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MATHEMATICS

Directions to Students

e Reading Time : 5 minutes e Total Marks 100
e  Working Time : 3 hours
e Write using blue or black pen. e This paper contains two sections.
(sketches in pencil). e Section 1 contains ten objective response
questions.
e Section 2 contains six free response
questions.

e All questions may be attempted.

e Board approved calculators may e Section 1 Q1-10 Multiple Choice
be used 1 mark each
e Section 2 Ql1-16
15 marks each

e A table of standard integrals is provided
at the back of this paper.

e All necessary working should be shown in
every question.

e Answer each question in the booklets
provided and clearly label your name
and teacher’s name.

This paper has been prepared independently of the Board of Studies NSW to provide additional exam preparation for students.
Although references have been reproduced with permission of the Board of Studies NSW, the publication is in no way connected
with or endorsed by the Board of Studies NSW.



Section 1 10 Marks Answer on sheet provided.

What is the exact value of cosec 4?“ ?
@A 2
B -2
c 2
© 5
D _2
(D) B
2. Which of the following quadratic equations have two distinct real roots?

(A) y:x2—4x+4

(B) y=x+dx+4

€ y=x'-dx-4

D) y= X +4
3. 3
What is the value of r2 9
r=1
(A) 384 (B) 34 © 2 (D) 24

4, A rubber ball is dropped from the top of a building, which is 170 metres high.

Suppose each time it hits the ground it rebounds % of the distance of the

preceding fall. What total distance does it travel before it comes to rest?

(A)  113im (B) 255m (C) 510m (D)  850m




What is the equation of the graph below?

y

(A) y=Inx
(B) y=1+Inx
© y=Inx+1)
_1
O Y=~
e
A
24 _~48°
B
18
C

In the diagram above, which of the values is closest to the length of the side
BC?

(A) 16 B) 18 < 24 D) 322

2
What is the value of j N4 - x2 dx ?
2

A) 37n (B) 2n (©) 3n (D) 47




\
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The graph above shows the velocity of a particle for the first 10
seconds of its movement. If the particle starts at 2 m to the left of the
origin, where is the particle after 10 seconds?

(A)  Atthe origin
B) 4 metres to the left of the origin
(C) 4 metres to the right of the origin
(D) 2 metres to the right of the origin
9. What is the approximate value of logs; 37 ?
(A) 1.26 (B) 2.24 © 2.99 (D) 348
10. Which of the following functions describe a curve with amplitude of 2 and a

period of 4w ?

A)

(B)

©
D)

y=1+2cos%x
y=2—sin%x
y =2 cos 4x

y=2+ 2cos 2x




Section 2

Question 11 (Start a new Booklet) Marks

37 +2.11

(a) Calculate the value of —————
1.45%x2.22

correct to 4 significant figures.

(b) Solve 14x-2l=14 . 2
(©) Write the fraction with a rational denominator. 2
3+ J§
(d) Write down the domain and range of the function y = )% 2
(e) ABCD is a parallelogram. The coordinates of A, B and D respectively are
(14),(5,7) and (-2,-3) .
(1) Show that the equation of the line ABis 3x—4y+13=0 . 2
(ii) Calculate the distance of the interval AB. 1
(iii))  What are the coordinates of the point C. 1
(iv)  Calculate the distance from D to the line AB. 2
(v) Hence find the area of the parallelogram ABCD. 1



Question 12 (Start a new Booklet)

(@)

(b)

(©

(d)

Differentiate with respect to x.
x 5
(i) (6¢™ +2)

(i)  3x cos2x

()  Find J 3 sec” 4x dx

3

(i1) Calculate j 2x dx , leaving your answer correct to 2
1 2x +5

decimal places.

Consider the triangle below.

6) Calculate the length of the smallest side (write your answer
correct to 3 significant figures).

(ii) Calculate the area of A ABC (write your answer correct
to 3 significant figures).

. . 3L .
Given the function y =27 —x" . Find the equation of the tangent at the
point where the curve cuts the x-axis.

Marks



Question 13 (Start a new Booklet) Marks

(a) 6)) Show that the coordinates of the vertex of the parabola 1
y=2x" +8x + 16 are (-2.8) .

(ii) Find the focus of the parabola. 2

(b) 3

Given that AC and BD are diameters of the circle. Prove that AB = CD .

(c) 2

If AACB Il A AED ,find the values of x and y.

2 3
(d) A bowl is formed by rotating the curve y = % between x =0 and x = 2

about the y-axis. Find the volume of the solid formed.

