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Part A   Multiple Choice (Complete on the answer sheet provided) 
 
QUESTION 1   
 
The minimum degree of the polynomial y = A(x), given that y = A(x), is an even polynomial with a 
 double root at x = a ( 0a≠ ), is 
 

A. 1 B. 2 C. 4 D. 8 
 

QUESTION 2   
 
The polynomial equation 3 23 2 0x x x− − + =  has roots ,   and a β γ . Which of the following  

polynomial equations have roots 1 1 1,   and 
a β γ

? 

A 3 2 3 1 0x x x− − + =  
B 3 22 3 1 0x x x− − + =  
C 3 22 3 1 0x x x− − + =  
D 3 22 2 3 1 0x x x− − + =  

 

QUESTION 3 
 
Which of the following expressions will give the correct value for the shaded area shown below? 

  

 A 
3

2

1

3 x dx−∫     B 
3

2

1

2 3 x dx−∫  

 

 C 
3

2

1

9 x dx−∫     D 
3

2

1

2 9 x dx−∫  

 
QUESTION 4  
 

sin cosx x dx
π

π−
∫ = 

 
 A π B –π C 0 D 1  
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Part B:  
 
QUESTION 5     15 marks     Start a SEPARATE booklet.       Marks 

 
 (a) Find the polynomial T(x)of degree three that has zeros at  

 1, 1and 2x x x= − = = and the graph of y = T(x) has a y intercept of 4.             2 

 

 (b) Find the values of k for which kxxxxP +−−= 93)( 23  

 has exactly 3 unique solutions                 3 

 

 (c) Find the values of α and β if ( ) ( )βα −−=++ zzizz 23 23              3 

 

(d) Suppose that b and d are real numbers and 0≠d . 

Consider the polynomial dbxxxh ++= 24)( . It is given that h(α) = 0 and is a double root. 

 

 (i) Prove )(xh′ is an odd function.                2 

 

 (ii) Prove that 0)( =−αh  is also a double root of h(x).              2 

 (iii) Prove 
4

2bd =                    1 

 (iv) For what values of b does h(x) have a double root equal to 3i ?            1 

 
  (v)  For what values of b does h(x) have real roots?              1 
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QUESTION 6     15 marks     Start a SEPARATE booklet.      Marks 
 

(a) Find  3cos x dx∫                   2 

 
(b) Using the substitution lnu x= , or otherwise,  

evaluate:  ( ) 3ln

1

e x
dx

x∫ .                 2 

 
(c) When finding 2sec tanx x dx∫ ;  

substituting tanu x= gives the solution: 2
1

1 tan
2

x c+  

but substituting secu x=  gives the solution: 2
2

1 sec
2

x c+ . 

(There is no need to prove the results above) 
 
Explain why both these solutions are valid,  
and determine a relationship between c1 and c2.              2 
 

(d) (i) Show that  2

2 4 1 3ln 3
2 4 2 6

0

x dx
x x

π+
= +

+ +∫              3 

(ii) Find constants A, B and C such that: 

 
( )( ) 22

3
2 4 11 2 4

x Ax B C
x x xx x x

+
≡ +

+ + ++ + +
              3 

(iii) Hence or otherwise, evaluate: 

 
( )( )2

2 3
1 2 40

x dx
x x x+ + +∫                 3 
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Year 12 Mathematics Extension 2 Task 3 Examination 2013   
Question No.5  Solutions and Marking Guidelines  

Outcomes Addressed in this Question  
E4 uses efficient techniques for the algebraic manipulation 
required in dealing with questions such as those involving conic 
sections and polynomials 
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2 marks correct method leading 

to correct solution 
1 mark substantially correct 

method 
 
 
 
 
 
 

3 marks correct method  
2 mark substantially correct 

method 
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(ii)Since ( )xh′ is an odd function then ( )α−′h  is also a 
root. Since 
( )
( )

root double a is )root then  double a is )
fuctioneven an )()(
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24
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(iii)The roots of ( )xh′  are 0and, aa − . 

4
2b is the coefficient of x. 
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