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Course Content

Week Date Course Content

1 Warming up, general introduction to dynamics

2 Kinematics of a particle

3 Kinematics of a particle

4 Kinetics of a particle: Force & acceleration

5 Kinetics of a particle: Work & energy

6 Kinetics of a particle: Impulse & momentum

7 General review & problem solving

9 Kinematics of a rigid body

10 Kinematics of a rigid body

11 Kinetics of a rigid body: Force & acceleration

12 Kinetics of a rigid body: Work & energy

13 Kinetics of a rigid body: Impulse & momentum

14 General review & problem solving
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Kinetics: Impulse & Momentum

Principle of Linear Impulse and Momentum

Momentum: tendency of objects to keep going in the same direction with the same 
speed

Impulse: is the amount of change in an object’s momentum
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Kinetics: Impulse & Momentum

Principle of linear impulse and momentum:
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Kinetics: Impulse & Momentum
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Kinetics: Impulse & Momentum

Principle of Linear Impulse and Momentum

which states that the initial 
momentum of the particle at time t1
plus the sum of all the impulses 
applied to the particle from t1 to t2 
is equivalent to the final momentum 
of the particle at time t2
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Kinetics: Impulse & Momentum

Numerical Example:

The 100-kg stone shown is originally at rest on the smooth horizontal surface. If 
a towing force of 200 N, acting at an angle of 45°, is applied to the stone for 10 
s, determine the final velocity and the normal force which the surface exerts on 
the stone during this time interval.



Karadeniz Teknik Üniversitesi

Uzaktan Eğitim Uygulama ve Araştırma Merkezi

İş Güvenliği Uzmanlığı

Temel Eğitim ProgramıKaradeniz Teknik Üniversitesi

Kinetics: Impulse & Momentum

Solution:
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Kinetics: Impulse & Momentum

Numerical Example:

The 28-Mg bulldozer is originally at rest. Determine its speed when t = 4 s if the 
horizontal traction F varies with time as shown in the graph.
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Kinetics: Impulse & Momentum

The 28-Mg bulldozer is originally at rest. Determine its speed when t = 4 s if the 
horizontal traction F varies with time as shown in the graph.

Solution:
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Kinetics: Impulse & Momentum

Numerical Example:

Determine the maximum speed attained by the 1.5-Mg rocket sled if the rockets 
provide the thrust shown in the graph. Initially, the sled is at rest. Neglect 
friction and the loss of mass due to fuel consumption.
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Kinetics: Impulse & Momentum

Solution:



Karadeniz Teknik Üniversitesi

Uzaktan Eğitim Uygulama ve Araştırma Merkezi

İş Güvenliği Uzmanlığı

Temel Eğitim ProgramıKaradeniz Teknik Üniversitesi

Kinetics: Impulse & Momentum

Conservation of Linear Momentum:

When the sum of the external impulses acting on a system of particles is zero
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Kinetics: Impulse & Momentum
Numerical Example:

The 15-Mg boxcar A is coasting at on the horizontal track when it encounters a 
12-Mg tank car B coasting at toward it as shown. If the cars collide and couple 
together, determine (a) the speed of both cars just after the coupling, and (b) 
the average force between them if the coupling takes place in 0.8 s.
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Kinetics: Impulse & Momentum

Here we have considered both cars as a single system. By inspection, momentum is 
conserved in the x direction since the coupling force F is internal to the system and will 
therefore cancel out. It is assumed both cars, when coupled, move at in the positive x 
direction.

Solution:
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Kinetics: Impulse & Momentum

Numerical Example:

The bumper cars A and B each have a mass of 150 kg and are coasting with the velocities 
shown before they freely collide head on. If no energy is lost during the collision, determine 
their velocities after collision.
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Kinetics: Impulse & Momentum

Solution:
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Kinetics: Impulse & Momentum

Solution:
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Kinetics: Impulse & Momentum

Numerical Example:

An 800-kg rigid pile shown is driven into the ground using a 300-kg hammer.The hammer falls 
from rest at a height and strikes the top of the pile. Determine the impulse which the pile 
exerts on the hammer if the pile is surrounded entirely by loose sand so that after striking, 
the hammer does not rebound off the pile.
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Kinetics: Impulse & Momentum

Solution:
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Kinetics: Impulse & Momentum

Impact
Impact occurs when two bodies collide with each other during a very short period of time, 
causing relatively large (impulsive) forces to be exerted between the bodies. The striking of 
a hammer on a nail, or a golf club on a ball, are common examples of impact loadings.

The ratio of the restitution impulse to the deformation 
impulse is called the coefficient of restitution, e. 
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Kinetics: Impulse & Momentum
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Kinetics: Impulse & Momentum

Numerical Example:

The 2-kg ball is thrown at the suspended 20-kg block with a velocity of 4 m/s. If the 
coefficient of restitution between the ball and the block is e = 0.8, determine the maximum 
height h to which the block will swing before it momentarily stops.
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Kinetics: Impulse & Momentum

Solution:
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Kinetics: Impulse & Momentum

Angular Momentum and Impulse:

Angular Momentum 
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Kinetics: Impulse & Momentum

Numerical Example
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Kinetics: Impulse & Momentum

Solution:
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Course Reference: 
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