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@ Class:
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FORT STREET HIGH SCHOOL

2007

HIGHER SCHOOL CERTIFICATE COURSE ‘
ASSESSMENT TASK 4: TRIAL HSC

Mathematics

Time allowed: 3 hours
(Plus 5 minutes reading time)

Outcomes Assessed Questions j Marks |
| Chooses and applies appropriate mathematical techniques in order to 1,23

solve problems effectively ]

Manipulates algebraic expressions to solve problems from topic areas 4,5,6

such as functions, quadratics, probability and series )
| Demonstrates skills in the processes of differential and integral 7,8,9

calculus and applies them appropriately

Synthesises mathematical solutions to harder problems and 10

communicates them in appropriate form |

Question |1 2 3 4 5 6 7 8 9 10 Total | %

Marks M2| M2| 12| 12| 12| M2} 12, /12| M2 /12| /120

Directions to candidates:

e Attempt all questions

e The marks allocated for each question are indicated

¢ All necessary working should be shown in every question. Marks may be deducted
for careless or badly arranged work.

* Board - approved calculators may be used

e Each new question is to be started on a new page
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Question 1: (12 marks)
Use a SEPARATE writing booklet

a) Factorise completely ab—a—bx+x
b) Simplify [2[ + |- 5|

c) Findintegers a and & such that

1
=a3+b
J3+2

d) Find the value of 'c‘os%, correct to 3 decimal places.

1
e) Solve tand =—-—— for 0° <8 <360°
) N

f) Graph on a number line the values of x for which [x.—12|21

n+l _2n

g) Simplify W

MARKS



Question 2: (12 marks) o . MARKS
Use a SEPARATE writing booklet .- R '

a) B

g c
Triangle 4BC is a right angled friangle with £Z4BC =90>. D is a point ;Jn'
AC such that 4B=BD=DC. E lies on BC such that 4AE bisects
ZBAD . Let ZADB=x". |

Copy the diagram into your booklet showing this information.

i) Show that ZDBC =(2x-90) 2
i) Hence find the value of x. . o 1
iii) Show that triangle 4EC is isosceles 2

b)

E

In the diagram above, ZA4BC =/ZAED, AB=2, BD=3, CE=5 and
AC =x . Copy the diagram into your booklet
i) Prove that triangle 4BC is similar to triangle AED 3

i) Hence find the value of x 2




18.6 kilometres’

12.5
kilometres

In the diagram above, PO =18.6 kilometres, PR=12.5 kilometres and
ZPQR =37". £ZPRQ is obtuse. Find the size of ZPRQ correct to the

nearest minute,



Question 3: (12 marks) : * MARKS
Use a SEPARATE writing booklet

A t

Y

‘A(— 3,6)

NOT TO
SCALE

v

The diagram shows the origin 0 and the points 4(-3,6), B(5,2) and C(2,).
The lines AB and BC are perpendicular.

Copy or trace this diagram onto your writing sheet.

a) Showthat 4 and B lie onthe line x+2y=9 2
b) Show that the length of 4B is 445 units. 1
¢} Find the perpendicular distance from 0 to 4B. 1
d} Find the area of friangle A40B. 1
e) Show that C has coordinates (2,~4). 2
f) Does the line AC pass through the origin? Explain. 2

g) The point D is not shown on the diagram. The point D lies on the x

axis and ABCD is a rectangle. Find the coordinates of D. Note: D is

not the point of intersection of line AB extended to meet the xaxis. 2
h) On your diagram, shade the region satisfying the inequality

x+2y29. 1



Question 4: (12 marks) | MARKS
Use a SEPARATE writing booklet

a)
i) On. the same set-of axes, sketch the graphs}.of_‘yv;_m and
y:h+ﬂ. _ 2
i) Hence, shade the region bounded by y =+/4—x* and y = x+2| 1

iii) Using the diagram or otherwise, explain why
4]
J\/4 —x' = (x+2dx=m -2
-2

b) From seven cards showing numbers
1, 1, 2,3, 3,3, 3
two cards are chosen at random and without replacement. What is
the probability that
i) both cards showa 1 1

iiy the sum of the two numbers on the cards is greater than 47? 2

The spinner shown above is used in ‘a_gamé‘, Once spun, it is equally
likely to stop at any one of the letters A, E [, O or U.
i) Ifthe spinner is spun twice, find the probability that it stops on the
same letter twice. 2
i) How many times must the spinner be spun for it to be 99% certain

