Total marks — 78
Attempt Questions 1 -7
All questions are NOT of equal value

|

vmm( ™~ ““uuti

SYDNEY BOYS HIGH SCHOOL
MOORE PARK, SURRY MILLS

Answer each section in a SEPARATE writing booklet. Extra writing booklets are available.

SECTION A (Use a SEPARATE writing booklet)

uestion 1 (15 marks Marks
2004 Quesion 1 (15 marks)
HIGHER SCHOOL CERTIFICATE @ Evaluate 3
ASSESSMENT TASK # 2 J” xdx
JoV164+x*
(b) By completing the square first, find 2
Mathematics Extension 2 [t
x* +6x+13
(c) Use integration by parts to find 2

General Instructions Total Marks - 75 Marks Jxe Tl
¢ Reading time — 5 minutes. o Attempt Sections A - C
o  Working time — 2 hours. o Al questions are NOT of equal (d) Find 3
¢ Write using black or blue pen. value.
e Board approved calculators may chos3 6do

be used.
o All necessary working should be

shown in every question if full marks Examiner:  E. Choy (e) (i)  Find real numbers 4, B, and C such that 3

are to be awarded.
¢ Marks may NOT be awarded for messy ¥-4x-1 _ A Bx+C

or badly atranged work. A+2x)1+x7) 1+2x  1+x°
¢ Hand in your answer booklets in 3 '

sections. ¥ —dx—1

Section A (Questions 1 - 3), Section B - (i)  Hence find J—_MT fx 2

(Questions 4 - 5) and Section C (+2x)1+x7)

(Questions 6 - 7).
e Start each NEW section in a separate

answer booklet.

This is an assessment task only and does not necessarily reflect the content or
format of the Higher School Certificate.
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Question 2 (10 marks)
(a) On separate Argand diagrams, sketch the locus defined by:
@) 2z=z+F+2
—\2
(ll) zz—(Z) ‘24
(i) arg(z-D-arg(z+) =-7x/3
(b v
NOT TO SCALE
B(6,8)
04 ﬂ>5° 4(10,2)
o. X
A ABC is drawn in the Argand diagram above where
£ BAC =45°, A and B are the points (10,2) and (6,8)
respectively.
The length of side AC is twice the length of side 4B.
Find:
(i)  the complex number that the vector 4B represents the complex
number —4 + 6i;
(ii)  the complex number that the point C represents.
Question 3 (12 marks)
(a) The quadratic equation x* —x+ K =0, where X is a real
number, has two distinct positive real roots ¢ and £.
(i)  Showthat 0<X <-‘1{
@) Show that &+ f* =1-2K and deduce that o + 5 > %
1,1
(iii) Show that ? + —b_z— >8
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SECTION A continued

Question 3 continued

® O

@i

(iif)

Show, using De Moivre’s Theorem, that z = @, where

w=+2 +142 satisfies z* =-16.
Hence write down, i the form x+iy where x and y are real, all

the other solutions of z* =—16.

Hence write z* +16 as a product of two quadratic factors with
real coefficients.

< S 7
Show that w+2-+2L + 2L ¢
416 o4
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SECTION B (Use a SEPARATE writing booklet)

Question 4 (8 marks)
(a) Evaluate
(€} J’ xva—-xdx
! sin” x
ii —dx
@ oV1+x
®) @ Using the substitution ¢ = tang- show that
- .
f L E
o I+cosx+sinx
(iiy  Hence, by substituting u = %—- x evaluate

z
J'2 xdx
o 1+cosx+sinx

Question 5 (11 marks)

(@)
@
(i)
(iif)
@iv)
)
()

| T I T
-5/-4 -3 2\ 1
-1

The diagram is a sketch of the funiction y = h(x) for -5<x<5.
On separate diagrams sketch each of the following:

y=h(x+1)
=L
e
»=h([x)
y=q/h(x)

y=h(x)

Sketch the curve 9y = x(x—3)* showing clearly the coordmates
of any turning point.
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(iD)

SECTION C (Use a SEPARATE writing booklet)

Question 6 (9 marks)

A firework missile of mass 0-2 kg is projected vertically
upwards from rest by means of a force that decreases uniformly
in 2 seconds from 2g newtons to zero and thereafter ceases.
Assume no air resistance and that g 1s the acceleration due to

gravity.

