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Question Answer Marks Guidance 

7(a) 
( ) ( )21 d 1
2 11 12 4 11

3 d 3
= − +  = −

v
v t t t

t
 

M1 Expand to a 3-term quadratic equivalent and 

attempt to differentiate (oe e.g. product rule), 

decrease power by 1 and a change in coefficient in 
at least one term; allow un-simplified 

=
v

a
t

 is M0.  

 
( ) 21
4 2 11 1 m s

3

− − = −  
A1 Must be negative. 

  2  

7(b) Attempt to integrate *M1 Expand to a 3-term quadratic equivalent and 

attempt to integrate, increase power by 1 and a 
change in coefficient on the same term. 

s = vt is M0. 

 
( )

3 21 2 11
12

3 3 2

 
= − + + 

 

t t
s t c  

A1 Allow un-simplified. 

 [P changes direction when] t = 1.5 *B1 t = 1.5 SOI. 

 
Attempt to evaluate their 

3 21 2 11
12

3 3 2

 
− + 

 

t t
t  for t = 0 to t = 1.5 and t = 1.5 to  

t = 3 

DM1 Using the correct limits correctly. 

 Total distance is 2.625 1.125   3.75 + − =   m A1 If no integration seen, then B1 for 3.75 (so 2 

marks max.).  

  5  

1
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Question Answer Marks Guidance 

7(c) Attempt to evaluate their s for t = 0 to t = 4 M1 
OE e.g. compare 

1.5

0
 d v t  with 

4

1.5
 d v t  

or setting their three-term cubic expression in t 
(with no constant term) equal to zero and 

attempting to solve or attempt discriminant. 

 4

0

8
 d 0

9
=  v t  so, no P does not return to O 

A1 OE e.g. obtaining 24 33 72 0− + =t t  and showing 

that this has no real roots (and hence P does not 

return to O). 
 

24 33 72 0− + =t t  gives  

( )
22 4 33 4 4 72 63− = − −   = −b ac .  

 

22 11
4 0

9 6
− + =t t  gives  

2

2 11 2 7
4 4 4

6 9 36

 
− = − −   = − 

 
b ac .  

  2  

2
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Question Answer Marks Guidance 

1 Any method to find x , or  a or getting an equation relating x  and a  

For example: 
 

40
2
=

x
  

or 2 40= x   

or ( ) 21
40 2 0 2

2
=  +x   

or 
0

40
4 6

−
= −

−

x
  

or 21
4

2
=  x a   

M1 Condone assumption that speed is 40 at the end of first 

phase of motion. 

 

Allow e.g. 
1

4 40
2

=  x , 

( )
1

0 40 4
2

= + x ,  

2 240 0 2= + ax , 

40 0

4

−
=a  , 

21
40 4 4

2
=  −  x a .  

 x = 80 A1 CWO. 
Must be   =x  

M1A0 for those who have 
0

40
4 6

−
=

−

x
 and have 

80= −x  followed by 80=x  without any explanation. 

 a = 10 A1 CWO. 

  3  
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Question Answer Marks Guidance 

3(a) 
( )

1
175 15 20

2
= + t  

M1 For complete method to get an equation in time only 

using 175=s , 15=u  and 20=v . 

May see 0.5=a . 

 Time = 10 s A1  

  2  

3
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3(b)(i) 
Change in KE 2 21 1

1400 20 1400 15   
2 2

 
=    −   

 
 

( )280000 157500 122500  =  − =     

OR Work done against resistance  800 175   140000=   =   

B1  

 
Work done by engine 2 21 1

1400 20 1400 15 800 175
2 2

=   −   +   
*M1 Attempt at work energy equation. Correct number of 

relevant terms; dimensionally correct; allow sign 

errors. May see : Work done by engine DF 175=  . 

Using ( )
21

1400 20 15
2
  − is M0. 

For reference if correct WD 262500= , DF 1500= . 

 
( ) 2 21 1

Av power 1  0 1400 20 1400 15   800 175
2 2

 =   −   + their   
DM1 FT their 10 from 3(a) or if recalculated t  in 3(b)(i) 

 Average power = 26 250  W A1FT 
FT their value of t  only so 

262500

1  0their
 or 

1500 175

1  0



their
. 

Allow 26300 from correct working. 

Allow 26.25 kW or 26.3 kW with units. 

 Special case for using N2L Maximum 2 marks  

 2 220 15 2 175    0.5= +    =a a ;  

800 1400 0.5  1500− =   =DF DF   

B1 This is for getting 1500=DF . 

