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SPECIALIST MATHEMATICS 2023 

Unit 3 

Key Topic Test 14 – Differentiation Applications 

Technology Active 

 

Recommended writing time*:  45 minutes 
Total number of marks available: 30 marks 
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Section A: Multiple-choice questions 

Question 1 

Answer:  A 

 

Explanation:      
Sketch on CAS 

 

 

Question 2 

Answer: C 

 

Explanation: 

Sketch on CAS 

 

 

Question 3 

Answer: B 

 

Explanation: 
           ( ( )    ) on CAS  
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Question 4 

Answer: D 

 

Explanation:  
Sketch all options on CAS for the correct answer. 

 

Question 5 

Answer: B 

 

Explanation:  
Sketch on CAS over the restricted domain or use     ( ( )  ) 

 

Question 6 

Answer: E 

 

Explanation: 

  ( )          ,
     

         
   

Derivative does not exist at     

 

Question 7 

Answer: D 

 

Explanation:  
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Section B: Short-answer questions 

 

Question 1 

a.    

 

1 mark  

 

b.   ( )     

 
 

Stationary point at (   )  

2 marks  

 

c.                            ( )     

 

 

Inflections points: (     
 

 )        (   )  

3 marks 
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d.    

 
3 marks 

e. 

 
2 marks 
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Question 2 

a.   

 
 

(     )  is a point of maxima. 

2 marks 

 

b.    ( )  
   ( )

   

   ( )         

                 (   )  
Tangent line: 

        

3 marks 

 

c.   ( )     (    )  

 
   ( )

 
 

 

 
  √   

                        

                       

3 marks 

 

d.  ( )          
√ 

 
       

√ 

 
  

  

(  
√ 

 
    

√ 

 
  )  

 

2 marks 
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e.                        
 

           (   )  
 

 
The parabola must be restricted in a way to give a range of (   ), so 

(    
√ 

 
+       *

√ 

 
  ) 

Since minimum positive value of a is required,   
√ 

 
. 

2 marks 

 


