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INSTRUCTIONS
¢ There are 2 sections each of different value.
+ Siart each section in a new booklet. Section 1 consists of § multiple

Choice questions and Questions 6 and 7 (25 marks).

Section 2 consists of Questions 8 and & (20 marks).

Start each question on a new page.

All necessary working should be shown.

Approved scientiftc calculators may be used.

Marks may be deducted for careless or badly arranged work.

A table of standard integrals may be found on the back of this paper.

STANDARD INTEGRALS
" 1 . s
fxdr =—x" e Lx=0,ifn<0
n+l
1
f—(b: =lnx, x>0
x
ax 1 X
fe dx ==&, an0
a
1.,
fcosm:dr ==sinax, a=0
a
. 1
fsmardx: =a—cosax, a=0
a
2 L
fsec ax de =;I-tanm, a=0
1
fsecartanm:dr =secar, a=l
a
J‘%dv =-I-tan'1£, a=0
arx a a

H

Im=

IJ;21_7[& =]n(x+v'.‘c2—ag),x>a>0

. g X
dx =sin’ >, a>0, -a<x<a
a

f ! & =1n(x+v'x2+a1)

NOTE: lnx=Iog,x, x>0

HSC Mathematics




SECTION 1 START A NEW BOOKLET

Muitiple Choice (5 marks}

Answer in your writing booklet.

Choose the correct answer.

QUESTION 1

Which function best describes the following graph 7

a
-

-1 X

(A) zsin“12x (B) 35in‘1;—c {© 3sin12x (D) %sin 3

Multiple Choice Questions continued

QUESTION 3 i

If F(x) = e**2 then the inverse function i x)is? ‘

(A) Inx-—2 By hx+2 © Inx+2) D) in(x-2)

QUESTION 4

6 —
f Vo-ax7 dx =

@ st g ® snZ4c

©  Esin e O 3sintZ4c

QUESTION 2

A pair of parametric equations which could represent x? 4 y? = 9 is 7

(A) x=3cos8 andy = sind B) x=3tandy=-3t.

A(C) x = 3cos@ and y = 3siné Oy =x= -;- and y = 3t

QUESTION §
Whi.ch of the following is not a property of the parabola x2 = % y?
(A)  the latus rectum has a length of % lnits
. ‘ 1
935 the co-ordinates of the focus are (0, -
pG), the equation of the axisisy = 0

QB) the equation of the directrix is y = — 6—14

End of multiple choice




QUESTION 6

(a)

(®)

(©)

Differentiate:

_15
6

Gy  (sin~4x)?

(i tan

{)  Showthat f;(xcosﬁlx —V1—x%) =cos'x

(ii)  Hence, find the exact area bounded by the curve ¥ = cos~x, the x axis

N

and the lines x = 0 and x = —.

START A NEW PAGE

(10 marks)

The points F(2ap, ap?), ((2aq, aq?) and R(2ar, ar?) lie on the parabola x? = 4qay.

The chord QR is perpendicular to the axis of the parabola. The chord PR meets the axis

of the parabolaat U
—

The equation of the chord PRisy = %(p + r)x — apr.

The equation of the tangent at P is y = px — ap®.

® Find the co-ordinates of U,

(i)  The tangents at the point £ and O meet at the point T
Show that the co-ordinates of T are {a(p + q), apq)

(iii)  Show that TIJ is perpendicular to the axis of the parabola.

(Do NOT prove this)

(Do NOT prove this)

“_____.———'——“_—‘“_hs

QUESTION 7 START A NEW PAGE

{a) Evaluate cos (Sirf1 (—1%5)) without the use of a calculator.

(b} Prove by mathematical induction that:

() 4" —1 isdivisible by 3 foralln = 1.

. £ 1 . a
O Zl(Br—Z)(Sr+1)_3a+1

END OF SECTION 1

(10 marks).
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SECTION 2 START A NEW BOOKLET
QUESTION 8 START A NEW PAGE (10 marks)
(a)  For the function f(x} = x* — 8x,
)] find the domain over which f(x) is montonic increasing. 1
iy  find the equation of this inverse function, £~2(x) over this restricted
domain. 2
(iii)  state the domain and range of the inverse function £~*(x). 2
(iv)  partof the graph of f(x) = x? — 8x has been drawn below.
' yaxis +
< - / »
X axis
NOT TO SCALE
A 4
Copy this diagram into your booklet and on the same number plane
sketch the graph of y = f~'(x). 1
(v)  find the point of intersection of £ (x) and f~1(x), 1

Questfion 8 continues

Question 8 continued

(b)  Write sin (ch:as‘1 @)) in the form avh , wheré g and b are rafional.




QUESTION 9 START A NEW PAGE (10 marks)

4

P(2ap, ap?) is a point on the parabola x2 = 4ay.

e Show that the equation of the normal to the parabola at the point P is

x+py = 2ap + ap®. : 2

(ify  Ifthe nonmal at P cuts the y-axis at {2, show that the co-ordinates of

QO are (0,2a + ap?). 1

(iii)  Briefly explain why O does not lie on the directrix. 1

(iv)  Show that the co-ordinates of R which divides the interval PQ extemally

in the ratio 2:1 are (—2ap, 4a + ap?). 2
{v)  Find the Cartesian equation of the locus of R. 2

(vi)  Show that if the normal at P passes through a given point (k, k) thenp

must be a root of the equation ep® + (2a — k)p —h = 0. 1
(vii) Hence state the maxinmun number of normals ic the parabola x? = 4ay

which can pass through any given point. . 1

END OF SECTION 2
END OF ASSESSMENT TASK
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