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ENERGY PHYSICS!
100. fg=fgx=0,61N

Fn=Fgy=1,9N

101. MB/MA=0,35

104. m=2,1kg

4,13 Fg=103N

104. m=2,1kg

Sdfs
Fs1=Fs2=250N

Part one – energy transformation
Theory:
Gravitational potential energy has the term E​p
Kinetic energy has the term Ek

Example 1 – Hydroelectric power

From gravitational potential energy – Kinetic energy
In a hydroelectric power station water is stored in a pond, where the water was gravitational potential energy. Gravitational potential energy is a form of stored energy. When the water in a hydroelectric power station is released, the potential energy changes into kinetic energy. The water that is stored is streaming through the turbine that is connected with a generator. The power is obtained from the level difference.
Example 2 – Engine
From chemical energy – kinetic energy (electric energy) and heat energy 
From a scientific point of view an engine can be explained from this aspect:

Imagine an engine drifted by petrol (chemical energy). Inside the engine there is a cylinder which the petrol goes into, where it’ll be ignited by the sparking plug. The explosion (heat energy) pushes the piston down (kinetic energy), and makes the crankshaft rotate (also kinetic energy). The shaft is connected to the transmission case which is also connected to an axle. And what is also important to mention is that most cars have a generator connected somewhere near the transmission case, this is where the electric energy is created and is stored in the car-battery.

Example 3 – A Bouncing ball

From gravitational potential energy – Kinetic energy – gravitational potential energy

Imagine a ball made from a material without any energy losses. What I mean from this is that the ball will keep the same energy as when it was dropped (same height etc.) When one is holding the ball in the air, it has gravitational potential energy. In the same second as you drop the ball the energy changes to kinetic energy and gravitational potential energy is decreased while the kinetic energy is increasing. Just before it hits the ground, the ball has only kinetic energy and when the ball hits the ground the ball suffers so much pressure, and the Ek and E​p are equivalent to 0. 
Part two – energy in movies

Example 1: A large timber shaped like a dragons head slams into a gate
A large log shaped like a dragons head slams into a gate (counting without the iron-material attached to the log). The log is deal and has the density 0,52g/cm3. The length of the tree is about 35m and the wideness is 6m. The log is connected to a structure like in the picture below.
a) What is the speed when it slams into the gate?

b) What force is the door exposed by?

Example 2: Archery

An archer is standing in a tower about 40 meters from zero level, where he shots an arrow with his bow, about 1,7m from where he is standing. He shoots and orc which is on zero level. The arrow weights 0,4kg
a) What is the velocity of the arrow when it hits the orc if the initial energy is 3 kJ?
Example 3: Orcs are pushing a structure up a hill

40 orc are pushing a structure up a hill, the hill has the shape of a triangle.

The structure is incredibly big and the weight is probably enormous. They are pushing with the power of 4,5MN. The friction is 0,24. 


[image: image1]
a) What is the mass of the structure?
b) What would the velocity of the structure be if they stopped pushing it?
Example 4: Boulder rolls down a hill
A boulder is rolling from stagnant downwards a hill which is about 70meters high. By the end of the hill the boulder has approximately the speed of 200km/h and the mass is 4 tons. 

a) How big is the friction-energy?

Example 5: Catapult
A catapult hurls a rock over the strongholds wall, the leaving velocity of the rock is 30m/s the wall of the stronghold is 30meters high. 

a) What is the speed of the rock when it crosses the wall?
Example 6: Elephant work, smashes away 30-40 people, the work he does
An elephant comes running and smashes 20 men, getting them flying for about 20 meters. How big the work is the elephant does, assuming that a swordsman weight is about 95kg with all his gear?
Example 7: Dragon

A dragon is levitating 300 meters above zero level and weight approximately 800kg.

a) What is the dragon’s gravitational potential energy? 

Example 8: Dragon 2
The dragon which weights about 800kg dives from its position of 300 meters. Right before he hits the crowd of footmen at the ground his velocity is 220km/h. 

What is his kinetic energy just before he hits the crowd?

Answers
Example 1:


[image: image2]
Where the height is from where the Ep=0 to the aspect of where they are letting the lumber commutate. The log is moving in a pendulous motion and can be calculated with the conservation of energy. 

Ep(2) +Ek(2)= Ep(1) +Ek(1)
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The volume of the lumber can be computed like a cylinder, imagine that the wideness of the lumber is 6m and the length is 35m.

a)
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b)
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Problem 2:

The easiest way of solving this problem is by using the conservation of energy. 
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But we are looking for the velocity so we’ll have to change the formula, to the following:
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Answer: The velocity when the arrow hits the orc is 21m/s
Problem 3:
Example 4: Boulder rolls down a hill
a)

Ep(2) +Ek(2)= Ep(1) +Ek(1)
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As you can see here the friction will turn negative. What is the conclusion of this? Well first and foremost this scenario is breaking physical laws and is therefore non-relevant and unrealistic. This problem is taken from a cartoon movie, I took this one just to show how unrealistic they are.
Problem 5:
Ep(2) +Ek(2)= Ep(1) +Ek(1)
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Problem 6:
Answer:
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Problem 7:
Well this is easy one, just use the formal for gravitational potential energy. 
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Problem 8:
Ek can be calculated with the formula:
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