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STANDARD INTEGRALS
1 n+1 . H
x" dx = xn+l pz-1; x0, ifn<0
n+1
Jldx =Inx, x>0
x .
je‘”‘dx =—1—e“", a#0
a
Jcosaxdx =1sinax, a%0
a

J‘sinax dx =1 cosax, a#0
a
5 1
secax dx ==tanax, a=0
a

Isecaxtanaxdx = lsecax, a#0
a

-1X
——I——dx =ltan -, a#0
a? +x2 a a
———l—dx =sin'”—c, a>0, -a<x<a
[ %2 a

S dx =In(x + Jx*—a?), x>a>0
2 _a?

I—;ia—zdx = In(x + «/x% +a?)

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

Marks
Question 1 (12 marks) Use a SEPARATE writing booklet.
(a) Express 1.26 radians in degrees, correct to the nearest minute. 2
®) Solve 8—2x>17. 2
() Simplify 16./5 + J/45. 2
4 -8
i ify ~ . 2
(d) Simplify )
(6) Given that log,5 = 0.627 and log,2 = 0.270, determine the value of
(i) logl0 1
(i) logg25 1
(f) The minimum turning point of the parabola y = x(x— k) is (3, -9). 2
Determine the value of k.
2 Yenn_ QA o8 FHd Copyright © 2008 Neap
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Marks
Question 2 (12 Marks) Use a SEPARATE writing booklet.
(a) Differentiate the following with respect to x.
@ y=12x-x 1
. sinx
i = Sx 2
@ x+1
(ili) y=xlog,x 2
(b)  Find an expression for each of the following integrals.
€ f S 1
X
) j.sccznrx dx 1
!
(¢) Evaluate J (& = e™Mydx. 3
0
(@ The gradient function of a curve is given by j—y = 62" 4. 2
X
The curve passes through (1, 8). Determine the equation of the curve.
3
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Marks
Question 3 (12 Marks) Use a SEPARATE writing bocklet.
(&  1st 2nd 3rd 4th 5th 2
& ® (-] L L
@ ® [ o L4 L4 ® L]
® L] © [ ] ¢ © ° L] (]
@ [ ] ® o o @ [ ]
® L] L] @ ®
142 1+2+43 1+2+3+4 1+2+3+4+5
1 =3 =6 =10 =15
The diagram shows the first five triangular numbers. Calculate the value of the 78th
triangular number.
®) 3
YA
0 2 4 6 8 Tx

The diagram shows y = f(x).

Use the trapezoidal rule with four function values (i.e. three applications) to approximate
the area enclosed between the curve y = f(x), the x-axis and the lines at x =2 and x=38.

Question 3 continues on page 5

4 TENM_QA_0SFM Copyright © 2008 Neap
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Marks
Question 3 (continued)
©
YA
NOT TO
SCALE
0 3.0 x
A
0,-6)
(i) Determine the equation of the line containing points B and C. 2
(i) Calculate the length of the interval AC. 1
(ili) Give three inequalities that specify the region inside the triangle. 2
(iv) Calculate the area of AABC. 2
End of Question 3
Copyright © 2008 Neap TENM_aA_08FM 5
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Marks
Question 4 (12 Marks) Use a SEPARATE writing booklet.
(a) (i) Determine the equation of the directrix of the parabola y = -2. 2
(ii) Determine the equation of the normal to the parabola y = x*—2 atthe point on the 3
parabola where x = 3.
(®
NOTTO
SCALE
A 5 D C
In the diagram AD = 5 cm, BC =9 cm, DB = 8 cm and ZADB =110°.
(1) Determine the size of ZBDC. Give a reason for your answer. 1
(i) Calculate the size of ZDCB (8) correct to the nearest minute. 2
(iii) Calculate the area of AABD in cm2 correct to one decimal place. 1
120m” —m’
()  Ahospital patient has a very high temperature. The formula 7= —6—6"60—(;1—1— for 3

0<m <120 gives the change in a patient’s temperature in °C as a reaction to taking

m milligrams of medicine.

