3 MANLY HIGH 2001 + ANS

Question 1 Marks

3. Determine the co-ordinates of point P which divides the interval joining (3, -2) 3
and (=S, 4) externally in the ratio 5:3.

1

— <1 3
x-2

b. Solve the inequality

c. For the polynomial P(x) = x3 ~ 2x2 - x + 2

i. show that x — 1 is a factor. 1
ii. Hence, or otherwise, find all the factors of P(x). 1
_ 42
d i1Ift= tang, show that sin0 = 2 and cos9 = 1 -1 ) 2
2 1 + 12 1+ 12
ii. Using these results, show that L:LSB - tan 9. 1
sin@® 2
iii. Hence find the exact value of tan 15°. 1
Question 2 (Start a new work book)
a. For the parabola defined by the parametric equations x = 41, y = 21*
i. by differentiation, show that the gradient of the tangent at the point, P, where
t =3,is3. 1
ii. find the gradient of the focal chord through P. 1
iii. calculate the acute angle between the tangent at P and the focal chord 2
through P.
b. @) Show that the equation ex = x + 2 1
has a solution in the interval 1 < x < 2.
(i) Letting x, = 1.5, use one application of Newton’s Method 5
to approximate that solution, correct to 3 decimal places.
c. Six people attend a dinner party.
1. In how many different ways can they be arranged around a round table? 1
ii. In how many different ways can they be arranged if a particular couple must 1
sit together?
iii. What is the probability that, if the people are seated at random, the couple
are sitting apart from each other? 1




Question 2 (conﬁnued)
d_ PC and PD are equal chords of acircle. A B
tangent, AB, is drawn at P.
Prove that AB is parallel to CD 3
A D

Question 3

a Jane, a netball goal shooter, has a 70% probability of scoring a goal at any
attempt. In her next 10 attempts at scoring, what is the probability that she
scores at least 8 times? Give your answer as a decimal to 2 significant figures.

b.  Find the maximum value of 3 cosXx - 2sinx

¢. Use the Principle of Mathematical Induction to prove that 23" - 3" is divisible

by 5 for all positive integers 1.

d. The arc of thecurve y = cos2x between x = 0 and x = -2— is rotated through

360° about the x-axis.

Find the exact volume of the solid formed.

Question 4

n n
a. If [ ] = [ 1} , where n and r are positive integers, show that n is odd.
r r+

b. i Express x* + 6x + 13 inthe form (x + a)* + b’

ii. Hence, using the substitution # = x + 3, find f __——d—x-——-
x? + 6x + 13

Marks




Question 4 (continued)

C.

Show that cos™ 3] + cos™! 31 -
5 5 2

10
d.  Find the coefficient of x* in the expansion of (Zx -~ %—) .
x

Question 5

a.

A particle’s motion is defined by the equation v? = 12 + 4x - x2, wherex is
its displacement from the origin in metres and v its velocity in ms™*. Initially, the
particle is 6 metres to the right of the origin.

i Show that the particle is moving in Simple Harmonic Motion
ii. Find the centre, the period and the amplitude of the motion
iii. The displacement of the particle at any time { is given by the equation

x = asin(m + 0) + b.

Find the values of © and &, given 0 < 6 < 27

Newton’s Law of Cooling states that the rate of change in the temperature, 17,
of a body is proportional to the difference between the temperature of the body
and the surrounding temperature, P°.

i If A and k are constants, show that the equation T = P + Ae* satisfies
Newton’s Law of Cooling.

ii. A cup of tea with a temperature of 100°C is too hot to drink. Two minutes
later, the temperature has dropped to 93°C. If the surrounding temperature is
23°C, calculate 4 and . ‘

iii. The tea will be drinkable when the temperature has dropped to 80°C. How
long, to the nearest minute, will this take?

Marks




Question 6

a.

