
Question Scheme Marks AOs 

4(a) The horizontal component of T acts to the left and since the only 
other horizontal force is friction, it must act to the right oe B1 2.4 

 (1)  

4(b) 
 

Take moments about A or any other complete method to obtain an 
equation in T, M and θ  only. (see possible equations below that they 
may use) 

M1 3.1b 

.2 cos 2 1.5 cosT a Mga Mg aθ θ= + ×   
(A0 if a’s missing) 

A1 
1.1b 

Other possible equations but F and R would need to be eliminated. 
( ), cos sin cos 2 cos
( ), sin cos sin 2 sin
( ),  sin
M( ), .2 cos cos 2 0.5 cos .2 sin
M( ), sin cos 2 0.5 cos
M( ), 1.5 cos 0.5 0.5 cos 1.5 sin

R T F Mg Mg
R F Mg Mg
F T

B R a Mga Mg a F a
G Fa Ta Ra Mg a
C R a T a Mg a F a

θ θ θ θ
θ θ θ θ

θ
θ θ θ θ

θ θ θ
θ θ θ

+ = + +

+ = +
→ =

= + × +
+ = + ×

× = × + × + ×





  

 

  

2 cosT Mg θ= *   A1* 1.1b 

 (3)  

4(c) 
 

e.g. Resolve vertically M1 3.4 

( ), cos 2R T Mg Mgθ↑ + = +   A1 1.1b 
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25
MgR = *  A1* 1.1b 

 (3)  

Other possible equations but F would need to be eliminated. 
( ), cos sin cos 2 cos
( ), sin cos sin 2 sin
( ),  sin
M( ), .2 cos cos 2 0.5 cos .2 sin
M( ), sin cos 2 0.5 cos
M( ), 1.5 cos 0.5 0.5 cos 1.5 sin

R T F Mg Mg
R F Mg Mg
F T

B R a Mga Mg a F a
G Fa Ta Ra Mg a
C R a T a Mg a F a

θ θ θ θ
θ θ θ θ

θ
θ θ θ θ

θ θ θ
θ θ θ

+ = + +

+ = +
→ =

= + × +
+ = + ×

× = × + × + ×





  

 

  

   

4(d) Find an equation containing F   e.g. Resolve horizontally M1 3.4 

 ( ),  sinF T θ→ =   A1 1.1b 

 Other possible equations   



( ), cos sin cos 2 cos
( ), sin cos sin 2 sin
( ),  sin
M( ), .2 cos cos 2 0.5 cos .2 sin
M( ), sin cos 2 0.5 cos
M( ), 1.5 cos 0.5 0.5 cos 1.5 sin

R T F Mg Mg
R F Mg Mg
F T

B R a Mga Mg a F a
G Fa Ta Ra Mg a
C R a T a Mg a F a

θ θ θ θ
θ θ θ θ

θ
θ θ θ θ

θ θ θ
θ θ θ

+ = + +

+ = +
→ =

= + × +
+ = + ×

× = × + × + ×





 

 F Rµ= used  i.e. both F and R are substituted. M1  3.1b 
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µ =  * A1* 2.2a 

  (4)  

(11 marks) 

Notes: 

 4a B1 Any equivalent explanation 

 4b M1 Correct no. of terms, dimensionally correct, condone sin/cos confusion and sign errors 

 A1 
Correct equation, trig does not need to be substituted 
(Allow: .2 cos 3 cosT a Mga Mgaθ θ= + ) 

 
A1* Given answer correctly obtained with no wrong working seen.  

Allow  2 cosMg Tθ =   
But not 2cosT Mgθ=   

4c M1 For an equation in R, M, T and θ  only 
Correct no. of terms, dimensionally correct, condone sin/cos confusion and sign errors, 
each term that needs to be resolved must be resolved 

 A1 Correct equation, T and trig do not need to be substituted 

 A1* Given answer correctly obtained with no wrong working seen  

4d M1 For any equation with F in it 
Correct no. of terms, dimensionally correct, condone sin/cos confusion and sign errors, 
each term that needs to be resolved must be resolved 

 A1 Correct equation, trig does not need to be substituted 

 M1 Must be used i.e M0 if merely quoting it. 

 A1* Given answer correctly obtained with no wrong working seen 

   
 
 
  


