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Convert each force to the form 𝑎𝒊 + 𝑏𝒋, where 𝒊 and 𝒋 are 
the positive 𝑥 and 𝑦 directions respectively.

Convert each force to the form 𝑎𝒊 + 𝑏𝒋, where 𝒊 and 𝒋 are the 
positive 𝑥 and 𝑦 directions respectively.
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A box of mass 10kg lies on a smooth horizontal floor. 
A force of 8N is applied at an angle of 50° causing the box to accelerate horizontally along the floor.
(a) Work out the acceleration of the box.
(b) Calculate the normal reaction between the box and the floor.
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Two forces 𝑃 and 𝑄 act on a particle as shown. 
𝑃 has a magnitude of 5N and 𝑄 has a magnitude of 4N. Work out the magnitude and direction of the resultant force.
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Two forces act on a particle as shown. 
Determine the magnitude and direction (anticlockwise from the positive 𝑥 direction) of the resultant force.
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Three forces act on a particle as shown.
Given that the particle is in equilibrium, calculate the magnitude of 𝑃
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A particle of mass 𝑚 is pushed up a smooth slope, inclined at 60° by a force of magnitude 10𝑔 N acting at angle of 30° to the 
slope, causing the particle to accelerate up the slope at 0.25 𝑚𝑠ିଶ. 

Show that the mass of the particle is ଶ଴ ଷ௚

ଵାଶ ଷ௚
kg
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A particle 𝑃 of mass 4kg is moving on a smooth slope and is being acted on by a force of 8N that acts parallel to the slope, as shown.
The slop is inclined at an angle 𝛼 to the horizontal, where tan 𝛼 =

ହ

ଵଶ
. 

Work out the acceleration of the particle.
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This ‘maximum friction’ depends on two things:
• How rough the surface is (i.e. the rougher the surface, the more force 

required before the block starts moving).
• How hard the block is pressing against the surface (and more formally, by 

application of Newton’s 3rd Law, how large the reaction force 𝑹 is).

The maximum friction between two 
surfaces:

𝐹௠௔௫ = 𝜇𝑅
where 𝜇 is the coefficient of friction 

and 𝑅 is the normal reaction between 
two surfaces.

Example 𝜇: (source physlink.com)
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A block of mass 10 𝑘𝑔 lies on rough horizontal ground. 
The coefficient of friction between the block and the ground is 0.4.
A horizontal force 𝑃 is applied to the block.
Find the magnitude of the frictional force acting on the block and the acceleration of the block when the magnitude of 𝑃 is:
a) 30 𝑁
b) 39.2 𝑁
c) 90 𝑁
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A particle of mass 4kg is sliding down a rough slope that is inclined at 60° to the horizontal. 
Given that the acceleration of the particle is 2 𝑚𝑠ିଶ, find the coefficient of friction 𝜇 between the particle and the slope.
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A box of mass 4 𝑘𝑔 is held in equilibrium on a fixed rough inclined plane by a rope. 
The rope lies in a vertical plane containing a line of greatest slope of the inclined plane.
The ropes is inclined to the plane at an angle 𝛼, where tan 𝛼 =

ହ

ଵଶ
, and the plane is at an angle of 45° to the horizontal. 

The coefficient of friction between the box and the inclined plane is ଵ
ସ

and the box is on the point of slipping up the plane. 
By modelling the box as a particle and the rope as a light inextensible string, find the tension in the rope.
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Past paper practice by 
topic.  Both new and old 
specification can be 
found via this link on 
hgsmaths.com 
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