A particle is projected horizontally with velocity, ¥ ms™, from a point /# metres
above the ground. Take g ms™ as the acceleration due to gravity.

i. Taking the origin at the point on ground immediately below the projection
point, find expressions for x and y, the horizontal and vertical displacements

respectively of the particle at time ¢ seconds.
ii. Hence show that the equation of the path of the particle is given by the
: _ 2RV - gx?
equation y = ——=—.
23

ii. Find how far the particle travels horizontally from its point of projection
before it hits the ground.

A particle moves in a straight line so that its velocity after ¢ seconds is v ms™
and its displacement is x.

2
i. Given that -d—-%c- = 10x - 2x% and that v = 0 when x = -1, find v in terms
dt

of x.
ii. Explain why the motion cannot exist between x = -1and x = 1.

iii. Describe briefly what would have happened if the motion had commenced at
x = 0 withv = 0.

Question 7 (Start a new work book)

a.

In the circle, the chord AB is 6 metres
long. The chord is produced to the point

P and BP is a metres. A/'?B - P
A tangent to the circle cuts the chord at \x
P. PT is x metres. T

Show that x = ya(a + 6).

Marks




Question 7 (continued)

A water tank is generated by rotating the curve

y:

o P

around they - axis.

Show that the volume of water , ¥ as a function of its
depth h, is given by:

3
V= §;z.h5
3

it Water drains from the tank through a small hole at the

bottom,

The rate of change of the volume of water in the tank
is proportional to the square root of the water’s depth.

Use this fact to show that the water level in the tank falls
at a constant rate.

c. i Sketch y= cosec x in the domain - <x <7.
ii Explain why the inverse of y = cosec xisnota function over this domain.

iii y= cosec™ x isthe inverse of y= cosecx wherethe domain is restricted
n .
to — % <x< 2 but excluding x = 0.

Sketch y= cosec™' x and state its domain and range.

End of paper

Marks




\lt—:@-o\ \"

ey
/ .
S I .,_{’_’_(_m?h* __’_L_f‘/ /W!ku‘}
——— L M o Mrn~/
n. »~ = - ;
7 3 "f"f{,
. /

B 2N O \”\%k \(“\\5 H\ N h

‘N\AT%\\\Q WO

] f/r 6(7[ .
/M'%/ ;2’ ‘ ﬁ”’Lﬂ( !
| S
LlAveil ~
Ly e%{/ 7%/171 ypu ler
Cie /4\ S sTllLest

’3 ww‘a/é (z,ﬂf/;u(

AQJVVQ"

.:’ 1’ —_— —

,l____'_z“ ¢ ean e 2 4/ ¢
‘"t

¢ V‘A‘j‘é e 326 }(4#:

> . ] A \Y—f“

o= (?-——l)(\ﬁ:\' ~X-1)
| = (ZA) L <IN (HAT)

»
oA ( ——
‘ u;acf éﬁﬂ{'[uc,a
Vil wwc
ﬁ?ﬂ-‘-’am ,& >c/1
-
XL Vv Xz 3 :'2“ ald de%
Qur K £ 1L
Xz £ (z-2)" Z £ | )
- _y(v_h
-2 £ x> _upey L ué/t/.al A(}'wc(/v\
& & X-sx L | R X & 3
0 ‘: 4(1 —4§)@-2) ¢ ()
A 22 o 2=z 3 U oMo xr
) . 7Z Z 3
-G_D,‘L) ? ] = [ —_ (4 - u"
‘_L%MML (ﬁ/.,:./nécﬁm« |
W) Z_ = X - )
¢ Bl ) 9{,5«-— Lt + Vw. L v
feedtr Hieypne
oy 5
R




__2; R il
| &gy /'(v/(/ ¢ A
// 7 ¢ . J
j[’r wetle (@
/gf'z ( e Fliea
o ../,Z/l’)/ < (4 V&LL/ -
o L é/[(«é) S
. o & - st .L_.___.Zéé%é’:__ﬁw___, o
=z _@i@ Al pesn = _:'__Z/-/“__ _ ,,
1 457/ < _&x coneedf N
RIE A N A 2 N ol
S z e T Vi
S £ = ,?,2_./' ‘
o
v —7=1
QU g= oo I T 4| Upen e b
Seree 2+ Pl
/H 1
L o et e )
Rf
= A —
o
AT Al
2 &
w,) Fom 1S = 8 VL MHewce Ml
G mly M patted
e Lj‘% - opmissab le
— I T T
N
: j_' @, '?