‘that it will stop on the letter E at least onice? 2



Question 5: (12 marks)

Use a SEPARATE writing booklet

a)

b)

d)

Solve x*+2x+1=4.

A given parabola has a focus with coordinates (2,~1) and a directrix
with equation y=3. Find the equation of the parabola and state its
focal length.

Find the exact solutions of 2sin’ @ —sing-1=0 for 0< 6 < 27.

The quadratic equation x* + mx+nr=0 has one root that is twice the

2

other. Find the value of m )
’ n

MARKS




Question 6: (12 marks) - MARKS
Use a SEPARATE writing booklet -

a) The first three terms of an arithmetic series are 6+10+14+.....

Calculate the number of terms needed to give a sum of'39fJ. 4
b) The geometric series a+ar+ar’ +... has a second term of % and

has a limiting sum of 1.
) Showthat a=1—r | 1

i) ‘Solve a pair of simultaneous equations to find r 2

¢} The sum of the first 8 terms of a geometric series is 17 times the sum

of its first 4 terms. Find the common ratio. 3
d)

i) Write down the discriminant of 2x* —3x+k 1

i) Forwhat values of k does 2x* —-3x+% have an equal real roots? 1



Question 7; (12 marks)
Use a SEPARATE writing booklet
a) Differentiate with respect to x:
i} x (leaveanswer as surd)
i) xle™ (énswer in factored form)

tanx
2x+1

i)

2x

b) Find jei+4dx

n

4 /1
c) Evaluate J.sz +cos 2x}k
Q

d) Find the equation of the normal to the curve y=xsinx at the point

T
where x=-—.
2

MARKS



Question 8:

Use a SEPARATE writing booklet

( 12 marks) -

a) The table shows the values of a function f(x) for five values of x.

b) Considerthe curvergiven by y=6x>—x*

X

2

2.5

3

3.5

4

/()

3.7

1.2

9.8

4.1

2.7

Use Simpson's Rule with these -ffive values to find an approximation to

4 |
[fx)ax (Answer to 2 decimal places)
2

iy Find the coordinates of the two-stationary points -
i) Determine the nature of the stationary'points

i) Show that there‘exists a point:of inflexion'when x=2 "~

iv) Sketch the curve for the domain —2<x <6

Find the area bounded by the curve y=+/x+2, the x-axis

ling x=7.

and the

MARKS



Question 9:" (12 -marks)
Use a SEPARATE writing booklet

a)

b)

vV

i) The curve y=x" and the line y=3x+4 intersect at ;fhe points A
and B as shown in the diagram above.
Find the x coordinates of the points 4 -and_B.

i)y Find the area bounded by the curve y = x* and the line y=3x+4.

A cylindrical container closed at both ends is made from a sheet of
thin plastic. The surface area of the cylinder is 600z centimetres® .
i} Show that the height % of the cylinderis given by the expression:

h= @—r . where r is the radius.
Ia

iy Find anexpression for the volume ¥ in terms of ».

i) Find the height of the container if the volume is to be a maximum.




Question 10: (12 marks)
Use a SEPARATE writing booklet

a)

b)

c)

d)

Sketch y=4cos3x for 0<x<2x

Find the sum of the series

logx+logx® +logx® +.......+logx

Bronwyn borrows $500 000 from a finance company to buy a house.

