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Paper 2: Technology-active (70 marks) 

Assessment objectives 
This assessment instrument is used to determine student achievement in the following 
objectives: 
1. select, recall and use facts, rules, definitions and procedures drawn from Units 3 and 4 

2. comprehend mathematical concepts and techniques drawn from Units 3 and 4 
3. communicate using mathematical, statistical and everyday language and conventions 
4. evaluate the reasonableness of solutions 

5. justify procedures and decisions by explaining mathematical reasoning 
6. solve problems by applying mathematical concepts and techniques drawn from Units 3 

and 4. 



Marking guide and solution 

Sample external assessment 2020 

Queensland Curriculum & Assessment Authority 

Introduction 

The Queensland Curriculum and Assessment Authority (QCAA) has developed mock external 
assessments for each General senior syllabus subject to support the introduction of external 
assessment in Queensland. 

An external assessment marking guide (EAMG) has been created specifically for each mock 
external assessment.  

The mock external assessments and their marking guides were: 

• developed in close consultation with subject matter experts drawn from schools, subject

associations and universities

• aligned to the external assessment conditions and specifications in General senior syllabuses

• developed under secure conditions.

Purpose 

This document consists of an EAMG and an annotated response. 

The EAMG: 

• provides a tool for calibrating external assessment markers to ensure reliability of results

• indicates the correlation, for each question, between mark allocation and qualities at each

level of the mark range

• informs schools and students about how marks are matched to qualities in student responses.

Mark allocation 

Where a response does not meet any of the descriptors for a question or a criterion, a mark of ‘0’ 

will be recorded.  

Where no response to a question has been made, a mark of ‘N’ will be recorded.
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External assessment marking guide (EAMG) 
 

Multiple choice  
 

Question Response 

1 A 

2 B 

3 C 

4 D 

5 D 

6 C 

7 D 

8 C 

9 D 

10 B 
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Short response  

Question 11 (6 marks) 

Sample response The response 

a) (cos(𝜃𝜃) + 𝑖𝑖 sin(𝜃𝜃))3 
= cos3(𝜃𝜃) + 3𝑖𝑖 cos2(𝜃𝜃) sin(𝜃𝜃)

+ 3𝑖𝑖2 cos(𝜃𝜃) sin2(𝜃𝜃) + 𝑖𝑖3sin3(𝜃𝜃) 

 

= cos3(𝜃𝜃) + 3𝑖𝑖 cos2(𝜃𝜃) sin(𝜃𝜃)
− 3cos(𝜃𝜃) sin2(𝜃𝜃)− 𝑖𝑖 sin3(𝜃𝜃) 

 
 
correctly uses binomial expansion [1 mark]      
 

 

correctly simplifies the expression [1 mark]   
 
 

b) (cos(𝜃𝜃) + 𝑖𝑖 sin(𝜃𝜃))3 = cos(3𝜃𝜃) + 𝑖𝑖 sin(3𝜃𝜃)  
 

correctly uses De Moivre’s theorem [1 mark]      
 
 

c) Equating real parts: 
cos(3𝜃𝜃) = cos3(𝜃𝜃)− 3cos(𝜃𝜃) sin2(𝜃𝜃)      
 
 
= cos3(𝜃𝜃)− 3cos(𝜃𝜃) (1− cos2(𝜃𝜃))     
= cos3(𝜃𝜃)− 3cos(𝜃𝜃) + 3cos3(𝜃𝜃)     
=  4cos3(𝜃𝜃)−3 cos(𝜃𝜃)     

              

 
correctly establishes the equation [1 mark]      

 
 
 
correctly simplifies to complete the proof  
[1 mark]      
 
 
shows logical organisation communicating key steps  
[1 mark] 
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Question 12 (6 marks) 

Sample response The response 

a) The equation of the circle is 𝑥𝑥2 + 𝑦𝑦2 = 42  
 
 
The equation of the semicircle is 𝑦𝑦 =  √16− 𝑥𝑥2   
 

correctly determines the equation of the circle [1 mark]      
 
 
determines equation of semicircle [1 mark]      
 

b) 𝑉𝑉 = 𝜋𝜋 ∫ �√16− 𝑥𝑥2�
24

−4 𝑑𝑑𝑥𝑥   
 
Using the integration facility of GDC  
𝑉𝑉 ≈  268.08  units3    

establishes volume as definite integral [1 mark]      
 
 
determines volume [1 mark]      
 

c) This result should equate to the volume of a sphere. 
 
