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Sydney Girls High School 
 

 

MATHEMATICS EXTENSION 1 

Year 11 Yearly 

Assessment Task 3 

2016 
 

Time Allowed: 60 minutes + 5 minutes reading time 

Total: 56 marks 
 
 
Instructions: 

 There are FOUR (4) questions which are of equal value. 

 Attempt all questions. 

 Show all necessary working. Marks may be deducted for badly arranged 
work or incomplete working. 

 All answer must be written to the simplest exact form. 

 Start each question on a new page. 

 Write on one side of the paper only. 

 Diagrams are NOT to scale. 

 Board‐approved calculators may be used. 

 Write your student number at the top of each question and clearly number each 
question. 

 

Student ’s Name: Teacher’s Name:______________________
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Question 1 (14 marks) 

 

a) Find the remainder when  4 3 2( ) 7 5 3 9P x x x x x       is divided by 5x  .              1   

                                  
             

b) Solve for x:  2 5 3 9x x   .              3 

 
 

c) Solve for x:  2 6 0x x  .                2 
 
 

d) Simplify  
3 3

2 a b
a b

a b


 


 .              2 

 
                                                                                                                              

e) Find the value of k for which ( 2)x   is a factor of 3 22 5 2x kx x    .                                                    2

  
 
 
 

f) A coin is tossed and a die is rolled.  Find the probability of getting a multiple of 3 
 and a tail.   2 
 
 
 
 

g) Let 3 2( ) 5 17 10f x x x x    . The equation ( ) 0f x   has only one real root. 

 
i) Show that the root lies between 0 and 2.  1 

 

ii) Use one application of halving the interval method to find a smaller  
interval containing the root.             1 
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Question 2 (14 marks) 

   

a) Solve: 
5

1
2x



 .                                                                                                                                                                      2

 
 
  

b) Find the point ( , )P x y dividing the interval from (1,5)A  to ( 1,2)B   externally in the ratio 3: 2 .             2 

        
 
                                                                                                                                                             

c) A bag contains one green, two blue and three red marbles.  Jane selects one marble from the  
bag and puts it aside.  She then selects a second marble from the bag. 
 

i. Find the probability that both the selected balls are blue.                                                                1  
 

ii. Find the probability that at least one of the selected balls is blue.                                                   2  
 
 

d) For the curve 3 22 6 18 1y x x x     

 
i) Find the stationary points and determine their nature.          3 

 
ii) Find the coordinates of any inflexion point.           2 

 
iii) Sketch the curve in the domain 2 5x   .           2 
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Question 3 (14 marks) 
 

 

a) The polynomial   4 3 2    3       6P x x x ax bx      leaves a remainder of 8 when divided by (x + 1)  

and (x  3) is a factor of P(x). Find the values of a and b.          3 
 

 

b) If α, β and γ are the roots of 3 23 9 0x x x    , find the value of: 
   

i)                  1 

ii) 
1 1 1

  
                      2 

iii) 2 2 2                   2 

                 
 

c) Find the equation of the locus of a point ( , )P x y  that moves so that the line PA is  

perpendicular to the line PB , given A and B have coordinates (3,1)  and  (5, 4)  respectively .     2

                        
 

 
d) Consider the circle with centre at O. Points  A, B, C and D are on the circumference. 

 
 

i. Find the value of x, giving reasons.            2 
 

ii. Find the value of y, giving reasons.            2 
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Question 4 (14 marks) 

 

a) The graph of ( )y f x passes through the point (1,4)  and '( ) 2 7f x x  . Find ( )f x .          2           

 
 

b) The polynomial 3 26 7x x ax b    has one root at 1x   and the other two roots are  
reciprocals of each other.  Find the values of a and b.           3 

   
   

c) From a point B due east of a tower, the angle of elevation of the top of the tower h is 35 .  

From another point A, 120 m south-west of B, the angle of elevation of the top of the tower is 28 .  
Find the height of tower h to the nearest metre.                           3
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d) In the diagram, PQ and SR are parallel railings which are 3 metres apart.  
The points P and Q are fixed 4 metres apart on the lower railing.  
Two crossbars PR and QS intersect at T as shown in the diagram.  
The line through T perpendicular to PQ intersects PQ at U and SR at V. The length of UT is y metres. 
 

 
 

i. By using similar triangles, or otherwise, show that 
SR VT

PQ UT
 .         2 

ii. Show that 
12

4SR
y

  .                                1             

          

iii. Hence show that the total area A of  PTQ  and RTS  is  
18

4 12A y
y

    .                                              1 

 
iv. Find the value of y that minimises A. Justify your answer.                                                                                   2 

 

 

 

 

 

 

 

 

 

 

                                  The End. 
 

 













Many students tried alternate methods by finding 
P(-1). Using the sum and product of roots was the 
most efficient and yielded less mistakes.



Most students did not use the Cosine 
Rule correctly which resulted in an 
equation for h2 when the actual 
equation is quadratic with a h-term as 
you can see.



All dimensions of similar triangles 
are in proportion but this needed to 
be explicitly stated. So just saying 
sides are in proportion does not 
cover the altitudes.



Students need to demonstrate that the 
stationary point is actually a minimum 
with numbers not just plus and minus 
symbols that confirm the question.
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