
























    

      

             

   
                      

                    

           

                  

                                       
    

           
   

   
                

   

   

  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Question 12 continued 
Notes: 

(a) 
M1: Takes logs of both sides and shows the addition law 
M1: Uses the power law,  writes 10 10 10log log logN a b T  and states 10logm b c a and  

(b) 
M1:   Uses the graph to find either a or b  intercept10a  or  b = gradient. This would be implied by 
 the sight of  1.82.3 10 63b a  or  

M1:  Uses the graph to find both a and b  intercept10a   and  b = gradient. This would be implied 
 by the sight of  1.82.3 10 63b a  and  

M1:  Uses   3 bT N aT   with their a and b. This is implied by an attempt at 2.363 3  
A1:  Accept a number of microbes that are approximately 800.  Allow 800 150  following 
 correct work. 
 There is an alternative to this using a graphical approach.  
M1:  Finds the value of  10log T from T =3.  Accept as 103 log 0.48T T    

M1:  Then using the line of best fit finds the value of 10log N from  their ''0.48''  

 Accept 10log 2.9N   

M1:  Finds the value of N from their value of 10log N 10log 2.9N   '2.9'10N   

A1:  Accept a number of microbes that are approximately 800.  Allow 800 150  following 
 correct work 
(c) 
M1   For using N = 1000000 and stating that 10log 6N   

A1:   Statement to the effect that ''we only have information for values of log N between 1.8 and 
 4.5 so we cannot be certain that the relationship still holds''.  ''We cannot extrapolate with 
 any certainty, we could only interpolate'' 
 There is an alternative approach that uses the formula.   

M1:  Use N = 1000000 in their 2.363N T 
10

10

1000000log
63log 1.83

2.3
T

 
 
    .  

A1:  The reason would be similar to the main scheme as we only have 10log T  values from 0  to 
 1.2. We cannot ‘extrapolate’ the graph and assume that the model still holds 
(d) 
B1:   Allow a numerical explanation 1 1bT N a N a   giving a is the value of N at T =1 
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Question 13 continued 

Notes: 
(a) 

M1:   Attempts 
d

d d
dd d

y
y t

xx t
  and achieves a form sin 2

sin
tk

t
 Alternatively candidates may apply the 

 double angle identity for cos2t  and achieve a form sin cos
sin
t tk

t
 

A1:   Scored for a correct answer, either 3 sin 2
sin

t
t

  or  2 3 cos t  

 

(b) 

M1:  For substituting 2
3

t 
  in their d

d
y
x

 which must be in terms of t 

M1:   Uses the gradient of the normal is the negative reciprocal of the value of d
d

y
x

. This may be 

 seen in the equation of l. 

B1:   States or uses (in their tangent or normal) that  P = 
31,

2
   
 

       

M1:  Uses their numerical value of  d1
d
y
x

 with their 
31,

2
   
 

to form an equation of the 

 normal at P   
A1*:  This is a proof and all aspects need to be correct. Correct answer only 2 2 3 1 0x y    
 

(c) 

M1:    For substituting x = 2cos t and  y = 3 cos2t  into 2 2 3 1 0x y    to produce an equation 
 in t. Alternatively candidates could use 2cos2 2cos 1t t   to set up an equation of the form 
 2y Ax B .  

M1:    Uses the identity 2cos2 2cos 1t t   to produce a quadratic equation in cost 

 In the alternative method it is for combining their 2y Ax B  with 2 2 3 1 0x y   to get 
 an equation in just one variable 
A1:   For the correct quadratic equation 212cos 4cos 5 0t t    

 Alternatively the equations in x and y are 23 2 5 0x x     212 3 4 7 3 0y y  
M1:  Solves the quadratic equation in cos t  (or x or y) and rejects the value corresponding to P. 

M1:  Substitutes their 5cos
6

t   or  their 5arccos
6

t    
 

 in x = 2cos t and   y = 3 cos2t  

 If a value of x or y has been found it is for finding the other coordinate. 

A1:  5 7, 3
3 18

Q    
 

. Allow 5 7, 3
3 18

x y    but do not allow decimal equivalents. 
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Question 14 continued 

Notes: 
(a) 

B1:   States or uses the strip width h = 0.5. This can be implied by the sight of 0.5 ...
2

 in the 

 trapezium rule 
M1:  For the correct form of the bracket in the trapezium rule. Must be y values rather than x 
 values first value last value 2 sum of other valuesy y y   

A1:   4.393 
(b) 
B1:  See scheme 
(c) 
M1:  Uses integration by parts the right way around.  

 Look for  2 ln dx x x 3 2ln dAx x Bx x   

A1:  
3 2

ln d
3 3
x xx x  

B1:  Integrates the 2 5x  term correctly 2 5x x    
M1:  All integration completed and limits used 

M1:  Simplifies using ln law(s) to a form lna c
b
  

A1:  Correct answer only 28 ln 27
27

  
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