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1 A car of mass 600Kkg travels along a straight horiabnbad. The resistance to the car’'s motion is
constant and equal ®N.

(i) Find the value ofR, given that the car’s acceleration is 1.4That an instant when the car’s
speed is 18 s and its engine is working at a rate of 22.5 kW. [4]

(i) Find the rate of working of the car’s engine when the car is moving with a constant speed of
15ms. [1]

2 A andB are two points which are 10 m apart on the same horizontal plane. A pdtttéets to move
from rest at4, directly towardsB, with constant acceleration 0.5 ifs Another particleQ is moving

directly towardsA with constant speed 0.75 m'sand passes throughat the instant thaP starts to
move. At timeT s after this instant, particlddandQ collide. Find

(i) the value ofT, [4]

(i) the speed oP immediately before the collision. [1]

10N

A andB are fixed points of a vertical wall withA vertically aboveB. A particle P of mass 0.7 kg is
attached tal by a light inextensible string of length 3 n®.is also attached tB by a light inextensible
string of length 2.5m. P is maintained in equilibrium at a distance of 2.4 m from the wall by a
horizontal force of magnitude 10 N acting éh(see diagram). Both strings are taut, and the 10N
force acts in the planéPB which is perpendicular to the wall. i the tensions in the strings. [6]

4 A particle P moves on a straight line, starting from rest at a pélrf the line. The time afteP starts
to move ist s, and the particle moves along the line with constant accelerzltat'rosrﬁ2 until it passes

through a poinf at timer = 8. After passing througA the velocity ofP is %t% ms?.

(i) Findthe acceleration dfimmediately after it passes throughHence show that the acceleration
of P decreases b% ms? as it passes through [4]

(i) Find the distance moved Wy froms=0tor = 27. [3]
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A light inextensible rope has a blogkof mass 5 kg attached at one end, and a bl®ok mass 16 kg
attached at the other end. The rope passes over a smooth pulley which is fixed at the top of a rough
plane inclined at an angle of 3@ the horizontal. Block\ is held at rest at the bottom of the plane

and blockB hangs below the pulley (sediagram). The coefficient of friction betwednand the

1 .
plane is—. Block A is released from rest and the system starts to move. When each of the blocks

V3’

has moved a distance ofm each has speedns™.
(i) Write down the gain in kinetic energy of the system in terms.of [1]

(i) Find, in terms ofx,

(a) the loss of gravitational potential energy of the system, [2]
(b) the work done against the frictional force. [3]
(iii) Show that 2% = 220Qx. [2]

6 A particle P of mass 0.2Kkg is released from rest at a p@ir&m above the surface of the liquid in
a container. P falls through the air and into the liquid. There is no air resistance and there is no
instantaneous change of speedPasnters the liquid. Whe® is at a distance of 0.8 m below the

surface of the liquidP’s speed is 6 ms. The only force orP due to the liquid is a constant resistance
to motion of magnitud& N.

(i) Find the deceleration d? while it is falling through the liquid, and hence find the valueRof
[5]
The depth of the liquid in the container is 3.6 iA.is taken from the container and attached to one
end of a light inextensible string? is placed at the bottom of the container and then pulled vertically
upwards with constant acceleration. The resistance to moti@MN\b€ontinues to act. The particle
reaches the surface 4 s after leaving the bottom of the container.

(if) Find the tension in the string. [4]

[Question 7 isprinted on the next page.]
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A light inextensible string of length 5.28 m has partickesind B, of masses 0.25kg and 0.75kg
respectively, attached to its ends. Another partiglef mass 0.5 kg, is attached to the mid-point of
the string. Two small smooth pulley} andP, are fixed at opposite ends of a rough horizontal table
of length 4 m and height 1 m. The string passes @&yeandP, with particleA held at rest vertically
belowP,, the string taut an® hanging freely belowP,. ParticleP is in contact with the table halfway
betweenP, andP, (see diagram). The coefficient of friction betweleand the table is 0.4. Particle
A is released and the system starts to move with constant acceleration of magnitstfe The
tension in the par P of the string isT, N and the tension in the paPiB of the string isT; N.

(i) FindT, andTy in terms ofa. [3]
(i) Show by considering the motion #fthata = 2. [3]
(iii) Find the speed of the particles immediately befBreaches the floor. [2]
(iv) Find the deceleration @d? immediately afteB reaches the floor. [2]
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