If the missile has an acceleration of @ m/s® at time ¢ seconds,
show that

g(9-5¢) 1<2
a=
-g 1>2

[Hint: Draw a diagram showing the forces on the missile.]
Hence find:
(er)  the maximum speed of the missile;

(B)  the maximum height reached by the missile.
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Question 7 (10 marks)

®

(i)

(iif)

i)

A particle of mass 1 kg 1sprojected from a pomt O with a
velocity # m/s along a smooth horizontal table in 2 medium
whose resistance is Rv> newtons when the particle has velocity
vm/s. R is a constant, with R > 0.

Show that the equation of motion governing the particle is given
by

¥=—Rv

where x is the horizontal distance travelled from O.

Hence show that the velocity, v m/s, after ¢ seconds is given by

t=l[l_lj
R\v u

An equal particle is projected from O simultaneously with the
first particle, but vertically upwards with velocity u m/s in the
SAME medum.

Show that the equation of motion governing the second particle
is given by

J==(g+Rv)
where g m/s’ is the acceleration due to gravity and y represents
the vertical distance from O where the particle has a velocity of
v m/s.

Hence show that the velocity ¥ m/s of the first particle when the
second one is momentarily at rest is given by

l = l_|._1.tan_1 (-lij, where Ra’ = g
V u a a

THIS IS THE END OF THE PAPER
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STANDARD INTEGRALS
x"dx———x ,n#E-1 x#0,ifn<0
1
—dx=Inx, x>0
x
e™dx= a#0
cosaxdx——smax a#0

a
1
sec® ax dx=—tan ax,
a
1
secaxtanaxdx =—secax, a# 0
a

1
=——tan —, a#0
a* +x* a

1

J
|
J
J
Jsmaxdx——}-cosax a#0
J
J
7
J —demsin’ %, a>0, ~a<r<a

| ) —in{s 7 a ), x>a>0

| —"fl; _—de=tn(x 7+
X t+a

NOTE: inx=log, x, x>0
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[B] L (=) Mothod &
pit 2 = 16 47

_ [ =dm dic = ez
» = - ./l)- ﬁﬁ“ when & = 0, u = 16
— ET s = 1 f. Bu”igﬂ, v ve
i8
SYDNEY BOYS HIGH = ift]
SCHOOL / —5ia,
MOORE PARK, SURRY HILLS = 1.
Method 2
2004 e . piit e’ = 16 4o
T= f'“i“v Buidy = Zzil
HIGHER SCHOOL o TEIIE ik
CERTIFICATE ; 1 &
ASSESSMENT TASK # 2 '
Method 3
i3 " put & = 4lan
I WS dtanf A sec® BdY da = dsec¥dl
n /u. dwecd wehen ¢ = 0, =0
- 4‘%-33]?""55 & = 3, f = tant§
[ = ] d»{! —~1}
= 1 '
Mathematics  Extension 2 *
Metliod 4
piit i = &%
Te 't du dii = 2Zida
. S ) 1644 whits & = 0, w1
Sample Solutions i
= e
= L
Meiliod 5
Section ___Marker 'I*‘_“: 7o)
A Mr Hespe T Ay Jger
B M Parker = [Lx2x JOTHE];,
C Mr Kourtesis = §q,
&




&

£l

[E]

. &
) 1= f(m“+§u+9)+13—9’
&

GIEEd
= }tan~t in——;i C.

@ 1= j wede, wop Wi
= ~ag 4 | e Fde,

= ~ze® g2 4 0.

(@) Method &

T= | cos?8.cos 68, P‘fo:ig’:lg o

= f{] - $in? ). cos fd,

1)y,
u — gt 4 O
sind — §sin® 8+ C.

it

Methad %

Tz} cos®d. ok 8,
(1 = sin® ¥).d ¥,
= sinf —Faii® 4 C.

Method 3:
1= | con®d.cosfidb, ‘f cos by = conll

? o = ~Ypindoosd,  w= sind
= co P Eng 2 f sin® §eos0d8,

= cos?@5ind + 2 /‘ma(i — 066 ),

i

= oot BEinf + 25inf = % | eds*odd,

8= coa’f)sinﬂ+2sinfl+c,.
I= }{cos®fsinf+2sind}+C.

