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                                   Name: _____________________ 

                                                  Class: _____________________ 

 

 

  2015 

Term 4 Assessment (HSC) 

 

Mathematics Extension 1 
 

 

General Instructions 

 

 Working time – 90 minutes + 5minutes 
reading 

 Board approved calculators may be 
used 

 Write using black or blue pen 

 All necessary working should be shown 
in all questions 

 Write your student number at the top 
of every page of your answer sheets. 

7 questions – 9 marks each 

Total marks – 63 

 

 

 

 

Attempt all questions 

Start each question on a new sheet of paper. 
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QUESTION 1         (Start a new page)        9 Marks 

 

a) Given  ( )  √          

    

i) Copy and complete the table below.                                                                               1 

 

                                                                                                                                                                                                 

           

 

        ii) Using the trapezoidal rule and the above function values, approximate the value of  

∫ √       
 

 
                          2 

       

 

        iii) Hence find an approximate value of    Explain fully how you obtained your  

    answer.                2 

 

 

 

b) Find the volume of the solid of revolution formed when the region bounded by  

 

the curve   
 

√    
 , the x-axis, the y-axis and the line x=3, is rotated about  

 

the x-axis.              2 

 

 

 

c) Find  the coefficient of    in the expansion of (   )(    )         2 

 

 

 

 

 

 

  0 1 2 3 4 

 ( ) 4.000  3.464  0.000 
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QUESTION 2          (Start a new page)        9 Marks 

 

 
a) Find the tenth term in the expansion (   )  . Express in the form    

           1 

 

 

b) The diagram shows part of the curve        and the straight line 

        . Find the volume generated when the shaded region is rotated  

 

about the   axis. 

 

                                         

 

                                                         

 

 

                    

 

                                                                                               
                2 

 

 

 

 

 

c) Differentiate         √ 
 

            3 
                           

 

 

d) Use Simpson’s Rule with 5 function values to estimate the volume of the 

 

 solid of revolution formed when the curve   
 

√    
 is rotated about the 

 

   axis from      to      Express your answer to two decimal places.          3 

 

 

 

 

 

 

 



JRAHS Extension 1 Mathematics 2015  Page 4 
 

QUESTION 3 (Start a new page)        9 Marks 
 

a) Consider the graph of the function           

 
 shown below. 

 

 

                                                            

 

                                                                                        

 
 

 

                                                                                                                       

 

 

 i)    Find the y intercept             1 

ii)    Determine the inverse function      ( )  and write down the domain   of  

        this inverse function.             2 

iii)   Calculate the area of the shaded region.                       2 

 

 

 

 

b) Evaluate the integral ∫
 

√       
  

 

 
, using the substitution                2 

 

 

 

c) Find   ( )  if  ( )               

 
. Simplify as far as possible          2 
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QUESTION 4  (Start a new page)        9 Marks 

 

a) i) Find the exact value  ∫        
 

 
 

            1 

 

ii) Using the trapezoidal rule with ordinates at    , 
 

  
 
 

 
 
 

 
 
 

 
  estimate 

    ∫        
 

 
 

 to two significant figures.           2 

 

iii) Explain why the estimation in part (ii) is greater than the exact value obtained in  

      part (i).               1 

 

 

b) By using the substitution       (   )  evaluate the definite integral 

                       

                                                 ∫
√ 

   
  

 

 
          3 

 

 

 

c) Find the exact value of   and   which satisfy the simultaneous equations:      2 
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QUESTION 5  (Start a new page)        9 Marks 

a) The diagram shows part of the curve   
 

  
. When the region   is rotated 

about the   axis, the volume generated is  A units3. When the region   is  

rotated about the   axis, the volume generated is  B units3. 

If   A :   B = 8 : 1, find the value of  . 

                         

 

                                    
 

   

 

 

 

                                                                                                   

 

                                                                                                    4 

 

 

b) The shaded region in the diagram is bounded by the circle of radius 2 centered  

at the origin, the parabola            and the   axis. 

By considering the difference of 2 areas, find the area of the shaded region. 

 

                                                                                                       

                                                              

 

 

                                                                                                                  

 

 

                2 
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c) The rate at which snow is melting on a mountain top is modelled by the equation  

  

  
        

 

 
   

where   is the mass of ice, in kg, on the mountain top at time  ,  in hours,   

at 7 am. It is estimated that there was still 17 000 kg of snow and ice on the  

mountain at that time. 

 

i) Find   as a function of  .            2 

 

 

ii) It is expected that in the next season, in 100 days’ time, there will be 

 

    some snow left. Find how much of snow will be left after this time. (2  

     

    significant figure)                  1 
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QUESTION 6  (Start a new page)        9 Marks 

 

a) Find the greatest coefficient in the expansion (
 

 
   )          3 

 

 

 

b) Consider the function  ( )   
 

 
        

 

i) State the range of the function and sketch the graph of     ( )         2 

 

 

ii) Show that the equation of the tangent at      is                 2 

 

 

 

 

c)    Show that  ∑ ( 
 
)     ( 

 
) 

    in the expansion of (   ) .       2 
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QUESTION 7  (Start a new page)        9 Marks 

 

a) Let   and   be positive integers with    . 

Use the binomial theorem to expand (   )   , and hence write down the  

    term of    
(   )   

  
 which is independent of  .         2 

 

 

 

b) The lower edge of a picture frame is    metres and the upper edge is     

metres, above the eye of an observer standing on a level floor.  

The angle of elevation of the bottom edge from the observer is   and 

the angle of elevation of the top edge from the observer is   . 

 

Let        be the angle subtended by the vertical picture and  

   the horizontal distance from the observer to the bottom of the wall.  

 

                      

i) Prove that      
(   ) 

     
                3 

 

ii) Hence or otherwise, at what horizontal distance , if       and        ,  

                  should the observer stand, if the  angle subtended by the picture is to  

                  be the greatest?                                                              4 

 

 

 



JRAHS Extension 1 Mathematics 2015  Page 10 
 

****END OF EXAMINATION**** 
































