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باسمه تعالیباسمه تعالی
متون تخصصی فیزیکمتون تخصصی فیزیک::نام درسنام درس
ا اا ۲۲ا ۲۲::تعداد واحدتعداد واحد

English for Physics Students English for Physics Students نام منبعنام منبع::g yg y بع بعم م
دکتر منوچهر جعفری گهردکتر منوچهر جعفری گهر: : نام مولفنام مولف
ک کا گا گک ک دکتر منوچهر جعفری گهردکتر منوچهر جعفری گهر::نام تهیه کنندهنام تهیه کننده



درس درسطرح ::طرح درسطرح درس::طرح
معنی،--١١ مرور منظور به عمومی و کليدی واژگان معنی،ارائه مرور منظور به عمومی و کليدی واژگان ارائه ارائه واژگان کليدی و عمومی به منظور مرور معنی، ارائه واژگان کليدی و عمومی به منظور مرور معنی، --١١

معادل فارسی و تلفظ صحيحمعادل فارسی و تلفظ صحيح
نکات پربسامد دستوری، واژگانی، تلفظی و نکات پربسامد دستوری، واژگانی، تلفظی و   مرورمرور  --٢٢

طه خط ه اشا ا طهنا خط ه اشا ا معنايی با اشاره به خط مربوطهمعنايی با اشاره به خط مربوطهنا
تمرينات٣٣ انجا با مطلب درک مھ نکات تمريناتمرور انجا با مطلب درک مھ نکات مرور مرور نکات مھم درک مطلب با انجام تمرينات مرور نکات مھم درک مطلب با انجام تمرينات --٣٣  

غلط و پاسخ به چند پرسش غلط و پاسخ به چند پرسش //درستدرست
مرور واژگان مھم با انجام تمرينات چند گزينه ایمرور واژگان مھم با انجام تمرينات چند گزينه ای  --۴۴



درس آموزشی درساھداف آموزشی رس::اھداف ی  وز ا آ رساھ ی  وز ا آ ::اھ
انتظار می رود دانشجويان پس از مطالعه اين درس قادر انتظار می رود دانشجويان پس از مطالعه اين درس قادر 

::باشندباشند
د١١ کل اژگان د کا دعن کل اژگان د کا دانند//عن ا د دانندع ا د ع ..عمومی درس را بدانندعمومی درس را بدانند//معنی و کاربرد واژگان کليدیمعنی و کاربرد واژگان کليدی--١١
معنايی--٢٢ و تلفظی واژگانی، دستوری، پربسامد معنايینکات و تلفظی واژگانی، دستوری، پربسامد يی نکات ی و  ی  ژ وری و يی  پرب  ی و  ی  ژ وری و  پرب 

..شده را در متن ھای مشابه تشخيص بدھندشده را در متن ھای مشابه تشخيص بدھندمرور مرور 
متن ھای مشابه را با سرعت و سطح درک مناسبمتن ھای مشابه را با سرعت و سطح درک مناسب--٣٣

..بخوانندبخوانندبخوانندبخوانند
..را به فارسی برگردانندرا به فارسی برگردانند  انگليسیانگليسی  متن ھای کوتاهمتن ھای کوتاه  --۴۴
..انواع کلمه انگليسی را از ھم تشخيص دھندانواع کلمه انگليسی را از ھم تشخيص دھند  --۵۵



درس درسجايگاه ::جايگاه درسجايگاه درس::جايگاه
فيزيک فيزيکدانشجويان اطلاعدانشجويان منظور به بتوانند بايست اطلاعمی منظور به بتوانند بايست می يزي ن  يزيجوي ن  ع جوي ور  و ب  ي ب ع ی ب ور  و ب  ي ب ی ب

در سطح در سطح وبھره  گيری از آخرين تحولات علمی وبھره  گيری از آخرين تحولات علمی 
شنا شناکا نکا ن نھ ن لاتھ ت ھا د لاتد ت ھا د د در دوره ھای تحصيلات در دوره ھای تحصيلات ھمچنين ھمچنين کارشناسی وکارشناسی و

یتکميلی از منابع معتبر به زبان انگيسی استفاده تکميلی از منابع معتبر به زبان انگيسی استفاده  ع یی ع ی
از اينرو درس زبان تخصصی  از جايگاه  از اينرو درس زبان تخصصی  از جايگاه    ..کنندکنند

فيزيک کارشناس مقطع درس برنامه در ای فيزيکويژه کارشناس مقطع درس برنامه در ای ويژه ای در برنامه درسی مقطع کارشناسی فيزيکويژه ای در برنامه درسی مقطع کارشناسی فيزيکويژه
..برخوردار استبرخوردار است



UNIT ONEUNIT ONE
What is Physics?

dKey Words 
CentrifugeCentrifuge 
Electron microscopeElectron microscope
Molecule
Mechanics
N lNuclear
PhysicistPhysicist



G l W dGeneral Words 

 li iApplication
ApproachApproach
ConceptConcept
Deductive
Instrumentation
Si ifiSignificance
SubfieldSubfield



Th t t f i (li 7)The structure of passive (line 7) 

They give no clue as to why 
some subfields are includedsome subfields are included
and others are not.

Object + be + Past participle
The car  was   stolen.



The use of the second verb in –ingThe use of the second verb in ing 
form (line 20) 
This is because physicists 

sometimes graduallysometimes gradually 
abandon a field ... (and they ( y
leave) leaving further 
d l t d ti ldevelopments and practical 
applications to others.applications to others.



Words and expressions that show 
i il it b t t tsimilarity between two sentences 

(line 28) ( e 8)

AlsoAlso
Besides
Similarly
In addition to
Furthermore 
A tt f f tAs a matter of fact



Shortened relative clause (line 36)Shortened relative clause (line 36) 

The physical laws (that 
govern) governing thegovern) governing the 
behavior of molecules, ,
atoms, and the atomic nuclei

thare the ...



The use of “colon” to introduce aThe use of colon  to introduce a 
list (line 39) 

Physiology offers many 
l f h i lexamples of physical 

processes and principles:processes and principles: 
diffusion within cells, the 
regulation of the body 
temperature the motion oftemperature, the motion of 
fluids ...



“it” that is used to fill subjectit  that is used to fill subject 
position (line 53)

I bough a book. I will read it 
tomorrow.

It is necessary for you to goIt is necessary for you to go.
It is obligatory to obey theIt is obligatory to obey the 

rules.



Comprehension ReviewComprehension ReviewComprehension Review  Comprehension Review  

11.The definition “physics is the .The definition “physics is the 
branch of science that dealsbranch of science that dealsbranch of science that deals branch of science that deals 
with matter, energy and their with matter, energy and their , gy, gy
interactions” is accepted by interactions” is accepted by 
th itth it FFthe writer.the writer. FF



Comprehension ReviewComprehension ReviewComprehension ReviewComprehension Review

22 We can find a s itableWe can find a s itable22. We can find a suitable . We can find a suitable 
definition for physics in largerdefinition for physics in largerdefinition for physics in larger definition for physics in larger 
dictionaries.dictionaries. FF

33. Physics is concerned with . Physics is concerned with 
the basic rules that governthe basic rules that governthe basic rules that govern the basic rules that govern 
the operation of nature. the operation of nature. TTpp



C h i R iC h i R iComprehension ReviewComprehension Review

44. The modern developments . The modern developments 
in physics might help a in physics might help a 
philosopher to have a deeperphilosopher to have a deeperphilosopher to have a deeper philosopher to have a deeper 
understanding of space and understanding of space and u de sta d g o space a du de sta d g o space a d
time. time. TT



Comprehension ReviewComprehension ReviewComprehension ReviewComprehension Review

55. How body controls its . How body controls its 
temperature is studied bytemperature is studied bytemperature is studied by temperature is studied by 
biochemists.biochemists. FFbiochemists. biochemists. 

