Newington College Mathematics

Section |

Attempt Questions 1-10

All questions are equal value.

Use the multiple choice answer sheet for Questions 1-10
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1 Evaluated to three significant figures, 1-e°* j5

(A)0.095  (B)0.0952 (C)0.0951 (D)-0.105

A2

2 Which of these is a simplified version of 186 22 ?
4-a 4+a a
A) — B) 2-a C) — D) 2——
A — (B) © = (D) 25

3 Which of these best represents the graph of y =|x—2|?

(A) (B)

5
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(@)

(D) |
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4 Which of these is the limiting sum of the geometric series E—£+£—i+ .....
15 45 135
3 8 3
A) = B) — C)o D) —
(A) c (B) T (9) (D) 10
5 Which of the following would you use to calculate the value of x in the diagram.
NOT TO
SCALE
(A) x=sin* sin106 (B) x=cos™ sin106
5 5
| : ° sl 1
(C) x=sin"*(5sin106") (D) x =sin (Ej
6 Which of these represents the derivative of xsin x with respect to x.

(A) cosx (B) —cosx  (C) xsinx+cosx (D) xcosx+sinx

7 A bag contains yellow and blue marbles in the ratio of 5:2. If a marble is selected at
random, what is the probability it is blue?

1 5 2 2
A) — B) — C) = D) =
®w:  ® ©;  OF
8 If Ina=Inb+Inc, then which of these is true?

(A) a=bc (B) a=b+c (C) Ina=bc (D)a=%

9 Find the integers a and b such that (3—\6)2 =a+b+5.

(A) a=4 b=0 (B) a=14 b=-6

(C) a=9 b=-2 (D) a=14 b=6



Newington College Mathematics Trial HSC 2012

10 The polygon ABCD below is a rhombus.

Which of these is the value of the angle x” marked on the diagram?

(A) 26 (B) 52 (C) 62 (D) 64

End of Section |
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Section 11
Attempt Questions 11-16
Each question is worth 15 marks.

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

All necessary working should be shown in every question

Question 11 (15 Marks) Use a NEW writing booklet.

(@)

(b)

(©)

(d)

(€)

Consider a circle of radius 3cm.

(1)  Find the exact length of an arc that subtends an angle of 80° at the centre.

(i) Find, in radians, the angle at the centre which would create a sector of

area 3cm?.

Find the derivative of y=In(3x—1) with respect to x.

Find J;secz X dx
n

A student had two weeks (14 days) to read a novel of 630 pages. He decided he
would read 7 pages the first day, 10 pages the second day, 13 the third day and
continue to increase the number of pages by 3 each day.

(i)  How many pages did he read on the 14" day?
(i)  How many pages did he read in the course of the two weeks?
(iii)  If he decided to start by reading p pages on the first day and increase

the number of pages read each day by p pages, find the value of p so he
finished reading the book in 14 days.

Find the equation of the normal to the curve y =e* at the point where
X=-2.

1
2
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Question 12 (15 Marks) Use a NEW writing booklet.

€)) The diagram below shows a line through the points A (4,0) and B (0,6). It also shows
the point C (-3,9).

Q) Find the length of the interval AB in simplest surd form. 2

(i) Find the gradient of the line through AB. 1

(iti)  Show that the equation of the line | through C parallel to AB has the 2
equation 2y +3x—-9=0.

(iv)  Show that the point D (1,3), which forms the parallelogram ABCD, 1
lies on the line I.

(V) Find the perpendicular distance from D to AB. 2

(vi)  Find the area of the parallelogram ABCD. 1

(b) The following table gives the values of a function y = f (x) for three values of x.

X 3.1 3.3 3.5
y 2 5.6 3.2
35
Use these values and Simpson’s Rule to estimate J. f(x)dx. 2
31
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(© In a class there are 12 boys and 18 girls. A committee of three is chosen from the
class.
Q) What is the probability that the committee comprises three girls?
(i) What is the probability that the committee contains at least one boy?

(ili)  What is the probability there are more boys than girls on the committee?