She pays interest at 6% per annum, calculated quarterly on the

balance still owing. The loan is to be repaid at the end of 20 years with

equal quarterly repayments of $P.

Let 4 equal the amount owing after the »n” repayment.

i) Show that after the first quarterly repayment of $P Bronwyn owes
an amount equivalent to 4,=$507 500 - §P

liy Find an expression for the amount still owing after 3 repayments of
3P.

iy Find the value of $P to the nearest cent.

Find the volume generated when the curve y =+/cotx is rotated about

the x-axis between x:; and sz' Leave your answer in exact

form.

MARKS



Forr Sreeer HS

1007 TrAL HSC - T )
5@_;()7 onN S 7 - 2—n -'/
Question | Question 2
_@;) ab -~ a — bt + X C'ag;) Ao € |
=a(h-1) o (b~t) /Q<\ £ _
= (b —/)(0‘ - X > i }/ %‘/\
(}3—) + 5/ = 2+ S %C\ Ly \
/ l/ 5 T -
=~ 7] i
‘ ' , A ee
) | [ J2=7 Do 2k POE=LDAE (T side ises 5)
> p . 7
J3 12 Jz +3 J3 =3 2 L pep = (707 - 24x° (argle serr &
L Lp&cC = 907 = (" (v0 — 22 )
U3— X 7
= g = (2x -%0)° ~ V
=~ (U3z-2) . ApBC=Lsco = (2x-10)
=~ 2 1+ 2 (54”(,{ :‘ecfyes (5o a/)
which 15 [a  the JCO/M o x = 2 (2x ~ 70‘) (ext <)
cgJ3 ©b whee g =-| X > ftx —1(£0
Cad b = 2 ; - dx = —(§ 0O
(4) cos & = 09238715,V X = €O | d
| = 0.9af v lw) L 8Ap = 60° (see (<)
(Correck Fo 3 dp) L eap = 30° (A bisater )
) G =150"-30" ,r 360° -30° Lpec=LPpCR®
7 . S
= [¢a® or 230° V7 @x -‘707
L) x-22z1 ~x+ 22| = J¢° L
4
/ o6 2.8 - Z -~ A AEC  isosceles
Of o = 4.1’/ (],/7 \
, &
fo CA P /8 s
P n U
(a) L = }
! Y
= 2"Ca- 1)
20 Ca- 1) ]




4] jn FANRY Q@CZ AED
Lf—?‘ i} (3 " C,Qf”"i‘m /

Lpgc =L pep (date) v’

X apeclil & AED

, fe;{zq v &a a{u’,‘;f ) - L/ 5/7 [ / X O + 2 \’ o —9 /}
&) n e #C A R
e (A B - aa
(-'CON(’.S poaddirg L des o i 0-‘.)‘ ] = Cf YRS ¥ vd
[ " ) ) ()___ ‘ ¥ ; B ;
X L e T
axtS S A ) Area = ',,” x S T
ot o+ G =100 ] | S
o= -5t V25470 = (8 omils’ d
R -
| —2="6 ST
ﬂj x 7 ©° Q) qf(/O( A & = - :, ’:ZL
. Fa— L 3 ,
x= -5t Jes K 7
A ﬁfO(J C’JC 8 C s thus 2 B v
. J s
£ Sia I an 27 , $iace Jhe o roduct ‘ o/f 7L/\_¢
o ~ — 1./ i - -
(-6 [2+5 jfﬁ-da((’ﬂ ts G:f ' ;D("( l{,);éac// Cui(év“
Sin N = Olg'ﬁ'_s—‘__ [ aes (s — | ,
LPRg = (¥0° — 3% 3% Geod 6C = o =2
< .
= 6% 26" 2- S
Q‘(,( @5+|0/j 3 v - O{ — 7\
A B
£ ) x4 2 =9 _7
7 = - :
POII‘I ‘{' H f“ 3, é > 50_fva u{ — _ 9
i ' e
\ j + :Z X 6 = ﬁ ¥, ol — 6 T 1
Pot e (5 2) N v
ter by pebsty Fation
! ) ’ .
St 2> 2 ~1 v C hes o —ords ( 1, - 4‘,)

