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Saint Ignatius’ College, HSC Mathematics Extension 1, Task 1 2022 

Question 1 (10 marks).  Use a SEPARATE writing booklet.     Marks 

(a) The quadratic equation 24 5 0x px− − = has two roots opposite in sign but 
equal in magnitude.   Find the value of p. 2 

(b) Find the values of m and n if ( )1x −  and ( )2x +  are factors of  

4 3 2( ) 4P x x x mx n= + + −  2 

(c) i) Show that ( ) 3 22 13 6P x x x x= + − +    is divisible by ( )2 1x −

and ( )3x +

ii) Hence, find all the zeros of ( )P x

2 

1 

(d) Given that the polynomial 𝑥2 + 𝑥 + 2  is a factor of 4 24x x x a+ + + . 

i) Using the process of Long Division of Polynomials, or otherwise, 

find the other factor. 

ii) Hence, find the value of a. 

2 

1 

lOMoARcPSD|35984220



Saint Ignatius’ College, HSC Mathematics Extension 1, Task 1 2022 

Question 2 (10 marks).  Use a SEPARATE writing booklet.     Marks 

(a) Solve the equation 3 24 32 79 60 0x x x+ + + =  given that one root is the  

sum of the other two roots.

 
 

2 

3 

(b) Consider the function ( ) 3 2 8 12f x x x x= − − + . 

i) Show that the graph of  ( )y f x=  cuts the x-axis at one point and 

touches it at another. 

ii) Sketch the graph of ( )y f x= clearly identifying all intercepts. 

2 

2 

(c) The roots of 3 2 5 2 0x x x− − + =  are , and  

i) Show that   1  + = −

ii) Using part (i), and similar results, evaluate 
     

  
+ + +

+ +

       

1 

2 
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Saint Ignatius’ College, HSC Mathematics Extension 1, Task 1 2022 

Question 3 (10 marks)  Use a SEPARATE writing booklet               Marks 

(a) Prove by Mathematical Induction that for all positive integers 1n 

( )( ) ( )( )( )1
1 2 3 2 3 4 3 4 5 1 2 1 2 3

4
n n n n n n n  +   +   + + + + = + + +

3 

(b) Prove by Mathematical Induction that for all positive integers 1n 

27 7 4n n+ + is divisible by 6. 3 

(c) (i)     Use Mathematical Induction to prove for all integers 1n  , that 

( )( )
( )22 2 2

2 1 2 31 5 3 7 5 9 2 3

3 5 7 6 32 1

n n n

nn

 − +   +    =       +    + 
 

(ii)      As n approaches infinity (becomes very large), what does the value 

of the following expression approach 

  

2 2 2

1 5 3 7 5 9

3 5 7

     
   
   

3 

1 

END OF ASSESSMENT TASK 
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