 ( )175 Average power 1  0   Average power 26250 =   =DF their  W 

OR 1500 15 22500=  =P  and 1500 20 30000=  =P  so 

( )
1

Average power 22500 30000 26250
2

= + =  W 

B1FT 
FT their value of t so 

1500 175

1  0



their
 

Allow 26.25 kW with units 

  4  
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3(b)(ii)  26250 800=their v  M1 For use of =P Fv . 

 
Speed = 32.8125 or 

525

16
  m s−1  

A1 OE. 

Allow 32.875 or 32.9 or better from use of 26300. 

  2  

    

Question Answer Marks Guidance 

4(a) 
[Height gained by P ( ) 21

]30  
2

= −Ps t gt  

[Height lost by Q ( ) 21
]10

2
= −Qs t gt  

*M1 
For use of 21

2
= +s ut at  at least once with = a g  and 

30= u  or 10= u . 

Allow this M1 only if using a found value of t . 

 
Meet when 2 21 1

30 10 15
2 2

− = − +t gt t gt   
DM1 For use of 15= P Qs s  with Ps  and Qs  of the correct 

form which would lead to a linear equation in t  (so in 

the expressions for  Ps and Qs  the signs of the 21

2
gt  

terms must be the same). 

 3
 or 0.75

4
=t  

A1 OE. 
CWO. 

 
Height = 19.6875 m or 

315

16
 m 

A1 Allow 19.7 or better. 

CWO. 
DO NOT ISW.  

  4  

4
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Question Answer Marks Guidance 

3(b)(ii)  26250 800=their v  M1 For use of =P Fv . 

 
Speed = 32.8125 or 

525

16
  m s−1  

A1 OE. 

Allow 32.875 or 32.9 or better from use of 26300. 

  2  

    

Question Answer Marks Guidance 

4(a) 
[Height gained by P ( ) 21

]30  
2

= −Ps t gt  

[Height lost by Q ( ) 21
]10

2
= −Qs t gt  

*M1 
For use of 21

2
= +s ut at  at least once with = a g  and 

30= u  or 10= u . 

Allow this M1 only if using a found value of t . 

 
Meet when 2 21 1

30 10 15
2 2

− = − +t gt t gt   
DM1 For use of 15= P Qs s  with Ps  and Qs  of the correct 

form which would lead to a linear equation in t  (so in 

the expressions for  Ps and Qs  the signs of the 21

2
gt  

terms must be the same). 

 3
 or 0.75

4
=t  

A1 OE. 
CWO. 

 
Height = 19.6875 m or 

315

16
 m 

A1 Allow 19.7 or better. 

CWO. 
DO NOT ISW.  

  4  

5
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Question Answer Marks Guidance 

4(b) 
     

3 3
  30 22.5         10 2.5  

4 4

   
 =  − =  =  − =     

   
P Qv g v g  

 

OR    2  30 2 19.6875 22.5   =  −  = Pv g  

( )  2  10 2 19.6875 15 2.5    =  −  − =  Qv g  

*B1FT For either expression for the speed of P  or Q  before 

impact FT 
3

 
4

=their t  and/or FT their height. 

315
19.6875

16
= = . 

 

The 2 M marks in 4(a) must have been awarded. 

 ( )0.1 22.5 0.4 2.5 0.1 0.4 +  = +  PQv  DM1 Use of conservation of momentum; correct number of 

non-zero terms, allow sign errors. 

22.5 and 2.5 coming from a correct method. 

Do not allow with 30= Pv  or with 10.= Qv  

If using mg  rather than m , then do not allow 

subsequent A marks. 

 6.5=PQv  A1 SOI, allow to 2sf. 

 2 2 6.5 2 19.6875= + v their g their  

OR 

 ( )20  6.5 2       2.1125= + −  =their g s s ,  

height above ground 2.1125 19.6875 21.8= + =   

hence 
2 20 2 21.8= + v g  

DM1 Dependent on previous M1 and B1. 

Complete method to get an equation in speed or 

(speed)2. 
May see 2.738061302=t . 

 Speed = 20.9   m s-1 or 2 109  m s-1 A1 20.88061303  

Use of g  in momentum equation can be awarded 

B1M1A0M1A0, 3 marks max. 

  5  

6
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6 
Acceleration = 0 when ( ) ( )

1 1

2 22 1 1 0   1 2
− 

+ − =  + = 
 

t t  3=t   
B1 

CWO. Those who use ( )
1

22 1
−

+t  or claim that 

( )
1

22 1 1
−

+ −t  is ( )
1

22 2 1
−

+ −t  score 0 marks.  

 
For attempt at integration of ( ) ( )

1

22 1 1
−

= + −a t  
*M1 

=v at  is M0. Of the form ( )  
1

21  + − +a t t c , where 

2a . 