s Jo g (g

- ~ T -X—é’—‘h—ﬁf——fw‘L



S xr [J;_T;m "‘(X*Z){JI
= 2, Q'{’Ca oj gl’la,cfcaf r(’ﬂ{c)/)
______ SR o, O oe colligeor |
0 AC pevs Hegh O | =% Are of crcle - Aree of &
| /? Lot D haowve C‘d'*aro,msf[("i‘ - ’_‘{A(Z _?TLL ~ %y?x? L
(A, 0/7 jfaa/mf of A D
> @,rw/,e;f of AC =-| = ﬂ}‘ 7% 2 R 2
- e = 7w = A
= S L) ‘
~6 = ¢+ 4x i /-4.) P (" both 1); _%k é
o = =€ v ’ - ;J; v
N D Fhe ,;po:4+ (Hg( 072
h) 7 3 “7 P (_fum pros e Fh o 7‘)
/ = P (’l -r‘ZQj T sz+z> +[0(311>
Q(LE@\ » / _ __i—\(% s %XZL’L"{:X%;
| @ (52 AT
= o€ ‘f"l‘ 12 2
[ = = 2o o /
/ 2 |
/ c (2 :i> (‘7 T

b ) P ((}n{ [@{7‘(’/" ]L_Iul e 2
7
. = T P (NN > ;
Luestion T - Cx L,k v
o:7 & =
/ r:,\l) X - _;, /
<) _7‘//"3:[3(,1»1! o
A~ | . ~ 1 =
A e BLe e S S
AN /(/ \j“ f-x? Solve | — (=N = 13
; ‘ S/ ToC
- : - ‘ ;} ~ | wiew i - ‘ - — I
»—-f]\ i W :) : ,i‘:esxci/; q';fo~zlo€4? E ’ l "' _OI' g’ : O‘ cf C?l / |
TIN5 L2 1. R N —— 7 = 0.a" ,




o= loge O-cl () 2" + mx fn =0
v
log » O.F Let  4he recls be
| of ond A o
= 2 o ‘63 The Serrg O‘F qu fac,fJ [y
- ]
= 21 CK) i¢oan 14,;C.°fer) e = ~m L v
QQQJ+[04 S / The 4’3/—(;;/"0(‘{5: Of }'/7() /’c:/il‘f Ny
@,2 ot 2+ = T Qo= v
o St A — X =0 m 7 O{’(
(ot 2) (x-1) =0 n_ T 3o’
= 3 o | -~ 9 v
: : = -
ﬂ)? e 'C{,Lqea%wn & _ 7
- m 2 v=1 1) 6+i1o+lt +
; iq 6&7‘_{!) ‘ T}’HS 5  an o %{”HC‘F" C 7 ‘
Z e ] forogre 1o w}L’ a =6 gad =T
/ Fd g |
- ey 3 [1et (o]
& & = ‘ =
< (a-1) 890 = 2 [ 12 +(a-1)5 |
780 = 2, + -ty v
SPlE Put Lo pacsbels #0" + §n - 180 =C
I ]
, . j ] nl = Adn — |9 ¢ = ‘
IICERY +(3~m7 -4 ) (at1s) Ca-13) -
6(-1 /l’l -+ 3 + Z%T{ ‘? 6j+cj1 , a = [ 3 or -~ {5
f’f"i?l —331 -1-81/"'1 - fg 46/"’73 ;f“equtln’w‘ :)F\O/‘
s RS i ,
(e=2)'= 8 Ca )| the on  do e 1ol
S ek the  orm |
J JL - 17|
(=h) "= ~taCy-d)|GB) ) 7 = |
. J "/ T ~
FOC&"I fenq'j’[’l {3 2 _ g - ]- [- @ l/
J , T ) —
(C)‘ 2 Sin > € = Lip 6 ~]=0 - {»/) VTE. zor = ‘%__ , @ )
£2 Sz 6+) (-(”? 6’ -/) .:"OV/-, Sath fc.: "‘1".40\‘ (f\) {“—4 ‘}O m
Y 4 T -~ N N
fin 6 = Z?\l or S, 6= | 7 (l ~v’;) ;o7 ’ﬁfL— 3l —
o ler ~ 1
cda 75 - “g” L/ (el ) c —r* = Z |
; b L (Zcalas) Lr_'f’j\ R
[ K p -
e / ( :)\ "r’ — f? k e 1
- = 4



