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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 Booklet
Marks
V52+144 ,
a) Evaluate e to two decimal places. 1
b) Evaluate J.(3x = 7)dx 1
1
c) Rationalise the denominator and simplify: 2
1 1
2—V/3 243
d) Three towns form a triangle. Town A is 80 km from Town B
and Town C is 40 km from Town A as shown below:
A
40 km
80 km
C
B
The bearing of Town B from Town A is 130° . The bearing of
Town C from Town A is 240° .
1) Find the area enclosed by the 3 towns 2
1) Using the cosine rule, find the distance to the nearest kilometre 2
between Town B and Town C
e) Express the following as a single fraction
5 . a 2
2a+t6 a’-9
f) Solve |2x+5|<3 2

End of Question 1
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Question 2 (12 Marks) Use a Separate Booklet
a) Differentiate with respect to x:
i) 3 +7
i) axie™
i) oK
X
. dx
b Find
) "-3 x+t5
c) On a diagram, indicate the region where the following inequalities hold
simultaneously:
y+1=>0, x+y—-2<0 and x = 2
d) Find the obtuse angle in degrees and minutes, that a line with gradient -2.5

makes with the positive X axis.

End of Question 2

Marks
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Question 3 (12 Marks) Use a Separate Booklet
Z+8x+1
a)  Find fim 2 2X713
x=> -3 X +3

b
b) Evaluate J (x*> +sin2x) dx . Leave your answer in exact form.

0
C) i) On the same set of axes, sketch the functions y = 4x — x? and y = 3

i1) Find the area contained between these two curves

d) Determine if the line x + y + 3 = 0 is a tangent to the parabolay = 2x2 + 3x — 1
e) For the curve y = sin 7 x , state the period and amplitude

End of Question 3

Marks
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Question 4 (12 Marks) Use a Separate Booklet

a)

b)

The coordinates of the points A, B and C are , (0, -2), (4, 0) and (6, -4) respectively.

B(4,0)

A(0, -2)®

[ ]
C(6,-4)
(1) Find the length AB, and the gradient of AB.

(i1) Show that the equation of the line L, drawn through C parallel to AB,
isx—2y—14=0.

(111) Find the coordinates of D, the point where L intersects the X-axis.
(iv)  Find the perpendicular distance of the point B from the line L.

(v) Find the area of the quadrilateral ABDC.

For the arithmetic sequence
2,7,12,17, .ccoonn.o.

1) Find the general term T,
ii)  Find the 23" term

1i1) Find the sum of the first 47 terms

Find the exact value of x such that secx +1 =3 where 0 <x < %

End of Question 4

Marks
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Question 5 (12 Marks) Use a Separate Booklet

a)

b)

d)

Calculate the area of the region enclosed by the graph of y = cos2x

T
the X axis and the lines x =0 and x = —
4

The roots of the equation 2x* = 7x+12 =0 are & and A

Find:

1) a+p
i) af

1
111) g+ 7
iv) a’+ p?

A pendulum consisting of a bob and a long string attached to a fixed point is set
swinging with an initial arc of 40cm. If each subsequent oscillation is % of the
preceding one, Find the total distance travelled by the bob before it comes to rest.

. . . ' 4x
The gradient function of a curve is y' = — ~ and the curve passes through
X" T1

the point ( 0, e ). Find the equation of the curve.

End of Question 5

Marks
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Question 6 (12 Marks) Use a Separate Booklet

a)

o

Given AD = AB, DB = DC, AD|BC and £DAB =100°
Copy or trace the diagram into your answer booklet.

Find £BDC giving reasons for each step.

b) Let f(x) = x3 — 6x2
1) Find the coordinates where the curve crosses the axes.
1) Find the coordinates of any stationary points and determine their nature.
1i1) Find the coordinates of any points of inflexion.

v) Sketch the curve y = f(x), indicating clearly the intercepts and any
stationary points and points of inflexion.