 
V = 4

3
 𝜋𝜋(4)3 ≈ 268.08   units3  

The answer is reasonable. 

communicates rotation will form a sphere [1 mark]      
 
 
evaluates the reasonableness of the result [1 mark]   
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Question 13 (5 marks) 

Sample response The response 

a) Female heights:        
95% CI: 

��̅�𝑥 – 𝑧𝑧
𝑠𝑠
√𝑛𝑛

, �̅�𝑥 + 𝑧𝑧
𝑠𝑠
√𝑛𝑛

 � 

�167.4 –𝑧𝑧
4.3
√78

, 167.4 + 𝑧𝑧
4.3
√78

� 

 
Using confidence interval facility of GDC 
CI = (166.45, 168. 35) cm 

 
 
 
 
correctly establishes the interval using the given 
information and the confidence interval definition  
[1 mark]      
 
correctly determines the 95% CI [1 mark]      
 

b) Male heights: 
Margin of error: 

𝑧𝑧
𝑠𝑠
√𝑛𝑛

=
177.223 − 175.377

2
 

𝑧𝑧
5.1
√62

= 0.923     

𝑧𝑧 ≈  1.425      
 
 
Using normal cdf facility of GDC 
𝑃𝑃(−1.425 ≤ 𝑧𝑧 ≤ 1.425)≈ 84.59% 
 

 
Confidence level used was 84.6%. 

 
 
 
 
 
 
correctly calculates the 𝑧𝑧 value [1 mark]      
 
 
 
determines confidence level [1 mark]      
 
 
determines answer to required degree of accuracy 
(nearest 0.1%) [1 mark]  
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Question 14 (5 marks) 

Sample response The response 

 µ = 4 years ⇒  λ = 1
4
   a)

 
 

𝑃𝑃(3 ≤  𝑥𝑥 ≤ 5) = � 0.25𝑒𝑒−0.25𝑥𝑥𝑑𝑑𝑥𝑥
5

3
  

 
 
Using the integration facility of GDC 
𝑃𝑃(3 ≤  𝑥𝑥 ≤ 5)≈  0.19     
 

correctly determines the parameter λ [1 mark]      
 
 
 
establishes probability as definite integral [1 mark]      
 
 
determines probability [1 mark]   

b) 𝑃𝑃(0 < 𝑥𝑥 < 𝑘𝑘) = 0.5 

� 0.25 𝑒𝑒−0.25𝑥𝑥𝑑𝑑𝑥𝑥
𝑘𝑘

0
= 0.5    

 

Using the solve facility of GDC 
Number of years ≈  2.77    

 
 
establishes definite integral equation [1 mark]      
 
 
 
determines 𝑘𝑘 [1 mark]   
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Question 15 (6 marks) 

Sample response The response 

a) The number 0.8 refers to number of females born 
on average to a 3-year-old female.    

