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SC8 Triel 2009 ....cooomonvnn .... Mathematics Bxtension I .coooooivercnene Page 2 ) ) SCS Trial 2008 ... oieen-s Muthemativs Brlension 1 ... Page 3
QUESTION ONE (Start a new answer booklet) UESTION THREE (Start a new answer booklet)
darks
1 : . P
(a) Solve the inequation . <3 (a) Consider the function f(x) = 3sin (z+1). Maks
’ (i) Write down the domain and the range of f(z). (2]

3 dz

, giving youranswer infexact form.

(b) Evaluate \

{ii) Sketch y = f(z), giving the coordinates of its endpoints and any intercepts with H
0 9 — &

— the coordinate axes.

(c} Differentiate with respect to x:

@&Mﬁ e tan~ !} 2z

(b) A particle moves according to the equation v* = 2z(6 — z).

2]
I
H PGJ Show that the particle moves in the interval 0 £z < 6.
(ii) ¥ = log. cos T H i (ii) Write down the centre of the motion.
(2]

(d) Find, correct to the nearest degree, the acute angle between the straight lines y = 3

and y = —3z 4+ 2. {iv) Find the acceleration function.

[1]

(2]

. (i1} Find the maximum speed of the particle. H
o

d v be the & oﬁmOmMHuIHu.m.mﬁlwﬂc. Find the value of \ X w . 2\" | ,

{¢) Let o, B and v be tae 1o . c) The expression {2+ 3 is expanded. The tatio of the coefficients of the terms in
11 1
= 4 w + ..4.. z8 and =7 is 7 : 8. Find the value of n.

QUESTION TWQ  (Start a new answer booklet) UESTIQN FOUR  (Start a new answer boollet)

. Marks
o ¥ sec®z Marks ) {a) The ﬁoqnonm.;.m— 2 4 az? 4+ w.un + 6 has £ — 1 as a factor and leaves a remainder of H
{(a) Use the substitution v = 1 +tanz to evaluate A % dz. H 2192 when divided by z -+ 2. Find the values of a and b.
A (b) O?Mﬂ that the equation z° + pr’ + qz +ﬂ. = (0 bas a triple root, use the sums and H
(b) Find the term independent of 7 in the expansion of ﬂHm _ .Hlu.v . @ . products of roots to show that pg = 9r. (Hint: Let the roots be o, o and ).
o~ A . / ;
: {c¥ @:@E that the coefficient of z° in the expansion of {1 4 4 55 pi
_\ w\% Using the &-substitutions, or otherwise, prove the identity @ : . . i P (1+z)*(1 + =)" is given by .
tan 28 — tand . . Go» C1 % “Cyx Cp + *C2 % *Ca + Gy x 'Ca. .
. RPN . : > . ] )
70 T ooth tan”f. ‘ , . Tl@nua Hence, by equating the coefficients of z° on both sides of the identity [1]
.4 P
. : Co 5 T Cu 1+ 7)1 42)" s {lea)®
{d) An object, always spherical in shape, is incressing in volume at a constant rate of “ ( at ) =dle)”, <
3 H «
8"/ min. 40 = & sprove that®€y s 10, + 90, x 1Co + Ce % 1C; + Gy % 7C, = im_
(i) Find the rate at which the radius is incressing when the radius is 4 metres. @ ¢ ! g~ 31 x 51
{(Note: You may assume the volnme formula V' = m,.ﬂ,mu ’ - ¢ s.\ MS -

(i} Find the rate at which the surface area is increasing when the radius is 4 metres,
(Note: You may assume the surface area formula § = dwr?).

MO3t6Textl  21/6/03 Fxam continues next page ... .
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WESTION THREE
a) (@) flz)=3smt (z41)
Domain: —1<z+1<1
—25z<0 [V

.mb.ﬂ.mm" ldnm.QLA:l.Mi !

(it) WY
(0, )
7S B CHE
(2
hy (i) v® = 2z(6 — )
2z(6 —x) =0
0<z<6

(i) z=3 (V]

(i) Maximum speed when z = 3.

¥ =6x3
bl =3v2 [V]
{iv} v? = 2z{6 — x)
wemumﬂlﬁ.u
d 112
—{mt =8 -
dr ) i
i=6-2z [V]

(c) Given ? + .@a..

