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NOTE: Inx=log,x, x>0

20




Section I

10 marks
Attempt Questions 1-10

Allow about 15 minutes for this section

Select the alternative A, B, C or D that best answers the question and indicate your choice with a
cross (X) in the appropriate space on the grid below.

10 -

For what values of k does the equation x* —6x—3k =0 have real roots?

A k23
B. k<3
c. k=23
D. k<3

For the function y = f(x), a <x <b graphed below:

Kﬂ

y

which of the following is true?
A f'(x)>0and f"(x)>0
B f(x)>0 and £(x)<
C  f'(x)<0and f'(x)>0

D f'(x)<0 and f"(x)<0




Which expression will give the area of the shaded region bounded by the curve 7

y = x* —x—2, the x-axis and the lines x=0and x=5? S5 Dn+3=
. y n=3
A 17
B 65
c 7
x D 91
5

+.[15(x2-x—2)dx
j:’(xz_se_z)dx

[ (mnm2)a

B A=J.l(x2—i;2)dx+

6. . What are the coordinates of the focus of the parabola 4y =x?~8?

) 5 A (0,-8)
C A=I (xz—x—Z)dx +j (xz—x—Z)dx )
0 2
) ; . B (0-7)
D A=J. (xz—x—?,)dx+j (xz—x—Z)dx
0 2 c (02
D (0,-1)
. Two ordinary dice are rolled. The “score” is the sum of the numbers on the top faces.
What is the probability that the score is 9? '
A 2 ,
4 7. What is the derivative of cos® 3x with respect to x ?
B’ % A —2sin3xcos3x
B . —6sin3xcos3x
1
C " ; C 2sin3xcos3x
«
) D 6sin3xcos3x




What is the value of I:(e’” —1) dx?

Y

B 5;——1

C |

D %QLA)

The displacement, x metres, from the origin of a particle moving in a straight line at any
- time, ¢ seconds, is shown in the graph. )

X

=N

‘When was the particle at rest ?
A t=0

B t=landt=4

C t=2andt=4i

D t=1t=2andt=4

&

10.

What are the domain and range of the fanction / (x) = = 9
A Domain: -2<x <2, Range: 05 y<2

B Domain: —2<x<2,Range: 2<y<2

C Domain: 0<x <2, Range: -4< y <4

D Domain: 0<x<2,Range: 0< y<4

L]




Section I1

90 marks ) }
Attempt Question 11 -16
Allow about 2 hours 45 minutes for this section

Answer thie questions on your Own paper, ot writing booklets if provided.
Start each question on a new page.
All necessary working should be shown in every question.

Question 11 (15 marks)

a) . Differentiate:-
@ xtan2x
1
1 4x [t
@ T+
3x—
(i) 3+4+2x
b) Find:

4

@) .[(Sx—l)g dx

2x
.. X a
(ii) j.sm 3 x

Solve ZSinx+«/§=0 for 0<x<2x.

£

)

Tind the exact area of the shaded major sector of the circle with radius 4 cm.

Marks

Question 12 (15 marks)

a)

b):

©)

Jeff and Jonas each throw a standard die.
i) Find the I;robability that they do not throw the same number.

(i) . Find the probability that the number thrown by Jonas is less than the
number thrown by Jeff.

~ The sum of the first  terms of an arithmetic series is given by:

S, =n (3 8-~ 2n)
[6)) Calculate S, and S, .

()  Find the first three terms of this series.

- (ifi)  Find an expression for the n-th term.

Consider the lines 2x —y+1=0 and x+2y—7 =0 which intersect at point P.

o) By solving the equations simultaneously verify that point P has
coordinates (l, 3) .

The point 4 (3,7) lies on the line 2x—y+1=0 and point B (—3, 5) lies on the
line x+2y-7=0.

(i)  Find the perpendicular distance of 4 from the line x+2y~7=0.

(i) Draw a number plane showing the position of the points 4, B and P
and the lines 2x—y+1=0 and x+2y—-7=0.

(iv)  Show thelines 2x—y+1=0 and x+2y-7= 0 are perpendicular,
ﬂ

(v)  Determine, using coordinate methods, what type of right angled -
triangle ABP is.

