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Question Answer Marks Guidance 

1(a) 350 900 0.25− = D  M1 Attempt at N2L – correct number of terms. Allow 

sign errors but must be dimensionally correct. 

 D = 575 N A1  

  2  

1(b) 575 15= P  M1 Use of = P D v  with their D from 1(a) and v = 

15. 

 8625=P  W or 8.625 kW A1 Allow 8625 without units,  
but 8.625 must have kW. 

  2  
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Question Answer Marks Guidance 

5 Attempt at resolving parallel or perpendicular to the plane to form an equation *M1 Correct number of terms, allow sign errors, allow 

sin/cos mix, allow g missing on the weight term 

only (so not missing on the 8mg term). 
 

Forces that need resolving should be resolved, 

forces that do not need resolving should not be 

resolved.  

 8 cos sin + =mg mg F  A1 Allow with their possibly incorrect F . 

 cos 8 sin = +R mg mg  A1  

 Use of 0.5F R  to get an equation in   [ m  and g ]  DM1 Where R is a linear combination of a weight (or 

mass) component and an 8mg component.  

 ( )8 cos sin 0.5 cos 8 sin   + = +mg mg mg mg  

 

tan 2.5 =  

DM1 Re-arranging to tan = k  where 0k  (or 

equivalent method to reduce to a single trig. term). 

– dependent on both previous M1 marks. 

 68.2 =  A1  

  6  

1
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Question Answer Marks Guidance 

8(a) cos15 0.5 1.2= T  M1 N2L for B – correct number of terms, allow 

sin/cos mix ONLY. 

 0.621 =T N A1 
Allow 

3 6 3 2

5

−
. 

  2  

8(b) Attempt to resolve vertically for A to form an equation *M1 Correct number of terms, allow sign errors and 

sin/cos mix, allow their (possibly incorrect) T  

from 8(a). 

 6sin 20 2 sin15+ = +AR g T  A1 18.10864= AR   

 Attempt at N2L for A *M1 Correct number of terms, allow sign errors and 

sin/cos mix, allow their (possibly incorrect) T  
from 8(a). 

 6cos20 cos15 2 1.2− − = T F  A1 2.63815= F   

 Use of =F R  to get an equation in   only DM1 Dependent on both previous M1 marks. 

 0.146 =  A1 0.1456848 =    

  6  

 

 

2
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Question Answer Marks Guidance 

2 Attempt at Newton’s second law at least once *M1 Correct number of terms, allow sign errors, allow 

sin/cos mix, allow g missing. 

 450000 240000 0.04 120000 240000+  − − =g T a   

 
450000 96000 120000 240000

                                      426000 240000

+ − − = 
 

− = 

T a

T a
 

36000 0.04 15000 36000+  − =T g a   

 
14400 15000 36000  

                       600 36000

+ − = 
 

− = 

T a

T a
 

( ) ( )450000 240000 36000 0.04 120000 15000    240000 36000+ +  − − = +g a   

 
450000 110400 120000 15000 276000

                                                           425400 276000

+ − − = 
 

= 

a

a
 

A2 A1 for any equation correct. 

A2 for any 2 equations correct. 

Allow sin2.3  or better for 0.04. 

A candidate may be using  their a  in the either of the 

first 2 equations if they have used the 3rd equation to 

find a . 

 

 Solving for a or T, from equation(s) with the correct number of relevant terms DM1 Allow g missing, terms should be components where 

necessary. 
Must get to =a  or =T  

 Acceleration = 1.54 m s-2 and Tension = 56100  N A1 
Allow 

709

460
=a , 1.54130= a  , 56086.9= T  

Allow with use of sin2.3 . 

If using 1.54=a ,  

then 56400=T  from locomotive equation  

or 56040=T  from coach equation. 

If using 1.541=a ,  

then 56160=T  from locomotive equation  

or 56076=T  from coach equation. 

 

  5  

3
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Question Answer Marks Guidance 

5 For resolving in any direction to form an equation *M1 Correct number of relevant dimensionally correct 

terms; allow sin/cos mix; allow sign errors. 

 5 cos10 20sin35= −R g   37.76885892=  A1 OE. For reference 15.10754357=F  

  20cos35 5 sin10 5     25.06544977 5+ − = − =g F a F a   A1 OE, allow with  possibly incorrect their F . 

Allow 20cos35 5 sin10 5− − =F g a . 