. - 6
term in & = "Cg x 278 x ()

-

/ Shape

5G5S Triol 2003 Solutions

Ratio of coefficients =

il

lt

, Mothemaotics Eztension I

n! P N
g 22 <3
n! n—7 1.9
o< <3
nl Tn — T
o_ﬁ:.l@u_x 7! x3x2 []
42
n—=6 E
42
n—G
48
54. [V
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/] Aueunnds g D, £, + 50, X Wy + YD X 1Oyt Dy X 00, =
19, % ¥D, + 80y % B+ €0, % 20y + YOy % 1Dy = JBIIYA0T)
K] @10y % =0y + EW0y % FED, + %P0y X 230y T B, X w0 = F U IRL
H ?HvUv.T uﬁmof.*. NHND_..T u.;Dv.T cO«p v
(,20, + ¢, + W0y + E10y T 0y,) = (z+a+1} ) @

H ap = bd
b&1"k@|

bd— = 06 () * (1)
A @ A= 0
I @ b= _og
7 o d- =g

onp+au+mam+na {a)

M e—=4

H g—=7
. g~=og (2)+(1)
Mo 01100 Aue 10f M @ I~ =g —Dg
Z— =45~ %

01— 97— °y = ¢1—
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QUESTION FIVE

(a) (i) Given T =20 + Ae™™

aT’ 4 ke
FTa kAe

k(T -~ 20} {4/]
So T = 20 + Ae~*" is a solutions
(if) Whent =0, T'=236
s0 36 = 20 + Ae°
A=16. ]
Whent=35, T =235
g0 35 = 20 + 16e~%F

15 = 16~
.15
5k _ 22

ST [/

15

Bl = —

5 log, 6

1 15
k= -3 log, TN !

(ii}) When T = 27,

97 = 20 + 16
e T
=
log. %
P=TR
= 64.045.....

1t will take 64 minutes. @

(iv) Ast— oo, T — 20 from above,
The temperature does not drop

. z?
(b} () v=4
dy _ %
dz 2
dy  2ai .
At T, M.m = |M|m.t
=t ]
Now y — at® = i(z — 2at)

Y- at? =tz — 20t

Mathematics Eztension I .........cone Page 6

below 20°C and so will never reach 18°C. g

8038 Tvial 2003 Solutions ...... ....... Mathematics Extension [

(i) Let z =0

50 Y= —at?

R is the point (0, —at?). E
{iii} R lies on PQ.

y—3lp+a)z+apg=0

—at® +apg=0 g
tf=pg, a#0

q

ll

{3
p i
So p, t, and g form a geometric sequence. E
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-17860-0 = lgms — 2 — 4l
‘e.g = g wsum (9)
6g-g =

ggsoo—1
E AU CRa A i Fe= 6

0g 80D -~
o= 0=
-uotjewnixoadde 151y Ayl 89 0y 127
gsoo - 1= (g),f
pus—z—g=1{)f 4)
E ip = g pue g = ¢ Uaam3dq S 1002 % 05
g <
6880 =
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UESTION SEVEN
{a) (i} For A:y= IMW.\..M mmnu ¢+ ztane -« (1)
For B: 1 ilw.@lu.mmn 28 ¥ztanf 4 - (2)
At R SHm coordinates ate &mu.so& so substitute (1) in (2}.
mmmu secta + rtana = mﬁm E1_ sec® f4+ xtanfd -
mmmm (sec® o — sec ? () = x{tana —tanf)
E\M {tan® o — tan 1p) = (tena—tanfd), = £0 [V]
gr _ (tano — tan _9
22~ (tan® e — tan?f)
2v? 1 _
T = b t
¥ g * tan o+ tan anc # tan f
2V2 cos e cos 3
= e X .
g sineecas 3 4+ cos asin f
_ 2W?cosacosf -
~ gsin(e+ )
(i) (@) ==Vt -T)eosf. [V]
(8) When A is at R
2
Vicosa = 2V cosmcos 3
gsin{e + 3)
2V cosfB
f= e
gsin{o + ) @) !
When 3 is at [t: oy 5
cos & cos
Vit -T =
TR
f T = 2V cos o
" gsin(e 4+ B)
v
gsin(a + 8)
2V e
— cos 8 WV cose from (3)

gsin(x+ ) gsin(a+ A)'
2V (cos B — cosa) -
g sin{a -+ 5}

$GS Trial 8003 Selutions ..........--- Mathematics Eatension I ............. Page

{b) (i) Prove by mathematical induction the proposition that for all positive integer:

sin(nr + ) = (—1)"sinx, for 0 < < £

A Whenn=1,
LHS = sin{r + z)
=—sinz
= RHS.
The proposition is true for n = 1. H
B. Assume the proposition is true for some positive integer k so that

sin(km +xz) = (— 1¥sinm -« (+)
We are required to prove the proposition true for n = k4 1.
That is, sin {(k + L) + 2] = (~1)**'sinz. [/

Now LHS =sin[{k+ )7 + =}
= sin {r + (kv + )] a
= sin w cos(kw + ) + cos wsin(kw + )
= —1 x sin{kmr ++ 1)
= —1x{—1)*sinz, from (*) E
= (~1)*"sinzx
=RHS
1t follows from A and B by mathematical induction that for all positive integ:
n, sin{nw 4+ ) = (—1sinz, for 0 <z < 3
(i) S =sin{m + z) + sin(27 + ) + sin(3r + ) + - - - +sin(nw -
= —sing +sinz —sinz + -+ - + sin(nT + x)
When nisodd S=—sinz

50 1<8<0, for0<z<E [
When n iseven | & =0.
So ~1<5<0. [
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QuESTION § [START A NEW BOOKLET]