<O

O S¥-a SR al em ke E

O
DO T A A - 4%:2@
ak oy <~ > 2
= \ A, s N <) _ R
~ = A 1 aS== & SR S
= R asc = A > A @) \ 'i‘;{.=?>
= \
(S
fe S -
%, = o > -3
.- 2
A =
\ N Acua = A=
= O =
: AN >
RA SN == © (\va ) EN s (o)
.- q & (?CANT&- 2 ®)
YN = NS~ __g\ N = =
Y
T \>
N T A‘a
" PRy
. T — 2. T2
\}\,\x SN & \ N AT %

0

0

B é Q—_x v Neme

coneeo
\ STy
OGN RTALREDS

/‘:) COITNE ST,
2 S W SO N




— - & ~a.% < - 2N\
\
(N = e - -2 A e N oo g
.= ?3 S e WRIEIP TN Rt N ST 0 NG NRETE IR

A \Q@.ﬁ \ e L N e N R e R

\-kb QLx\re-, e - C*’Ls e,_—\ (-* cenveex %,W\.)_

. -5~ \_.. 2 N R
=Y <SS = Tis oo 5 (\ e -\ 5 ;.\Q?LB e ";L?B
\»S : .
= e, -] T = AN T N> QL‘¢.§,Q5_)QY“
L oA
R - e
S |
xa = <. — ‘(':\C{,) % =N e R~ o W i
_ A T
= A\ = — PR L
3
= \~Id\_CTA, S|
= \N~BN\=R . CN
LY R\ = DO 1\
P
=)
\LL-3 <\ me::?\e. (_s_‘és Q‘Q}\ST\ A = ed® _
Al x D = AR 1\
\\.\_,q OO W =\ AR
(\) A L\, T -f\.\
= M N\ D S~ ARENAEE
Q -}.é» A
<o Cady o e SN = > e oe
- _%_.
B e —+
Ab P = Poc. oa  gen:= voo (iS¢ S Soaa, omeem
— - paT™ S% K lev(‘
o = oo Croone. ¢ wxn & \ odeo Somooy fotnond B -
iy =N R S
QP = fpciooa PO ¢ %?D (\c&.&-&g com\\ | R eoac |
== oy




@C_‘QB A PC‘D\\ S )

ll

aoh;,&»-f‘\— Cg\}q gts\\ *Q’\\u

) A4

- - 3:&'3:"\9 - e
B B ces o - . =2 L\ QeenCacnd
/;‘).)«\gx& Q= Azt L=

C)\ = g\;‘ \?s Q%'@SB\ \“ii__'\\ = il “\'(LA\—‘C"%LS :

K= e \ocSoentae, O

< "Q‘?’ﬁ— %ﬁ A s s e \o‘_.5 =
7
A ey 2w - = <

Naseane ., Yoo, Seexe o=
AN A%

L \\__Cm

RV 2N

= ABC rp, 2 -3 2
= AFHO & = 2

— \i)

S (a2

T E @ e = AR RS

- NS - - o=y
_Nooe Sex o=\ -\‘nexggo"& voe
Nl T M

&V\De.%.“t\ E\OSAL%Q%%*

MM_\&&TTSV\




N S A S S

i:% S, XL b >

ﬁ . . . . N —
b2y

-
=T RSSO0 TS, S

St = T Ahloe . N DS DT

;r G L Ty . =

—

T Doy e - Deoes, > = S

T D% e ™. = Se®DC.
Ao = -

. = A’Ouﬁ — <."" > \

N 2= (_:&:;uo\?-':.s - e (San Q"‘\
Q - N R N T éw_ﬁh

= R -0oss-

eﬂ‘W

e SN \3&«\3\ R e - A
Z

= = Ao (=)

1
A=
Ch:;_ < (-] -

- O CuDE NONAD O

al

g
3

¥
g
%

= . - < - A ™D =
A= . cOsS _- . —




A— ;h, :c~
I L e RO b = S oo A .

