work.

Standard integrals are supplied
Board-approved calculators may be used.
Diagrams are not to scale

Each question attempted should be started

on a new sheet. Write on one side of the
paper only.

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

Start each question on a NEW page
. Marks
Question 1 (12 marks)
~a) Write 5 245 000 in scientific notation correct Wﬁ@res 2
@ Factorise x” +xy — 617 2
¢) Differentiate 2x72 +x* with respect to x 2
d) Increase $800 by 15% and reduce the resulting amount by 10% 2
e) )Solve |x—4{<7 2
f) Solve X=4_ X+l _g 2
3
Question 2 (12 marks)
a) Find a primitive of 2+l 2
x
b) For what values of k does x* —2kx+9 =0 have no real roots? 3
¢) The diagram shows triangle OAB with co ordinates as shown.
y B(4, 6)
A(,3)
low, 0 *
i)  Calculate the exact length of interval OA 1
ii.)  Find the gradient of OA 1
iit.)  Find the angle that OA makes with the positive X axis to 1
the nearest degree
iv.)  Find the equation of OA in general form 2
v.)  Calculate the perpendicular distance of B from OA and hence 2

the exact area of triangle OAB




Marks

Question 3 (12 marks) Marks
tion 5 (12 mark
a) Solve sinx = —? for 0" < x<360° 2 Question 5 (12 marks)
ind th : 2 . _ a) A number plate consists of any two digits (0 - 9) followed by any two letters
b) Find the equation of the tangent to y =¢** —3 at the point where x =0 2 | (A7) followed by any two digits (0—9)
¢) Differentiate the following with respect to x: i P
. x* +3x
i) 2 - -
2x-1 ; : .
P 3
i) (IOg“ x) 2 i) How many different number plates are possible? 1
d) Find [3xe” dix 2 i)  What is the probability that a number plate chosen at random 1
would start with zero six?
Find i t bola with 1, 2) and f 1,4 2
¢) Find the equation of the parabola with vertex (1, 2) and focus (1, 4) iii.)  What is the probability that a number plate chosen at random 1
Question 4 (12 marks) ( ) would contain the letters Y and R (in any order)
X _ ; £
2) Solve 5=32 comect to two decimal ;;]aces 1 N iv.)  What is the probability that a number plate chosen at random 1
b) Find two integers a and & such that 5 \/E =g \/-[; 2 does not contain the letters Y and R (any order)
—+
¢} PQRS is arthombus. QX is perpendicular to PS and meets PR at Y. .
Copy or trace the diagram. b) OAB is a sector of a circle centre O and radius 1.5 métres. The angle
P Q at the centre is % radians
\4
A
X Diagram not to scale \,‘J&
0
“
B
S R i) Find the exact length of arc AB 1
i) Why does ZSRP = ZQRP 1 C - y . .
- ii.)  Find the length of interval AB 1
ii.) Prove that triangle SYR is congruent to triangle QYR 3
‘ iii.)  Find the area of sector OAB 2
iii.)  Show that ZRQY =90° 1
iv.)  Find the size of ZYSR 1 ¢) Given the function f(x)=x’~3x+1
d) The table below gives the values of f(#) for 0752 3 i.)  Find the coordinates of the stationary points on the curve 3
T Tol 03 ] 512 and determine their nature
f(®10]031]039[042(0.35 ii.)  Sketch the curve 1
Use Simpson’s Rule with four sub-intervals to evaluate:
J: f(@®)dr correct to three decimal places




Question 6 (12 marks)

a)

b)

)

d)

€)

100
Find ) 2n+1
n=1
Given log,2=04, log,5=0.8 find:
i) log,10

i) log,/10

i)  log,2a

A lolly jar contains 30 jelly babies of which 10 ;1re orange,

10 are green and 10 are red. Three are chosen at random.
i)  What is the probability that all three are orange?

ii.)  What is the probability that there is one of each colour?

The shaded region in the diagram below is bounded by the
curve y = 2/x , the Y-axis and the line y = 4. Calculate the
volume of the solid of revolution formed when this region
is rotated about the Y-axis