(8) The graph below shows the derivative of y=2tan™ x.

x
] ; ; T T
-2 —1I 1 2
(i) Where does y = 2tan™ x have its preatest slope and what.is this slope? 12t
-
.. ody .
(ii} Calculate the x values correspond with .mmn.w 7 Tk

(iif} Wrile an integral that represents the area in the first quadrant bounded by this curve, the
x axis and x =k, where k> . ]

(iv) By considering the limit as k — oo determine the total area bounded by this curve and

the x axis. L}
by (i) Sketch the graph of function f(x}=e¢"—4. ]!
(i) On the same diagram sketch the graph of the inverse function £, 2

(iiij) Explain why the x coordinate of any point of intersection of the graphs vy = f(x) and
y= " (x) satisfies the equation ¢" —x—4=0. . 11

(iv) Show that the equation e’ —x~4 =0 has a roof between x = | and x=2. Use one
application ol Newton's method to approximate the root, to 2 decimal places. 131

QUESTION 6 [START A NEW BOOKLET]

(s} Prove by Mathematical Induction that 1+4+7+ ... +(3n-2) Hﬁ for all positive

integers n. . 151

(b) A particle moves in a straight line so that its displacement x from a fixed point 0 at time £ is
given by x=3sin2f+4cos2¢.

(i) If the motion is expressed in the form of x= Rsin(2/ + &) where o is in radians, evaluate

the constants R and o, to 2 mmnmz._m._ places. 13
(ii) Show that the motion is Simple Harmonic. . il
(iil) What is the period of oscillation? . it}

(iv) Determine the maximum displacement from the centre of motion. 1z

QuesTion 7 [START A NEW BOOKLET]

(2) A projectile has an initial velocity ¥ and an angle ol projection &

2, -2
(i) Assumin .M..;wl =-10, th =0 and initially x =0, y = 10, find expressions for x and y.
t
K]
\ Py, 5y
/i \,m.. ¥ =13ms™ and § =tan™ TM find the ranpe of the projectile. 121

ﬁ\.\

() (B Use the Chain Rule to show that
dv df1,
=V . |

dr de\2

{ii} The acceleration due to gravity is inversely proportional to the square of the distance x
from the centre of the earth.

This can be written as dv nllﬂn. Find & if ﬁn -g whenx=R. [t}
dr x dt
2R'g [

2

\\\ ii} Hence show that v? = +u? =2gR where the initial velocity of a rocket is 1 ms™
x
r

g is the acceleration due to gravity and & is the radius of the earth. 12|
(iv) |Find the maximum distance that the rocket will lravel from the centre of the earth.
HAnswerin terms of g, R and 2). )h i2)
b2
i
(v) | Taking g = 9.8ms™, R = 6400km find the valie of  in ms™ for which the rocket will

escape the gravity of the earth. 11

_%_“
|

| .
|
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Quostion 2 {12 marks) Use a SEPARATE wriling booklet. Marks

(3) Soive the equation 2sin’ @=sin28 for 0sFs2r 2

{b) PC and FPD ara equal chords of a clrcle.
A tangent fo the circle, 4B, Is drawnat P.

Copy the diagram Inlo your answer booklet and prova that 4B Is pamslleito CD. 2

.

© @ Fod [—dx )

2
x+9 i
{fy Evaluate ._..wé_xu +9 dx using the substitution u =x?+9 3
. o
{d) () Sketch y=|z+] 1
{iy  Using your graph, or otherwise, sojva _Himv ~2x for x - 2

End of Question 2

P12 8 f Bootha Frind 8,03 3

Curestlon 3 (12 marks) Use a SEPARATE writing booklet, Wiarks

{a) Forthe polynomial P(x)=x"—Jfo’ ~x+2

() Findthe value of & if x—1 is a factor of P(x) 1
(h Henca factorise P{x) completely. 2
2 9
(b}  Flnd the tarm which is independent of x in the expansion of | x* +Ig 2
x

{¢}  For the function f(x)=4sin™(x-2)
(iy Eveluate f ﬁ_ .w.g 1

i) Sketch y=f {x) clearly indicating the domain and range. 2

\mh Find | 4sin”' (x~2) d ’

(@) inths diagram, Point .Y is due south and point ¥ is due wesl of the foat, F, of

amountain, From X and ¥, the angles of alevation of the top of the mountain
M are 35° and 43° respectively.