K| (e) () Method 1:
2% —dp - 1= A1+ + (Bs+ O)1+22).
Puta= -},
%+2~;= f(lé),
Algo; 4% — 4z — 1= P(A4+2B) +2(B+20) 4+ (44O,
so A+28 = 1,
1428="4,
2B =0,
B=40
And B420 = 4,
0 = =4,
U= -2
Meﬁw&%; ‘
wrdzg-1 A Bz
(T+2zj(1+e%) 142z 22+1°

. 2 —de—1 N B+ " )
mﬁfi}{ 1+2° }— plfilg{/x_"( 14 a? ) X §i+2a.)},

1421

L““:{(wrza

Bi+ O,

) s (d k2% 4 B o G} N

—di= Bi+4 C —2B~ 2iC,
s C=2B= -3
B30 = 4,
20 4B = =,
58 =10,




2 f2) @) WEFE= by rr—iy+2,
P4yt =+,
¥ = 4o+ 3)

W 6 BAd=(10-8)+i2-8),
= 46,

s
Noto that the question was in eror: what was meant was AB. Both avswers
were nocepbed, & — Bf or —4+ 684,

(i} Method 1: AC = AB x2xcis§,
= —(4-6) x2x (%Jrgg ,
= — {434+ 4v2i - 6y + B2),
= ~Hy2+ 22
- s = (10428 + (10584230,
= 101 =/2) + 20+ V24
Method2: 00 = DA+ AB x 2% ds 1,
= (1042~ =) x 2% (F+ %)
= (10 +26) = {43 + 4¢/3i - 6v/8i +64/3),
= 1042 ~ W2+ 2V,

10—+ 2 + 2

B o®

i

4 (8). 4) ‘Boots a, B positive tmplics w# » 0,
i 300 K30,
Al for distiiet real toots, A= 14K »0,

1% 4K,
K<}

So,0< K<}
2] () e+f=1
afd = K,

o + % = (oG ~ 2aB,

= 1-2K.
— o ¥ . Mathod 1:
(B} (i) : K<

B2 1= 3(4) (“greater that” 65 we are sulitrac
e s kL
Methiod 2:
K =1 - (ai + ,8:).
¥ = L’:L‘.%.tﬁ_) < %,
—(a® +5% < ";7’
s ooaf B 4

i




- 1ot
(i) '.— S aE
i lK

, {Ixom sbove).
New, also from n ove,
a4 x’
B’Qﬂ2< (l) ]
—= > 1
i 2‘82
Sa - -+E§> 1(7)(»
ﬁ2 > 8

® o w~2(f-\ﬁ) Iy

A' (gmg;() +
1Beis m,
—184 6% 0,
~10. / Ne
2+ /B,
"'\/§+ ‘/ﬁit ’“‘—"‘““""."
-ﬂ— /%, “ ‘
- /2,
i) s‘+m— z—-wa VB G R (o 4 VB B (o VE D),
24/ Te ) (82 b BB ) .

Wt

[ O T

sss:

(i) ‘Method L
w = Zeish,
w? = 2063,
of = 82ein B,
W' = 128(:45 ""'
s . Br
4 + 6 +54 2618 %, 4 Dok =+ 265 +§ms
=l +w; g - gy Glm s of le wols,
EUN
Method
%3
9.‘&“.’.1'_“1,9?1 .... HIPEY o o) + et (b oh)) x &,
= w16+ w') (4 + ) ¥ &
But 164 w! = U,

‘7
neET +?§*%’4“°

Mothod 3:
Ve o Bt
w wi —1fw 18
S BT A A L TR TR
%
—-w-—-ﬁi-{-—-'il—.-—-&—,
= {.
Method &

wﬂ
T the peometiic serles fiven, 6 =w and r= —I

s, 4
3] (1 -~ (%—) )
e o TR

By “’g ( 16)?__
T L 85 am8
wil~1)
a
@
Sy
= 0.



@@ [ xa—xdx 4 (b) (i)