Determiné the number of milligrams of medicine that will produce the largest change in the
patient’s temperatare.

Copyright © 2008 Neap
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Marks
Question 5 (12 marks) Use a SEPARATE writing booklet.
(2) A pile driver is hitting the top of a large pole. The first hit drives the pole 60 cm into the
g ground. The second hit drives the pole another 60 x 0.75 =45 cm into the ground. The
£ additional distance the pile goes into the ground with each drive is 75% of the previous
distance.
(i) How far will the pole be driven into the ground on the 6th drive? 2
(i) Determine the total distance the pile will be driven on the 6th drive. 2
(i) Calculate the maximum distance the driver can drive the pole into the ground. 1
®) 3
‘ A B
NOT TO
SCALE
e
D C
ABCD is a trapezium in which AB | DC and AD = BC. Let £BCD=6.
By constructing a line through A parallel to BC, or otherwise, prove that ZADC = £ZBCD.
©
Q R
T NOT TO
i SCALE
60° L
P 7 S
In the trapezium PQRS, PS || QR, PO =0QR=RSand ZQPS = 60°. Points T anid V are the
midpoints of PQ and RS respectively. Z is the foot of the perpendicular from Vto PS.
Let OR =2x.
() Show that ZS is g units long. 2
(i) Hence, or otherwise, determine an expression for the length of TV. 2

Capyright © 2008 Neap TENM_QA_08.F1
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Question 6 (12 Marks) Use a SEPARATE writing booklet.

@

—— NOTTO
SCALE
W,
width of
the fabric

Jenny’s mum is making a pair of fairy wings for the ballet concert, i.e. one left and one right
wing. Bach wing is in the shape of a sector of a circle. The angle at the centre of the sector

is 120°.

@

(@

(iif)

The radius of each sector is 52 cm. Calculate the width of fabric required to make the
wings, W. Give your answer correct to the nearest ¢m.
Calculate the area covered by the set of two wings. Give your answer correct to the

2
nearest cm.

The set of wings has a feather trim along each radins and each arc. Calculate the total
length of trim required for the set of wings. Give your answer correct to one decimal

place.

(b)  David is testing the acceleration of a new motorbike. The graph shows the speed David can
make the bike travel during the first six seconds of accelerating.

V (m/s)

B I ,(6,36)
!
1
f
i
1
1
.

0 6 > 1(s)

The equation of the graphis V=— £+ 12¢, for 0 <1< 6, where V = speed in metres per
second (m/s) and ¢ = time in seconds (s).

(i) At what speed is the bike travelling when t = 4 s?

(ii) How long did it take for the bike to reach a speed of 20 m/s?

(iii) Calculate the distance the bike travelled during the six-second acceleration test.

(iv) 'When was the acceleration greatest? Justify your answer.

TENM_QA.08.FM
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Question 7 (12 Marks) Use a SEPARATE writing booklet.
<

(a) The exterior angle of a regular polygon is %

(i) What is the size of each interior angle? Give your answer in radians in exact form.

(i) How many sides does the polygon have?

(b)  Sharyn and Brad regularly play tennis against each other. Sharyn wins 75% of the games.
(i) What is the probability that Brad will beat Sharyn in a game?

(i) Sharyn and Brad are going to play three games of tennis. Draw a tree diagram
representing the three games. Label each branch and show the probabilities on each

branch.

(iii) 'What is the probability that Sharyn will win two games and Brad will win one game?

(iv) Determine the probability that Brad will win at least one of the three games.

(c) A section 1 cm deep is cut off the right-hand side of a sphere radius R as shown in the
diagram.

(i) Show that the volume of the section which has been cut off can be determined by
R

simplifying 7 I (R® - x%)dx.
R-1

(i) Show that the volume of the section is given by %(313 ~-1).

