THE KING’S SCHOOL

Mathematics

General Instructions

e Reading time - 5 minutes

e Working time - 3 hours

e Write using black or blue pen

e Board-approved calculators may be used

e Atable of standard integrals is provided at the
back of this paper

e All necessary working should be shown in
every question

Disclaimer

2010
Higher School Certificate Course

Trial Examination

Total marks - 120
. Attempt Questions 1-10

° All questions are of equal value

This is a Trial Higher School Certificate Examination only. Whilst it reflects and mirrors both the format and
topics of the Higher School Certificate Examination designed by the NSW Board of Studies for the respective
sections, there is no guarantee that the content of this examination exactly replicates the actual Higher School

Certificate Examination.
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Total marks - 120
Attempt Questions 1-10
All questions are of equal value

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

Question 1 (12 marks) Use a SEPARATE writing booklet. Marks
(@) Find, correct to the nearest integer, 3420 sin% 2
(b) Find the sum of the first 30 terms of the arithmetic series 9 + 13 + 17 + ... 2
(c) Write down a primitive function of sec2(2x + 1) 2
d) Simplify 243 + ——2 2
$ -1
2 8 i 2010

Let =X -=+=-=4+.,. -
() Let ) =x -5 +3-% 2010

Find the value of f'(- 1) 2
(f)  Sketch the hyperbola y - 1 = % , clearly showing its asymptotes and any

intercepts made with the coordinate axes. 2

End of Question 1
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Question 2 (12 marks) Use a SEPARATE writing booklet.

Marks

(a) State the domain of the function f{x) = In(1 + x)

(b) Differentiate
(i) sin (xz)

(i) x°Inx

2

2
(c) Evaluate J —— dx
2 N2x + 5

A
(d)
17 cm
80 cm C
B
(i) Find the exact area of A ABC
(ii) Find the length of BC
End of Question 2
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Question 3 (12 marks) Use a SEPARATE writing booklet. Marks
(a) Y
The diagram shows the quadrilateral ABCD
(i) Show that the diagonals AC and BD are perpendicular. 2
(ii) Find the mid-point M of BD. 1
(iii) Show that M lies on the diagonal AC. 2
(iv) Hence, or otherwise, find the area of the quadrilateral ABCD. 2
(b) (i) On thesame axes, sketch the parallel lines
3x + 4y = 12 and
3x + 4y = 24,
clearly showing their intercepts made with the coordinate axes. 2
(ii) Find the perpendicular distance between the lines. 2
(iii) Hence, or otherwise, find the area of the region enclosed by the two lines
in the first quadrant. 1

End of Question 3
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Question 4 (12 marks) Use a SEPARATE writing booklet. Marks

(a) (i) Provethat sinx + cotxcosx= cosecx 3
(ii) Find the exact solutions of sinx + cotxcosx = 2, 0 < x < 2% 2
R
b) §S=-"-=+-—+ — + ... isageometricseries.
() 13 13 713 > ageom
Showthat S < 11 3
3n
() 2
-

The diagram shows a sector of a circle with radius r and central angle 6

radians.

The arclength is 32_n and the area of the sectoris 12xn

(i) Showthat r'0 = 24n 1

(ii) Find the value of r 2

(iii) Find the central angle correct to the nearest degree. 1
End of Question 4
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Question 5 (12 marks) Use a SEPARATE writing booklet. Marks

A B

o

ABCD is a square. P is a point interior to the square so that ZAPB = 90".

BP is produced to Q so that AP || QC

Let ZPAB= «a

(i) Explainwhy ZCQB = 90° 1
(i) Provethat AAPB = ACQB 3
(iii) Deduce that PQ = AP - PB 2

(b) Let Q) = (k + 1)x" - 2(k + 1)x + k

Prove that there are no values of k for which Q(x) is positive definite. 3
(c) Solve
. 2
@B x >2 1
. 2
i |x -9|<7 2

End of Question 5
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Question 6 (12 marks) Use a SEPARATE writing booklet. Marks

(a) (i) Find the sum and product of the roots of the equation 3 + 6x- 11 = 0 2

(ii) Theline y = 3x + 6 meetsthe hyperbola y = 11 5 the points Pand Q.
b'e

Find the coordinates of the mid-point M of the interval PQ. 3

(b) A particle moves on the x axis with its velocity vat any time t > 0 given by

v=e -120""

The particle is initially at the origin.

