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MATHEMATICAL METHODS (CAS) 
 

Units 3 & 4 – Written examination 1 
 

 

2010 Trial Examination 

 
SOLUTIONS 

 
Question 1 

a. ௗ௬ௗ௫ ൌ െ2݁ିଶ௫ sinሺ3ݔ െ 1ሻ  3݁ିଶ௫ cosሺ3ݔ െ 1ሻ  

 
M1+A1 
2 marks 

 

b. ݂ᇱሺݔሻ ൌ ଷ௫యೣିయೣ௫మ ൌ యೣሺଷ௫ିଵሻ௫మ    

 ݂Ԣሺ1ሻ ൌ 2݁ଷ 
M2+A1 
3 marks 

 
Question 2 

a.  ݁ଷగ௫ିଵ݀ݔ ൌ యഏೣషభଷగ  ܿ 
M1+A1 
2 marks 

 

b. ቂെ ଷଶ logሺ9 െ ሻቃݔ2 4݉ ൌ 1  

 െ ଷଶ logሺ9 െ 8ሻ  ଷଶ logሺ9 െ 2݉ሻ ൌ 1  

 logሺ9 െ 2݉ሻ ൌ ଶଷ  
 ݁మయ ൌ 9 െ 2݉  
 2݉ ൌ 9 െ ݁మయ 

 ݉ ൌ ଽିమయଶ  

M2+A1 
3 marks 
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Question 3 

a. The transformation matrix is ቂ2 00 െ3ቃ, which represent a dilation by a factor of 2 away 
from the ݕ െaxis, a dilation by a factor of 3 away from the xെaxis and a reflection in the 
xെaxis. 

M1+A1 
2 marks 

b.  ݕ ൌ cosሺݔሻ  

 ቂݒݑቃ ൌ ቂ2 00 െ3ቃ ቂݕݔቃ ൌ   ൨ݕെ3ݔ2

ݑ  ൌ ݒ ݀݊ܽ ݔ2 ൌ െ3ݕ  
ݔ   ൌ ௨ଶ ൌݕ ݀݊ܽ  ௩ିଷ  

 ௩ିଷ ൌ cos ቀ௨ଶቁ  
Ԣݕ  ൌ െ3cos ቀ௫ᇱଶ ቁ 

M1+A1 
2 marks 

c. cos ቀ௫ᇱଶ ቁ ൌ 0,  െ గଶ  ௫ᇱଶ  గଶ. 

 ௫ᇱଶ ൌ గଶ         or        ௫ᇱଶ ൌ ଷగଶ ฺ is not in the domain  not part of the solution 

Ԣݔ  ൌ  ߨ

 ௫ᇱଶ ൌ ଷగଶ െ ߨ2 ൌ ିగଶ  

Ԣݔ  ൌ െߨ 
M2+A1 
3 marks 

d.   
 
 
 
 
  
 
 
 

 
 
 

A2 
2 marks 
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Question 4 ௗௗ௧ ൌ 8 m3/minute, ݎ ൌ ଷ  and  ௗௗ ൌ గమଽ  

       ௗௗ௧ ൌ ௗௗ ൈ ௗௗ௧  

         8 ൌ గమଽ ൈ ௗௗ௧  

        ௗௗ௧ ൌ ଼ൈଽସగ ൌ ଵగ଼  m/min 

M2+A1 
3 marks 

 
Question 5 
a. ݔ א ሺ1, ∞ሻ 

A1 
1 mark 

 

b. ݔ ൌ ଵሺ௬ିଵሻమ  ݔ 2 െ 2 ൌ ଵሺ௬ିଵሻమ  ሺݕ െ 1ሻଶ ൌ ଵ௫ିଶ  ݕ ൌ ଵ√௫ିଶ  1  

 ݂ିଵሺݔሻ ൌ ଵ√௫ିଶ  1, ݔ  2 

 M2+A1 
3 marks 

 
Question 6 ݂ሺݔሻ ൌ రݔ√ ൌ ݔ ଵସ,     ݂ᇱሺݔሻ ൌ ଵସ షయరݔ ݔ     , ൌ 16,     ݄ ൌ െ0.08   

 ݂ሺݔ  ݄ሻ ൎ ݂ሺݔሻ  ݄݂Ԣሺݔሻ  

 √15.92ర ൎ √16ర െ 0.08 ൈ ଵସ ሺ16ሻషయర   

  √15.92ర ൎ 2 െ 0.08 ൈ ଵଷଶ   

  √15.92ర ൎ 2 െ ଵସ ൎ 1 ଷଽଽସ 2 ݎ െ 0.0025 ൎ 1.9975 
M3+A1 
4 marks 
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Question 7 

a.  െݔ  4 െ ݔሺݔ െ 1ሻଶ݀ݔ ൌଶ  െݔଷଶ  ଶݔ2 െ ݔ2    ݔ4݀

 ቂെ ௫రସ  ଶ௫యଷ െ ଶݔ  ቃݔ4 20 ൌ െ4  ଵଷ െ 4  8 ൌ ଵଷ   units2   

M2+A1 
3 marks 

b. ݄ᇱሺݔሻ ൌ ଶݔ3 െ ݔ4  1  
 ݄ᇱሺ0ሻ ൌ 1  
 ݉ ൌ െ1     ܽ݊݀ ܽݐ ሺ0,0ሻ ݕ െ 0 ൌ െ1ሺݔ െ 0ሻ  
ݕ  ൌ െݔ 

M1+A1 
2 marks 

 
Question 8 
a. 0  ሻݔሺ  1 

ሺെ1ሻ  ൌ ଵଶସ ሺ7 െ 2 ൈ െ1ሻ ൌ ଽଶସ  

ሺ0ሻ  ൌ ଵଶସ ሺ7 െ 2 ൈ 0ሻ ൌ ଶସ   

ሺ1ሻ  ൌ ଵଶସ ሺ7 െ 2 ൈ 1ሻ ൌ ହଶସ   

ሺ2ሻ  ൌ ଵଶସ ሺ7 െ 2 ൈ 2ሻ ൌ ଷଶସ  
  ∑ ሻݔሺ ൌ ଽାାହାଷଶସ ൌ 1  

M1+A1 
                                                                                                                                         2 marks 

 
b.  

i. meanൌ ሺܺሻܧ ൌ ∑ ݔ ൈ ሻݔሺ ൌ െ1 ൈ ଽଶସ  1 ൈ ହଶସ  2 ൈ ଷଶସ ൌ ଶଶସ ൌ ଵଵଶ 
A1 

1 mark 
 

ii. ܲሺܺ  െ1|ܺ  1ሻ ൌ ሺவିଵתஸଵሻஸଵ ൌ ାହଶସ ൈ ଶସଶଵ ൌ ଵଶଶଵ ൌ ସ 
 

M1+A1 
2 marks 

 
 


