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3 A particle P is moving in a straight horizontal line. At time t s, the displacement of P from a fixed point 

O on the line is x m and the velocity of P is msv 1- . The acceleration of P is ( )v 4
2
1 2 +  ms 2-  in the 

direction PO. Initially P is at O and is moving with velocity ms2 1- .

 (a) Find an expression for x in terms of t. [5]
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 (b) Find the time when P next goes through O.  [2]
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7 A particle P of mass m kg moving along a rough horizontal table has displacement x m from a fixed point O on the table and velocity v m s 1-  at time t s. The particle P is subject to a resistive force of magnitude mgkv N, where k is a positive constant, and a frictional force of magnitude mgn . The particle P is initially at O with speed U m s 1- .

 (a) Show that lnt gk kv
kU1

n
n= +

+e o. [4]
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 It is given that U 10= , .k 0 04=  and .0 2n = .
 (b) Find the distance P moves before coming to rest. [4]
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 (c) Find the average speed of P over the period it is moving. [2]
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................

* 0000800000015 *

DO
 NO

T W
RIT

E IN
 TH

IS M
AR

GIN
     

     
     

   D
O N

OT
 WR

ITE
 IN

 TH
IS M

AR
GIN

     
     

     
   D

O N
OT

 WR
ITE

 IN
 TH

IS M
AR

GIN
     

     
     

   D
O N

OT
 WR

ITE
 IN

 TH
IS M

AR
GIN

     
     

     
   D

O N
OT

 WR
ITE

 IN
 TH

IS M
AR

GIN

DFD

4



A-Level Further Mathematics: 9231 Mathematics - Further November 2025 Question Paper  32Name: 16

9231/32/O/N/25© UCLES 2025

Additional page
If you use the following page to complete the answer to any question, the question number must be clearly shown.
............................................................................................................................................................................
............................................................................................................................................................................
............................................................................................................................................................................
............................................................................................................................................................................
............................................................................................................................................................................
............................................................................................................................................................................
............................................................................................................................................................................
............................................................................................................................................................................
............................................................................................................................................................................
............................................................................................................................................................................
............................................................................................................................................................................
............................................................................................................................................................................
............................................................................................................................................................................
............................................................................................................................................................................
............................................................................................................................................................................
............................................................................................................................................................................
............................................................................................................................................................................
............................................................................................................................................................................
............................................................................................................................................................................
............................................................................................................................................................................
............................................................................................................................................................................
............................................................................................................................................................................
Permission to reproduce items where third-party owned material protected by copyright is included has been sought and cleared where possible. Every 
reasonable effort has been made by the publisher (UCLES) to trace copyright holders, but if any items requiring clearance have unwittingly been included, the 
publisher will be pleased to make amends at the earliest possible opportunity.
To avoid the issue of disclosure of answer-related information to candidates, all copyright acknowledgements are reproduced online in the Cambridge 
Assessment International Education Copyright Acknowledgements Booklet. This is produced for each series of examinations and is freely available to download 
at www.cambridgeinternational.org after the live examination series.
Cambridge Assessment International Education is part of Cambridge Assessment. Cambridge Assessment is the brand name of the University of Cambridge 
Local Examinations Syndicate (UCLES), which is a department of the University of Cambridge.

* 0000800000016 *

DO
 NO

T W
RIT

E IN
 TH

IS M
AR

GIN
     

     
     

   D
O N

OT
 WR

ITE
 IN

 TH
IS M

AR
GIN

     
     

     
   D

O N
OT

 WR
ITE

 IN
 TH

IS M
AR

GIN
     

     
     

   D
O N

OT
 WR

ITE
 IN

 TH
IS M

AR
GIN

     
     

     
   D

O N
OT

 WR
ITE

 IN
 TH

IS M
AR

GIN

DFD

5



A-Level Further Mathematics: 9231 Mathematics - Further November 2025 Question Paper  34Name: 
8

9231/34/O/N/25© UCLES 2025

5 A particle P of mass m kg is projected vertically upwards from a point O with an initial speed of ms20 1-  
and moves under gravity. There is a resistive force of magnitude . Nmv0 025 2 , where msv 1-  is the 
speed of P at time t s after projection. The displacement of P from O is x m at time t s after projection.

 (a) Find an expression for v in terms of x, while P is moving upwards. [5]
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 (b) Find an expression for v in terms of t, while P is moving upwards. [4]
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1 A particle P of mass 8 kg is moving in a straight horizontal line. At time t s, P has displacement x m from 
a fixed point O on the line and velocity m sv 1- . The only horizontal force acting on P has magnitude 
( )x x43 +  N and acts in the direction OP. When t 0= , x 0=  and v 1= .

 (a) Find an expression for v in terms of x, giving your answer in the form v ax b2= + , where a and b 
are constants to be determined. [3]
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 (b) Find an expression for x in terms of t. [2]
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3 A ball of mass m kg is projected vertically upwards with initial speed m sU 1-  and moves under gravity. At time t s after projection, the ball has travelled a distance x m and its speed is m sv 1- . There is a resistive force of magnitude mkv N2 , where k is a positive constant.

 (a) Show that the distance travelled by the ball when it is moving upwards is lnx k g kv
g kU21 2

2= +
+f p. [4]
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 It is given that .k 0 025=  and that U 20= .
 (b) Find the time taken for the ball to reach its maximum height. [4]
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