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4 A particle of mass 0.5kg moves along a horizontal straight line. Its velocity is vm s~! at Eimr. ts. ;I'hu
forces acting on the particle are a driving force of magnitude SON and a resistance of magnitude 2v°N .

The initial velocity of the particle is 3m s,

(a) Find an expression for v in terms of 1. [7]

(b) Deduce the limiting value of v. [1]
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4

A particle P of mass 5kg moves along a horizontal straight line. At time ¢s, the velocity of Pis yms™
and its displacement from a fixed point O on the line is xm. The forces acting on P are a force of

magnitude 5—%[114 in the direction OP and a resistive force of magnitude %v’N. Whent=0, x=0 and
v=23.
(2) Find an expression for v in terms of x. [6]

(b) State the value that the speed approaches for large values of x.
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3 Aparticle P is moving in a horizontal straight line. Initially P is at the point O on the line and is moving
with velocity 25ms™". At time ¢ s after passing through O, the acceleration of P is ﬁ%ﬂﬁ%m s in
the direction PO. The displacement of P from O at time ¢ isxm,

Find an expression for x in terms of 1. [5]
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_By Muhammad Shafig ur Rehman

A particle P of mass 4kg is moving in a horizontal straight line. At time rs the velocity of P is vms™'

and the displacement of P from a fixed point O on the line is xm. The anly force acting on P is a
resistive force of magnitude (4e™ +12)e™N. When r=0,x=0and v=

(a) Show by integration that v = H;%. [4]
(b) Find an expression for x in terms of .
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A particle P of mass lkg is moving along a straight line against a resistive force of magnitude

10Vv
(r+1)*

N, where vms ™" is the speed of P at time ¢s. When ¢ = 0, v = 25.

Find an expression for v in terms of 1.

[5]
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5 A particle P of mass mkg is projected vertically upwards from a point O, with speed 20ms™, and
moves under gravity. There is a resistive force of magnitude 2mv N, where vms™' is the speed of P at
time ¢ s after projection.

(a) Find an expression for v in terms of ¢, while P is moving upwards. (6]

The displacement of P from O is xm at time ¢ s.

(b) Find an expression for x in terms of ¢, while P is moving upwards.
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_v(1=-26Y
===

where vms™' is the velocity of P at time fs.

(a) Find an expression for v in terms of / and an arbitrary constant,

2 Aparticle P of mass mkg moves along a horizontal straight line with acceleration ams™

given by

(3]

(b) Giventhata =5 when = 1, find an expression, in terms of m and ¢, for the horizontal force gagjps
on P at time ¢,
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6

A particle P of mass 2kg moves along a horizontal straight line. The point O is a fixed point on this
line. At time rs the velocity of P is yms™" and the displacement of P from O is xm.

A force of magnitude (3:-%) N acts on P in the direction OP. When 1 =0, x = 8and v = —15,

(a) Show that v=— %{xl -4). [5]

(b) Find an expression for x in terms of 1.
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S Aparticle P is moving along a straight line with acceleration 3ku— kv where v is its velocity at time r,
u is its initial velocity and & is a constant. The velocity and acceleration of P are both in the direction of
increasing displacement from the initial position.

(a) Find the time taken for P to achieve a velocity of 2u. [3]

(b) Find an expression for the displacement of P from its initial position when its velocity is 2u. [5]
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2 A particle O of mass mkg fa]ls from rest under gravity. The motion of Q is resisted by a force of
magnitude mkv N, where vms ™" is the speed of 0 at time ¢ s and £ is a positive constant.

Find an expression for v in terms of g, k and 1. [6]
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7 A particle P moving in a straight line has displacement xm from a fixed point O on the line at time fs.

The acceleration of P, in ms™2, is given by -ELP - @ for x > 0. When ¢ = 0, x = 1 and P has velocity
X x
10ms~" directed towards O.
- . 10(1—2x
(a) Show that the velocity vms™" of P is given by v = —{I-—) [5]
(b) Show that x and ¢ are related by the equation e~ = (- 1)e*? and deduce what happens to
x as { becomes large.
(@ Aeo foo

c?flﬂ"s‘“ a = —_— = _;:

ar x
df‘ EVI{!"LK! i__...{rgé -Ax T2
® dr = e l1-2%] ~kof 1-3xK
= = e R

—4eol 2x-&
o (ix-l) €

Shafig.mathematician@gmail.com (Aitchison College Lahore Pakistan)

12



CAIE AS Level Further Mathematics Linear Motion By Muhammad Shafig ur Rehman
Q.12 Oct/Nov/P32/2020

7 A particle P of mass mkg moves in a horizontal straight line against a resistive force of magnitude
mikv*N, where vms™" is the speed of P after it has moved a distance xm and k is a positive constant,

The initial speed of Pis ums™",

(a) Show that x = }I-[nz when v= ;—nr. [4]

Beginning at the instant when the speed of Pis %u, an additional force acts on P. This force has

magnitude S—LH-N and acts in the direction of increasing x.

(b) Show that when the speed of P has increased again to ums~', the total distance trav is

given by an expression of the form
(4= —lar
3k \B—tai®)’
stating the values of the constants A and B, Q (7]
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