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General Instructions

Reading time — 5 minutes

Working time — 3 hours

Write using blue or black pen

Write your Student Number on every page
All questions may be attempted. .

Begin each question in a new booklet.

All necessary working must be shown.
Marks may be deducted for careless or
poorly presented work.

Board-approved calculators may be used.

A list of standard integrals is included at the
end of this paper.

The mark allocated for each question is
listed at the side of the question.

Students are advised that this is a Trial Examination only and does not necessarily
veflect the content or format of the Higher School Certificate Examination.
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Question 1 - (15 marks) — Start a new booklet Marks
2) Evaluate |3-2i | 1
b) Given that z=x+yi where x and y are real numbers, express the following in the
form a+bi,where a and b are real )
@ B+i)z i z
&+i) 0 0 L1
- .
¢) On an Argand diagram shade the region containing all points representing the complex C
number z such that:
\. ﬂ' 7[
o -psagz<y and |z|<2 , 3
d) Sketch on separate diagrams the locus specified by:
- N T
O oele-Gei)=2 : 1
() arg(z—4)=arg(z—2i) 2
z-2\ =
iif) ar ==
@ w523 B
e) () Show that multiplication of a complex number, z, by i can be represented by a

rotation of the vector representing z through an angle of 1;— radians about the

origin. & 4 2
(i) P i
P represents the complex number 2+4i.
If OPQR is a square, find the complex numbers
R represented by Q and R. 2
> X
o
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westion 2 — (15 marks) — Start a new booklet Marks * Question 3 — (15 marks) — Start a new booklet Marks
: _ 2 a) The area represented by the circle X%+ y2 =¢? is rotated about the line
d e the roots of P(x)=0 where P(x)-—3x3+7x +9x+1
2 ofadyx ) .. x=a (a>0) toforma solid. Use slices to find the volume of the solid. 3
Find: .
o - 2
@ o’ +f 2ry 2 b) When polynomial P(x) is divided by (x— 4) the remainder is 3 and when P(x) is
divided by x—3 the remainder is 1. What is the remainder when P(x) is divided by
x?-Tx+12 ? 3
@) o®+p 47" 2 :
— —
( c) The hyperbola, H, has equation xy=9 C '
- - .
b) Findthe valueof |3 L 4 -
0 5+4cosd . 3 3 o~ .
(@) P|3p,=| and\Q|3g, —|, where p>0 and g>0, are 2 distinct points on H.
p q
Show that the equation of chord PQ is x+pgy=3(p+q). 2
¢) (i) Find constants 4, B, C such that
352 +2x+1 _ 4 . Bx+C ) (ii) Show that the equation of the tangent at P is x+p’y=6p. ‘ 2
(x+1ix2+1i x+1 %% +1
(iii) Find the coordinates of the point of intersection, 7, of the tangents at P and Q. 2
. . ¢ 3%+ 2x+1 9
(i) Hence, or otherwise, find f e+ 12 +1 e (iv) PQ always passes through the point (0, 9). Find the equation of the locusof . 2
C. . . ¢
3

d) Find [esinx dx
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Question 4 — (15 marks) - Start a new booklet

2)

: N

Marks
2 2 s

P(55in8, 3cos 6) is an arbitrary point on the ellipse Xl =1
nH 8 o~ 25 9

v

@ Copy the diagram into your answer booklet, giving the coordinates of the foci,
S and §' and the equations of the directrices.

(i) Showthat PS+PS 1 is independent of the position of P.
N ,

a1y

. %,

? ﬁ(i?cos/f, -:Rs:}:/R)

A ball is thrown from O with velocity V" at acute angle « to the horizontal. It lands at
A(R cos f,~Rsin § ) on a slope inclined at acute angle j to the horizontal as shown above.

