
1.1 Physics and Measurements 

علمالفیزیاءھوعلمتجریبییھتمبكشفأسرارالطبیعة،فكلشيءنعرفھعنھذاالكونوعنالقوانینا
. لتیتحكمھتمالتوصلإلیھاعنطریقالقیاساتوالملاحظاتلأیظاھرةطبیعیة

 Science of measurementsویعرفعلمالفیزیاءأیضابًأنھعلمالقیاس
 یقولالعالمالشھیركلفن.
عندماتستطیعقیاسماتتكلمعنھوتعبرعنھبالأرقامفإنكإذاتًعرفشیئاعًنھ،ولكنھاعندمالاتست"

 ".طیعالتعبیرعنھبالأرقامفإنمعرفتكفیھذھالحالةغیركافیةولكنتعتبرالبدایة

1.2 Physical Quantity 

 Physicalفإنھیجبأولاأننعرفطریقةقیاسلتعریفالكمیةالفیزیائیة
Quantityھذھالكمیةأوطریقةحسابھاریاضیامًنكمیاتأخرى .

فعلىسبیلالمثالیمكنتعریفالمسافةوالزمنبواسطةوصفالطریقةالتییمكنأننقیسكلامًنھما،وبال
. تالییمكنتعریفسرعةجسممتحركبواسطةحسابحاصلقسمةالمسافةعلىالزمن

فیھذھالحالةفإنكلاًمنالمسافةوالزمنھماكمیتانفیزیائیتانأساسیتانبینماالسرعةفھیكمیة 
  Derived Physical Quantityفیزیائیةمشتقة

 . 

 Operational.تسمىھذھالطریقةمنالتعریفبالتعریفالإجرائي
Definitionوبالتالیتعتمدعلىوصفطریقةالقیاسلأیةكمیةفیزیائیة .

ھناككمیاتفیزیائیةكثیرةتعتمدعلىھذھالطریقةمنالتعریفوھذھھیالكمیاتالأساسیةفمثلافًیعل
الكمیاتالأساسیةفیع.مالمیكانیكافإنالكمیاتالأساسیةالتیسنستخدمھاھیالكتلةوالطولوالزمن

 Mass . الكتلةLengthالطولTimeلمالمیكانیكاالزمن
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1.3 Unit systems 
Two systems of units are widely used in the world, the metric and the 
British systems. The metric system measures the length in meters 
whereas the British system makes use of the foot, inch, ….. The 
metricsystem is the most widely used. Therefore the metric system 
will be used in this book. 
 
By international agreement the metric system was formalized in 1971 
Into the International System of Units (SI). There are seven basic 
units in the SI as shown in table 1.3. “For this book only three 
unitsare used, the meter, kilogram, and second 

 

 

 

 

 

 Mass 
The SI unit of mass is the Kilogram, which is defined as the mass of a 
specific platinum-iridium alloy cylinder. 
Time 
The SI unit of time is the Second, which is the time required for a 
cesium-133 atom to undergo 9192631770 vibrations. 
Length 
The SI unit of length is Meter, which is the distance traveled by light is 
vacuum during a time of 1/2999792458 second. 
1.3.1 Units of Length 
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) الكیلومتر (تعتبروحدةقیاسالمسافة 
كبیرةفیبعضالأحیانفمثلالًقیاسطولغرفةالدراسةأوقیاسمسافةعرضالشارعفإنھیمكناستخداموحداتم

شتقةمثلالمترأوالسنتمترأوالمیلیمتر،أمافیحالةقیاسمسافاتذریةفإننانستخدموحداتأصغرمثلالأنجس
 الجدولالتالییوضحقیمةوحداتالمسافةالمشتقةبالمتر. ترم

 

 

 

1.3.2 Power of ten prefixes 

 إماصغیرةأوكبیرة) الكیلومتروالكیلوجراموالثانیة (كثیرامًاتكونالوحداتالأساسیة

 نسبةلمانقومبقیاسھمنكمیاتفیزیائیةلذافقدتمتسمیةوحداتعملیةأخریموضحة

 فیالجدول
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1.4 Derived quantities 
All physical quantities measured by physicists can be 
expressed interms of the three basic unit of length, 
mass, and time. For example,18. 
 
speed is simply length divided by time, and the force is 
actually mass multiplied by length divided by time 
squared 
 
[Speed] = L/T = LT-1 

[Force] = ML/T2= MLT-2 
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where [Speed] is meant to indicate the unit of speed, 
and M, L, and Trepresents mass, length, and time 
units. 
 
1.5 Dimensional Analysis 
The word dimension in physics indicates the physical 
nature of the quantity. For example the distance has a 
dimension of length, and the speed has a dimension of 
length/time. The dimensional analysis is used to check 
the formula, since the dimension of the left hand side 
and the right hand side of the formula must be the 
same. 
 

 Dimensionalتستخدمتحلیلالأبعاد
Analysisفیالتأكدمنصحةالمعادلاتوالعلاقاتالریاضیةالمشتقةفیالفیزیاءحیثأنوحدةالطر

 ه.فالأیمنللمعادلةیجبأنیساویوحدةالطرفالأیسرللمعادلة،وإلافإنالمعادلةغیرصحیح

 Example 1.1 
Using the dimensional analysis check that this equation x = ½ at2 is 
Correct, where x is the distance, a is the acceleration and t is the time. 

 

Solution 

x = ½ at2 

 

الطرفالأیسرللمعادلةلھبعدطول،ولكیتكونالمعادلةصحیحةفإنالطرفالأیمن 
. یجبأنیكونلھبعدطولأیضاً،وللتحققمنصحةالمعادلةنستخدمتحلیلالأبعاد لطرفیالمعادلة

 

  

This equation is correct because the dimension of the 
left and right side of the equation have the same 
dimensions 
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Example 1.2 
Show that the expression v = vo + at is dimensionally 
correct, where v and vo are the velocities and a is the 
acceleration, and t is the time. 
 

 

 

 Example 1.3 
 
Suppose that the acceleration of a particle moving in 
circle of radius rwith uniform velocity v is proportional 
to the rn and vm. Use thedimensional analysis to 
determine the power n and m. 
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Example 1.4 
The polar coordinates of a point are r =5.5m and 
Ѳ=240o. What are the Cartesian coordinates of this 
point? 
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Solution 
x = r cosθ = 5.5×cos 240o = -2.75 m 
y = r sin θ = 5.5×sin 240o = -4.76 m 

1.8 Properties of Vectors 
1.8.1 Vector addition 

 

Notice that the vector addition obeys the commutative law, i.e. 
A+B=B+A                        (1.6) 
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