Marks




Question 13 (15 marks)

2)

®)

©

R
r N

In APQR , point T'lies on side QR and point S lies on side PR such that '
QT=TR, OS=QP and ST 1 QT .

Copy the diagram into your answer booklet showing all given information.

. @  Prove fhat AQTS = ARTS .

(i)  Provethat ZQPS =2/TQS.

Z
o

A circular sector OXYZ has radius » cta and £ZXOZ measures 6 radians.
If the arc XYZ has a length of 10z and 6 = 3371 find the exact length of
chord XZ.

Consider the function f (x)=x"—4x.

@ Find the stationary points on the curve and determine their nature.

(1i)  Find any points of inflexion.
&'

~(iif)  Sketch the curve f (x) =x*—4x* showing all important features

including the intercepts.

10

Marks

Question 14 (15 marks)

. a)b

()

©

Gy

Peta is saving to buy a new car. She needs $12 700 for the car.

The first month she saves $25. The next month she saves $40. The following

month she saves $55.

if she continues to increase the amount she saves by $15 each month how
many months does it take Peta to save for her car?

The probability that a rare plant grows to maturity in a nursery is % .

What is the least mumber of plants that would need to be in the nursery to have

at least a 95% chance of one plant reaching maturity?

Use Simpson’s Rule with 5 function values to find an approximate value of
4
J. % Inxdsx.
, 2
@ Differentiate In(sinx).

(ii)  Sketch the curve y =cotx for 0<x <7 clearly indicating where it
crosses the x—axis .

(iif)  Henoe, or otherwise, find the exact area bounded by the curve

y =cotx, the x—axis and the line x=%. '

g

11

Marks
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Question 15 (15 marks)

(@

®

©

Joe is trying to fill his 1 200 litre water tank.

The first day he puts 100 litres into the tank, the 2" day hé puts in 90 litres
and the third day he puts in 81 litres. .

If he continues to add water in this way will he ever fill the tank?

Justify your answer. .

At the entrance to a mine there are electricity wires.

“The height (H) of the wires above the ground at the mine entrance varies with

120 , where H is
05

the outside temperéture (?) and is given by the H =21.6+

in metres and ¢ is in degrees Celsius.
(i) Find the height of the wire when the temperature is —3°C.

(ii)  The company has a piece of equipment which is 13.3 m high. All
equipment entering the mine must stay at least 6.7 m below the wires.
Find the maximum temperature which will allow the equipment to
safely pass under the wire.

" Charlemagne is designing a glass fruit bowl with a capacity of 2 litres.

He rotates the curve y = 5sec %) about the x—axis as shown on the diagram

from x=0 to x=a.

()

. ]

@ Find the height of the bowl in cm.
Give your answer correct to the nearest cm.
Note, the bowl is on its side and the height of the bowl
is the distance Oa.

(i)  Hence find the diameter of the top of the bowl.

12

Marks
Question 15 continued

@ The acceleration of a particle is given by
i=6t-16,
where x is displacement in metres and ¢ is time in seconds.
Initially its velocity is 5m s~'and its displacement is 7 metres to the left of the

origin.

6 Show that the displacement of the paﬂicle is given by: 2
x=t -8 +5:-7

(i)  Find when and where the particle comes to rest. 3

(iii) Does the particle ever pass through the origin? Justify your answer. 1

13
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Question 16 (15 marks)

@

®)

©

A tyre factory was required to install a filter to limit the pollution it emitted
into the atmosphere.

The rate of emission, % , in kg per month of pollution from the factory is

given by

i _ 100+ 300

dt 1+¢
where ¢ is time in months measured from when the factory initially installed
the filter.

(i)  Find the initial rate of emissiond—E . 1

(i) ~ What will the rate of emission —‘t%'- eventually tend towards? 1

"(iif)  Calculate the total amount of pollution emitted by the factory in the 2

first year of operation with the filter.

A radioactive plutonium jsotope is decaying and releasing radiation. . 2
The-amount of radiation 4 at time £, in years, is given by

A=4, e—z.s9xw”:
where 4, is the initial amount of radiation.