 
  ( )   ( )  

1 1
1

2 2
2

1   4 1  
1

1
2

− +
= + − + = + − +

− +

v t t c t t c   
A1 Allow un-simplified. 

 
0 at  0 = = v t  4= −c  ( )

1

24 1 4
 
 = + − − 
 

v t t  
DM1 For attempt to find c  using 0 at   0v t= = .  

Must get a value for  c . M0 for stating 0 at  0 = = v t  

0=c  with no working. 

 Attempt to integrate    theirv , which has come from integration DM1 Increase power by 1 and change of coefficient on the 
same term from a 3 term expression in t  to get an 

expression of the form ( )
3

2
21+ + +p t qt rt , where 

0p , 0q  and 0r . =s vt  is M0. 

Dependent on previous 2 M marks. 

 
  ( )   ( )  

1 3
1 1 1 2

2 2
4 1 8 1

1 4   1 4  
1 1 1 3 2

1
2

+ += + − − + = + − − +
+

+

s t t t k t t t k   
A1 Allow un-simplified. 

Condone using +c  again. 

 3

22
8 1 8

4 3 4 3 0 0
3 2 3

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

  

 

OR evaluate  k  from using 0=s  when 0=t  AND substitute  3=t their  

DM1 Use of limits 0 and their positive 3 correctly, their 3 

must have come from considering given   0a = . 

Dependent on all 3 previous M marks. 

If evaluating k , then 
8

3
= −k  if correct. 
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Question Answer Marks Guidance 

6 
Distance 

13
m  or 2.17m

6
=  

A1 SC, If no integrating v  seen then SCB1 for 2.17 so 

B1M1A1M1SCB1 5 marks max 

  8  

7
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3(a) Velocity at t = 10 is 8 [m s–1] B1  

 
( )

1
8 40 80

2
 − =T   

OR 
1

8 80
2
  =t   20 =t  and   40= +T their t   

M1 Attempt to find time for deceleration. 

Using their 8. 

 Total time = 60 s A1  

  3  

3(b) Distance after 10 s = 55 m B1FT FT their 8 15 5+ v . 

 Distance after 40 s = 295 m B1FT FT their 8 15 35+ v . 

 

  

B1 For at least one quadratic the right way up or a straight line with 

positive gradient between 10=t  and 40=t . 

 B1 For fully correct, smooth and continuous at 10=t  and 40=t . 

Ignore values on s axis. 

Ignore curve for t >6 0  if shown on t-axis. 

  4  

10 

5
5 

29
5 

40 

8
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7(a) For an attempt at differentiation *M1 The power of  t must decrease by 1 in at least 1 term with a change 

of coefficient in the same term. 

 1

2
9

6
2

= −v t  
A1 Allow un-simplified. 

 16
0

9
=  =v t  

M1 For attempt to solve for t. 

Condone sign errors and transposing fractions. 

Correct squaring of √𝑡. 

 3
3

2
2

16 16 896
3 16 6 16 3 6

9 9 9

        −  −  −  =               

  

Or  

3

216 16 32
3 6 0

9 9 9

 
     −  − = −        

 

 

DM1 
Use of limits 0 and their 

16

9
 or their 

16

9
 and 16 correctly. 

 
For both i.e. ( ) ( )

16 16
F 16 F F   F 0

9 9

    
− − −       

    
their their  

OR ( ) ( )
16 16

F 16 F F   F 0
9 9

   
− + −       

   
their their  

OR ( )
16

F 16 2 F
9

 
−   

 
their  

DM1  

 928

9
 m 

A1 AWRT 103 m 

 

  6  

9



A-Level Mathematics: 9709 Mathematics June 2025 Question Paper  41

9709/41 Cambridge International AS & A Level – Mark Scheme 

PUBLISHED 

May/June 2025  

 

© Cambridge University Press & Assessment 2025 Page 15 of 15  
 

Question Answer Marks Guidance 

7(b) For integration *M1 The power of  t must increase by 1 in at least 1 term with a change 

of coefficient in the same term. 

 20.8 0.3 7.5= − +v t t  A1  

 29.6 0.3 0.8 17.1 0=−  − − =v t t  DM1 For using 9.6= −v  where 
2 = + +v pt qt r  where 0 and  0 p q  

(no restriction for r) and attempt to solve for t. 

 19
9  or

3

 
= − 

 
t  

A1  

 ( )2 30.4 0.1 7.5= − + +s t t t c   B1FT FT their v which is a 3 term quadratic in t. 

 
At 

3

29  3 9 6 9 27= =  −  =Xt s  
B1  

 At 
2 39  0.4 9 0.1 9 7.5 9 27= =  −  +  =Yt s  B1  

  7  

 

 

 

10


