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EXAMINATION

Mathematics Advanced

General Instructions Total marks — 120
¢ Reading time — 5 minutes e Attempt Questions 1 — 10
e Working time — 3 hours e All questions are of equal value
e Write using black or blue pen e Start each question on a new
e Board-approved calculators may be used sheet of paper.
e A table of standard integrals is provided e Write your student number and
at the back of the cover sheet. the question number at the top
e All necessary working should be shown of each sheet.
in every question
e Marks may be deducted for careless or
badly arranged work




STANDARD INTEGRALS

J.x"dx

1
J. ; dx
j‘e “dx
Icos axdx
J. sin axdx

sec? axdx

sec ax tan axdx

1
J——xz — dx

1

1 n+l
=——X , nz-1, x#0, if n<0
n+l * J

=Inx, x>0
| -

=—e ", ga=0
a

=—sinax, g=0
a

1
=~—cosax, g0
a

1
=—tanax, g=0
a

1
=-—secax, g=0

a
1 -] &

= —tan ) 0?50
a a

. X
=8m —,a>0, —g<x<a
a

=ln(x+vx*—a*), x>a>0

=In(x++x* +a?)

NOTE: nx=log, x, x>0



" Question 1 (12 marks)
‘a)  Solve [3x—2| < 1

"b)  The graph below can be expressed in the form y = A sin(nx)

y
Not to Scale

3...

il T X
2
34

"What are the values of A and n?

c . 2 =
©) " Find the values of @ and b such that o a + bV10

. d)  Does the series below have a limiting sum ? Justify your answer.

2
2= 3o e

e) : . e**
' Differentiate =

Without sketching when is the curve =x3 — 6x%+9x + 2 increasing?
g y g

Marks



Question 2

a)

(@
@iD)

(ii)
(iv)
™)

(vi)

by

(i)

(1i1)

(12 marks) - Start on a new page

(0,10) Not to Scale

Find the gradient of AB.

Show the equation of the line I perpendicular to AB passing through B is given by
y=2x—05.

The line [ cuts the y axis at C. Find the co-ordinates of C.
M is the midpoint of BC. Find the co-ordinates of M.
Find the equation of the circle which passes through B and C with centre M.

Another line y = mx + b perpendicular to AB is a tangent to the circle in (v).
If b > (0 find the point of intersection of this tangent to the circle.

Fred weighed 130 kg and lost 1.2 kg every week for a period of time.
How much did Fred weigh after n weeks?

Dana started losing weight at the same time as Fred.
She weighed 120.1 kg and lost 0.9 kg each week for a period of time.

After how many weeks did Fred and Dana weigh the same?

What percentage of Fred’s body weight had he then lost?

Marks



Question3 (12 marks) - Start a new page

a)

b)

¢)
d)

Not to Scale

120° 45°

Find the exact value of a in the diagram above.

A B

Not fo Scale

D ¢

ABCD is a parallelogram. DE bisects £ADC, EC bisects £DCB and BF bisects ZABC
(1) Prove ADEC ||| ABFC
(ii) Show that £DEC =90°

(iii) If DE =6cm , EC=10 cm and EF=FC, find the length of BC.

If log,3 = xand log,2 = y express log,18 in terms of x and y.

If a and B are the roots of 3x% — 2x + 6 = 0 find without solving :

1 + 1
af  fia

Question 4 (12 marks) - Start a new page

a)

b)

¢)

(-2,8) ¥ Notto Scale

D 4

Above is the portion of the curve y = f(x).

(i)  Ifthe function is odd sketch the entire graph of y = f(x) on your own paper.
(i) State the range of the function.

(i) If fF(-2)+ f(=3)=17 find f(3).

(i) Find f véx + 1dx
1

(i) Evaluatej 4e2% dx
0

Find the equation of the tangent to the curve y = 2cosmx at x = —2

5

Marks
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Question 5 (12 marks) - Start a new page Marks

a)  Consider the parabola x2 = 4(y — 5).

