
Viscous force is defined as the force between the 
fluid and body that are moving past in the direction 
for opposing the fluid flow past the object.

We use the term, viscous force (or drag force) to 
describe the frictional force in a fluid (a liquid or a 
gas). The property of the fluid determining this 
force is the viscosity of the fluid. 

Friction is the force resisting the relative motion of solid surfaces, fluid layers, 
and material elements sliding against each other.A frictional force always acts in 
the opposite direction to the relative motion of the objects.

Non- Uniform Motion



The velocity of an object moving through a resistive fluid (a liquid or a 
gas) does not increase continuously for ever, but eventually reaches a 
maximum velocity, called the terminal velocity. 
The drag force due to air resistance is zero when an object’s velocity is 

zero but this drag force due to air resistance increases with speed.
 The acceleration is initially equal to g, but decreases to zero at the 

time when the terminal velocity is achieved. Thus,raindrops and 
parachutists are normally travelling at a constant speed by the time 
they approach the ground (Figure 3.11).



Terminal velocity is defined as the highest velocity attained by an object falling
through a fluid.

For an object falling in a viscous fluid, the resultant downward force (weight −
viscous force) decreases as the viscous force increases. When the resistive force
has reached a value equal and opposite to the weight of the falling object the
resultant force downwards is zero. So, the object no longer accelerates but
continues at uniform velocity.

When an object is immersed in a fluid, it experiences an upward force(upthrust
or buoyancy force) due to the pressure difference of the fluid on it .



The viscous force increases with the velocity of the object. The resultant downward 
force equals weight − (upthrust + viscous force). The object reaches terminal velocity 
when the upthrust and the viscous force equals its weight. 

weight = upthrust + viscous force

and causes the object to accelerate until the upthrust and the viscous force equals its 
weight. The object then continues to fall at its terminal velocity.



Free Body Diagram

Since many forces( gravity,friction,resiatance force due to air) are
acting on the object, we can use Newton’s second law to find unknown
quantities.

Newton’s second law equates the resultant force acting on an object
to the product of its mass and its acceleration.



In some problems, the system of objects is in equilibrium.
They are at rest, or are moving in a straight line with uniform speed. In
this case, the acceleration is zero, so the resultant force is also zero. In
other cases, the resultant force is not zero and the objects in the system
are accelerating.

















 An isolated system is one on which no external resultant force acts.















An elastic collision is one in which the total kinetic energy remains constant. In 
this situation, the relative speed of approach is equal to the relative speed of 
separation.

An inelastic collision is one in which the total kinetic energy is not the 
same before and after the event.

Although kinetic energy may or may not be conserved in a collision, 
momentum is always conserved, and so is total energy.





















Impulse

The impulse of a force F is the product of the force and the 
time Δt for which it acts:

Impulse = FΔt

The impulse of a force acting on an object is equal to the 
change of momentum of the object: FΔt = Δp.

The unit of impulse is Ns.