Mot to scale

End of Quastion 3

Pty 126 ¥ Lans Tl 823 4
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ion 6 {12 marks) Use a SEPARATE writing booklet. Marks
Questlon 5 (continued) Harks Question 6 { ) g

{c) ABCD is a rhombus whose diagonals intersect at X' . The perpendicular CF

from C to 4B cuts BD ay®. {(a}) Find ._.mmnunno%unnw 2
A P B
Y (b) A patticle moves In 2 straight line so that its velocity afler ¢ seconds is » ms™
Not o scale . and its displacementis x.
2
(i}  Given that MW =2x' —10x and that Initially v=0 when x=—1, find v
interms of x. 3
(1) Explain why this motlon can only exist between x=-1I and x=1. 2
D [

(i}  Describe brisfly what would have happened If the Initiat condltions weare

Copy the diagram Into your wiiling booklet and prove that B, P, H L are . - v=0 when x=0. 1

concyclic. 3

{c} Inacolony of 400 ants the number, N, diseased at tims, ¢, Is given by
400 . .
N= = where k is a constant and 1 Is time In years. (Assume one year
Is 365 days.)
End of Question 5
{Ii Wattime r=0 one anl was infected, afier how many days will half the
colony be infected? 3
(i} Show that eventually all the ants will be infectad. 1
End of Question 6
»
P 128 1 Motha TAN0.03 7
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Cetitre Number Student Number

. Pymble Ladies’ College
Mathematics Department

CATHOLIC SECONDARY SCHOCLS

* ASSOCIATION OF NEW SOUTH WALES

-

2003
TRIALHIGHER SCHOOL CERTIFICATE
EXAMINATION

atics
1

Afternoon Session
Tuesday 12 August 2003

General Instructions

¢ TReading time - 5 minutes

+  Working time — 2 hours Total marks (84)
»  Write using blue or black pen ° Attempt Questions | -7
s All questions are of equal value

+ Board-approved calculators may
be used

o A table of standard integrals is
provided separately

o Al necessary working should be
shown in every guestion

Disclainser

Evary cffert bas boen oude to prepare thess "Trial' Higher $chost Certificats Examinations in preordusce with the Board of Studies documents,
Principles for Setting HSC Exominatioar in a hEaEmu.aﬂﬁaﬂnan& Framework (BOS Bullttia, Vol 8, Mo 9, Nov/Dee 1599), and Prinsipler for
Developing: Marking' Guidelinss Examinations in a Stzadards Referenced Framework (BOS Bulletin, Vol 9, No 3, May 2000). No. guerentze or
| wermary is made or implied thal the "Trial" Examiration papers mimor in Qﬂw%&aﬂnﬁ_xmngasﬂgn?ﬁEQ«EE
courses o b exemined, Thése papers do not constiets ‘advice’ por czn they be A of Board of Studics
intzntions. The CESA sceopts no lizbility for any relianes wse of purpose related o thse “Trial” azﬂ:g popIIS. ‘Advice on HSC cxamination issues ia

chly to be abiained from the NSW Bosrd of Studies.

2603 -1

Question 1 Begin a new page
(a) Find the value of
(b)  A(-2,5)and B(7,~1) are two points. Find the coordinates of the point M(x, )
which divides the line AF intemnally in the ratio 2: 1.

. .2

(c) Solvetheinequality —> x—1.
x

(&)

M

ABC s atriangle inscribad in a circle. M isa ﬁo.nm on the tangent to thecircleat B
and ¥ isapointon AC preduced so that MN is parallelto BA .

(i} , Copy the diagram.

(i) Giveateason why ZMBC = ZBAC.

(it} Show that MNCR isacyelic quadrilateral,

Mar?
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tvinrks

Question 4 Begin a8 new page.
(a)  Consider the function f(¥)=cos™/x.
(i) Find the domain and the range of the function and sketch the graph of y= f{x). 3
(i) Use Simpson’s Rule with thfee lunction values to lind an approximation to the area 2
bounded by the curve y= f(x) and the coordinate axes.
(iti) Use integration to find the exact@rea bounded by the curve y= f(x) and the 2
coordinate axes.
(b) A particle moving in a straight line is performing Simple Harmionic Motion. At time

1 seconds it has displacement x metres from a fixed point“ O on'the line, velocity
vms™ andacceleration ¥ ms™ given by ¥==4(x-2). The particle is at rest at
the fixed point O

(i) Show that v =-4x* +16x. 2
(ii) Find the period and amplitude of the motion. . i 2
(iii) Find the distance travelled by the particle in the first minute of its motion, m.mi:m the, 1
answer correct to the nearest metre. . S
Question 5 Begin a new page. .
(@  Inthe expansionof (1+ax)’ thecoefficientol x° is twice the coefficientof x°. 4
Find the value of the constant a .
42 H
(b}  Evaluate .% dx  using the substitution &= I++Jx , expressing the 4
N T A , pressing

{c)

0

{iiy

answer in the form /7 for some positive integer u .

A container with capacity A litres is being filled with water. After 7 minutes the #&:Em
V litres of water in the container is givenby V= _»Q - m..:v for some constant & > 0.

Show that 4 =k({A~V).
a1
If one quarter of the container is filled in the first two minutes {ind what fraction of the ©2

container is filled in the next two minntes.

. Marks
Question 6 Begin a new page.
(@)
D
It .
200
A c
40m -
10°
B
A vertical Nappote CD of height ki melres stands with its base C on horizontal ground. 4

(b)

{it}

(©

(1)

A isa point on the ground due West of C and B isa point on the ground 40 melres duce
Southof A.From A and B the angles of elevalion of the top D of the [lagpole are 207
and 10" respectively. Find the height of the flagpole correct 1o the nearest metre.

