
 Pegasys 2002 

Marking Scheme – Advanced Higher Prelim – Maths 3 

 

 

 Give one mark for each • Illustrations for awarding each mark 

1(a) ans:      22 23 yxyx                           2 marks 

 

•  multiplies first 2 matrices together correctly 

 

•  multiplies final 2 correctly 
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1(b) ans:    22 dyxycbax                      2 marks 

 

•  multiplies first 2 matrices together correctly 

 

 

•  multiplies final 2 correctly 

 

 

 

•     dybxcyax
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1(c) 
ans:  









 45

23
                                      4 marks 

 

•  states p and s 

•  squares matrix 

 

•  equates coefficients 

•  finds q and r 
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•  7q = 14 ,  7r = -35 

•  q = 2, r = -5 

 

2. ans:  Proof                                            5 marks 

 

•  show true for n = 1 

 

•  state inductive hypothesis 

•  consider the case for n = k + 1 

 

•  carry out manipulation 

 

 

•  state conclusion 

 

 

•    73232 2113  which is divisible by 7 

   so true for n = 1 

•  Assume mk 732 13   for some m  N 

•  Consider   3232 23113   kk  

•  
 

   3872178

21328...32 1323



 

mm

kk

 

   which is divisible by 7 

•  So, if the formula is valid for n, it is valid for 

   n + 1.  Since it is valid for n = 1, it is   

   therefore true for all n  1.  
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Marking Scheme – Advanced Higher Prelim – Maths 3 cont. 

 

 Give one mark for each • Illustrations for awarding each mark 

3(a) 
ans:   

5432
1ln

5432 xxxx
xx  5 marks 

 

•  finds values for    0,0 ff   

•  finds value for  0f   

•  finds values for higher order derivatives 

 

•  method 

 

•  final statement of terms 

 

 

 

 

•      10,00  ff  

•    10 f  

•  2, -6, -24 

 

•          ...000 2

2
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5432

1ln
5432
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3(b) ans:  5

5

3243

3

82 422 xxxxx        2 marks 

 

•  knows to replace x in (a) with (-2x) 

 

•  all calculations correct 

 

 

 

•  
       

5

2

4

2

3

2

2

2
2

5432
xxxx

x











  

•  5

5

3243

3

82 422 xxxxx   

 

3(c) ans:  5

5

314

4

173

3

72

2

5 xxxxx        3 marks 

 

•  recognises connection between series 

•  knows how to combine series 

•  combines series correctly 

 

 

 

•    xxxx 21121 2   

•       xxxx 21ln1ln21ln 2   

•  5
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4(a) ans:  Proof                                            4 marks 

 

•  knows how to calculate volume 

•  calculates area of base correctly 

•  calculates height correctly 

•  proves formula 

 

 

 

•  Volume = 
3

1  area of base × height 

•  ba
2
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•  cosc  

•  cba 
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4(b) ans:  
3

11  units3                                      4 marks 

 

•  knows how to calculate vector product 

 

 

•  calculates vector product correctly 

 

 

•  calculates scalar product correctly 

 

•  answer 
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•  Volume = 
3
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Marking Scheme – Advanced Higher Prelim – Maths 3 cont. 

 

 Give one mark for each • Illustrations for awarding each mark 

5(a) ans:   xxx xeBeAey 22 2              6 marks 

 

•  solves auxiliary equation 

•  finds complimentary function 

•  states correct form of Particular Integral 

 

 

•  calculates 1st and 2nd derivatives of PI 

 

•  calculates value of C 

•  states general solution 

 

 

 

•  1,20232  mmmm  

•  xx BeAey   2  

•  xCxey 2  

•  

xxxx CxeCe
dx

yd
CxeCe

dx

dy 22

2

2
22 44,2  

•  C = -2 

•  xxx xeBeAey 22 2    

5(b) ans:   xeey xx   327 2                 4 marks 

 

•  calculates derivative of general solution 

•  substitutes initial conditions into equations 

•  solves equations simultaneously 

•  states solution 

 

 

 

•  xxxx xeeBeAey 222 422    

•  1 = A + B,   5 = –2A – B  

•  A = –6,  B = 7 

•  xxx xeeey 22 267    

 

 

 

 

 

 

 

 

 

 

 

Total  41  marks 