Find the half-life of plutonium, to the nearest 10 years.

Felicity has just commenced work and is investigating superannuation funds.
She calculates that she will need $1 000 000 in her fund when she retires in 40
years, She finds a fund guaranteeing to pay interest on each deposit at the rate
of 6% per annum compounded monthly.

" She intends to deposit $ into the fund at the beginning of each month for 40

years. (480 months).

After 25 years she intends to double the amount she deposits each month. That
is, she will deposit a further $M into the fund for the remaining 15 years. (180
months). ¥ .

@ Show that the value of M can be found using the formula )
1000000 = 2013 (1.005* +1.005" ~2)

(ii)  Find the value of M. 1

14

Question 16 continued

(@ The diagram shows the graph of y =(x- b)z.
T (t,(t—b)z) is a point on the curve such that 0 <t <b.

The tangent at T is drawn to intersect with the x and y axes at the points 4 and
B respectively as shown.

i y=(2-8)

tx

ol . A

) Show that the tangent to the cufve at T'is given by
y=(2x-t-b)(t~b).

(i)  Find the coordinates of the poiht T, in:terms of b, which will maximise
: the area of AABO. '

End of paper

15
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NSW INDEPENDENT TRIAL EXAMS = 2012
- MATHEMATICS HSC TRIAL EXAMINATION

Section I

R

Marks - . :

" Question Solution
11) |a)d) | 4 - 2 1 attempt at the product
. E(xtan2x)‘—tan2x+x.2360 2x rule and correct. -
= tan 2x -+ 2xs8c> 2x glg,ﬁ?tlgi;ge:an 2x
a)(ii) df 4 1\ _dya. o ‘| 1 correct difrerentiation
. B\l +; —?d;(e +x ) of exp or neg indice
e B 1 correct answer
=4 57 .
a)(iil) | ¢ 3x-7 3(3+2x)-2(3x-7) .
P (3 " 2x)2 1 for correct quotient mle
© 9+6x-6x+14
(3 + Zx)2
23 .
(3 + 2x)2 1 correct answer
11) | b)) 55-1)° 1 correct index
(535—1)9 dx =(—{——)——+c
5x10
(Sx - 1)10 N .
=7 ¢
50 1 correct answer
b)(ii) . 2x 3 2x 1 correct integration of
sm—s—dx=——§cos—§—+c cos
1 correct “constant”
) o) 2sinx++3 = 0 1 correct acute angle
2sinx = —\/5
, 3
sinx = —[— 1 for hid
2 3
x=n+Z ,27 -z 57
3 3 1 for —
dn Sm 3
X=—
3°3 :
110 {d) TS & U 1 for correct angle or
d=x——x4 correct formula.
2 6.
44 o
= —3—” cm® 1 correct answer

MARKING GUIDELINES
Section'1: : - - : - i
Question Solution . ] Marks
1y C X -6x-3k=0 A
A>0 _
A=36+12k
36+12k>0
12k > -36
k>-3
) Decreasing function — first derivative negative C
Concave up — second derivative positive .
3) y=x*-x—2 C
y =(x-2)(x+1)
‘ x—intercept,x=2
) (6,3)(5.4)(4.5)(3,6) D
1
! 4
| P(9)=—
v C)=35
I
; 9
L5 7 - B
| ) D on+3=9+11+13+15+17=65
i n=3
B by—x'-8 D
i x*=4y+8
| F=4r+2)
! Vertex (0,—2), Concave up. Focal length a =1
: Focus (0,—1)
7 B
) %00823x=2.c0s3xx—3sin3x
| " =—6sin3xcos3x
8) i . . 1 D
J. (e3xb_1)dx=|:l_e3x_xj| .
0 3 0
3 0
I I VO
3 3
3
-1
3 3
_ &4
9) At rest, stationary point. C
10) ) Domain 4-x’20 ‘Range 0<y<2 A
! x*<4
[ —2<x52

NSW Independent Tvial Exams 20}2 — HSC Trial Mathematics: Marking Criteria - Page 1
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Solution .