—

—

ami’,

<
= TvaxE (_\E_ms A *%-;531
(S

::%, r-‘:" L, A ‘\—\\éi
J e S—

AN A
—= e A - il
A\ === A x]@ \

xx S\ Acnéb \_-:\ _ (__ - _
== = ) o

o]

A
<S— 5. S<w.

= “Ea. _2‘ ¥S\\-\ 3 '
._—-.: .&. .«,I?_, “,
=N C A v S =

-




N A
L
w5 AN v \
G- ) ( ™ = / "N )
v oo Crox N
v T i
YN =
\

o ) (\’ v\)
\ {‘v\*r—-\\\ = -
2 T

J\\‘\" “\> \\(i’

-

(n - e = -\))

(r*\7\
R

| v
. ¢ \

AN SR

___(\,____,L":' A

N
\

y v
nor o) !

( "’\\ \ \'17\~\Q)’l.‘c\ '\&1 i~ \”)'E‘ .

S €

() v
\ - \
ARl o o\ //?/
N ey T
~ = ar )N (2

RN

1“1 oy A \y -

" ~
\ -

03D S
,X

R e S
Wearby a3

i

Ow ?Cﬁ.;\gw*—( \\\r\,\&c& v”

Y
N
N s Od&

NEES NI
(=~ & 3

ot e T o0
e

L = |

.d)( - d/“




(3 v o3 ew A

(LWMSVX

R S . . , N L
<) LS (-—u«\_> YoCes k é} =W O = A
> s I 5"
S SN 3 LN :]) g :} 2
i ' ST
”&) Lo kx * ‘\) - COS =X (WS 4; AL NN (%
- 2o B SV
5~ S s~ <7 F
- A -7
iy TS
-5 S
NENEN é« ZR) = o
2
.. Cos™" 5.) ocos (},) =X
§ s” 2
- e
N - i
TK*\ il ¢ |4 o < \D( <\‘il ) T
3 T / 10~ K \;
% = ey Q) (— %}) =
, {
« 1\ W-% wew X “dk 2
(., 2 x T TR
N R e “
X X% - P .
o -3% Y \
_ N L
u-3%. = A
L = 3k !
_ 2y
wo o= Q. . .
- YO T _
Ty, = Cy 27 (3
= 4 x50 X g
~ 'O bY O

cLedt 8




TN N e S \ oy A -ﬂ:,;:
N ’ S
) )C - I
~ =L '-,2\)
Y \~\5"\ VY
N~ \mm\ ~ s -ty )
ol =\ X x = (21-2)

() owdee o X = o3

O =&~ X A

Sor AR A

sgsqtoé\ LW w o= X s AN
& w\,\Q\;\-st\{\,\(—f ok W= 0 \~_
0= Y2auay - o
= (6 YAy W
A= b e =y
Uy bvoeUhede s - ;LL-/ H
X
W) %X 2 ol sinley 3D v\ =™ w=\ \\
X = Nl ~8)y2. @

wkaw ¥ = 0 2= (e S0 (¢ "f'vwﬁ@&& A

No= HNeln G -
SJ‘\J‘\ (j I W

(j':

S

Jy T s (Y s 3\* g
)




