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1 A particleP is projected vertically upwards with speed 11th&om a point on horizontal ground.
At the same instant a particl@ is released from rest at a poimtm above the ground? andQ hit the
ground at the same instant, wh@rhas spee® ms™.

(i) Find the time after projection at whidh hits the ground. [2]

(i) Hence find the values ¢fandV. [2]

30N

20N

Three coplanar forces act at a point. The magnitudes of tleegaare 20 N, 25N and 30N, and the
directions in which the forces act are as shown in the diagveimere sire = 0.28 and coa = 0.96,
and sind = 0.6 and cog = 0.8.

(i) Show that the resultant of the three forces has a zero compomtnex-direction. [2]
(i) Find the magnitude and direction of the resultant of thedlioeces. [2]
(iii) The force of magnitude 20 N is replaced by another force. Tleetas that the resultant force

is unchanged in magnitude but reversed in direction. Sketertagnitude and direction of the
replacement force. [1]

3 Atrain of mass 200 000 kg moves on a horizontal straight tratlpasses through a poit with
speed 28 m¢ and later it passes through a poBit The power of the train’s engine Btis 1.2 times
the power of the train’s engine & The driving force of the train’s engine Btis 0.96 times the
driving force of the train’s engine @t.

(i) Show that the speed of the trainBits 35 ms?. [2]

(i) For the motion fromA to B, find the work done by the train’s engine given that the workealo
against the resistance to the train’s motion isx21%° J. [3]
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Forces of magnitud® N and 40 N act on a blocB of mass 15 kg, which is in equilibrium in contact
with a horizontal surface between poiftandC on the surface. The forces act in the same vertical
plane and in the directions shown in the diagram.

(i) Given that the surface is smooth, find the valu&of [2]

(i) It is given instead that the surface is rough and that thekbloan limiting equilibrium. The
frictional force acting on the block has magnitude 10N in direction towardsA. Find the
coefficient of friction between the block and the surface. ] [5

5
B
. -
A

ParticlesA andB, each of mass 0.3 kg, are connected by a light inextensiitgysiThe string passes
over a small smooth pulley fixed at the edge of a rough horddautrface. Particl& hangs freely and
particleB is held at rest in contact with the surface (see diagram).cole#ficient of friction between
B and the surface is 0.7. Partidids released and moves on the surface without reaching theypul

(i) Find, for the first 0.9 m oB’s motion,

(a) the work done against the frictional force actingi®n [2]
(b) the loss of potential energy of the system, [1]
(c) the gain in kinetic energy of the system. [2]

At the instant wheB has moved 0.9 m the string brealfsis at a height of 0.54 m above a horizontal
floor at this instant.

(i) Find the speed with whichA reaches the floor. [3]

[Questions 6 and 7 are printed on the next page.]
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6 ABCis aline of greatest slope of a plane inclined at angle the horizontal, where sin= 0.28 and
cosa = 0.96. The poini is at the top of the plane, the poi@tis at the bottom of the plane and the
length of AC is 5 m. The part of the plane above the leveBdt smooth and the part below the level
of B is rough. A particleP is released from rest @ and reache€ with a speed of 2m$. The
coefficient of friction betwee® and the part of the plane belddis 0.5. Find

(i) the acceleration d? while moving

(@) fromAtoB,

(b) fromBto C, [3]
(i) the distanc\B, [3]
(iii) the time taken foP to move fromA to C. [3]
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The diagram shows the velocity-time graph for the motion pé#gicleP which moves on a straight
line BAC. It starts atA and travels td taking 5s. It then reverses direction and travels fidno
C taking 10s. For the first 3s ¢¥'s motion its acceleration is constant. For the remaining e
velocity of Pisvms™ at timet s after leaving, where

v=-0.2? + 4t — 15 for 3<t < 15.

(i) Find the value o whent = 3 and the magnitude of the acceleratiorPdfior the first 3 s of its
motion. [3]

(i) Find the maximum velocity oP while it is moving fromB to C. [3]

(ili) Find the average speed IBf
(@) while moving fromA to B,

(b) for the whole journey. [6]

Permission to reproduce items where third-party owned material protected by copyright is included has been sought and cleared where possible. Every reasonable
effort has been made by the publisher (UCLES) to trace copyright holders, but if any items requiring clearance have unwittingly been included, the publisher will
be pleased to make amends at the earliest possible opportunity.

Cambridge International Examinations is part of the Cambridge Assessment Group. Cambridge Assessment is the brand name of University of Cambridge Local
Examinations Syndicate (UCLES), which is itself a department of the University of Cambridge.

© UCLES 2014 9709/42/0/N/14



