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QUESTION 1 Marks

.. d i
a Find — - 2
) ax <4§ +x° )
. i
b)  Find [—— dx 2
44 x°
N 1—-x
) Solve <i 3
i+x
d} The polynomial equation 3x° — 2x* + 3x—4 =0 hasroots &, Fand & . 3
Find the value of L + L + L
aff  of  pS
) 2
The point P divides the interval AB in the ratioc 1. K. Find K
QUESTION 2 Marks
a) Show that sinx —cos 2Zx = 2 sin *x + sin x ~1 5
Hence or otherwise solve
sinx—cos2x =0 for 0<x< 2r
b) ABC is a triangle inscribed in a circle. The tangent at C meets AB at T. 3

The bisectorof FACB cuts ABatD

1) Copy the diagram
i) Prove TC =TD

[ew]



Question 2 {cont.)
c} Consider the sequence

logy, (x-2), log, (x-2)7, log,, (x-2)°

i Is this sequence arithmetic or geometric? Justify your answer.

i) Show that the sum to » terms is given by

log,, (x-2)""

ta

QUESTION 3 Marks
a) 1) Find x such thatsin™ x = cos™ x 4
1} On the same number plane, sketch the graphs of

v=sin" xand y=cos™" x.
Label important points clearly.

i} Onthe same diagram as ii, sketch v=sin"'x + cos™' »

b} i} By considering the graph of y = ¢” show that the equation 4
e’ + x+1=10 hasonly one real root and that this root is negative,

i) Taking x = —1.5 as a first approximation to this root, use one application

of Newton’s method to find a better approximation.

C} Y& 4
e B
ry=sin’r
A
O »
z x
2

The rectangle OA4BC has vertices O(ﬂi},{?}, ﬁ{%?ﬁ}, B(gﬁi} and C{0,1).

The curve y =sin’ x  isshown passing through the points O and B. Show that this

curve divides the rectangle O4BC into two regions of equal area.

-
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QUESTIONA4 Marks

a) Prove by Mathematical Induction that 5
— e +q
Ix3+2x3% + ... s x3n = B0z 343
4
where » 1s an interger, » > |
b) Iftan™ y = 2 tan™" x show that 3
o 2x
YT
) Using the substitution # =¢°* find ¢ and 5 such that 4
{52 2 i
'f 64 de==tan"'a -~ b
o I4e™ 2
QUESTIONS Marks
a) The rate at which a body cools in air is proportional to the difference 6

between its temperature T and the constant temperature 20°C (in this case)
of the surrounding air. This can be expressed by the differential equation

a7
—— ==k (T 20
7 ( )

The original temperature of a heated metal bar was 100°C. The bar cools to 70°C in
10 minutes.

i} Show that 7 =20+ Ae™ is a solution to the differential equation.

i) Show A = 80

i} Find the exact value of &

ivy  Find the time {aken for the temperature of the bar to reach 60°C.

{Give your answer to the nearest minute).



b M (2am, am?) and N (Zan, an’) are points on the parabola x’ =4qy &
1} Find the equation of the chord MN
i) Find the co-ordinates of the midpoint of the chord MN
i) If the chords all pass through the point (0,2), show that the locus of the
midpoint of MN is

=20 (y-2)

QUESTION 6 Marks

aj P{x} is an odd polynomial of degree 3. It has x+4 as a factor, and when 3

itisdivided by x -3 the reminder is 21, Find P(x).

5) p G 3
s¢)

230°T 0s50°T

o
In the diagram above an aircraft is flying along the path PR. It has a constant speed
of 300 km/h and is descending at a steady angle of 5°. It flies directly over beacons @
at 4 and B where B is due East of 4. An observer at O first sights the aircraf over
A at a bearing of 290°T. The observer sights the aircraft again 10 minutes later over
B ata bearing of 050°T and with an angle of elevation of 2°. O is on the same horizontal
plane as 4 and B.
i) Show that the aircraft has travelled 50km in the 10 minutes between chservations.
i} Show that £ A0B=120"
i} Prove that the observer at ) is 19 670 metres, to the nearest 10 metres, from the
beacon at B.
(iv)  Find the altitude % of the aircrafi, to the nearest 10 metres, when it was originally

sighted over 4.
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(Question 6 {cont.)

¢y I f)=u(x)~In fu(x)+]]

Y

a) The velocity v m/s of a particle at time 7 seconds is given in terms of

Show that £'(x) = L4
L+ u ()

Hence or otherwise evaluate

T

/s cosxsinx
j- e
f I+sinx

QUESTION 7

position x m by

4
v = — (where x > ()
x

Initially x = 8.

Find the acceleration of the particle when x = 1
Find an expression for xin terms of 7.

What is the position of the particle whens = 27
Describe the motion of the particle.