 

 
correctly explains the meaning of the value [1 mark]      
 

b) Year 2: 
Using matrix facility of GDC 

𝐍𝐍2 = 𝐋𝐋𝟏𝟏 × 𝐍𝐍1 = �
35

4.75
41.5
16

�         

 
Total female population ≈ 97  

 

 
 
 
 
correctly generates the population matrix [1 mark]      
 
correctly calculates the total female population in Year 2, 
rounded to the nearest whole number [1 mark]  

c) Year 11:  
Using matrix facility of GDC 

𝐍𝐍11 = 𝐋𝐋10 ×  𝐍𝐍1    
 
 
Total female population ≈ 91 
 
Total population  ≈  91 ÷  0.55  

 
 

      ≈ 165   

 
correctly establishes the formula to generate the population 
matrix [1 mark]      
 
 
correctly calculates the total female population at the start 
of Year 11 [1 mark]      
 
 
 
determines total population at the start of Year 11, rounded 
to the nearest whole number [1 mark]  
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Question 16 (4 marks)  

Sample response The response 

a) Vectors in the plane: 

𝐴𝐴𝐴𝐴�����⃗ = 𝑏𝑏 − 𝑎𝑎 = �
1
2
2
� 

𝐴𝐴𝐴𝐴�����⃗ = 𝑐𝑐 − 𝑎𝑎 = �
−1
0
−3

� 

 
 
Normal to plane: 
Using vector facility of GDC 

𝒏𝒏 = 𝐴𝐴𝐴𝐴�����⃗ × 𝐴𝐴𝐴𝐴�����⃗   = �
−6
1
2
�  

 
 
 
 
correctly determines 2 vectors in the plane [1 mark] 
 
 
 
 
determines normal to plane [1 mark]   
 

b) Equation of plane: 
𝒓𝒓.𝒏𝒏 = 𝒂𝒂.𝒏𝒏 

�
𝑥𝑥
𝑦𝑦
𝑧𝑧
� .�

−6
1
2
� . = �

0
0
1
� .�

−6
1
2
� 

 
 
 

 
 
−6𝑥𝑥 + 𝑦𝑦 + 2𝑧𝑧 = 2       

 
establishes equation using appropriate substitution  
[1 mark]      
 
 
 
 
 
 
determines Cartesian equation of plane [1 mark]   
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Question 17 (7 marks) 

Sample response Mark  

a)  𝑃𝑃(𝑋𝑋 > 500) = 0.9 

     
Using inverse normal facility of GDC 
 𝑧𝑧1 ≈ − 1.282                            
 
𝑃𝑃(𝑥𝑥 > 𝑋𝑋) = 𝑋𝑋−𝜇𝜇

𝜎𝜎
√𝑛𝑛

  

𝑃𝑃(𝑥𝑥 > 500) = 500−503.5
17.2
√𝑛𝑛

  

    500−503.5
17.2
√𝑛𝑛

= −1.282  

               
Using solve facility of GDC 
 𝑛𝑛 ≈ 39.69           
 
Smallest sample size is 40.  

 
 
 
uses appropriate mathematical representation  
[1 mark]      
 

correctly determines the 𝑧𝑧 value [1 mark]      
 
 
 
 
 
generates equation in 𝑛𝑛 [1 mark]      
 
 
solves for 𝑛𝑛 [1 mark]      

 
provides an authentic solution [1 mark]  

b) Since 𝑛𝑛 ≥ 30, the sample mean distribution can be 
assumed to be normal (even if the amount 
dispensed into each bottle is not). 
 
 
The claim is not reasonable.  

 
 
identifies normality for 𝑛𝑛 ≥ 30 [1 mark]      
 
 
evaluates the reasonableness of the claim [1 mark]   
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Question 18 (7 marks) 

Sample response The response 

𝐹𝐹 = 𝑚𝑚𝑎𝑎 
60 + 5𝑥𝑥

12𝑥𝑥 − 7𝑥𝑥2 + 𝑥𝑥3
= 5𝑎𝑎 

𝑎𝑎 =
12 + 𝑥𝑥

12𝑥𝑥 − 7𝑥𝑥2 + 𝑥𝑥3
     

𝑑𝑑
𝑑𝑑𝑥𝑥 �

1
2
𝑣𝑣2� =

12 + 𝑥𝑥
12𝑥𝑥 − 7𝑥𝑥2 + 𝑥𝑥3

 

 

