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1. Work an� �n�r��
• Work-energy theorem
• Li�ting��� �n�o��e�t �n���otenti�� energy
• ���e�er�ting �n�o��e�t �n��kineti� energy
• �tre�hing �n�o��e�t �n� e���ti� �otenti�� energy
• �y�e� o��energy

�.   �o��r

�.   �on��r�a��on o� �n�r��

�.   �a����n�r�� �����a��n��

�o�� a���e�e��y

�

F

• �he �h����nge �or the the �om�etitor i� to inter��t �ith the �ire engine �n� �h�nge it� �t�te o�
motion�

• With the �or�� F �e ��n ��e�i�y ho� ��ron��� the m�n m��t ���� the �ire engine�

• �he �a�n����� o� ���� �or�� rem�in� �n��an��� ho�e�er� reg�r��e�� o� �hether the �ire
engine h�� to �e to�e� o�er � meter� or �� meter��

• �he m�n� on the other h�n�� �i�� �e �e�� tire� i� he on�y h�� to ���h �or � meter��

• �o the inter��tion �et�een the m�n �n� the �ire engine ��nnot �e �e��ri�e� �o�e�y in term�
o� �or�e� We nee� � n�� ������a� ��an����� �hi�h a��o �ak�� �n�o a��o�n� �o� �on� ���
�n��ra���on ��ork�� a�on� ��� �a� ® �Work��

�o����n��e e���t�y �e��ri�e�the��o��o�ing�inter��tion�
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• �e �er�orm� �ork on the �ire
engine�

• �e�n�hi�e he �ran��r� energy
to it�

• �o the m�n �o�e� energy� �hi�e
the �ire engine g�in� energy�

• �e �er�orm� �ork on the
�eight �hi�e �i�ting it ���

• �e�n�hi�e he �ran��r�
energy to it�

• �o the m�n �o�e� energy�
�hi�e the �eight g�in�
energy�

• �he �er�orm� �ork�on�the��o��
�hi�e�tightening�the�ner�e�

• �e�n�hi�e �he �ran��r� energy to
the �o��

• �o �he �o�e� energy� �hi�e the
�o� g�in� energy�

• �hi� energy i���tore� in�the �o���
��ring��hooting��the��o���oe��
�ork�on�the��rro����hi�h g�in�
energy�

�ork ���tr�n��er o��energy��� �energy �h�nge�

�n�r�� ����tore� �ork��� ���i�ity to �er�orm �ork��

Work �e��ri�e�����ro�������n�r�� ����a���

�nergy ��nnot �e �re�te� or �e�troye��
�o��i�i�itie�� one �y�tem ��n �ran���r it to �nother� or one �orm o�
energy ��n �e �ran��or��� into �nother �orm o� energy�

�o��

�

�ork ����� � = � � �     N · � = �

�o���
����o �nit�o��
energy�

F

mo�ement

s

���the��ire�tion�o��mo�ement �n��the �or�e��re�the���me��
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mo�ement
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���the��ire�tion�o��mo�ement �n��the �or�e��re��t��n �ng�e to e��h other��

�������te�the��ork��one��y�the�m�n��hen�����ing�the��ire�engine hori�ont���y��or����m��ith�
���or�e�o��1�������
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�he��ork �one ���e�r� �� �n�energy �onne�te� to motion
� ������� ��������

���� =
�

�
���

�he��tore��kineti��energy���n��e�
tr�n��orme��in���rio�����y���
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�i�e�ic e�e��y
��o�� �o�e �hile accele�a�i�� a��ob�ec��

��a�i�a�io�al �o�e��ial e�e��y
��o�� �o�e �hile li��i����� a��ob�ec��
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�he��ork �one i���tore� �� �n�energy
�onne�te� to the �o�ition � ��������� ������ ��

�he��tore���otenti�� energy���n��e�
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• �e�ining re�en�e �e�e� ����i���r�itr�ry�
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�ineti� energy

