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Section I — Multiple Choice

§ Marks
Attempt Questions 1-6

Use the multiple-choice answer sheef for Questions 1-6

HIGHER SCHOOL CERTIFICATE

ASSESSMENT TASK # 2

Mathematics Extension 1

General Insfructions
» Reading Time — 5 Minutes.
¢  Working time — 90 Minutes.
+  Write using black or blue pen. .
* Board approved calculators maybe used.

e The Board Approved Reference Sheet is
Provided,

s AL necessary working should be shown
in every question if full marks are to be
awirded.

s Marks may NOT be awarded for untidy or

badly arranged work.

+ Answer in simplest EXACT form unless -
otherwise instructed.

Attempt Questions 1-9

The mark value of each question is
shown on the right hand side.

Attempt Questions 1-6 on the
Muitiple Choice answer sheet
provided.

Each section is to be answered in a ' 3

NEW writing booklet, clearly
fabelled Question 7, Question 8 and
Question 9.

Total Marks — 63

Examiner A, Wang

What is the derivative of ¥ = 3sinx — 4cosx ?

S

A —=3cosx ~4sinx

A) o

(B) @ =3cosx+4sinx
dx

) é’-=—3(:05.1:-!-45in.1r
dx

(D} Q:—Zﬁcosx—tisinx
dx

In how many ways can 12 students of unique height be arranged in a line,
sa that the tallest and the shortest student never come together?

(A) 11110

(B)  101x10
© 111x9
(D) 100x1t

Consider the function f{x) =x* + 3x* —x — 5. Tt has one root at x =--1.
Take x =2 as a first approximation for this root. B

Using two appligations of Newton's method, which of the following is a better
approximation for the root?

(A)  x=-1257
B) x=1257
€ x=-152
@ - x=1512




In the diagram 4,'B, C and D are points on a circle with centre 0.

£ BAD =x®and £ BOD = £ BCD.

A
NOT TO SCALE *
B
/ D
C
Wha is the value of x?
A) 75
(B 120°
© 90
m ec°
. . *C
What is the solution to ——2%-=1 7
GVI
® 4
c 6
o 2

What is the length of the chord of the parabola x° += day passing through the verfex

and having slope tan 7
(A) dacosecacotq
B) dasecatana
(€} 4datosacota
(D)  dasinatana

Section 11

57 marks
Attempt Questions 7-9

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

Tn Questions 79, your respanses should include relevant mathematical reasoning and/or calculations.

Question 7 (19 marks) Start a NEW Writing Bookdet

(&)  The diagram below shows a parabola defined by the parametric equations

x=2!andy=r?
¥
'P
A
fYPvs
1]
x
R .

i) Write down the equations of the tangents at the points P(2p, p*) and 024, g 1

if} Show that the point of interscction of the two tangents is R(p + ¢, pg). 2

iiiy  Show that the equation of the chord PQ is (7 + @x—2y—2pg=0. 2
iv)  Points P and O move on the parabola in such a way that pg =-2. 1

Prove that the chord P() always passes through the point A(0, 2).

v) N is the intersection of the chord PQ and the line through R and O. 2
Show that R¥ is perpendicular to PQ.

Question 7 continues on the next page
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Question 7 (continued)

b)

’C)

d)

In the diagram below, DG is a tangent to the circle at D

GABF and DCF are straight lines.

G

i} Copy the diagram into your writing booklet,

ii) Prove 2 %X £ADG = /BEC + /BFC.

I
Evalvate lim-—sin—.
0 x 21‘[

Find:

‘ i} ~%cns(\ﬁ?)

d .
ii —t 3x
i) 0 an(sin3x)

Show that g—(sec x)=secxtanx
i1

Find the area bounded by the curve y = sin[%] ,thelinesx=—x,x=m,

and the x-axis.

End of Question 7

Question § (19 marks) Start a NEW Writing Booklet

a} O is the cenire of the circle APB.
BPQ, ORQ, ARF and AOB are straight lines, ~ QOB = 90°.

2]

iy Copy the diagram into'your writing booklet.

10 Prove that 4, 0, P and (J are concyclic points.

b) In how many rearrangements of the letters of the word SCINTILLATING
will no two T's appear together? *

c) The function f (x) = x* — In{x + I) has one root between 0.5 and 1.
1) Show that the root lies between 0.7 and 0.8.

© il Hence use the halving interval method to find the value of the root
correct fo 1 decimal place.

Qﬁestion 8 confinues on the next page,




Question 8 (continued)

d

Let A be a point on the parabola x° = 4y whose coordinates are (th brz)
Tangents arg drawn from A4 {o another paraboiax2 4ay, where b > a.
These tan gents touch the parabo]'cu2 =4ayat P(Zap, ap®) and Q(Zaq, aq’).