A die is biased so that in any sinple throw the probability of an odd score is p where p
is a constant such that O< p<l, p=0-5.

Show that in six throws of the die the probability of at most one even score is 6 p°—5p°. 2

Find the probability that in six throws of the die the product of the scores is even. 2

An open flat topped water trough in the shape of 2 tianpular prism is being emptied through
a hole in its base al a constant rate of 16 litres per second. Iis top measures 2 metres by

4 metres and 1is trianpular end has a vertical height of 25 centimetres. When the waler
depth is & centimetres the water surface measures, v centimetres by 4 metres.

bt

Show that when the water depth is » cenfimetres the velume Vem® of water in the trough
is given by V= 16004°.

(it Find the rate al which the depth of water is changing when % = 10cm . 2
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on| CSSA HSC Trial Examination 2003

Question 1
1(a) Outcomes Assessed : H3
Marking Guidelines

Criteria Marks
' rearranging limit 1
. finding answer i 1

_Answer |
im = 5(10")+38 = |im 5+43(107") = 5+0.= %/2
CeinEmee 2(10M) 41 no 249(1077) 240

1(b) Outcomes Assessed : H5
S e Marking Guidelines

Criteria _Marks
~ finding x coordinate 1
finding y coordinate : 1

(7)+1(=2) =4 | y=2{=1)al(5) =1
2-+1 . | 24 1

Marking Guidelines

s Criteria Marks
inding cubic inequality 1 '
ing cubic expression 1
ing diagram 1

ng answer 1

An

3_ 2 w2 _2x< 0

'E}_(K2>(X—-'f)x)(2,2){>)(
X
Y <0 , X(x+1)(x=-2)<0

Y = X{(X+1)(x=2)
] X<—-1orf0<x<2
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3(b) Outcomes Assessed : (i} HE5 (ii) HE4 (iti} HE7
Marking Guidelines

Criteria Marks
- (i) finding a indermsof x 1
. finding x intermsof t 1
- (i) sketching graph 1
- (i} describing motion A
. finding limiting position 1

=Y

Answer

) a=%8dx (V2 v?) = Wax {1 /2 costx) = ~2cos® xsinx
dX/g; = cos?x ., Ot/gy = see?x 4 t=+fsec®x dx
t=tanx+e , t=0.x=0,c=0 ,pi=tanx , x=tan"'t

(it} xA %= /2 .

x =tan~ 1t (120)

=

S
oy

{0.0) t . .
{iy The paricle starts at O movingto theright{v>0 for 0=x< /5 ) and slowing

down (v>0 and a<0 for0<x< /2 . it approaches its limiting position of
/2 metresto thetightof O.

Question 4 .
4(a) Outcomes Assessed ; () HE4 (i) H8 (iii) H8
Marking Guidelines
Criteria . Marks

.

(i finding domain

. finding range

. sketching graph

« (i) finding numerical expression for area
. finding answer

(it} finding primitive

- finding answer

o . I W

Answer

{} domain: —1=vx=1 , Osvx=1 , O=sxs1

range : cosT1syscos™ 0 , Osy< ™2 A ¥
Y

(0,™/2) y = cos~ 'k

_ 1.0 x

1
g x o Yz 1 ?dmu.? y dx
y W2 T4 0 Area = '/a {M2+4(Ma)+0} = /4 units?

3

119 T
numm xdy = [ hmnomm(_%n._. hu /2 (1+cos2y) dy

113
={tay+'/a sinzy ] hm = /4 units®

(ili}y Area =

4(b) Outcomes Assessed : (i) HE3 (i) HE3 (i} HE3
Marking Guidelines

Criteria Marks
« (i) finding primitive 1
- finding answer 1
-+ (i1} finding petiod 1
. finding amplitude 1
- {iii} finding answer 1

Answer

iy v=[eXde=[(-8x+16) dx = ~4®+16x+c
Xx=0,v=0,c=0 , V¥ = -4 +16x

iy x=-(22(x-2) , n=2 , period = 2"/2 = w seconds.
Whenv=0 , -4x2+16x=10 , ~dx(x—-4} =0 , X=00r X =4
Centreat x = 2 . Amplitude = 2 metres.

(i}  Inviseconds the parlicle travels 8 metres.

in 1 minute the particle travels 60 x 2/ = 153 metres.

