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SECTION 1

Question 1

The following equations each represent a hyperbola.

Which hyperbola has the maximum and minimum points of its two branches located on the
y-axis?
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Question 2

The graph of 
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 has, as its asymptotes, the x and y axes and the line 
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The y-coordinate of the maximum turning point on the graph is 
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Question 3

The graph of 
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The rule for f could be
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Question 4

The implied range of the function with rule 
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Question 5

The graph of 
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Question 6

Let 
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Question 7

In the complex plane, a straight line passes through the origin. This line could be defined by the set of points 
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Question 8

The solutions to the equation 
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Question 9

The roots of the equation 
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That diagram could be
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Question 10
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Question 11

Using a suitable substitution, 
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Question 12
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The direction field shown above is best represented by the differential equation
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Question 13

If 
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A. has three stationary points

B. has two maximum turning points

C. must pass through the origin

D. has two points of inflection

E. has a stationary point of inflection.

Question 14

Let 
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Question 15

ABCD is a parallelogram. The position vectors of A, B, C and D are given respectively by
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The values of m and n are
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Question 16

The diagram below shows a particle which is in equilibrium whilst being acted on by three forces of magnitude 11, 6 and F newtons.
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The magnitude of force F, in newtons, is given by the expression
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Question 17

The position vectors of particles A and B at time t, 
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 are unit vectors in the east and north directions respectively.

Particle A is due east of particle B when t equals
A. 0

B. 1

C. 2

D. 3

E. 4

Question 18

The normal to a curve at any point on it 
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 satisfies the differential equation given by
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Question 19

A particle moving in a straight line has an acceleration a where 
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Question 20

A crane lifts an enclosed crate containing a load of 240kg. The acceleration of the crate is 5m/s2 vertically upwards.

The reaction of the base of the crate on the load, expressed in newtons, is
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Question 21

A particle of mass 5kg is moving in a straight line with a velocity of 6m/s when it is acted on by a constant force of magnitude F newtons, acting in the same direction.
After travelling a further 50 metres, the velocity of the particle is 12m/s.

The value of F is

A. 4.6

B. 5.4

C. 7.2

D. 9.0

E. 23.2

Question 22

A particle moves in a straight line with respect to a fixed point. The velocity-time graph of the particle is shown below.
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Initially the particle is 2 units from the fixed point.

Its possible displacement from the fixed point 10 seconds later could be 
A. – 3.5

B. – 1.5
C.         – 1.0

D.            1.0
E.            1.5

SECTION 2 

Question 1  (11 marks)
Consider the function f with rule 
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b. Sketch the graph of 
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 on the set of axes below. Indicate clearly any axes intercepts and stationary points as well as the asymptotes of the graph.
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c. Find 
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Let the gradient of the graph of f  be m.

d. If there are three points on the graph of f where the gradient is m, find the possible values of m.
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The region enclosed by the graph of 
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Question 2 (12 marks)
Let 
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ii. Find all the other roots of the equation.
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The line L, which lies in the complex plane, has the equation 
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c. Show that the Cartesian equation of L is 
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Find, in Cartesian form, the point of intersection between L and the line 
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On the Argand diagram below, 
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e.           On the diagram above, sketch 
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f. On the Argand diagram in part e., shade the region defined by 
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Question 3 (12 marks)
The position vector of point A is 
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, for point B it is 
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, for point C it is 
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 and for point D it is 
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 relative to the origin O.

a. Use a vector method to show that 
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 passes through the origin.
2 marks
b. Show that 
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 are perpendicular.
2 marks

c. 
Resolve 
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 into two vector components, one parallel to 
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 and one perpendicular to 
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.
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d. Find the cosine of 
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, the angle between 
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, using a vector method. 
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Point P has position vector 
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e. Find the cosine of 
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. Hence, using an appropriate trigonometric formula, prove that 
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Question 4 (10 marks)
Consider the function f with rule 
[image: image149.wmf]  
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a. Find the maximal domain of f.
1 mark

b. Sketch the graph of 
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 on the axes below. Indicate clearly any endpoints and asymptotes.
2 marks
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c. Show that 
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.
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d. 
Hence verify that 
[image: image152.wmf]  

y

=

f

(

x

)

 is a solution to the differential equation 
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2 marks

e. Solve the differential equation 
[image: image154.wmf]  
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.
 2 marks

f. 
For the differential equation given in part d., given that 
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 and using Euler’s method with a step size of 
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. Express your answer correct to one decimal place.
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 Question 5 (13 marks)
A snowboarder moves down a long, straight ski slope which has a constant gradient and can be regarded as a plane. He traverses the slope from side to side as viewed from a peak nearby and shown in the diagram below.
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The position vector of the snowboarder relative to a chairlift station nearby is given by
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where 
[image: image159.wmf]  

t
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0

 corresponds to the time, in seconds, that the snowboarder started his run.

