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Two particles P and Q, of masses 0.2kg 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.
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(b) After the collision P continues to move in the same direction with speed 0.3ms™’
Find the speed of Q after the collision. [2]
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1 Particles P of mass mkg and Q of mass 0.2kg are free to move on a smooth horizontal plane. P is
projected at a speed of 2ms™! towards Q which is stationary. After the collision P and Q move in
opposite directions with speeds of 0.5ms™! and I ms™! respectively.

- +
Find m. [3]
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1 Two particles P and Q of masses 0.2 kg and 0.3 kg respectively are free to move in a horizontal straight
line on a smooth horizontal plane. P is projected towards Q with speed 0.5 ms™!. At the same instant
Q is projected towards P with speed 1 ms™!. Q comes to rest in the resulting collision.
Find the speed of P after the collision. $
L4 o.s
.................. "1"""“:”
—

.................. A X
........................ M9UP+MQ UQ‘MPV-F*MQ\/&
................ QLxOS + 03] . 2. 2Nt Do
SN - <A S o 2.V S
o & A 2.0 2 Vb

J -t
....................................................................... Vp 2 b e
speedl = L mgt
© UCLES 2021

9709/42/F/MI21

[Turn over
www.pastpaperpenguin .com



2
1

Two particles P and Q, of masses 0.3kg and 0.2kg respectively, are at rest on a smooth horizontal
plane. P is projected at a speed of 4ms™! directly towards Q. After P and Q collide, @ begins to
move with a speed of 3ms™!.

(a) Find the speed of P after the collision.
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After the collision, Q moves directly towards a third particle R, of mass mkg, which is at rest on the
plane. The two particles O and R coalesee on impaet and move with a speed of 2ms™!

3 '
(b) Find m. —— ¥
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Two particles P and Q, of masses mkg and 0.3kg respectively, are at rest on a smooth horizontal

plane. P is projected at a speed of Sms™! directly towards Q. After P and Q collide, P moves with a
speed of 2ms™! in the same direction as it was originally moving.

(a) Find, in terms of m, the speed of Q after the collision.
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After this collision, Q moves directly towards a third particle R, of mass 0.6 kg, which is at rest on the
plane. Q is brought (o rest in the collisien with R, and R begins {0 move with a speed of 1.5ms™!

(b) Find the value of m. +
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Three particles P, Q and R, of masses 0.1kg, 0.2kg and 0.5 kg respectively, are at rest in a straight

line on a smooth horizontal plane. Particle P is projected towards Q at a speed of 5ms~!. After P
and Q collide, P rebounds with speed 1 ms™!.

(a) Find the speed of Q immediately after the collision with P.

Q now collides with R. Immediately after the collision with Q, R begins to move with speed Vms™.

(b) Given that there is no subsequent collision between P and Q, find the greatest possible value

of V. 4 [3]
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2
1 Two particles P and Q, of masses 0.1kg and 0.4kg respectively, are free to move on a smooth
horizontal plane. Particle P is projected with speed 4ms™! towards Q which is stationary. After P
and Q) collide, the speeds of P and Q are equal.

Find the two possible values of the speed of P after the collision. [3]
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1  Particles P of mass 0.4 kg and Q of mass 0.5kg are free to move on a smooth horizontal plane. P and
Q are moving directly towards each other with speeds 2.5ms™! and 1.5ms™! respectively. Afier P
and Q collide, the speed of Q is twice the speed of P.

Find the two possible values of the speed of P after the collision. (4]
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120kg
40kg

A metal post is driven vertically into the ground by dropping a heavy object onto it from above. The
mass of the object is 120 kg and the mass of the post is 40 kg (see diagram). The object hits the post

with speed 8 ms™ and remains in contact with it after the impact.
(@) Calculate the speed with which the combined post and object moves immediately after the irnpact.
avHor [2]
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(b) There is a constant force resisting the motion of magnitude 4800 N.

Calculate the distance the post is driven into the ground. [3]
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6  Three particles A, B and C of masses 0.3kg, 0.4kg and mkg respectively lie at rest in a straight line
on a smooth horizontal plane. The distance between B and Cis 2.1m. A is projected directly towards
B with speed 2ms™!. After A collides with B the speed of A is reduced to 0.6 ms™!, still moving in
the same direction.

(a) Show that the speed of B after the collision is 1.05 ms™L, 2]
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After the collision between A and B, B moves directly towards C. Particle B now collides with C.
After this collision, the two particles coalesce and have a combined speed of 0.5ms™!.
{b) Find m. {2}
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{c) Find the time that it takes, from the instant when B and C collide, until A collides with the
combined particle. [5]
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6 A particle A is projected vertically upwards from level ground with an initial speed of 30 ms™'. At
the same instant a particle B is released from rest 15 m vertically above A. The mass of one of the
particles is twice the mass of the other particle. During the subsequent motion A and B collide and
coalesce to form particle C.
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7  Two particles A and B, of masses 0.4kg and 0.2kg respectively, are moving down the same line of
greatest slope of a smooth plane. The plane is inclined at 30° to the horizontal, and A is higher up the
plane than B. When the particles collide, the speeds of A and B are 3ms~! and 2ms™! respectively.

In the collision between the particles, the speed of A is reduced to 2,5ms™,

(a) Find the speed of B immediately after the collision,
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After the collision, when B has moved 1.6 m down the plane from the point of collision, it hits a barrier
and returns back up the same line of greatest slope. B hits the barrier 0.4 s after the collision, and

when it hits the barrier, its speed is reduced by 90%. The two particles collide again 0.44s after their
previous collision, and they then coalesce on impact.

(b) Show that the speed of B immediately after it hits the barrier is 0.5ms™!. Hence find the speed
of the combined particle immediately after the second collision between A and B. N
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