V) For what values of x is y = f(x) increasing.

End of Question 6

Marks
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Question 7 (12 Marks) Use a Separate Booklet Marks
a) 1) Given f(x)=+4- x> , copy and complete the table of values to 3 decimal 1
places.
X 0 0.5 1 1.5 2
f(x)
2
i1) Hence evaluate an approximation for J\/4 - x’dx using 2
0
Simpson’s rule with 5 function values.
b) A pendulum on a grandfather clock is 50 cm long. When it swings the
maximum length of the arc it makes is 40 cm.
1) In radians find the angle through which the pendulum swings. 1
i) Find the shortest distance between the maximum positions 2
of the pendulum.
c) The number of bacteria N a person has after being infected with a virus
after t hours is given by:
N =10000e"""
1) Find the number of bacteria after 10 hours 1
1) Find the time required for the number of bacteria to reach 100000 2
111) At what rate is the bacteria increasing after 1 day 1
d) The area bounded by y*> =3-2x— x>, y =0 and between
2

x =3 and x =1 is revolved about the X axis. Calculate the volume of the
solid formed if this area is rotated about the X axis.

End of Question 7
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Question 8

a)

b)

(12 Marks) Use a Separate Booklet

Tiarn borrows $500 000 to buy a house. An interest rate of 9% p.a.
compounded monthly is charged on the outstanding balance. The loan is
to be repaid in equal monthly instalements (R) over a 25 year period.

i)

iii)

ii)

Show the amount owing after 3 months is:
A, = 500000 1.0075 "~ R[1+1.0075+1.0075 |

Assuming this pattern continues the monthly repayment can be
calculated using:

A, =500000 1.0075 "= R[1+1.0075+1.0075% +........ +1.0075"" ]

How much should Tiarn be paying each month?
How much interest does Tiarn pay over the 25 years?

What is the equivalent simple interest rate of this loan?

Sketch the Parabola, whose focus is the point (2,5) and whose directrix
is the line y = —3. Indicate on your diagram the vertex and its coordinates

Find the equation of the parabola.

If f(x)=4-2" find:

)
ii)

iii)

f(x%)
f(x)2

Is f(x) even, odd or neither

End of Question 8

10

Marks

[
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Question 9 (12 Marks) Use a Separate Booklet Marks

a) The acceleration a ms™ of a moving particle is given after t seconds by
a = —2 . Initially the particle is located at x = -3 and its velocity is 4 ms™

1) Find the velocity(v) and displacement (X) as functions of time (t) )
i) Determine when the particle is at rest. )
iii) When will the particle first be at the origin? )
iv) Sketch displacement (X) as a function of time (t) ’
b) i) Differentiate y =3 *** with respect to X

3
ii) Hence find: [3 97 dx

1

End of Question 9

11
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Question 10 (12 Marks) Use a Separate Booklet

a)

b)

A swimming pool is to be emptied for maintenance. The quantity of
water Q litres, remaining in the pool at anytime, t minutes, after it starts
to empty is given by:

Q(t)=2000(25—t)°, t=0
1) At what rate is the pool being emptied at any time (t)
i1) How long will it take to half empty the pool to the nearest minute?
1i1) At what time is the water flowing out at 20 kL / minute.
v) What is the average water flow in the first 10 minutes in litres?
Adam is on a paddle board in the ocean 3 kilometres from the nearest
point O on a straight beach. He needs to meet his friend Josh who
is 6 kilometres along the beach from O. Adam is able to paddle at a rate of 4km/h
and walk at a rate of Skm/h.

1) Draw a diagram to represent this information.

i1) Show the total time T(X) hours, for Adam to reach Josh is given by:

_AXPt9 6 x
RGOS 4 ’ 5

1) Find the minimum time for Adam to reach Josh on the beach.

