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Question Answer Marks Guidance 

4 
In equilibrium, 5 5 ,    = =

mge mg e a
a

. 
B1  

 Let x be the length of the string when speed of P is 7
5 ag . 

Energy equation in subsequent motion: 

( ) ( ) ( )
22

71
2 5

55
2 2

mg x amga mg e a x m ag
a a

−
− = + − +  

B1 At least one correct EPE term seen. 

 M1 Dimensionally correct energy equation with one KE term, 
two EPE terms and at least one GPE term. 

 A1 Fully correct energy equation. 

 2 225 60 27 0 − + =x ax a   M1 Three-term homogeneous quadratic equation in x  and a . 

 9
5x a=  only. A1  

 Alternative method for question 4 

 
In equilibrium, 5 5 ,    = =

mge mg e a
a

. 
B1  

 Let x be the extension when P is released. 
Energy equation in subsequent motion: 

( ) ( )
2 2

71
2 5

5 5
2 2

mga mgx mg e x m ag
a a

− = − +  

B1 At least one correct EPE term seen. 

 M1 Dimensionally correct energy equation with one KE term, 
two EPE terms and at least one GPE term. 

 A1 Fully correct energy equation. 

 2 225 10 8 0− − =x ax a   M1 Three-term homogeneous quadratic equation in x  and a . 

 ( )( ) 4
55 2 5 4 0,   x a x a x a+ − = =  only. 

Required length of string = 9
5 a . 

A1  

  6  

1
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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  

    

Question Answer Marks Guidance 

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  
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2(b) Let x be the extension in the string when P comes to rest. 

( ) ( )
2 21 1 1

3 2 3

2 2

2 2

mg mg
a x mg a x

a a
= + −  

M1 Dimensionally correct equation with two EPE 

terms and one work done term. 

Use of 1
2

mgx  as work done term can be 

awarded M1 only. 

 A1 Correct energy equation. 

May be unsimplified. 

 ( )( )2 2 1
6

18 9 0,     6 3 0               x ax a x a x a x a − + = − − = =   only.  A1 CWO 

 Alternative method for question 2(b) 

 Let x be the distance moved by P before coming to rest. 

( ) ( )
2 2

1 1 1
3 3 2

2 2

2 2

mg mg
a a x mgx

a a
= − +  

M1 Dimensionally correct equation with two EPE 

terms and one work done term. 

Use of ( )1 1
2 3
mg a x−  as work done term can 

be awarded M1 only. 

 A1 Correct energy equation. 

May be unsimplified. 

 2 1
6

6 0,     x ax x a− = =  

Extension = 1 1
3 6

a x a− =  

A1 CWO 

  3  

2
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6(a) N2L: 1 2T T kmg= +  B1  

 ( )
1

5 22 4

4

mg a BP a
T

a

− −
=  

B1 Apply Hooke’s law to string AP. 

 ( )
2

6 8

8

mg BP a
T

a

−
=  

B1 Apply Hooke’s law to string BP. 

 ( ) ( )5 22 4 6 8

4 8

57 2

4

8 114 4

mg a BP a mg BP a
k

k

mg

P

BP

a

a

ak

a

a

a
B

=

− − −
= +

−

−

=

 

M1 Substitute 1T  and 2T  into N2L and obtain linear 

expression for BP in terms of a  and k . 

 A1 AG, shown convincingly. 

 Alternative method for question 6(a) 

 N2L: 1 2T T kmg= +  B1  

 
1

5

4

mgx
T

a
=  

B1 Apply Hooke’s law to string AP, where x denotes the 

extension in string AP.  

 ( ) ( )
2

6 18 8 6 10

8 8

mg a x a mg a x
T

a a

− −  − 
= = 

 
 

B1 Apply Hooke’s law to string BP. 

 ( )6 105

4 8

15 2

4

15 2 57 2
18 18

4 4

mg a xmgx
kmg

a a

a ak
x

a ak a ak
BP a x a

−
= +

+
=

+ −
= − = − =

 

M1 Substitute 1T  and 2T  into N2L and obtain linear 

expression for x  in terms of a  and k  AND substitute 

their x  into 18BP a x= − . 

 A1 AG, shown convincingly. 

3
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6(a) Alternative method for question 6(a) 

 N2L: 1 2T T kmg= +  B1  

 ( )
1

5 4

4

mg x a
T

a

−
=  

B1 Apply Hooke’s law to string AP, where x denotes the 
length of string AP . 

 ( ) ( )
2

6 22 8 6 14

8 8

mg a x a mg a x
T

a a

− −  − 
= = 

 
 

B1 Apply Hooke’s law to string BP. 

 ( ) ( )5 4 6 14

4 8

31 2 31 2 57 2
, 22 22

4 4 4

mg x a mg a x
kmg

a a

a ak a ak a ak
x BP a x a

− −
= +

+ + −
= = − = − =

 

M1 Substitute 1T  and 2T  into N2L and obtain linear 

expression for x  in terms of a and k  AND substitute 

their x  into 22BP a x= − . 

