Application of Newton’s laws-Equilibrium application
Example 3.6: Tension in a cord, one dimension (equilibrium case)
A lamp is suspended from the ceiling by a cord. If the lamp has a mass of 5 kg, determine the tension in the cord.
Example 3.7: Tension in a cord, two dimensions (equilibrium case)
A lamp is suspended by three cords as depicted in the diagram below. The cord attached to the ceiling makes an angle
of 60⁰ with the ceiling and the cord attached to the wall is stretched horizontally. If the lamp has a mass of 5 kg,
determine the tensions in the cords.

Application of Newton’s laws: Non-Equilibrium application

When an object is not in equilibrium, there are unbalanced forces acting on the object and hence the net force is not
zero. The approach to solving non-equilibrium problems is almost identical to the approach used to treat equilibrium
problems. Instead of equating the net force to zero, we must use Newton’s second law. Thus for an accelerating object
in two dimensions
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Example 3.8: The tension in a rope (non-equilibrium)
Suppose the magnitude of the net force accelerating a car and trailer is F = 3000 N. The mass of the car is 1000 kg
and the mass of the trailer is 500 kg. Determine the acceleration of the car and trailer, and the tension in the rope.
Assume the mass of the rope is negligible.

Application of Newton’s laws: Non-Equilibrium application
Example 3.9: Objects connected by a rope
A block of mass 10 kg on a table is attached to a block of mass 30 kg by a rope passing over a pulley as shown in the
diagram alongside. Ignoring all frictional eﬀects and assuming the pulley to be massless, find (a) the acceleration of
the two blocks and (b) the tension in the cord. (Take g = 10 ms-2.)

Motion on a smooth inclined plane
When a block of mass m is placed on a smooth frictionless inclined plane, as shown in the figure below, the block will
be accelerated down the plane. Let us consider a coordinate system such that the x-axis is along the plane and the yaxis is along the normal. The weight of the block is now at an angle with the negative y-axis, Thus it has two
components, one perpendicular to the plane, called
=
 and another one is parallel to the plane, called
 . The block is not moving along the y-axis meaning the ∑  = 0 i.e.  =
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 . Thus the force
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that accelerates the block downward is || .
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Motion on a smooth inclined plane
Example 3.10: Motion on an inclined plane
Show that the acceleration of a sliding body down a frictionless plane is independent of the mass of the body. If the
plane in inclined at an angle of 40⁰ and 80⁰, determine the acceleration of the body.

