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6. A particle is moving so that its velocity, v and displacement, x are related by the
equation v = -6(5 —6x +x%)
a) Find the endpoints of the motion.

b) Show that the motion is SHM and find the centre of motion.

c) ‘What is the maximum speed achieved?

Catholic Secondary 2003 Trial Questions 3b, 4b, 5¢, 6¢ and 7a are recommended for you to complete/

Mathematics Extension 1 HSC Portfolio 2004-2007
43 -



- E -
LBOT-500T ONOJH0d DSH T WOISUING Sonewiainey

SUOREUIqUO PUE ST EIIUad SutAToAul ANIqeqol] "¢

Uo1RIou

7, Pue 1, pue [eLI0joeg Jo uopeieadisjul puB asn pue suoneynulisd pue SUCHEUIqIIOD 10] Se[nULo T

(yuswaBuerre 3o0) vonEnunad pue (UONOIAS 10) UOPBUIQLICS [ SIS} 94} UasMIaq

20usIAIIIp pue suonuya( se[diound uonippe pueuoneaidyyum Supnpour ‘senbnngos Fupunoy [

urro} ajerxdordde ue ul wet)) Sa)EOTUNUALCS PUE SWS[qoId 0] SUONN[OS [ROTBWSIEW SsYen[eAs LTH

SONELLAYJRLL JO SERIE JUDIDIIP WO UMEBIP SBIPI Team)aq sdrysuoriejalreiur sajewaidde 1HH

OIQEqoL] pa)e[ay] PUt SUOLEUI(UI0,) "SUOEINILARy ¢ [ 91do],

- Zv -
L00T-900T oNoepIed HSH T WeTsua)Ny sonemaei]

‘ajoned 9y3 Jo UOHE[EITE puB A)100[94 ‘UonIsod [eTIIUT AU UL (q

‘(wonow Jo anuea) uonsod wnpgnba pue epmrdure ‘pomad
S} Uy PUR BOTON onowwrery ojduing Furcfiapun st aporxed oyl 1Bt MOYS (e
TS0y 4 € = ¥ AQ UAALS 511 ‘owum Je sfonted € Jo X ‘jusuwaoe(dsip oy, gy

“INOY UL JATE 93JJ00 o} JO aInjeraduia) a1 puLy ‘.77 2njelads)

IRIM TQOT B UI SOINUINE (7 T D05 01 D 06 WOIJ S[000 231309 Jo dna v (q

“uorenbo SI 03 UONNJOS ST IULISUCD B 5T ) BIDYM , 80 + Y = I JeU} MOUS (&
g-D7-= 35’/&lj :uonenbe o1 Aq passeadxa

STSI[, * ¥ emyeiadius) woo1 pur Apoq a1 Jo sanjeradis) o) Team]aq SOURINJIR 21 0)

reuonzodoxd st yeay saso] Apoq © YOI T8 28I a1} 1By $2)B)8 SUT{00d JO MB[ S, U0IMBN v



2. A particle is projected at an angle of o with a speed of 90 m/s from a point on the ground.
Using g =10 m/s
a) Find the value of o if the particle is 270m away from its projection point when it lands.

b) What value of d will make the particle land furthest from its starting point, Justify your

answer.

3. Water is poured at a constant rate of 36 cm’/s into a conical vessel of radius 30cm and height
60cm , After t seconds the height of the water is h cm. Find the rate at which the surface area, S

of the top of the water is changing when the depth of the water is 32em.
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The Tournament of Mind Competition requires a team of 7 students. The team must include
students from at least two vear levels with a minimum of two students from year 7 and a
maximum of four students from any one year.

At a particular school: five students from year 7, three students from year 8 and two sﬁdents
from year 10 want to enter. Show that 110 different teams can be formed from this group of

students.