Question 5
5{a) Outcomes Assessed : PE3J
Marking Guidelines

Criteria Marks

. finding niumerical coefficient of »° 1

. finding numerical coefficient of x& 1

. finding equation for a 1

. tinding answer 1
Answer
M (d+ax)® =1+ u#%s (@x)2+°Cs (ax)®+ ... +(ax)®

=1+ ..., +126@° " +84af48 s . + &%

126 3% = 2 4 84 g La=7314
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{1

(i)

Atimpact y{A) = ¥{(B) = 0

4h = Y2 gt® and h="/2g(t-10)2 , 4(1-10)2 =2
2(1-10) =tor2(t=10)=~t , t=200ort=2%3 (butt>10)
Time of flight for particle from A = 20 seconds

Time ot flight for particle from B = 10 seconds

Atimpact x(A) = x(B}
20U =10V , V=2U

7(b) Qutcomes Assessed : (I} HE2 (i) H3 (iiiy H5

Marking Guidelines

Criteria Marks

. showing S(k} true implies S{k + 1) true

< (i) showing S{1) is true
- using logarithm faw

+ {iiy showing answer
- (iii) using limiting sum
. " showing answer

P e Y

Answer

{i)

(i

(ifi)

S{n):lnn! >nforall =6

Whenn =86, In6! = 858 6 . 8(1) istrue

It S(k} istrueforsome k26 . ie if Ink! > k for some k=6

then In(k+1)!=in{(k+1) x k1} = In{k+1)+Ink!
>he+Ink! {since k+1>e) > 1+ Kk

and so Stk +1) is also true
Iticllows that S(n) istrueforall n=6

nni>nforal n=6 , ni>e®foralines ., 1 < 1 forall n=6
nl gl

..H+..H+|d..+4+4+mu+u|+4+d+.:

120 3 4 5 8 71 @& o

AP+..H+M.+P+;I+LI+P:+;I+P.+...

20 3 41 5 &6 o7 g8 9

A..mbm+|ilﬁ4+.m+.ﬁ+.‘_l;+...v

120 &6 e e? &3

{ imiting sum of geometric series in brackets exists since — 1<r=1/g <1 )
< Alo.m. + 1 1

80 ef 1-11¢
< .”_.@um + 1

—————,

80 mmﬁml.:

10

BLANK PAGE

11
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Marks

Question 1 Begin 2 new pape Marles
. 5(10")+3
(a) Find the value of  lim 210741 2
Question 3 (12 marks) [BEGIN A NEW PAGE]
(b} A(-2,5) and B(7,—1) are two péints. Find the coordinates of the point M(x, y) 2
which divides the line AB intemnally in the ratio 2: 1. (@) . Differentiate xcos™ x 2
{c)  Solve the inequality m.v x-1. 4
{d)
A - .
(6)  Find .—._ sinxdx using the result sin3x = 3sinx ~ 4gin’x 3
B
C
N {©) A boat is attached by a rope to a jetty 2 m above the bow of the boat.
The rope is being pulled in at the rate of 1 ms™.
At what rate is the boat approaching the jetty when 3 m of rope still remains
to be pulled in? (Answer comect to 1 decimal place) 4
M
EMQ Lm a triangle inscribed in a circle. M is a point on the tangent tothe circleat B
an isa pointon AC prod i -
pomntan AC preduced so that AN is _EEE o BA. @ o Express x° + x + 1 intheform (x - AY + B where
(i) Copy the dizpram. A, B are constants, 1
(it} Giveareason why ZMBC = /BAC. i
(iii) Show that MNCB is 2 eyclic quadrilateral. , dx
4 3 (i) , Hencefind [ 2
X et 1
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Marks
Qusstion 6 (12 marks) [BEGIN A NEW PAGE]
{2} Write down the vatue of :O.m ~"C_ ; 1
5\
) Find the term independent of x in the expansion of ﬁhu + Mu 3
) 2 = (27 , .
() By considering the identity (1 + x)” = 3 S show that
k=D
2a .
3k mu;w = n4" 4
k= k o
(d)  Whatis the greatest coefficient in the expansion of {2 + w..&ua ? : 4
-7-

Question 7

(a)

®

Giventhat y = sinx, and using the resull cosx = mmnhw + !u.

(12 marks) [BEGIN A NEW PAGEK]

T
2

it can be shown that :

@ = cisx
dx
N T
= m_ﬁhh “+ lu
2
2
D., = ncwﬁh + Wu
dx’ 2
ol(x+3)+ %)
= sinf| x + — | ¥+ —
ﬁ 2 2
o=+ 5]
= sin} x + —
2
Similarly :
x]
E = mmsﬁu + m.mmu
d? 2
Therefore :
4y _ mmzh.« + mv
dx” 2

Prove, by induction, that the generalisation given above,

e, &2
RH:
when 'y

A particle js projected under gravity with speed wm s and at an angle .Mm. from

. :m.. . ... >
HE: ﬁ H+ Y u _mnoqnn:.o_.a_ﬁom::.nEﬁmna.._

= sinx

appint O on horizontal ground. It strikes the ground at P, where OP = R.

M

(i)

(83)

TFaking the x and y axes through §, show that the equation of the
2

. N " X
wajectory isgivenby y = x — g—
tn

2
. o
mmunn,c_.aﬁnzﬁmn.mroi%m”.aHi..