(e) ) Copy and complete the table below for the function y =log, x . 1
Write your answers correct to 2 decimal places.

X 1 2 3 4 5
Yy
(ii) Using the Simpson’s Rule find an approximation for 3

5

J log, x dx .
1

Leave your answer correct to 2 decimal places.



Question 14 (Start a new Booklet)

(@)

(b)

(©

(d)

(e

Solve the equation 2sinx+ 1 =0for0<x<2x

. y Do . 2 .
Ricardo’s Pizzeria makes pizzas that have an area of 36w cm™ . They slice
their pizzas into 8 equal sectors.

Ben does not like the crust of his pizza. His mother cuts the end off each
slice of the pizza as shown in the diagram.

>

How much pizza does Ben’s mother cut off his pizza?

Cut made here

S5x +

. X+ 1
Solve the equation x — xe =0 for x.

Calculate the area between the curve y = In (x — 1), the line x = 4 and the
X-axis.

1) Show that x = %, 2?7.[ are the solutions of the equation

l+2cos2x=0forO0<x<Tm .
(ii) Draw a graphof y=1+ 2cos2x for 0 <x<m
(iii))  Find the area between the curve y = 1 + 2cos 2x and the x-axis

T, <2n
for 3_x_ 3

Marks



Question 15 (Start a new Booklet)

(@)

(b)

(©)

(d)

Simon collects Olympic pins at the rate given by the formula

R=3+ % , where R is the number of Olympic pins collected per day.

If Simon has 4 pins to start with, how many pins does he have after 16
days?

In her training for the Olympics, Susie swims 800 m on the first day of
training. She increases her distance swum by 20 m each day. She continues
her training for 200 days in total.

1) How far does Susie swim on the 200" day of training?

(ii) What is the total distance Susie swims in her 200 days of training?

Lo 2
The formula for the sum of a series is given as S, =3n + n”~ . Calculate the
15™ term of the series.

Karen borrows $450 000 to buy a house. The loan is charged 9% p.a.
interest, compounded monthly over 25 years. Karen makes monthly
repayments of $M.

(1) Show that the amount owing after 2 months ( A, ) is

A, = 450 000 (1.0075)° — M(1.0075) — M

(ii) Show that the amount of each repayment is $3 776.38 .
After 10 years (i.e. 120 repayments) the interest rate is lowered to 6% p.a.
(iii))  Calculate the amount that Karen still owes after 10 years.

(iv)  Calculate the new repayment amount if the loan will still be paid in
the 25 year period.

Marks



Question 16 (Start a new Booklet) Marks

(a) Consider the curve y = - 12x+4 .

(1) Find the coordinates of any stationary points and determine their 3
nature.
(i1) Hence sketch the graph of the curve showing the stationary points 2

and the y-intercept.

(b) A radioactive substance decays according to the formula Q = Q e “

Initially there is 250 kg of the radioactive substance and it has a half-life of

150 years.
6)) Calculate the exact values of Q, and k . 2
(i)  Find the amount of time to pass before there is only 50 kg 2

remaining of the substance (leave your answer rounded to the
nearest year).

(©) A pyramid with a square base is inscribed in a sphere of radius 4 cm . Let
the base length of the pyramid be x and its height be 4.

( =
e\

(1) If the diagonal of the base of the pyramid is z cm, show that 1
7 =2x".
(i1) Hence show that x” = 164 — 2h° and that the volume of the pyramid is 3

V= %{16%12 —on’) .

(iii))  Show that the pyramid with largest volume that can be inscribed in 2

this sphere has the height 4 = 13—6 cm .

10



STANDARD INTEGRALS

1

jx”dx = X" o n#-1; x#0, if n<0
n+l
1
J—dx =Inx, x>0
X
ax 1 ax
Ie’dx =—e™, a#0
a
1 .
Icosaxdx =—sinax, a#0
a
. 1
Ismaxdx =——cosax, a#0
a
2 1
Isec axdx =—tanax, a#0
a
1
jsecaxtanaxdx =—secax, a#0
a
1 1 a4 X
I 5 ~dx =—tan"' =, a#0
a” +x a a

. X
=sin” —,a>0, —a<x<a

1
—d
J- IaZ_.x2 * a

J.\/le_iazdx =1n(x+\/x2—a2), x>a>0

Jﬁdx :ln(x+\/x2+a2)

NOTE: Inx=log,x, x>0

11
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¢ Reading Time : 5 minutes e  Total Marks 100
*  Working Time ; 3 hours \
s Write using blue or black pen. s This paper contains two sections.
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