Itis giventhat O4A=R.
The position of the ball at time #‘is given by .

x=Vtcosa
y=Vtsinot—%gt2

@ Show that the time taken to reach A is Reosf 1
Vcosa

7% cos’ o
geos” f
Gi) I V=10Jg and @=f
(& findRas afunction of &
(b)  with careful explanation, find the maximum value of R if 0<a S—Z; 2

(i) Showthat R= (tancx cos f+sin B) 2

The area bounded by the curves y = (x—1)2 and y=x+1 isrotated about the y-axis to
form a solid. Use cylindrical shells to find the volume of this solid.
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Question 5 — (15 marks) — Start a new booklet
a) . z-Ji (kisreal) is a factor of P(z) =z% -2 +922 ~4z+20
(@@ Find possible values of &

(ii) Hence, or otherwise, solve P(z)=0 over the complex numbets.
g 4

b)

D

£ x ¢ 4 E
. x
A(,0) BEO

In the above sketch of y =%
e (Eisthetangentto y= l— at C
x

e C and D lie on the curve y=-)1C—

(@) Provethat E isthe point (1, gt—;—l)
t
(i) By considering the areas of the trapezia ABCE and ABCBshow that
(t-D3¢-1) _ 1 ? -1
S T

2t 2t

(iii) Hence show that % <2 <%

Marks

Part c) on next page
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Question 5 (cont’d) Marks
)

The area of the shaded segment is one third of the area of the circle.

(i) Show that 3627 =3siné 1

(i) Carefully explain why this equation has a solution §=a where ZF2—< a<w 1

(iii) With o= STE as a first approximation, use one application of Newton’s method

to find a better approximation correct to 1 decimal place. 2
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Question 6 — (15 marks) — Start a new booklet Marks

a) A body of mass one kilogram is projected vertically-upwards from the ground at a
speed of 20 metres per second. The particle is under the effect of both gravity and a

resistance which, at any time, has a magnitude of Z%vz , where v is the magnitude of

the particle’s velocity at that time.

In the following questions take the acceleration due to gravity to be 10 metres per
second per second.

(i) While the body is travelling upwards the equation of motion is
- . 1 9 .
=— 10+-—
* ( 20" ) C

(a) Taking $e= v%, show that the greatest height reached by the particle is
201og2 mefres ' 2

(b) Taking %= % , calculate the time taken to reach this greatest height. 2

(ii) Having reached its greatest height the particle falls to its starting point. The
particle is still under the effect of both gravity and a resistance which, at any

. . 1 2

time, bi tude of — -
ime, has a magnitude of v L

(@) Whrite down the equation of motion of the particle as it falls. !

(b) Find the speed of the particle when it returns to its starting point.

() Express this speed as a percentage of the terminal velocity correct to
3 significant figures.

Part b) on next page
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Question 6 (cont’d)
b) umlsp
2—=-=
1 I
{ } i .
| I
| |
i i >—E5
1 =2 3 & §
el
e e e

Marks

A particle of mass 2kg starts from rest at the origin and moves along the x-axis such
that its velocity, vm/s attime ¢s where 0<7#<8 is represented by the above graph.

(i) Whereis the particle at £=8 s ?

Gi) For the time period 4<¢<8, find the magnitude and direction of the resultant

force on the particle and clearly describe its effect on the particle.
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Question 7 — (15 marks) — Start a new booklet ' Marks

a) The graphof y=f(x) is shown below. On separate diagrams draw neat sketches of
the following, showing all significant features.
A~

wp——————

l:«- d
S C
® » ) 2
. \
G y=0reP . ‘ 2

LS

() y=log,|f(3)]

'

Gv) y=tan™ f(x)

b I,=[ S dr for n=
) "_-[0 T or n=0,1,2,3,..

. 1
i) Showthat I, +1, r=——
() al n nt2 n+l

(i) Find Io and Iy

(iii) Hence find Iy




St George Girls High School

Trial HSC Examination ~Mathematics Extension 2— 2007 Page 11
Question 8 — (15 marks) — Start a new booklet Marks
. . e* -1
a) Consider the function f@x)=
e +1
() Showthat f(x) is always increasing 2
(i) Find f'(0) 1
2

(iii) Sketch y=f (x) showing any asymptotes

(iv). Using your graph, ot otherwise, find the values of m for which

e* -1 . .
=mx has 3 real solutions 1
e* +1

b) A drinking glass baving the form of a right circular cylinder of radius @ and height 5,
is filled with water. The glass is slowly tilted over, spilling water out of it, until it
reaches the position where the water’s surface bisects the base of the glass.

Figure 1 shows this position.

‘Water
surface

OH = X
o oD =K

In Figure 1, ABis a diameter of the circular base with cenire C, O is the lowest point
on the base, and D is the point where the water’s surface touches the rim of the glass.