Given the geometric sequence 1,—-3,9,-27,......... T find the

>1000 000

smallest value of » such that ]Tn

Marks

A,

7™

Marks
Question 7 (12 marks)
a) Giventhe curves y=x* and y =x* +x* ~3x—4, for what 2
value of x do the curves have the same gradient
b) The base QR of equilateral triangle PQR is produced to
S so that QS =2QR
i)  Use the information given to draw a diagram 1
ii.)- If PQ is equal to 3 units find the exact value of PS 2
¢) A loan of $100 000 is borrowed at 12% interest per annum. The money is to be
paid back in equal monthly instalments over 4 years. At the end of each month
interest is added to the principle before the monthly instailment is deducted. Let
the amount of each morithly payment be P dollars and the amount owing after »
payments be 4,
i) Show that the amount owing after one payment is 1
4,=100000(1.01)- P
ii.)  Show that after » payments the amount owing is 2
A4, =100000(1.01)" — P(1+1.01+1.01% +....1.01"™")
iii.)  Hence calculate the amount of each monthly installment 2
d) Prove that the line 3x+4y—30=0 is a tangent 2
to the circle x* +3* =36
Question 8 (12 marks)
a) Sketch the graph of y =+/3-x 1
b) The gradient function of a curve is 5—2x._and the curve passes 2
through the point with co-ordinates (-2, 6). Find the equation of
the curve.
c) Given the function f(x)=1+2cosx:
i) State the range of f(x) 1
ii.y  Sketch f(x) for 0<x<2x 2
d) Show that=* =142 hence find [Z lax 3
x— x-1 x-1
¢) Simplify sind  sind 3

1—cosf T1+cosf
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Question 9 (12 marks)

a)

b)

Kelly invests $50 into a superannuation fund at the beginning of each month for

twenty years. Interest is paid at the rate of 6% pa compounded monthly.

i) After twenty years, what will be the value of the first $50 2
investment.

ii.) Find the total value of her investment at the end of twenty years? 2

The diagram shows the parabola y=5x—4—x" and the line y =x—1

y=5x—4—-xz y=x-1

i.)  Find the co-ordinates of P and Q the points where the two 2
graphs intersect

ii.) Calculate the area enclosed by the two curves 2

A bushwalker sets of from the point A walking north
towards B at 4km/h. At the same instant a second
bushwalker leaves C, 10 km east of A and walks
directly towards A at 3km/h.

B
E
A 10 km c
i) Show that after ¢ hours their distance apart (D) is given 2
by D*=25¢2 —60f +100
ii.) Find the value of f for which their distance 2

apart, D is a minimum

7

N

Question 10 (12 marks)

2n 2n-1
a) For what value of n does §7x9T =17?

b) Show that the curve y =+/2x—1 has no stationary points

¢) The graph of y = f(x) is consist§of a section of a parabola
and a line segment.

y =fx)

Copy the graph onto your exam paper and sketch
(either on or below y = f{x)) the graph of y = f'(x)

d) The cost of running a car at an average speed of § kilometre per hour
2
is given by the formula C = [%1‘ 1 00] cents per hour. Find the

average speed at which the cost of a 500 kilometre trip is a minimum

e) Solve the équation x(x+3)(x+1)}x+2)—120=0

affydsppymixiuvorwllpoctoay

Marks




S G WS L Makhame ey Trald 2006 L .
@L,\_D,bl\-'/\ Gime ) %:——}i Do e
& S Arlo © _ T‘:\J = R e e e e e
V) o S 1‘-3 'Q%L .= T‘:\, e U,
— ’(7\ 4'3L-\)f7g-1q) .
~ ~ Cantlog il :
o O d 25k ) v) h BCHe)
7 de . NP
o - =4y el - |l3 (4) - 5(c) += l
_ _ld) 3vee x [0S x 0-9 - V3T A4St
lg
I Lo=%%2% - v ' e
) Mrealega o L A= L V3t » T2 .
B e D S : il WOUPLE SNl
- -3 < A = (! oo stina~ Trrro
£y . —d p | ) St = =) e
2 - = =
N 2 - P LSy 1202 — S
LA —4) =2(aky) =36 o) - gz g 3
Yy =11 =l =2 =36 oAy 2 p b
e . ~ =36 i
B A T O when %= O m = L A =72
......................................... . Wl = 2 (r=0
o Besrstian vy b= 2 =2 SRS
o) Aams Log o xC AT N W S
o) BT 2 Mo Oz . - __2;._7:7'_1 — [
B Conve v ze N vescad® = (2,\_‘)(11\+3)—(7G+37~)(L)
bt- 4mc <0 @r-1)"
......... (20— 4(1)(a) 2o T T PR N
b A\t 36 2 O (X - )
— ler -, g £ L = 2x= o2 =3
(= B(ke3) 20 $ 3 (n=t)® e
3
- . -3 clcez - Ly o cﬂ:;_ace,g*%). o
c) L) - A Sty 3z — e Oy = s 7.&,_) __—./7':
o .= EF R
3. _‘i (\uﬁue )L)
3y Sz v -
Vi) 3 e