An ant starts at the top left hand corner and walks along the gridlines to the bottom right hand

comer of a 5 by 4 grid as shown

a} Explain why the number of arrangements of the letters RRRRDDDDD will give the

number of routes the ant can travel.

b) Find the number of routes the ant.can travel.
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Topic 7 : Physical Applications of Calculus
HEI1 appreciates interrelationships between ideas drawn from different areas of mathematics

I1E3 uses a variety of strategies to investigate mathematical models of situations involving projectiles,
simple harmonic motior, or exponential growth and decay

HES applies the chain rule to problems including those invelving velocity and acceleration as functions
of displacement

HE7 evaluates mathematical solutions to problems and communicates them in an appropriate form

Related rates of change involving the use of the chainrule
Exponential growth anddecay with consideration of the surrounding situation
Velocity and acceleration as functions of displacement

Simple Harmonic Motien

ook Wb

Projectile Motion
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1

Work Sample 2 3 ) i) Find J- dx
. a i
i Sketch y= 2);2 —x -3 showing asymptotes .(Justify your sketch) A1—x?
X+ x-2

x

ii) Find —gx—tan‘l( — )

2. Sketch the function y = (x-2)* + 4, Using a different colour ketc] ame axes ::
y= S iii) Hence show that , for 0<x <1, tan™ X =sinTx
(z-2"+4 ’ - ’ i—x?

NS
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¢) Use one application of Newton’s Method with a first approximation of x =-0.5 to approXimate

the root

d) Which gives a better indication of the root in this case : Newton’s Method or the Halving the
Interval Method ?

The actual root of a particular function , y = £{x) is x =3, A first approximation, x =2 is used
with Newton’s method and results in a second approximation that is undefined. Draw a possible
fimction, y = f{x} for which this occurs. Explain this situation in terms of both the forrmula and

the geometrical conditions.

Mathematics Extension 1 HSC Portfolio 2006-2007
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b)

i) Sketch y= sin"2x . State the domain and range of this function.

fi) Use the Trapezoidal rule with 2 strips to estimate the area bounded by this function

the x-axis and the linex=% .

iii) Find the exact value of this area using integration.
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4,

5.

In the expansion of (1 + ax)’ the coefficient of %% is twice the coefficient of x%. Find the value of

the constant a

a) Show that "Cy +2°Cy +3 "Ca + ...+ ([@+1)"C, = (n+ 202"

b) Find the sum *Cy - °Cy +"Cz= .ot ((1EIC,__ Wiite your answer in simplest form.

1.2

23 34 (n+1)(nt+2)

Mathematics Extension 1 HSC Portfelio 2006-2007
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Topic 6 : Inverse Functions and Inverse Trigonometrie Functions

HE1 appreciates interrelationships between ideas drawn from different areas of mathematics
HE4 uses the relationship between finctions, inverse functions and their derivatives

HE7 evaluates mathematical solutions to problems and communicates them in an appropriate form

Concept of one-to-one functions and inverse functions and their graphs
Inverse trigonometric functions and the graphs of y =sin “x,y=cos 'z and y= tan™'x

Simple properties of inverse trigonometric functions

Ao

Derivatives of the inverse trigonomefric functions and the corresponding integrations

Mathematics Extension 1 HSC Portfolio 2006-2007
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Tonic 4 : Induction 4, Use the substitution u = z* +1 to find _[(z3 2%+ Dx.
HEI appreciates interrelationships between ideas drawn from different areas of mathematics

HE2 uses inductive reasoning in the construction of proofs

HET7. evaluates mathematical solutions to problems and communicates them in an appropriate form
1. Process of inductive reasoning

2. Application of inductive reasoning to proofs invalving inequalities, sums and divisibility. Note: the

syllabus requires knowledge of proof by induction of the formula for C,

5. a) | Find jsm24xdx

Mathematics Extension 1 HSC Porifolio 2006-2007 Mathematics Extension 1 HSC Portfolio 2006-2007
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Work Sample 4
1. Prove the following by Mathematical Induction

4) 5" +2(11)" is divisible by 3 for all positive integers »
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2. i) Use Mathematical Induction to show that In{n!) > n for all positive integers n 2 6

ii) Hence show that for all positive integers n = 6

1 1

T —

n
nl e

Mathematics Extension 1 HSC Portfolio 2006-2007
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jif)

3.

Hence show that
1+1+1_|_1+1 1+<103+ 1

o2 34 sEost T 60 S, )

Explain how the induction process must be modified if proving a statement is true for all

a) positive even integers

b) positive odd integers
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