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Instructions

All ten questions may be attempted.

All ten questions are of equal value.

All necessary working must be shown.
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A list of standard integrals is provided at the end of the examination paper.
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QUESTION ONE (12 marks) Use a separate writing booklet.

(a) Ivaluate correct to three significant figures.

Lt
15+5x%x3’
(b) Fully factorise 16z° — 64z.
(c) Solve |z + 3} =8.

(d) Solve z(z —9) =0.
(e) Write down the supplement of % .

(f) Differentiate cosz.

(g) Write down the coordinates of the focus of the parabola z° = —dy.

1
(h) Write down a primitive of —.
T

[12]

o] o] [d]

=

= [

[=]

Exam continues next page ....
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QUESTION TWO (12 marks) Use a separate writing booklet.

(a) By rationalising the denominator, find a and b such that — = a+ Vb.

V742

(b) Find the equation of the parabola with vertex (—5, 0} and focus (0, 0).

(©) B

S5cm
6 cm

A
7 cm C

The diagram above shows AABC where AB = 5cm, BC = 6cm and AC = Tem.

Find the size of the largest angle in ANABC, correct to the nearest degree.

(d) Ay
P10

Q ol \2

-5 A }x

-Qz R

In the diagram above APQR has vertices P(0, 10), Q(—5,0) and R(2,—2). The origin

is O(0,0).

(i) Show that PQ has length 5+/5 units.

(ii) Show that PQ has equation 2z —y +10=0. -
(iii) Show that the perpendicular distance from R to PQ is —3’,% units.
(iv) Find the coordinates of S such that PQRS is a parallelogram.-
(v) Find the area of parallelogram PQRS. '

(vi) Find, correct to the nearest degree, the size of ZPQO.

e ey

Exam continues overleaf ...
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QUESTION THREE (12 marks) Use a separate writing booklet. © Marks

(a) Differentiate:
2

O y=—2

(i) y= (2" ~1)°

] ] [

2z +1
(iii) y = 35 — 1
Z 9z
——dz.
(b) Evaluate ]0 2l
(c) y4
2

2+

© The diagram above shows the area between the curve y = 2 cosz and the z-axis from
x = 7 to z =w. Show that this area is 4 — v/2 square units.

QUESTION FOUR (12 marks) Use a separate writing booklet.

(a) (i) How many terms are there in the arithmetic sequence —5,10,25,...,9557

(i) Find the limiting sum of the geometric series 3 — § +§ — 75 + - --

g .

(b) Consider the curve y = 32 — z°.

(i) Find the z-intercepts of the curve.
(ii) Find the coordinates of any stationary points and determinétheir nature.

(iii) Find the coordinates of the point of inflexion.

[=] o] [eo] [=]

(iv) Sketch the curve, clearly showing all the stationary points, the inflexion and the
intercepts. '

(]

{(v) Hence, or otherwise, solve 3z° — z* < 0.

Exam continues next page ...
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QUESTION FIVE (12 marks) Use a separate writing booklet. : Marks

(a)

(b)

ry 3

~
|
%

The diagram above shows the curve y = z>. The point P(~1,—1) lies on the curve.
Line ¢ is the tangent to the curve at P, which intersects the curve again at Q. ¢

(i) Show that the tangent to the curve at P has equation y = 3z + 2.

(it) Show that Q has coordinates (2, 8).

(iii) Find the area of the region enclosed by, the curve and the tangent from P to Q.

(=] [} [ 9]

(iv) Use inequalities to describe the region in part (iii). You may assume the
boundaries are included.

1;1 12 cm | B

18 cm

The diagram above shows the trapezium ABCD.
AB is parallel to C'D. AC and BD intersect at P.
AB =12cm and CD = 18cm.

(i) Prove AABP ||| ACDP. _
(ii) Given that AC = 15c¢m find the length of AP. -

Exam continues overleaf ...
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QUESTION SIX (12 marks)

(a) A surveyor measures the depth of a river at equal intervals across its 15 metre
width PQ. The sketch below shows the measurements and the cross-section.

-
T

Use a separate writing booklet.

P

15m

b
Cd

0-0m

2:0m

73'2 m

126 m -

2:8m

Q

1-8m

(i) Use the trapezoidal rule to find an apprommatlon for the cross—sectlonal area of .

the river at PQ.

(ii) Given that the river flows at an average speed of 2 metres/second find the

approximate volume of water passing P every hour in cubic metres.