 A1 AG, shown convincingly. 

 Alternative method for question 6(a) 

 N2L: 1 2T T kmg= +  B1  

 ( )
1

5 10

4

mg a x
T

a

−
=  

B1 Apply Hooke’s law to string AP, where x denotes the 

extension in string BP. 

 
2

6

8

mgx
T

a
=  

B1 Apply Hooke’s law to string BP. 

 ( )5 10 6

4 8

25 2 25 2 57 2
, 8 8

4 4 4

mg a x mgx
kmg

a a

a ak a ak a ak
x BP a x a

−
= +

− − −
= = + = + =

 

M1 Substitute 1T  and 2T  into N2L and obtain linear 

expression for x  in terms of a and k AND substitute 

their x  into 8BP a x= + . 

 A1 AG, shown convincingly. 

4
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6(a) Alternative method for question 6(a) 

 N2L: 1 2T T kmg= +  B1  

 
1

5

4

Amgx
T

a
=  or 

2

6

8

Bmgx
T

a
=  

B1 Apply Hooke’s law to string AP or BP, where Ax

denotes the extension in string AP and Bx  denotes the 

extension in string BP. 

 
1

5

4

Amgx
T

a
=  , 

2

6

8

Bmgx
T

a
= , 10A Bx x a+ =  

B1 Apply Hooke’s law to string AP and BP and recognise 

that the sum of the extensions in both strings is 10a. 

 5 6
, 5 3 4

4 8

A B
A B

mgx mgx
kmg x x k

a a
= + − =  

15 2

4
A

a ak
x

+
=    OR   

25 2

4
B

a ak
x

−
=  

Either 
15 2 57 2

18 18
4 4

A

a ak a ak
BP a x a

+ −
= − = − =   

OR     
25 2 57 2

8 8
4 4

A

a ak a ak
BP a x a

− −
= + = + =  

M1 Substitute 1T  and 2T  into N2L and obtain linear 

expression in Ax  and Bx  in terms of a and k AND use 

the expression and 10A Bx x a+ =  to obtain an 

expression for Ax  or Bx  only AND substitute their Ax  

into 18 ABP a x= −  or their Bx  into 8 BBP a x= + . 

 A1 AG, shown convincingly. 

  5  

6(b) ( ) ( )
2 2

6 18 8 5 14 4
18 8

2 8 2 4

mg a a mg a a
kmga kmga

a a

− −
+ = +

 
  

B1 At least one correct EPE term. 

 M1 Dimensionally correct energy equation with two EPE 

terms and at least one GPE term (no KE terms). 

 A1 Fully correct energy equation. 

 5
2

k =   A1  

  4  

5
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5 At maxv , 14
252 sin     T g gα  = =   M1 Allow sinT mg α= . 

 14 14
0.5 25

x g
=  leading to 1

5x = . 
A1 Find extension at maximum velocity. 

 
EPE at top: [ ]

214 0.3    1.26
2 0.5

×
=

×
 

 

EPE at bottom: ( ) [ ]
214 " "  

   0.56
2 0.5

their x×
=

×
 

B1 FT One correct EPE term seen anywhere. 
FT only on their x found using a correct method 
(dependent on first M mark). 

 
( ) ( ) 22

21
2

14 " "  14 0.32 sin 0.8 0.5 " " 2
2 0.5 2 0.5

their x
g their x vα

××
+ + + = + × ×

× ×
 

M1 Dimensionally correct, including KE, GPE, and 
at least one EPE. 

 A1 FT Correct equation.  
FT only on their x found using a correct method 
(dependent on first M mark). 

 2 0.91 9.1v g= =  leading to 3.02v = m s–1. A1 3.016620625v = …   

  6  

6



A-Level Further Mathematics: 9231 Mathematics - Further June 2025 Question Paper  33

9231/33 Cambridge International AS & A Level – Mark Scheme 

PUBLISHED 

May/June 2025  

 

© Cambridge University Press & Assessment 2025 Page 10 of 17  
 

Question Answer  Marks Guidance 

2(a) 
( )

2 11
30

sin30
2

mg
x a mgx mgx

a
− = −  

M1 Energy equation with all three terms. 

Dimensionally correct. 

 B1 Two terms correct (need not be in equation). 

 A1 Correct energy equation. 

 2 215 34 15 0

(3 5 )(5 3 ) 0

x ax a

x a x a

− + =

− − =
 

M1 Simplify to three-term homogeneous quadratic 

equation and attempt to solve. 

 5
3

x a=   A1 CAO, must reject 3
5

x a=  if seen. 

  5  

2(b) 2
3

T mg=  B1  

 2 1
3 2

sin30    F T mg mg mg = − = −   M1 Equation for F. Allow sin/cos mix. 

Allow sign errors. 

 1
6

mg  A1  

  3  

7