𝑣𝑣2 = �
24 + 2𝑥𝑥

𝑥𝑥(𝑥𝑥 − 3)(𝑥𝑥 − 4)  𝑑𝑑𝑥𝑥         

Using partial fractions: 
24 + 2𝑥𝑥

𝑥𝑥(𝑥𝑥 − 3)(𝑥𝑥 − 4) =
𝐴𝐴
𝑥𝑥

+
𝐴𝐴

𝑥𝑥 − 3
+

𝐴𝐴
𝑥𝑥 − 4

 

=
𝐴𝐴(𝑥𝑥 − 3)(𝑥𝑥 − 4) + 𝐴𝐴𝑥𝑥(𝑥𝑥 − 4) + 𝐴𝐴𝑥𝑥(𝑥𝑥 − 3)

𝑥𝑥(𝑥𝑥 − 3)(𝑥𝑥 − 4)  

Equating parts: 
24 + 2𝑥𝑥 =  𝐴𝐴(𝑥𝑥 − 3)(𝑥𝑥 − 4) + 𝐴𝐴𝑥𝑥(𝑥𝑥 − 4)  + 𝐴𝐴𝑥𝑥(𝑥𝑥 − 3)     
 
Let 𝑥𝑥 = 0:  
24 = 12𝐴𝐴 → 𝐴𝐴 = 2  
 
Let 𝑥𝑥 = 3:  
30 = −3𝐴𝐴 → 𝐴𝐴 = −10 
 
Let 𝑥𝑥 = 4:  
32 = 4𝐴𝐴 → 𝐴𝐴 = 8        
 
 
 
 

 
 
 
 
 
correctly determines a relationship between 𝑣𝑣 
and 𝑥𝑥 [1 mark]      
 
 
 
 
 
 
 
 
correctly establishes the equation required to 
determine numerators 𝐴𝐴,𝐴𝐴 and 𝐴𝐴 [1 mark]      
 
 
 
 
 
 
 
 
correctly determines 𝐴𝐴,𝐴𝐴 and 𝐴𝐴 [1 mark]      
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Sample response The response 

𝑣𝑣2 = �
2
𝑥𝑥
−

10
𝑥𝑥 − 3

+
8

𝑥𝑥 − 4
 𝑑𝑑𝑑𝑑 

      = 2ln(𝑥𝑥)− 10ln(𝑥𝑥 − 3) + 8 ln(𝑥𝑥 − 4) + 𝑘𝑘      (5 ≤ 𝑥𝑥 ≤ 10)  
                                        
 
Given 𝑣𝑣 = 0 when 𝑥𝑥 = 5: 
0 = 2ln|5|− 10ln|5− 3| + 8 ln|5− 4| + 𝑘𝑘 
𝑘𝑘 = 10ln(2)−  2ln(5) 
𝑣𝑣2 = 2ln(𝑥𝑥)− 10ln(𝑥𝑥 − 3) + 8 ln(𝑥𝑥 − 4) + 10ln(2)−  2ln(5)  
 
 
 
When speed = 0.5, 𝑣𝑣2 = 0.25 
 
2ln(𝑥𝑥)− 10ln(𝑥𝑥 − 3) + 8 ln(𝑥𝑥 − 4) + 10ln(2)−  2ln(5) = 0.25 
 
 
Using solve facility of GDC 
𝑥𝑥 =  5.08 m 

determines general solution for 𝑣𝑣2 [1 mark]      
 
 
 
 
 
determines 𝑣𝑣2  [1 mark]      
 
 
 
 
establishes required value of velocity for 
equation [1 mark]      
 
 
 
 
solves for position of object [1 mark] 
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Question 19 (7 marks) 

Sample response The response 

 If the objects are to collide, they must have the a)
same position at the same time, 𝑑𝑑1 
 

cos(𝑎𝑎𝑑𝑑1) =
𝑏𝑏𝑑𝑑1
2

                  … [1] 

 
2 sin(𝑎𝑎𝑑𝑑1) = √3𝑏𝑏𝑑𝑑1 

sin(𝑎𝑎𝑑𝑑1) =
√3𝑏𝑏𝑑𝑑1

2
             … [2] 