Marks

—
(=]

5| -
=
-
-

Jo2

Jel

1,2,

Je2 |

2,2

Je3

. Je4

Al —

Jes5.

o

[ TSN Y [ poey P P

&8 |t | (o 19 | =
LSV |
[ SRR

Je 6

W LiW| WL

i Laftalalnin)en

AR [N

Tonin) | L3 (B ]

N Lh | W RS =

O [ | L2 DO

N

a)(D)

P (diﬁ”erent) = %

B ESESENESENESPS

"1 correct answer

2)(i) -

1 for correct answer

b)(®

=68

1 for correct S}

1 for correct .S,

b)(ii)

T, =5,-5,
=68-36
=32

d=—4

T, =28

36,32, 28,...

1 for value of T,

1 for value .of T

b)(ﬁ{)

T, =36+(n-1)(-4)
=36-4n+4
=40-4n

1 correct formula

1 correct answer

o)

1 correct answer

| BP=[(143)' +(3-5)

_ieTa
VI
=25

Question | Solution_- [ Marks '
o)(if) | ... .
1 correct points on correct
lines.
c)(iv) | 2x—y+1
my =2
x+2y=-7=0
2y=T7-x
71
Y7272
1
my = ——2—
i, =2% -
2 . .
) — 1 correct réasoning and
- . conclusion
5 2x—y+1=0 and x+2y—7=0 are perpendicular -
©)(¥) | Given lines are perpendicular AP = 2\/5

1 for right angle triangle

1 for isosceles triangle

c)(i)

-d=‘3+2(7)—7|

J1+4

1 correct d

1 correct answer

NSW Independent Trial Exams 2012 — HSC Trial Mathematics: Marking Criteria - Page 3

. AAPB is aright angle isosceles triangle
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Marks

vufiﬁestion " [ Solution
13) | &) i
P : - .
a)(i) In AQTS and ARTS X 1 for 2 pairs correct sides
TS =TS common {9 or angles with reasons
. £LOTS = ZRTS g}ven STLOT () 1 for 3" pair of sides or
T =IR given - ® angles plus correct
AQTS =ARTS (SAS) reason for congruence.
a)i) | LetZTQS=x : ‘
LTRSS =/T0S=x matching angles in congruent friangles
. S 1 for first 2 steps
ZQSP=/TQOS+ZTRS  external £ of triangle = sum or 2 opp int £'s ]
| o=0x
LQOPS = ZQSP base £'s of isosceles A, QP = 0S
o 1 correct proof
=2x
=2/T08 since we let ZTQS =x
13) | b) 1=6r
107 = 2—ﬂ-r
3 1 correct value of 7
r=15 -
2 _ 2 2 27
XZ°=15"+15 —A2x15><15><cos(—3— 1 correct application of
=675 cosine rule
Xz =+675 A
=153 1 correct answer

NSW Independent Trial Exams 2012 — HSC Trial Mathematics: Marking Criterla - Page 5

[ Question Solution Marks o
13) 1o f(x) =x'—4x
‘f'(x) =4x* —12x°
stationary points when f '(x) =0
45 ~12x* =0
4x* (x - 3) =0
) 1 for values of x
x=0,3 . e
s(0)=0
£(3)=3"-4(3)
. =-27 1 for y values
8P =(0,0) (3,-27) '
test stationary points f "(x) =12x" —24x S e o
f "(0) =0 testconcavity | rv(x) | +ve ve
change in concavity, .. (0, 0) horizontal point of inflexion | 1 correct identification of
f"(3)=12(3)2—24(3) horizontal P.O.I
=36>0 concave up
. roinimum at (3,-27) 1 correct identification of
minimum
c)(ii) | Possible points of inflexion occur when f "(x) =0
12x* —24x=0
12x(x—2)=0 1 for x values.
=02 122
* - p
3
f(2) =2* —4(2) Fi(x) | ve| O | +ve
—_16 1 for correct test &
. N . conclusion.
Change in concavity . (2,~16) isaP.0. (Origin already tested)
c)(iii) y
- (0,0) ¢ ‘1 stationary points and
shape for their
information
1 correct intercepts and
their points of inflexion

NSW Independent Tyial Exams 2012 — HSC Trial Mathematics: Marking Criteria - Page 6




e
! iestion

nm('-z-jsm(o.os) _
n zm(o.ospm@j

nz25434..
n=26

You need to have at least 26 plants have at least a 95% chanice that

one grows to maturity.

