
 
 

Question 

Number 
Scheme Marks    

 

 

 

1(a) M(A),  M1 
1
2

Mg AC T AC =   A1 

(T =) 
1

2
mg  A1 

 (3) 

1(b) Use of HL with T M1 

1 2
(1.2 )

2

mg
mg a L

L
= −  A1ft 

Solve for L M1 

(L =) 0.96a or 
24

25
a  A1          

 (4) 

 (7) 

Notes for question 1 

(a)   

M1 

Take moments about A or another complete method to obtain a 

dimensionally correct equation in T and mg. All required terms present 

with no extras. Accept with consistent sin or cos  present in both 

terms or neither. For example,  
1
2

Mg AC T AC =  ,     cos 2 cosMga T a = ,   0.8 1.6aMg aT= ,      

sin 2 sinMga T a =  

 

A1 A correct unsimplified equation    

A1 Correct answer  

(b)   

M1 

Use of Hooke’s Law and their T to obtain a dimensionally correct 

equation in L and a only. Accept consistent omission of  m and/or g.  

T must be of the form kmg where k is a constant. 

HL must be of the form 
(1.2 ) ( 1.2 )

 or 
a L L a

L L

 − −
  

If HL is seen in (a) it must be used in (b) to earn the marks.  

 

A1ft A correct equation, ft on their T  

M1 

Complete method using their T and an attempt at HL to solve a 

dimensionally correct equation and find L in terms of a only.  

T must have the form kmg where k is a constant.  

HL must have the form 
(1.2 ) ( 1.2 )

 or 
a L L a

L L

 − −
 or 

x

L


 where x is a 

multiple of a. 

 

A1 Correct solution including working from part (a).  

M3_2025_06_MS 



 
 

 

Question 

Number 
Scheme Marks    

 

 

 

2. Vertical equilibirum M1 

sin30oR T mg+ =  A1 

N2L horizontally 
2cos30T mr =  

M1 

cos30 cos30
2

o o g
T ma

a

 
=  

 
 

A1 

A1 

Solve for R dM1 

( )
3

4

mg
R =  A1 

 (7) 

Notes for question 2 

M1 

Resolve vertically to form a dimensionally correct equation with all 

required terms present and no extras. Condone ± sign errors and sin/cos 

confusion on the T. 

 

A1 Correct unsimplified equation   

M1 

Use N2L to form a dimensionally correct horizontal equation of motion. 

All required terms present with no extras. Accept any form of circular 

acceleration 2r , 
2v

r
. Accept correct consistent omission of cos30 . 

Accept ‘ma’ if acceleration is replaced correctly with a circular form in 

subsequent working. Condone sin/cos confusion. An incorrect 

expression for the radius is marked as an accuracy error and not a 

method error.  

 

A1 Correct equation in T, m, g (and a) with at most one error.  

A1 Correct equation in T, m, g (and a)  

dM1 
Dependent on both previous M marks. Solve a dimensionally correct 

equation to find R in terms of m and g only.  
 

A1 Correct answer, accept 0.75mg . Must be in terms of m and g,  
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Question 

Number 
Scheme Marks    

 

3(a) 

Correct method to form a differential equation in v and x, separate the 

variables and integrate to the form  

2 21
( )

2
v Ax Bx C= + +    o.e. 

M1 

d
4 2

d

v
v x

x

 
= −  

 
         2 21

2 2 ( )
2

v x x C= − +  A1 

2 21 1
2 2

2 2
v x x= − +     o.e A1 

1 2v x= −  A1 

 (4) 

 

3(b) 

ALT1 

Method to form a differential equation in x and t , separate the variables 

and integrate to the form         

ln(1 2 )      ( )D x t C− = +   o.e. 
M1 

1
d d

1 2
x t

x

 
=  

− 
        

1
ln(1 2 ) ( )

2
x t C− − = +  A1 

( )1,  0 1t x C= =  = −  

1
ln(1 2 ) 1

2
x t− − = −    o.e. 

A1 

Complete method to obtain v in terms of t 

For example 

• ( )
1

ln( ) 1 
2

v t C− = − +    ...v =  in terms of t 

• 2 21
(1 )

2

tx e −= −  then differentiate wrt t to obtain v = … in terms of t 

dM1 

( ) 2 2tv e −=  A1 

 (5) 

 

3(b) 

ALT2 

Method to form a differential equation in v and t , separate the variables 

and integrate to the form 

( )ln  v Et C= +    o.e. 
M1 

1
d 2 dv t

v

 
= −  

 
         ln 2 ( )v t C= − +  A1 

t ( )1,  1  2t v C= =  =  

ln( ) 2 2v t= −   o.e. 
A1 

Obtain v in terms of t dM1 
2 2tv e −=  A1 

 (5) 

                (9) 

Notes for question 3 

(a)   
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M1 

Method using  
d

d

v
v

x
 to form a differential equation in v and x, separate 

the variables and integrate to the form 2 21
( )

2
v Ax Bx C= + +  where A 

and B are non-zero constants. Condone a missing constant of integration.  

dv v  may be implied by sight of 21

2
v . M0 for use of suvat 

 

A1 A correct equation with or without +C  

A1 A fully correct equation including the evaluated constant of integration.  