 

−√3 cos(𝑎𝑎𝑑𝑑1) =
√3𝑑𝑑1

2
   

cos(𝑎𝑎𝑑𝑑1) =
−𝑑𝑑1 

2
               … [3] 

 
Equating [1] and [3]: 
𝑏𝑏 = −1        
 
 [1] 2 + [2]2: 

cos2(𝑎𝑎𝑑𝑑1) + sin2(𝑎𝑎𝑑𝑑1) =
𝑑𝑑12

4
+

3𝑑𝑑12

4
  

1 = 𝑑𝑑12  
𝑑𝑑1 = 1   (as 𝑑𝑑 ≥ 0)     
 
 
 
collision occurs after 1 s.  
 
 
 
 

provides reasons for equating components of the two 
position vectors [1 mark]      
 
 
 
 
 
 
 
 
 
 
correctly establishes three simultaneous equations  
[1 mark]      
 
 
 
solves for 𝑏𝑏 [1 mark]      
 
 
 
 
 
 
 
determines when objects collide [1 mark]      
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Sample response The response 

At 𝑑𝑑 = 1: 

𝒓𝒓𝑩𝑩(𝑑𝑑) = −1×1
2

𝒊𝒊̂+ √3 × −1 × 1 𝒋𝒋̂+ √3×1
2
𝒌𝒌�  

 

collision occurs at 
−1
2
𝒊𝒊̂ − √3 𝒋𝒋̂+

√3
2
𝒌𝒌�    

 

 
 
 
determines position vector of point of collision  
[1 mark]      
 

b) substituting 𝑏𝑏 = −1, 𝑑𝑑 = 1 into [1] 

cos(𝑎𝑎) =
−1
2

                     

𝑎𝑎 = cos−1 �
−1
2 � 

=
4𝜋𝜋
3

   (given− π ≤ 𝑎𝑎 ≤ 0 )  

 
 

 𝒓𝒓𝑨𝑨(𝑑𝑑) = cos�4𝜋𝜋
3
� 𝒊𝒊̂ + 2 sin�4𝜋𝜋

3
� 𝒋𝒋̂ − √3 cos�4𝜋𝜋

3
�𝒌𝒌�  

             =
−1
2
𝒊𝒊̂ − √3 𝒋𝒋̂+

√3
2
𝒌𝒌� 

 
Since 𝑟𝑟𝐴𝐴 = 𝑟𝑟𝐵𝐵, the solution is reasonable.  

 
 
 
 
determines value of 𝑎𝑎 [1 mark]      
 
 
 
 
 
 
 
evaluates the reasonableness of the solution [1 mark]  
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Question 20 (7 marks) 

Sample response The response  

a) Substituting each of the points into 
𝑦𝑦 = 𝑎𝑎𝑥𝑥3 + 𝑏𝑏𝑥𝑥2 + 𝑐𝑐𝑥𝑥        
(2, 2) → 2 = 8𝑎𝑎 + 4𝑏𝑏 + 2𝑐𝑐 
(3, 1) → 1 = 27𝑎𝑎 + 9𝑏𝑏 + 3𝑐𝑐 
(5, 5) → 5 = 125𝑎𝑎 + 25𝑏𝑏 + 5𝑐𝑐 
      
Using matrix form: 

�
8 4 2

27 9 3
125 25 5

� ∙ �
𝑎𝑎
𝑏𝑏
𝑐𝑐
� = �

2
1
5
�       

 

�
𝑎𝑎
𝑏𝑏
𝑐𝑐
� = �

8 4 2
27 9 3

125 25 5
�
−1

∙ �
2
1
5
�       

Using matrix facility of GDC 

�
𝑎𝑎
𝑏𝑏
𝑐𝑐
� =

⎣
⎢
⎢
⎢
⎡
1
3

− 7
3

13
3 ⎦
⎥
⎥
⎥
⎤
  

 𝑎𝑎 =
1
3

,𝑏𝑏 =  −
7
3

, 𝑐𝑐 =
13
3

 

