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2023 YEAR 12 ASSESSMENT TASK 1 
 
 
 
 
 

Mathematics Extension 1 
 
 
 
 
 
General 
Instructions 

 Reading time – 5 minutes 
 Working time – 1 hour  
 Write using black pen. 
 Calculators approved by NESA may be used. 
 Answer all questions in the booklet provided. 
 In Questions 6 – 8, show relevant mathematical reasoning and/or 

calculations. 
 Relevant formulas are provided in the answer booklet 

  

Total marks: 
38 

Section I – 5 marks (pages 2 – 3) 
 Attempt Questions 1 – 5 
 Allow about 8 minutes for this section. 

Section II – 33 marks (pages 4 – 8) 
 Attempt Questions 6 – 8 
 Allow about 52 minutes for this section. 
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Section I 
5 marks 
Attempt questions 1 - 5 
Allow about 8 minutes for this section 
 
Use the multiple-choice answer page in your booklet to answer Questions 1 – 5. 
 

 
 

1) If a vector u


 is multiplied by a scalar λ , which of the following expressions represents its 
magnitude? 
 
A) u λ+



  

B) 2 2u λ+


  

C) u λ


  

D) u λ


 

 
 

 

2) If 
2
1

a  
=  
 

 and 
4
8

b
− 

=  − 

 then which of the following is the length of the projection of b


onto a


? 

 

A)      16
5

      

B)    16
5

−        

C)     4
5

         

D)    4
5

−  

 
 

3) A force of magnitude 18 newtons acts on a body at an angle of 150o in the anticlockwise direction 
to the vector i



. Which of the following is the vector representation of this force? 
 
A) 9 9 3i j− +





  

B) 9 3 9i j− +




  

C) 9 9 3i j− −




  

D) 9 3 9i j−



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4) Vectors p



and q


are such that 3p =


 and 4q =


and 10p q⋅ =
 

. What is the value of ( )q p q⋅ +
  

? 

 
A) 0  

B) 14  

C) 26  

D) 28 

 
  
5) A circle with centre O has radius OA a=





, the points B and C are on the circle such that BC b=




. 
 

 
 
 
Which one of the following statements must be true? 
 

A) 1
2

a b=
 

  

 

B) 1
2

a b= −
 

 

  
C) 2a b b b⋅ = − ⋅

   

 
  
D) a b b b⋅ = ⋅

   

 
 

  
  
 End of Section I 
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Section II  (33 marks) 
 

Attempt Questions 6 - 8 
Allow about 52 minutes for this section 
 
Answer each question on the appropriate pages of your answer booklet. Extra paper is available. 
Your responses should include relevant calculations and/or mathematical reasoning. 

 
 
Question 6  (12 marks) 
 
 

a) Given that OACB is a parallelogram, where 2 4OA a i j= = − +


 



and 
3
5

OB b  
= =  

 





. Find; 
 

 i) 3 2b a−
 

 1 
   
 ii) the magnitude of OA



 1 
   
 iii) the position vector OC



 1 
   
 iv) a b⋅

 

 1 
   
 v) the angle θ  between vectors a



 and b


correct to the nearest degree. 1 
   
   
 

b) Evaluate p  and q   if 
2 14

4 3
2 8
p

q
     

− =     − −     
. 

2 

   
   
   
c) Consider the vector 2 2 3 .a i j= +

 



  

 i)  Find the unit vector in the direction of a


. 1 

   

 ii) Given that vector 2b mi j= −
 



 is perpendicular to a


, find the value of m. 1 

   

   

d) Use the method of mathematical induction to prove that 25 5 2n n+ +  is divisible by 4 , where 
n is positive integer. 
 

3 
 
 

   
 End of Question 6  
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Question 7  (9 marks) 
 

   
a) ABC is a triangle where 2AC ka b= −



 

, AD a=




 and AB b=




. Find the value of k, if point D 

lies on side BC of a triangle. 

3 

   

 

 

 

   

   

   

   

b) Consider the vectors 3 4u i j= − +
 



 and 2 2v i j= −
 



.  
 

 

 i) Find the vector projection of u


onto v


. 2 

   

 ii) Find a possible vector w


such that 2uproj w =




. 1 

   

   

   

   

   

 Question 7 continues on next page  

   

   

   

   



6 

   

c)  Andy wants to swim across the river from position A to position B shown on the diagram 

below. The riverbanks are parallel straight lines, and AB


is perpendicular to the riverbanks. 

The speed of the river flow is 0.5m/s from west to east and the river is 0.7 km wide. Assume 

Andy swims at a constant speed of 1.4 m/s in still water. 

 

 

 

   

   

 i) Find the angle θ  at which Andy should swim to cross the river in the shortest time from  

point A to point B. Draw a vector diagram to demonstrate the velocities and show all 

necessary working out. Give your answer in degrees correct to two decimal places. 

2 

   

   

 ii)  Calculate the time Andy would take to travel from point A to point B. Give your answer 

to the nearest second. 

1 

   

   

   

 End of Question 7  
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Question 8  (12 marks) 
 
   
a) OABC is a parallelogram, where 6OA a=





, 6OC c=




and point P is on AC such that 

: 2 :1AP PC = . 

 

 

   

 i) Find the vector OP


. Give your answer in terms of a


and c


. 2 

   
   
 ii) Given that the midpoint of CB is M, prove that OPM is a straight line. 2 
   
   
   
   
b) If a



, b


and c


are unit vectors such that 0a b c+ + =
   

 then find the value of a b b c c a⋅ + ⋅ + ⋅
     

. 
 

2 

   
   
   
   
c) Use the principle of mathematical induction to show that for all integers 1n ≥ , 

 

          2

3 4 2 1... 1
1 2 2 2 3 2 ( 1)2 ( 1)2n n

n
n n n

+
+ + + = −

× × × × + +
 

 

3 

   

   

 Question 8 continues on next page  
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d) The diagram below shows OAB∆  where OA a=





 and .OB b=




  

 

Point C lies on OA such that CB is perpendicular to OA.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
i) Show that ( ) ( )1 .BC a b a a a b

a a
= ⋅ − ⋅  ⋅



     

 

 
 
2 

   

 
ii) Hence, show that the area of OAB∆ is ( ) ( )1

2
a b a a a b

a
⋅ − ⋅
     



 

 
1 

 
 

 

 
End of Exam 

 

 



































































































































































































































































































































































































































































































































































































