
 TSSM 2010                                                                                                                                                               Page 1 of 11                        

MATHEMATICAL METHODS (CAS)    
 

Units 3 & 4 – Written examination 2  
 

 

2010 Trial Examination 
 

SOLUTIONS 
 
SECTION 1:  Multiple-choice questions (1 mark each) 
 
Question 1 
Answer: B 
 
Explanation:  
Use  CAS:  
solveሺ2ݔ ൅ ݖ8 ൌ 26 and 4ݔ െ ݕ4 െ ݖ14 ൌ െ38  and 8ݔ െ ݕ4 ൅ ݖ2 ൌ 14 , ,ݔ ,ݕ  .ሻݖ
Change the parameter of calculator to p. 
ݔ  ൌ 13 െ ,݌4 ݕ ൌ ସହିଵହ௣ଶ , ݖ ൌ  ݌
or  rref on calculator 
 
Question 2 
Answer: C 
 
Explanation:   
The equation of the horizontal asymptote is ݕ ൌ 3. 
As ݔ ՜ ∞, ݕ ՜ 3. 
The ݕ െ intercept has coordinates ሺ0, 1ሻ 
The equation of the vertical asymptote is ݔ ൌ 1 
The ݔ െ intercepts have coordinates ሺ0.18, 0ሻ and ሺ1.82, 0ሻ 
 
Question 3 
Answer: E 
 
Explanation: 
 െ1 െ ݇ଶ is the ݕ െ intercept and there are values greater than  െ1 െ ݇ଶ. 
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Question 4 
Answer: A 
 
Explanation:  ݂ሺݔሻ ൌ |2݁௫ െ 2| can be written as a hybrid function  
 ݂ሺݔሻ ൌ ൜2݁௫ െ ݔ                    2 ൒ 0െሺ2݁௫ െ 2ሻ             ݔ ൏ 0  

  
Find the derivative of the two separate functions  

 ݂Ԣሺݔሻ ൌ ቄ2݁௫          ݔ ൐ 0െ2݁௫     ݔ ൏ 0  

 
Question 5 
Answer: D 
 
Explanation: 
 Average rate of change ൌ ௏ሺ.ଶହሻି௏ሺ଴ሻ଴.ଶହ ൌ ଴.ଶଵଷି଴.ଶଵଵସଶଽ଴.ଶହ ൌ 0.0063 mଷ/h 

 
Question 6 
Answer: A 
 
Explanation: 
 Use CAS Probability menu: inverse normal. Change the area to 0.75 because the calculators use ܼ ൏ ܿ and not ܼ ൐ ܿ. 
 ܿ ൌ 0.6745 
 
Question 7 
Answer: A 
 
Explanation: 
 ݂Ԣሺݔሻ ൌ 0 for  ݔ ൌ െ1 and  ݔ ൌ 1.25 means that there are stationary points at ݔ ൌ െ1 and  ݔ ൌ1.25. The gradient change from negative to positive at ݔ ൌ 1.25.  ݂ᇱሺݔሻ ൏ 0 for all other real 
values of ݔ means the gradient is the same before and after the stationary point, therefore ݔ ൌ െ1 
is a stationary point of inflection.                                                                         
 
Question 8 
Answer: E 
 
Explanation:  
Use CAS: ݂ሺݔሻ ൌ ଶݔሺെ2׬  ൅ ݔ9 െ 4ሻ݀ݔ ൌ ିଶ௫యଷ ൅ ଽ௫మଶ െ  ݔ4
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Question 9 
Answer: C 
 
Explanation:  2݉ ൅ ݉ ൅ 4݉ ൅ 3݉ ൌ 1, ݉ ൌ ଵଵ଴. 

ሺܺሻܧ  ൌ ∑ ݔ ൈ Prሺܺ ൌ ሻݔ ൌ ଶଵ଴ ൅ ଶଵ଴ ൅ ଵଶଵ଴ ൅ ଵଶଵ଴ ൌ ଶ଼ଵ଴ ൌ ଵସହ  

ࢄPrሺ 4 3 2 1 ࢞  ൌ  ሻ 210࢞
110 

410 
310 

 
Question 10 
Answer: E 
 
Explanation:  
Use CAS: 1 െNormal Cdfሺെ∞, 2.416, 0, 1ሻ,   Pr൫ሺܼ ൐ 2.416ሻ൯ ൌ 0.0078 
 