66. The most important step to . The most important step to 
FF

master physics is to learn its master physics is to learn its 
basic ideasbasic ideas TTbasic ideas. basic ideas. TT



Answer the following questionsAnswer the following questionsAnswer the following questions Answer the following questions 
in Farsiin Farsi

11.What is the problem with a .What is the problem with a 
short dictionary definition?short dictionary definition?

22 Wh i i b dWh i i b d22. Why may scientists abandon . Why may scientists abandon 
a field of science?a field of science?a field of science?a field of science?



Answer the following questionAnswer the following questionAnswer the following question Answer the following question 
in Farsiin Farsi

33. What is the role of physics . What is the role of physics 
knowledge in the use of knowledge in the use of 
different instruments?different instruments?different instruments?different instruments?



V b l R iVocabulary Review 

 Would you please -------------
on your plan; I need more detailson your plan; I need more details 
to make a decision.

a. elaborate          b. elaboration 
c. elaborately       d. elaborating



V b l R iVocabulary Review

The ------------- of modern 
vehicles has damaged thevehicles has damaged the 
natural environment of the 
earth.

l b l da. evolve            b. evolved
c evolution d evolutionaryc. evolution       d. evolutionary 



V b l R iVocabulary Review

 The surgeon gave an  --------
description of the patient’s legdescription of the patient s leg 
before the operation.p

 a. anatomically   b. anatomical
c. anatomy          d. anatomist



V b l R iVocabulary Review

A thermostat can ----------
the flow of hot water in athe flow of hot water in a 
car’s cooling system.g y

a. regulation       b. regulator
c. regulatory       d. regulate



V b l R iVocabulary Review

The 20th century has brought 
great advances in all fields ofgreat advances in all fields of 
science.

a. developments  
b. statements
c. Evolutions
d l tid. regulations 



V b l R iVocabulary Review

 Steven Hawking, who was 
born in 1942 is aborn in 1942, is a 
contemporary physicist. p y p y

a. atomic           b. modern 
c. centrifugal    d. conceptual



V b l R iVocabulary Review

 Most of the scientific 
discoveries have practicaldiscoveries have practical 
significance for man’s life.g

a. complication    b. elaboration
c. equivalence      d. importance



V b l R iVocabulary Review

 He has never been 
concerned about whatconcerned about what 
others think of him. 

a. accurate          b. worried
c. determined     d. discerning 



V b l R iVocabulary Review
 Th i i f d The invention of radar 

systems has made the -------systems has made the 
of flying objects possible. 

a. detection         b. derivation     
ti d li tic. conservation   d. application



V b l R iVocabulary Review

 The ----------- framework of 
the theory of relativity isthe theory of relativity is 
complicated.p

a. conceptual
b. contradictory
c.  evolutionary  
d tifi i ld. artificial



V b l R iVocabulary Review
 W ll d h h l f We usually need the help of a     

good teacher to understandgood teacher to understand
------------ physics problems.

a. complicated      b. derived
bl d li iblc. comparable       d. negligible      



V b l R iVocabulary Review

 The computer has made an 
important -------------- onimportant -------------- on 
different aspects of modern p
life.

d b i ta. advance           b. impact
c credit d quantityc. credit               d. quantity



V b l R iVocabulary Review

 Physical optics is an 
interesting -------------- of theinteresting -------------- of the 
science of physics. p y

a. concept           b. analysis
c. subfield           d. facet



V b l R iVocabulary Review

 Technologists are concerned  
with the practical ------------with the practical ------------
of scientific findings.g

a. detection
b. derivation  
c. conservation  
d a li atiod. application    



UNIT TWO
Th R l ti f Ph i t thThe Relation of Physics to other 

SciencesSc e ces

Key Words y
Conservation of energy
Discharge 
DensityDensity
IonIon
Pitch
Timbre  



G l W dGeneral Words 
Bi lBiology 
CompoundCompound 
Inorganic chemistryInorganic chemistry
Membrane
Meteorology
Periodic chart



Explanation after comma (line 9)Explanation after comma (line 9) 

... the early days of 
chemistry dealt almostchemistry dealt almost 
entirely with what we now y
call inorganic chemistry,
h h i f bthe chemistry of substances 

which are notwhich are not ...



Frequent use of passives inFrequent use of passives in 
technical texts (line 16) 

... because the theory of y
atoms was substantiated to 

l t t ba large extent by 
experiments in chemistry.experiments in chemistry.



Th t t f i tThe structure of passive sentences

Edison invented the telegraph.
The telegraph was invented by 

EdiEdison.

Object+be+P P + by-subjectObject+be+P.P.  + by subject



“it” is not translated in someit  is not translated in some 
sentences (line 30) 

It takes some effort to get 
into the finer details.

It is five o’clock.

It is cold today.



Three types of conditionalThree types of conditional 
sentences (line 37) 

If you come, you will see me.If you come, you will see me.
If you came, you would see If you came, you would see 

me.me.
If you had come you wouldIf you had come you wouldIf you had come, you would If you had come, you would 

have seen me.have seen me.a e see ea e see e



Backward and forward referenceBackward and forward reference 
of pronouns (line 42) 

The students were reading g
their books.

In their study of nerves,  y ,
the biologists have come to 
the conclusion that…



Comprehension ReviewComprehension ReviewComprehension Review  Comprehension Review  

11. Other fields of science have . Other fields of science have 
been affected by physics. been affected by physics. TT

22. Long ago, physics did NOT . Long ago, physics did NOT 
exist separately; it was partexist separately; it was partexist separately; it was part exist separately; it was part 
of natural philosophy. of natural philosophy. TTp p yp p y



C h i R iC h i R iComprehension ReviewComprehension Review

33. First chemists mainly . First chemists mainly 
studied organic chemistry.studied organic chemistry. FF

44 Ions can move freely onlyIons can move freely only44. Ions can move freely only . Ions can move freely only 
inside the nerve cells. inside the nerve cells. FFs de t e e e ce ss de t e e e ce s FF



C h i R iC h i R iComprehension ReviewComprehension Review

55. All atoms emit lights which . All atoms emit lights which 
have the same frequency. have the same frequency. 

66 A i dA i d
FF

66. A stectroscope is used to . A stectroscope is used to 
discover new chemicaldiscover new chemicaldiscover new chemical discover new chemical 
elements on stars.elements on stars. TT



Comprehension ReviewComprehension ReviewComprehension ReviewComprehension Review

77.Technetium was first .Technetium was first 
discovered on earthdiscovered on earth FFdiscovered on earth.discovered on earth.

88.Geology is also called an.Geology is also called an
FF

88.Geology is also called an .Geology is also called an 
earth science.  earth science.  TT

99.Scientists have developed a .Scientists have developed a 
d th f t ld th f t l FFgood theory of meteorology. good theory of meteorology. FF



Answer the following questions Answer the following questions g qg q
in Farsi in Farsi 

11. What are the main relationships. What are the main relationships11. What are the main relationships . What are the main relationships 
between physics and biology?between physics and biology?

