3

Two particles P and Q, of masses 0.2 kg and 0.5 kg respectively, are at rest on a smooth horizontal
plane. P is projected towards Q with speed 2ms™!.

(a) Write down the momentum of P.

.............................................................................................................................

.........................................................................................

............................................................................

........................................................................................................................................................

(b) After the collision P continues to move in the same direction with speed 0.3 m s7!

Find the speed of Q after the collision.

........................................................................................................................................

........................................................................................................................................................

........
.............................

...............

...................................................................

........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................

........................................................................................................................................................
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A car of mass 1800kg is travelling along a straight horizontal road. The power of the car’s engine is
constant. There is a constant resistance to motion of 650N

(a) Find the power of the car’s engine, given that the car’s acceleration is 0.5ms
is 20ms~1,

2 when its speed

0§ ms Gl
....................... e R E 3 ma

................................................................

......................... DBz 1800x0:5...

................................................................................................................................................

........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................
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A block of mass m kg is held in equilibrium below a h(l) {(,)‘ntal ceiling by two strings, as shown in the

diagram. One of the strings is inclined at 45° to the horizontal and the tension in this string is 7 N.
The other string is inclined at 60° to the horizontal and the tension in this string is 20N.

Find T and m.

.....................................

................................................................................................................................................................

RI):.. TonlS... v 206060~ 10m. =0 .
=0

.......................

\l

........................................

...................................................... O = 0.4 10N

................................................................ M =I+J§
.................................................................................. A3

................................................................................................................................................................
................................................................................................................................................................
................................................................................................................................................................
................................................................................................................................................................
................................................................................................................................................................

................................................................................................................................................................
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>t (s)

The diagram shows a velocity-time graph which models the motion of a car. The graph consists of
four straight line segments. The car accelerates at a constant rate of 2ms~? from rest to a speed of
20ms™' over a period of T's. It then decelerates at a constant rate for 5 seconds before travelling at a
constant speed of Vms™! for 27.5s. The car then decelerates to rest at a constant rate over a period

of 5s.

(a) FindT.

9709/42/0/N/20
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(b) Given that the distance travelled up to the point at which the car begins to move with constant
speed is one third of the total distance travelled, find V. [4]
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8
5 A particle is projected vertically upwards with speed 40 ms™" alongside a building of height Am.
{a) Given that the particle is above the level of the top of the building for 4, find A. [4]

Fionl..00i5ion00n. Mgt ) PO

................................................................................................................................

........................................................................................................................................................

..........................................................................................................................

...............................................................................................................................

.........................

..............................................................................................................................

.............................. ST VT U - A
Mz 0 1.5 20 ri(iox2

.......................................................................

.......................................................................................

.............................................................................................................................

..............................................................................................................................

........................................................................................................................................................

.................................................................................................................

........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................

........................................................................................................................................................
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(b) One second after the first particle is projected, a second particle is projected vertically upwards
from the top of the building with speed 20ms™'.

Denoting the time after projection of the first particle by ¢ s, find the value of f for which the two
particles are at the same height above the ground. [4]

.................................................................................................................

..........................................................................................................................

.......................................................................................................................................................

................................

.......................................................................

........................................................................................................................................................

....................................................................

..........................

.....................................................................

az7l0 | R0k D s St IOt e
bt g2 -5 0 28
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................................ S5t £ 20 £ RS

....................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................
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6 A block of mass 5 kg is placed on a plane inclined at 30° to the horizontal. The coefficient of friction

between the block and the plane is p.

@ S

\ SOces30
\

______________ B0s:
aa S0

Fig. 6.1

When a force of magnitude 40N is applied to the block, acting up the plane parallel to a line of
greatest slope, the block begins to slide up the plane (see Fig. 6.1).

Show that u < —;-\/3

....................................................................................................................................................

...............................

...................................................

..............................................................

........................................................ A }ZS\E;/M,
.......................................... 25@/u.<.15

15

........................................................................................................................................................

........................................................

........................................................................................................................................................

........................................................................................................................................................
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(b)

When a force of magnitude 40N is applied horizontally, in a vertical plane containing a line of
greatest slope, the block does not move (see Fig. 6.2).

Show that, correct to 3 decimal places, the least possible value of u is 0.152. [4]

R GO0, = 50020, = E.2.0

............................
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7  Aparticle P moves in a straight line, starting from a point O with velocity 1.72ms™. The acceleration
3
ams™2 of the particle, s after leaving O, is given by a = 0.1£2.
(a) Find the value of ¢ when the velocity of Pis 3m g 4]
3
Nelo®de
......................................... S)-.j--'----.----..----------.---.-.-..--.---.-.-..'.....-.-....-¢n---.--.-..------.u-.-u......-..u.-----
= %xo- £™ +
............................ 5/ o oashmtanea e e F e sn e e nane bt pa e e s Ras s e e e ae e RS n s sara s hasE SN TS OHSI80 8 P RR RS ORISR RN SN ONS A NSRRIy RSN Ien
V252t +C
U\MA\ tS@ V= ’ 7’Z
............. oo ..........!...... Hses e nenaranaseen s eunrnettertensstetaseneteratsesastenaseltinatansiateansasiattatotabasasiontacdttbarananateota
£2.2.0..4£(
---------------------- , .u-u-....g/un..-n........u...-......u.......‘..................................‘.....1........--........................
Sl e AL N o 34
=
——
....................... g A B e A L B S S e
S & ¥+ |
IS T R o « A
232 g5t
‘Z:S/z' = 3L
2 -
£z ot
-’
£...z2lbs
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(b) Find the displacement of P from O when t = 2, giving your answer correct to 2 decimal places.

1% 7
5-’-[(—55’& ........ 2

........................................................................................................................................................

.....................................................................................................................................................
........................................................................................................................................................

........................................................................................................................................................

.........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................

........................................................................................................................................................
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Two particles A and B, of masses 0.3 kg and 0.5 kg respectively, are attached to the ends of a light
inextensible string. The string passes over a fixed smooth pulley which is attached to a horizontal
plane and to the top of an inclined plane. The particles are initially at rest with A on the horizontal
plane and B on the inclined plane, which makes an angle of 30° with the horizontal, The string is

taut and B can move on a line of greatest slope of the inclined plane. A force of magnitude 3.5 N is
applied to B acting down the plane (see diagram).

(a) Given that both planes are smooth, find the tension in the string and the acceleration of B.  [5]

...................................................................................................................................

......................................................................................................................................................

.............................................................................

......................................

........................................................................................................................................................

I () L BN O X o N

........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................
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(b) It is given instead that the two planes are rough. When each particle has moved a distance of
0.6 m from rest, the total amount of work done against friction is 1.1 J.

Use an energy method to find the speed of B when it has moved this distance down the plane.
[You should assume that the string is sufficiently long so that A does not hit the pulley when it
moves 0.6 m.] [4]
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