 
 
      
correctly establishes three equations in 𝑎𝑎, 𝑏𝑏 and 𝑐𝑐  
[1 mark]      
 
 
 
translates three equations into a matrix equation  
[1 mark]      
 
 

uses multiplicative inverse [1 mark]      
 
 
 
 
 
determine 𝑎𝑎, 𝑏𝑏 and 𝑐𝑐 [1 mark]  
 
 
shows logical organisation communicating key steps  
[1 mark] 

b) Verifying by substituting (2, 2) into 
       𝑦𝑦 = 1

3
𝑥𝑥3 − 7

3
𝑥𝑥2 + 13

3
𝑥𝑥 

RHS = 1
3

(2)3 − 7
3

(2)2 + 13
3

(2) 

         = 2  
         = LHS 

 
substitutes given point into cubic function [1 mark]    
 
 
 
evaluates the reasonableness of the solution [1 mark]   
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Paper 2: Technology-active (70 marks)

Assessment objectives

This assessment instrument is used to determine student achievement in the following objectives:

1.	select, recall and use facts, rules, definitions and procedures drawn from Units 3 and 4

2.	comprehend mathematical concepts and techniques drawn from Units 3 and 4

3.	communicate using mathematical, statistical and everyday language and conventions

4.	evaluate the reasonableness of solutions

5.	justify procedures and decisions by explaining mathematical reasoning

6.	solve problems by applying mathematical concepts and techniques drawn from Units 3 and 4.
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[bookmark: _Instrument-specific_criteria_and][bookmark: _Toc484080553]Introduction 

The Queensland Curriculum and Assessment Authority (QCAA) has developed mock external assessments for each General senior syllabus to support the introduction of external assessment in Queensland.

An external assessment marking guide (EAMG) has been created specifically for each mock external assessment. 

The mock external assessments and their marking guides were:

developed in close consultation with subject matter experts drawn from schools, subject associations and universities

aligned to the external assessment conditions and specifications in General senior syllabuses  

developed under secure conditions.

Purpose

This document informs schools and students how marks are matched to characteristics in responses to the mock external assessment. 

The EAMG provides:

explicit statements about what is expected of students when they respond to a question 

sample responses that identify characteristics to assist the marker to make judgments

where relevant, notes that provide further information to assist the marker in making a decision 

a tool for calibrating markers to ensure comparability of results.

Mark allocation

Where a response does not meet any of the descriptors for a question or a criterion, a mark of ‘0’ will be recorded. 

Where no response to a question has been made, a mark of ‘N’ will be recorded.

Allow FT mark(s) — refers to ‘follow through’, where an error in the prior section of working is used later in the response, a mark (or marks) for the rest of the response can still be awarded so long as it still demonstrates the correct conceptual understanding or skill in the rest of the response. 

This mark may be implied by subsequent working — the full mathematical reasoning and/or working, as outlined in the sample response and associated mark, is not evident in the student response, but by virtue of subsequent working there is sufficient evidence to award the mark(s).
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External assessment marking guide (EAMG)



Multiple choice 



		Question

		Response



		1

		A



		2

		B



		3

		C



		4

		D



		5

		D



		6

		C



		7

		D



		8

		C



		9

		D



		10

		B










Short response 

Question 11 (6 marks)

		Sample response

		The response

		Notes



		







		



correctly uses binomial expansion [1 mark]     





correctly simplifies the expression [1 mark]  





		



		 



		correctly uses De Moivre’s theorem [1 mark]     





		



		Equating real parts:

    	











													

		

correctly establishes the equation [1 mark]     







correctly simplifies to complete the proof 

[1 mark]     





shows logical organisation communicating key steps 
[1 mark]

		

















Key steps include appropriate mathematical vocabulary, symbols and conventions, e.g. suitable statement that links 11a) and 11b), use of equality sign.