Question 11 
Answer: C 
 
Explanation: 
׬  2݂ሺݔሻ െ ݔ4݀ ൌସ଴ 2 ׬ ݂ሺݔሻ݀ݔ െ ׬ 4ସ଴ ݔ݀ ൌ 18 െ ሾ4ݔሿ40 ൌ 18 െ 16 ൌ 2ସ଴  

 
Question 12 
Answer: B 
 
Explanation:  m ൌ sin ቀగ௫଺ ቁ ൅݀ ൌ 0 at ݔ ൌ 3.  

 d ൌ െsin ቀଷగ଺ ቁ ൌ െ1 

 m ൌ  sin ቀగ௫଺ ቁ െ 1 

 ݂ሺݔሻ ൌ ׬ sin ቀగ௫଺ ቁ െ ݔ1݀ ൌ ି଺గ cos ቀగ௫଺ ቁ െ ݔ ൅ ܿ 

 2 ൌ ି଺గ cos ቀଷగ଺ ቁ െ 3 ൅ ܿ 

 ܿ ൌ 5 

 ݂ሺݔሻ ൌ ି଺గ cos ቀగ௫଺ ቁ െ ݔ ൅ 5 
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Question 13 
Answer: D 
 
Explanation:  
Use CAS: Binomial pdf ቀ30, ଵହ , 2, 2ቁ,      Prሺܺ ൌ 2ሻ ൌ 0.0337. 

 
Question 14 
Answer: C 
 
Explanation:  
Use CAS:  Inverse normalሺ0.53, 0, 1ሻ,  ݖ ൌ 0.07527 
ݖ  ൌ ௫ିఓఙ   

 0.07527 ൌ ௫ିଵ଴ଶ   

ݔ  ൌ 10.1505 
or invNorm(0.53, 10, 2) 
 
Question 15 
Answer: B 
 
Explanation:  
Use CAS:  norm Cdfሺെ∞, 27, 36, 3ሻ,  Prሺܺ ൏ 27ሻ ൌ 0.00135 ൌ 0.0014 
 
Question 16 
Answer: A 
 
Explanation:  ݂݃݋ exists if ran ݃ ك  dom ݂, therefore ܦ ൌ ܴ\ሺെ2, 1ሻ. 
 
Question 17 
Answer: B 
 
Explanation:  

Use CAS: ׬ ݔ3 ൈ ݔభమ݀ݔ ൌ ׬ ݔయమ݀ݔ3 ൌ ଺ඥ௫ఱହ . 

 
Question 18 
Answer: D 
 
Explanation 
: ଵ௞ ׬ ሺݔଷ െ 4ሻହଶ ݔ݀ ൌ 1  

 ଵ௞ ൈ ହ଺ଵସ ൌ 1 

 ݇ ൌ ହ଺ଵସ  
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Question 19 
Answer: E 
 
Explanation: 
 ݈ ൌ log௘ሺെݔ ൅ 1ሻ ൌ log௘ሺെሺെ4ሻ ൅ 1ሻ ൌ log௘ሺ5ሻ ܣ ൌ log௘ 5 ൅ log௘ 4 ൅ log௘ 3 ൅ log௘ 2 ൌ log௘ሺ5 ൈ 4 ൈ 3 ൈ 2ሻ ൌ log௘ 120  
 
Question 20 
Answer: A 
 
Explanation:  
Use CAS.  
 
 
 
 
 
 
 
 
 
 
 
ଷݔ|  െ ଶݔ2 ൅ 4| 
 
Question 21 
Answer: C 
 
Explanation:  ݔ ൌ ଵଷ log௘ሺ5ݕ ൅ 2ሻ െ 1  
 3ሺݔ ൅ 1ሻ ൌ log௘ሺ5ݕ ൅ 2ሻ  
 ݁ଷ௫ାଷ െ 2 ൌ   ݕ5
 Equation of the inverse function: ଵହ ሺ݁ଷ௫ାଷ െ 2ሻ 