L Solution Marks °
L) | a) S =25+40+55+......=$12700
AP a=25,d=15 and S, =12700. Find n.
12700=2(50+(n—1)x15) 1 for identifying AP and
2 : knowing sum of an AP
25400 =n(50+15n-15) formula.
=n(35+15n)
5080 =7n+3n"
3n* +Tn—-5080=0
A _ =7£449—-4x3%x~5080 1 for forming correct
6 quadratic equation
—7£+/61009
6
_ =Tx247
6 .
) =40 months (ignore negative answer) 1 correct answer
4) b - P(at least 1)=1 ~P(all dead) . 1 for probability of plant
. dying and statement
1 —(E) >0.95
\9
(ﬁ) £0.05
A9
8Y '
m(—) <1n(0.05) 1 for taking In of both
9 sides .

1 for correct answer -

NSW Independent Trial Exams 2012 — HSC Trial Mathematics: Marking Criteria - Page 7

| Question Solution Marks \, ]
14 : :
19| r)=Zn
; T 1 for correct A
x| 2 |2 3 |1 4 '
2 2
lf(x) 2 | im 3) 2u() Zm(l) 21 (4) 1 correct simpson’s rule
4 \a/ | 2 4 \2
0,693 | 1.1454 | 1.648 | 2.192 | 2.7726
4 i . .
' j Zlnx dxl) —1~(0.693+2.7726+4(1.1454+2“.192)+2(1.648))
, 2 6 : 1 correct answer
- =3.352
14y | d)@@) d .y cosx 1 correct differentiation
—J;In (sm x) " sinx of In function
= cotx 1 cqnect differentiation
. of sin function
d)(@i) y
1 for correct shape
X .
-, " ' 1 for 1 curve and correct
intercept
-d)(iid) y
~ X
- w *
ri
-4 =J. - cot xdx"
*

1 for correct integration

L

;3

1 for —In

NSW Independent Trial Exams 2012 — HSC Trial Mathematics: Marking Criteria - Page 8




Z; nestion

| Solution

Marks

' 11ﬂa)

| §=100+90+81+.........

GP, where a=100, r =1% limiting sum use S, =T2— ‘

1 for reco gnisi.n"g limiting

Question Solution Marks - . it
15) | d)(@) i=6t-16 ’
i=3-16t+c
Att=0, x=5"
S5=c¢ v
5232 1645 1 mark for velocity
equation
x=1 -8 +51+k
Ati=0, x=-7 : .
N 1 mark for correctly
~T=k
shown
: x=1 -8 +5t—7
d) | x=37-16£+5
0=3-16t+5
0=(3t-1)(z-5)
1
t= 5,5 . 1 mark for correct times.
Ate=1
3
3 2
x= 1 -8 1 +5[l -7
A3 3 '
= _6i ‘ 1 correct first location
27
At =5
x=(5) =8(5)" +5(5)-7
1 _57' _ 1 correct location
d)(iii) | Yes. Particle starts at x =—7 , moves to the right for 1/3 of a second,
| stopsat x= —62i7, moves left for a further 4% seconds, stops at
x=-57, then moves to the right. It doesn’t stop again so it must i
pass through the origin. 1

8
d=2x5 =
s

=42.5 cm wide

100 - sum and 1000
S=—%
P
10 . T
=1000 i 1 for correct answer and
No will never fill the tank as the limiting sum is only 1000 litres ‘reason
5 00 | 5y 60120 ' '
T 1105
H=2164—2 ,
-3-105 1 correct answer
=20.49m
D@ 120
=216+
t—105
20=21.6+ 1210 z 1 for correct equation
10 :
16— 120
t—105
120
~105=——
-1.6
t=105=-75 1 correct answer
t=30°
15) [ o)) |2 titres equivalent to 2000 cm’®
a 2
2000 =7 Jl (5 sec(f)) & 1 correct integral
6
. 0
= 25”.[ sec’ (f) dx
. 0 6
20
roL ar | 1 for correct integration |
—89 = ta.ng ~tan 0
6
“a 40
tan—=—
6 3z
a =t _1—4'9_
6 £V 4
a=6x1.339397..
| a=8.03638.. |
! ‘a=8cm . : 1 correct answer
: Bowl is 8 cm high. .
c)(if)