(i) Show that the acceleration is positive at all times. 2

(i) The particle stopswhen e = J12 . [DONOT SHOW THIS |

Find the exact acceleration when the particle stops. 1

(iii) Find the displacement x at any time ¢t. 2

(iv) Find the time taken for the particle to return to the origin. 2
End of Question 6
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Question 7 (12 marks) Use a SEPARATE writing booklet. Marks

(a)

(b)

y
P(x y)
A(-5, 0) B(5, 0) X

A(-5, 0) and B(5, 0) are two fixed points. P(x, y) isany pointso tha %}z— = %
(i) Showthat (-1, 0) isapointon thelocusof P(x, y) 1
(i) Prove that the equation of the locus of P(x, y) is

2 2

X +y +26x+25=0 3
(iii) Describe the locus of P in precise geometrical terms. 2
Let f[x) =1 -cosmx, -1<x<1
(i) State the period of the function. 1
(ii) Sketch the graph of y = f(x) 2
(iii) Find the area bounded by the curve and the xaxis, - 1 <x <1 3

End of Question 7
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Question 8 (12 marks) Use a SEPARATE writing booklet. Marks

(@) Use Simpson’s Rule with three function values to approximate

1
J \/18x2—3x+1 dx
0

2
(b) Let filx) =x - 2dx -3
(i) Byletting u = J; , or otherwise, solve f(x) = 0 2
(ii) Find any stationary points and determine their nature. 3
(iii) Sketch the graph of y = f{x) indicating the x and y intercepts, if any. 2
(iv) Theline y = x - 4 isanormal to the curve y = f{x) atthe pointP.
Find the coordinates of P. 3

End of Question 8
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Question 9 (12 marks) Use a SEPARATE writing booklet. Marks
(a) Aballoonis being inflated at arate R cm3/ s givenby R = 100t2 + 10 ,
1+t
where t 2 0 isthetime in seconds.
(i) Atwhatrate is the balloon being inflated after 2 seconds? 1
(i) Determine the greatest rate of inflation. 3
(iii) The balloon held 69 cm’® of air initially. Find, correct to 3 significant
figures, the volume of air held by the balloon after 10 seconds. 3
() ()
y
1 (1L 1)
3
2
y=x
>
3
The diagram shows the shaded region between the curve y = X , the
yaxisand theline y = 1. Thisregion is revolved about the y axis.
Find the volume of the solid generated. 3

Question 9 continues on the next page
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Question 9 (continued)

Marks

(b) (iD) y

(1, 2)

1.5

(1, 1)

0.5 1

-0.5

3

The diagram shows the shaded region between the curves y = X and
3

y = x2 + 1,theyaxisand theline x = 1.

This region is revolved about the y axis.

Find the volume of the solid generated.

End of Question 9
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Question 10 (12 marks) Use a SEPARATE writing booklet. Marks

(a) Find the smallest integer n for which 0.5" < 12 x 1072°"° 2
(b) (i) Sketch the graph of the function y = 2|x| - x + 1 2
1
(ii) Evaluate J 2|x| -x + 1 dx 2
-1
(©) X
Q
A | | C
M P ! N
In the diagram, M is the mid-point of side AC of A ABC.
Pison AC and Q is on BC so that PQ||AB.
N is the mid-point of PC.
. . CB _ CA
Expl hy = = =— 1
(i) xplain why cQ P
(i) Deduce that CB _CM 1
CQ CN
(iii) Explain why ACBM issimilarto ACQN 2
(iv) Prove that MB||NQ 2

End of Examination Paper
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Standard Integrals

n 1 n+1

X dx = x , n# -1, x# 0,if n <0
n+1
Jldx = I, x>0
x
ax 1 ax
e dx = Ze a # 0
1 . 0
cos ax dx = ;Slnax, a #
( |
sin ax dx = —;cosax, a# 0
J
( 1
Seczax dx = —tanax, a# 0
J a
1sec a #0
sec ax tan ax dx = 2 ax,
J;dx  Llgn'X g0
2 2 = a a
a + x
1 . -l x 0
dx — sm =, a>0,-a<x<a
2 2 = a
a —x
! 2 2
2 zdx = In{x + X —a , x>a>0
X —a

ln(x + X+ ]

k—qa
[\
J—
N
&
I

Note: Inx = log,.x, x > 0
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