Name: :}Funher Mathematics: 9231 Mathematics - Further November 2025 Question Paper 31

3

A particle P is moving in a straight horizontal line. At time s, the displacement of P from a fixed point
O on the line is xm and the velocity of P is vms™'. The acceleration of P is %(v2 +4)ms 2 in the
direction PO. Initially P is at O and is moving with velocity 2ms ™.

(a) Find an expression for x in terms of 7. [5]
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A particle P of mass mkg moving along a rough horizontal table has displacement xm from a fixed
point O on the table and velocity vms~—! at time 7s. 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 umg. The particle
P is initially at O with speed Ums~!.

_ 1 (kU+u
(a) Showthatt—gkln(kv+ﬂ). [4]

It is given that U = 10, £ = 0.04 and x = 0.2.
(b) Find the distance P moves before coming to rest. [4]
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5  Aparticle P of mass mkg is projected vertically upwards from a point O with an initial speed of 20 ms™!
and moves under gravity. There is a resistive force of magnitude 0.0257v*> N, where vms ™! is the
speed of P at time s after projection. The displacement of P from O is xm at time s after projection.

Additional page

If you use the following page to complete the answer to any question, the question number must be clearly
shown.

(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 7, while P is moving upwards. [4]
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A particle P of mass 8 kg is moving in a straight horizontal line. At time 7s, P has displacement x m from
a fixed point O on the line and velocity vms~'. The only horizontal force acting on P has magnitude
(x* + 4x) N and acts in the direction OP. When =0, x =0 and v = 1.

(a) Find an expression for v in terms of x, giving your answer in the form v = ax® +b, where a and b
are constants to be determined. [3]
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3 Aball of mass mkg is projected vertically upwards with initial speed U m s~! and moves under gravity.
At time 7s after projection, the ball has travelled a distance xm and its speed is vms™~'. There is a
resistive force of magnitude mkv? N, where k is a positive constant.

+kU?
(a) Show that the distance travelled by the ball when it is moving upwards is x = €1 In g . [4]
Y 2k 7\ g+ kv?

It is given that £ = 0.025 and that U = 20.
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(b) Find the time taken for the ball to reach its maximum height. [4]