== = S Vonns |

R

Q—— — @5 \\\QM\Q:\% \Q\*\

= A = [

RURVE NS
\< LI‘ —ED—~———-Q-D——‘ x&.\\;><ﬁc\,_;)_

D (-0

K,\.a\ Y = T = <o

ACx

Paag
BP,-\- Qe

= O

\
i
= DR AT\ N\Ne

\’A N7 5 No(—

DN b= DTN AR

\

N3

S

A\
PR~ T\ =

NS

= TN\ eak

0= \ VA > o

<
_ RN

K ocSaae

|
0
0
;
f
¢
i

------

1

=N\

——\ e_l\dc

A

=3

N

= \eaxy

<J\e

= \ 5tx‘<\m =
==Y

Ov\\‘v:_:—;&* o
=

-
~

o -~ B\

- - 'MKF\ \ (C) %.\\““\\“
E\me_ \S .

= 'W\\h&Q—S .




f\ 0 ~ — ~ Ve N\
3 \_\\_‘V?E'—‘ \"\Q‘L—“ —ALOY

Q\)\-‘Q%RO\/\»LO :

o o \
) SR

Yoo T Vi v v\ BRSNS
~ Y W
ANy - . ;
\ x o= O \\ - N
=0 W
T, s, N \lf 3
e o " \
20 w=VU e =V *‘D""'\\‘ (\ o
= =00 w~ O
x o=V W Tq”
IRV P \ W T sk
Y20 K=0O l‘*\)‘\’b = 1
‘\':U‘Jl:‘\ 2 S
. \\
IO ¢

jo} \Y)
S LRV N /
——%—,\2‘ é(’) \/
MY, N ~
S R I S LN < _2uthogxt
\ « VR
LV XV~
L) Xx\\v\c\ a 0 =0 Al
O = a\)l\‘\-cj} \T/’
QN
~ TN = oy b
}\\/l | v . q* B .
6\’};—\ ) 9\;\; L\\\(\ + N\.\T\S\M\ N &,::Q W
v ! -
- + T - l ) ; \}\&%h
> = %Jv 'S .
G
= iuja\\ v




Fuly TR o)

v ove © (e \\
\'.) -.)1\\ L\_ng - Vi o — ‘;)\ -)kz“ N, - e N —\
d ¢
RES “_g,_ihzl oW =0t }(
d w7
_\_\, o Sib; -4 X AN i
a %
=St - 2y G
hf
1 —
- v T lOX = oL > C -
\ﬂ: O = o -l 5 ¢ l
¢ - =8 -
« v
v oo WL - x = 9 ~
vo= 2o -y - 9 e

W T G o d )y 4
. “ SR COEL VIR RS T | Tg\
ST = = DGR (a- \Bb\s,\)

U o= O C\}\- t 7) ‘)_ \ ’»1 i
SN -\ &\ Ul <{ ®) s~V QD
S0 W\D&"\S\\ C O N “if'rx\\Sx

\»\ A =0 Maa  oelavodew odse O
AR - o) - 2
AR = O o
3\)\: Vo O o esuwaa Coudid Meor<e
ELTeL O ’E‘\L\Q o ve<dy




v
L

necded  fe (//q/(

/7%?7‘?-//1 e Ty
F’f_'i A /311&/2//

Ty g D Gl
e x(rr6) . e Afor Z

ﬁ-__.______'__‘___ e — . T e gw/vé g

tade 4=

V, = T § e |V Jor aleomed
il _[\_ — d X}- é(d M‘.’A—\/
= TL( lfc;"ﬁlf-, pdespr o GIX
A
— e [ 0|
> &

- b d

T v T A ’ Ly

= Ay M PIEW S R/
%_EL % M/:ZL’{(’L];Q
K & e \

/R




' .
—_— e ——

AN V: X 7 S.?Jzi-—l
S, K: *f/f‘(jigj‘]f{? |
= \ [ d[l—\/ st
\.‘)
$ 4 7}'L,
N“ ]
I ﬁf*‘/ "'11‘/“27‘:4'\ j““ Ve
B (/ma»... éw Ke

? (MC(
K’ovt.;u viesd
coied & d
med— €




