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Section I  
Questions 1 – 10 (1 mark for each question) 

 
Read each question and choose an answer A, B, C or D.  
Record your answer on the Answer Sheet provided. 
Allow about 15 minutes for this section. 
 

 

1.     Which of the following is the simplest expression for  ? 
 

 

A)  
 

B)  
 

C)  
 

 

   D)  
   

2. What is the domain of the function ? 
 

 A)   
  
            B)   
 
           C)   
              
            D)     

 
 
3. Which of the following parametric equations represents a parabola with a minimum   
    

            at ?  
 

 A)  

            B)           

            C)         

            D)   
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4. Consider the vector  .  

 Which of the following is a vector  which is perpendicular to  and has magnitude 26? 
 

A)   
 
B)    
 
C)     
  
D)      

 
5. When the polynomial is divided by it gives a remainder , where  is a        
            positive integer. 
 
 When  is divided by  it gives a remainder (   + 6 ). 

 What is the value of ? 
 

A)                     

 

B)  
 

 

          C)     

                          

 

          D)   6 

 
6.        Consider the vector , where  is a constant  

           such that   

           The length of the projection of  onto   is  
 

            Which of the following is ? 

 
A)  
 

   

B)  

 
C)                          

 
D)   
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7.       Consider the polynomial where the constant  is negative       
          and the constant  is positive. 
 

            Which graph could represent ? 

 
 
 A)      B)  

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
           C)                      D)  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 0 

 

 0 

  

 
0 

 

 0 
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8. What is the value of where  an acute angle?  
 

           A)   
                    

           B)    
 

 

           C)  

    

                          

           D)    

 

 

9.        A cup of tea is placed on a table in a room with temperature . 
 

           The temperature of the cup is given by , where T is the temperature in 
           degrees Celsius C and t is the time in minutes after the cup is placed on the table.  
 

              Initially, the cup’s temperature was five times the room’s temperature and after  
           15 minutes it became three times the room’s temperature. 
 
            At what rate was the temperature of the cup decreasing when the temperature of the cup  
            was  more than the room temperature? 
              

A)  per minute 
             
           B)    per minute 
  
 

           C)   
              

 
           D)    per minute 

 
 
 

10.       Jared has ten toy cars that are distinguishable by make. Three of these cars are red, two 
           are blue and the remaining have other, different colours. 
    
           In how many ways can Jared arrange his cars in a row if the blue cars must be at the end         
           positions and the red cars are to be separated? 
 
           A)   
  
           B)    
 

 

           C)  
 

 

           D)   
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MATHEMATICS EXTENSION 1 
 

Section II  
 

 
 
 
 
 
60 marks 

Attempt Questions 11 – 14 

Allow about 1 hour and 45 minutes for this section. 
 
 
 
 
 
 
 
  
 
 
INSTRUCTIONS 
 
 

 Answer each question in a separate writing booklet.  
 
 

 Extra writing booklets are available. 
 
 

 Your responses should include relevant mathematical reasoning and/or calculations. 
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Section II  

Questions 11 – 14 (60 marks) 
Allow about 1 hour 45 minutes for this section. 
 
 
Question 11 (15 marks) 
  
                           

a) Find the coefficient of  in the expansion of .                                            2 
 

 
b) For what value of  are the vectors  and   parallel?          3 

 
 

c)         Solve the inequality                                                                                    3 
 

 
d) The probability of tossing a head using a biased coin is 70%. 
  
 Layla is to toss this coin 120 times.  

 Let  be the random variable representing the number of heads she will toss. 
  
 This random variable will have a binomial distribution.  
 
 i)   Find the expected value .                1 
 
 ii)  By finding the variance, Var , show that the standard deviation            1 
       of  is approximately 5. 
 
 iii) By using a normal approximation, find the approximate probability            2 
       that  is between 74 and 96.  
 

                 You may use the information on page 12 to answer this question. 
 

   

  

e)        The area of a regular hexagon is , where  is its perimeter.                              3 
 

           The area of the hexagon is increasing at the rate of  .   
 
           At what rate is its perimeter increasing when its perimeter is                            
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Question 12 (15 marks)       
 
a) Rachael has birds in a cage. Each day in December and January she took out                   2                
            two birds to inspect them and then returned them.  
 

            On every day of these two months, she never got the same combination of the  
            two birds that had been previously examined. 
 

 What is the least number of birds in Rachael’s cage? 
                             

