16N
ON
55°
———————— 255171 22N
|
i
1
1
PN :
Coplanar forces of magnitudes PN, ON, 16N and 22N act at a point in the directions shown in the
diagram. The forces are in equilibrium.
Find the values of P and Q. [51
R):.22. .+ 16055 = Pees Sz
© UCLES 2022 9709/41/0/N/22

www.pastpaperpenguin.com



3

Small smooth spheres A and B, of equal radii and of masses 6 kg and 2kg respectively, lie on a smooth
horizontal plane. Initially A is moving towards B with speed Sms™! and B is moving towards A with

speed 3ms~!. After the spheres collide, both A and B move in the same direction and the difference
in the speeds of the spheres is 2ms~1.

Find the loss of kinetic energy of the system due to the collision.

[s)
B Ejfj .................... R =S
........... T

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

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

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

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

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

. A e A

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

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

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

................................................................................................................................................................
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3 A constant resistance of magnitude 1400N acts on a car of mass 1250kg

(a) The car is moving along a straight level road at a constant speed of 28 ms

Find, in kW, the rate at which the engine of the car is working.

L onsionst..Speed, S0 220...0nd.. i

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

(b) The car now travels at a constant speed up a hill inclined at an angle of 8 to the horizontal, where
sin 6 = (.12, with the engine w@cing at43.5kW.

Find this speed.

(31

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

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

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

——
................................................................................................ /m)
(2): D= 600 = RO = may

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

D= 1600 = 25002020
iD= OO~ 18002

........................................................................ ,D=Z,°2CDC)/\J
Pover

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

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

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

© UCLES 2022 9709/41/0/N/22

www.pastpaperpenguin.com



5

(c) On another occasion, the car pulls a trailer of mass 600kg up the same hill. The system of the car
and the trailer is modelled as particles connected by a light inextensible cable. The car’s engine
produces a driving force of S000N and the resistance to the motion of the trailer is 300N. The
resistance to the motion of the car remains 1400 N.

[4]

Find the acceleration of the system and the tension in the cable.

................................. A0, = 180 .x0:12. ~T. 212504
.................................................. o= T ..2.1250a0. 0.

L
i «
D TS B D D T R T P T L LT Lt Lt LT e

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

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

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

............................................... 1080 2 1S

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

U

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

[5
........................................................................... 050503k X P Ty R P PY TR T PYR PR P T Y

........................................................................................................................................................
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A block of mass 8 kg is placed on a rough plane M is inclined at an angle of 18° to the horizontal.
The block is pulled up the plane by a light string that makes an angle of 26° above a line of greatest
slope. The tension in the string is TN (see diagram). The coefficient of friction between the block
and plane is 0.653.

(a) The acceleration of the block is 0.2 ms™2.

Find 7. (7]

Teerb.= %Osml%"@%(ﬁocca\‘b—-rsm%):lé
..... Teenlho.. . 80808, = 82.o0l%. £ 0:4STeinll. =16
oS o £ Q: 8 T sialk. 2 16,5 ¥0einl .+ 5205
Tt £ 065 5020). 2. .. 806D £ S2eslB...
............................................ 6. 2. BOSAIR £ S
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(b) The block is initially at rest.

Find the distance travelled by the block during the fourth second of motion. [2]
: ‘ LELEE XY
- ] - r
R Ssubrsod® SZd Szutrsat”
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5 A particle P moves on the x-axis from the origin O with an initial velocity of ~20ms™'. The
acceleration ams™2 at time s after leaving O is givenby a = 12 - 2¢.

(a) Sketch a velocity-time graph for 0 < 7 < 12, indicating the times when P is at rest. [5]

V=I@Z-’Zb)0(b ..............................................................................................................
I 14 A SO O

- (‘b ,bY' b -0
C (bGP el o g ot (6116)
P =T

P V== (nf + R)-0

/ = =20 ms'
/ \

u: - —\ ¥
é- L o\ 2 e (9
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(b) Find the total distance travelled by P in the interval 0 < 7 < 12. [5]

_rf:t@ foints.. dj& e b 2 Q. G0k L2l odd £210,
o ey A:A%om! 262600105, Yen |05 125

O-ls: 51(1&”2:{: .......................................................................................................

A rret-mt] s ol =T
T S T
................................................................ 30 ettt

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

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

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

............. @, XL . Yoxl ~2Wxll .

........ o) _[-—__§§ _25 o
...................... i B et W, o S S

. B
.. Eo, L4 Oz~5$éﬁ4m@$~ ...... TRy
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........................................................................................................................................................
........................................................................................................................................................
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Fig. 6.1 shows particles A and B, of masses 4 kg and 3 kg respectively, attached to the ends of a light
inextensible string that passes over a small smooth pulley. The pulley is fixed at the top of a plane
which is inclined at an angle of 30° to the horizontal. A hangs freely below the pulley and B is on the
inclined plane. The string is taut and the section of the string between B and the pulley is parallel to
a line of greatest slope of the plane.

(a) Itis given that the plane is rough and the particles are in limiting equilibrium.

Find the coefficient of friction between B and the plane. [6]
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(b)

Fig. 6.2

It is given instead that the plane is smooth and the particles are released from rest when the
difference in the vertical heights of the particles is 1 m (see Fig. 6.2).

Use an energy method to find the speed of the particles at the instant when the particles are at the
same horizontal level. 6]

WA 1o Vd5o!ov\//w\/udsmdasmq(,&,£«cl ............
lﬂ&?ﬁ&lqwfig ................... o 5:430.:3‘ .....................
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