 For use of 0.4=F R  to get an equation in a  only DM1 From both dimensionally correct equations with the 
correct number of relevant terms.  

For reference  1.99  1.99158124= a .  

 ( )2 22 2 1  .99 3= +  v their   DM1 Dependent on both previous M marks. 

M0 if their calculated a  is negative from using N2L 

down the plane. 
M0 if their calculated a  is positive from using N2L up 

the plane. 

Their calculated 1.99 and 3 must be same sign. 

For use of 
2 2     2= +v u as  or any complete method to get 

an equation in v  or 
2v , where 

2 0v . 

 Speed = 3.99 m s−1  A1 3.993680939  

4
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Question Answer Marks Guidance 

5 Alternative for Q5 using energy 

 For resolving perpendicular to the plane to form an equation for normal 
reaction 

*M1 Correct number of relevant dimensionally correct 
terms; allow sin/cos mix; allow sign errors. 

 5 cos10 20sin35= −R g   37.76885892=  A1 OE. 

 2 21 1
20cos35 3 5 sin10 3 5 2 3 5

2 2
 +  +   −  =  g F v   

249.1491 26.0472 10 3 2.5 + + − = F v  

*M1 Attempt at Work-energy equation. Correct number of 

relevant terms, dimensionally correct, allow sin/cos 

mix, allow sign errors, allow their F . 

 A1 Allow their possibly incorrect F . 

Note: 60cos10  comes from ( )3 0.4 5 cos10 g . 

 For use of 0.4=F R  to get an equation in v  only DM1 Dependent on both previous M marks. 

Attempt at Work-energy equation. Correct number of 

relevant terms, dimensionally correct. 

 Speed = 3.99 m s−1  A1 3.993680939  

  6  
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Question Answer Marks Guidance 

1 12 cos20=R g  B1 112.7631145. 

 12 sin 20 12 2− − = T F g   *M1 For use of N2L with 4 terms. Allow sign errors. Allow sin/cos 

mix. Allow g missing. 

Allow with their Friction or just F. 

 0.4 12 cos20 12 sin 20 12 2−  − = T g g  

 45.1052 41.0424 . 24− −  =T  

DM1 Use of 0.4=F R  where R  is a component of weight, to get an 

equation in T  only. 

 Tension = 110  N  [110.147…] A1 AWRT 110 CWO. 

  4  

    

Question Answer Marks Guidance 

2 5sin60 10sin30 0+ − =P   M1 For resolving in direction of P. 

3 terms; allow sign errors and allow sin/cos mix. 

 3
5 5

2
= −P   or 0.670 [0.66987…] 

A1 Must be positive. 

 ( )10cos30 5cos60=  −Q   M1 For resolving in direction of Q. 

3 terms; allow sign errors and allow sin/cos mix. 

 3 5
10

2 2
= −Q  or 6.16 [6.16025…] 

A1 Must be positive. 

  4  

5
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Question Answer Marks Guidance 

6(a) Use of Newton’s second law for P or Q or system *M1 Allow g missing. Correct number of terms. Allow sin/cos mix. 

Allow sign errors.  

Allow using 24    =   or better. 

 0.6 sin30 0.6− =g T a  

0.3 0.4 0.3−  =T g a  

( )0.6 sin30 0.3 0.4 0.3 0.6−  = +g g a  

A2 A1 For any one correct equation. 

A2 For any two correct equations. 

 For attempt to solve for T or a DM1 Must get to ‘T =’ or ‘a =’. 

From equations with the correct number of relevant terms. 

 2=a  m s-2    

=T  1.8 N   
A1 Allow 2 . 

  5  

6(b) PE change for P =  0.3 2 0.4 2.4   = g  

PE change for Q =  0.6 2sin30 6  = g  

B1 For either. 

 
KE change = ( ) 21

  0.3 0.6
2
 + v  

B1  

 21
0.9 0.6 2sin30 0.3 2 0.4 1.8

2
 =  −   −v g g  

M1 Attempt at work-energy equation. 4 terms; dimensionally correct. 

Allow sign errors. Do not allow missing g. 

 Speed = 2 m s-1    A1  

 Special Case for use of N2L  

 0.6  sin 30 0.3  sin  0.9 0.9   1 − − = → =g g a a   B1  

 2 20 2 1 2  2= + → =v x x v  B1  

  4  

6


