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9 (c)  As p increases, e –cp decreases so 

difference between max / min 

depths will decrease  

B1 3.5c Any sensible suggestion that 

suggests that amplitudes of 

the tides will be reduced due 

to the exponential term 

Must refer to the effect of the exponential 

term in context in some way 

Condone reference to the exponential term 

having a ‘damping’ effect on the tides 

Cannot just restate the question eg ‘river 

gets shallower’ 

    [1]    
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10   DR     

   r(2x + 3) = x + 9;  r(x + 9) = 2x – 

6;  r2(2x + 3) = 2x – 6 

B1 3.1a Obtain any correct equation 

in terms of r and x 

Could be implied by later work 

May use other than r 
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M1* 3.1a Attempt equation in terms of 

only x 

This equation would imply the B1 

Or correct equation in terms of only r 

   x2 + 18x + 81 = 4x2 – 12x + 6x – 18 

3x2 – 24x – 99 = 0 

A1 1.1 Obtain any correct equation 

not involving fractions or 

brackets 

May still have like terms not yet combined 

May result in a cubic depending on method 

(probably 6x3 – 39x2 – 270x – 297 = 0 ) 

   (x – 11)(x + 3) = 0  

x = 11, x = – 3  

A1 2.1 Solve quadratic BC to obtain 

both correct x values 

Or solve cubic, to obtain three correct roots 

(third is likely to be x = –1.5) 

   r = 4
5

 , r = – 2 A1 1.1 Obtain at least r = 4
5

 If second value of r given then it must be 

correct (if third value given then it must be 

consistent with their correct cubic roots ) 
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M1d* 3.2a Attempt sum to infinity, 

using correct formula, with 

their r and their attempt at a  

 

Must be using their numerical values for a 

and r with│r│<  1   

ISW using additional value(s) of r  

M0 if using their x and not attempt at a 

   125S =  A1 1.1 Obtain 125 only A0 if additional solution 
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   Sonly exists for │r│<  1,              

so r = – 2 is not a valid solution 

B1 2.5 Clear explanation as to why  

r = – 2 is discarded 

Must be considering correct r value, so B0 if 

rejecting x = – 3 as │– 3│> 1 

Could generate the terms  –3, 6, (–12) and 

hence conclude with ‘divergent sequence’ 

If additional solutions for x and/or r  from 

cubic then they must also be correct and 

explicitly rejected 

    [8]   NB Eliminating x not r is a valid method, 

and could gain full credit. When solving 

their quadratic there is no need to see r = –2 

(and hence x = –3) to award the A marks 
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11 (a)  cos2x = 1 

 

M1 3.1a Set cos2x = 1 soi 

 

1 – cos2x = 0, then x = 0, would imply M1 

Allow cos2x ≥ 1, but not cos2x ≤ 1 (unless 

recovered by final answer) 

Allow cos2x ≠ 1 if considering the values 

that x cannot take  

   x = 0, ±π,  … 

x = kπ  for k ∈ ℤ  
A1 2.5 Identify all multiples of π, 

including negatives 

Allow any clear notation, but must include 

negative integers as well 

eg x = 0, ±π, ±2π … (allow ‘etc’ for ‘…’) 

Condone working in degrees, as long as 

final answer is in radians 

    [2]    




