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1. Abird leaves its nest at time ¢ = 0 for a short flight along a straight line.

The bird then returns to its nest.
The bird is modelled as a particle moving in a straight horizontal line.

The distance, s metres, of the bird from its nest at time ¢ seconds is given by

s = I%(’t“—-ZOﬂ +100£%), where 0 < <10

(a) Explain the restriction, 0 < ¢ < 10

(b) Find the distance of the bird from the nest when the bird first comes to instantaneous
rest.

(@ When k=0, S= ) (0% -20(0)3 +i00¢0)* ]
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2. A particle, P, moves along the X-axis. At time t seconds, t > 0, the displacement,

.. . 1
X metres, of P from the origin O, is given by x = Etz (1> =2t+1)

(a) Find the times when P is instantaneously at rest.
(b) Find the total distance travelled by P in the time interval 0 <t < 2

(c) Show that P will never move along the negative X-axis.
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3. A particle, P, moves along a straight line such that at time ¢ seconds, ¢ > 0, the velocity of P,
vms~', is modelled as

v=12+ 41—

Find
(a) the magnitude of the acceleration of P when P is at instantaneous rest,

)
(b) the distance travelled by P in the interval 0 <7< 3

3)

o el D V0

b 0 O
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b. S = g\/abé
=z §j(rz f&(—€2>ﬂ(/{’

“fiet c2tt ¢ I
3

\}

P 6 3 3 61 A 01 0 1 6


michellewright
Pencil

michellewright
Pencil

michellewright
Text Box
3.


PhysicsAndMathsTutor.com

-

&S o

\

= &

X8
<)

Sy vo,wquc
XKL
SBEBEEEK

Turn over »

1 1 6

A 0 1

1

P 6 3 3 6


michellewright
Pencil

michellewright
Pencil


PhysicsAndMathsTutor.com

4. A particle P moves along a straight line such that at time 7 seconds, ¢ > 0, after leaving
the point O on the line, the velocity, vms!, of P is modelled as

v=(7-20(t+2)

(a) Find the value of t at the instant when P stops accelerating.

(4)

(b) Find the distance of P from O at the instant when P changes its direction of motion.
3

In this question, solutions relying on calculator technology are not acceptable.

&) 'S'fOPS accelemﬁng': A= ﬂ'_". =

dt
V= (3-2¢)(t+2) =3b-2t +1¢

dv =3-(2x2)t
dt
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-3
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b) change. of directioh : V=0
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3
=(Bt-28+11dt
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5. At time ¢ seconds, where ¢ > 0, a particle P moves so that its acceleration a m s is given by
1
a = 5ti — 15¢2j
When ¢ = 0, the velocity of P is 20i ms™

Find the speed of P when ¢ =4
. "2, o
@ =S5tc-15t ,t=0,V=30. ms

\l/ Sped when, £ =l ? Displace menk
v? )O;M,k, Veloc:ty Infegrte

We azn ‘mlearo}e ouws Cquakion. Jov Accelerabion
acclerphion, with  fesfeet  fo t, e Fiha‘ an exprmson J:w fin Velocily .

=y o= 6t -I5t" jSt db = St and jlsﬁ"‘dhloe”’
*

=) JSt,&-lSt"‘s_ db= St -0t +c= VO

2
5 V= G-l 20 @
a
When £=h, we need bo lind Veoeiby=> V = S('-l)\g - IO('-JM; + 20 = ho-Boy+ 20,
: 5
=) V= 60; - B0y (valocty expesson fou Len)

We can Non fid the  Speed by Working out the magniude Since Speed
is He  Scbv  equielant of Uebcity.

—0
SM‘ I = \{EO) +(-%0) = lO_O_ms" O]
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6. Unless otherwise stated, whenever a numerical value of g is required, take g = 9.8 ms™ and give your
answer to either 2 significant figures or 3 significant figures.

At time ¢ seconds, where ¢ > 0, a particle P moves in the x-y plane in such a way that its
velocity vims™ is given by

1
v =1 2i— 4

When ¢ =1, P is at the point 4 and when ¢ =4, P is at the point B.

Find the exact distance AB.
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[In this question position vectors are given relative to a fixed origin O]

At time 7 seconds, where ¢ > 0, a particle, P, moves so that its velocity vms™!
is given by
3
v = 6ti — 5%

When 7= 0, the position vector of P is (—20i + 20j)m.

(a) Find the acceleration of P when ¢ =4

3)

(b) Find the position vector of P when ¢ = 4
3)
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8. A particle, P, moves with constant acceleration (2i — 3j)ms™

At time ¢ = 0, the particle is at the point 4 and is moving with velocity (—=i + 4j)ms™

At time ¢ = T seconds, P is moving in the direction of vector (3i — 4j)

— .
(a) Find the value of T. > A 3i- L"}\
= 34\_; - & /:} (4)
At time ¢ = 4 seconds, P is at the point B.
(b) Find the distance 4B.
“4)
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9. A particle P moves with acceleration (4i — 5j)ms™
At time 7 = 0, P is moving with velocity (-2i +2j)ms?! —) \Y\‘lm‘ Condihon

(a) Find the velocity of P at time ¢ = 2 seconds.

(2)
At time # = 0, P passes through the origin O. ) \“‘l\'ial Cordihon,
At time ¢ = T seconds, where 7 > 0, the particle P passes through the point 4.
The position vector of 4 is (Ai — 4.5j)m relative to O, where A is a constant.
(b) Find the value of T.
Q)]

(c) Hence find the value of A
2
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10. (i) At time ¢ seconds, where ¢ > 0, a particle P moves so that its acceleration ams™
is given by
a=(1-4)i+(3-A)j
At the instant when ¢ = 0, the velocity of P is 36ims™! —9 \n')\('\CL‘

AY N '\
(a) Find the velocity of P when ¢ = 4 Condiho

(b) Find the value of ¢ at the instant when P is moving in a direction
perpendicular to i

2 No l COvwmpanent

(i1) At time ¢ seconds, where ¢ > 0, a particle Q moves so that its position vector
r metres, relative to a fixed origin O, is given by

r=(2—1)i+3tj

Find the value of ¢ at the instant when the speed of Q is 5ms™!

L—§ Speed\ < \g_\
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