End of Examination

12

Marks
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STANDARD INTEGRALS

I n+l

n e
X dx = X n=-—1; x20,1fn<0
n+1 ’ ’
"
?dx =lnx, x>0
1
e™ dx =—e™, az0
a
cosaxdx = Esin ax, a#(
. |
sinax dx =-_cosax, a #0
secZax dx = Etanux, a+#0
secax tanaxdx = _secax, a #0
| |
[ 55— dx =—tan”! a#0
Joa®+x”° a
| Lo X
’;7(13' =sin 1=, 4>0, —a<x<a
a2 2 )
SN dT — X
——dx =Inlx+vx*—a“), x>a>0
J2 2 ._ __
o 2 2
—dx =Infx+vx“+a
JAx?+d? " /

NOTE : Inx=log,x, x>0

14
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uestion 1 | Trial HSC Examination - Mathematics 2010
Part | Solution Marks | Comment
a) 1
E"" 3 copy - E
.51'“‘-*[4 T_L{.Q\%.Q‘...
2Tl LAy adp
b} 3 [
[(Bx~ Ty
1
a 5
:[ﬂ_h]
2 : !
75 3
B e B
(2 5){2 ) |
=% i
D] K I VT
o[RS a+13a R
= @+13ys (@-T3) :
(2-J33 D+ it
=) a'.vhﬁl 4 2 -—5-.;,";
-3
= W
3 .
) i) A=labsin(j’ H \ cotte et
2 use §verule
A:%xamxsnxsinunﬂ gm%,;“'m
=1503.5km’ { comect
oungune o
iy a*=b"+¢* -2bccos A { eotreest

a’ =40 +80° =2x40x 80xcos1 10°

a’ =10188.93
a=100.9
a=101km

USe coammve

rule

\ correcs
rotng
ownve el
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Part

Solution

Marks

Comment

€)

5 a
2a+6 &9
- 5 2 a
2a+3) (a+3Xa-3)
_ Na—-3)+2a
 2a+3)a-3)
. ag=15+24
~ Aa+3Xa-3)
_ Ta-15

|2 -9)

|2x+5|<3

2x+5<3 or 2x+5>-3

2x <=2 2x>-8
X< =] —X>—4.

check

S—d<x<-1

/12
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Part | Solution Marks | Comment

O I %{3::3 +7)°

=6x6x(3x’ +7)° 1
=36x(3x" +7)° \

i) 4x?e™

[

1 kT
g=4x* p=g"F

3
H.' 2 Ex 1;" — gxIEJ-:

i = Exes‘i +4x% x E'xzej"
dx

=8xe® +36x'e™
= 4xe3’3 [2 + E-‘rx!]

= TCDEX "l?=x2
W=—-mrainx v=2x

kl .
d —-mx sinx-—-2nxcosx 1

dx ()2

_ mx(—xsinx—2cosx)
x* 1
_ m(—xsinx—2cosx)

3
X

b} dx z
-[3x+5

G 9
2353“5"5‘

=%ln{3x+5}+ﬁ' 1
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Part | Solution Marks | Comment

© |yn¥o  wry-280 %22 3

Y o2 =\ y € 2-
I
=<
\ coctecd
Lines
i by

= -1 - D=0
fo

1 CH . S DRl N ..

[ T

d) | m=tand 2
-25=tan@
A =-68°12" ]
.. 8=180"-68°12'
=111°48’ 1

/12
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Part

Solution

a)

fon %4 BxelS
123 x 3

= Lwin _ (e é\-'[-x*ﬁ)

w2-3 (42)
= Ltvn b )
RD=D
e

b)

Comment

x® +3in2x dx

& ey | B

<o %
= x———cus?x]

L i}

d(Es
—-—15-——1———2::————1——‘J—————————
| e e, e b [ D

= Ec_ {ﬁ) [ 2-';05

~ 1 1
=—__+_.

648 4 2
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2010

Part | Solation

Marks | Comment

ERE

';G:H’IL-‘)..E' .dsﬁ
Pl = (vhers echient
Bt =3

~®F G+ 3 =0
(m-D-3)=0.

