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��e de�sitiy o� a� o��ect is influenced �y�
� material
� pre��ure
� temperature
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��e� a�ticoa�u�ated ��ood is ce�tri�u�ed� t�ree disti�ct 
�ractio�s are o�tai�ed due to t�e di��ere�t de�sities o� t�e 
co�po�e�ts� red ��ood ce��s �eryt�rocytes�� ��ite ��ood ce��s
��eu�ocytes� a�d p�ate�ets� p�as�a�
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�e�e�io� � P�ess��e
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� ��e de�or�atio� o� a� o��ect depe�ds �ot o��y o� t�e �orce acti�� o� it� �ut a�so o� t�e 
sur�ace o� ��ic� t�e �orce is app�ied� 

� �o�er a�o�e is �ot a��ays e�ou�� to descri�e t�e i�teractio�� �e �eed a �e� �ua�tity 
t�at a�so ta�es t�e sur�ace i�to accou�t� � �pressure��  
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�asca�

sy��o�ica��y�

i� rea�ity�

�e�e� distri�utio��

�t�er co��o��y used u�its�
�ar ��ar� � 1�� ��a� at�osp�ere �at�� � 1�1� 32� ��a� 
�i��i�etre o� �ercury ���H�� � 133�3 �a
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Ho� �uc� pressure does a� �� �� �a� i� a sta�di�� positio� e�ert o� t�e �rou�d 
i�
a� i� t�ere is �ot�i�� o� �is �eet� �t�e sur�ace o� t�e t�o so�es is 2�� c�2�

�� i� t�e �a� s�ii��� ��oi�t sur�ace o� t�e t�o s�is is 33�� c�2�

c� i� �e is ice s�ati��� �sur�ace o� t�e ed�e o� t�e ice s�ates is � c�2�

�y��os�a�ic ��ess��e

�

ori�i�ates �ro� t�e �ei��t o� ��uid

�y��os�a�ic ��ess��e

�
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�ressure i� �ases a�d �i�uids due to 
�ra�ity �

1 ��H� � 133 �a

�a�cu�ate t�e pressure e�erted �y t�e 1 �� 
�i�� �ercury co�u��� 

�o��e�t�
��e pressure t�us i�creases �i�ear�y as a
�u�ctio� o� dept�� Ho�e�er� t�is is o��y
true i� t�e case o� a� i�co�pressi��e
su�sta�ce� ��e� t�e de�sity is co�sta�t�

at�osp�eric 
pressure is 

pus�i�� do�� 
o� �ercury

t�e �ercury rises 
i� t�e airti��t tu�e

sca�e �or 
readi�� air 
pressure

��an�eli�ta ��ricelli
�ar�meter ������
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��e ��dr��tatic pre��ure e�erted �y t�e �i�uid
o� t�e �otto� o� t�e �esse� depend� �nl� �n t�e
fillin� le�el o� t�e �esse�� �ut n�t �n t�e ��ape
o� t�e �esse� a�d t�us o� t�e �o�u�e o� �i�uid i�
it�

Pascal�s ��i�ci�le

�re��ure�i��tran�mitted�undimini��ed�in�
fluid���ecau�e�t�e��are inc�mpre��i�le��
���ater ��������a���
��idraulic �ac����ra�e��

�lai�e��a�cal
�������������

��chi�e�es��la� a���b�oya�cy
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��er� ��d� immer�ed in a li�uid �r �a� i� �u��ected t� a �u��anc� e�ual t� t�e
�ei��t �f t�e li�uid �r �a� di�placed �� t�e ��d�� Eve�� ���� ���e��e� �� ���e�
���e� �� ���� �e���� �� ��e �e���� �� ���e� �� ���p���e��
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� �ody t�at is su��er�ed i� a 
��uid is �uoyed up �y a �orce�

�� =  ��������
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� Due to t�eir t�ermal ener��� t�e �as
partic�es �o�e i� a�� directio�s �t�er�a�
e�er�y is co��erted i�to �inetic ener����

� �a� particle� c�llide �it� t�e ta�� �all� a�d
accordi�� to t�e idea� �as �ode� t�is �ea�s a
series o� ela�tic c�lli�i�n��

� ��e� t�e partic�es co��ide �it� a �a��� a
c�an�e in m�mentum occurs� ��ic�
accordi�� to �e�to� ��� �a� resu�ts i� ���rt
�ur�e� �f f�rce� ��e pressure o� t�e �as �i��
�e t�e su� o� t�e �orce s�oc�s e�erted o�
sur�ace t�e �a���

� �o�sideri�� t�e lar�e num�er �f c�lli�i�n�
�� � ��1�23�� t�e �u�tient �f t�e a�era�e
f�rce a�d t�e �urface �� t�e ta�� �i�es t�e
pre��ure �f t�e �a��
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���os�he�ic ��ess��e
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��a�de�ur�er��al��u�el�

��peri�e�t o� �tto �o� �ueric�e
���e �a�de�ur� �e�isp�eres��

�or�a� at�osp�eric
pressure� 1�1 ��a � 1�1� 

��a

�ate

��an�e� �f�atm��p�eric pre��ure
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� � co�cept �or �as �i�tures�

� �ir is a �i�ture o� �ases ��itro�e�� o�y�e��
car�o� dio�ide���

� �ac� co�po�e�t o� t�e �as �i�ture
co�tri�utes to t�e tota� �as pressure�

� ��e partial pre��ure correspo�ds to t�e
pressure t�at o�e o� t�e co�po�e�ts o� t�e
�as �i�ture �ou�d e�ert i� it �i��ed t�e tota�
�o�u�e a�ai�a��e o� its o���

� ��e su� o� t�e partia� pressures o� t�e
co�po�e�ts �i�es t�e pressure o� t�e �as�

� ��a�p�e� t�e proportio� o� �2 i� t�e air is �
21�� so o� t�e tota� pressure o� 1�1 ��a�
t�e partia� pressure o� �2 is 21�2 ��a�

��ea�hi�� a� hi�h al�i���es
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� ��e perce�ta�e co�positio� o� air does �ot c�a��e �it� a�titude i� t�e airspace re�e�a�t to
�u�a�s�

� �e�ert�e�ess� it �eco�es di��icu�t to �reat�e as t�e �ei��t i�creases� our per�or�a�ce
decreases� �� a�titude trai�i�� � to i�crease per�or�a�ce�

� ��e cause o� t�is p�e�o�e�o� is t�e decrea�in� air pre��ure� ��ic� a�so �ea�s a
decrea�in� partial pre��ure �f ����en� ��is a��ects t�e �ody�s upta�e a�d re�ease o� o�y�e��

� ��e �ody is a��e to adapt � t�e a�ou�t o� �e�o��o�i� a�d red ��ood ce��s i�creases�

��titude o�er sea
�e�e�� � ����

altitude
�m�

p�air
���a�
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Hi�� a�titude air a�d ��ypo�ia�

�loo����ess��e�a���i�s��eas��e�e��

1�

� �e ����ate t�e cu�� u�ti� t�e pressure
t�e pressure i� t�e ���e��� ���������� �y
appro�� 2� ��H��

� �o ��ood ��o�s i�to t�e ar� �or out o�
it��

� ��ace t�e stet�oscope o�er t�e ��
���������� a�d s�o��y �e�i� to reduce
cu�� pressure�

� �s soo� a� t�e cuff pre��ure dr�p�
�u�t �el�� t�e ���t�lic pre��ure� t�e
��ood starts to ��o� a�ai�� t�e� �e �ear
sou�ds � ��r�t��� ��und�

� �s �o�� as t�e cu�� pressure is �et�ee�
t�e systo�ic a�d diasto�ic �a�ues� �e
ca� �ear t�e sou�ds �ecause t�e
�l��d fl�� i� t�is ra��e �i�� �e
tur�ulent�

� ��ce t�e diasto�ic �a�ue is reac�ed� t�e
sou�d e��ect � a�d t�e tur�u�e�t ��o� �
ceases�

�o��e�t�
��e �easured pressure �a�ue is o�erpressure �� 
pressure a�o�e �or�a� at�osp�eric pressure��

cuff pre��ure

���t�lic pre��ure

dia�t�lic pre��ure

pre��ure
�mm���

cuff

�tet���c�pe
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�asic�co�ce��s o��oscilla�io�s

1�

e�uili�rium�
�tead� �tate

��cillat�r� a p�ysica� syste� capa��e o� osci��atio��e��� �ass attac�ed to a spri�� or pe�du�u���
��cillati�n ��ec�a�ica��� a periodic �repetiti�e� �otio� a�out a poi�t o� e�ui�i�riu�� 

tur�i�� poi�t

tur�i�� poi�t

di�placement�el�n�ati�n ����i� �eter it is t�e
�u�ctio� o� 
ti�e� ����

�mplitude ���� �a�i�a� disp�ace�e�t

�e�i�der�

� �eri�d ���� duratio� o� o�e cyc�e i� a repeati�� e�e�t� its �ase u�it is t�e seco�d �s��

� �re�uenc� ���� �u��er o� cyc�es per u�it ti�e� ��e reciproca� o� period�
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� �n�ular fre�uenc� � �� t�e �u��er o� cyc�es i� 2�� 2� ti�es t�e �re�ue�cy �   � = 2��

