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7(a) 
2 2

d 2tan
d 2 cos
y gx
x u

θ
θ

= −   M1 Valid attempt at differentiating. 

 d 1
d
y
x
= −   

B1  

 4 2
3 451 Ax− = −   M1 Form equation with –1 and attempt to find a value for Ax . 

 105
2Ax =   A1 52.5 or 525

g
. 

 35
4Ay =   A1 

8.75 or 175
2g

.   SC B1 for 35
4  OE from setting d 1

d
y
x
= + . 

 Alternative method for question 7(a) 

 Horizontally: 25cos 15θ= =Hv  
Vertically: 25sin 20Vv gt gtθ= − = −  

M1 Both equations, allow sign error. 

 At A:  tan 45 1= − ° = −V

H

v
v

 B1  

 7
2

20 1,   
15

gt t−
= − =   

M1 With RHS = –1, find value for t and Ax  or Ay  

 105
2Ax =   A1 52.5 or 525

g
. 

 35
4Ay =   A1 

8.75 or 175
2g

.   SC B1 for 35
4  OE from setting d 1

d
y
x
= + . 

  5  

1
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7(b) Let v  be the velocity before the collision at A. 
cos 15x xu u vθ= = =   

B1  

 15= − = −y xv v   B1  

 Speed: 2 2 15 2+ =x yv v  (m s–1)  B1 FT  

  3  

7(c) Let w  be the velocity after the collision. 
5
3 2w ev= =   

M1 Correct application of NEL. 

 A1  

 

( ) ( )

2
35
4 2 25

3

tan45
2 2 cos45

gxx− = −  , 29 35
5 4 0x x− − = . 

OR  
235 5 31 1

4 3 2 2 22 2 ,   t gt t= − × + =   

( )cos 45x w t=  5 3
3 2     = ×   

M1 Substitute values into trajectory equation and solve to find x. 
OR 
Complete method to find x that firstly determines the time of 
the flight after the particle strikes the barrier. 

 5
2x =  (metres) A1  

  4  

 
 

2
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4(a) Horizontal velocities are the same: 

cos cosqU U =   

B1 B0 M0 M0 A0 for using qU U= . 

 ( ) ( )2 21 1
2 2

sin sinqd U T gT U T gT = − + +   M1 Apply vertical equation of motion on both 

particles and combine.  

 
( )

cos
sin sin

cos


 



 
= +  

 

U
d U T T  

M1 Substitute qU  and simplify. 

 ( )sin cos tand UT   = +  A1 AG, shown convincingly. 

  4  

4(b) sin =U gT  B1 Correct equation for T.  

 
( )

2 sin
sin cos tan


  = +

U
d

g
  

M1 Substitute their expression for T in given 

result from part 4(a) OR complete method for 

finding d in terms of U and g only. 
May include unevaluated trigonometric 

functions. 

Note: 2  and  2d UT U gT= = . 

 2

=
U

d
g

  
A1  

  3  

3
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2(a) 
Use trajectory equation from MF19: 

2 2

2

co
tan

s2

gx
y x

u 
= − . 

2 2

2 21
5

10 25
2 2

2

x x
y x x

u u
= − = −  

B1 Allow equation derived from first principles. 

Substitute tan 2 = , 2 1
5

cos  = , 10g =  and simplify. 

AG, shown convincingly. 

  1  

2(b) 2

2

25 8
12 2 8

u


=  −   

M1 Substitute correctly and solve equation from part 2(a). 

 2 400u =     20u =  A1  

 225
0 2

400

D
D= −     leading to    0,   32D D= = .  

M1 Solve the equation from part 2(a) with 0y = . 

 225
7 2

400

D
D= −     leading to    4,   28D D= = . 

M1 Solve the equation from part 2(a) with 7y = . 

 28 32D≤ ≤  only. A1 Accept strict inequalities. 

  5  

4



A-Level Further Mathematics: 9231 Mathematics - Further June 2025 Question Paper  31

9231/31 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 2
210 35 35 1

2 24
gt t= − +

×
 

B1 Use trajectory equation to set up quadratic in 
tant θ=  using ( )35,10 . 

 26125 20160 11885 0t t− + =   M1 Form three-term quadratic in t  and equate to 0.    
OE, for example 21225 4032 2377 0t t− + = . 

 tan 0.769θ = leading to 37.6θ = ° . A1 If B0M0 earned, award B1 for correct answer. 

 tan 2.52θ =  leading to 68.4θ = ° . A1 If B0M0 earned, award B1 for correct answer. 

  4  

2(b) 
Use trajectory equation with y = 0:        2 2

20 tan (1 tan )
2 24

gx xθ θ= − +
×

 
M1 Complete method to find the range, x , using the 

larger of their two values found in part 2(a). 

 39.5 A1 Accept 39.4 39.5x≤ ≤ . 

 Alternative method for question 2(b) 

 Time of flight, 4.8sinT θ=  [= 4.4629…] 
24 cosx T θ=  

M1 Complete method to find the range, x , using the 
larger of their two values found in part 2(a). 

 39.5 A1 Accept 39.4 39.5x≤ ≤ . 

 Alternative method for question 2(b) 

 
Use range formula:     

2 sin 2ux
g

θ
=  

M1 Complete method to find the range, x , using the 
larger of their two values found in part 2(a). 

 39.5 A1 Accept 39.4 39.5x≤ ≤ . 

  2  

5
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7(a) sin 45yv U gT= −  

cos45x Uv =  

B1  

  1  

7(b) 
tan60  

y

x

v

v
= −    

B1 SOI 

 

2
3

2

U
gT

U

 
− 

= − 
 
  

 2 3 U gT U− = −  

M1 Substitute values for trigonometric ratios to obtain 

a linear equation in U  and T only. 

 

 
( ) ( ) ( )

2
1 3 1 3 2 6     

2 22

U U U
T

g gg
= + = + = +  

A1 AG, shown convincingly. 

  3  

7(c) 

2

U
D T=         

B1 D  in terms of U  and T . 

 
21

2
2

U
H T gT=  −    

B1 H  in terms of U  and T .   

With or without modulus sign. 

 

( )( )
21 1 1 1

2 2 2 2

1
2

2 2 6
1 32

22

2

U
T gT U

U
T

 − − +
−

= =



  

M1 OE 

Obtain a numerical value, may be un-simplified. 

Division or ratios. 

With or without modulus sign. 

 : 1 :1 3H D = +        A1 OE (for example : 3 1: 2H D = − ), CWO 

6
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7(c) Alternative method for question 7(c) 

 
( )2 6

22

U U
D

g

 
= + 

 
 

B1 D  in terms of U  and g . 

 

( ) ( )
2 2

1
2

2 6 2 6   
2 2 22

U U U U
H g

g g g

    
= + − + = −    

      

 
B1 H  in terms of U  and g .   

With or without modulus sign. 

 

( ) ( )

( )

2

1
2

2 6 2 6
2 22 1 3

2
2 6

22

U U U
g

g g

U U

g

   
+ − +   

    −
=

 
+ 

 

 

M1 OE 

Obtain a numerical value, may be un-simplified. 

Division or ratios. 

With or without modulus sign. 

 : 1 :1 3H D = +  A1 OE (for example : 3 1: 2H D = − ), CWO 

 Alternative method for question 7(c) 

 
( )2 6  

22

U U
D

g
= +   

B1 
( )

2

1 3
2

U
D

g
= +   

 2 2

6 2
2

2 2
U U gH

   
 = −      
   

 

B1  

 
( )

2

 
2

U
H

g
 =   

M1  

 : 1 :1 3H D = +       A1 OE (for example : 3 1: 2H D = − ), CWO 

  4  

7
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7(d) 2 3 2
   

3 2 3
yw U U

 
=  =  

 

 
B1 OE, accept un-simplified. 

Allow negative sign. 

 
2

2

22
2

2 12

3
 

2
 y

U
w U Uw  = + 

 
= +  

 
  

M1  

 72 1
3 2 6

w U U= + =   A1 CWO 

  3  

 

 

 

8


