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Question 1 (12 marks) Start a new sheet of writing paper. Marks
5

a) Evaluate (_2)2 correct to 3 significant figures. 2
b) Simplify X1

I-x 1

c) Solve | 2x—1 | >6 and graph your solution on a number line. 3
, 2

d) Given = av3 + b, find the values of @ and b . 2
N

e) The velocity of a particle is given by the equation v = loge(+1) , 5

metres per second.

Find the acceleration at t = 2 seconds.

f) Factorise fully Xx°—64. 2

End of Question 1
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Question 2 (12 marks) Start a new sheet of writing paper.

a) Differentiate, with respect to X :
) sin X
X
ii) loge (5x—4)°
b) Find  [2¢" dx.
c) Evaluate .[12 p 2X 5 dx leaving your answer in exact form.
X —

d) Find the exact value of sin495°tan 240°
e) If KL, MN and PQ are all parallel lines,
find X giving reasons: J
© A
4cm X cm
M B E
9cm llcm
p C
D

End of Question 2
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Question 3 (12 marks) Start a new sheet of writing paper. Marks

A(2,6)and B(-3,1)are points on the number plane.

a) On your answer sheet, plot the points on a number plane (at least one-
third of a page). 1
b) Find the coordinates of C, the midpoint of AB. 1
c) Find the gradient of the line AB . 1
d) Show that the equation of AB is y=Xx+4. 1
e) Show that the equation of the perpendicular bisector to AB is 2
X+y-3=0.
f) Show that D(6,-3) lies on the perpendicular bisector. 1
g) Find the coordinates of E such that ADBE is a rhombus. 1
h) Show that the perpendicular distance from D to AB is units. 2
1) Find the distance AB in surd form. 1
1) Hence, or otherwise, find the arca of ADBE. 1

End of Question 3
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Question 4 (12 marks) Start a new sheet of writing paper. Marks

a) Solve 2sinf@++3=0 for 0<6<2x 2
b) Find the value(s) of kin x> —kx+3k —8=0 if:

1) 2 is aroot of the quadratic. 1

i1)  The roots are equal in magnitude but opposite in sign. 1

iiil) The roots are real. 3

iv)  The roots are reciprocals of one another. 1
c)

A > B
Y
X
C > D

DIAGRAM NOT DRAWN TO SCALE

In the diagram above, ABis parallel toCD. XB bisects Z/ABC and YC
bisects Z/BCD. BX =CY ,

1)  Copy the diagram into your answer booklet, showing all information. 1

ii)  Prove that Z is the midpoint of BC. 3

End of Question 4
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Question 5 (12 marks) Start a new sheet of writing paper. Marks

a) If the sum of n terms of the series 15+13+11+... is 55, find the number 2
of terms possible in the series.

b) 1)  Find the sum of the series: 4+8+16+...+1024 2

i) Hence, or otherwise, simplify 2*x2*x2'° x....x2'** leaving your 1
answer in index form.

¢) 1)  Find the vertex of the parabola with focus at (3, 2) and directrix at X=5 1
i1)  Hence, or otherwise, state the equation of the parabola. 1
i)  Show that the points of intersection of the parabola and the line 2

2x+Yy—-6=0 are (3,0) and (0,6).

iv)  Find the area between the parabola and the line in the first quadrant. 3

End of Question 5

PLC Sydney
Mathematics Trial HSC, 2010 Page 5



Question 6 (12 marks) Start a new sheet of writing paper. Marks

If f(x)=6x+9x>-3,

a) i)  Show that 6x’ +9x*> -3 =3(x+1)’(2x—1) 1

ii)  Hence find the X intercepts. 2
b) Determine the y intercept. 1
c) Find the stationary point(s) and determine their nature. 4
d) Find the point(s) of inflexion. 2
e) On a number plane (at least one-third of a page) sketch the curve 2

f(x)=6x"+9x> -3

showing all of the above features.

End of Question 6
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Question { (12 marks) Start a new sheet of writing paper. Marks

a) Find the equation of the tangent to the curve y = X + 1 at the point 3
X

where X =1 (answer in gradient-intercept form)

b) The velocity, v m/s, of a particle moving along a straight line is given by
v=2+t-3t> where t is in seconds. If the particle is initially at the
origin,
1)  Find when the particle is at rest 2
i1)  Sketch the velocity function fromt =0 to t =4 seconds. 2
ii1)  Find the total distance travelled by the particle in the first 4 seconds. 3
C) The graph of y = f'(x)is given below:

N

DIAGRAM NOT DRAWN TO SCALE
Copy or trace the curve into your answer booklet and carefully sketch 2

and label the graph of y = f(X) on the same set of axes. You may need
to highlight your answer.