Marks

TENM.OA_08.FM
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Marks
Question 8 (12 Marks) Use a SEPARATE writing booklet.
g
(a)  One root of the quadratic equation 4x* —24x+ k=0 is twice the other Toot. 2
q q
Determine the value k.
(b) Consider the curve y = ax’ —T5ax + 2, where a is a constant, negative value.
(i) Determine the coordinates of the two stationary points and determine which point is 3
the }ocal maximum turning point.
(ii) Sketch the curve. Clearly label the coordinates of the stationary points and the 1
y-intercept (x-intercepts are not required).
(iii) Hence find an expression for the maximum value the function takes in —1 <x <1. 1
(c)  John has just started work and he is very keen to buy the latest ‘Aussie Ute’. The price of
the ute is $24 000.
(i) John can borrow the money to buy the ute. To repay the money he will make monthly 1
repayments of $600 for 4 years.
Calculate the total amount John will pay for the ute if he borrows the money to pay
for it.
(ii) John’s father told him that the ute would lose 20% of its previous year’s value each year. 1
Show that the ute will lose $8640 in value during the first two years.
(iti) John’s father recommended that, instead of borrowing money to buy the ute, at the 2
end of each month John should deposit $600 into a special savings account that pays
6% p.a. monthly compounding interest.
John’s father said that at the end of two years John could buy a two year old ute.
Let A, = the value of the account at the end of » months.
Show that if John invests $600 at the end of the month at 6% p.a. monthly
compounding interest then the amount in the savings account at the end of n months
is given by A, = 120 000(1.005" - 1).
(iv) If John decides to save $600 at the end of each month for two years will he have 1

sufficient funds to buy a two-year-old ute? Use calculations to justify your answer.

10 TENM,QA_0B.FM Copyright © 2008 Neap
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Marks
Question 9 (12 Marks) Use a SEPARATE writing booklet.
(a) Find all solutions in 0 <x <27 to the equation 2sin’x = 1 + sinx. 3
(b)  Anarchaeologist found a wooden axe. Only 35% of the original carbon-14 remained in the
axe. The half-life of carbon-14 is 5730 years, that is, it takes 5730 years for half of the
original carbon to decay.
(i) Use the half-life of carbon-14 to determine the value of k in the formula P = Poe_kr. 2
Give your answer correct to five significant figures.
(i1) How old is the axe? Give your answer correct to the nearest ten years. 2
©
YA
y= Bsinx +1
A
y=1-cosx
B
0 o
The diagram shows the graphs of y = J3sinx+ 1 and y=1-cosx.
(i) Solve the equation /3sinx + 1 =1 — cosx to determine the x-coordinates of points 2
A and B.
(ii) Determine the size of the shaded area. 3
Copyright © 2008 Neap TENM_QA. 0860 11
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Marks
Question 10 (12 Marks) Use a SEPARATE writing booklet
(a) Twenty-five patients who are waiting to see a doctor in a hospital casualty department have 2
either broken bones, a sports injury or both. Of the patients waiting, 19 have a sports injury
and 11 have a broken bone. A patient is selected at random. What is the probability that the
patient has a sports injury but not a broken bone?
(b)  The acceleration of a particle moving in a straight line is given by —f — 3 4
dr (t+1)
Initially the velocity of the particls is 1 m/s and itis 2 m to the left of the origin. Determine
the velocity of the particle as it passes through the origin.
_xz
(c) (i) Prove that the function y=¢ = is an even function. 1
I i
2 2
(i) Given that J e dx=0.747 to three decimal places and f e dx=0286 2
0 83 05
to three decimal places, determine the value of '[ e dx correct to two
0.5
decimal places.
(iii) 3
YA
y=fx)
! la, fla)]
0. > x
o a

The diagram shows a representation of y =f(x), an even, differentiable function.
The tangent at [, f{a)] makes an angle of 8 with the x-axis as shown on the diagram.

Justify geometrically, or otherwise, that the derivative of an even function is an
odd function.