A1 Correct only  

 
N.B.   If the answer to (a) is 2 1v x= − , the maximum score for (b) is 

M1A1A0M1A0 
 

(b) ALT1   

M1 

Method using  
d

d

x
v

t
=  to form a differential equation in x and t, separate 

the variables and solve to the reach the from  ( )ln 1 2 ( )D x t C− = +   

where D is a non-zero constant. Condone a missing constant of 

integration.  M0 for use of suvat 

 

A1 

Correct equation in x and t, with or without C  

N.B. if they start with 2 1v x= − , allow M1A1 for 
1

ln(2 1) ( )
2

x t C− = +  
 

A1 Correct equation in x and t with the evaluated constant of integration.  

dM1 

Dependent on previous M. A complete method to obtain v as an 

exponential function in terms of t only.  

• 
1

ln( ) 1
2

v t− = −    ...v =  in terms of t 

• 2 21
(1 )

2

tx e −= −  then differentiate wrt t to obtain v = … in terms of t  

 

A1 Correct answer only  

(b) ALT 2   

M1 

Method to form a differential equation in v and t , separate the variables 

and integrate to the form  ( )ln  v Et C= +  where E is a non-zero 

constant. Condone a missing constant of integration.   

( )
d d d

2 2 ln 2  
d d d

v x v
v v t C

t t t

 
= −  = −  = − + 

 
 

M0 for use of suvat 

 

A1 
Correct equation in v and t, with or without C  

N.B. if they start with 2 1v x= − , allow M1A1  for ( )ln  v Et C= +   
 

A1 A correct equation in v and t   

dM1 
Dependent on previous M. A complete method to obtain v as an 

exponential function in terms of t only.  
 

A1 Correct answer only  
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Question 

Number 
Scheme Marks    

 

 

 

4(a) AD = 2.5a (seen or implied) B1 

Method for the difference in 2 EPE terms (at C and D) 

Eg 

Considering the whole string 
( ) ( )

2 2
5 3 4 3

2(3 ) 2(3 )

mg a a mg a a

a a

− −
−  

 

Considering two half strings  
( ) ( )2 235 3

22 2

3 3
2 2

2 )
2

2( ) 2( )

mg a amg a a

a a

 −−
  −
  

              

M1 

1

2
mga * A1* 

 (3) 

4(b) 

GPE term,  
3

2

a
mg

 
 
 

 B1 

Work-energy equation with all required terms M1 
2

23 1 1 3 1 1 3

2 2 2 2 2 5 2

a ag a
mg mV m mga mg

    
= − + +         

 
A1 

A1 

29

10

ag
V =  A1 

 (5) 

  (8) 

Notes for question 4 

(a)   

B1 Seen or implied eg DB = 2.5a or 2.5a used correctly in EPE expression.  

M1 

Complete method using 2 EPE terms to form an expression for the 

change in EPE, accept subtraction either way round. The EPE terms 

must have the form 
2

2

x

l


where l is the relevant natural length, i.e.

3
 or 3

2
a a

 
 
 

 and x is the extension, in terms of a, at C or D respectively.   

 

A1* Given answer obtained from fully correct working.   

(b)   

B1 Correct GPE term , 
3

2

a
mg

 
 
 

  seen or implied  
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M1 

Complete method to form a dimensionally correct work-energy 

equation. All required terms present and no extra: GPE change, 2 KE 

and change in EPE. May use the EPE change from (a) or start again with 

2 EPE terms of the correct structure (kmg). The work-done against 

resistance must have the form 
1

5
mg distance where distance is in terms 

of a. Condone ± sign errors on terms.  

Allow different rearrangements of the work-energy prinicple.   

For example,    Loss = Gain + WD ,    Initial – Final = WD 

 

A1 Correct unsimplified equation with at most one error  

A1 Correct unsimplified equation  

A1 

Correct answer in terms of ag. Accept 1.7 ag  or better.  

If the answer is in decimal form it must be rounded correctly. 