End of Question 7
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Question 8 (12 marks) Start a new sheet of writing paper. Marks

a) i)  Sketch y=1-sin2xfor —z<x<rx 2
i1)  Show that the equation of the tangent to the curve y=1-sin2xat Xx=0 2

is 2x+y=1.
iii) For what range of values of m does the equation 1—sin2x=1—mx have 2

exactly 3 solutions in the domain —z <x<r.

b) Find the volume generated when the area between the curve y = tan X 3

andX=0and x= % is rotated about the X-axis.

c) Constance is doing yo-yo tricks. She is doing “around the world”. That
is, she is keeping the yo-yo at its maximum length for a complete
revolution. The length of the string on the yo-yo is 0.4 metres.

1)  Find the distance the yo-yo travels from a point A to another point B if 1

. 3 ..
the angle subtended at the centre is 5 radians.

i1)  Find the area of the sector that the yo-yo sweeps around from A to B. 2

End of Question 8
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Question O (12 marks) Start a new sheet of writing paper.

a)
b)
c)
d)
i)
i)
iii)
PLC Sydney

Simplify:

tan G\'1—sin’ @

4
Evaluate Z sin? (n?ﬂ) .

n=0

Using Simpson’s Rule with 5 function values, find the area bounded by
the curve y =2% , the x-axis, X =-1 and X = 1. Leave your answer in
surd form.

A radioactive element used in a hospital decays according to y = Ae™,

where K is a constant and t is time in years. If the element has a mass, Y,
0f 200g in 2009, and 182g in 2010:

Show that k =—log, 2L
100

Find its mass in 2039. Answer to 1 decimal place.

Find its half-life (that is, the length of time elapsed when it has lost half
of its original mass).

End of Question 9
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Question 10 (12 marks) Start a new sheet of writing paper. Marks

a) Solve: 3
log, (6Xx+9)—log,(x—1)=log,(3x—1)

b) The general term of a geometric series is defined by T, =(x—2)".
find:
1) The value(s) of X for which the series has a limiting sum 1
i1)  This limit in terms of X 2
c) A 3m vertical fence stands 2 metres from a high vertical wall. A ladder

is placed from the horizontal ground to the wall, resting on the fence.
The base of the ladder is X metres from the fence.

S\

L
y
3m
2m %
1) Show that the square of the length of the ladder is given by 2

L’ =(x+2) (1+%j
X

i1)  How long is the shortest ladder that can reach from the ground outside 4
the fence to the wall, correct to 2 decimal places? Show all working.

End of Examination

PLC Sydney
Mathematics Trial HSC, 2010 Page 10



Blank Page

PLC Sydney
Mathematics Trial HSC, 2010 Page 11



PLC Sydney

r

r

r

o/

STANDARD INTEGRALS

cos ax dx

sin ax dx

sec’ axdx

sec ax tan ax dx

:ln(x+x/x2—a2), Xx>a>0

NOTE:

Mathematics Trial HSC, 2010

Lx”“, n=z-1; x=0, ifn<0

n+1

Inx, x>0
—e® a=#0
a

1 .
—sinax, a#0
a

1
——cosax, a#0
a

1
—tanax, a0
a

1
—secax, a=0
a

ln(x+a\/x2 +a2)

Inx=1log, X, x>0
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Solutions for exams and assessment-tasks
Academic Year Mr oo Calendar Year 2010
Course 2V mMats Name of task/exam | TRI1AL ExAmM
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Solutions for exams and assessment-tasks -

Academic Year “r 12 Calendar Year 20i0

Course Qunit Mgthe Name of task/exam | TRIAL EXAm
£)p(¢,-3)  x1y-3-0 Question 4

Lis = 6 —3-3
O
RhsS
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(&H’L,vr\o_-(q, °'~5(-¢o
equal 44| C.D)

<agx = <Xx8%Z (%8  bisss <18¢)

< 2CY =<Vep (C‘I biguds (3@)

o <Aabx = <xR2 = <EY=<Yen

T 4 BPX2 a~d

Qcvz,
e)(:C\/ (3,'VM)
< xBp

=

zcy (proved abowe. )
< Bzy

i}

<czy ( vu+,'cmll7 apposr@

.'_Ae,xz T4cyz (445)

. BZ2 =C2 (a:rms,oaml.’j .:ualw
in oonj/ JU“" +/‘l°"3(5"7
2 i a-e Qqaa-l>.
m(o\fo’f"’f‘ of &C .

