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Question 1 (12 Marks) Start a NEW writing booklet A Marks

LY Ay 4o ' W
(a) The interval AB, where 4 is (1, -3 ) and Bis (8, 11) is divided mternally in the ratio 3: 4 2
by the point P (x, ). Find the values of x and y.

1
(b) Use the substitution w«=3f+1 to evaluate d
5[ NETES 3
. . 2
(c) Solve the inequality; ———=>1 3
. 3x-2

(@ Differentiate ¥ =xcos™ 2 2
Bvaluate Ii sin 2x .
(e) Evaluate £I_I)ID\( = 2
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Question 2 (12 Marks) Start a NEW writing booklet Marks

!

[{a) ] Oilis leaking into the Gulf of Mexico at a rate of 330 m® per hour. The oil rises to the
surface of the sea and creates a circular slick of thickness 0.1mm.

(i)  Show that the area of the slick is increasing at a constant rate and determine that rate

in m* per hour. 2
(i) Find the radius of the slick, to the nearest kilometre, at the point when the rate of
" increase of the radius is 130 metres per hour. 2

0032A+sin2A=4cos7A~l _
cosd sind  cosd . 3

(b) Prove that:

(¢) For the function," y = Isin™ 2x

(i) State the domain. ] 1

(i) Statetherange. : : 1

(d) «, B andy are the roots of the equation 2x° —6x* +4x+2=0.

Calculate:

O oat+pty . 1
(i) of +yo+ Py ) 1
(i) o+ p2+y? 1
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Question 3 (12 Marks) Start a NEW writing booklet A Marks

(a) Find the equation of the normal to the curve y =5+ 2¢¥ at x=0 3

(b) The roots of the equation x —2+Inx =0 can be found by using the two finctions
f(x)=Inx and g(x)=2-x, and solving the cquationf(x) = g(-x),

(i) Draw the graphs of f(x)=Inx and g(x)=2-x on the samé set of axes. ‘ 2
Show that a root of the equation lies between x = 1 and x = 2.

(ii) By taking x =1.5as a first estimate of this root, use one application of Newton’s 2
Method to find a better approximation for the root, correct to 3 decimal places.

(c) ABistangentto a circle, touching the circle at P.
¥Xis a chord of the circle paraliel to AB. .
Z is a point on the circle such that PZ bisects ZXPY .
Let x=/ZAPY and y=/LXPZ. -

Show, giving reasons, that:

4
' 1
(1) ZLAPY =/1PXY 1
(i) ZLYPZ=ALYXZ -
2
(iif) x4y =90°
1

(iv) PZis a diameter of the circle.
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Question 4 (12 Marks) Start a NEW writing booklet Marks
7

(a) Evaluate Isinz x dx 3
0

(b) Newton’s law of cooling states that for an object placed in surroundings at constant
temperature, the rate of change of the temperature of the object is proportional to the difference
between the temperature of the object and its surroundings. ’ )

dar '

ie. —=k(T-4
ie T (T -4)

where 4 is the temperature in°C of the surroundings, and T is the temperature in°C' of the
object at a time f in minutes. :

(i) Showthat T'=A4-+ Ce* satisfies Newton’s law of cooling,
- where C and k are constants. : 1

Mr Lipton pfacés a cup of tea that has a temperature of 95°C on 2 bench, after 6 minutes it
falls in temperature to 80°C . The air temperature is constant at18°C'.

(i) Find the values of C and k. (Write k to 3 decimal places.) 2

(ifi) Mr Lipton can’t drink tea that has fallen below 40°C . How long does he have to drink
his tea? Write your answer to the nearest second. ’ 2

LS
®

(c) Prove by mathematical induction that;
1- 1 S 1 n .
— + 4ok = - 4
Ix4 4x7 7x10 @Bn-2)Bn+1) 3n+l
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Question 5 (12 Marks) Start a NEW writing booldet Marks
(a) The angle between the lines y = mx and y= —;—x is 45°, as shown in the diagram. 3
Find the value of m. J/
Y =mx
Yo%
45°

/O‘x

(b) The point P(10¢,5t%) lies on a parabola with equation x* = 20 y.
(i) Derive the equation of the tangent at the point P . 2

(if) Given that the equation of the normal at the point P is fy—5¢* =—x+10r, find the
point E, where the normal cuts the y-axis. ‘
(Note: ¢ = 0for the intercept to be a single point.) 1

(ili) Find the coordinates of S, the focus. ' 1
"(iv) Given that the tangent cuts the y-axis at the point D (0;51‘2 ), show that ES=SD. 2

(v)  Show the midpoint of PEis M{51,5+5¢*). Note: £#0) . 1

(vi) Find the locus of the midpoint M as the point P moves along the parabola,
(Note: t=0) 2
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Question 6 (12 Marks) Start a NEW writing booklet r Marks - : :
: Question 7 (12 Marks) Start a NEW writing booklet ‘ Marks

(a) The angle of elevation of a tower PQ of height

h metres at a point 4 due east of O is 12°. (2) The displacement, x metres, of a particle moving in a straight line is given by
From another point B, the bearing of the tower
is 051°T and the angle of elevation is 11°.

x = /3 8in 2¢ —cos 2¢ , where t is measured in seconds.

() Rewrite the equation of motion in the form x = asin(2t —a).