22. What is known about the inside . What is known about the inside 
of the earth?of the earth?



Answer the following questionAnswer the following questionAnswer the following question Answer the following question 
in Farsiin Farsi

33. What is the difference . What is the difference 
between organic and between organic and 
inorganic chemistry?inorganic chemistry?inorganic chemistry?inorganic chemistry?



V b l R iVocabulary Review 

 They gave us a -----------
of the machine to show howof the machine to show how 
it worked.

a. demonstrate  
b. demonstration
c. demonstrative  
d d t ti ld. demonstratively



V b l R iVocabulary Review

 His discoveries had a 
strong -------------on thestrong  -------------on the 
world of science.

a. impress        b. impression
c. impressive  d. impressively



V b l R iVocabulary Review

 After some experiments, 
the physicist ------- that histhe physicist  ------- that his 
theory had to be corrected. y

a. discerned      b. discernment
c. discerning     d. discernible



V b l R iVocabulary Review

 The manufacture of cars is a 
long and difficult processlong and difficult process.

     a. motion             b. reaction
c. production       d. rotation



V b l R iVocabulary Review

 An important project cannot 
proceed without the help ofproceed without the help of 
many experts.y p

a. collapse           b. circulate  
c.  succeed           d. continue



V b l R iVocabulary Review

 The invention of computers 
had a profound effect onhad a profound effect on 
scientific developments.p

    a. dense                b. deep
c. finite                 d. crude



V b l R iVocabulary Review

 As he could not ------------
the solution to the problemthe solution to the problem, 
he decided to ask for my y
help.

l d b ka. slow down       b. make up 
c figure out d bring outc. figure out         d. bring out 



V b l R iVocabulary Review
 Th Ei i ’ h f l i i The Einstein’s theory of relativity 

has been -------------- by many y y
recent experiments.

a. substantiateda. substantiated
b. reciprocated
c. postulated
d i l t dd. circulated  



V b l R iVocabulary Review

 Lightning is caused when 
clouds ------------- electricityclouds ------------- electricity.

a.  conquer           b. conserveq
c.  excite               d. discharge



V b l R iVocabulary Review

 Heavier elements usually 
have a higher --------------have a higher --------------
than lighter ones.g

   a. density         b. energy
c. magnitude   d. momentum



V b l R iVocabulary Review
 b h d i Energy can be changed into 

different forms, but it is neverdifferent forms, but it is never 
created or destroyed. This is 
called the principle of ---------
of energyof energy.

a. conservation     b. oscillation
c. quantity             d. discharge



V b l R iVocabulary Review

 Sulphur dioxide is a ----------
made from sulphur and oxygenmade from sulphur and oxygen.

a. condition         b. content
c. component      d. compound



V b l R iVocabulary Review

 Alcohol can easily ----------
into gas when it is placed ininto gas when it is placed in 
open space.p p

   a. concentrate        b. derive
c. circulate              d. convert



V b l R iVocabulary Review
 h li i i i i hi The police is investigating his 

death because he died indeath because he died in 
strange --------------- .
a. circumstances
b propertiesb. properties
c. Scalesc. Scales
d. masses



UNIT THREE
Ph i d it S t fPhysics and its System of 

MeasurementMeasurement
Key Words y

Alloy
Derived quantity
Fundamental quantityFundamental quantity
OscillationOscillation
QuantityQ y
vacuum



G l W dGeneral Words 

Component
E tEquator
ObjectiveObjective 
PotentialPotential
Subjectivej
Verify



Words and expressions that show 
t t diff b tcontrast or difference between 

sentences (line 6) 

But/YetBut/Yet

se te ces ( e 6)

On the other handOn the other hand
On the contraryOn the contrary
NeverthelessNeverthelessNeverthelessNevertheless
HoweverHowever
In spite of In spite of 



Review of modal verbs (line 9)Review of modal verbs (line 9) 

AbilityAbility: He : He cancan run very fast.run very fast.
PossibilityPossibility: It : It may/mightmay/might rain rain 

i hi htonight.tonight.
PermissionPermission: The student: The studentPermissionPermission: The student : The student 

can/maycan/may leave the classroom.leave the classroom.ca / ayca / ay ea e t e c ass ooea e t e c ass oo



R i f d l b (li 9)Review of modal verbs (line 9)

Suggestion/adviceSuggestion/advice: You : You shouldshould
be more careful.be more careful.

Obli iObli i P lP l bbObligationObligation: People : People mustmust obey obey 
the lawthe lawthe law.the law.



Changing verbs into nounsChanging verbs into nouns 
(line 16) 
Occur + ence =occurrence

Derive + tion = derivation

Discern + ment= discernment

Suspend + sion = suspension

 h b h iBehave + or = behavior



Deletion of words in parallelDeletion of words in parallel 
sentences (line 17) 

Physical principles helpPhysical principles help 
explain the rocket, (physical p , (p y
principles help explain) why 

t i b ll ha tennis ball may curve, how 
a refrigerator works, and...a refrigerator works, and...



Changing nouns into adjectivesChanging nouns into adjectives 
(line 36) 
Experiment+al=experimental
D + dDanger + ous = dangerous
Quantity +ative = quantitativeQuantity +ative = quantitative
History + ical = historicalo y o
Atom + ic = atomic
Evolution + ary = evolutionary



C h i R iC h i R iComprehension Review  Comprehension Review  

11. Matter and energy have . Matter and energy have 
effects on each other. effects on each other. 

22 E i d b iE i d b i
TT

22. Experiment and observation . Experiment and observation 
play important roles both inplay important roles both inplay important roles both in play important roles both in 
physics and in science in physics and in science in 
general. general. TT



C h i R iC h i R iComprehension ReviewComprehension Review

33. Scientists may decide to . Scientists may decide to 
repeat an experiment repeat an experiment 
conducted by other scientistsconducted by other scientists TTconducted by other scientists. conducted by other scientists. 

44 Different scientists useDifferent scientists use
TT

44. Different scientists use . Different scientists use 
words with exactly the same words with exactly the same 
meaning. meaning. FF



Comprehension ReviewComprehension ReviewComprehension ReviewComprehension Review

55. Physical properties that can . Physical properties that can 
be measured are calledbe measured are calledbe  measured are called be  measured are called 
physical quantities. physical quantities. TTp y qp y q

66. Some quantities are made . Some quantities are made 
TT

up of other quantities. up of other quantities. TT



C h i R iC h i R iComprehension ReviewComprehension Review

77. The new unit of length is . The new unit of length is 
based on the speed of light. based on the speed of light. TT



Answer the following questions Answer the following questions g qg q
in Farsi in Farsi 

11. Why is objectivity important. Why is objectivity important11. Why is objectivity important . Why is objectivity important 
and how is it achieved?and how is it achieved?

22. What are the properties of a . What are the properties of a 
useful fundamental standard?useful fundamental standard?



