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Instructions

Answer all questions in the spaces provided.

A decimal approximation will not be accepted if an exact answer is required to a question.
In questions where more than one mark is available, appropriate working must be shown.
Unless otherwise indicated, the diagrams in this book are not drawn to scale.

Take the acceleration due to gravity to have magnitude g m/s?, where g = 9.8.

Question 1
Consider the relation 2xy — 9y? + 9 = 0.

. . dy .
a. Find an expression for d—i in terms of X and y.

2 marks

d
b. Hence find the exact value of d—i wheny = 1.

2 marks

TURN OVER
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Question 2

Solve the differential equation g—y =xyx? =16, X >4 given that y = 13 when X = 5.
X

4 marks
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Question 3

a. Sketch the graph with equationy = 23—6, clearly indicating the location of any asymptotes and
intercepts with the axes. 2x°-18

y
A
> X
0]
3 marks
b. Find the exact area bounded by Y = 18" the X-axis and the lines X =-2 and X = 2.
4 marks

TURN OVER
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Question 4

A model glider with a mass of 4 kg is suspended from the roof of a wind tunnel by a thin wire. A light wind

exerts a horizontal force of magnitude % newtons on the model glider.

a. Let T newtons be the magnitude of the tension in the suspending wire. Clearly label all forces acting on
the model glider on the following diagram.

—
—
—
wind *
—
—
—
| | mark

.. . a o
b. Calculate the value of T, giving your answer in the form gT where a and b are positive integers.

2 marks
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Question 5

a. Show that tan ﬁ%ﬁ = \/5 -1

4 marks

Ur

b. Ify=tan™'(x-1)+atan o

Eb where a is a real constant, find the minimum value of a for which y > 0
for all x.

2 marks

TURN OVER
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Question 6

The region in the first quadrant enclosed by the coordinate axes, the graph with equation y = e and the straight
line X = a where a > 0, is rotated about the X-axis to form a solid of revolution.

a.  Express the volume of the solid of revolution as a definite integral.

1 mark

b. Calculate the volume of the solid of revolution, in terms of a.

1 mark

. . . Sm . .
c. Find the exact value of a if the volume is E cubic units.

2 marks



Question 7

2006 SPECMATH EXAM 1

The position vector of a moving particle is given by [(t) =Vt-2i+2tjfor2<t<6.

a. Find the cartesian equation of the path followed by the particle.

b. Sketch the path of the particle on the axes provided.

»
»

2 marks

2 marks

TURN OVER
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Question 8

2 +6X
Find an antiderivative of .
Va-x2

4 marks
Question 9

a. Express 1+ J3iin polar form.

1 mark

b.  Solve the quadratic equation z* +2z — J3i=o0, expressing your answers in exact cartesian form.

3 marks

END OF QUESTION AND ANSWER BOOK
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FORMULASHEET

Directions to students

Detach this formula sheet during reading time.

This formula sheet is provided for your reference.
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SPECMATH

Specialist Mathematics Formulas

Mensuration

area of a trapezium:
curved surface area of a cylinder:

volume of a cylinder:
volume of a cone:
volume of a pyramid:
volume of a sphere:

area of a triangle:

sine rule:

cosine rule:

Coordinate geometry

2 2
R
a b

ellipse:

Circular (trigonometric) functions
cos(x) + sin’(x) = 1

1 + tan’(x) = sec?(x)

sin(x + y) = sin(x) cos(y) + cos(x) sin(y)

cos(x + ) = cos(x) cos(y) — sin(x) sin(y)
tan(x) + tan(y)

gﬂ'l"zh

1
3Ah

4
—77,'1”3

3

%bcsin A

a _ b

c

sin4 sinB sinC

=d*+b*>—2abcos C

hyperbola:

cotz(x) +1= cosecz(x)
sin(x — y) = sin(x) cos(y) — cos(x) sin(y)

cos(x — y) = cos(x) cos(y) + sin(x) sin(y)
tan(x) —tan(y)

tan(x +y) = tan(x —y) =
(x+) 1 - tan(x) tan(y) (=) 1+ tan(x)tan(y)
cos(2x) = cosz(x) — sinz(x) =2 cosz(x) -1=1-2 sinz(x)
2tan(x
sin(2x) = 2 sin(x) cos(x) tan(2x) = —(2)
1 —tan”(x)
function sin”! cos ! tan !
domain [-1, 1] [-1, 1] R
Oz o0 [0, 7] Or o0
range =, = , ==
& 228 i H272F




Algebra (complex numbers)

z=x+yi=r(cos §+isinf)=rcisd

|Z| =\/x2 +y2 =r

2,2, = 1y, cis(0, + 0,)

Z"=7" cis(nf) (de Moivre’s theorem)

Calculus
%(x") =nx"!
%(eax) =ae™

1
X

d

o (log, ()=
4 (sin(ax)) = acos(ax)
dx

% (cos(ax)) = —asin(ax)

% (tan(ax)) = asec’ (ax)

—r<Argz<rm

4. r—lcis(Ol
o n
[x"dx =

n+

_92)

Je™dx = 1 e +c

a

jldx =log,
x

rl+e

+
e nz-1

[sin(ax)dx = 1 cos(ax) +c
a

Jcos(ax)dx = lsin(ax) +c
a

[sec? (ax)dx = 1 tan(ax) +c¢
a

n+1

=x,+hand y, .,

d(. 4 1 1 . a0
—(sin "(x)] = ———dx=sin c,a>0
dx( ( )) 1= 2 I1/a2_x2 EF;HF
d 1 -1 -1 o x 0
—(cos (x))= —————dx =cos c,a>0
) iy = Eey
d - 1 a ax0O
—(tan""(x)| = | dx =tan c
dx( ( )) 1+ x2 a* +x* EF_’HI_
d dv  du
product rule: — =u—+v—
dx dx dx
Jdu_ dv
quotient rule: d 0 " dx  dx
dx B;H: e
chain rule: 4 = A du
dx du dx
: dy
Euler’s method: If o (x), x,=aandy,=b, thenx
X
acceleration: iy E
. . 1, 2_ 2
constant (uniform) acceleration: v=u-+at s=ut +5 at v =u"+2as

1
s=5 (u+v)

SPECMATH

=y, T hfix,)

TURN OVER
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\Vectors in two and three dimensions

—_ _ r r — =
- x“+y +z° =y r.r,=rrycos0=xx,+yy,+z:2,

dt gy, dy . dz

Mechanics

momentum: p=myv
equation of motion: R =ma
friction: F<uN

END OF FORMULA SHEET
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