Question 12 (6 marks)

		Sample response

		The response

		Notes



		1. The equation of the circle is 	





The equation of the semicircle is 



		correctly determines the equation of the circle [1 mark]     





determines equation of semicircle [1 mark]     



		





Allow FT marks.







		



Using the integration facility of GDC 

  units3			

		establishes volume as definite integral [1 mark]     





determines volume [1 mark]     



		





Accept equivalent decimal values.





		This result should equate to the volume of a sphere.





V 268.08   units3	

The answer is reasonable.

		communicates rotation will form a sphere [1 mark]     





evaluates the reasonableness of the result [1 mark]  

		





Award the mark if the response identifies that there is an error in the solution to 12b).










Question 13 (5 marks)

		Sample response

		The response

		Notes



		a) Female heights:       

95% CI:







Using confidence interval facility of GDC

CI  cm

		







correctly establishes the interval using the given information and the confidence interval definition 

[1 mark]     



correctly determines the 95% CI [1 mark]     



		







Accept alternative approaches, e.g. 
stating  



Accept equivalent decimal values.





		b) Male heights:

Margin of error:





     





Using normal cdf facility of GDC







Confidence level used was .

		











correctly calculates the value [1 mark]     







determines confidence level [1 mark]     





determines answer to required degree of accuracy (nearest 0.1%) [1 mark] 

		











Accept equivalent decimal values.

 





Allow FT marks.

Accept equivalent decimal values. 
















Question 14 (5 marks)

		Sample response

		The response

		Notes



		[bookmark: _Hlk4133424]µ = 4 years   λ =  	











Using the integration facility of GDC

	   



		correctly determines the parameter λ [1 mark]     







establishes probability as definite integral [1 mark]     





determines probability [1 mark]  

		







Allow FT marks.





Accept equivalent decimal values.





		1. [bookmark: _Hlk4133433]





Using the solve facility of GDC

Number of years		 

		



establishes definite integral equation [1 mark]     







determines  [1 mark]  

		











Accept equivalent decimal values.










Question 15 (6 marks)

		Sample response

		The response

		Notes



		1. The number 0.8 refers to number of females born on average to a 3-year-old female.   



		

correctly explains the meaning of the value [1 mark]     



		





		1. Year 2:

Using matrix facility of GDC





Total female population 



		







correctly generates the population matrix [1 mark]     



correctly calculates the total female population in Year 2, rounded to the nearest whole number [1 mark] 

		

















		Year 11:	

Using matrix facility of GDC

	





Total female population 



Total population 	 





								

		

correctly establishes the formula to generate the population matrix [1 mark]     





correctly calculates the total female population at the start of Year 11 [1 mark]     







determines total population at the start of Year 11, rounded to the nearest whole number [1 mark] 

		

Accept 



Accept decimal values from 91  92 inclusive

This mark may be implied by subsequent working.





Allow FT mark.

Award the mark for a response not rounded to the nearest whole number, if the mark for calculating the total female population in Year 2, rounded to the nearest whole number was not awarded in 15b).










Question 16 (4 marks) 

		Sample response

		The response

		Notes



		1. Vectors in the plane:







Normal to plane:

Using vector facility of GDC

 	

		







correctly determines 2 vectors in the plane [1 mark]









determines normal to plane [1 mark]  



		



Accept equivalent forms of the vectors, e.g. 
 , 

Accept use of other vectors in the plane, e.g. 
 



Allow FT marks.





		Equation of plane:















      

		

establishes equation using appropriate substitution 

[1 mark]     













determines Cartesian equation of plane [1 mark]  

		Accept substitution of other  vectors, e.g.  

Accept alternative approaches, e.g. the  and  components of the normal correspond to the coefficients of  and in the equation of the plane, 
, and substitute a point in the plane to solve for . 







Accept equivalent forms of the equation, e.g. 











Question 17 (7 marks)

		Sample response

		Mark 

		Notes



		1. 