Answer the following questionAnswer the following questionAnswer the following question Answer the following question 
in Farsiin Farsi

33. How do modern scientists . How do modern scientists 
define meter and second?define meter and second?



V b l R iVocabulary Review 

 At present, it is impossible to    
-------------- the total damage-------------- the total damage 
caused by the flood yesterday.y y y

a. quantify        b. quantity 
c. quantitative  d. quantitatively



V b l R iVocabulary Review

 He has been very kind to me 
and he expects the -------------and he expects the -------------
of his favors by me.y

a. reciprocate
b. reciprocal
c. reciprocation    
d i lld. reciprocally



V b l R iVocabulary Review

 Thousands of English words        
------------ from Latin Greek and------------ from Latin, Greek and 
some other languages.g g

a. derive                b. deriving 
c. derivative          d. derivation



V b l R iVocabulary Review

 The estimate of the costs is 
very crude It does not include allvery crude. It does not include all 
the expenses.p

 a. massive           b. equal
c. rough               d. dense



V b l R iVocabulary Review

 In order to solve a problem, 
we should consider its differentwe should consider its different 
facets.

a. masses                b. aspects 
c. motions               d. fractions



V b l R iVocabulary Review

 A student’s success hinges
on many factors includingon many factors including 
intelligence, motivation and g ,
interest.

d l b fa. deals           b. conforms
c steps d dependsc. steps           d. depends



V b l R iVocabulary Review

 A sudden increase in the 
quantity of production mayquantity of production may 
damage the quality.g q y

a. amount               b. matter
c. substance           d. state



V b l R iVocabulary Review

 Light can travel tens of 
thousands of kilometers inthousands of kilometers in           
a (n)  ----------- of a second.( )

a. initiation     b. migration
c. obligation    d. fraction



V b l R iVocabulary Review
 f If you create ----------

inside a container, the airinside a container, the air 
pressure outside will crush 
it llits walls.

 
   a. balance           b. vacuum

c. motion            d. density 



V b l R iVocabulary Review

 Brass is not a simple metal. 
It is a (n) ---------- which is aIt is a (n) ---------- which is a 
mixture of copper and zink.pp

a. solution          b. position 
c. alloy                d. bond 



V b l R iVocabulary Review
 fi d h We can find out the ----------

between a flash of lightningbetween a flash of lightning 
and the sound of thunder to 
fi d t th h i ht f thfind out the height of the 
cloud.c oud

a. interplay          b. interval
i t f d i t fc. interference     d. interface



V b l R iVocabulary Review

 His favorite --------- was 
physics but he had to studyphysics, but he had to study 
medicine because his father 
asked him to.

b l ta. course            b. element
c lesson d majorc. lesson             d. major



Vocabulary ReviewVocabulary Review
 To measure the minerals of a To measure the minerals of a 

lake, scientists test a -----------
famount of its water. They need 

not test the whole water.not test the whole water.
 a. representative
b. derivative

d d ic. deductive
d massived. massive



V b l R iVocabulary Review

 Some instruments can 
measure the ----------- of radiomeasure the ----------- of radio 
waves.

a. oscillation       b. domination
c. reciprocation  d. connection  



V b l R iVocabulary Review

 ------------ quantity which is 
also known as base quantity isalso known as base quantity, is 
measured by means of physical y p y
standard.

M l l b C t la. Molecular            b. Conceptual 
c Fundamental d Centrifugalc. Fundamental      d. Centrifugal



UNIT FOUR
Newton’s Laws of MotionNewton’s Laws of Motion

Part One
Key Words 

A l tiAcceleration
EquilibriumEquilibrium
Friction
Gravity
Inertia
MotionMotion 



G l W dGeneral Words 

Astronomy
Bi h iBiomechanics
MacroscopicMacroscopic
PhenomenonPhenomenon
Net
State



S f “ ” (li 4)Some uses of “as” (line 4) 

This car is This car is the same asthe same as that that 
oneoneone.one.

Ali isAli is asas talltall asas JohnJohnAli is Ali is asas tall tall asas John.John.

He worksHe works asas a physicista physicistHe works He works asas a physicist.a physicist.

He cameHe came asas I was leavingI was leavingHe came He came asas I was leaving.I was leaving.



Words and expressions thatWords and expressions that 
show result (line 11) 

SoSo
Thus Thus 
Th fTh fThereforeTherefore
ConsequentlyConsequentlyConsequently Consequently 
As a resultAs a result
As a consequenceAs a consequence



Frequent use of relative clauses inFrequent use of relative clauses in 
technical texts (line 16) 

Thus, a wagon (that was)Thus, a wagon (that was) 
detached from the horse
that was pulling it would 

i kl t t bquickly come to rest because 
...



Relative pronoun may be object orRelative pronoun may be object or 
subject of the clause

Subject:Subject:
The boy The boy whowho (or that) came(or that) came

i t lli t llis tall. is tall. 
Object:Object:Object:Object:
The boyThe boy whomwhom (or that) you(or that) youThe boy The boy whomwhom (or that) you (or that) you 

sawsaw is tall. is tall. 



Two ways of using sensoryTwo ways of using sensory 
verbs (line 33) 

see, smell, watch, feel

I saw him cross the street.
I hi i hI saw him crossing the 

streetstreet.



The order of adverbs ofThe order of adverbs of 
frequency (line 43)  

Always                    100
Usually                       . 
Often                          . 
SometimesSometimes                 .
Seldom/rarelySeldom/rarely           .
Never 0Never                         0



C h i R iC h i R iComprehension Review  Comprehension Review  

11. Newton’s work helped us to . Newton’s work helped us to 
understand the natural world understand the natural world 
betterbetter TTbetter. better. 

22 Newton’s first law was inNewton’s first law was in
TT

22. Newton s first law was in . Newton s first law was in 
agreement with the agreement with the 
Aristotelian view of motion. Aristotelian view of motion. FF



C h i R iC h i R iComprehension ReviewComprehension Review

٣٣. The daily movement of the . The daily movement of the 
h h O ffh h O ffearth has NO effect on our earth has NO effect on our 

lives.lives. FFlives. lives. 
44. An accelerating car is NOT . An accelerating car is NOT 

FF

considered on inertial frame.considered on inertial frame.
55 There are NOT any forcesThere are NOT any forces

TT
55. There are NOT any forces . There are NOT any forces 

acting on a moving car. acting on a moving car. FFg gg g



C h i R iC h i R iComprehension ReviewComprehension Review

66. A driver accelerates relative . A driver accelerates relative 
to the car but NOT relative on to the car but NOT relative on 
the groundthe ground FFthe ground.the ground.

77 There is NO net force on anThere is NO net force on an
FF

77. There is NO net force on an . There is NO net force on an 
object which has a uniform object which has a uniform 
motion. motion. TT



Answer the following questionsAnswer the following questionsAnswer the following questions Answer the following questions 
in Farsi in Farsi 

11. What is the importance of . What is the importance of 
Newton’s laws of motions?Newton’s laws of motions?

22 Wh i i i l diWh i i i l di22. What is an inertial coordinate . What is an inertial coordinate 
system and why is it needed?system and why is it needed?system and why is it needed?system and why is it needed?

33. What is the role of friction in . What is the role of friction in 33 at s t e o e o ct oat s t e o e o ct o
motion?motion?