End of paper
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Solutions and marking guidelines
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Abbreviations:

CFPA = correct from previous answer

JU = ignore units

IR = ignore rounding
CNE = correct numerical expression, 1 e. correct substitution into a correct formula

ISE = ignore subsequent errors

Question 1

Sample answer

Syllabus outcomes and marking guide

H5

@ 1.26 178,;—0 =72°12" » Gives correct answer . . . 2
. Obtainsl26><1n@ or72°or 72°11° .. 1
P3
© i Zx 4 ;7 « Gives correct answer .2
-2x>
x< —4l e Obtaing —2x>9 ...... ... ... ... o1
2
P3
© léﬁ +345= 19.5 o Gives COrrect answer .. .............. 2
« Implies A/E = Bﬁ
OR
«  Adds two like surds correctly I
P4
xg 2
(d) %_E)Za_wl) =a’+2a+4 o Gives COMTECt ANSWET . ...« cvevrenennn. 2
a—
« Factorises the numerator correctly. . . ... 1
i H3
© @ log;10=log,5 + log,2 » Gives correct answer . ... .. 1

=0.627+0270
=0.897

(i) Jog,25 =logy(5")
=2log,5
=2 x0.627
=1254

H3
*  Gives Correct ansSwer . ...........
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Syllabus outcomes and marking guide

Question 1 (Continued)
Sample answer
y=x(x—k)
One root is zero,
¥
A
0 Tx

(3,-9)
"The other root is to the right of (3, -9)
By symmetry the other root is 3 units to the right of x =3

.. the other rootis x =6

k=6
Alternatively,
y=x2—kx
¥y =2x-k=0, when x=3
6-k=0
k=6
OR
x=3, wheny=-9
—9=3%_kx3
~18=-3k
k=3

P4, P5, P6, P7, H6, HS
«  Gives correct answer . ... .. el 2

« Makes progress towards a solution
e g uses an appropriate sketch

OR
« Determines y' =0, when x=3
OR
« Similarmerit ....... . T ¢

HSC Mathematics Trial Examination Solutions and marking guidelines

Question 2
Sample answer Syllabus outcomes and marking guide
(a) @ y' =12-3x Pr
- QGives correct answer 1
G . (x+1)cosx—sinx P7,H5
ry= e 1)? +  Gives correct answer .2
*  Uses the quotient rule
OR
» Implies isinx: cosx 1
D TSI =C0SX e .
- 1 H5
(i) y'=logx+xx x »  Gives correct solution ...... ........ 2
=logx+1 +  Uses the product rule
OR
. d 21
Implies deOg”x—x e .1
" 2 1 HS5, H8
®) ® .‘.SX dr=-8x"+C < Gives correct answer (ignore + C). .1
() Ltanmx+C H8
7 « Gives correct answer (ignore + C) ..... 1
H3,H8
* Givescorrect answer ............... 3

1o, ) _12, - (10 o)
©) [26 +e }0—25 +e -—23 +e

« Gives correct answer with + C
OR

into a correct primitive function .......

« Correct substitution of limits of integration

= Gives a correct primitive function
OR

into an incorrect, non-trivial primitive

« Correct substitution of limits of integration

function ....... c.ve e 1
(d) y=2x3—4x+C H5 .
§=2-44C +  Gives correct ansSwer ... . .......... 2
C=10 . Givesy=2x'1—4x+C
y=2x"—4x+10 OR ) .
« Gives an incorrect, non-trivial primitive
function with + C evaluated correctly . .. 1
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Question 3