Marks



Question 7 (cont.)

b

y

Vv
n ""Zf“ —

7

e NOT TO
3 7% SCALE
b e o __ N T

The diagram above shows the path of a projeciile fired from the top O of acliff. Iis
initial veloeity is V'm/s, its initial angle of elevation is € and it rises to a maximum
height /simetres above O. It sirikes a target T situated on a horizontal plang 7 metres

helow O,

The horizontal and vertical components of displacement in metres at time t seconds

. , P, .
are given by x=V* cos § and y = Vising — > gt® respectively.

. Visin® @
i) Prove that / = o 2.
2g
i) Prove that the time taken for the projectile to reach its target is:
Vsin@(1+4/2
0 (1+v2) seconds
o
fal

1i1) Hence show that the distance from the target to the base of the ¢liff js-
V2 (1+4/2 )sin 26

2g

metres

End of Exam
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EXTENSION |

Bueshon |

a i
& dx ( 42

= ﬁ? {4+ %)

-2
= -1 (4+x*) . 2x

= -a2x
4 +x2)*

. ! = _&mﬁmgﬁ
B j@-&»aﬁ' dx 2. 3:."'{"&

TRIAL HSC
&) 5:r=2 = | K
=
. £= =
Queshon 2
a) LHS = sin o - cos 2%

I

sin x = (1-2 s1n® )
= ginx -1+ 2 sin¥x

=

= 2 sinTx -+ 3ind |

= RHUHS
Yy -2 = | sin® - s 23 = O
i+ x 2 sin?x+ sinx -1 = O
o (Hx}z c I-x < 1% (+x)F (2sinx-D(sthx+D= O
I+

C(+200-2) S (e x)”
(13- 2)~ (+X) = ©
(0] (1=x) - (1+9)]

£0
(430 (—2% 20
o x <=l 20

B
A+ B+ g = T
.-
%53 = 3
1 4 1 o4 1 o+ B+
« a3z PB¥ e
-
2

. L
s L= 2 or

sin X=~|

XT€ 5 z
. I 3r 3w
S X= 6, T; 2

i et L BT= x
Z BCh = L DCA =y

{ given CD bisecis L ACB)

L ChAR = 2 (a&-}emafe %mﬂf
theoraa
L TCh = oA

3 =
£ Toc = ey (SHErier,@ge)
TC=TD (equal sides are

opposite egual argles)




& log, (x-2), 2leg,, (x-2), 3 kg, (x-3 / y=e*
;a Qr‘}-}%ﬁ%@ ngeﬁ e 4§ .
-} “"x
d = Laﬁgo {= -2} \"'
i S, = % [2‘1‘5" (n-1) d-] ie. one point of intersection
g%gﬁ;hgwix-ﬁ)-% with o< —1
(nmi} f;egwix;-l) v- the eguahon has one
2 .
= n -2y + . real and negahve root.
2 E wgw ( ) At } WL see below
tog (x-2) - ®
-1
= - = > i
% [ log,, (x-2 j 9 Acasc - =
N log ( ")ﬂﬂ 3
- e o -2 E
- = 350 A = .
OAB j@ sin*x dx
)i i
Queshon 3 = .é_‘i“f |- cos 2% d¥
ZJo
X i i— e "i'“’ F 2.x
Q) o x = 12 :-z.{:x z S0 }5
- . i sy -
?’é\g '”'%,5(,2- lﬁﬁﬁ}
ii. "I fi. y= syt o+ @K'y (o~ 2 sin @ﬂ
R 2.-’/-‘ = -_%f * %:_ .
o = m“‘x 1
R ZaNal = x
w/ e § /1 T K
3. A R —
- 4-
B ~ - DBL o
y'-'-sm =< & =
, S Aoge = Aoae
it y = sin~'a + cos” % s, curve divides reclange
y= i3 into +wo regions of
| equal area.
b i Soluhon of e+ x+1=0
is  the point of intersechon i f(O= o+ x4+ |
of }:zex ond y:«—xa—gw £(x) = e* 4
A, = —f-FH = m
< £ (~i-5)
J.X, = ~1-27




 Question 4 = 3%* (2k+) + 3
@ lx3+2x3°+ .. + nx 3" 4
= {an-1) 3 e 3 Step 4 Since true for n=i
. % then from step 3 true Rr
_Stepl * et n=l | n=ltl= 2 and soon for
2
LHs = (23 RES = (2#&’)3 +31 ai nx= I .
= 3 &=
= 3 B tan"y = 2 tan™
o frue for a = et o= taa” y @ tan™ %
%P 2: gssume +ue for n=k
& s.= (k-3 4 so o« = 28
o -4 tan ® = tanZf
WS;*QQB :  hence show drue For Nsksl tan ot = 2 mg
e _show | o i~ tan®*g
"SI0 3!
Sg4+ T Ez’ckﬂ)“ﬂs +3 - Y = 22
ﬂ + | (-x*
k+2
= (2k+1) 3 T3
4 o = e when L= Ex‘z_iz
2
o du - 2% use
dt
.___wgg,é.} = Sk_ “+ TK‘&% dL{, 25 = 4
= = e dX  whes x=0
S 4 o
Spey = (k-3 43 + (k+1) 3 w= &
4-' = |
= {25&-—{}3 Mg %Ck-ﬁ»%& 2 2.
e dx
rx { =
i e [+e
= 3 (2k-1+4kt4) 3 4
Z - "Lf I duw
- ¢ [Hud
k.-&-&
e (ék'?’3>“§*3 z:%{m &ji
4+ = L { mbi 4 - m”i 5‘3
K 2 Z
= 3 xS(ﬁk%i}%S = 4 tan” 4 - I
4 i
. a=4 & b= ¢