�y�es o��oscilla�io�s

1�

��p�itude is co�sta�t�
��p�itude decreases i� 
ti�e�

�arm�nic ��cillati�n
��inu��idal ��cillati�n�

��n��arm�nic ��cillati�n
�n�n��inu��idal ��cillati�n�

pe�du�u� c�oc�� spri�� pe�du�u� �
spri�� osci��ator

osci��atio�s o� t�e �u�a� �oca� cord
s�oc� a�sor�ers i� cars

�ree���cilati�n �ampeded ��cillati�n

spea�er diap�ra�� duri�� a sou�d at 
a �i�e� �o�u�e

�e�du�u� ��ic� is �e�t to itse���
�i�ratio� da�per

��i�o���ci�c�la� �o�io�� ha��o�ic oscilla�io�

1�

���� ��= ���

��e �e�era� �or� o� t�e 
disp�ace�e�t�ti�e �u�ctio��

coi� spri��
pe�du�u�

e��i�e

a���e ��� � ti�e� �

�is�lace�e�����eloci�y��accele�a�io����o�ce

2�
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�rere�uisite�
�e disp�ace t�e syste� a�d a�d re�ease it� creati�� a� osci��atio�� 

�ree���cillati�n� osci��atio� t�at proceed o� its o�� �it�out e�ter�a�
i���ue�ce�

�i�enfre�uenc� �natural fre�uenc��� �re�ue�cy o� a �ree osci��atio�� 

�t is deter�i�ed �y t�e properties o� t�e osci��ator ��ass� �eo�etric 
�ua�tities� �ateria� properties� etc���

�ass�o��s��i�� oscilla�o�

� �

��a���a� =
�

2�

�

�

�

�o��e�t�
��e e�uatio� is o��y �a�id i� t�e idea� case� i�e� t�e osci��atio� is �ar�o�ic ��ot 
da�ped�� �� �act� t�ere is a��ays a �oss o� e�er�y ��rictio�� air resista�ce���� so t�e 
osci��atio� is da�ped� 
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�ody �ei��t is deter�i�ed i� space usi�� a spri�� osci��ator� ��e osci��ator used �or t�e 
�easure�e�t �ei��s ��� �� a�d �as a period o� ���� s� �o�et�er �it� t�e astro�aut� 
t�e period i�creased to 2�� s� �a�cu�ate t�e astro�aut�s �ass�

��i�e� oscilla�io�
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�sci��atio� caused �y a periodic e�ternal�
f�rce� 

�ir pressure ��uctuatio�s �i�rate t�e eardru� 
a�d t�e� t�ese �i�ratio�s are tra�s�itted 

t�rou�� t�e auditory ossic�es

�� o�e o� t�e tu�i�� �or�s is �it� t�e resu�ti�� air 
pressure ��uctuatio�s �i�� a�so cause t�e ot�er
tu�i�� �or� to �i�rate �pro�ided t�at �ot� �or�s are 
tu�ed to t�e sa�e pitc���

� Duri�� a dri�e� osci��atio�� �e ca� �ai�tai� t�e �ar�o�ic osci��atio� �it� a co�sta�t 
a�p�itude �it� t�e dri�i�� �orce� despite t�e e�er�y �osses�

� ��e osci��atio�� syste� ta�e� up t�e fre�uenc� �f�t�e dri�in� ��cillati�n� 

�eso�a�ce

2�

� �� e�er�y is periodica��y tra�s�itted to a osci��ati�� syste� �y 
�ea�s o� a� e�ternal�dri�in� ���tem� dri�en ��cillati�n �i�� 
de�e�op a�ter a certai� sett�i�� ti�e� 

� Depe�di�� o� t�e �re�ue�cy o� t�e dri�e� osci��atio�� 
osci��atio�s o� di��ere�t a�p�itudes are �e�erated� 

� �� t�e fre�uenc���f�t�e�dri�en���cillati�n c�incide� �it� t�e 
natural�fre�uenc���f�t�e����tem� a particu�ar�y stro��� �i���
a�p�itude dri�e� osci��atio� is �e�erated�

� � particu�ar�y �i���a�p�itude osci��atio� at a �i�e� �re�ue�cy is 
ca��ed a re��nance� a�d a �re�ue�cy c�aracteristic o� a 
p�e�o�e�o� is ca��ed a re��nance fre�uenc�� 

�eso�a�ce cur�e

�o��e�t�
��e p�e�o�e�o� o� reso�a�ce is used 
i� se�era� tec��ica� de�ices �e� �uc�ear 
�a��etic reso�a�ce spectroscopy a�d 
i�a�i��� �aser� ����

���ys�er�t� er� �re��e�ci��a

a�p�it�d�

re��nance fre�uenc� ��
�atural fre�uenc� �f�t�e
��cillat�r

�e��nance cur�e�

�ea� da�pi��

stro�� da�pi��

�sa��t ����ys�er
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��apter � a�d �Ho�e�or��

�a��etic reso�a�ce i�a�i�� �����


