
Name: __________________ 

 

Year 12 2024 Extension 2 Mathematics  

Assessment Task 3 
  

  
 

Investigative Assignment with Validation Task 
 

Task number: 3 Weighting: 25% 

Due Date: Monday 

24/6/24 (8:00am to 

9:00am in Rm 106) 
Outcomes assessed: 

 
MEX12-1 

 

MEX12-2 

understands and uses different representations of numbers and functions to model, 

prove results and find solutions to problems in a variety of contexts 

chooses appropriate strategies to construct arguments and proofs in both practical and 

abstract settings  

MEX12-3 

MEX 12-5 

MEX12-7 

 

MEX12-8 

uses vectors to model and solve problems in two and three dimensions  

applies techniques of integration to structured and unstructured problems 

applies various mathematical techniques and concepts to model and solve structured, 

unstructured and multi-step problems  

communicates and justifies abstract ideas and relationships using appropriate 

language, notation and logical argument    
Nature and description of the task: 

 
As a result of completing this Assignment, students should be familiar with all content related to the 

following topics: 

• 3D Vectors i.e. Chapter 3 of the Extension 2 textbook. 

• Further Integration ie. Chapter 6 of the Extension 2 textbook.  

 

On the 25th June, 2024 you will receive a selection of similar questions to the Preparation Activity 

below to complete in an in-class Validation Task. You are expected to investigate/attempt each of 

these questions before the in-class Validation Task. The final mark for this assessment will be the 

mark you receive in the in-class Validation task. NOTE: You will not have to hand in the answers to 

the questions in this Preparation Activity AND you will not have access to the Preparation Activity 

during the Validation Task. 

 

Non-Completion of Task: 

 
If you know you are going to be away on the day of the Validation Task and are unable to hand in / 

complete both parts of the Assignment on the due day, then you must have supportive 

documentation. Zero marks will apply if the Assessment Task is submitted/completed late, unless an 

Illness/ Misadventure or Application for Extension form has been submitted. 



Part 1 Preparation Activity – investigate/attempt each of the following 

questions in preparation for the in-class Validation Task. 

 

3D Vectors: 

 

 

 



 

 
11 How far is the point (3, 4, −5) from the origin? 

  

12 Find, correct to the nearest degree, the angle between the vectors 2 2i j k+ +  and 2 2 .i j k+ +  

 

13 The vectors 3u i nj k= + +  and ( ) ( )2 1 4 2v i n j n k= + − + −  are perpendicular. 

 Find the values of n. 

  

14 Use vectors to prove that the diagonals of a rhombus are perpendicular. 

 



15 Given 2 non-zero vectors ,a  b  such that a b a b+ = − , find .a b  

  

16 Draw a graph represented by the parametric equations x = 3 sin t, y = 3 cos t, z = t, for 0  t  2π. 

  

17 Consider the line M with vector equation ( ) ( )3 4 2 .i j k j km i+ + + = + −  

 Find the coordinates of the point P on the line m that is nearest to the origin and calculate the 

distance of the line from the origin. 

  

18 Find the value of n for which the vectors 8 17 12a i j k= − + +  and 20 13b n i j k= + −  are perpendicular. 

  

19 Find the value of n for which the vectors 24 20 40u i j k= − − −  and 6 5v i j nk= + +  are collinear. 

 

20 Find the distance of the point (0, 2, 3) from the line
 

13 1
.

2 1 2

yx z−− +
= =  

 

21 The line L goes through A(4, 3, –2) and is parallel to the line
 

21 3
.

3 4 1

yx z−− −
= =

− −
 

 P(m, n, –5) lies on the line L. Determine the values for m and n. 

  

22 Find the perpendicular distance between the point (6, 7, 10) and the line that is parallel to the  

vector 2i j k+ +  and passes through (5, 9, 4). 

  

23 Find the perpendicular distance between the lines ( ) ( )1
3 2 3i j k i jp k+ + +  + +=  and 

( ) ( )2
2 3 .i j k j kq i+ − +  − −=  

  

24 Consider the line R with vector equation ( ) ( )2 3 2 .i j k jr i k− + + +  − += −  

a Find the coordinates of the point P on R that is nearest to the point (−2, 5, 8). 

b What is the distance of the line to the point (−2, 5, 8)? 

  

 
 

 

 

 



3D Vectors Answers: 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Further Integration: 

 

 

 

 



 

 

 

11 a Show that 2x2 + 12x + 18 can be written as 2(x + 3)2. 

b Hence, find
+ +

 2

5

2 12 18
dx

x x
. 

  

12 Using 
+

= +
− − −

2 2 2

2 4 2 4
,

4 4 4

x x

x x x
show that

+
=

−


4

23

2 4
2 ln 2.

4

x
dx

x
 

  

13 a Find real numbers A and B such that 
( )

= +
+ +

1
.

1 1

A B

x x x x
 

b Hence, find
( )+


1

  .
1

dx
x x

 

  

14 Evaluate 
−

+


2
4

22

2
    .

2

x
dx

x
 

  

15 Use integration by parts to evaluate 
2

1
ln .

e

x  

  

16 Use integration by parts to find  sin .x xdx  

 

  



17 a Show that, for the domain 
 
 
 

1
0, ,

2
( )( )

( )

−
=

−

1 1
sin 2 .

2 1 2

d
x

dx x x
 

b Hence find the exact value of 
( )−


1

4
1

8

.
2 1 2

dx

x x
 

18 Use partial fractions to find 
( )( )+ +
 2 2

.
3 4

dx

x x
 

  

19 Let =  ln   . 
n

n
I x x dx  

 a Show that
( )

( )
+

= + − +  
+

1

2
1  ln 1 .

1

n

n

x
I n x C

n
 

b Hence find I3. 

  

20 Let =
+


1

20 1

n

n

x
I dx

x
for n ≥ 0. 

 a Show that
−

= −
−

2

1

1
,

n n
I I

n
for n ≥ 2. 

b Hence find I4. 

  

21 a Evaluate



4 24

0
tan  sec   .x x dx  

b Hence, show that
 

= − 
4

0 0

64 4
1

tan   tan
5

x dx x dx and deduce that



= −

4 6

0

13
tan .

15 4
xdx  

  

 

 

 

 

 

 

 

 

 

 



Further Integration Answers: 

 

 

 

End of Part 1 Preparation Activity 
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