Kinetic energy problems
[image: image1.jpg]“34 5 When a footballer kicks a football explain: . -
7 a how the kinetic energy of the football changes during the time it is
in contact with the player’s boot,
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/ 6 \Table 15.1 gives the kinetic energy of 9.70 kg sprinter every 10 m during
~—"a 100 m race.

Table 15.1 Kinetic energy of a sprinter at
every 10 min a 100 m race

Distance (m) Kinetic energy (J)
0 0

10 875

20 2130

30 2470

40 2835

50 2960

60 3090

70 3225

80 3360

90 3360

100 3500
a Plot a graph of kinetic energy (J) against distance for this race.
b During what part of the race was the change in kinetic energy the

greatest?
¢ Explain the shape of the graph.
d Top sprinters do a lot of weights training to increase their strength.
Use this graph to explain why increased strength would be an
_____advantage. ,
CE/Ca!culate the kinetic energy of each of the following:
~a a 60 kg person swimming at 0.6 m s,
b a 4.0 gbullet travelling at 250 m s~

14/Calculate the change in kinetic energy in each of the following
" situations:
a The clubhead of a golf stick has a mass of 300 g. If it is travelling at
20 m s™" when it strikes the ball and slows rapidly to 5 m s
b A car of mass 1.5 tonne travelling at 110 km h=" on the open road
_.enters a town and slows to 60 km h='.
(15/Which has the largest quantity of kinetic energy; a small car of mass
~ 1.2 tonne travelling at 30 m s™" or a car of twice the mass travelling at
e ~ 15ms?
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\N What is the kinetic energy of a bullet of mass 10 g if it is travelling at

N\ 250 ms7'?

3| A person who is running at 6 m s/ has 720 | of kinetic energy. Calculate
the mass of the person.

4 || Determine the velocity of a golf ball of mass 55 g if it has 70.0 J of kinetic
energy.

5 Calculate the change in kinetic energy of a cyclist of mass 40 kg when her
speed increased from 5m s~ to 20 m s~

Summary

Potential energy is the energy a body possesses because of its position in
a force field.

Work is done on an object when the object is raised and it gains
gravitational potential energy.

The gain in energy equals the work done and can be expressed as
follows:

Energy gained = work done
Potential energy can be calculated using the following formula:

E, = mgh

Kinetic energy is the energy a body possesses because of its motion.

If an object changes its velocity, then work is done because it changes its
kinetic energy.

Kinetic energy can be calculated using the following formula:

1
E, = -mV?
7

1 a Define potential energy.
b Define kinetic energy.

2 Explain the difference between kinetic and potential energy.

3 Explain why a jogger who moves up and down as she runs wastes more
energy than a person who jogs with a smooth stride so that her centre
of mass stays approximately at the same height above the ground.

4 Estimate how much your potential energy increases when you get out of
a chair and stand up vertically. You will need to estimate where your
centre of mass is located.

5 When a footballer kicks a football explain:

a how the kinetic energy of the football changes during the time it is
in contact with the player’s boot,