V b l R iVocabulary Review 

 The vector sum of all the forces 
acting on an object is equal to theacting on an object is equal to the 
product of its mass and ---------- .p

a. accelerate
b. acceleration

l tc. accelerator
d acceleratedd. accelerated



V b l R iVocabulary Review
 i i During ----------- motion, 

the distance between twothe distance between two 
points on an object or 

t i fi dsystem is fixed.

a. rotate               b. rotation
c. rotational         d. rotated



V b l R iVocabulary Review

 The ---------- of the earth 
on its axis around the sunon its axis around the sun 
takes about 365 days.y

a. revolve         b. revolution
c. revolved       d. revolving



V b l R iVocabulary Review
 Th h h th i Those who have their own 

business usually increase y
prices to offset inflation for 
themselves.themselves.

 a. balance        b. decrease
c state d applyc. state             d. apply

 



V b l R iVocabulary Review

 A car’s wheels can be 
detached by removing theirdetached by removing their 
nuts.

a. damaged       b. repaired
c. separated      d. derived



V b l R iVocabulary Review

 It is found that the --------
force on an object is the sumforce on an object is the sum 
of all the forces acting on it.g

   a. inertia        b. dense
c. net              d. potential



V b l R iVocabulary Review

 Newton's study of planetary 
motion led him to infer themotion led him to infer the 
formula for the ---------- force 
between two objects.

f i ti l b it ti la. frictional   b. gravitational
c inertial d perpendicularc. inertial      d. perpendicular



V b l R iVocabulary Review

 The law of universal 
gravitation --------- that allgravitation --------- that all 
objects in the universe attract j
each other.

l b t ta. analyzes            b. states
c applies d perceivesc. applies               d. perceives     



V b l R iVocabulary Review

 Given the angular ----------
and the initial angularand the initial angular 
position and velocity, we can p y,
find the subsequent motion.

b b la. mass          b. balance
c vector d accelerationc. vector        d. acceleration



V b l R iVocabulary Review

 ----------- is a force that 
always acts to resist thealways acts to resist the 
motion of one object sliding j g
on another.

G it ti b O ill ti   a. Gravitation    b. Oscillation
c Diffusion d Frictionc. Diffusion        d. Friction



V b l R iVocabulary Review

 The quantity that indicates 
the ability of a force to causethe ability of a force to cause 
-------- is called the torque.q

a. rotation      
b. conservation  
c. derivation    
d id. compression



V b l R iVocabulary Review

 The earth rotates about a(n)      
--------- between the North--------- between the North 
Pole and the South Pole.

a. equator              b. axis
c. process              d. orbit



V b l R iVocabulary Review

 When you release something,  
--------- causes it to fall to the--------- causes it to fall to the 
ground.g

a. gravity              b. velocity
c. quantity            d. density



V b l R iVocabulary Review
 h i hi h l The way in which our muscles 

work is studied in ------------ .work is studied in .

a. geology
bb. astronomy
c biomechanicsc. biomechanics  
d. engineeringg g



UNIT FIVE
Newton’s Laws of Motion

Part TwoPart Two

Key WordsKey Words 
Gravitational mass
Inertial mass
Propel
Scalar quantity
Vector quantityVector quantity



G l W dGeneral Words 

Analyze
D t iDetermine
IllustrateIllustrate
MagnitudeMagnitude
Proportional p
Times 



W f bi i t (li 4)Ways of combining sentences (line 4) 

1. Positive sentences:
H i h d IHe is happy, and so am I.
He is happy and I am happyHe is happy, and I am happy 

too.



W f bi i t (li 4)Ways of combining sentences (line 4)

2. Negative sentences:
He isn’t happy, and I am not 

i heither.
He isn’t happy and neitherHe isn’t happy, and neither 

am I.a



Frequent use of type 1 conditionalFrequent use of type 1 conditional 
sentence in technical texts (line 5) 

If you heat water, it boils.If you heat water, it boils.

If you let go of an object, it  
falls to the ground.



Relative clauses are frequentlyRelative clauses are frequently 
shortened (line 32) 

Thus the net force on theThus the net force on the 
sled is the 20-N force (thatsled is the 20 N force (that 
is) exerted by the child.



A clause used the object or subjectA clause used the object or subject  
(line 40) 
Object: We can see now why 

the equality of the action andthe equality of the action and 
reaction force is ...

Subject: What he did yesterday
i dsurprised me.



Words or expressions that showWords or expressions that show 
similarity between sentences (line 49) 

Also
B idBesides
SimilarlySimilarly
In addition toIn addition to
Furthermore 
As a matter of fact



C h i R iC h i R iComprehension Review  Comprehension Review  

11. A net force on an object and . A net force on an object and 
the acceleration of the object the acceleration of the object 
have opposite directionshave opposite directions FFhave opposite directions. have opposite directions. 

22 Physicists usually use thePhysicists usually use the
FF

22. Physicists usually use the . Physicists usually use the 
word “mass” to refer to both word “mass” to refer to both 
inertial and gravitational inertial and gravitational 
massesmasses TTmasses. masses. TT



Comprehension ReviewComprehension ReviewComprehension ReviewComprehension Review

33 Th f bj i iTh f bj i i33. The mass of an object is its . The mass of an object is its 
inertiainertia TTinertia.inertia.

44. The weight of an object is a . The weight of an object is a 
TT
g jg j

scalar quantity. scalar quantity. FF
55. We quickly know when the . We quickly know when the 

action and reaction force areaction and reaction force areaction and reaction force are action and reaction force are 
equal. equal. FFqq FF



C h i R iC h i R iComprehension ReviewComprehension Review

66. The third law does not apply . The third law does not apply 
when objects are moving. when objects are moving. 

77 Diff fDiff f
FF

77. Different forces may . Different forces may 
determine the motion of andetermine the motion of andetermine the motion of an determine the motion of an 
object.object. TT



Answer the following questions Answer the following questions g qg q
in Farsi in Farsi 

11. Explain the second law of . Explain the second law of 
motion. motion. 

22 E l i h hi d l fE l i h hi d l f22. Explain the third law of . Explain the third law of 
motionmotionmotion. motion. 

33. Explain the first example.. Explain the first example.33 p a t e st e a p ep a t e st e a p e
44. Explain the second example. . Explain the second example. 



V b l R iVocabulary Review 

 The Oxford Advanced Learner’s 
dictionary uses ---------- to makedictionary uses to make 
the meaning of words clear.

a illustrate b illustrationsa. illustrate         b. illustrations
c. illustrative d. illustrativelyc. illustrative      d. illustratively



V b l R iVocabulary Review

 He ---------- studied medicine 
but later decided to become abut later decided to become a 
physicist. p y

a. initiate             b. initiation
c. initially             d. initiative         



V b l R iVocabulary Review

 Physical sciences have 
undergone great changes inundergone great changes in 
the past 30 years.p y

   a. determined 
b. experienced  
c. analyzed 
d b l dd. balanced 



V b l R iVocabulary Review

 The mass of an object is a        
------- that is the same------- that is the same 
whether the object is in   j
space or on the moon.

t b ti    a. property       b. proportion
c magnitude d motionc. magnitude    d. motion



V b l R iVocabulary Review

 If air resistance is significant, 
then the --------- of the motionthen the of the motion 
of body becomes rather 

li t dcomplicated.

a. interval          b. interplayp y
c. crudity           d. analysis 



V b l R iVocabulary Review

 The forces between two 
spheres or point particles arespheres or point particles are     
---------- proportional to the 

f th i tisquare of their separation.
a converselya. conversely  
b. reciprocallyp y
c. inversely     
d. initially 



V b l R iVocabulary Review

 Atoms and molecules may 
vibrate or bend when theyvibrate or bend when they 
are ---------- by certain y
forces. 

i l t d b ff t da. circulated    b. affected
c subjected d appliedc. subjected     d. applied



V b l R iVocabulary Review

 --------------- are 
mathematical objectsmathematical objects 
having both a magnitude g g
and a direction. 