£

A ball is fired from O with velocity/30m s” atan angle — 1o the

4
horizontal. Find the speed of the ball when it has wravelled a horizontal

distance of 15 m from its starting point, (Take g = 10ms?)

(Answer correct to | decimal place)
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Question Two (Start a NEW booklet)

Lim tan2x
t .
(a)  Evaluate 0 a

b Solve the equation

sin@ + J3cosd =1 for 0= 8= 27

(c). Alr is being pumped into a spherical balloon at the rate of 450cm’ s Calenlate
the rate at which the radius of the balloon is increasing.at the inslant when the

radins reaches 15cm. T\ - m ar?

d) Let f{x)=cosx-Inx

() Show that a raot to f{x) = O lies between 0-5 and 1-5.

(ii Starting with a valoe of x = 1, use one application of Newton's method to
find a better approximation 1o this root of f(x) =0.

Marks

ek i ;neﬁv‘g;ﬁﬂﬂﬁwﬁmw

(a)

(b)

(¢}

(d)

uestion Three (Starl a NEW boolkder)

The region & is bounded by the curve y = cosx, x = 0,x= z msnam\ﬁmim.

2
0] Sketch R.

(ii) Find the exacl volume of the solid generated when the region R is rotated
aboul the x-axis.

It e, B, 7 ,are the roots of the cubic polynomial equation x* + 4x —6x -8 = 0

m:a;mcu_;m% b + 1 + 1

a fB y

&
Find the term which is independent of x in the expansion of | 2x* + !

3x?

The remainder when x° + ax + b is divided by (x - 2)(x + 3) is 2x+1.
Find the values of o and b,

M
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Question Six (Start a NEW booklet) Marks -

uvestion Seven (Start a NEW bhooklet)

Ma
- . 3 ; @ .
(a) Prove by induction that, for all integers n=1, ;
1 1 1 1 n ;
—_ + o ¥ = —— -
Ix2 2x3 3x4 n(n+1) , n+l ; H
: 20m 60ms”
®) Let f(x)=x"+6x for xz~3 6
X
(i) Write down the range of f(x). P

(ii Briefly explain why the invesse function f~*{x) exists. Write down

Ax arrow is fired horizontally with a speed of 60ms™ from the top of 2 20m high
the domain and range of ™' (x).

wall on level ground as represented in the diagram above.

Itis N_ en that i = 0 and v 10 where AH. u\u isthe Huowmmmch of the arrow al time ¢
1 h h of %Lﬁ ) seconds after firing,
(iti)  Find f7'(x). Sketch the praphof y = xy. .

(i Using calculus, show that x = 60¢ and y = 20 - 5.2,

(iiy  Find the time taken for the arrow to hit the ground.
x
(c) Sketch the graph of y =3 cos™ om -1). 3

n
1

(

)  Find the distance R melres from base of the wall where the arrow hits the ground.

{iv) Find the acute angle to the horizontal at which the arrow hils the ground,

(b)  1tis given that:
& 2n
1 In = k
1+x) Mﬁ » VH
LN
i Show that =4"
0] ow tha Mﬁ »u 4

2n

‘ . 2y 1 42
. Gi N - .

END OF EXAMINATION

ptapbies = 1Y
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TueKING’S SCHOOL

2003
Higher School Certificate

Trial Examination

Mathematics Extension 1

General instructions Total marks — 84
» Reading fime — 5 minutes » Altempt Questions 1-7
*  Warking time — 2 hours - All queslions are of equal valua

= Wrile using biack or blue pen
+ Board-approved calculalors may be used

= Atable of standard inegrals is provided at
the back of lhis paper

s Al necessary working should be shown in
every queslion
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Marks

Marks
Question 3 (12 marks) Use a SEPARATE writing booklet, Question 4 (12 marks) Use a SEPARATE writing booklet,
4 AABC is right-anpled at A and BPQC is a square whose diagonals meet at M.
(1) The function f{(x)=e¥ —x—3 s o zero near x=12. @ s ighi-angle % Q 4 B
Use Newlon's Method once'to find a twe decimal place approximation to this zero. k|
(b) () Write sin24 intermsof r, where = tan A 1
(i) Prove the identity cosec24-3cot24=2fan 4 —col A 3 P
M
4 (o4
(c) A, B, € are three points in a horizontal plane and M is the mid-point of AB,«CDisat
right-angles to the horizontal plane ABC. not 1o scale
The length of AB = 20 metres.
The angles of elevation from A, M, B to [ are 30°, 45°, 30°, respectively.
D
A B
' (i}  Copy the diagram into your booklet.
(ii}Prove that ABMC is a cyclic quadrilateral. 2
b B (1ii) Prove that MA bisects ~ BAC 2
M (&) A particle is moving in simple harmonic motion on the x-axis. Hs displacement,
x metres, al any lime ¢ seconds, where 120, is piven by x=10cos nt,
A naconstant,
i} Copy the diagram inte your booklet and include on it the information given. 1 ) _
0 APy the diapran y & . (i) Show that the pardicle is initially abrest at x=10. 2
(i} If CO=ux,showthat AC=+3x 1 r
’ (ii) Theperiod of the miotion is T seconds andl afler 3 seconds the particle is at
(iii) Find the exact value of x. 3 position x=b.
Find the value of b, 2
{iii) Thespeedal x=4 is 2043 m/s. Find the period of the motion. 2

(©  Simplify ny (n-1 N
c impli 215, , nz3 b
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Question 7 (12 marks) Use a SEPARATE writing booklet.

