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Name:

Class: 12MTX

Teacher:

CHERRYBROCK TECHNOLOCGY HIGH SCHOOL

2006 AP4

YEAR 12 TRIAL HS5C EXAMINATION

MATHEMATICS EXTENSION 1

Time allowed - 2 HOURS
(Plus 5 minutes' reading time)

DIRECTIONS TO CANDIDATES:
» Attemp! all questions.
¥ All questions are of equal value.

» FEach question is to be commenced on a new page clearly marked
Question 1, Question 2, etc on the top of the page. *~

» All necessary working should ba shown in every question. Ful! marks
may nat be awarded for careless or badly arranged work.

#* Approved calculators may be used.

# Your solutions will be collected in one bundle stapled in the top left comer.

Please arrange them in order, Q1to 7.

**Each page must show your name and your class. ™*

QUESTION 1 (12 marks) Start a new page

2sin2x

{(a) Evaluate lim
140 X

(b)  The polynomial P(x)= 2x* +ax® +x +2 has a factor (2x +1).
Find the value of a.

() Find [2sin® 4 dx

(d}  Using the substitution u = x+2, find ]’%J:n dr.

(e}  Divide the interval A8 extarnally in the ratio 4:3, where A is the
point (2,-1) and B is (1,-3).

43} Find the obtuse angle between the lines 3x-y+5=0 and
2x + 3y -1=0. Give your answer cormect to the nearest degree

QUESTION 2 (12 marks) Start 2 new page
{a) Differentiate:  cos{sin™ 4x)
{b)  Forthe function, y = 3coy™ ;

(i) State the domain.

()] State the range.

(i)  Sketch the curve.

(¢}  Evaluate; sinfzmn"(l)]'

(d) ()  Showthatsin™x +cus'x= =

(i)  Given sin"(-%—) - cos"(--ﬁ-) =k.

By starting with expressiona for sin”'(-x) and cos™ (-x),
and using the result from part {i}, find an expression for

cns"(é) in terms of k.
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QUESTION 3 (12 marks) Start a new page

(a) Use the method of mathematical induction to prove that
(+10)+(2+3)+(3+5) .t (ne(2n-1))= %n(sn»f i)

where n is a positive integer

b O

(i)

{c) Prove

Express v3cosx —sinx in the form Rcos{x +a} where

0<rz<—§andi€>0.

Hence, solve 3cosx—sinx=1lor0<x <

M

--—;S-m«’-—- = 4sinflcosd
cos’ B -sin

(d)  An ica cube tray is filled with water at a temperature of 18°C

and placed in a freezer that has a constant temperature of =19°C.

The cooling rate is proportional to the difference between the
temperature of the freezer and the temperature of the water, T,

That is, T satisfies the equations

0
(i)

‘g-=-l¢(r+19) and T=-19+ Le™

Show that A=37.

After 5 minutes in the freezer the temperature of the water
is 3°C . Find the time for the water to reach -18.9°C.
Answer carrect to the nearest minute.
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QUESTION 4 {12 marks) Start a new page

(a} A particle moves along tha x axis. The velocity (v m/s}
of the particle is described by v=cos® 1 where t is the time
in seconds and x metres is the displacement from the origin O.

If x=-§ when ¢=x, find x when t:-%.

i 4l ax
{b) {i) Prove dx(2v) o

(i) The speed, v cm/s, of a particle moving along the x axis
is given by v’ =72-12x-4x%.
Show that the motion is simple harmonic.

(i}  Find the period and amplitude of the motion.

{c) Ifyzim—”z.

4x(1-x)
{iy Show thatthe curve y= M has three asymptotes.
ax{l - x}
(i) Given the curve has a relative maximum at (-%, 0) and a

relative minimum at (%, 3\. sketch the curve showing
/
the asymptotes and turning points.
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QUESTION 5 {12 marks) Start a new page ' Marks

QUESTION 6 (12 marks) Start a new pagse Marks
. . : 1
@ ()  Solvethe inequalty - -<| 2 (1) A ballis projected from the top of a 60m vertical cliff with a velocity
of 10 m/s at an angle of 30" above the horizontal. Take the origin
(il  Hence find the set of values of x for which the limiting sum 8 1 as (0,0). Assume g =10m/s°.
of the geometric series 1+x+x’ +x' +... is such that §<1 y
»
by ) Show that the equation of the normal at P(ar’,Za:) on the 2
parabola y* = dax is y+x=at' +2al
{ii) The nomat intersects with tha x-axis at point Q. Find the 2
coordinates of Q and hence show that the coordinates of R,
the midpoint of PQ is (a(l +1*),af).
(i) Hence find the Cartesian equation of the locus of R. 1 x
0
(c)
NOT TO
SCALE (i Show using calculus that x=543+ and y=—5i* +5¢ + 60 3
()] Find the maximum height of the ball above the ground. 2
(liy  Find the time that etapses before the ball hits the ground 1
(iv} Find the Cartesian eguation of the trajectory of the bait. 2
{b) ()  Show thatthe equation x*+2x-7=0 has a root a 2
suchthat 1l <e <2.
(i) if an initial approximation of 1-5 is taken far &, use one 2

application of Newton's method to find the next approximation,

Twa circles C, and C; touch at T. The line AE passes through O, the cantre of rounding your answer to one decimai place.

¢,. and through T. The point A lies on C, and £ lies on C,. The line ABisa
tangent ta C, at A, D lies on C, and BE passes through D. The radius of C, is
Rand the radius of C, is .

U] Showthat ZEDT =90°, giving reasons far your answer, 1
(i) If DE =2r find an expression for tha fangth of £B in
terms of rand R. 3
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QUESTION 7 (12 marks) Start a new page Marks GQuestion 7 continued Marks

2 (c}  Alife saver sits at point L, 70 m above sea level, in a lookout on a cliff.
He spots a surfer lying on his board at point §,. §,is on a bearing of 120°
in relation to the life savers position, and a distance of 500 m from paoint 8
which is located at sea level directly below the life saver.

{a) Give the general solution to (2sin@+1){cost/-1)=0.
Answer in terms of x.

(b) The volume, ¥ m'. of usable waod in a tree of radius R metres can

be modelled using the formula
logs V = 3log, 2R -0 - 81

Twenty minutes later the life saver notes that the surfer is still lying on his
surfooard but is now located at paint §, on a bearing of 160° in relation
to the life savers position and has moved in a line due south.

(i) Using the approximation 081 2 2. 25 show that the formula 3

. 2R
log, ¥ = 3log, 2R - 081 canbe expressed as F ==

(ii)  The radius of the tree is increasing at a rate of 2
0 - 002 metresiyear. At what rate is the usable voluma of the
wood in the tree increasing when the radius of tha tree is 1 - 2m?

(Answer in m® / year 10 2 significant figures)

Question 7 is continued on next page

The life saver raises the alarm and twenty-three minutes after his initial
sighting a rescue boat is launched from point 8. From paint §,, which

is the point at which the rescue boat reaches the surfer, the angle of
elevation of the life saver in the toweris 2 - 7°.

Assume that the rescue boat has travelled at a constant speed and

in a straight line to reach the surfer and that the surfer has drifted
at a constant speed in a direction due south since the initial sighting.

()  Showthat the distance 5,5, =250v3 tan 70" =250 metres 1

(i} Show that the speed at which the surfer was drifting south was 1
2 - 8 2 km/h {correct to 2 decimal places).

(i)  Find the speed at which the rescue boat was moving. 3
Express your answer in km/h correct to 2 decimal places.

END OF TEST
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