Queshon 5 = % (m+mn)
Equation of chord MN
-kt
@ 1. T= 20+ Ae y-am* = 5 (m+n) (2- 2.am)
dlm = -k Aef"k& 2y~ Zam*= [(m+n)x -~ 2am” - Zamn
dt . _k (T-20) since Zy = {(mrmyx - Zamn
Aeﬂk%= T=-20 2. = fi;(m+n‘}x~ amn
\
i, when t=0 , T= 100 i m§é?ﬂ§n°§"m=<2.am-§»2&ﬁ am>= o
00= 20+ Ae® 27 2y
A = 80 = {a{m&»n} , a{mzwml}j
. T= 20+ 80e " = ®
when t= 10, T= 70 |
70 = 20+ B80e ok i, C@/,z) satisfies egqin i
50 = goe °F 2= 0-amn |
5 . ok mn = - &
{n % = - 0k
.o k= L ta s from i,
. id x= a[m+n) y= a(mi+n?)
r. When T= é{‘)} t= ? A = m+n 2y = m%_{_ﬁz_
€ = 20+ goe <° > a
(m+n) = m*+ 2mn+n ®
GO
&,
» = = - %
%2 = 20y - 4a
b M {(2am, am?) S S mcsi—» 2)
N (2&?@ an?)
Queshon ©
L My = am*- an* 4 Px)= ax (x-i-@}(:cmé»}
2om - 2Zan ?{3} = 2]
= a{m+n)(m-n 3a (3+4)(3-4) = 2
2o {Mm-n) a = —|

& =

P(5) = — x(X+qg)(x~4)




] ) s N
B 1. 300 km m n [ A ‘ - :
= 300 km n D mn
& 50 000 m
E
8

sih 8" =

&R
50 000
&R =

50 000 sin §°

RB
9670 o
aé70 ton Z

tan 2° =7

RBE =

h

]

AR + RB

W

5044 - 67
. h

e

5040 m

S )= wlx) - {n { w(s) + J

o FIY = w0 - 2 ()
L _ 50 @ws5° w0 {
sih 20°  sin 120° = 0 GOul) + u'(x)- u)
o8 = 50 cos 5° sth 20° w(x) + |
sin 120° = ' (x) u(x)
= - 6714.. km w() + |
o = I19671-4.. m "
- 0B = 19670 m Z  cosx sin X dx
L b+ sin X
é gg_(;)@ = sIn X




L W, when t=2
= ggmzx;-—- mgsmx-ﬂjjﬁ = V8.2 + &4
= Jso
= Eszh%—-&mism%-fﬂ} = 48
- [giﬁ-@"“ fngﬁi’i@‘é’iﬂ wv. The parficle is mov&}sg
to the right firom w=B and
= = ln 2 is slowing down ( since
Y>0 and a< 0 ). The
Queshon 7 pacticle corfinues to slow
a i x = %(é v3) but does not come To rest @
3%0&?‘%% ( since v# 0) .
= é%c (82) by i z= Vicosé
= e y = Vt sind - £ gt*
when 2 =1
X = =16 mis® § = Vsing —~ gt
. g%: % At max pb: y=0
de g 0= Vsing - gt
dx = 4 t = vsing
t = £+c 9
3 y= V¥ Vsin§ x sin8
hen fx %&tig fég 3 (Vsin,& f‘
R - g
c = -8 = yv*san*® - visn*6
t= x* -8 9 2g
g = 2v* s & - visin*é
gt = x*— 64 29
x* = 8t+ &4 h= v:sunz6
x = T{¥t+¢4 2q
. x= J8t+e4 {ga’sfen')
A0




ii.

At T y= - y* gin* €
24

- . 2
-v3isin*6 = VE sin8 - %3%
% Z
~-v*sin®é = 2qVt sing - gz"%
g*t* - 2gVEsing - Visn®6 = O

t= 2gVsind + J‘ﬁgzvzsﬁ}az& + %Szvg’sahiﬁ
= e

3 @
= 24V sind T V82V sin?8
=3 s
= 2qV sing T ;’Z;Eg\fsin@
232”
= Vsn8 T JZVvsinb
3
St = Vsng (1+V2) (t>0 only)
N

~ = Viawsé
= Vx Vsin® ([+V2) x wos &
9

= v2(1+J3) sinb wsb

3
nox o= VE(+JZ) sin 28

3