T b S la. Tunes          b. Scalars
c Frames d Vectorsc. Frames        d. Vectors



V b l R iVocabulary Review
 h f The ---------- of an 

earthquake’s force isearthquake s force is 
measured on the Richter 

lscale.

a. acceleration     b. mass
c. magnitude        d. gravity



V b l R iVocabulary Review
 h l f The angular momentum of 

a rigid body rotating about aa rigid body rotating about a 
fixed axis is its moment of 
i ti it linertia --------- its angular 
velocity.e oc ty

a. plus               b. minus
di id d b d tic. divided by     d. times



V b l R iVocabulary Review

 To --------- a problem, we 
usually separate it into itsusually separate it into its 
parts in order to study its p y
nature and structure. 

l b ia. analyze          b. arise
c apply d affectc. apply              d. affect



V b l R iVocabulary Review

 A barometer is used to-------
atmospheric pressureatmospheric pressure.

 a. dominate        b. determine
c. proportion      d. propel



V b l R iVocabulary Review

 The earth is much more        
-------- than the moon-------- than the moon.

   a. potential       b. reciprocal p p
c. inverse          d. massive



UNIT SIX
Temperature
Key Words 

Absolute temperature
Ki tiKinetic energy
Temperature scaleTemperature scale
Thermal energyThermal energy
Thermodynamics y



G l W dGeneral Words 

Contact 
E tiEquation
FiniteFinite
PrecisionPrecision
Recoverable
Reproducible



Relative clause beginning withRelative clause beginning with 
v-ing (line 10) 

Likewise, we will agreeLikewise, we will agree 
that the ice (that cools)
cooling our lemonade is 
colder than our hands.



P i t (li 17)Passive sentence (line 17) 

When two objects, one 
hotter and one colder, are 

l d i t t thplaced in contact, the 
energy transfer proceedsenergy transfer proceeds 
only for a finite timeonly for a finite time.



Changing active to passive sentenceChanging active to passive sentence  

He will repair the car.
Th ill b i dThe car will be repaired.

She might write a letter.She might write a letter.
A letter might be written.g



Changing active to passive sentenceChanging active to passive sentence

He has painted the house.
The house has been painted.

H i i i h hHe is painting the house.
The house is being paintedThe house is being painted.



Three basic types of EnglishThree basic types of English 
sentence (line 29) 
11. Simple sentence:. Simple sentence:
S l h tiS l h tiSeveral such properties are Several such properties are 

available.available.available.available.

22. Compound Sentence:. Compound Sentence:
The weather was bad, The weather was bad, soso we we 

stayed homestayed homestayed home.stayed home.



The third basic type of EnglishThe third basic type of English 
sentence 
33. Complex Sentence. Complex Sentence::
 d d ld d lIndependent clause + Independent clause + 

dependent clausedependent clausedependent clausedependent clause

Ali entered the university  Ali entered the university  
after he finished school.after he finished school.



Some frequent phrasal verbs (line 39)Some frequent phrasal verbs (line 39) 

C i fConsist of 
Show upShow up
Hinge onHinge on
Cancel out
Deal with
G tGet over
Slow downSlow down



C h i R iC h i R iComprehension Review  Comprehension Review  

11. Words such as hot or cold do . Words such as hot or cold do 
NOT have completely clear NOT have completely clear 
meaningsmeanings TTmeanings. meanings. 

22 As a result of friction part ofAs a result of friction part of
TT

22. As a result of friction, part of . As a result of friction, part of 
kinetic energy turns into kinetic energy turns into 
thermal energy. thermal energy. TT



C h i R iC h i R iComprehension ReviewComprehension Review

33. The method that Galileo . The method that Galileo 
found is still used. found is still used. TT

44 There is a visible liquid andThere is a visible liquid and44. There is a visible liquid and . There is a visible liquid and 
some air in a standard some air in a standard so e a a sta da dso e a a sta da d
thermometer. thermometer. FF



C h i R iC h i R iComprehension ReviewComprehension Review

55. The color of materials . The color of materials 
change when their change when their 
temperatures increase a lottemperatures increase a lot TTtemperatures increase a lot. temperatures increase a lot. 

66 Celsius scale uses the sameCelsius scale uses the same
TT

66. Celsius scale uses the same . Celsius scale uses the same 
reference points as the reference points as the 
Fahrenheit scale. Fahrenheit scale. FF



Answer the following questionsAnswer the following questionsAnswer the following questions Answer the following questions 
in Farsi in Farsi 

11.. What are the different What are the different 
properties used to measure properties used to measure 
temperature?temperature?temperature?temperature?

22. What does a standard . What does a standard 
thermometer consist of?thermometer consist of?

33 Wh t i th d t f thWh t i th d t f th33. What is the advantage of the . What is the advantage of the 
Kelvin scale?Kelvin scale?Kelvin scale?Kelvin scale?



V b l R iVocabulary Review 

 Modern copier machines can      
------------ color photographs------------ color photographs.
a. reproducea. reproduce
b. reproductionp
c. reproducible  
d. reproducibility



V b l R iVocabulary Review

 Time is not ---------- at all. 
When you spend it you cannotWhen you spend it, you cannot 
bring it back.g

   a. recover             b. recovery
c. recoverable      d. recovers



V b l R iVocabulary Review

 The number of grammatical 
rules in any language is finiterules in any language is finite, 
but the number of possible p
sentences is infinite.

t b li it da. accurate           b. limited
c complicated d implicitc. complicated     d. implicit



V b l R iVocabulary Review
 l i l h i In classical mechanics,          

--------- energy is proportionalenergy is proportional 
to the square of a particle’s 

l itvelocity.
a thermal   a. thermal
b. gravitationalg
c. kinetic    
d. electromagnetic 



V b l R iVocabulary Review

 We can use the ------------ for 
constant acceleration toconstant acceleration to 
analyze the relative jumping y j p g
ability of various animals.

di ti b tia. direction        b. equation
c assumption d gravitationc. assumption   d. gravitation



V b l R iVocabulary Review

 The --------- temperature on 
the Fahrenheit scale isthe Fahrenheit scale is               
-459.60º F.

a. artificial           b. kinetic
c. absolute          d. nuclear 



V b l R iVocabulary Review

 If you want to measure the 
temperature of a heated material,temperature of a heated material, 
you should use an optical-------- .
a. pyrometer 
b thermometerb. thermometer
c. thermocouplec. thermocouple 
d. chronometer



V b l R iVocabulary Review

 The ----------- force between 
two objects of moderate mass istwo objects of moderate mass is 
very small and hard to detect.y

a. frictional    b. gravitational
c. kinetic        d. geometrical



V b l R iVocabulary Review

 In most modern gas stoves 
and heaters ---------- are usedand heaters ---------- are used 
to stop the gas flow.p g
a. thermistors 
b. accelerators
c. thermocouples  
d l td. regulators



V b l R iVocabulary Review

 A chemical reaction happens 
when two substances are inwhen two substances are in        
------------ with each other.

 a. effect               b. contact
c. practice           d. turn



V b l R iVocabulary Review

 Scientists  believe that it is 
possible to ------------ thepossible to ------------ the 
satellite that has gone of its g
orbit. 

d li t b ka. duplicate          b. evoke
c illustrate d recoverc. illustrate          d. recover



UNIT SEVENUNIT SEVEN
Magnetic Field

dKey Words 
CurrentCurrent
ElectromagnetElectromagnet
Gravitational field
Magnetic field
CCompass
torquetorque



G l W dGeneral Words 
 liAlign
InteractionInteraction
NavigateNavigate
Notion 
Specify
S l tiSpeculation
symmetricsymmetric



Two verbs used together (line 8)Two verbs used together (line 8) 

He decided to go.