— ‘ = = :;~ — 5 -
(c ) S8 . . . |
—— =~ = & _ }/_?_(; + i 27(7 g
r =1 r= | = {_\‘%' ?\F—J .
f ]
'f*‘y -—‘[ = {77 s ig _FL
r X_ 7/ T /6 = O - __'{_a: o+ 2
- 7 (—/ - /6)*‘0 t
(r -4 2 = T + 32 s
S = 64
= R fec
(L) A= b |
= g - g}“( e (d) 22 = N Sia D0,
k ‘f\) 5ol T Ca jC-
Ak 7 I9- § R = @, £ - C
. k> F 7 d —
| | rhes X = :i{ 3"00{ fen = .
‘Qu?o‘)'fcﬂ 7 q/om’ n’ T l
—t ’ )
: G{ j S i e oFten O‘F Py
@7 (i) Tt 7 T X the % « . .
7 g e g ""{ ot (“: - ) rs
= 2 X C " > ’:rr) I/‘
{ o ;\f 2 = KY“' s ‘
- 7 J ) o |
. ﬁ Cj — ,’{ = =~ 2C o4
3 —~3(w | _
@> ‘;"ic e -/ 2¢ T — T =~ O

4

P T I VI \
= 1 _Ze 1" e v @um ten

O eyt s = [1G) o
\_/2 i 7

( 2x 1‘!7 fecty = Fanx

E c )]+ 2 {6) 0]

L 8
e (37 + 2.7+ 4> Gattl) ‘
) : 4 a9 o + 2 > 7, ?) v |
= Q'J(S(’C KXt e A~ D Aaal
C2x+f27‘

| ” = % (et +tx631196)
v

‘ . Z5C S L—y (Q’h(—f?—) . _ L
b ( < Ac = L ! — — Y
- ks A el ® '7<; 7 (2-dec pls) | 7




) g = Gt ~oC
7 ~

Con Cevi ?“/

) 7
o ]C ! le x1 e
BAE

[( ) S"['o 4 (UA o \Z Do /3 occar
i

7 4

11/1'1@’7 ﬂ - cyfF I —F(‘emm rs (&{ lél
elat = >
4
7 T 31
L - jax - 201 (ha) (%30
] Ix_(#-5) -0 \ /.
f”"a‘/fof) arsf Jgg./,h o \ /(Zl‘rc) \
/ ]
wher o = O ancl o > F / oL \‘ ~
- : -
Shat {onoevy peoiady o (¢ ¢ )
J | :
Cor C) [‘f‘{ 3.2) . v “.
(v) 4 - j2 -6 |
' st : ) [
Cotrrect rhcpe
rwhm 5 = O 0'_1):] = /77370 Cacd poral s 4