Pigure 2 shows a cross-section of the tilted glass parallel to its base. The centre of this
circular section is C' and EFG shows the water level. The section cuts the lines CD

and OD of Figure 1 in F and H respectively.

Figure 2
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Question 8 (cont’d)

3

Marks

Figure 3 shows the section COD of the tilted glass.

c F D

Figure3

Note FH||CO, CO=a, and OD=k

o~

(i) Use Figure 3 to show that FH = %(h ~x), where OH=x"
\
x

(i) Use Figure 2 to show that C'F =% and LHC'G= cOS"l(Z) 2

(fii) Use (ii) to show that the area of the shaded segment EGH is

Ao GHEN-GT :

\

(iv) Given that J.cos“1 040 =0cos™ 6 —+1—6% , find the volume of water in the
tilted glass of Figure 1.

End of Paper
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Rueston ! () (i) Y
. L U
- A
() [3-2(] = 3% ¢2)” L . arg(3=4) = arg (3-2¢
. 3 S/ FLo—=5
. Y /3 ‘-\‘2
(4) () /3%')5 = @—b)(xﬂm RSN
= x4y + 5’9 %) e b
i3 o eyl (5e128) - O
C 5—/2¢ (5-128)  (s+12c)
- S =12y + i (12x+5y) /i) 1~
2V b3 —
S +12 o 9\
= Sw-12y . [2x+Sy >\\ arg (0.9_;_5 ) - %_
T —_———L R \ o
169 169 / [ \\ arala-2)—arg(ata) = B
/ . A ‘\\\ J U / - U
Cey _al® 7 )
7 B —%s;\w/{ and _[2]4 2 -3 Y
g V) (7
/// 1/\\
/ N
‘ ey () Let 0P 0Q be the pOS/%/On vectors re/aresen%//\;/q

/gr‘oan&/ Q//Q G
- 7

2 and L3 _on the
d [

op = [;]_0a=[ip] < [ilfs] = Lipl=0F

93 = & +aG3

-3

C?/ig):&fj(; 4—&{;5

~7

e OQ makes an an/e of Z wih op

/6 ﬂe_ #ans—érmd% [i=ls)

3 —> 43 /s a rotaton abowt O 7%/0417/

rd

Z raddans ( ' Hhe am‘/c%céw/se dorec ticon )

: T
arqla=(1+)) =&
—0 e

R re’pfese/ﬂts C(2ekie) = —L+2c¢

(i)

L Op%

& relpfesen/s (2+4¢">+(-—,4.+.2d) = -2 +6¢e

K




- Question 2 , 2 &) (cont) Jf ¢
__@L APlx) = Sxie Fx® e Do + [

= o [tan" Y5 —HonTo)
3%
() odrfB¥ - ~F - =(z —°)
LBEAYF Yol = E =3 = ar
7 i 9
LBy = LS — 2R Ay 6)
| < (FI)"-2x3 (e 3Bx+e+l - A o, BxsC
C = ,4;12 - £ (\xﬂ)('xﬁz\ T x4 X )
= -5
9 3 42z = AGIA) - Bocr ) (eri)
(i) 3043 + Fol T+ Gl + [ =0 7 Sirce o{/ﬁ, Y are roots -
38° + 787+ 9B +1 =0 (  pf Ple)-O x=-l  3-a+l = 2A
1 - 7 7
3y® . 287+ 9y +1 =0 A = |
o 3(043+/¢’3+A’3) %7(,LL+'ﬁI+A'L> +C]Q+ﬁ+3‘) +3 =0 ,\ Coefl +*: 3 = A+8
3(L2+f2+87) + #X-Cs; t G-2 L3 2O B = 2
* 2
—L 3(LET+Y) = TR x=0 [ = A+¢ Sl
| . c =0
L3epiry’ = 78 G FE)
Ea {=dans () ((Bwwdret g = [ 1 . 2x d
I S s JE
% A6 - 2
- rﬁ i -2 &éﬁ /-Pﬁb = ,&VI//X-PI'! ,;.A(?LL-H> +C
Jy S+ 4(/-;:2) [+ Ohen 6-0 4= O
1+27 e
G0 7= B-%F =3