�otenti�� energy

• �e�h�ni��� energy

• �herm�� energy �he�t�

• ��e�tri��� energy

• ��gneti� energy

• �hemi��� energy

• ����e�r energy

• �ntern�� energy

We���n��ome���ro���m�ny�ty�e��o��energy�

����ti� �otenti�� energy
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�he��ontr��tion�o��the��e�t��entri��e�o��the�h�m�n�he�rt�
���e�er�te����oo��to�����o���e�o�ity o������m������n��r�i�e��it�
1���m�higher�to�the��orti���r�h����ring�one�he�rt��ontr��tion��
���g�o����oo��i����m�e��o�t���������te
���the �ork nee�e� to ���e�er�te the ��oo�

���the �ork nee�e� to �i�t�the ��oo�

���the tot�� �ork o��the he�rt ��ring�one �ontr��tion
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• �o����ron��� the�m�n�m��t������the��ire�engi�e ��n��e�gi�en��y�the �or�� F���o��m��h�
�ork��o�yo���o�i��yo�������on�������an�� s ��n �e�gi�en �ith the �ork ��

• �he��or�e��n���ork�rem�in�the���me�i��yo� �o�er�the��i�t�n�e�in���min�te��or����min�te��

• We�nee����n�� ��an���� th�t����o�t�ke��the ���� �n�o a��o�n� ® ��o��r����
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���t����t�������t������v���s�����������������te�the��o�er o��the��e�t��entri����r�m������t�re�i��
the��ontr��tion�time�i� ������

���t����t�������t������v���s�����������������te the �o�er o��the m�n��i� he������ the �ire
engine to ���i�t��e o�����m�in��1���

���ee���o��the �ork �one
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�on��r�a��on o� �n�r�� ��n ��n�ra���

�nergy���nnot��e��re�te��nor��e��e�troye��
�o��i�i�itie���one��y�tem���n�tr�n��er�it�to��nother��or�one��orm�o��
energy���n��e��on�erte��to��nother��orm�o��energy��

����e���n�neg�e�t��ri�tion���n���o�not�t�ke�into����o�nt�other�e�e�tri�����n��
m�gneti���henomen����then�the��a� o� �n�r�� �on��r�a��on ��������s���s�st���
����ie���o ����an��a� �n�r�� ����� ����o��o���
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�o���trong�y��o��e�h��e�to��om�re���the��oi��
��ring��ith�����ring �on�t�nt�o�����������m��or�the�
������ith ��m��� o�����g�to���y�to���height�o��1��m�

�ass�e�e��y e��i�ale�ce
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���or�ing�to�the�theory�o��re��ti�ity��
m�����n��energy��re�e��i���ent�
�n���re�re��te��to e��hother ��
�o��o���
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m��� o��
one

��rti��e

re�t�energy
e��i���ent to
the m���

��ee� o���ight
�in������m���
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�he�re��tion�hi����n��e���e���or��henomen��in��hi�h���rti��e���i����e�r��hi�e�their�m����i���on�erte��into�
energy��or��hen�ne����rti��e���re��orme���rom�energy��
���m��e�����ir �ro���tion � inter��tion o���-�hoton� o��higher energy �ith m�tter���nnihi��tion - ���

• �n�the����e�o���o���ron ������on �o�o�ra��� 
��������n�i�oto�e�emitting����o������ ��rti��e��
��o�itron��i����mini�tere� to�the��o�y�

• ��ring the��e��y�o��i�oto�e� ���o���ron i���orme���
�hi�h i���n�an����ar������

• �he��o���ron ��r��� ���� an �����ron ��ter ��
�hort��i�etime �n���oth��re��on�erte��into�energy�
��nnihi��tion�- �e�tr��tion�����o�����o�on� ���e�r��
�hi�h���n�then��e��ete�te���

• �oth��-�hoton��h��e��n��n�r�� o� �11 k����
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Why�i��the�energy�o���-�hoton��gener�te����ring��nnihi��tion e���t�y �11�ke� ��
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