The 
[image: image160.wmf]  

j

~

 component of the position vector is a unit vector in the direction straight down the slope.

The 
[image: image161.wmf]  

i

~

 component of the position vector is a unit vector perpendicular to the 
[image: image162.wmf]  

j

~

 component and directed towards the left of the slope as you look down it.

Both components are measured in metres.

a. Find the speed of the snowboarder 12 seconds after he starts his run. Express your answer in metres/second correct to 2 decimal places. 
2 marks

b. 
Find the time(s) when the magnitude of the acceleration of the snowboarder is a maximum.
3 marks

Later in the day, the snowboarder learns how to make jumps. He begins by practicing on a straight launching pad which is inclined at an angle of 30( to the horizontal snow on which it rests. The snowboarder is to be towed in a straight line along the snow and up the launching pad.

[image: image246.wmf]°
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On his first attempt, the snowboarder releases the tow just as he reaches the launching pad. At this point his speed is 7.2m/s. He travels a further 5 metres up the launching pad, decelerating uniformly before momentarily coming to rest.

c. Show that the coefficient of friction between the snowboarder’s board and the surface of the launching pad is 
[image: image163.wmf]  
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.
3 marks

d.
Find the acceleration of the snowboarder back down the launching pad after he     
momentarily comes to rest. 
2 marks

On a later attempt, the snowboarder travels up the entire length of the launching pad at a speed of 10 m/s. At the top of the launching pad, he releases the tow and is airborne until he lands on the snow below. Whilst airborne, the snowboarder is subject only to gravitational force with air resistance being negligible. He lands 13.78 metres horizontally from where he became airborne.
e. Find the length of the launching pad. Express your answer in metres correct to one decimal place. 
3 marks


Specialist Mathematics Formulas

Mensuration
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Coordinate geometry

ellipse:
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hyperbola:
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Circular (trigonometric) functions


[image: image175.wmf]1

)

(

sin

)

(

cos

2

2

=

+

x

x



[image: image176.wmf])

(

sec

)

(

tan

1

2

2

x

x

=

+






[image: image177.wmf])

(

cosec

1

)

(

cot

2

2

x

x

=

+



[image: image178.wmf])

sin(

)

cos(

)

cos(

)

sin(

)

sin(

y

x

y

x

y

x

+

=

+



[image: image179.wmf])

sin(

)

cos(

)

cos(

)

sin(

)

sin(

y

x

y

x

y

x

-

=

-



[image: image180.wmf])

sin(

)

sin(

)

cos(

)

cos(

)

cos(

y

x

y

x

y

x

-

=

+



[image: image181.wmf])

sin(

)

sin(

)

cos(

)

cos(

)

cos(

y

x

y

x

y

x

+

=

-



[image: image182.wmf])

tan(

)

tan(

1

)

tan(

)

tan(

)

tan(

y

x

y

x

y

x

-

+

=

+





[image: image183.wmf])

tan(

)

tan(

1

)

tan(

)

tan(

)

tan(

y

x

y

x

y

x

+

-

=

-



[image: image184.wmf])

(

sin

2

1

1

)

(

cos

2

)

(

sin

)

(

cos

)

2

cos(

2

2

2

2

x

x

x

x

x

-

=

-

=

-

=



[image: image185.wmf])

cos(

)

sin(

2

)

2

sin(

x

x

x

=





[image: image186.wmf])

(

tan

1

)

tan(

2

)

2

tan(

2

x

x

x

-

=


	function
	
[image: image187.wmf]1

sin

-

                              
[image: image188.wmf]1

cos

-

                               
[image: image189.wmf]1

tan

-



	domain

range
	
[image: image190.wmf]]

1

,

1

[

-

                            
[image: image191.wmf]]

1

,

1

[

-

                                
[image: image192.wmf]R



[image: image193.wmf]ú

û

ù

ê

ë

é

-

2

,

2

p

p

                       
[image: image194.wmf]]

,

0

[

p

                           
[image: image195.wmf]÷

ø

ö

ç

è

æ

-

2

,

2

p

p




Algebra (Complex numbers)
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Calculus
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product rule:
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quotient rule:
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chain rule:



[image: image222.wmf]dx

du

du

dy

dx

dy

=


Euler’s method:



[image: image223.wmf],

 

and

 

),

(

 

If

0

0

b

y

a

x

x

f

dx

dy

=

=

=



[image: image224.wmf])

(

 

and

 

 then 

1

1

n

n

n

n

n

x

hf

y

y

h

x

x

+

=

+

=

+

+


acceleration:
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constant (uniform) acceleration:  
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Vectors in two and three dimensions
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Mechanics

momentum:
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