Sample answer

Syllabus outcomes and marking guide

HSC Mathematics Trial Examination Solutions and marking guidelines

(@) Typ=142+3+4+.+78 HS
74 «  Gives correct answer .. ....... L2
Tie=7{2x1+(718~-1)x 1}
2 »  Uses the sum of an arithmetic sequence
=3081 OR
» Uses an arithmetic sequence with g = 1 and
d=1...0...00 oo 1
) HS5, H8
x}12]4]6]8 o Gives COmect answer . . ........ ..... 3
y (I1]10]574 » Substitutes correctly into a valid formula or
h valid method
Azi{f+l+2xothers} OR
n=2 » Makes aminor error,e.g.uses h=1.... 2
Az%{]]+4+2x(]0+5)} « Obtains the correct value for . ........ 1
=45 u°
_-3 P3
(©) @ m=73 o Gives COTeCt anSWer .. ....o..ovvons. 2
=-1 ¢ Obtains either the gradient or y-intercept
The y-intercept = 3, so the equation is y =~x + 3. coo}r{rectly
Attempts to use the 2-point formula
correctly ... P
(ii) 3 P3, P4
C 22 a2 . .
AC =6"+3 «  Gives correct answer in any form . ..... 1
=36+9
6
= /45
A =3.5
@ii) x>0, y<—-x+3 and y>2x—6 HS
« Gives three correct inequalities (CFPA),
accept appropriate 2 or < ....... ... 2
= Gives two correct inequalities (CFPA),
accept appropriate = or £ ........... 1
. 1 P4,P3
(iv)  Area = Ebh * Gives COrrect anSWer .. .....c...c...-0- 2

=%><(6+3)x3

=13.5.

»  Uses the correct length for base or height in

Question 4
Sample answer Syllabus outcomes and marking guide
@ @ x=y+2 P4
) = Gives correct answer .. .. . e 2
x =4a(y+2)
- 1
vertex = (0, —2) and a = ‘_11 ¢ Determines a = i
OR
directrix- y= _2}} « Determines vertex = (0, -2).. ........ |
(i) whenx=3, and y=7 P4, P6, P7, H6
» Gives correct answer in any form . .... 3
y'=2x
mr=2x3 +  Gives the gradient of the normal as é
=6 OR
Mgy = » Numerical error in gradient calculation but
6 equation otherwise correct
1 OR
y=T=-¢ (x=3) + Determines the equation of the tangent. . 2
1 . .
y=- ax +75 » Gives y'=2x orthe point (3, 7)....... 1
® () <ZBDC=70° P4 .
. ives correct answer with a correct
The angles making a straight line add to 180°. FEASON .+ v e oo 1
Gy sinf _ sin70° P4
) 8 9 «  Gives correct answer (CFPA). Ignore any
) 8sin70° error in expressing the answer to the nearest
sin@ = 5 MHAUEE © oo iie i 2
6=156°39" « Correct substitution (CFPA) into the sine
rule. .o 1
1 . R P4
(i) A= 2% 5x8xsinll0 «  Gives correct answer (IU, IR) ......... 1
~18.8 cm®
_ 1 2 3 Hé
© T= (120m” —m") o Gives COImect answer . . .............. 3

%0 000
AT _ 1 (240m—3m%

dm 60 000
dr
£L o
dm
m=0or 80
2
Test: f—Tz = m(uo —6m)
m
_en &T_ 240
When m = 80, dmz— 30 000" . max

. An 80 mg dose will give the biggest change.

« Solution essentially correct but with minor
errors or omissions, e.g. omitting the test for
Maximum., .. .....oveeieii... 2

«  Makes relevant progress towards a solution,
e.g. equating a correct derivative to
ZEM0. ... ... .
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Question 5
Sample answer Syllabus outcomes and marking guide
a i) Te=60x(075)° pé
@ o 6 ( ) + Gives correct answer (IU, IR) . 2
=14.24 cm
« Indicates a geometric sequence, e.g. a = 60,
r=075.... ... PR 1
o _60(075°-1) H4, H5
Gi) Sg= 0BT «  Gives correct answer (IU, IR) . . 2
=197.29 cm » Correct substitution into the formula. . .. 1
G S = 60 H4, HS
(i) 5= 1-075 »  Gives correctanswer (U} ............ 1
=240 cm
(b) Construct AE parallel to BC. Point E is on DC. P2, H2, H5
: ABCE is a parallelogram (two pairs of parallel sides) + Givesacomectproof ................ 3
~.AE = BC (opposite sides of a parallelogram are equal) «  Minor errors in otherwise correct proof
:.AD = AE (both are equal to BC) OR
. P - » Correct proof without reasoning .. ... .. 2
. AADE isisosceles (AD = AE) g
ZADE = ZAED (base angles of an isosceles triangle are equal) |«  Two relevant facts deduced with supporting
ZLAED = ZBCE = (corresponding, AE || BC) TEASOMS - et e 1
W LADE=0
W ZADC = £BCD as required
(c) (6] 2x H6, H9 .
/"—9_ * Gives correct demonstration .......... 2
P X
. = Makes some progress towards ZS = z
* 602 \* 78 2
By e.g. == =c0s60°. . ........ P |
7z s X
Z8 _ cos0°
* 1
ZS=xx 2
=%
2
(i) 2x P4, H9
AQH—Q « Gives the correct expression .......... 2
X X
xT ) KL \y e Makes significant progress towards an
s0° 602 ' expression, e.g. shows KV=2S ...... 1
P A