From P and ), normals are drawn to intersect at &,

i) Sketch a diagram to represent the above information. 1

)  Show :h;t b — 2bpt +@2 =0 and b2 - 2bqt +g?2'= 0 2

iii)  Show that the ccord\inates of N are given by |
x=-apalp+a)y=al (p+a)’ ~pg+2]

iv)  From part i) above, show that a(p + g} =~ 25t and apg = b, 2

v) Hence show that the locus of &, the Intersection of the normals t? *=day, ¥

is the curve ) .
x*(4b- ) = dab{y—2a)’.

End of Question 8

Question 9 (19 marks) Start a NEW Writing Booklet

a)

b)

7

TFhe incircle of triangle CDE has centre () and touches the sides of A CDE at
The circumeircle of triangle CDE meets CO produced to H.

=

H

i} Copy the diagram to your writing booklet,
i) Prove that # is the midpoint of arc DE.
iii)  Provethat AODV = AODY,

iv)  Prove that £ ODH= /£ DOH.

v) Prove HD=HQ.

i) Simplify cos(4—B)—cos(d + B)

ii) Prove by the methed of mathematical induction that
sin W sin3w +sin S+ ...+ sin(2a—Dw= M
2sirw

for a constant w and for integers n> 1.

The straight line y = mx + b mees the parabola x* = 4y at two points J, and N.

M is the midpoint of LN,

i) Find the coordinates of Af in terms of 1 and b,

i) Find the locus of M if b =-2.

fii)  Whatare the restrictions on the domain of M7 Tustify your answer,

End of paper
8
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Question 7

The diagram below shows a parabola defined by the parametric equations

{a)

)

iy

iii)

x=2mdy="¢

Y

A

p

4

N
e x
o
®

Write down the equations of the tangents at the points P(2p, P and 0024, 9.

Tangent at P: y=px —p
Tangentat 0; y=gx—g"

Show that the point of intersection of the two tangents is R(p + ¢, pg).

p=px—p* ~{1)

y=qi-gq - 2

Equating (and 2~ (p~qlx=p*—¢’

Slp—g=@-9 et

Lox=ptg .

Substitute into (1)1 y=p(p+ ) —p*
Sy=pg

.. the poinl of intersection is {p + g, pg).

Show that the equation of the chord PQ is (p + qlx — 2y —2pg=0.
2 2
m =2 P
¢ 29-2p
_{g-pXg+p)
2(g-p)
=i(p+4)

Cay-g =i(p+adx-29)
L a2p-29 =(p+q)r—29(p+q)

s+ @x-2y+2¢ - 29(p+g)=0
w{ptgx-2y-2pg=0

Solutions

-1




()

¥)

Points P and { move on the parabola in such a way that pg =--2.
Prove that the chord PQ always passes through the point A(0, 2).

Substitute pg=-2 into {(p+g)x—2y~2pg=0
Mpt@x—-2y+4=0

y-intercept whenx=0

S-2y+4=0

Ly=2

ie. (0, 2) always lies on the chord PQ,

N is the intersection of the chord PQ and the line through R and O,
Show that R¥ is perpendicular to PO,

Fii
m.,,=——
. ptg
_ 2
ptg
-2
M, X, =+ p+g)—
o) T2 p+q
=--1
PO LRN

_b)

<)

In the diagram below, DG is a tangent to the circle at D,
GARF and DCF are straight lines.

G

i} Caopy the diagram into your writing boaklet.

i) Prove2x ZADG= LBEC+ £BFC.

LADG= L ABE

(angle between tangent and chord)
Similarly, £ ADG= £ ACD :

£BEC+ /BFC=2x— (L EBF+ £ ECF) (angle sum of quad. BECF)
ZEBF=x — Z ABE (straight /) .
Similarly, Z ECF=n — £ ACD

S LBEC+ ZBFC=Z ACD+ £ ABE
S LBECH LBFC=2% Z4ADG

BEvaluate ]imisini.
=0 x 2T

, b, x . sinE
lim—sin— =lim—2&
x40y 2 A x
. (sinE: 1
:llm[T”x—]
130 = r
1 .. [sing&
=—xlim :"
2r M| =

1

2z




d)  Find:
b Leosn)
dx
d d 1
Ecos(\/;)— Ecos(x )
=—gin(x})x tx?

3 Sin(.t§}
2

. d
ii —tan(sin 3;
)] e an(sin 3x)

4 tan(sin 3x) = sec? (sin3x) X i{sin 3x)
dx dy

= 3cos3xsec’(sindx)
d
) Show that & (secx) =secxtanx
x

—(secx) = E (cosx)

= u(cosx) X {--sinx}

_ sinx

cos’x
~ sinx 1

Cosx COoSXY
= tanxsecx

f Find the area bounded by the curve y= sin[%), thelines x=—m, x=m,

and the x-axis,

rn= 2 snf 2 s
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