The points 4 and B are 1000 metres apart and

on the same level as the base 0 of the tower. (i) Hence, or otherwise, show that the particle is moving in Simple Harmonic Motion,

write its period and the amplitude of the motion.

B
() Show that ZAQB =141° o ' . (i) Find the maximum speed of the particle.
(i) Consider the triangle 4PQ and show that 40 = h t ' 70 1 (iv) Sketch a velocity-time graph of the particle over one period of its motion.
e and show that AQ = h tan 78°. .
(ifi) Find a similar expr;)ssion for BO 1 (v) Calculate how far the particle travelled in the first 27 seconds.
(iv) Use the cosine rule in the triangle A0B to calculate h to the nearest metre. , 3
(b)  Find the exact value of sec15°, | : : ‘9 (®)
Y
(. (-2,27) 9

X .
et — 4
-3 -2 -1 3
, , X
@)  Write down the equation of the inverse trigonometric graph shown. 2 ' < 1 o 1 >
(ii) Calculate the area bounded by the curve and the x and y axes between0 < y <7z 2 v v
Caleulate the exact area between the two fumctions, as shaded.
END OF TEST
Page 7/8. )
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3 (a) Mostly well done.

3 () NEWTON’S METHOD ' . ZO

3(b) (i) Full marks were not awarded only for a correct graph. A brlef comment . (2)) (0) * ‘j / _
about the root being between 1 and 2 was all that was necessary for the =20 % %{L ﬂ/{’ [O -
2nd mark. 27( -

3 (b) (ii) 3 decimal places MEANS 3 decunal placest

3()  GEOMETRY , {”‘7&”@ bl L7 "

47 ¢(x-10€) ov uzXE st [F]

Tn this question, I was quite hard on the correct phrasing and writing of

reasons, even though the HSC markers are actually mére strict, — : N bL — =/ Oé 2

In general, it is not sufficient to state a summary of the result, like “angle LU/) ﬂ"/ - =0 (7 ( 0+ SE ) Loy=ot ¢ [ bLf':D )
in alternate segment” or “alternate segment theorem”. HSC markers =t (lo (y .

require a sentence, which includes a verb (e.g. “is equal to”). O+ Rz) [I‘— _7
3(c) (@  The mark was awarded for: “The angle between a tangent and a chord is : /‘1[6004& é % ? { )
- equal to the angle in the allernate segment” even though the full statément

should be “The angle between a tangent and a chord is equal to the angle s/ o )
subtended on the chord in the alternate segment” lpa 70 . =S //&,l,ce (/gM ts ( ? [l' ]
“opposite angle” was not awarded the mark LU/‘“) )‘- = J j _— )

3(c) (i) Similar )
3 (¢) (iif) You cannot assume PZ is a diameter in this section. You are workmg . _ S— + Sz_ é,, ) g< éfu:)
. towards proving this proposition. (, \r) éS = g’ 1 [ 2]
Geometrie reasoning requires you to express your working with clarity : g ( S(:?) _ S+ SE = £S5 o8 /\ef/f"" re

and organisation. In general, if you label a point with a new letter, you Sh= ” -
(/oéw [0+ R +{€ )

should redraw the diagram for the marker to follow.
M /5& s+5€°) MWN‘Q [1]

3 (c) (iv) Similar . _ i< )
06 SE £ O, Lot
4(a) TRIG INTEGRATION (v) ([ / ) (
Mostly well done.

4 (b) EXPON'ENTIAL DECAY

4 (b) () Mostly well done. . :
4 (b) (i) 3 decimal places MEANS 3 decimal places! (v’ L X= st '€ e
4 (b) (iif) It is usually better to use exact values form a previous question rather than Xt
to retype a decimal approximation into your calculator (although in this =7 [ZJ

instance you lost no marks). Easy marks were lost by those who didn’t
round to the nearest second.

xz;zg ) x#0,Yy#+S

4 (c) MATHEMATICAL INDUCTION
See my comments on your proof. You MUST phrase the working outina
logical manner, Statements like “Therefore n =k + 17 are nonsensical.

locaus ofM
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Question 7

(a) (i) Good
{ii) Many did not read the question (amplitude=?, period="). When showing SHM, it is
necessary to show that X o x, rather than simply stating that sinusoidal functions exhibit
SHM. Some students wrote the amplitude as —2<x <2, which is wrong. Amplitude=2.
(iii) This was OK, but was only worth 1 mark and could be done by inspection, looking &t the .
velocity function % = 4 cos(2 —Z), which has amplitude ‘4. Many used calculus and others

found t=% for x =0 and substituted into the velocity function. Always look for quick and

easy methods (especially when there is only 1 mark given!)

(iv) There were some reasonable graphs, but generally most students exhibited poor
drawiﬁg skills, most not using pencil and ruler. Axes were unlabelled, values were absent on
both axes. Many drew either a regular (unshifted) cosine>graph and others drew a sine

: 7
graph. Few students correctly idefitified the phase shift of Ein the positive f direction.

(v) This was very poor. Most simply substituted the value of ¢ = 2 into the equation for

x and obtained -1. This part showed a lack of understanding of the concept of SHM (ie. a
body oscrllatmg with amplitude ‘o’ through a fixed point and travelling a total distance of 4a
each period. This was a very easy 2 marks for those students who really understood this
concept.

(b) This was well done by some, but many made the mistake of trying to use J‘f(y)dy but

couldn’t successfully integrate the resulting integral. Others integrated the function between
x=-land x~1.