-2
{a) Solve Xoo
x+1

—-3x
x+1

(b} Consider the curve y=in

{i)  Use (a) to explain why

in ~2x

= )° In{=2x)=In{x+1)

(iiy Show that the curve has no stationary points.

Sketch the curve, showing the x-intercept.

{iv} Find the inverse function of y=In Z2x ’

x+1
expressing your answer with ¥ as subject.

. -2, .
{v) Find the area of the region bounded by y=1n ltlu. and the y-axis
x+

and the lines y=0 and p=2

End of Maper
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NEWINGTON COLLEGE

Trial Examination

12 MATHEMATICS
2003 .

Extension 1

Time allowed: 2 hours {plus five minutes reading time)

DIRECTIONS TO CANDIDATES

4 84 0 ¢ ° B

All questions may be attempted.

In every question, show all necessary working.

Marks may not be awarded for careless or badly arranged work.
Approved silent caleulators may be used. ’

A table of standard integrals is provided for your convenience.

The answers to the questions in this paper are to be returned in separate bundles
clearly marked Question 1, Question 2, elc.

Each bundle must show the candidate’s computer number.
The questions are not necessarily arranged in order of difficulty. Candidates are
advised to read the whole paper carefully at the start of the examination.

Unless otherwise stated, candidates should leave their answers in simplest exact
form.

Trial HSC Exarnination 2003

Pape 1

) Differentiate tan™

wH

b} Evaluate:

7
@) M;ﬂmww

dx using the substitution u = 4 —x7.

I3
(i) .—.a_: — x*dx using the substitution x = sin 6,
o

¢) Solve the equation 3sin & + 4cosé = 2.5 for values of @between 0° and 160°.

Give your answer correct to the pearest minute.

Question 2 12 marks Start a New Booklet

a) ()  Showitha [@.T&u%.

dx\2 d

(i) The acceleration of a particle moving in a straight line is given
by % = —2¢™" where x metres is the displacement from the origin,
Initially, the particle is at the origin with velocity 2 ms™'.

Provethat v=2e7 .
(i)  What happens 10 v a5 x increases without bound?

by ) By considering the graph of y = ¢*, show that the equation
g +x + 1 = (0 has only one real root and that this root is negative.

(i}  Takingx = —J-5 as a first approximation to this raot, use one
application of Newton’s method to find a better approximation.

¢)  In how many ways‘can the letters of the word GEOMETRY be arranped in a
straight line if the vowels mustoccupy the 2nd, 4th and 6th places.
(NOTE: The vowels in the English alphabet are the letters 4, E, J, O, .

Extension } Mathematics
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. nv ..wum,wu.ﬁ__:m + \..Wh..um@ =2y

2

Page 4

marks m._sﬁm:_ﬁv =2 Lzsin &
b) When (3 + 2x)" isexpanded in increasing powers of , it is found that the 7 . z 5
coefficients of # and x° have the same value, Find the value of 5 and show
that the two Goeficicnts mentioned are greater than all other coefficients in the
expansion/ .

Biol = wQ_H 150 3907
7

& =30"-«, 1504, 1G5k

-2 wnwu\\ .wm.n..m.b,_\\ 33552

: = 9652 336752 iait A
2) Prove by induction that 2* +4 + 6 +..4(2n) =20 (n 1) 5 ' 7 (nearest 3:7&
: e T
b) 7 )
.Jv - .
. hgv hﬂ v \&\R = nl\.&.\pl\ b m.ll\ﬁ\“\
A * A § e
"“ = v oy
NN %
5) P g T x s i dY
A particle is projected with velocity Vms™ from a point O at an angle of L K Y )
elevation . Axes Ox and Oy are taken horizontally and vertically through O. ) av s
The particle just clears two vertical chimmneys of height /i meters at horizontal v
distances of p metres and g metres from O. The acceleration due to gravity is = #. m LvT
taken as 76 ms™ and air resistance if ignored, . y M N7
6y Write down expressions for the horizontal displacement x and the _ \_q w je” Z
vertical displacement y of the particle afier time £ seconds. _ L = e s
A -7
1 2 L w = - >
G  Showthat p7 o3P (Ftan @} m ZV 2e
ptane—h : - =
.\NV Vo= .N [ -
(i) Show that tan o = 2E2D, L =g v=2
Pq
2 =2% €, c=0
* -
ly=2Ze
END OF PAPER *
- - oc
v E4e
e
+ -
v==-2e *©

Jodially v > 0 and V#EO - \&.mn%lﬂm\ v
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