He stopped working hard.

He avoided seeing me.

He tried to pass the test.

He tried working harder.g



S f “ ” (li 16)Some uses of “so” (line 16) 

He was so tired that he slept.

Did he pass? I think so.

He studied hard, so he 
passed the test.

So, you said you failed.



Emphatic and reflexive pronounsEmphatic and reflexive pronouns 
(line 28) 
I saw the president himself.
H hi lf did itHe himself did it.

I saw myself in the mirror.I saw myself in the mirror.
He looked at himself.



Changing nouns to adjectivesChanging nouns to adjectives 
(line 38) 
Magnet +ic = magnetic

Danger + ous = dangerous

Evolution + ary =evolutionary

F i ti l f i ti lFriction + al = frictional

M +i iMass +ive = massive



b i ft iti (li 53)verb-ing after prepositions (line 53) 

He insisted on going.
I thi ki f fi di j bI am thinking of finding a job.
I look forward to seeing youI look forward to seeing you.
He made a mistake in judgingHe made a mistake in judging

me.



C h i R iC h i R iComprehension Review  Comprehension Review  

11. Scientists are completely . Scientists are completely 
h i bi dh i bi dsure that migratory birds sure that migratory birds 

have a biological compass.have a biological compass. FFhave a biological compass. have a biological compass. 
22. There is an organ in man . There is an organ in man 

FF

that helps him sense the that helps him sense the 
direction of a steadydirection of a steadydirection of a steady direction of a steady 
magnetic field. magnetic field. FF



C h i R iC h i R iComprehension ReviewComprehension Review

33. The discovery of the . The discovery of the 
connection between connection between 
magnetism and electricity ismagnetism and electricity ismagnetism and electricity is magnetism and electricity is 
about three centuries old. about three centuries old. TTabout t ee ce tu es o dabout t ee ce tu es o d

44. A pattern of iron filings . A pattern of iron filings 
shows the same magnetic shows the same magnetic 
influence all over itinfluence all over it FFinfluence all over it. influence all over it. FF



C h i R iC h i R iComprehension ReviewComprehension Review

55. A vector field has a . A vector field has a 
magnitude and direction at magnitude and direction at 
every point in spaceevery point in space TTevery point in space.every point in space.

66 A perpendicular force can beA perpendicular force can be
TT

66. A perpendicular force can be . A perpendicular force can be 
at right and left directions at at right and left directions at 
the same time.the same time. FF



Answer the following questionsAnswer the following questionsAnswer the following questions Answer the following questions 
in Farsi in Farsi 

11. What general information do . What general information do 
h b ?h b ?we have about magnets?we have about magnets?

22 What is the relationWhat is the relation22. What is the relation . What is the relation 
between electricity and between electricity and 
magnetism?magnetism?

33 How can we define aHow can we define a33. How can we define a . How can we define a 
magnetic field?magnetic field?gg



V b l R iVocabulary Review 

 Astronomers ---------- that 
there might be life on somethere might be life on some 
other planet in our galaxy.p g y
a. speculate   
b. speculation
c. speculative  
d l ti ld. speculatively



V b l R iVocabulary Review

 The police ----------- told  
us to avoid the main roadus to avoid the main road 
because it was under 
construction.

ifi d b ifi tia. specified      b. specification
c specific d specificallyc. specific        d. specifically



V b l R iVocabulary Review

 Some tribes --------- along 
with their cattle in search ofwith their cattle in search of 
fresh grass.g

a. migration           b. migrant
c. migrate              d. migratory



V b l R iVocabulary Review

 I didn’t tell him anything 
about myself; he seemed toabout myself; he seemed to 
have an  ----------
knowledge of my feeling.

i t it b i t itia. intuit             b. intuition
c intuitive d intuitivelyc. intuitive        d. intuitively



V b l R iVocabulary Review

 The old notion that the sun 
moved around the earth ismoved around the earth is 
not accepted by anybody p y y y
now.

a. memory b. effecta. memory           b. effect
c. sense               d. idea



V b l R iVocabulary Review

 It is only a speculation that 
creatures from other planetscreatures from other planets 
have visited the earth.

a. effort           b. guess
c. evidence     d. approach



V b l R iVocabulary Review

 The centers of gravity of 
uniformly dense ---------- objectsuniformly dense objects 
are at their geometric centers.
a. transverse  
b reproducibleb. reproducible
c. symmetricc. symmetric    
d. consistent



V b l R iVocabulary Review

 A vector in a given plane is    
-------- by two pieces of-------- by two pieces of 
information, its magnitude and , g
its direction.

ifi d b d i t da. specified          b. dominated
c analyzed d impliedc. analyzed          d. implied



V b l R iVocabulary Review

 A (n) ------------ consists of a   
piece of metal with wirepiece of metal with wire 
wound around it. 

a. thermometer   b. insulator
c. apparatus         d. armature



V b l R iVocabulary Review

 The rotational state of 
motion will be unchanged ifmotion will be unchanged if 
there is no net twisting effect g
or --------- on the object.

t b   a. torque              b. core
c vector d ionc. vector               d. ion



V b l R iVocabulary Review

 Gravitational and -----------
forces are two of the 
fundamental forces in nature.fundamental forces in nature.
a. frictional 
b. inertial
c. vacuous   

d electromagneticd. electromagnetic      



V b l R iVocabulary Review
 A i f f ll h An astronaut in free fall has a 

zero effective weight and  -------g
himself to be weightless.

a. perceives  p
b. identifies

idc. avoids 
d. recoversd. recovers



UNIT EIGHTUNIT EIGHT
Electrostatic Forces

Key Words 
AmberAmber 
Electrostatic forces
Static electricity
Electric charge
InsulatorInsulator
ConductorConductor 



K W dK W dKey Words Key Words 

Electron
Proton
N tNeutron
NucleusNucleus
Electroscopep
Positive/negative charge



G l W dGeneral Words 
 iAcquire
ConstantConstant
RubberRubber
Suspend
Attraction
R dRod
PostulatePostulate 



G l W dGeneral Words

Residual
Restore
S b tit tSubstitute
TransferTransfer
Neutral
Fundamental



Changing adjectives to nounsChanging adjectives to nouns 
(line 9) 

Electric + ity = electricityElectric + ity = electricity
Dense + ity = densityy y
Precise +sion = precision
Massive + ness = massiveness



Present perfect and its difference p
with simple past (line 26) 

The combination of a rubber rod 
and fur has become fairlyand fur has become fairly 
standard…

I have read this book.
I read this book.



The use of “do” instead of a mainThe use of do  instead of a main 
verb (line 37) 

Some materials do not     
display this power of attraction

ft b i bb d ith f fafter being rubbed with fur; for 
example, no metals do.example, no metals do.



Frequent type 1 conditional eque t type co d t o a
sentence in technical texts (line 43) 

The effect is easier to observe if 
a small ball of pith is useda small ball of pith ... is used.

If you press the button, the y p ,
machine starts.



Relative clauses with and withoutRelative clauses with and without 
commas (line 62) 
Materials which seem to 

confine charge to wherever itconfine charge to wherever it 
is placed are ...p

Mr. Ahmadi, who is my uncle, 
i h i i tis a physicist.



