Work, Energy, and Power

https://scienceknowledge.webador.com/



Work

« A measure of energy transfer that occurs when an object is moved over a distance by an
external force at least part of which is applied in the direction of the displacement.
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A mass is being pulled along a level road by a rope attached to it in such a way that the t&é"é&
makes an angle of 34 degree with the horizontal. The force in the rope is 24N. Calculate the

work done by this force in moving the mass a distance of 8.0 m along the level road.
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Kinetic Energy GEM%

 Kinetic energy is the energy an object has because of its motion )
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(a) What is the kinetic energy of an 80-kg athlete, running at 10 m/s? (b) The Chicxulub crater
in Yucatan, one of the largest existing impact craters on Earth, is thought to have been created
by an asteroid, traveling at 22 km/s and releasing 4.2x10/23J of kinetic energy upon impact.
What was its mass? (c) In nuclear reactors, thermal neutrons, traveling at about 2.2 km/s, play
an important role. What is the kinetic energy of such a particle? T TTTN—
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Work-Energy Theorem
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Potential Energy

« Potential energy is defined as mechanical energy, stored energy, or energy caused by

its position
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Spring/Elastic Potential Energy

 Elastic potential energy is Potential energy stored as a result of deformation
of an elastic object, such as the stretching of a spring
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Spring in Series and Parallel

-



A mass of 8.4kg rests on the top of a vertical spring. The spring compresses by 5.2 cm. a)
calculate the spring constant b)determine the energy stored in the spring
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Gravitational Potential Energy

 Gravitational potential energy is energy an object possesses because of its position in
a gravitational field.
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Conservative and Non-Conservative Force

-
* The work done by a . Non-é‘c;vr\fgmaon\t\iveeftke?jre dissipative
conservative force is forces such as friction or air resistance.

independent of the

path * These forces take energy away from the
e A forceis system as the system progresses, energy

conservative if the that you can’t get back.

work it does around

any closed path is * These forces are path dependent;

Zero: e therefore it matters where the object

’\ \ starts and stops. -
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Power

« Power is the amount of energy transferred or converted per unit time
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An 80-kg army trainee does pull-ups on a horizontal bar. It takes the trainee 0.8 seconds to
raise the body from a lower position to where the chin is above the bar. The trainee moves for

60cm. How much power do the trainee’s muscles supply moving his body from the lower
position to where the chin is above the bar?




An 80-kg army trainee does pull-ups on a horizontal bar. The trainee moves up at a velocity
of 5 cm per second, and he moves for 2 second. How much energy does the trainee gain?
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Conservation of Energy

The law of conservation of energy states that the total energy of an isolated
system remains constant; it is said to be conserved over time
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https://en.wikipedia.org/wiki/Isolated_system

Spring’s Maximum Stretch
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A block of mass 2.5kg slides on a rough horizontal surface. The initial speed of the block is
8.6ms. It is brought to rest after travelling a distance of 16 m. Dtermine the magnitude of he
frictional force.
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A pendulum of length 1.0m is released with the string at a angle of 10 degree to the vertical.
Find the speed and mass of the pendulum when it passes the lowest position
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