va
A
- 7 j 2 x M ot = .42_7‘}
i J e M s R4 ) A O oY Y 2
§ru\ © 0-31 039 041 ©IT
oy | verdex (2)  bees (U4 w o\ & 1 4 l
» Q\_-P)‘“ = 4&(3-&},) az2 I
- 1. (O~-0+ = ?63’2_) 1= 3 Z wiw
= 9‘ ( 1:05%)
=0 €15
o Qeaenteo ~ Froe -
T L C ST S Foc, e 0~\l\l°‘2t\° wlxle wlearla . . -
— o) S* - 32 - 6 760 coa e
| | 2
B ‘ el rle p2TFEISELE
* = log 32 Woree) = G 2Ce eon...
ld:):)- foved ,(""“760-2(‘
= 'y z -———‘ll :
OS
W) Poo=  flo xle slx] x lé__zs_ig))gj
by % A-¥3 4203 . G 168 so o
A4z > x-3 5 Jpun—
= 33g ‘
e =~ 4 -n ) Pz 1= 333
o= 4—))-.-17. - 237
33%
C.) \\,Oktaﬁ‘-mcd.) ok & 1) i)/L: )
rire walowns bivic b Yho = %*%
By Flo v o o _wubutin = B
g ) v
"\“\'—L/r PPN
WS~ AN SYR, YR WAR) Y = (e ) e (e y) 25X b s) s
~NA  Carrn vria - = b Swn O 2 galed tes |
L3rPz LoRp(ebeus)
o QK = @z(““*‘“‘ s eley W) A %:we .
GACT e )"V\am“"“\)/ 4
A sye Z b eYR(3AS) L= ﬂ)v R
LPX6 = - |-
) &= a° A . .J *_,ls@f.,,».kza_..m.... —
N = L 15,@_7( Psllar) | ... e




IR T N T SN I \w53 g log  lot o
\J-\—‘ (3) = 3xt=7 4 log, Ao S
Ye(e) = Gx =4 e 11 _
Lo o sestaz  pd :}‘(A):@ ST o
et~ b3z w)leg e = log 2 +leg o ‘

(")\ -1 )(7\—' \) =

Ay plo o) = £ 2 %
P Ay
P ~
203
*@’3 MALMMA’ gu\\suvm C G ——

G SAL LN )

ba

O v e pip 2 eh

2y [y
= P“G(?axltiv}?)

- 56

1263 -

| S

L ﬁi;}( ) ccj I —

— - T ¢
.............................................. e ; - e ~7b~v~E——%w e
_________ = & () S
e Ze BAR L0,
_ = W tarm e

G‘)LAJ_J L-

[y

) o = L. no= L
loa 7 , .
o) Znsl=3cv % }Tn!-}(l){d)“‘ |
7 =
o 2| 377 > | 6o oo
_ <, = _% ‘):O\-t—d:\_, . n—\ = lu;g, | ooo oow
= SO‘YTB*Z,QD 'l"j; 3
................... . =le2loe nole J2-5
\/\) \03 g_ - _Ge d e 0z 2.8
log. 3 205 SRR U=
oo~ [P
ez _lag, (2+Y) . e

\,),, lq%(r L

cemlag Aslog, T

= L=z

~ Duszsbion Seuen. - oo Ooo(l-o\)ﬂ I
[ Y
o1 F - Lol
o) e k3= 2 o L _
u CNTIC
Y= 0 UL oy [l W —lwo cea (o) x ool J—
3
oy = By 23.~3 101 -1
s b A %M\LI:L € - $2C‘>33‘37
N P S - % -

= 2(3) (3) eany 1265

_a*4 3"

) __"L_}a_,s.ayaw tced o v

| T SN

..(L)___ 277&:&..“4:3# =30 S
_ﬁ__,r_:‘-igm.__&_ ba ngan + SO
Avtence
(o,¢) to Voo
G _t~ds )

ard by rel

Teoree

= 1@ +(i>--—3o\

= 417

= 33

P U UGV LI

i

T4 4t

—— _W"i(,")‘)Amw.(\"r - c’:’“’.\(\:j--\

JRUS——

I ¢ oo vow )ﬂ,(_w& Lo ok

CCIRLs Mmantes = L)

o HEV.VNUWP-N S - as_7zy\m_,:} —

.................... N——— . [ —— r [ —
e I . S
) AEYAs oo —ppegmsat . / \ -~
A Y WIS S Y B 2 " -G A N
. =liee ool =PlUSl) -p_
——— - by ey
4 =l voo(j-ol)t = l-elp =P gT,Z = S-Zx
T " AS“.':_. AA—.. C,("Q_I) o lﬂ - - — S Y \j T—' ‘ 7k m -
""""""""""" L mivo enn(le ) ol P  l-op - -
wwwwwwwww o0 o ) l-o - Qr ‘3 = S e
e B [ SN SN SN - A
- = lso oooa.ot)J-wc¢+l—¢c+1-gfj} 4
- . =l —& . . o e
A= too poal l-o1) = p(irtols. Lol - C= 20 . . .
[— ) ks oz 4F - Bhozco — 43_': Swr=_1rf 2o —
.............. O~ loooeo (Lol )y ¥-rUtoly, rof’ ) - S -t




