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(a) 
First B1 for 1st section of graph ​
Second B1 for 2nd section ​
Third B1 for the figures 20, 8 and 25  
​
(b) 
M1 for a complete method to produce an equation in t only; allow (20 − 8) ⁄ 0.4 ​
A1 for 30 N.B. ​
Give A0 for t = − 30, even if changed to 30, but then allow use of 30 in part (c), where full marks could 
then be scored. 
​
(c) 
First M1 (generous) for clear attempt to find whole area under their graph (must include at least one 
"1/2"), in terms of a single unknown time (t say),and equate it to 1960.​
First A3, ft on their (b), for a correct equation. ​
Deduct 1 mark for each numerical error, or omission, in each of the 4 sections of the area corresponding 



to each stage of the motion. (they may ‘slice’ it, horizontally into 3 sections, or a combination of the two) ​
Second DM1, dependent on first M1, for simplifying to produce an equation with all their t terms collected. ​
Fourth A1 for a correct equation for t or T​
Third DM1, dependent on second M1. for solving for T​
Fifth A1 155  
​
Please note that any incorrect answer to (b) will lead to an answer of 155 in (c) and can score max 
6/8; 
Solutions with the correct answer of 155 will need to be checked carefully. 
Solutions to (c)      N.B.t = T − 115 
​
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(a) 
First M1 for a complete method for finding u e.g. ​
282 = u2 + 2g×17.5 ​
or 282 = u2 + 2(−g)×(−17.5) ​
or 282 = 2gs⇒s = 40 then 02 = u2 + 2(−g)×(22.5) ​
condone sign errors ​
First A1 for a correct equation(s) with g = 9.8​
Second A1 for ''u = 21'' PRINTED ANSWER ​
N.B. Allow a verification method, but they must state, as a conclusion, that ''u = 21'' , to score the final A1.  
​
(b) 
First M1 for a complete method for finding at least one t value i.e. for producing an equation in t only. 
(condone sign errors but not missing terms) ​
First A1 for a correct quadratic equation in t only or TWO correct linear equations in t only. ​
Second DM1, dependent on first M1, for attempt to solve the quadratic or one of the linear equations. ​
Second A1 for 3.0 or 3 or 2.99 ​
Third A1 for 1.3 or 1.30 
​
(c) 
First M1 for resolving vertically with usual rules. ​
First A1 for a correct equation ​
Second M1 for use of v2 = u2 + 2as , with v = 0, u = 28 or u = 0 and v = 28 and their a, (or any other 
complete method which produces an equation in s,which could be negative) ​
M0 if they haven't calculated a value of a. ​
Second A1 for 0.32 or 0.316. (must be positive since it's a distance)  
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