Calculator display for 
29

10
 is 1.702938637 
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Question 

Number 
Scheme Marks    

 

 

 

 

5(a) 

Form an energy equation from A to B M1 

21
cos sin

2
mv mgr mgr = −    A1 

2 2 (cos sin )v gr  = − * A1*      

 (3) 

 

5(b) 

N2L towards O with R = 0  M1 
2

sin
mv

mg
r

 =  A1 

Eliminate v2 

1
sin (cos sin )

2
mgr mgr  = −  

M1 

( )3sin 2cos =       
2

tan
3

 = * A1* 

 (4) 

5(c) 

Expression for the horizontal component of the speed of P at C. 

Condone cos/sin confusion. 
M1 

For example,  

cos   or  sinhorizW W v =   
8

13 13

gr 
=  
 

 
A1 

Method to form relevant equation for the motion from A to C or B to C. 

Condone cos/sin confusion, consistent with their horizontal component. 
M1 

[1]  Energy from A to C 

21
cos

2
mW mgr =  

[2]  Energy from B to C 

2 21 1
sin

2 2
mW mv mgr − =  

[3]  Vertical motion under gravity from B to C  

( )
22( sin ) cos 2 sinw v gr  = +  

A1 

Dependent on the previous M only. Follow their notation.  

Use method [1] or [2] to find an expression for the speed of P at C in 

terms of g and r only. 

dM1 
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6

13

gr
W
 

=  
 

 

Or 

Use method [3] to find the vertical component of the speed of P at C in 

terms of g and r only.  

For example,  
70

sin  or 
13 13

vert

gr
W W =  

Dependent on the first two M marks. Use the motion of P at C to form 

an expression in   only. 
dM1 

Obtain given answer from correct working 

2
cos

39
 = * A1* 

  (7) 

  (14) 

Notes for question 5 

(a)   

M1 

Complete method to form a dimensionally correct conservation of 

energy equation in (m), g, r and α (m must be seen at some stage). All 

required terms present and no extra. Condone sign errors and sin/cos 

confusion on GPE terms.  

 

A1 A correct equation   

A1* Given answer correctly obtained and written exactly as printed.   

(b)   

M1 

Use N2L to form a dimensionally correct equation of motion towards O. 

All required terms present with no extras. If R is present, must use R = 0 

at some point. M0 if R is never zero. Condone sin/cos confusion. 

 

A1 A correct equation  

M1 
Eliminate 2v using the given answer in (a) to form an equation in α (m 

and g) 
 

A1* 
Given answer correctly obtained. A line of working with terms collected 

must be seen before reaching the given answer.  
 

(c)   

 

Note:  
3 2 2

cos , sin ,
13 13 13

gr
v = = =  

8 70 6
, ,

13 13 13 13 13
horiz vert

gr gr gr
W W W= = =  

 

M1 
Use of constant horizontal velocity component at C, condone sin/cos 

confusion.  
 

A1 Correct equation (follow their notation)  

M1 

Energy equation with the correct terms or use of 2 2 2v u as= + vertically. 

Condone sin/cos confusion consistent with their horizontal component. 

If t is used in a suvat equation, a second suvat equation is also required 

to eliminate t correctly. 

 

A1 A correct equation (follow their notation)  

dM1 
Dependent on the previous M mark only. Accept expressions for the 

speed or velocity squared. Follow their notation. 
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Use method [1] or [2] to find an expression for the speed of P at C in 

terms of g and r only. 

or 

Use method [3] to find the vertical component of the speed of P at C in 

terms of g and r only.  

dM1 
Dependent on the first 2 method marks. Use the motion of P at C to 

form an expression in   only. Accept the trig expression squared. 
 

A1* 
Correctly obtain the given answer.  

A0* if the final answer comes from working with a decimal value of  α  
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Question 

Number 
Scheme Marks    

 

                  

 

 

6(a) 
Use of 2dxy x with circle equation  M1 

2 2

0

( )d

a

x a x x−  A1 

2 2 4 4

0

 =
2 4 4

a

a x x a 
− 

 
 A1 

Use of                               

2 2

0

3

( )d

2

3

a

x a x x

x

a





−

=


 dM1 

4

3

4
2

3

a

a





 
  

 
 
  

                                = 
3

8
a * A1* 

 (5) 

 

6(b) 

 

Mass ratios:       8               1                  7 B1 

Distances:         
3

8
a           

3

16
a              y  B1 

3 3
8 1 7

8 16

a
a y −  =  M1 

( )
45

112
y a=  * A1* 

 (4) 

 

6(c) 

