
 

Question Scheme Marks AOs 

3 Resultant force ( ) ( )2 4 2c= + + −i j   B1 1.1b 

( )
2 22 2c+ +      or       ( )

2 22 2c+ +  M1 3.1a 

( )
2

2 4 4 5c+ + =       or    ( )
2 22 2 2 5c+ + =   M1 3.1a 

OR   

( ) ( )
1

2 4 2
2

c= + + −  a i j   oe M1  

( )
21

2 4 5
4

c + + =
 

     or    ( )
2 21

2 2 5
2

c+ + =  M1  

2c =  or 6c = −  A1 1.1b 

2c =  and 6c = −  A1 2.2a 

 (5)  

(5 marks) 

Notes:   N.B. Allow the use of column vectors 

B1 Seen or implied, with i’s and j’s collected 

M1 
Using Pythagoras, with or without the root, on their resultant force 

N.B. This mark is available even if they’ve subtracted the two forces. 

M1 Use of F = ma to obtain an equation in c only. 

 OR 

M1 
Using F = ma with their resultant force to obtain a with i’s and j’s collected 

N.B. This mark is available even if they’ve subtracted the two forces. 

M1 Using Pythagoras, with or without the root, on their a to obtain an equation in c only 

A1 One correct value 

A1 Two correct values 

  



 

Question Scheme Marks AOs 

 N.B. Use the mass in the ma term to determine which part of the 

system the equation refers to. 
  

4(a) Equation of motion: M1 3.3 

( )1740 400 600 800 0.6R− − = +    

Or 
1740 400 800 0.6

600 0.6

T

T R

− − = 


− = 
 with T eliminated or found (860) from 

the first equation, and then used in the second to find R. 

A1 1.1b 

1740 840 400 500R = − − =  * A1* 2.2a 

 (3)  

(b) Equation of motion for car or trailer M1 3.4 

1740 400 800 0.6 or 500 600 0.6T T− − =  − =   A1 1.1b 

860T =   A1 1.1b 

 (3)  

(c) Use of 500 600a=   to obtain   * 

N.B. Need to see explicitly     
5

deceleration
6

=  
B1* 1.1b 

 (1)  

(d) Complete method to find distance with 
5

6
a =    M1 3.4 

2 5
0 12.5 2

6
d= −       

OR  e.g. 
5
6

12.5
15t = =  then 25

6

1
15

2
d =      or   

1
(0 12.5) 15

2
d =  +   

or  
25

6

1
12.5 15 ( ) 15

2
d =  +  −   

A1 1.1b 

93.75 oe A1 1.1b 

 (3)  

(e) 

N.B. If more than two answers given, subtract 1 from any marks 

earned for each incorrect extra answer which are in group 7 below but 

do not penalise answers which are in group 8 and then, on ePEN,  

award as appropriate either: B1B1, B1B0 or B0B0 but NOT B0B1. 

B1 

B1 

3.5b 

3.5b 

  (2)  

(12 marks) 

Notes: 

(a) N.B. Mark (a) and (b) together if no labelling. 