-QULS"’{LU\ 5:
‘\.) IS+13+n+.... 1T . Sn=5€
a=lg
Sn_: {2‘\‘[2&1’(4—|)JJ d:"Q_

S5 =5 [30¢b-(7]

o

-

A [ 30 -2n+2]
(o = n [31-2,\_‘]
V0 = 32,/ - 2n?

an_ 32A+l10 =

=0

NT bA +SS =0
(~=1)(n=5)=0

-oon=S )0

l’) ") 4 +8+lbt... tl024

~
T.= ar .

~

S p
J

"

L p

-

lo24 = 4 (2)" -
256 = 2"_'

2% = o=

= 04

o=t

Sa =

Q (f‘,\-()
PG

&)

= 2044

-~

2044

Page 4 of |l




PLC Sydney Maths Department

Solutions for exams and assessment-tasks

Yer |

Academic\ ear Ve 12 Calendar Year Q0 10
Course \ 2undt Madhns Name of task/exam | TRIQL EXAM)
=
— - 2
i) ! = } l52) = =5 Gt
ST | T (ea) s
2
_ = 4= g (y-3)
v(‘bl) _ ¢ N '
Tl)g: . fo <4— 4<\1-2))3IJ\7 - q

(y-2)- —=+(1) (x-4)
(4-2) = —a(x-4)
""5> QL-hj—é:o
J= 2146
Svbst. o paradole
(y-2Y - -4 (x-4)
(-z)us-z\z = —4x+lb
(-2 +a) - —axaip

2
3 - u,xm( = —4,&*\%

2
4y —-l2%xX = o

41(L—5) Te

. '. )L=OE .= S
3: ¢ \,: O
1
S pocobala A*""'-’-*jlk

(o}

.'av)- A

]!

b
i -fo Paralola ‘}LXS.:L

J;é f’°‘f°—Lo|o\ -9

6
=E - ‘%(,-zj] - 9
ix3

o

"= 3 (o-369) -5

:(24 "3 T %) 4

= q Un;‘-gl

QUQS'{:‘OF\ 6 :

a) 1) Show 613+9xz-3=3<1+:y'<21~9
Ris =3 (1+n}2<21~.>
=3 (f,,+lx+|)(2l-')
= (3¢ +bae3)(2a-)
= 6P 120 46X - 332 6n-3
= 6x+9%3-3
= LHg
. shown .
W) X -ivhrapk = s 4= 0

63 3+9 -23=0

3 (xﬂ)z(zn —l.> =0

Page O of I/

! - _ A
- L.X= |}2



PLC Sydney Maths Department

Solutions for exams and assessment-tasks

Yer |

Academic Year Yr 19 Calendar Year 2010
Course Qunit  Madths Name of task/exam | TRJAL EXAm
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.. v
1 A
Queston 7 ¢ ")
2 -
a) Y= X+ g 2 \
—>t
2 -1 ] 4
E': D G A &
-2
i = 2x - X
p
at x=| (4-,—42)
m-l—q.\j =2- [° o x=)
2
=D j:'*-lL |||> V= 2+t 347
L) 1= 2 1=f(2+t-3-£2)4{:
(1.2)
.Q(ir\ 0.(’ *Qt\ﬂ%‘(‘.: x=2+,+t_z—’3£3+(_
wlen t=z0 x=0 =0
y-2= 1 (1- c) -
= 26 L g2
Yy-2 = X —| 2 t t
d = W+ aF £=0 X =0
at +=1 X =245~
b) V=24t -3¢2 =13
1. 3
+t=0 xX=o0 b + = 4 x=2(4)+§(4)-(4\
: = -4%
13 at roead v=20
0 =2+t=~3¢% ] )
— DN
3t*-t£ -2 =0 L= Xro =1
P t= H L
(3t+2)(£ - 1) =0 L= -4 ° Xl
-{::-7-{3 ) £ = odotal distance “Tqu(qa{
sinc. t So = 15 + 15 +48
+ = | SeC . =61
Page7of”




Solutions for exams and assessment-tasks -

PLC Sydney Maths Department

Yer |

Academic Year

N 12

Calendar Year 2010

Course

Ru~nit  maths

Name of task/exam

TRIAL Exam

QUQSWLI.O n ? B

a)")  y=1l-sih2x

‘- {
-“) t1 = =2 Cos 22X
at X=o0

m+qhs =-.2 COSO

= -

‘2(1—0)

"

..'H_,
Y-l =
2)L+\1=l

O<m <2

—> _
X ~'h‘[(+a~-% "%)«(0~o)]

| i
N ";

- T -\ .
(277) e’

Page & of I

- —




PLC Sydney Maths Department

Ver 1

Solutions for exams and assessment-tasks
Academic Year Mela Calendar Year 2010
Course 20~F  Madhs Name of task/exam |TRIAL ExaAm
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Academic Year r-i2 Calendar Year 2010
Course 2umt  Maths Name of task/exam |"TRIAL EXAm
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