(i)  Write down the co-ordinates of the vertex. 1
(i) What are the co-ordinates of the focus? 1
(i) Sketch the parabola x? = 4(y —5) 1
(iv) Calculate the area enclosed by the parabola and the line y = 6. 3
b) y
y= 2%
12
y=12-%
/ \ T
(i)  Show that the points of intersection of the two curves are (—2,8) and (2,8). 1
(1i)) The area enclosed by the two curves is rotated about the y axis.
Find the volume of the solid generated. 5
Question 6 (12 marks) - Start a new page
a) (i) Two dice are rolled and the lowest number of the two dice is recorded. 2
What is the probability that a 2 is recorded when the two dice are rolled?
(ii) Two dice are rolled again and the numbers on both dice differ by 3. 2
What is the probability thata 2 is recorded?
b) (i) Complete the table below for y = /sinx
1
X 0 T n 3 T
3 4 ) 2
y 0.841
L3
Z
(i} Hence estimate f Vsin x dx using the trapezoidal rule with 4 strips.
° 3
c) (i)  Show that % (cosecx) = —cotxcosecx 2
i3
4
(i) Hence evaluate J;r cotx cosecx dx 2



Question 7 (12 marks) - Start a new page Marks

a) A farm harvested 3000 tonnes of wheat in the year 2000.
Each year the amount harvested is 4% more than the previous year.

(i) How much will be harvested in 20207 2

(i) How much will be harvested from 2000 to 20207 2

b) A particle moving along the x axis starts at the origin. At time ¢ seconds the particle has a
displacement x metres from the origin and is travelling with a velocity of v ms™2,
The displacement is given by
x =4t —6ln(t+1).

(1)  Find an expression for v the velocity of the particle. 1
(i) Find the initial velocity of the particle. 1
(iii) Find when the particle comes to rest. 1
(iv) Find the distance travelled by the particle in the first 3 seconds. 3
(v) When is the acceleration of the particle positive? 2
Question 8 (12 marks) - Start a new page
) (i) Showthat -=[(3—x)(x ~ 1)*] = 2(x — 1)2(5 — 2%) 2
(i) Given y = (3 —x)(x~ 1)3 state the intercepts. 1
(1i1) Find the stationary points and determine their nature. 3
(iv) Sketch the curve y = (3 — x)(x — 1)3. 2
b) Consider the graph y = f(x) below.
y
Notto Scale 4
(2,4)
2
k
A 3 X

K
If f f(x)dx = 0 find the value of k.
-1



Question 9 (12 marks) - Start a new page Marks

a) A drugis used to control a medical condition. It is known that the quantity Q of the drug
remaining in the body after t hours satisfies the equation

Q = Qpe ® where Q, and k are constants.

(i)  Aninitial dose is administered and 4 hours later half the original dose remains. 2
Find the value of k.

(i) What percentage of the initial dose remains after 6 hours? 2

b) A window is made up of a rectangle surmounted by an equilateral triangle with

dimensions as shown. The perimeter of the window is 18 metres.

Not to Scale

2%
(i)  Show that the area (A) of the window is given by 2
A= 18x — x2(6 —/3)
(ii) Hence find the dimensions of the window that would allow the maximum amount of
light to enter the window. Give your answer to the nearest centimetre.
) If fx)= x -+ showthat f(x).f(x+2)= f(x?)+3 2



Question 10 (12 marks) - Start a new page

a) Solve 4tanxsinx+3sinx—cosx=0 for0°<x < 360°

b) Theline y = mx represents the flight path of a plane which has just taken off from the
airport at 0. The parabola y = (2 — x)(x — 6) represents a hill that a plane must fly

OVer.

y=mx

y=(2-%)(x-6) Not to Scale
0 / 2 6\ X

Find the angle of elevation @ that the plane must ascend to just clear the hill.

c) (i) Sketchthe graph y = logg(x + 1)

(i) Differentiate x = 8”

(iii) Hence find the area enclosed by the curve y = logg(x + 1), the x axis and the
line x = 7.

End of Exam
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