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THE SCHOOL FOR EXCELLENCE 

 

UNIT 4 SPECIALIST MATHEMATICS 2006 
 

COMPLIMENTARY WRITTEN EXAMINATION 2 - SOLUTIONS 
 
 
 
 

SECTION 1 — MULTIPLE CHOICE QUESTIONS 
 

 
QUESTION 1    Answer is D 
QUESTION 2    Answer is B 
QUESTION 3    Answer is E 
QUESTION 4    Answer is A 
QUESTION 5    Answer is D 

QUESTION 6    Answer is C 
QUESTION 7    Answer is B 

QUESTION 8    Answer is D 
QUESTION 9    Answer is B 
QUESTION 10  Answer is E 
QUESTION 11  Answer is E 
QUESTION 12  Answer is B 
QUESTION 13  Answer is C 
QUESTION 14  Answer is A 
QUESTION 15  Answer is B 

QUESTION 16  Answer is A 

QUESTION 17  Answer is B 
QUESTION 18  Answer is A 
QUESTION 19  Answer is B 
QUESTION 20  Answer is C 
QUESTION 21  Answer is D 
QUESTION 22  Answer is E 
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SECTION 2 — EXTENDED ANSWER QUESTIONS 
 

QUESTION 1 
 
a.  (i)  rTAT +=0  
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 (ii)  702090 =−=A  
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 (iii)  2070 03083.0 += − teT  
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b.  (i)  
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(iii)  ( ) 203.68 += −ktetT  
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c.  Apply Euler’s method with step size  1=Δm  
 

  ( ) 03083.00 =k    Use ( ) ( )0)0(0 =×+≈+ m
dm
dkhkhk  

 
  ( ) 03083.0)1(log1)0(1 =×+≈ eakk  

  ( ) aakk e 69315.003083.0)2(log1)1(2 +=×+≈  

  ( ) aaaakk e 79176.103083.009861.169315.003083.0)3(log1)2(3 +=++=×+≈  

  ( ) aaaakk e 17805.303083.038629.179176.103083.0)4(log1)3(4 +=++=×+≈  

  
( )
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a
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 Alternatively: 
 
 Use a solution expressed in integral form:  
 

 030830 )1(log
0

⋅++= ∫ duuak
m

e . 

 

 Substitute 024800 ⋅=k  when 5=m :  
 

 030830 )1(log024800
5

0

⋅++=⋅ ∫ duua e . 

 
 Solve for a : 
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 where the graphics or CAS calculator is used to find duue  )1(log
5

0
∫ + . 
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d.  (i)  ( ) ( )1log1 ++= xxy e     Use product rule. 
 

   ( ) ( )1log11log1
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  (ii) Hence: 
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 (iii) ( ) ( )[ ]cmmmak e +−++= 1log1  
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QUESTION 2 
 
a.  (i)   ( ) 222 +−= zzzp  
     ia 22 −=    
   ( ) ( ) ( ) 0222221211 2 =++−−=+−−−=− iiiiip  
 
    Hence ( )( )iz −− 1  is a factor of ( ) 222 +−= zzzp  
 
 (ii)   As all coefficients are real, Fundamental Theorem of Algebra gives: 
 
    ( )( )iz +− 1   is a factor of ( ) 222 +−= zzzp  
 
 (iii)  ( )( ) ( )( ) ( )( ) ( )( )iziziziz ++−+=++−+ 1111  
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b.  ( )( )2222 22 +−++ zzzz  since 

 ( )( ) ( )( ) 4)2()2(2]2[2]2[2222 42222222 +=−+=−+++=+−++ zzzzzzzzzzz . 

 
c.  Write down the factors of ( )222 ++ zz  and ( )222 +− zz : 
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QUESTION 3 
 
a.    1.760 kg Mass:    4.000 kg Mass: 

 
Take up as positive;  Take down plane and away from plane as positive 
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b.  (i)  0.500 kg Mass:   4.000 kg Mass (Friction still acts up the plane): 
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  (ii) Constant acceleration: 
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c. (i)  tm 05.05.0 +=  
 
 (ii) Bucket:    4 kg Mass (Friction still up the plane): 
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d. (i)  
1−
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(iii)  ( ) ( ) 056.169205.05.4log2.115 =−−−= gttgtv e  

     

    Examining graph gives the solution sec37.57=t . 
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(iv)  ( ) ( ) 56.169205.05.4log2.115 −−−== gttg
dt
dxtv e  

   ( )∫ −−−=Δ
37.57

0

.56.169205.05.4log2.115 dtgttgx e  

 

     Therefore total displacement ( )∫ −−−+=
37.57

0

.56.169205.05.4log2.115488.5 dtgttg e  

   Use the graphic calc or CAS to evaluate integral. 
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QUESTION 4 
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→→→
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  Hence 
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c.  (i)  ( ) ( )
~~

423 kzjyiAC ++−+−=
→

 

    ( ) ( )22 429 ++−+=
→
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 (ii) ( ) ( )4226 ++−−=•
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    162 += zy  
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 (iii) ( ) ( )22 429 ++−+=
→

zyAC  Use 162 += zy : 

    Minimum of 
→

AC  corresponds to the minimum of 
2→

AC   
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Minimum of 221645 2 ++ zz  occurs at 06410 =+z , 
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 (ii)  Area 
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