Question 13 (15 Marks) Use a NEW writing booklet.

€)) The roots of the quadratic px*—x+q=0 are —2 and 5.

Find the values of p and g.

4

(b)  Evaluate Z(—Z)”

n=0

(©) The diagram below shows the graphs of y=+/x+2 and y=Xx*—-X.
Y

AN

Find the area of the shaded region bounded by these two curves and the y-axis.

N -
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(d)  Consider the function y = x%¢*

Q) Show that % =X(x+2)e*

Mathematics

(i) Find the turning points of this function and determine their nature.

(iii)
(iv)

POINTS OF INFLEXION

Find any intercepts with the coordinate axes.
By considering the graph as x — oo or otherwise, sketch the function
showing the turning points and intercept clearly. DO NOT CALCULATE

Question 14 (15 Marks) Use a NEW writing booklet.

@ The diagram below shows two office buildings. The taller building is 2x metres high

Trial HSC 2012

N

and they are x metres apart. The angle of depression from the top of the taller tower to

the top of the smaller is 60°.
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Q) Find the distance AE from
the smaller in terms of x.

> E
xm

the top of the taller building to the base of

(i) Find the angle of depression of E from A to the nearest degree.
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(b)

(©)

(d)

In the diagram D is a point on AB such that AD =4and DB =1. E is a point on AC
such that AE =x and EC =8. ZABE = ZACD.

A

NOT TO SCALE

Q) Prove that AABE is similar to AACD 2
(i)  Find x. 2

P (8,8) is a point on the parabola x*> =8y. F is the focus of the parabola. The tangent

to the parabola at P meets the directrix at D.

y

D

Q) Show that the equation of the tangent at P has equation 2x—y—-8=0 2
(i) Show that the point D has the coordinates (3,-2) 1
(iii)  Show that «PFD =90 2
2X
Find I 2 dx 2
e’ +1
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Question 15 (15 Marks) Use a NEW writing booklet.

@) A medicinal tablet is in the form of a disc with diameter 3.6 mm. The rate at which

the tablet dissolves is given by % =—k, where r is the radius of the tablet at time t

minutes and k is a positive constant.

Q) Show that r = % —kt. 2
(i) If the tablet dissolves completely in 12 minutes, find k. 2
(ifi)  What does the value of k tell you about how the tablet dissolves? 1

(b) Consider the shaded region bounded by the curves y =+/cosx and y =+/sinx and the

X-axis.

y = Jcosx Y=x sinx

Q) Show that the curves intersect at the point ﬁ,i . 2
42
(i) The region is rotated about the x-axis to form a solid. 3

Find the exact volume of the solid.
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(©)

The graph shows the velocity-time graph of a particle.

v

2 4 6 8 10 12 14
Q) When is the particle stationary? 1
(i) When is it furthest from its starting point? 1
(iii)  Carefully sketch the graph of the acceleration of the particle. 3

Question 16 (15 Marks) Use a NEW writing booklet.

(@)

(b)

The population of two towns Lontown and Sydtown are given by P, =1200e%%

and P, =1500e”**" respectively, where t is the number of years elapsed since January

2000.

Q) In which year will the Lontown population exceed 15007 2

(i) In which year will the rate of growth of the population in Lontown be 3
double the rate of growth in Sydtown?

Saahil invests $450 000 in an account which earns 8% per annum interest
compounded annually. He intends to withdraw a fixed amount $M at the end of each
year to live on during his retirement. He wishes to be able to do this for 20 years at

which time the account will be empty. The amount of money in the account after n

years is given by A, .
0] Show that A, =450000x1.08 — M (1.08+1) 2

(i) Find the value of M that Saahil will have to spend each year. 3

10
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(©) The diagram shows a right cone inside a sphere. The vertex of the cone is at the centre
of the sphere. The radius of the sphere is 9 cm and the perpendicular height of the

cone is h cm.
(i)  Show that the volume of the cone in terms of his V = %(81h -h*) 1
(i) Find the maximum volume of the cone. 4

End of Paper.
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