Qa@sﬁon 3

(@)  (e*smxde = ((oe*) sinx clx @
o J# Y G e e
- eXsinx — fe"_ cosx Ax /’ R ;' \;j/ \\ %, == ah(jf“
7 T ;
.af ,
= (ZZS/})% — (&Z) coLx dx \‘)L., % A / ,e: a—i-,Ja,’Lng
‘ Jax \ /!\ / r= a-Ada—4-
AN i Ed I3 N 3 i d
= @ SINX ——/5 e tosx — (@ (—s;nm)ﬂ(‘x é' oy
a 7 =2 7
= @ls/r'vx - e,zcosx — S;Xshz Ax ; /r”,— - )
__(_ 4 . | '// /\ ,q(g') - 7rf<’ _r”‘rl i_/
o2 (éxS/hxdx e e fsihz—tosx) +c /L// T = m(R-) (R+c)
i ) i f— — = (AT (22)
— T o— - baT oy

( X enxdx ’:(‘@XCS”"Z"COSX) ~ C —
J@ St V = | r’::’//\d //‘}

S ave aldy
~——— V= lim f. 4—0-77452—5‘5'2

e B
S V i ‘ Aly) Oé‘l ' 7 > O
I XN

e [ Tepd a7

= /_a b
o~ 2
::4@77, A la
]




) Pla) = 3 PG) - | ) P T
Lot PG = (- Fx+12) O(x) + ax+l gh - —9x”
= be-u)(2-3)Qfx) + ax+ b p 9
| ALP 2= Gpr T p*
Pln) = ha+tb = 3 o)
P(3) = 3a+t = | ® o Eg” of %Q/quzrn/ af /7 1k
= -3
e @D B ; a 2 c’? = ( p) o
+6 = | .
L ==F ,pg/—%p=*%+5fp
o Bemamder 13 x-S x.;-lp’;g = élp
. ﬁ') fnoe/ﬂ% at Pana & :
(&) H - xy = 9 P(gﬁ.,??) Q/S‘g,j;’) x+p9 bp — D
. xig¥q = by —@®
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- = S(Qfﬂfg / /pq)/ﬂw)ad z 6/1p—, O~
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= 57 Y = o+
[4 J ’ /4
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/’*%
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&3//:7»4) )
7
: vy A
. T has coordlnates (I/)+/q re) )




[ u/) Since PR passes Shrevead (0.9) Question L
~ s M ”
O+ Gpg = 3(pty) ()4 et
o= pry M
: ! . : .-‘_‘gﬁ AS’« .
for T x= 6p% Y = 5z N Y il
517 qd 77 3
= 2. 3p4 /
—C Vi ,
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075'/0
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S
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Directrices X = -




x = Viwsod

- -l — - ety
dq = Vtse Qﬁzf K // g 2l mmeets  Y=(e-t)
[’7 At A x = Eéosﬁ \ ,f::)// x*2x+l = =t
. Rewos A = Vém/s 4 \ / x* ~3x =0
n /é = /eéQS/f TR . x(x~3)=o
Vepsed e e 3 x =03
(i) —Rsinf = V. Reosfp sind— Lg Réosk ' 5
T ! Veos < 2 Y s v r=% U
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Vo If  v= lodg  L=.3 e O
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fi

200 (15 +5:522)
= QOO Sth L
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el
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Question S ﬂ/) /i) Yy = =
) J
@ P(3) =3 27, 9:* 4 i00 Z ~_x*
S (o) q] 4]
(1) Plke) = O

—,
At cle t) 4.~ ¢
(k)" — k)’ + qkc)" - (ki) s 20 =O £ of tangent atC i
4 = BCl) + Ql-k") —4ke +20 =O (7_2/_ = -l (x—t)
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_ ~ _qr 20 =0 £y - C=-x 42 —
- (& —4.)//a *5) =0 - i 5(7 R -
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—(‘” " 2 " O
- 2 -2 = -0 (3¢1)
2Er
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Shrea of ABCE K Area wndes corve K 2rea of ARCD
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N
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7z
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S

P = 77 -2 = Fh
T - 3

-
=

Zz v
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S - 34033’,2"/—
L/-
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= 3+ 75
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Qestion 6
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