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HSC Trial EXAMINATION

Mathematics

General Instructions

¢ Date of Task — Tuesday 18® August

* Reading time - 5 minutes

s  Working time - 3 hours

+ 'Write using black or blue pen

* Board-approved calculators may be
used

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

+ Show all necessary working in
Questions 11-16

Student Numbes:

NEWINGTON COLLEGE

e

Total marks - 100

Section I

10 marks

*  Atlempt Questions 1-10 on answer sheet provided
¢ Allow about 15 minutes for this section )

Section I1

90 marks

* Attempt Questions 11-16

s Allow about 2 hour 45 minutes for this section

STANDARD INTEGRALS
n | R .
fxdh: =" me-l;x=0,ifn<0
e+l '
1
f—dx =Inx, x>0
x
firy I ax
fe dx =—e”, a={
a
1.
fCOS(Lth nzsmm:, a=0
, ! I
fsma:rdt =-—cosax, a#{
a
2 1
fsec axdx =;tanar, awl

1
fsecattanmdr =—secax, g #0
P

1 1 ,=x
fz > =—tan'Z, a=0
a+x a a
1 L4 X
fﬁd‘ =sin'Z, a0, -a<x<a
a —x a

f—zl dx =1n(xfs]x2—a1),x>a>0_

f_: dx uln(x+u'x2+a2)

NOTE: Inx =log,x, x>0
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Section T 6. Which graph represents a quadratic equation with discriminant A = 07

10 marks (A) ¥4 -(B) YA
Attempt Questions 1-10

Allow ahouf 15 minutes for this section

Use the multiple-choice answer sheet for Questions 1-10.

1. . Which terin of the series with snth term T, =15-2n is equal to 377
Ay -26
(B) 26
-1t
11
(D) (C) ¥ A (D) ¥ Ar

Wy

2y

=y

2. The diagram shows the right triangle ABC.
ZABC =90° 4B=5 cm and AC= 13 cm,

A
13 >
5 ) x
c B .
What is the value of tan ZBAC ? 7. What is the solution to the equation 2cos® x—1=0 in the domain 0 S x <217
(A) x =£,£]f_
(A) 3 ‘ 6" 6 -
12 x Iz
B} x=——
5 4* 4
®)
13 x Sx Tx ln
(C) Xm
© 13 6°6 6 6 ;
5 zn Swlw
12 (D) x= I:T:T)T
) ?
8. Which expression is the gradient function of (5_1:~4)? ?
@& 7(5x-4f
3. Aninfinite geometric series has a first term of 3 and a limiting sum of 1.8. 5 8 - i
What is the common ratio? . .. — B) —(Sx - 4)
Ay -03 T A ©  7(5x—4)
0.6
® ®  35(55-4)
) -1.5
(D) ~3.75
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Question 12 (15 marks) Start a new booklet : Marks Question 12 (Continned)

(a) Points A(-3,Iyand B(1,3) are on a number plane.
() The ling y = x and the hyperbola y = -1- intersect at the point 4(1,1}.
x

y
The line y = x and the line x = e intersect at the point B{e,e)
(13) n x=e Y
. Y Ble, €)
: : S
A(-3,1)
A0 ]
R )_1 =
o F | - X

Calculate the area enclosed by the line y = x, the line x = e and the

Copy the diagram into your writing booklet. 1
hyperbolay=—. | 3
() Find the gradient of line OA4. 1 *
(ii)  Show that 04 is perpendicular to OB. 1
(ﬁﬂl OACBisa quadrﬂateral in which BCis parallel fo OA. 2 (d) Bag A contains 3 red cubes and 2 white cubes, Bﬂg B contains 2 red cubés
" Showthatthe equation of BCis x43y—10=0 and 3 white cubes. A bag is selected at random and then a cube is selected
- 4 ) ’ ) at random from that bag.
(iv)  The point Clies on the line x=-2. 1 ) .
What are the coordinates of point C7? ) Draw a fres diagram fo show the possible outcomes. Show the 2
robability on each branch,
(v)  Show that the length of the line BC is /10. 1 P ty on each branc
‘( vi)  Find the area of OACB. 1
. : (iiy  What is the probability that the cube selected is white? 1
{(b) The table shows the values of a function f(x)} for five values of x. © 2
X 1 15 ) 25 3 End of Question 12
o 4 1.5 -2 2.5 8

Use Simpson’s rule with thess five vahues to estimate f Sx)edx.
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Question 14 (15 marks) Start a new booklet Marks Question 16 {15 marks) Starta new booklet Mrlks

(a) Differentiaste f(x)=xcosx . 1 . :
(#) The third and seventh terms of a geometric series are 1.25 and 20 3

{b) In quadrilateral 4 BCD the diagonals 4C and BP infersect at E. respectively. What is the first term?

Given AE=3, EC=6, BE=4 and ED=8.

1
4 (b) The displacement of a particle moving along the x-axis is given by
x=5sin’% s s
Not to scale 2
C where x is the displacement from the origin in metres, ¢ is the time in
minutes and ¢ 2 0.
D (i}  What is the furthést distance the particle moves away from the origin, 1
() Show that AABE ||| ADEC 3 - (i}  When does the particle first return to its starting position? 1
(i)  What type of quadrilateral is ABCD? Juslify your answer. . . . . X
(iti)  Find the acceleration of the particle when =3 min . 3
(¢) Find the shortest distance between the point (0,5) and the line 3x—y+1=0 2
(d) The parabola y=ax’+bx+e¢ hasa vertex at (3, 1) and passes through (0, 0). (¢} The graphof f (x) shovm in the diagram passes through the origin. 3
) Find the other x-intercept of the parabola, 1 As x—tes f'(x)20and f (t) —0.
#i) Finda,bandec. Y i)
3
(e) The region bounded by the curve y = +/sinx, the y-axis and the line y =1
is rofated around the x-axis to form a solid.
1
p " »x

1

, Y, J

()] If y =+/sinxand y=1 and meet at the point 4, show that

r

Sketch the graph of y=f(x}, given f(x)>0.
the coordinates of 4 are (% s l] . 1

_(§)  Find the volume of the solid. 3
End of Question 14

11 13
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