K=t wn=3

o4 m=ly L‘j= (I | (’113}
» B

wad, t|=“'-'q (2,3)
=3

2 e

i)
A

i
T
£,
1
ol?,
o
it

L

(29 - ?_»% 22.3)-(24-%-3)

(asasa)=lri-g)

e

n

L correct
‘ansusel |




Question 3 | Trial HSC Examination - Mathematics T000 |
Part | Solution i Marks | Comment |
d) ey 1320 = y=-x-3. 2. h

\d = 2P x3x -\

If tongent | one poe tnderse ohen:

Pxtadx - = - =3

Axt+unw + @ =0

’JL"' 4 4w + V=0
rﬁt-&- ‘.j'l =0
o o= --,‘
Since thwere 15 one Porat of
| inestechen sy 3Eo e oo T
"'f&ﬂae,wi 0 21*13n~-1=0 od
T '—l ’
l

€) 2

Amplitude = 1

Period = 2% =2

ki

| 12




| Question 4
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f Part

Solution

a)

b

Marks

Comment

) AR = J{hor « (04207
= Jle+k
= 20 =aJ8 u.

M, o= D--2
KRy e
k-0

S SR
Ly ok

) L poralel to AR se M =
o -&L‘.L-E)
;134-%:1_-[;

- -l =0
g, & ";'.L'j |
W) For D, 4 =0
ne =\ =0
o=tk ——

L
(1

W) Blw @) Lt x-2y~4=0
o= |k, iv0-2 - ﬁ\u-m\
S =

V) Aeeer ARDC G—m.pez.tuwﬁ)
- b [
Need CO =J(o-WI”
=0T e
= JBO or kIS N
As 205 (255 +udE) = {5.655=30uw
=5

ip 2 TA21T..
T =51-3

LI) TB =5X23—3

=112

P Fid

11) 3,,=E[2a+(n-]}d]

=§[2x2 +(47-1)5]
= 5499

T oy B U

= M élﬁu.-
= CF
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Coh -

—

CoaXx = 9

LI

Part | Solution Marks | Comment
&) | secx 4+l =3 D{-.‘JLET.S_ A
Seca=2 @\ |
- i -




Question 5 | Trial HSC Examination - Mathematics 2010
Part | Solution Marks | Comment
a) x 2
]c::-s 2x
L]
= [lsin lx]‘ 1
2 .
= ~l-si|1 z —lsin 0
2 oRleB. mus
= lx 1
2
1
= lum'.ri
2
b) | 2% —Tx+12=0
a+fi= = txﬁ'=f-
L, g a . - N
b el 1
4+ l=—=—
P a 2
sl
2
ii)
aﬂ=£ - _].'E.
= 1
=6
iii)
1 1 o+
k== p 2 1
a f af
4
52/
fs
e i ,
12
iv) a’+ 8" =(a+B) -2af 2

2
=[EJ —-2x6
! 2

SN




Question 5 | Trial HSC Examination - Mathematics 2010
Part | Solution Marks | Comment
9 la=uo R el < 2
P ot Sk
G S o
. ko A
P S
b=
= A0
i
o
= JUDoms \
d)
‘ dx
SO S R 2 N It N N
2x
=2 | ——ax
4 Jf+1
=2!n[x2+l:l+c |
when x=0 y=e
e=2Inf[0+1]+c
Le=e
:,y=?.!n[x3+l:|+e i
/12 '




Question 6 | Trial HSC Examination - Mathematics ' 2010

Part | Solution | Marks | Comment

a) | Let ZADB=x° 3 ' |
AADB 15 1sosceles (AB = AD) !
LADE = ZABD(base angles of AADR =) i=
then 2x +100=180%(angle sum A)
so x=40°

- ZADB = 40° :
then ZDBC = 40°(alt /'s = AD[ BC)

; " ADBC is isosceles (DB=DC)

