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General Instructions

Write using blue or biack pen

Diagrams drawn using pencil -
A Board-approved calculator mnay be used

A table of standard integrals can be found on
page 12 of this paper

Use the Multiple-Choice Answer Sheet
provided

Allrelevant working should be shown for
each question

Additienal Materials Needed

= Multiple Choice Answer Sheet
= 3 writing booklets
= 1 sheet of working out paper -

Structure & Suggested Time Spent

Section I

Multiple Choice Questions
+  Answer Q1 - 7 on the multiple choice
answer shest
¢ Allow 15 minutes for this section

Section IT
Extended response Questions 8-10
* Attempt all questions in this section in a
separate writing booklet
*  Allow about 105 minutes for this section

This paper must not be removed from the examination room

Diselaimer

The confent and format of this paper does not necessarily reflect the content and format of the

HSC examination paper.

Section 1 7 Marks

Allow approximately 15 minutes for this section

Use the multiple choice answer sheef for Questions 1.7,

1, Ifthe angle between the lines ¥ =3—2xand y=5x+7is a, the value of tancis:
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2. Suppose that & is obtuse and sina =%_i. The exact value of sin 2« is:
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y = &isln 2z

x*»

The diagram above shows the wave 3 =5sin 2x with a maximum turning point at {p,q) .

The coordinates of the turning point are:

4. The polynomial F(x}is monio and of degree 5. It has a single zero at x=4and a
double zero at x =-3. Its other two zeroes are not real.
Which of the following equations best represents P(x)?
A. bt e’ +dc vex f
B ( =)z +3Y (37 + brv-o), where B —de <0
C. (= (x+3Y(x—-D)(x—c)
D

(x— Y +3V (7 +bx + o), where b —de 2 0

5. Which of the following is an expression for j sin? 3xdx?
1,
A x——sinbx+C
12
B. x+-é-sin6x+C
C. i—--r1~~si116)c+C
2 12
-{+i-SM6x+C
2 12

6. Inorderto find the area of the shaded region in the diagram below, four different

students proposed the following calculations:
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Student 1: Iez‘ dx Student 3: Iez”dy
1

0

1 &
Student 2: ¢° - Je" dx Student 4: I’lﬂngJ’dy
o 1
Which of the students is correct?
A. Siudent 2 only
B Students 2 and 3 only
C. Students 2 and 4 only
D Students I and 4 only




7. Line TA is a tangent to the circle at A and TB is a secant meefing the circle at B

and C.

Given that TA= 6, CB= x and TC = 4, what is the value of x?
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END OF SECTIONI

Diagram Not To Scale

Section 11 56 Marks
Allow approximately 105 minutes for this section
Answer question 3 in separate booklets,
Question § Begin a new booldet 19 Marks
1
a. Solve -=<0, 3
3 x
b. Write as a Cartesian equation the parameiric expressions x = 4¢,y = 1, i
¢. Delermine lim sin3x . 1
=0 5x
a2 \ I
d. Evaluate J‘} = dv using the substitution x=2cosu. 4
4-x
e. Consider the curve whose equation is f(x} = 5 o 5
—X
i Find the domain of the function. 1
il.  Show the function is an odd function, 1
ili. Show that the fitnetion is increasing throughout its domain. 2
iv.  Sketch the curve. 2

Question 8 continues on next page

6




i

ii.

Diagram Not To Scale

In the diagram above Celia is standing at her window C, which is  metres above a
point G on the ground. Two boys, Alex and Ben, are standing in the garden below the
window at the points A and B respectively. The interval AB subtends an angle of
120° at G, From Andrew, the angle of elevation of Celia is 30°. From Ben, the angle
of elevation of Celia is 60°. The distance between the boys is x metres,

Show that the distance AG is #+/3 metres and find a similar expression for 2
the distance BG.
Show that 3% =134 2

End Question 8

Question 9 START A NEW BOOKLET 22 mavks

a. The point P(2ap,ap®) is a point on the parabola x* =4ay.

P(2ap,ap”)
biagram Not To Scale
i. Show that the equation of the normal to the curve at P is x+ py=2ap+ap’. 2
ii. Find the coordinates of the point Q where the normal meets the y axis, 1
iii. Determine the coordinates of the point R which divides PQ externally in the 2
ratio 2:1.
iv. Find the Cartesian equation of the locus of R and describe the loeus in 2

general ferms.

Question % continues on next page




b. Consider the polynomial P(x) =42 +4x* -3x-3
i.

ik,

e. i Express 3sin0+ /2 cosQin the form Rsinff+a) where R > 0 and

ii.

Express P(x)as a product of its factors.

for0<@<x.

I o .
Use the substitution ¢ = tan o find the general solution to

the equation 3sin @ —2cos# = 2. Give your answer to the nearest degree.

Using the principle of Mathematical Induction, show that

1 2 3 "
—+—2‘+—;+...+—nﬁzH
2 20 2 2

0<a<£.
2

3sind+2 cosd.

Hence or otherwise, solve the equation 4sin® 84+ 4sin® @—3sinf =3

nz—‘:z,whennzl.

Hence or otherwise, find the minimum value of the expression

End of Question 9

fi

Question 10 continues on next page

Question 10 START A NEW BOOKLET 15 marks
Diagram Not To Scale

AB and AC are tangents of circle with centre O,

Neatly copy this diagram into your booklet, 1

Show that ZCOB =22£4BC. 2

Hence or otherwise, prove that ABOC is a cyclic quadrilateral. 2

i Use the facotr theorem to find one factor of f(x) =x{x+1)—ala+1), 1

where a is a constant,

ii. By long division or otherwise, find the other factor of £(x}. 2




STANDARD INTEGRALS

¥y
C
“ B
A-L0) o By x Mz - O ng 1, w#£0ifn <0
41
1 .
—dr =Ine+C, x>0
£
o iy —leyo a#0
In the diagram above, the points A(-1,0), B (1,0) aud C all lie on the circle with the ek = a 1
centre O and radius of 1. Let ACOA=¢g and let ZCBO=4.
1.
i. Given the ling BC has gradient s, find its equation. 1 / cos o dor == sinax + C, a#£0
ii. Show that the x coordinates of B and C are the solutions to the equation. 2 1
/sin aydr = —scovar +C, a#0
(l-l-mz)x2 —2mtx+mt—1=0.
. 1
fii. Using this equation, find the coordinates of C in terms of m. 2 / sec? ardr == ;tu nar +C, a#0
; 2tan
. Henco deduce that tau2f = ﬁ 2 /sec a.rtan qu de 1 secar + O, a0
- ! a
f—%d‘r = 1tun“lf-i—G, a0
a4 ot a a
End of Question 10 f e —sin 12 + c, a>0—u<r<a
v Wz
1 5
f—————m f’.l" = l]_'[ (:1' + \Y .Tz _ "3) +C, r>a> [§]
End of Section II '
1 I"_T
END OF PAPER fm——_?rg(f.r =In (r-{-vt +<
— — 11 -

NOTE: Inwr=1loy, 2,2 >0
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