(b)

The diagrarn above shows the region to the right of the y-axis bounded by the curve
y = % — 9, the y-axis and the line ¥ = 3. Find the volume of the sohd formed when

this region is rotated about the y-axis.

Exam continues next page ...
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(©) B

i C

i P ._| Q

The diagram above shows AABC where AP = PQ = QC and PQRS is a rhombus.

(i) Prove that ZSPQ = 2/SAP.

(ii) Prove that ZABC = 90°. -

QUESTION SEVEN (12 marks) Use a separate writing booklet. S , Marks

(a) Solve 2log, z = log, (2z + 3). '

(b) (i) Solve =2 —1=0.

(ii) Sketch y = €% — 1, clearly showing the = and y-intercepts and the horizontal
asymptote.

© 4 -
16 cm

16 cm

In the diagram above, major sector AOB has a radius of 16 cm and an area of 624 cm®.
Find the perimeter of major sector AOB.

(d) Consider the quadratic equat;on 2 4 (k+ Dz + k“ = 0.
(i) Write down an expression for the discriminant of the quadratic. m
{(i1) For what values of £ does the equatlon have no real roots?.. - 3

Exam continues overleaf ...
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QUESTION EIGHT (12 marks) Use a separate writing booklet. Marks

@ - o 1]

-

7 \? >

t
x=f(1)

The diagram above shows the graph of a body’s displacement function z = f(¢).
Sketch a possible graph of the body’s velocity function.

(b) A particle moves in a straight line such that after ¢ seconds its acceleration function
is & = (6t — 2)ms~?. Initially the velocity of the particle js —1ms ™. N

A

(i) Find the particle’s velocity after 2 seconds.

(it) Find the time at which the particle is stationary.

(o] (=] ]

(iii) Find the distance travelled by the particle in the third second of motion.

(c) A 2 kilogram block of ice is removed from the freezer. The block of ice begins to melt
so that its mass I grams after ¢ minutes is given by the equation I = T,e~**. After 45
minutes half of the block remains.

(i) Find the value of I,.
(ii) Show that the value of k is ;= In2.

SEE

(iii) For how long has the block been out of the freezer when only 10% of the block
remains? Give your answer to the nearest minute.

=

(iv) At what rate is the block melting when only 10% remains?

Exam continues next page ...
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QUESTION NINE (12 marks) Use a separate writing booklet. Marks

(@) (i) Use the derivative to show that y = tanz is increasing for all T in its domain.

(ii) Graph y =tanz, —% <z < 3T Clearly show all intercepts and asymptotes on
your diagram. -

2
iti) Show l d_y = d_y = 2 when y = tan . 2
y \ dz? dz

- (b) Heidi’s father deposits $100 into an account on each of her birthdays from her first to
her eighteenth. The money earns 6 % per annum with interest compounded annually.
Lucky Heidi receives the full account on her eighteenth birthday.

(i) Show that Heidi’s account will grow to $3090-57 after the last payment on her
eighteenth birthday.

(i) Henry’s mother makes a similar arrangement for her son by investing $100 on - '
each of his birthdays from his first to his eighteenth. The money earns 5-75 %
per annum with interest compounded monthly. Show that Henry’s first $100
investment is worth $105-90 after 12 months. =~

(iii) Who holds the larger balance in their account on their eighteenth birthday and
by how much? . .

QUESTION TEN (12 marks) Use a separate writing booklet. Marks
(a) Differentiate y = zlog, x and hence find / log, x dz. ,
(b) The line y = mz is a tangent to the curve ¥ = ¢**. Find m. :

Clearly show your working.
(c) An object is dropped from a point P which is 201n2 metres above the horizontal
ground below. The object’s motion as it falls is governed by the differential equation
dz  40v
dv — 400 —v?

where vm/s is the velocity of the object after it has fallen = metres from P.

]

(i) Integrate both sides of the differential equation with respect to v to show that
4
the displacement is given by z = 20 lni%i— . .
(ii) Hence show that v* = 400 (1 — e_i%:“).

(iii) Hence find the speed at which the object strikes the ground.

(=] []

(iv) The object approaches its limiting velocity as the distance travelled gets larger
and has no restriction. What percentage of its limiting velocity has the object
reached when it strikes the ground? Give your answer correct to the nearest
percentage. T

END OF EXAMINATION
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