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1 A particle of mass 0.4 kg is projected with a speed of 12ms−1 up a line of greatest slope of a smooth

plane inclined at 30Å to the horizontal.

(i) Find the initial kinetic energy of the particle. [1]
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(ii) Use an energy method to find the distance the particle moves up the plane before coming to

instantaneous rest. [3]
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2

P

A B
20Å 40Å

A particle P of mass 1.6 kg is suspended in equilibrium by two light inextensible strings attached to

pointsA and B. The strings make angles of 20Å and 40Å respectively with the horizontal (see diagram).

Find the tensions in the two strings. [6]
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3

21Å

0.6 kg

PN

A particle of mass 0.6 kg is placed on a rough plane which is inclined at an angle of 21Å to the

horizontal. The particle is kept in equilibrium by a force of magnitude PN acting parallel to a line of

greatest slope of the plane, as shown in the diagram. The coefficient of friction between the particle

and the plane is 0.3. Show that the least possible value of P is 0.470, correct to 3 significant figures,

and find the greatest possible value of P. [6]
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4 A car of mass 900 kg is moving on a straight horizontal road ABCD. There is a constant resistance

of magnitude 800N in the sections AB and BC, and a constant resistance of magnitude RN in the

section CD. The power of the car’s engine is a constant 36 kW.

(i) The car moves from A to B at a constant speed in 120 s. Find the speed of the car and the distance

AB. [3]
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The car’s engine is switched off at B.

(ii) The distance BC is 450m. Find the speed of the car at C. [3]
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(iii) The car comes to rest at D. The distance AD is 6637.5m. Find the deceleration of the car and

the value of R. [4]
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5 A particle P moves in a straight line starting from a point O and comes to rest 35 s later. At time t s

after leaving O, the velocity vms−1 of P is given by

v =
4
5
t
2 0 ≤ t ≤ 5,

v = 2t + 10 5 ≤ t ≤ 15,

v = a + bt
2 15 ≤ t ≤ 35,

where a and b are constants such that a > 0 and b < 0.

(i) Show that the values of a and b are 49 and −0.04 respectively. [3]
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(ii) Sketch the velocity-time graph. [4]

t (s)

v (m s−1)

0 5 10 15 20 25 30 35

(iii) Find the total distance travelled by P during the 35 s. [5]

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

© UCLES 2017 9709/42/F/M/17 [Turn over



10

6

1.2 kg 0.8 kg

0.64m

Two particles of masses 1.2 kg and 0.8 kg are connected by a light inextensible string that passes over

a fixed smooth pulley. The particles hang vertically. The system is released from rest with both

particles 0.64m above the floor (see diagram). In the subsequent motion the 0.8 kg particle does not

reach the pulley.

(i) Show that the acceleration of the particles is 2m s−2 and find the tension in the string. [4]
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(ii) Find the total distance travelled by the 0.8 kg particle during the first second after the particles

are released. [8]
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