Form a moments equation about an axis perpendicular to OC 

• Axis through O:    ( )8 0 1 7
2

a
x +  =  

• Axis through A:  8 1 7
2

a
a x −  =  

• Axis through B:  
3

8 1 7
2

a
a x −  =  

If equation is seen in earlier working, it must be used in (c) to earn the 

marks in (c) 

M1 

Correct x  for their axis through 

          O:  ( )
14

a
x =               A: ( )

15

14

a
x =          B: ( )

13

14

a
x =   

 

A1 
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Method to find an expression for tan of a relevant angle dM1 

tan
45

112

x

a

 =  
A1ft 

8
tan

45
 =  A1 

 (5) 

  (14) 

Notes for question 6 

 

(a) N.B. M0 for a lamina  

M1 

Use of 2dxy x with their attempt at a circle equation. The equation for y 

must be substituted into the formula in terms of x.  

Allow use of alternative forms if their circle equation is substituted in 

correctly to give an equation with one variable (including the ‘dx’)  

For example use of 2dyx y  would need the circle equation substituted 

in for x2 to give an integral in terms of y. 

Condone consistent use of r instead of a. 

 

A1   Correct expression with correct limits seen at some stage 2 2

0

( )d

a

x a x x−   

A1 
Correct expression 

4

4

a
. If 

4

4

a
 is not explicitly stated, accept correct 

integrated expression with correct limits.  

 

dM1 

Dependent on previous M mark. A complete method to find the required 

distance using the equation of a circle. They may use 32

3
a  or integrate 

correctly to find the volume. 

2 2

0 0

3 2

0

d d

    or     
2

d
3

a a

a

xy x xy x

x x

a y x

 

 

= =
 



 

If seen,  and/or  must be present in both numerator and denominator. 

 

A1* 
Given answer obtained from complete and correct working. Must be 

positive and in terms of a. Condone r replaced with a at the final stage. 
 

(b) N.B. For a lamina, max score 0100  

B1 Correct mass ratios seen or implied.  

B1 Correct distances, allow if measured from a parallel axis. Ignore signs.  

M1 

Method to form a dimensionally correct moments equation (the small 

hemisphere must be subtracted from the large hemisphere). All required 

terms present.  

 

A1*   Given answer obtained from a fully correct moments equation.   

(c) N.B. M0 for a lamina  

M1 
Method to form a dimensionally correct moments equation about an axis 

perpendicular to OC (the small hemisphere must be subtracted from the 
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large hemisphere). All required terms present. Use of correct mass 

ratios. Both distances must be measured from the same axis.  

A1 Correct distance for their axis, accept ±  

dM1 

Dependent on previous M. Find an expression for tan of a relevant angle 

( )( ) or 90 − . Must be dimensionally correct.Must use the given 

answer from (b) and x  as the distance to the axis through O. The correct 

addition or subtraction is required if an alternative axis is used. Condone 

if expressed immediately as 1

45
112

tan
x

a
 −  
=  

 
and condone the reciprocal. 

 

A1ft 
Correct equation. Follow through their calculated x  

Do not condone the reciprocal. Must be tan = …    
 

A1 
Correct exact answer.  Must be tan = …   ISW 

Accept recurring decimal with correct notation. 0.17  
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Question 

Number 
Scheme Marks    

7(a) 

 

 

Equation of motion for P at a general position 

PB PAT T mx− =  
M1 

Use HL in the equation of motion M1 

2
(0.5 ) (1.5 )

2 3

mg mg
L x L x mx

L L
− − + =  

A1 

A1 

Obtain SHM equation of the correct form and conclude 

 
4

3

g
x x

L
− =    and   SHM   

A1* 

Use of   2 4

3

g

L
 =   with the formula 

2
period = 




   dM1  

Must include working that leads to the given answer for the period. 

For example 

• Clearly identify   within the period formula to reach the answer 

2 2 3
period = 

4

3

L

gg

L

 



= =  

• Clearly identify   and state the period formula to reach the answer

4 2 3
   ,  period = 

3

g L

L g


 


= =  

( )
3

period =
L

g
  

A1* 

 (7) 

 

7(b) 

amplitude 0.5L=  B1 

4

3
MAX

g
v a

L
=   M1 

3

gL
=     A1 

 (3) 

7(c) 

Method for use of SHM equation for displacement with their amplitude. 

[1] cosx a t=  

[2] sinx a t=   

[3] cosx a t= −  

[4] sinx a t= −  

[5] Any of the above with their x found after use of 
2 2 2 2( )v a x= −  

M1 
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Form SHM equation with 
12

gL
v =  

[1] sinv a t = −  

[2] cosv a t =   

[3] sinv a t =  

[4] cosv a t = −  

[5] 2 2 2 2( )v a x= −  

M1 

Correct equation in g, L , t (and  ).  