TVl QR and TV PS (ratios of intercepts are equal)
LARKV=AVZS (ASA)

CKV=zs=%

2
“ x
By symmetry TA = 2
AK=0QR=2x

Tv=S42x+%
2 2

=3x

Question 6
Sample answer Syllabus outcomes and marking guide
(a) )] P4
52cem 1w « Givescorrectanswer JR) .. ......... 2
2
~A r] 1
~lw
lw « Determines either = sin60°® or
2 . 2
= =sin60°
32 =520 4 522 2 x 527 x cos60° .. .. 1
w=3525in60°x 2
=~ 90 cm
An alternate approach involves using the cosine rule.
" ; 12 H5
(i)  Using area = 2 o, «  Gives correct answer (IU, IR) ......... 2
. 1 2 27 - .
area of two wings =2 x = x 527 x »  Expresses 120° in radians
2 3 OR
~ 5663 cm’ < Correctly determines the area of one
WINE . oo e o e 1
(ify Length required for one wing HS
27 «  Gives correct answer (IR, YU) .. ...... 2
=52+52+52x% 3
~212.90 «  Gives the correct numerical expression for
~212509 cm the length required for one wing
Length for both wings OR
=72 x212.909 cm + Correctly determines the length of
thearc....... vovev oun e e 1
=425.8 cm
(b) (i) Spesd=-16+48 H5
« Givescorrectanswer (fU) ............ 1
=32 m/s
(i) —F+120=20 H4, HS ,
N «  Gives correct answer. Ignore any mention of
£ -12t+20=0 F= 00 o 1
(r-2)(t-10)=0
0<1<6
St=2
. ¢ 13, 27 H4
(iii) I (-t +12t) dt= |:_§t + 61 :I «  Gives correct answer (IU) ......, e 2
(] o
_ 1 3 2 » Determines correct integral or
__§X6 +6x6°-(0) equivalent merit . . . . . e 1
=144 m
(iv)  Acceleration is the gradient of the velocity. By H2, H4, HS
«  Gives COrrect answer . - ..... ..... .2

inspection, the gradient, and hence the acceleration, is
the greatest at the beginning.
Alternatively, ¥=-2r+ 12

=12-2¢
As 1 is always zero or positive, the maximum value for
% is 12 and this occurs when 1 = 0.

+  Approaches the question via either the
gradient of the tangent to the velocity curve,
or by determining the equation of the
acceleration ............ ... oo d
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Question 7 (Continued)
Sample answer Syliabus outcomes and marking guide
(©) (i) The equation of the circle is 2+ y2 =R H§ . .
- s 2 2 « Gives correct demonsiration . ... . RS |
y =R -x
“
In the formula, V= J y dx
b
a=Randb=R-1
® 2
Thus V=.7IJ (R*— %) dx.
R-1
. a2 1.3 H8
(i) V=”[R *=3x ]R ‘ «  Gives correct demonstration . . .. . ... 3

- 3 1.3 o2, La 43
—n[R~3R {R(R 1) 3(R I)H

14
SB3R-1]

«  Correctly substitutes limits of integration
into a correct integral, or equivalent .. 2

