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MATHEMATICAL METHODS (CAS) 
Units 3 & 4 – Written examination 1 

 

 

2011 Trial Examination 

 
SOLUTIONS 

 
 
Question 1 

a.  ݂ᇱሺݔሻ ൌ ିସሺଶି௫ሻయሺଶି௫ሻర ൌ ସ௫ିଶ  
M1+A1 
2 marks 

 
b. ݔ ൌ logሺ2 െ ݔ  ሻସݕ ൌ 4logሺ2 െ ሻ  ௫ସݕ ൌ logሺ2 െ ሻ  ݁రೣݕ ൌ 2 െ ݕ  ݕ ൌ 2 െ ݁రೣ  ݂ିଵሺ0ሻ ൌ 1  

M2+A1 
3 marks 

 
c. ݃ᇱሺݔሻ ൌ ୱ୧୬ሺ௫ሻ݁ݔ2  ଶݔ cosሺݔሻ݁ୱ୧୬ሺ௫ሻ  ݃ᇱሺݔሻ ൌ 2 ൈ గଶ ൈ ݁ୱ୧୬ቀഏమቁ  ቀగଶቁଶ cos ቀగଶቁ ݁ୱ୧୬ቀഏమቁ ൌ   ݁ߨ

M1+A1 
 2 marks 

 
Question 2 

a.  ݔ√ െ 2 sin ቀగ௫ସ ቁ ݔ݀ ൌ ଶ௫యమଷ  గ଼ cos ቀగ௫ସ ቁ  ܿ where ܿ is a real constant (but not necessary) 

M1+A1 
2 marks 
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b. ቂሺଶ௫ିଵሻరଶൈସ ቃଶ ൌ ݁୪୭  818 െ 18 ൌ ݉ ݉ ൌ 10 
M1+A1 
2 marks 

 
Question 3 
a. Amplitude = 3 

Period ൌ ଶగ ൌ ߨ2 ൈ 5 ൌ  ߨ10

A2 
2 marks 

 

b. ࢘࢘࢘ࡱ! .ࢊࢋࢌࢋࢊ ࢚ ࢘ࢇ  ି୭ୱሺଶ௫ሻ௦ሺଶ௫ሻ ൌ ௦୧୬ሺଶ௫ሻୡ୭ୱሺଶ௫ሻ  tanሺ2ݔሻ ൌ െ1,  െߨ  ݔ   ߨ
Reference ס: గସ 2ݔ ൌ ߨ െ గସ ൌ ଷగସ   or  2ݔ ൌ ଷగସ െ ߨ ൌ െ గସ    ݔ ൌ ଷగ଼ ݔ                            ൌ ିగ଼  

M2+A1 
3 marks 

 
c.  

 
 
 
 
 
 
 
 
 
 
 

A2 
2 marks 

 
 
 
 

ݔ ൌ  4ߨ

ݔ ൌ െ  4ߨ

ቀ0, ,2ቁ ቀ  0ߨ െ  2ቁߨ

x– π – 2π
3

– π
3

π
3

2π
3

π

y

-6

-4

-2

2

4

6



2011 MATHMETH (CAS) EXAM 1  
 

 TSSM 2011                                                                                                                                                               Page 3 of 4                        

Question 4   ݔԢݕԢ൨ ൌ െ4ݔ  ݕ32 െ 1 ൨ ݔᇱ ൌ െ4ݔ  3 and ݕᇱ ൌ ݕ2 െ ݔ  1 ൌ ଷି௫ᇱସ  and  ݕ ൌ ௬ᇲାଵଶ   ௬ᇲାଵଶ ൌ 2 logሺ3 െ Ԣሻݔ  Ԣݕ  1 ൌ 4 logሺ3 െ Ԣሻݔ  1  ܽ ൌ 4, ܾ ൌ െ1, ܿ ൌ 3 and ݀ ൌ 1  
M2+A2 
4 marks 

 
Question 5 ௗௗ௧ ൌ 12 mm3/minute, ݄ ൌ   and  ௗௗ ൌ గమଶ  

       ௗௗ௧ ൌ ௗௗ ൈ ௗௗ௧ 

         12 ൌ గమଶ ൈ ௗௗ௧ 

        ௗௗ௧ ൌ ଵଶൈଶସగ ൌ ଷହగ mm/min 

M2+A1 
3 marks 

 
Question 6 ݂ሺݔሻ ൌ ݔ√ ൌ ሻݔభమ,     ݂ᇱሺݔ ൌ ଵଶ షభమݔ ݔ     , ൌ 9,     ݄ ൌ 0.01   ݂ሺݔ  ݄ሻ ൎ ݂ሺݔሻ  ݄݂Ԣሺݔሻ  √9.01 ൎ √9  0.01 ൈ ଵଶ ሺ9ሻషభమ   √9.01 ൎ 3  0.01 ൈ ଵ   √9.01 ൎ 3  ଵ ൎ 3 ଵ  

M2+A2 
4 marks 

 
Question 7 

a.    ݉ cosሺݔሻ݀ݔ ൌ 1యഏమഏమ   ݉ሾsinሺݔሻሿഏమ
యഏమ ൌ 1  ݉ሺെ1 െ 1ሻ ൌ 1  ݉ ൌ ିଵଶ   

M2+A1 
                                                                                                                                       3 marks 
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b. ܲݎሺܺ  ሻߨ ൌ  െ0.5 cosሺݔሻ݀ݔయഏమగ  െ0.5ሾsinሺݔሻሿഏమ
యഏమ ൌ െ0.5ሺെ1ሻ ൌ 0.5  

M1+A1 
2 marks 

 
Question 8 
a.  ܲݎሺܺ ൏ 7ሻ ൌ ݖ 0.025 ൌ ௫ିఓఙ ൌ ିଵଵଶ ൌ െ2 ฺ 2 standard deviations below the mean  ܲݎሺܼ ൏ െ2ሻ ൌ ሺܺݎܲ ൏ 7ሻ ൌ 0.025  

A1 
                                                                                                                                         1 mark 

 

b.  ܲݎሺܺ ൏ 8ሻ ൌ ሺܺݎܲ  14ሻ ൌ ݎܲ ቀܼ  ଵସିଵଵଶ ቁ ൌ ݎܲ ቀܼ  ଷଶቁ,  ݉ ൌ ଷଶ 

M1+A1 
2 marks 

 
Question 9 

a.                          െ2ݔ  2ሻ െ ݔ2  3തതതതതതതതതതതതതത                െ2ݔ െ 4                             7   ଷିଶ௫௫ାଶ ൌ ௫ାଶ െ 2  

M1+A1 
                                                                                                                                       2 marks 

 

b.  ଷିଶ௫௫ାଶ ݔ݀ ൌ  ௫ାଶ െ ݔ݀ 2 ൌ 7 log|ݔ  2| െ ݔ2  ܿ 

A1 
                                                                                                                                       1 mark 