5/7

I S TR - T o o I oL

N ) = ! . Doz shesm M - : f s
L £ 2oz y A e _____ﬂ_(,,-__Nl) B oelin bt tom o -

V) ~le au < 3 RSSO
J -t Pouedly 1o~ 3 Jemn L

14 ) r= 0.005 A= [l 2 —
> \ @05, n= (L %Z o 1 br= (A& ¢ (lo-34)L . QN
- o — = 240 Tl sl 4 joogok 1Ak [
D Valas = B2 (leo o) N
P S~ - R - .22, ——— . = SKL _ (:Q ,;é “'(OQ @ \ |

B i iy At 1 =% es-z; . & | T '

\__ & / ' s S !

E
- ]
N4 N e 2o e I —
Y A - r.
‘ e Cl-oo ‘f)z;q 1. ALrh = JO_ 2O pain } ,‘ 2
f f o ) . 3 A I i Z/
| - ‘Cur e AKX =< : o
|

| 235
Al ke |4 : - .
__,_..,M.).u; L+2 Lidse (L-005) & - e So £ GO =0

-l = - N . e . 249 b ; /
“_b¥o (005 #+ +oosH ., 1003 > E= F h @ ! OU('“)

S 2425
- L4 , - R I
et = %352 x (). o05) (1605 0 — W tskiam |o

7 + ¢ i __ o . P R L
— d( et =% 222(7-s¢ . @ ............... D G gt

2 — ’
; 4 5= A ~ _—
! J( ’ Y Jo = 1 b e e e o - = | C’L) = —S—L oy Q(:;) [RS——
[ k. £ AT - el . ” dn-2 '
*p X/ L—a ) tC ) A S et S 2/: 1?27 2" } S ) [ » Y
LA — I — | o ly - é T P = S

Sin S e ?&- o tndacsaedoin e . A -

&

[=¢osE . Itwwso , X=l= S o 4 ~K> e — =) =1

s & (1t ) —sine (lxes6) | A — 4y & X = e e 5 G-t - 2° ok e T
. s . PR o, CAD . P -
Y o

[=¢o 5t 6 ,% Soo st

(o =) Coen = .
1 K=3) = S - (7 : o = 222 ( Fo ales)

)

SLAER +5/n U126 SiabgSinbubl A= (. 5= 73 . @m_
s = O% S e e
I~ d=Q7 . .y = e — e e e . = Seo (%0 + 10057

[U— 1 51'/\uél,(2..3. 6, o e : B o o kg N %w - ‘M@_b _ ___!)_:‘L._ R g)w;—% o ) _L_ o

- 3
Sint6 . Il) f o

(s —d =) = (A=) g —- o
?(_-j .......... - ( yhgat )’;’I:"('Z"j" PR S— o o - - [

f JE— el = +

i
L4 2 ) .
(= Smmetyoge—- o e S S 1 -

2 C,c;)é? . =1
S & J,

ey

-

i SN NS s nvpuy SRR

' 3
[ 2 G : ‘ l = z _5
‘‘‘‘ . Loi' & R S L 2nt = 3 j t A NI SN DU NVC N Cammoatr. Zquatl L R = B e

i M_____._?Z—Q s P ) $+r\7 ).a+§..._.~ S 1
; [‘?‘ﬁ-ﬂ{l =3 A . S E T ean b

------- T N USRS SN Y

@ P— e _S_ - - So P ( 6 :; .é—;-; -

1)




@101 o) x (r43)(nt0) (x42) —110 =0 - -

— Gurs 3 ) (2t #3e42) = I20 -
— .p‘_*r nAz K43 —_— -
S na_(mAd) = jte_ - ;

S Al b A =l = _ e
S——— Lo 412 ) (o =2 ) =o o S
SR S NS SR i SINNNE- TP ol ¥ O A S —

S — B S Si SN S ¥ APt 5 al #+3n =fo=c —
,,,,,,,,,,,,, D e (ke 4)(N-D)=~= e
o no Sealins XY, ARl e ——
1 S ..