« Determines the correct integral ...... .. 1

Question 7
Sample answer Syllabus outcomes and marking guide
(@) @ P4, HS
«  Gives the correct answer in terms of 7 . . 1
%
10
. . 97w . .
Each exterior angle is T radians (angies making a
straight line add to 7 radians)
(i) The sum of the exterior angles is 27 P4, H5
Let the number of sides be 7. +  Gives correct answer ... .. .....oes 1
L3
0 xn=2m
n=20
The polygon has 20 sides.
. 1 H4, HS
(®) @ 25%,0250r i o (Gives COMTECt anSWer .. ......oennnuns 1
(i) 075 _g H4, H9
s < » Correct tree diagram showing the correct
075 B probabilities (CFPA) . ... .... .2
025
S +  Draws a tree diagram with minor
075 g errors (CFPA). ..o v vveee et 1
0.75 025 B <
025 B
075 ¢
025 075 S <
025 B
B
075 g
025 B <
025 B
Gii) 3% 0.75%0.75 x 025 = 0.421875 or H4, H5
33 1 27 » Gives correct answer (CFPA,IR). ... ... 2
IxExm=x—= 2
444 64 « Makes significant progress toward the
answer, e.g. determines the probability that
Sharyn wins the first two games but doesn’t
multiply by three .. ................. 1
) 3 N3 37 H4, H5
(iv) 1-(075)"=0578125 or 1 - (_) == « Gives correct answer (IR) ..... .. S|

4 64
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Question §
Saraple answer Syllabus outcomes and marking guide
(a) Let the roots be & and 2a. P4
» «  Gives correct answer A e 2
a+2q=—
a «  Makes significant progress, e.g. determines
3a:% thattherootsare2and 4. ........ .... 1
4
=6
a=2
‘The roots are 2 and 4.
ax2a=E
a
2x4=k
4
k=32
®) @ y'=3ax*-75a=0 P4
o (Gives COITECt anSWEr . ... cov cvvvnenn 3
2-1a
3a o Determines the coordinates of the stationary
=925 points or equivalent merit . . ......... 2
x=+5 . . 2
Determines that the solution to x~ =25

Stationary points are (5, ~250a + 2) and (=5, 250a + 2). *

Question 8 (Continued)
Sample answer Syllabus outcomes and marking guide
©) (i) $600 for four years of monthly repayments P3
. i e P
total = $600 x 48 Gives correct answer
= $28 800
(i) Value in two years = 24 000 x (1 - 02)° P3
» Gives correct answer . ..... .. P |
=$15 360
Depreciation = $24 000 — $15 360
= $8640
(iii) Let A, = value at the end of n months. B4, H5 ;
« Gives correct demonstration . ......... 2
A, =600
Ay =600 (1 ‘005') +600 . Gl;/es a demonstration containing 4, A, 1
and A, .o e
3 .
Az =600 x (1.()()5)2 + 600 x (1.005) + 600
A, =600(1005)" " +600(1.005)" > ... +600
=600[1.005" " +1.005" >+ . +1]
3 1.005" — 1
=600x 1 e T
=120 000(1.005" - 1)
. _ % H2, H5
(i) Azy=120000(1.005"~1) +  Gives COITeCt answer ........ «...... 1

=$15259.17
John will save $15 259.17. The ute will cost
approximately $15 360. John will be approximately
$100 short.

isrequired .. ....... P |
Testing y" = 6ax
atx=5,y"=30a<0asa<0 .
. (5,-250a + 2) is the local maximum turning point
(if) oA P4
(5, 2508 +2) »  Gives correct answer (CFPA).......... 1
2
-5 5 X
(-5, 250a + 2)
(iii) In-1<x<1, the maximum value will occurat x=1. P4
»  Gives correct answer (CFPA). ......... 1

.. the maximum value is 2~ 74a.
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Question 9
Sample answer

Syllabus outcomes and marking guide

HSC Mathematics Trial Examination Solutions and marking guidelines

(a) Let i = sinx P4, H5
o Gives COTeCt aNSWEL ... .. .vvvveinn s 3
2
2u"=1+u
2 » Makes significant progress e 2
2u'—u-1=0 - S
(Qu+1u-1)=0 +  Obtains sinx:—% and sinx=1 ...... 1
u= 1 or ]
2
. 1
sinx=—=orl
)
x=:r+%r or27r—7—650r7—2r
6 6 2
() () Use the formula P =Poe™. H3, B4 )
«  Gives correct answer. Accept answer in
exact or decimal form (IR). ... ....... 2