 
Question 22 
Answer: E 
 
Explanation: 
The function ݂: ܴ ՜ ܴ, ݂ሺݔሻ ൌ  െ5 sin ቀగ௫ସ ቁ ൅ 1, has period and range respectively: 
  period ൌ ଶగ௕ ൌ ଶగଵ ൈ ସగ ൌ 8 
 maximum value ൌ െ5ሺെ1ሻ ൌ 6 and minimum value ൌ െ5ሺ1ሻ ൌ െ4 
 range: ሾെ4, 6ሿ 
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SECTION 2:  Analysis Questions 
Question 1  

a. ݂ሺݔሻ ൌ  √2 െ ݔ3 ൌ ሺ2 െ  ሻభమݔ3

Use chain rule: ݉ ൌ ݂ᇱሺݔሻ ൌ  ଵଶ ሺ2 െ ሻషభమݔ3 ൈ െ3 ൌ ିଷଶ√ଶିଷ௫ 
M1+A1 
2 marks 

 

b. Use CAS: ݉ ൌ ିଷଶ√ଶିଷ௫ ൌ െ4,   ݔ ൌ ଵଵଽଵଽଶ  and  ቀଵଵଽଵଽଶ , ଷ଼ቁ  

ݕ  െ ଵݕ ൌ ݉ሺݔ െ   ଵሻݔ

ݕ  െ ଷ଼ ൌ െ4 ቀݔ െ ଵଵଽଵଽଶቁ  

ݕ  ൌ െ4ݔ ൅ ଵଵଽସ଼ ൅ ଷ଼  

 ݃ሺݔሻ ൌ െ4ݔ ൅ ଵଷ଻ସ଼  
M1+A1 
2 marks 

 

c. Domain of ݂ is ቀെ∞, ଶଷቓ and the range of ݃ is ܴ. The range of ݃ is ܴ. The range of ݃ is not a 
subset of the domain of ݂  ሺran ݃ م  dom ݂ሻ. So ݂݃݋ does not exist. 

M1+A1 
            2 marks 
 

d.  ݃൫݂ሺݔሻ൯ ൌ ݃൫√2 െ ൯ݔ3 ൌ െ4√2 െ ݔ3 ൅ ଵଷ଻ସ଼ , the domain is the set of all values in the 

domain of ݂ (the domain of the inner function). Domain: ݔ א ቀെ∞, ଶଷቃ. 
 

M2+A1 
           3 marks 
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A2 
A2 

2 +2 marks 
 
 
 
 
 
Question 2 
a. Prሺܺ ൒ 49.62ሻ ൌ ݖ    ,0.4 ൌ 0.253347 ൫inv normሺ0.6,0,1ሻ൯     

 Prሺܺ ൏ 51.37ሻ ൌ ݖ    ,0.75 ൌ 0.67449 ൫inv normሺ0.75,0,1ሻ൯ 

ݖ  ൌ ௑ିఓఙ ,    0.253347 ൌ ସଽ.଺ଶିఓఙ ,    0.67449 ൌ ହଵ.ଷ଻ିఓఙ  use CAS to solve simultaneously. 

ߤ  ൌ 48.57 mm   and   ߪ ൌ 4.16 mm 
M2+A1 
3 marks 

 
 
b. Use CAS:  norm Cdfሺ47.15, 49.87, 48.57, 4.16ሻ     Prሺ47.15 ൏ ܺ ൏ 49.87ሻ ൌ 0.2562 

M1+A1 
2 marks 

 
c. Use CAS: norm Cdfሺെ∞, 51.42 , 48.57, 4.16ሻ,   Prሺܺ ൏ 51.42ሻ ൌ 0.7534 

M1+A1 
2 marks 

 

d. Prሺ47.15 ൏ ܺ ൏ 49.87|ܺ ൏ 51.42ሻ ൌ Prሺସ଻.ଵହழ௑ழସଽ.଼଻ሻPrሺ௑ழହଵ.ସଶሻ ൌ ଴.ଶହ଺ଶସ଼଴.଻ହଷଷହ଼ ൌ 0.3401 
M2+A1 
3 marks 
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e. ׬ ሺെ0.5ݐ ൅ 2ሻ௔ଶ ݐ݀ ൌ 1,   ܽ ൌ 4 

A1 
1 mark 

 
f.  
 