e

7

—

Mo ’}Ofnf,xci D‘ff- q"f a = O \/

wha st g o 9 <o

y
K (x+2) C e v
N,

—2

d’)(‘tr r—“2 % i !
.. Mo ‘r"qz/h.nc’i r)" e F o T ‘f‘ = /T (’3’(4' LW I ‘/
' o ' - 7T R
vH’Ir.;'\;f"?' G "l'(,{rano[ Fellls t ) (\Of 07 3: 2 /}
SR B 3
MEX 1 rian f’a/nr,;c\ po F ( ‘4:, 317
S S 2
/Hi) PO\/\'# 0]‘_ ;ﬂ«iff/’@x (oA _ {8 PR ‘/
T » - v/ ‘ N
vhe  dYY L ane Ouestion T
d.)!’\ Soivanq S /*’Iu{{_q f?(’ou!/:/
: = 7
Con Ca e ’('Z C’l/"ﬂﬁej the  points 07(
~J ! o
d'Yd e =0 (a terse ctron  betwees o =¢
—= = LA EAS v
&)(\ Z/( T+ T
G = 12 v X ¥
x o= 2 x ~F =0 v
2C <2 2 > 2 Y(x - +) =0
M + O - 2c = F 7

.:{-F A ac =~

snd at B x: t



¢ t___
ll) ﬂra/~ ((g‘-’('f 406/7( - OCZ\G/CC
W) = ;
= 4 7 r ‘ Qu?-‘ }_"0’7 /O
S C b
= / jj; +49C B 34’(—“‘ / 2/ 47 be/f¢cz{ = 2,,7[
= = / I >
3X 2 LAY ‘ 3 %/‘\ a-npf:;‘odf_'e = ﬁ-
7 = A iy 1
o YT e
=~ ‘ o /IK V‘
e NN N 7
= {8 7 *25’ ~_\|4/1‘l |/L\4J 1y
. 20 % it Y@/ i \C/ & \C;// A
7 S'n:;lﬁ’Lf— darh -4 _ g = Fos I
: J
(607‘ Q YN “+ 2‘(71' b / / {M‘( (r;'o"rc_c{' JDQ((OJ aa qro[pb
R U
h = 300 l/ {Mﬂf C’Orf{c'f Qﬂphh(dl( an 3(‘@»;’)
h = Jco "-Fz L) ,ar-“’mehc e cpresst 67
/ ] J
r a = [aoq oC o = {ee >C %
g Y (o '
_ 700 = - S = 2T gtoq ot Glogu |
) Y =TS NG} \./l/‘w
u# v = Trth . = s (037(_
<320 =) T |
N ’ i : .
= 7 _(3oor *F?)‘/ ,c/) [l,= Soo 000 (tieois) ]
. j
wi) AV G 350 — 3r%)°0 - yso1S00 — spP Y
7/ <
dr - = (0 e M7ﬂ7~(oo Goo (,o;:>-rr9 oS
7=
d* v — G nwr < O
d v N - (500000 QOU) - fl’(}r/a(f)>loff
M()x V a{' Pl :,O _ ﬁfP
- Pe 2
h = 3'0;0 — {0 = (600 ap (/-Oif7 - fP ({T JolSTal,
{F 7 7
- 20 ¢cm e M
i [
hits V(s men




Ciidi ’) 70 v eory = & @ ﬂ'f) ym?v 15

Hgs = Lfoi‘» ooo (10 Z —-‘ ﬁP(+{;o;fr)o;5 -

£5606 noo f,.g/‘g,')go: [F( £ [rels + oor$ r_‘,, -+/.ou"‘7?>
T A V

I/
. 5.0
Fe = Sooo oo (r,-o;«f)
''''' _' T T L . 79
J+ Joois v lorS St * lois
' ¥
= S$06 veo Crﬂo’i>
. 5o )
jools v f 2
C )
Q. ol N
_ o :
= §00 o o K,cuf) x o.ofl S e
Fag

H
A7)
o,
-
\)‘ .
Y
2N

- [P
(‘!’VC;C,‘H_(?J1£ 'CQVJ)

T , 3
1 !
(=) V= 7 |  &* dx = 1 [ ctx dc
e Moo J /.
t &
T
-~ ~r ']/M) E:_:L X
A Sl
* 7z
; 3
= T f/f’?({fﬂXﬂq(
x T