. /DBC = 40°(base /'s ADBC)

- £BDC =180° - 40° - 40°(angle sum ADRC)
=100°

. ZBDC =100° !
b) §&) = 3P~ 2

De-b=s T | oo

=0 .
fL ::.rt;:&*aea oaes (0,0) (b ,0)
) )= 3 -12x . .
SP uhere () ST
2o (-} =0T
x=0,
y-o,-32.
Noduee: £y =bw -2
at (o) $U(x) <0 - -wax (oW
(03D F' D >0 o - win. (8,3

o moX YO o (O,1) 2 Q couel)
et TP ol (,-32) J -

st Lee a
jest for
podute

i) POL when £ =0 ound i
coneccLl Yy ehainges:
Y1) =20 (x-V=0

‘]1,_::-;‘- . MML
! ld = =il . huﬁl MLLE;"'
¢ Lest for
=3, 04070 clhonges:

«. Pot od (2,~16)




Question 6
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Part

Solution

Marks

Comment

W)

M

% = ":I'_.;:"(QIL

| shope

moTked
(erercopts,

r_i Wbt
iNdescepts
. _tln-::i_t_etft_)?_:{__._

2 ol p-’rs ]

TP et ?0'-)

12




Question 7
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Part

Solution

Marks

Comment

a)

1.5 2
1.323 [0

0 0.5 1
2 1.936 | 1.732

X
Jx)

b
If[x]dxﬁ g[{yn + ¥ y+(dxodds)+ (2x E’PE?‘TS]]
~ 83[(2+0)+ 401,936 +1323)+2(1.732)]

2

=3.083 or 3i
12

1

b)

B =08radians

i)

l=rf

40 =508
40

f=—
50

@ =b*+c* —2bccos A
a =507 +50° —2x50x Sﬂxcm%

a=38.94dcm

i)

N & lml}l}eﬂ.ﬂil

N i lmﬂﬂeﬂ.ﬂiklﬂ

N =16487

i)

100000 = 10000

10 =2

In10 = In(e"™")

In10=0.05t{lne)
_Inl0

= —

0.05
= 46hours

i)
N’ =500e""
when { = 2dhours

N—' i SD'}EI).{“HII
= 1660 bacteria'hour




1
|4 :rrj3—lx-x’cir

perd]
=n[[3-1-‘§]-(-9-9+9)]

32
3

Question 7 | Trial HSC Examination - Mathematics 2010
Part | Solution Marks | Comment
d) ! =3-2x-x 2
i
V=nrn J yidx

/12
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Part

Solution

Marks

Comment

a)

i)

r=9+100+12

r=0.0075

A=P(+r)

4 =500000(1.0075) - R

A, = A4,(1.0075)" - R

4, = 500000(1.0075)" — R(1.0075)— R

A, =A4(.0075) - R

A = snunm[[l.uo?sf — R(1.0075) - R]{l 0075)-R
=500000(1.0075) - R(1.0075)* = R(1.0075) - R
=500000(1.0075)' - R [1 +1.0075 + 1,00?52]

as required

A, =0 as all money is repaid

-~ 0=500000(1.0075)™ —
R[1+1J:m?5 +1.0075 4 ... +1.ﬂﬂ?5""]

i 500000(1.0075)"
[1+1.l}ﬂ?5+1.ﬂﬂ?53 +....++11m:r?5*’]

geometric series with a=1r =1.0075,n =300

5 = a(r" —1)
r—1
110075 -1}
™ 1.0075-1

Sy = 1121.121937
500000(1.0075)™"
Sam

R =$4195.98

R=

iii

Tq}:.-tal repaid = $4195.98x 300
=5$1258794.00

Interest = $1258794 — 500000
=$758794.00

2




Question §
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Part

Solution

Marks

Comment

a)

iv)

ST =Prn

758794 = 500000xrx 25
r=6.07%

b}

1) 9N

- (L3 [} [ < ".\r

ETA

T

-1 1

W (a-a) = ke lgY
= '.'n{,td-'-)

