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1 cosT mg =  

2sinT m r =  

B1 B1 for both equations, SOI. 

 25
3

' ' sin sinmg m a  =  M1 Combining and using sinr a = . 

Allow sin/cos mix in resolving.  

Must have a trigonometric ratio on both sides. 

 5

3

g

a
 =  

A1 OE, CAO 

  3  
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4 
Areas 22a  ( )1

2
2a a  ( )2 1

2
2 2a a a+  

Distances from D 1
2

a−   2
3

a   x  

 

B1 Allow one error in first two columns. 

Correct distances about any point. 

SOI, may be seen in moments equation. 

 ( ) ( )( ) ( )2 2 21 1 2
2 2 3

2 2 3a a a a a x− + =  *M1 A moments equation with 3 terms, must be 

dimensionally correct. ( )81
9 9

  or  x a x a=  =  

 ( ) ( )1
9

2m a km a=  DM1 Moments equation about toppling point D.  

2 terms only, OE. Must include k. 

 1
18

k =   A1  

 Alternative method for question 4 

 
Ratio of masses 22a  ( )1

2
2a a  ( )( )2 1

2
2 2k a a a+  

 

B1 Correct ratios including k.  

Must simply to 2:1:3k . 

SOI, may be seen in moments equation. 

 ( ) ( ) ( )1 2
2 3

2 1 3 2a a k a= +  *M1 A moments equation about D with 3 terms, must 

be dimensionally correct. Must include k. 

 DM1 Using correct distances. 

 1
18

k =  A1  

  4  
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1 Let Av  and Bv  be the speeds of A and B respectively after the collision. 
4 4+ =A Bmv mv mu   

M1 Conservation of momentum, masses correct. 

 − + =A Bv v eu   M1 NEL, signs must be consistent with momentum equation. 

 3
4 ,      A Bv u v u= =   A1 Use momentum condition after the collision to obtain 

expressions for vA and vB in terms of u. 

 1
4e =   A1  

 Alternative method for question 1 

 Let Av  and Bv  be the speeds of A and B respectively after the collision. 
4 4+ =A Bmv mv mu   

M1 Conservation of momentum, masses correct. 

 − + =A Bv v eu   M1 NEL, signs must be consistent with momentum equation. 

 ( )1
5 4Av u e= − , ( )4

5 1Bv u e= +   A1 Combine to obtain expressions for Av  and Bv  in terms of u 
and e. 

 ( )( )
( )( )

1
5

4
5

4 4
3,       

1
m u e
m u e

−
=

+
 1

4e =  
A1 Use momentum condition after the collision to solve for e. 

  4  

2
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2 1 1cosθ↑ =N mg   

( ) 2
1 1 1 1sin sin  N m rθ θ ω→ =   

B1 N2L horizontally and vertically for the first case. 
25
14 g rω=   

 2 2cosθ↑ =N mg   

( ) 2
2 2 2 2sin sin  N m rθ θ ω→ =   

B1 N2L horizontally and vertically for the second case. 
25
23 g rω=   

 25
4 1

25
23

g r
g r

ω
ω

=   
M1 Combine to find ratio. 

 1 1
2

2
3ω

ω
=   A1  

  4  
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1 2cos45 sin 45 sin 45 +  = A BT T m l  B1 Correct horizontal equation.  

Allow sin/cos mix. 

B0 B0 M0 A0 for using the same tension in 
each string. 

 sin 45 cos45 −  =A BT T mg  B1 Correct vertical equation. 

Allow sin/cos mix. 

 22 2 = +AT m l mg  M1 Combine, isolating term in AT . 

 ( )21
2

2 AT m l g= +  A1 AEF 

  4  
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2(a) 
( )

( )

2
1
3

1
3

n

2
E

Work do e

E

 by f i

P
2

r ction

mg
a

a

mg a

=

=

  

B1 Correct EPE seen OR correct work done by 

friction seen. 

 
( ) ( )

2
1 1
3 3

2

2

mg
a mg a

a
=  

M1 Equation or inequality involving EPE and 

work done terms only. 

 1
3

 =  A1 CWO 

  3  
3