When 1= 5730, P =

5Po-

1 5730k
2

!oge(a =-5730k

»  Obtains the equation % =T 1

Question 9 (Continued)
‘Sample answer Syllabus outcomes and marking guide
(©) @) Ssinx+1=1-cosx H5 .
»  (Gives COTTECL ANSWEIS ... .ooveo .t 2
J3sinx=—cosx
Divide both sides by «3cosx + Determines tanx :—% . ... 1
1
tanx = ——
W2l
xX=m- % 27— 'g
5z lin
6° 6
JiE; H8
Giy A= J'G [(1 = cosx) — (J3sinx + 1)] dx +  Gives correct answer (CFPA,IU) . ..... 3
23
6 + Integrates correctly (CFPA).......... 2

3
=—J (cosx + /3sinx) dx
57

=—[.sinx— ,ﬁcosx]i
b e B )

1
2

« Determines the correct integral required to
solve the problem, i.e. the first line of the
solution (CFPA). ..... ......... |

k= ——
5730
=1.2097 x 107
(i) 035=¢" H3, H4
1og.0 35 =kt * Gives correct answer (IR) ............ 2
0g, =~
log,0.35 «  Attempts to solve the equation
i 035=¢™ L e 1
_log,0.35
1
Iog,i
5730

=~ 8678.5 years

The axe is 8680 years old, correct to the nearest ten
years.
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Question 10
Sample answer

Syllabus outcomes and marking guide

HSC Mathematics Trial Examination Solutions and marking guidelines

(a) H4, H5
broken e Gives COITEC ANSWET . ... .. ...o.w. .. 2
bones
« Determines that five patients have both
6 broken bones and a sports injury . ...... 1
s 14
P(sports injury but not broken bones) = 55
P " H3, H4
®) =—(t+1) »  Gives correct answer .. ... . e o 4

Whent=0,v=1landx=-2
dx ~f

Z=0+1)y +C
oy v 0y

=1+C,
C, =0
dx_ 1
dt t+1

x=log,(t+1)+C,

-2 =log,1+C,
Cy=-2
x=log{t+1)-2

The question requires the value of % when x =0.

log,(t+1)=2
t+l=¢

t=e’-1 andfc:——l—
t+1

=

« Determines the correct expression for the
position of the particle at time r and attempts
to determine the time when the particle is at
the origin, or equivalent.. ........... 3

» Determines the correct expression for the
position of the particle attimet....... .2

« Demonstrates that integration, with
constants of integration evaluated, is
required ... .ov. i e 1

Question 10 (Continued)
Sample answer Syllabus outcomes and marking guide
N a® P2, H3
© O flay=e s Gives a correct proof e 1
2
f-ay=e™
2t
=e
Ha)=f(-a)
- f(x) is an even function.
@D ¥ 13, H8
A *  Gives correct answer (IR) . L. 2
Z/ 0.747 e Makes progress towards the answer,

0.286 e.g. determines the value of the integral
between x = 0 and x = 0.5, or equivalent
merit. . A |

¢ t > X
-1 05 1
5,
f e™ dx=0747 ~0.286
0
=0.461
05,
_[ €™ dr=0461x2
-0.5
=0.92
@ii) y P2, H6
» Givesacorrectproof .......... ..... .3
e Makes significant progress toward a
Proof......oooviiii o iiii ey 2
* Makes a valid start to a proof. . .. .. .. !
97\' \ 9 >x
—a 7] a
f(a)=tané
Even functions are symmetrical about the y-axis. By
symmetry,
f'(~a) =tan(m - 6)
=—tanf

fa)=~f'(~a)
The derivative is odd.
Alternatively,
Sx)=f(-x)
Differentiating both sides,

FE =70 x 2

=f1() %1
=)

The derivative is odd