1 correct answer

NSW Independent Tvial Exams 2012 — HSC Trial Mathematics: Marki;tg Criteria - Page 9
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Solution

Marks

Ques’uon

T Solution

" | Marks

' Cjuestion
16 i
V190 po100+ 2%
1+t
At 1= 0 1 correct answer
- E=400kg / month
a)(ii) | As ¢t —> o, E - 100kg/month 1 correct answer
P= j' (100 +T_t) dt 1 correct integral
0
=[100¢ +10010(1+£)]
=(1200+1001n13)~(0+1001n1)
=1456kg ' 1 correct answer
16) |b)
1 for correct expression
involving %
1 for correct answer

NSW Independent Trial Exams 2012 — HSC Trial Mathematics: Marking Criteria - Page 11

16) [ 9@

=Ml .005)-
= M (1.005)" +M (1.005)
4, =M (1.005) + 14 (1.005)" +M (1.005)

480

A, =M(L ) +M (1.005)" +M (1.005)" + 3 (1.005)
=M(1.005+1.0052 +1.005 +......1.005")
(1.005(1.005%° 1))
1.005-1

— 2014 (1.005" 1)

B =M(1.005.)
B, =M (1.005)" + M (1.005)

180

By = M(1005)" + M (1.005)" +M (1.005)" + 3 (1.005)

[1 005(1.005 —1)]

1.005-1

=201M (1.005“m —1)

1000000 = 2013 (1.005*" ~1)+2011 (1.005"* 1)
=201M (1005 ~1+1.005" 1)
1000000 =2013 (1.005" +1,005"* ~2)

1 correct expression

1 correct expression

o)

_ 1000000
201(1.005‘um +1.005'% —2)

=$435.97

1 correct answer

16) | D

=(x—b)2
'y'=2(x—b)'
atx=t¢
m=2(t—b)
Equation of tangent.
—(t=b)" =2(t—b)(x~?)
y=2(t=)(x=1)+(t-b)
(1-b)(2(x—t) +£-b)
=(t-b)(2x—2t+1-b)
(¢-B)(

tb2xtb)

1l

I

il

y

1 for the gradient

1 correctly shown

NSW Independent Trial Exams 2012 — HSC Trial Mathematics: Marking Criteria - Page 12




Solution : : Marks . [ 16) | d)G) ol
Coordinates of 4. . . ) - contd. 0 —~Z(3t~‘b)(t+b)
y=(t-b)(2x~1—D) oo - : _ : 3t-b=0 or t+b=0 .
y=0 ' S - 3=b t=—b (disregard)
0=(t—=b)(2x-1=b ' b
' 2x—t—b=f) ! ) t_§ lrforvalueoft
Test
2x=t+b : . :
t+b ' o i L A‘=—Z(3t2+2tb—b2)
x=—2— 4 - . . X .
Coordinates of B. - : : ' 4"= —Z(6t +2b)
y=(t—b)(2x—t-—b) ' : b
x=0 att=§
=(t=b)(~t-b ' 1
y=(t=8)(--0) 1 for 04 & OB A"=——(4b)
o y=bt—f : 4
Area of AABO . . . =—b negative
=l—x—tLb-x(b2—t2) . - : . maximum area when ‘
2 2. . R ’ t=.ll
=-1—(t+b)(bz ——t2) : ' 1 for area of triangle 3 R : .
| 411 yz(é_bj /| 1 for value of y value.
Ar=—((5* =) +21(1+D)) 3 : : ,
4 3
S A
=%(b2 -2~ 24 - 21b) _ 9
b 4p*
=%(b2—3t2—2tb) - : T[E’TJ
1iaa 2
=—=(3¢* +2bt—b
4( 2 +2bt ~b")
=—%(3t—-b)(t+b)
Max or min when 4'=0
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