 
 
 
 
 
 
 
 
 
 

A2 
2 marks 

 

g. Pr ቀܶ ൐ ଻ଷቁ ൌ ׬ ሺെ0.5ݐ ൅ 2ሻସళయ ݐ݀ ൌ 0.6944    

 
M1+A1 
2 marks 

 

h. ߤ ൌ ሺܶሻܧ ൌ ׬ ൫ݐ ൈ ݂ሺݐሻ൯ସଶ ݐ݀ ൌ ׬ ሺെ0.5ݐ ൅ ሻସଶݐ2 ݐ݀ ൌ 2.6667 
The average time taken to manufacture the large amount of candles is 2.6667 hours. 

M1+A1 
2 marks 

 

i. sdሺܶሻ ൌ ඥvarሺܶሻ ൌ ට׬ ଶସଶݐ ൈ ሺെ0.5ݐ ൅ 2ሻ݀ݐ െ ሺ2.6667ሻଶ ൌ 0.4714 

 Pr൫2.6667 െ 2ሺ0.4714ሻ ൑ ܶ ൑ 2.6667 ൅ 2ሺ0.4714ሻ൯ 

 ൌ ׬ ሺെ0.5ݐ ൅ 2ሻଷ.଺଴ଽହଶ ݐ݀ ൌ 0.9619 because ݂ሺݐሻ ൌ 0, ݐ ൏ 2. 
M2+A1 
3 marks 
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Question 3 

a.  ݄ ൌ ׬ sin ቀగ௧଺ ቁ ݔ݀ ൌ ି଺గ cos ቀగ௧଺ ቁ ൅ ܿ 

 0 ൌ ି଺గ cosሺ0ሻ ൅ ܿ,   ܿ ൌ ଺గ 

 ݄ ൌ ି଺గ cos ቀగ௧଺ ቁ ൅ ଺గ   
M2+A1 
3 marks 

 

b. Sketch the graphs and find points of intersection or solve ି଺గ cos ቀగ௧଺ ቁ ൅ ଺గ ൑ 2 on CAS. 

 between 6a.m. െ 9:05 a.m., between 2:55 p.m. െ 9:05 p.m, between 2 a.m. െ 6 a.m 
M1+A1 

            2 marks 
 

c. average depth of ݄ ൌ ଵଶସି଴ ׬ ቀି଺గ cos ቀగ௧଺ ቁ ൅ ଺గቁଶସ଴ ݐ݀ ൌ ଺గ m. 
M1+A1 

           2 marks 
d.  
 
 
 
 
 
 
 
 
 
 
 

A3         
            3 marks 

 

e. Reflection in the ݔ െ axis, dilation by a factor of  ଺గ from the ݔ െ axis, dilation by a factor of ଺గ  from the ݕ െ axis, translation of  ଺గ units up. 
M1+A1 
2 marks 
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f. Use CAS and solve 0 ൌ ି଺గ cos ቀగ௧଺ ቁ ൅ ଺గ. Substitute the parameter of the calculator with an 
appropriate variable. 
ݐ  ൌ 12݊, ݊ א ܰ. 
 

A1 
1 mark 

 
g. ݇ሺݐ ൅ ሻߨ ൌ cosሺ2ݐ ൅ ሻߨ2 ൌ cosሺ2ݐሻ ൌ ݇ሺ2ݐሻ. The two expressions are identical and so ݇ሺݐሻ ൌ cosሺ2ݐሻ is a solution of the functional equation. 

M1+A1 
2 marks 
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Question 4 
a. ܣ ൌ ݔ4݄ ൅ ଶݔ ൌ 675 

 ݄ ൌ ଺଻ହି௫మସ௫  
M1+A1 
2 marks 

 
b. 
i. ܸ ൌ ଶ݄ݔ ൌ ଶݔ ቀ଺଻ହି௫మସ௫ ቁ ൌ ଺଻ହ௫ି௫యସ  

 To be a maximum: ௗ௏ௗ௫ ൌ 0 

 ௗ௏ௗ௫ ൌ ଺଻ହସ െ ଷ௫మସ ൌ 0 
ଶݔ3  െ 675 ൌ 0 
ଶݔ  ൌ 225 
ݔ  ൌ 15ܿ݉   or   use CAS – graph to find the maximum. 
 ݄ ൌ ଺଻ହିଵହమସൈଵହ ൌ ଵହଶ ܿ݉ 

 ܸ ൌ 225 ൈ ଵହଶ ൌ 1687.5 cmଷ 
M3+A1 
4 marks 

 
ii Domain: ሺ0, 25.98ሻ 

M1+A1 
2 marks 

 
c.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

A2 
2 marks 