 

 
c)         In a fun park there are 6 sliding rides and 8 jumping castles.  
             

            On average, each sliding ride is in use 80% of the time and each jumping castle 
            is in use 70% of the time.  

 

 i) Find the probability that at a certain time exactly 5 of the 6 sliding rides are in use.     1                      
                                 

 ii)  Find the probability that at a certain time exactly 5 of the 6 sliding rides are in use     2                 
                  and 7 of the 8 jumping castles are also in use.    

 
d) In the diagram the graphs of the curve   the line intersect             4 
            at the point .      
     

            The shaded region S is bounded the curve, the line  and the  axis as shown. 
 
                 
    
  
 
 
 
 
 
 
 
 
 
 Find the volume of the solid of revolution when the region  is rotated                    
 about the y axis     
 

   
 

 
e) Use mathematical induction to prove that, for any integer n ≥ 1,                                  3 
 

  
  

 

 

 

 

 

 0 

S 
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Question 13 (15 marks)  

 
 

a)      A recent census found that  of the people living on an island are sailors.                   3     
  

       A sample of  randomly selected people living on an island was surveyed.  
       
       Let be the sample proportion of surveyed people who are sailors.  
 

       A normal distribution has been used and an approximate value of P( ) 
       is calculated to be 0.9251. 

 
Use the standard normal distribution and the information on page 12 to find an 
approximate value for  which is the number of people surveyed in the sample.  
 
 

Give your answer correct to the nearest whole number.                                  
       
              
 
                        
b) A model for the population, , of deer in a forest, is  

  , where t is the time in years from today.  

                                                                                      

i)     When will the population of deer drop to  of today’s population?           2                       

                                 

            ii)   According to the model, predict what will be the eventual population                        1 
                  of deer.            
              

 iii)   Sketch the graph of the population P.                                                                      2 
              

  

 iv)   By differentiating , show that  satisfies             3 

        the differential equation  

 
  

 
 
 
 
 
                                      Question 13 continues on page 9 
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b)    Jacob hits two balls at the same time from the origin O towards a target on a                    4 
   vertical wall.    
                         

              The target is at a horizontal distance  metres and at a vertical distance 

            metres above the origin. 
 
           The initial velocity of one ball is  m/s and its angle of projection is  to the horizontal  
 

           while the initial velocity of the second ball is  m/s and its angle of projection to the         

            horizontal is . After T seconds both balls hit the wall.  
 
 

           The ball with angle of projection  hits the wall at A which is  metres below the           
           target, while the other ball, with angle of projection  hits the wall at B, which  
           is  metres above the target as shown in the diagram below. 
 
 

                                     

 

          The position vectors of the balls  seconds after being hit, are given by 

 

             and   

 

           

 
            Show that  .                                                   

 
                                                End of Question 13  

   

   

   

   

   

   

   

   

   

   

Target    
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Question 14 (15 marks)                                                            
 
 
 
 
 
 
 
 
 

a) The resultant force on a particle, which is moving subject to the forces  and ,           3 

 has magnitude newtons and its direction is on a bearing of .   

 The force  has magnitude  newtons and its direction is on a bearing of .   

 The force  has magnitude M newtons.  
 

 By drawing an appropriate force diagram, calculate the magnitude and  

            direction of the force  

 
 

 

b) A particle P is moving along the  axis. At time  it was at                                       3 

 Its velocity  at a time  is 

 

 

 

         
 
 
       
          

 
         Given that the displacement of the particle when  seconds is  
 

 metres, show that  
                                                      

 
 
                                           Question 14 continues on page 11 
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c)       In triangle shown in the diagram below,  and  are the altitudes  
          from A and C to the opposite sides BC and AB respectively.  
 

          Let the point of intersection of these two altitudes be .               
          
 

 
 
 
 
 
 
 
 

 
 

       

(i) By projecting , show that  1 

(ii) Show that the line from B to the opposite side AC which passes through   3 

                        the point O, is also an altitude. That is, show is perpendicular to .  
 

d)         The function  is the inverse function of in the  

           domain  , where                                    

           The point P  which is in the first quadrant, lies on the curve. 

            and the gradients of the tangent lines at the end points  

           A  and B  are both zero. 

  

                   
 

 

 

 

 
 

             i)   Show that                                                                                                              3    
                                              

             ii)  Given that  , show that                        2                    

END OF PAPER  
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