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NORTH SYDNEY GIRLS HIGH SCHOOL 
 

HSC Mathematics Assessment Task 1 
Term 4, 2011 

 

 

 
 

Name:          Mathematics Class:   
 
 
 

Time Allowed:  50 minutes + 2 minutes reading time 
Total Marks:  50 
 

 

Instructions: 
 Attempt all five questions. 
 Questions are of equal value.  
 Start each question in a new booklet. Put your name on every booklet.  
 Show all necessary working.  
 Marks may be deducted for incomplete or poorly arranged work. 
 Work down the page.  
 Do not work in columns. 
 Each question will be collected separately. Submit a blank booklet if you do not 

attempt a question. 
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Question 1 continued               Marks 

(iii) The quadratic equation 2 6 9 0x x    has roots and .        1 

and 	are	

(A) real and equal. 

(B) real, unequal and rational. 

(C) real, unequal and irrational. 

(D) not real. 

 

(iv) The locus of the set of points whose distance from the x-axis is twice the      1 
distance from the y-axis has its equation given by 

(A) 2y x  

(B) 2x y  

(C) 2 24x y  

(D) 2 24y x  

 

(v) The parabola    2
2 8 3x y     has 

(A) its vertex at  2 , 3  and directrix at 1y    

(B) its vertex at  2 , 3  and directrix at 5y    

(C) its focus at  2 , 3  and directrix at 1y    

(D) its focus at  2 , 3  and directrix at 5y    

 

             

(b) Show all necessary working. 

 If   and   are the roots of the equation 22 5 10 0x x   , find the values of 

ሺiሻ   	 	 	 	 	 	 	 	 	 	 1 

ሺiiሻ  	 	 	 	 	 	 	 	 	 	 1 

ሺiiiሻ (1 )(1 )   	 	 	 	 	 	 	 	 	 1 

ሺivሻ 2 2  	 	 	 	 	 	 	 	 	 2 
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Question 2 (10 marks) Start a new booklet            Marks 

(a) Form the quadratic equation with integer coefficients whose roots    2 

are 
3

2
2

  and 
3

2
2

 .        

 

(b) Find real numbers A, B and C, if          3 

       22 5 19 3 1 3 1x x A x x B x C x         .    

 

(c) Show that the parabola  2 22 2 3 1y x kx k    is positive definite.   2 

 

(d) The function   4 3 1f x x ax bx     has a point of inflexion at   3 

 2,3 . Find the values of a and b.     

 

 

 

 

 

Question 3 (10 marks) Start a new booklet  

Let   2 48f x x x  . 

(a) Find the coordinates of the points where the curve crosses the axes.   2 

(b) Find the coordinates of the stationary points and determine their nature.  4 

(c) Find the coordinates of the points of inflexion.     2 

(d) Sketch the graph of ( )y f x  indicating clearly the intercepts, stationary  2 
points and points of inflexion.       
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Question 4 (10 marks)  Start a new booklet            Marks 

(a) By making a suitable substitution or otherwise solve the equation   3 

 
2

1 1
7 10 0x x

x x
          
   

.  

Leave your answer(s) in exact form.    

 

(b) Find the values of k for which the equation 2 2 4 3 0x kx k     has  3 
two real and distinct roots.       

 

(c) Consider the parabola 2 2 4 2y x y   . 

(i) Find the coordinates of the vertex.      2 

(ii) Find the coordinates of the focus.      1 

(iii) Find the equation of the directrix.      1 

 

 

Question 5 (10 marks)  Start a new booklet 

(a) The point ( , )P x y moves so that the sum of the squares of the distances  4 

from each of the points  0, 6A  and  8,0B  is equal to 82. 

Show that the locus of  ,P x y is a circle and find its centre and radius.  

 

(b) Let    4
2 32 7f x x x    .       3 

Does  y f x  have any points of inflexion? Justify your answer.  

 

(c) The roots of the equation   2 6 3 0p q x qx p     are reciprocals.    3 

Show that the sum of the roots is 8.      

 

End of paper 
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