    

Using inverse normal facility of GDC

	                          



 

 

     

              

Using solve facility of GDC

 	  	      



Smallest sample size is 40.

		





uses appropriate mathematical representation 

[1 mark]     



correctly determines the  value [1 mark]     











generates equation in  [1 mark]     





solves for  [1 mark]     



provides an authentic solution [1 mark] 

		Accept alternative representations, e.g.

 or 




…











Allow FT marks.

Accept equivalent forms of the equation e.g.







Do not award the mark for an answer to one or more decimal places.



		1. [bookmark: _Hlk4133501]Since, the sample mean distribution can be assumed to be normal (even if the amount dispensed into each bottle is not).





[bookmark: _Hlk4133527]The claim is not reasonable. 

		



identifies normality for  [1 mark]     





evaluates the reasonableness of the claim [1 mark]  

		Award both marks if  was incorrectly calculated to be less than 30 in 17a) and the relevance of 

 is identified and the worker’s claim is evaluated as not reasonable.   

  

Do not award the marks if the normality condition has not been identified. 





Question 18 (7 marks)

		Sample response

		The response

		Notes



		











Using partial fractions:





Equating parts:





Let 	

  



Let 	





Let 	















                                       



Given :













When speed = 0.5, 









Using solve facility of GDC

 m

		









correctly determines a relationship between  and  [1 mark]     

















correctly establishes the equation required to determine numerators  and  [1 mark]     

















correctly determines  and [1 mark]     











determines general solution for  [1 mark]     











determines   [1 mark]     









establishes required value of velocity for equation [1 mark]     









solves for position of object [1 mark]

		








This mark may be implied by subsequent working.














Accept equivalent forms of the equation, e.g. use of   the denominator.





























Allow FT marks.

Accept omission of absolute value signs without reference to the conditions on .







Accept equivalent forms of the equation, e.g. 
























Question 19 (7 marks)

		Sample response

		The response

		Notes



		1. If the objects are to collide, they must have the same position at the same time, 















Equating [1] and [3]:

       



 [1] 2 + [2]2:













collision occurs after 1 s. 









At 

 







		provides reasons for equating components of the two position vectors [1 mark]     





















correctly establishes three simultaneous equations 
[1 mark]     







solves for  [1 mark]     















determines when objects collide [1 mark]     

















determines position vector of point of collision 

[1 mark]     



		This mark may be implied by subsequent working.



Subscripts are not required, e.g.  instead of .



























Allow FT marks.



Accept alternative method to find , e.g.

 

  or  

substituting into [3], 

 or 

 or 

















		1. [bookmark: _GoBack]substituting  into [1]









 



Since , the solution is reasonable. 

		







determines value of  [1 mark]     















evaluates the reasonableness of the solution [1 mark] 

		






Accept equivalent values,   















Award the mark if the response identifies that there is an error in the solution to 19a).










Question 20 (7 marks)

		Sample response

		The response 

		Notes



		1. Substituting each of the points into

       

			

					

Using matrix form:

      



      

Using matrix facility of GDC

 



		



     

correctly establishes three equations in  and 
[1 mark]     







translates three equations into a matrix equation 
[1 mark]     





uses multiplicative inverse [1 mark]     









determine  and  [1 mark] 





shows logical organisation communicating key steps 
[1 mark]

		





Accept equivalent forms of the equations, e.g. 

	



Allow FT marks.









This mark may be implied by subsequent working.









Do not accept a solution in matrix form.

Do not accept rounded answers, e.g. 



Key steps include appropriate mathematical vocabulary, symbols and conventions, e.g. use of matrix notation, use of explanatory and linking statements, use of equality sign.



		b) Verifying by substituting  into

       

RHS = 

          

         = LHS

		
substitutes given point into cubic function [1 mark]   




evaluates the reasonableness of the solution [1 mark]  

		
Accept similar approaches i.e. substituting  or . 





Award the mark if the response identifies that there is an error in the solution to 20a).
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