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Question 1 Algebra Equations and Inequalities                        Total 12 Marks 

 

Please use a separate writing booklet. 

 

a) 
If 

4
1

3
x

 
=  
 

and 
3

2
y = evaluate 

3xy as a single fraction expressed in  

lowest terms. 
 

2 

b) 
Find the value of a and b if 

3 6

3 2

a

b
=  

 

2 

c) 
Expand and simplify 

21
( )x

x
+  

 

1 

d) Solve the following equation 3 2 7 0x − − =  

 

3 

e) The area of a circle is given by the formula 
2A r=  

 

Find the value of r correct to two significant figures if A = 150 sq cm. 

 

1 

f) Solve the following inequality and express the solution on a number line 

 

                                                      2 3 1 11x−  −   

 

3 
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Question 2 Functions and Further Functions                          Total 12 Marks 

 

Please use a separate writing booklet. 

 

a) Given 
2( ) 2 3h x x x= + + , find ( 1)h x −  

 

1 

b) Find the value of p such that 2 3 4 0px x+ −  for all values of x. 

 

2 

c) Find the centre and radius of the circle with equation 

 

                                               2 24 6 0x x y y+ + + =  

 

2 

d) State the domain and range of 2( ) ( 1) 3f x x= − +  

 

2 

e) Make a neat accurate sketch of the following function.  

 

Indicate ANY intercepts on the sketch. 

 

                                                              
2

( )
1

f x
x

=
+

 

 

3 

f) If 2( ) 6f x x x= + −  and 3( ) 1g x x= −  find:  

 

i) The y intercept of ( ) ( )y f x g x= −  

ii) The leading term of ( ) ( )y f x g x=  

 

2 
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Question 3 Trigonometry        Total 12 Marks 

 

Please use a separate writing booklet. 

 

a) 

50



75
32

 
 

Find the value of  to the nearest minute. 

 

2 

b) 
The angle subtended at the centre of a circle by an arc of length 

3

2


cm is 

5


. Find the exact  

length of the radius of the circle. 

 

2 

c) Fiona runs south from her home for a distance of 4.5 km. She then turns west and runs a 

further 5.1 km. 

 

What is the bearing (to the nearest degree) of her home from where she is now ? 

  

 

3 

d) ABCD is a rectangle with AB and CD each 8.5 cm in length. The diagonal BD meets the side  

DC creating an angle of BDC  equal to 054 . 

 

Find the area of the rectangle correct to one decimal place. 

 

2 

e) From a point O the point P bears 120 and is 12.3 km away.   

The point Q is 15.2 km South West of O.   

 

       i)         Mark the relative positions of O, P, Q on a sketch.   

 

       ii)        Calculate the distance PQ in kilometres (rounded off correct to one decimal place) 

 

3 
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Question 4 Calculus          Total 12 Marks 

 

Please use a separate writing booklet. 

 

a) If 2( ) 3 5f x x x= − + find: 

                                                     ( ) ( )f x h f x+ −  

 

2 

b) Differentiate the following. 

 

i) y x x=  

 

ii) 4( 1)y x x= +  

 

 

4 

c) Find the equation of the normal to the curve 2 1y x= + at the point where x = 8. 

(Leave your equation in general form) 

 

3 

d) A circular metal disc is heated. As the temperature increases the disc expands. The area of  

the disc (in sq cm) is given by the formula 24 2A t t= + +10 where t is the time in minutes  
since the heating of the disc began. 
 

i) Find the initial area of the disc. 

 
ii) At what rate is the disc expanding after three minutes. 

 

3 
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Question 5 Probability                    Total 12 Marks 

Please use a separate writing booklet. 

 

a) A jar contains two red lollies and one green lolly of the same size and shape.  If two lollies are  

selected at random, what is the probability that they are both red? 

 

Note: The first lolly is NOT replaced before the second one is selected. 

 

2 

b) In a drawer there are four socks.  Two are red and two are white.  Two socks are taken out at  

random.   

 

What is the probability that two of the same colour are selected? 

 

2 

c) The College has three printing machines. The probability that any one of them will break  

down at any time is 6.5%. Find the probability that at least one will be broken down at a  

particular time. (Answer as a percentage correct to one decimal place) 

 

2 

d) A newsagent in a town sells a local morning paper and an evening paper.  A survey of the  

people in the town is conducted to study their buying habits.  The results are shown on the  

graph below. 
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A person from the town is selected at random.  What is the probability that this person buys an  

evening paper? 

 

2 

e) There is a daily flight from Jacintaville to Neilopolis. The probability of the flight departing 

on time, given that the weather is clear is 0.7 and the probability that the flight departs on  

time in poor weather is 0.5. In July the probability that the weather is clear is 0.4. 

 

Find the probability that on a particular day in July 

 

i) The flight from Jacintaville departs on time.  

 
ii) The weather is fine in Jacintaville, given that the flight departs on time. 

 

 

 

 

 

 

 

2 

 

2 
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Question 6 Exponential and Logarithmic Functions   Total 12 Marks 

 

Please use a separate writing booklet. 

 

a) Differentiate with respect to x. 
3( 1)xe +  

 

2 

b) Find the value of m. 

 

                                                         log 48 log 3log 2x x xm= +  

 

2 

c) Solve the equation correct to four significant figures. 

 

                                                                         
1100 5 xe +=  

 

2 

d) Find the equation of the TANGENT to the curve 2 1xy e += at the point where 1x = . 

(leave your equation in general form AND in terms of e) 

 

 

3 

e) The population of rabbits living inside the grounds of Riverview after t years can be  

calculated using 
0.5100 3 tP e= +  

 
i) How many rabbits will be living at Riverview in ten years? 

 
ii) How many years until the population of rabbits reaches 5000?  

                     (Answer to the nearest year) 
 
 

  

 

 

1 

 

2 
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Question 7 Trigonometric Functions       Total 12 Marks 

 

Please use a separate writing booklet. 

 

a) 
Find the exact value of  

21 cos
6


− . 

 

1 

b) 
If 

2
cos

5
 = and tan 0  , find the exact value of sec sin + . 

 

3 

c) Prove the following 

 

                                                          
2

2

1
1 tan

1 sin



+ =

−
 

 

3 

d) Solve for [0,  ]: 
 

                                                                 
21 sin cos 0x x+ − =  

3 

e) For [0, 2 ], sketch the graph of. 
 

                                                                            3sin 1y x= +  

 

2 

 

 
