[1] sin
12 3

gL gL
t= −  

[2] cos
12 3

gL gL
t=  

[3] sin
12 3

gL gL
t=  

[4]  cos
12 3

gL gL
t= −   

[5]   Correct expression for x:  

2

2 2 3

12 4 4

gL L
x x L

 
= −  = 

 
   

Accept answers from correct working which may include changing 

methods eg using [1] initially then switching to [3] in order to use an 

acute angle. 

A1 

Correct expression for a relevant time. No need to replace    

[1]  
11 1

sin
2 6

t


 

−    
= − = −   

   
 

[2]  
11 1

cos
2 3

t


 

−    
= =   

   
 

[3]  
11 1

sin
2 6

t


 

−    
= =   

   
 

[4]  
11 1 2

cos
2 3

t


 

−    
= − =   

   
 

[5]  Correct for their approach above  

Accept answers from correct working which may include changing 

methods  

A1 

Complete method to find the total time in terms of L and g 

[1]  
1 3

4 4
6 2

L
t

g

   
− = − −      

   

[2]  period 4t− =   
3 1 3

4
3 2

L L

g g




  
−      

 

[3]  
1 3

4 4
6 2

L
t

g

   
=      

   

dM1 
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[4]  4 periodt − =   
2 1 3 3

4
3 2

L L

g g




  
−     

 

[5] Correct for their approach above 

Accept answers from correct working which may include changing 

methods. 

3

L

g
  o.e. A1 

  (6) 

              (16) 

Notes for question 7 

(a)   

M1 

Equation of motion in a general position ie the tension expressions 

never take a fixed value. Allow a for acceleration here. Required terms 

present with no extras. Condone sign errors but must have a difference 

between TAP and TBP.  

 

M1 

Use of Hooke’s Law in an equation of motion in a general position with 

natural length and modulus of elasticity paired correctly. Accept 

extensions in terms of L and x if they sum to 2L. Allow a for 

acceleration for the method mark only. Condone sign errors.  

 

A1 

Unsimplified equation with at most one error. Acceleration must have 

the form x  seen at some stage. Incorrect acceleration notation is an 

accuracy error. 

 

A1 
Fully correct unsimplified equation. Must use x  for acceleration at some 

stage. 
 

A1* 

Correct SHM equation and conclusion. Equation must be in the required 

form, 2x x= −  with x  for acceleration and where  is correct in terms 

of g and L. 

Conclusion must include  ‘SHM’  

 

dM1 
Dependent on both previous M’s. Use of 

2


 where  has come from 

an attempt at using N2L at a general point. 

 

A1* 

Obtain the given answer for the period. Must follow from a complete 

and correct solution. At least one line of working must be seen between 

4

3

g
x x

L
= −  and reaching the given period. 

N.B. 

The score of M1 DM1 A1 A1 A0* DM1 A1* is possible if there is no 

conclusion of ‘SHM’ 

The score of M1 DM1 A1 A0 A0* DM1 A1* is possible if x  is not used 

for acceleration. 

 

(b)   

B1 Amplitude 0.5L= , seen or implied  

M1 
Complete correct method,  amplitude 

4

3

g

L
 . No need for amplitude to 

be substituted. 

 

A1 Correct answer in terms of L and g expressed as a single term then ISW.  
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i.e. For the final A, accept 
1 4

2 3

gL
 but not 

1 4

2 3

gL
  until expressed 

as a single term. 

(c) 

N.B. A score of M0M1 is only possible for the first 2 marks if [5] is 

used to find x but this is never substituted correctly into an SHM 

displacement equation. 

 

M1 

Method using SHM equation for displacement. Award if seen in part (c) 

with their amplitude substituted. This mark may be implied by using the 

SHM equation for velocity in terms of t. 

 

M1 Method using a relevant SHM equation with velocity, 
12

gL
v =   

A1 Correct equation in g, L , t (and  ) using 
12

gL
v =   

A1  Correct expression for a relevant time. No need to replace  .  

dM1 
Dependent on both previous M marks. Complete method to find the total 

time in terms of L and g only. 
 

A1 

Correct answer in terms of L and g  e.g 
3

L

g
 , 

3

3

L

g


  

Accept any equivalent expressed as a single term then ignore any 

subsequent surd manipulation. 

N.B. 
3

4
12

L

g

 
  
 

 is not a single term until written without the 

multiplication sign i.e. 
4 3

12

L

g


 

Do not ISW if the method continues and is not complete at this stage.  
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