[l | UoTr e e[
x= u=a 1+sinx+cosx
0
= J:(a-—u)u'/z du x=a=u=0 0
-—(E—u)du
= E(au'ﬂ—um)du = 2
e V4
a 1+sm(——u)+cos(——u)
2a 2
=[_3_u3/2__5_u5/2} 3 2 2 u=%—x3x=%—u; dx =—du
0
o 3 (z-u)du .
=55 Ja _ 2 x=0u=—;x=—=u=0
1+cosu-+sinu 2 2
44* 44%* 0
BETIANT 2 Za 7(5  d r
n2l= 2__ :—J 2 —Zxm2
t+cosu+sinu  2.J, l+cosu+sinu 2
0
1. g
.| sinT x wln2
i) | —==—=dx =
( )L Vi+x 4
= £((1+x)"’{2xsm“ x)dx
1 [
=2y1+xsin™ xE] —J WX 4 5(a)
o JoN1=x
5 J . M y=he+D
=+27-2 dx
oVl-x Move the curve 1 unit to the left
=2z +2 [ ~(1-x)
=\/57t+2><2\}1—-x‘; \
=274 '
4
v 1
0 ' (2dt/1+£*) @i Y= o
i ] ‘
01+(1-—t2/1+t2)+(21'/1+z‘2) ' Where A(x) =0 there are vertical U r;U K
! 2dt asymptotes. _ |V
= — e + ’ " " X
Jol+t2+1~12+2t . Where h =07,y = A
' 24 2 Where 5 — 07,y =~ I\
=J o 2 Where A = 1, the reciprocal is pointed . '
4: cosx = —+t7,s1n = 1—+—;2— ie not smooth.
. . 24t (See the bottom diagram on the right.)
1+¢ dx = ——
o 147
=[Inft+4],

=In2



5(a)

5(b)
(i) y= h(|x|) . . First draw 9y = x(x —3)
Clearly x intercepts are at x = 0 and x = 3 with x =3 is a double root.
Erase the LHS of 4 and then
reflect the RHS, so that the result & (x-3)
is an even function. \ /\ / y=x(x=3?[9= 2 =}(2x(x-3)+(x-3)*) = 5 (2x+x-3)

‘\/‘2 v f\/“ 2y =3(x=3)Bx-3)=3(x-D(x-3) =1(x"~4x+3)
| sy =12x-4)

Stationary points when y'=0=>x=1,3 ie (1,{)&(3,0)

P Atx=1, y"<0= (1,4) is a maximum.
@) y=vh() AT i
/ ‘s‘ 08 Il ‘\ Iy The graph in Fig I is the graph of z. The horizontal line is the line y = 1.
First erase the graph where / < 0. I wlf | / ’\\
Where 0<h<1=>h>h 3', Loy f’[ ‘\ f | So with y=1% x(x—3)* , the maximum turning point remains the same except it is
Where y = 1, the graph is pointed, | oo ! [ now (1,2).
ie not smooth. ( } o2 { ! ')
= ; {
Where y =0, vertical tangents. 5 l ’ | Any part of the graph in Fig I below the x — axis is not defined for the square root.
8 4 2 2 4 6
. ) Where 0< y<1 weget\/;>y andwherey>1wcget\/;<y.
2
\) r= h(,\f.;) S The x = 0 intercept will have a vertical tangent, the x = 3 intercept is not smooth. This
Domain: x20 ¥1 is shown in Fig 2.
Note that 0< x<4=0<vx <2 g
So h(\/z ) =h(2)=0 o i 3 T We need to draw y =21/x(x~3)? : the + means that the top part of the graph will
The graph for 0 < x <4 will be a be reflected.
the same y values for k over The final graph is Fig 3. With turning points (1,%2)
0<x<2. 4
7
L}
6 / s
vy / ®
/ 4
2 _— 2
1 [ PR 8 ) —
- fa .
/. | >
! s ° [ RS MM AT
FigI Fig 1T
b
f -
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0 3 q b /3 ! 3
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Fig III



Question 6

5(1) o R ottel

®
0<<2 £>2 v _ ~
M - g (4. 5E)
% =350
v :@31 <—i‘§§€+ ¢
AF
! ﬁ =0 - S 3. @
I ol vl 2] gt s
v Goo 6"
| mg
v MWWWQﬁ@SE)O
6 whutsg
F=g(2—i After 2 seconds the onl o Mo < TP
;,magiF—)mg:g(Z—t)—mg for:eracifrfgrilssgrajigly SW v %ﬁ W‘/S
-82-0 ca=- ‘
T 0 e (P)fw}\aw%ﬂ,v:‘zg
fa=5g2-t)-g=g0O-5¢%) ; g ‘t oy _ .
"‘UV -’Q‘) J‘j'\]" 8
ax
. ve-gteCy

(o 2"‘@3’ s V= le *Hﬂt
Fov - o lmélr\xi v=e o 1510
oo @ wohin =2 x=2g
P 2~ logt ~3§; +Cy

Wl £52, 202 34 5 €y =209
= )

x= *ﬁ; + logt ~ 204
B
Whee £210, 5 30g "y
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o - Since g Ra”
R , = g“(@a’«&‘)
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