\ coprect
swope

2 correck
Ueriex

)
f{x)=4-277
Fay=4-27

i)

[F] =[4-27"]x[4-27]
=16-2x27 4+ (277
=16-2"" 27

iif)

fx)=4-270

=4-2*

# f(x)or — f(x)

.. the function is neither odd nor even

112
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Part

Solution

Marks

Comment

a)

1)

a=-2 x=-3 v=4ms™
a=-2

v=[-2dt

==3f+c¢

whentf=0 v=4
d==2x0+c

c=4

Lv==2+4

x= [ -2t +4dt

=t +4t+c

whent=0 x=-3

Sx=—t 4+t -3

ii)

Particle at rest when v=0

v==2¢+4

0==-2¢r+4

2t=4

f =2sec onds

.. particle at rest when £ = 2sec onds
iii)

Particle at the origin when x =10
x=—1"+4r-3

0=—t+4t-3

0=—("—4:43)

0=—(t—3)(r-1)

~t=1 or 3seconds

particle first at the origin when ¢ = 1sec ond




Question | Trial HSC Examination - Mathematics 2010
Part | Solution Marks | Comment
2
a) iv) 1 for correct
shape
1 for correct
x intercepts
A
%
b D 3

=4In3(3%"%)

/12




Question§ | Trial HSC Examination - Mathematics 2010

Part | Solution

Marks | Comment

ii) I
j':erx
1
4103

[4m3(3*2)

1
= < g
4ln3x{ e

(34r—2 )

= +c 1
4ln3

/12




Question 10 | Trial HSC Examination - Mathematics

2010

Part

Solution

Marks

Comment

a)

1)

O =2000(25-1)",¢20
O'(1) =—4000(25-1)

. it is emptying at a rate of
4000(25 =) litres/minute
ii)

Poolfullatr=10
O(1) = 2000025 -0)°
=1250000itres
. half full = 625000 litres
625000 = 2000025 -1)*
312.5=625-50t +1*
£ =500 +312.5=0

24 =1000 +625 =0~

——100++/100% =4 x2% 625
2x2

= 100 £ +/5000

T

4
o 100+5012

4
" 2(50 £25+2)

4

,_50% 252

2
t=7.322 or 42.68

2.t =7 minutes _
" it will take = 7 minutes to half empty the pool

iii)

20kL = 20000L / min

20000 = —4000(25—1)

20000 = —-100000+ 4000

4000¢ =120000

t=30mins

.. the flow rate will be 20kL after 30 minutes
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2010

Part

Solation

Marks

Comment

a)

iv)

when ¢ =10

O(f) = 2000(25-10)
=2000x225

=450000L left in the pool
when =0
O(ry=1250000L

(1250000 - 450000)
Avergge = T

=80000.L / min

b)

1 s

L

& km

i)
; y D
Using Pythagoras and § = =

.. he paddles a distance of +x* +9
at 4km/h

x+

s Paddles -

hours

- he walks a distance of 6—x
at Skm/h

- Walks - %kaurs

The total time
T(x)= N2 +9 K 6-x

4 5
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Part

Solution

Marks

Comment

b)

iii)
X' +9 6-x
+
4 5
x 1

' +9 5
_Sx—d"dlxz +9
204/x2 49

Min when 1"(x)=0
o )
ﬂ=5x dofx"+9
208/ x* +9

0=5x-4+x"+9

S5x = 4+/x* +9 (square both sides)

I'(x)=

T'(x) =

L 25x* =16x*+144 .

%" =16

x=:4 (x 2 -4)

Sx=4

check minimum

whenx <4,7'(x) <0

whenx>4,T'(x) >0

Somin imum atx = 4

.. Adam paddles to C - 4 kilometres from O

+
4 5
V4 +9 i 6—4
4 5
=1.65hours

=lhour & 39min s

T(4) =

12