R di f l (li 81)Reading formulas (line 81) 

1022 = ten to the power of 22
F/ F iF/a = F is over a
6 x 10 = six times ten/six by6 x 10  = six times ten/six by 

ten
10÷5 = ten divided by five



R di f l (li 81)Reading formulas (line 81)

10.5 – 5.3 = ten point five 
minus five point three
2 2 4 l2 + 2=4   = two plus two      

equals fourequals four



Some frequent compoundSome frequent compound 
prepositions (line 88) 

In accordance with
According to
Due to
B fBecause of
In spite ofIn spite of
In response toIn response to



Frequent use of passive in technicalFrequent use of passive in technical 
texts (line 118) 

The differences between 
electric conductors and 
insulators are explainedinsulators are explained
by the atomic model.y

Object + be + PP+ by subject



C h i R iC h i R iComprehension Review  Comprehension Review  

11. The Greek word for amber is . The Greek word for amber is 
the origin of the word the origin of the word 
“electricity”“electricity” TT“electricity”. “electricity”. 

22 Almost everybody canAlmost everybody can
TT

22. Almost everybody can . Almost everybody can 
repeat the experiment done repeat the experiment done 
by Thales. by Thales. TT



C h i R iC h i R iComprehension ReviewComprehension Review

33. Metals can Not be charged . Metals can Not be charged 
by rubbing. by rubbing. 

44 M i l hM i l h
TT

44. Materials such as cotton or . Materials such as cotton or 
silk are weak conductorssilk are weak conductors FFsilk are weak conductors. silk are weak conductors. 

55. To get a positive charge, a . To get a positive charge, a 
FF

55 o get a pos t e c a ge, ao get a pos t e c a ge, a
body must lose some body must lose some 

l tl telectrons. electrons. TT



Comprehension ReviewComprehension ReviewComprehension ReviewComprehension Review

66. When a body’s charges are . When a body’s charges are 
balanced its positive chargebalanced its positive chargebalanced, its positive charge balanced, its positive charge 
is larger than its negative is larger than its negative g gg g
charge. charge. FF

77.When the gold leaf remain .When the gold leaf remain 
deflected we can say thedeflected we can say thedeflected, we can say the deflected, we can say the 
electroscope is charged. electroscope is charged. TTp gp g



Answer the following questionsAnswer the following questionsAnswer the following questions Answer the following questions 
in Farsi in Farsi 

11. How does an electroscope . How does an electroscope 
work?work?

22 Wh i h diffWh i h diff22. What is the difference . What is the difference 
between charging bybetween charging bybetween charging by between charging by 
conduction and charging by conduction and charging by 
induction?induction?



V b l R iVocabulary Review 

 Foam rubber provides good     
------------ for high voltage------------ for high voltage 
electricity.y

a. insulating           b. insulated
c. insulation           d. insulate



V b l R iVocabulary Review

 In central heating systems 
water is used to ------------water is used to ------------
heat.
a. conduct 
b. conductive
c. conductor           
d d tid. conduction



V b l R iVocabulary Review

 As higher education plays an 
important role in our country’simportant role in our country s 
progress, it warrants enough p g , g
budget and attention.

d b la. advances         b. replaces
c remains d deservesc. remains           d. deserves



V b l R iVocabulary Review

 The ---------- of electricity can 
cause heat when there is highcause heat when there is high 
resistance in the conductor.
a. induction
b conductionb. conduction 
c. suspensionc. suspension 
d. perception



V b l R iVocabulary Review

 An oil lamp was -----------
from the ceiling above usfrom the ceiling above us. 
There was no electricity there.y

a. suspended      b. warranted
c. interpreted     d. credited



V b l R iVocabulary Review

 The handle of screwdrivers 
is covered with a(n) ---------is covered with a(n) ---------
to prevent electric shocks.p

a. conductor        b. absorber
c. insulator          d. accelerator



V b l R iVocabulary Review

Since ancient times, ---------
has been known as anhas been known as an 
accumulator of static 
electricity.

t l b b ta. metal          b. substance
c amber d magnetc. amber         d. magnet



V b l R iVocabulary Review

 This program will destroy 
the residual viruses in yourthe residual viruses in your 
computer.p

a. remaining       b. determining
c. revolving         d. exciting



V b l R iVocabulary Review

The tests showed that his 
theory is only partially true. Wetheory is only partially true. We 
should not accept it completely.
a. periodically 
b respectivelyb. respectively
c. partlyc. partly
d. mainly



V b l R iVocabulary Review

 In the next century, atomic 
and solar energy are theand solar energy are the 
possible  ----------- for fossil p
fuels.

i l b la. signals         b. scales
c subfields d substitutesc. subfields     d. substitutes



V b l R iVocabulary Review

 At present, many artificial 
satellites are ---------- oursatellites are ---------- our 
planet.p

a. perceiving    b. initiating
c. conserving   d. orbiting



V b l R iVocabulary Review

 I touched the wire after the      
---------- showed that there---------- showed that there 
was no current in it.
a. electroscope     
b. spectroscope
c. telescope 
d id. microscope



V b l R iVocabulary Review

 They are going to decide 
on the ----------- distance ofon the ----------- distance of 
the satellite from the earth.

 a. frictional    b. orbital
c. inertial      d. gravitational



V b l R iVocabulary Review

The earth is kept in a nearly 
circular ------------- by thecircular ------------- by the 
gravitational attraction of the g
sun.

bit b ia. orbit                    b. axis
c vicinity d slitc. vicinity                d. slit



UNIT NINEUNIT NINE
Physical Optics

dKey Words 
Electromagnetic wavesElectromagnetic waves
OpticsOptics
Trough
Opaque
T tTransparent
wavelengthwavelength



G l W dGeneral Words 

Advance 
C tCotemporary
DuplicateDuplicate
FabricateFabricate
Invariablyy
Postulate



Review of modal verbs (line 5)Review of modal verbs (line 5) 

Intention: I will help you.

Ability: I can lift this box.

Possibility: He may/might
i l tarrive later.



R i f d l b (li 5)Review of modal verbs (line 5)

Permission: You can/may use 
my car.

S i / d i Y h ldSuggestion/advice: You should
see a doctorsee a doctor.

Obligation: We must respect Ob gat o e ust espect
others.



The use of “already”, “yet” andThe use of already , yet  and 
“still” (line 22) 
I have already seen this 

filmfilm.

Ali has not returned home 
yet.

H i till t d i h iHe is still studying physics.



Stress shift changes a verb toStress shift changes a verb to 
a noun 
Con’duct: verb
‘C d t‘Conduct: noun
Con’tract: verbCon tract: verb
‘Contract: noun Contract: noun
Dis’charge: verbg
‘Discharge: noun



Some words have the same form 
f d dj ti (lifor a noun and an adjective (line 
38) 38)

ContemporaryContemporary
Duplicatep
Fundamental
Potential



Some words have the same form 
f b d dj ti b tfor a verb and an adjective but 
with a difference in pronunciationt a d e e ce p o u c at o

ElaborateElaborate
Separatep
Absent 
Alternate 



Some words have the same 
f f b dform for a verb, a noun, and an 
adjectiveadjective

D li tDuplicate
AlternateAlternate 
MajorMajor 



C h i R iC h i R iComprehension Review  Comprehension Review  

11. Physical optics deals with . Physical optics deals with 
the study of the wav nature the study of the wav nature 
of lightof light TTof light. of light. 

22 Newton and Huygens hadNewton and Huygens had
TT

22. Newton and Huygens had . Newton and Huygens had 
the same ideas about the the same ideas about the 
nature of light. nature of light. FF



C h i R iC h i R iComprehension ReviewComprehension Review

33. According to the passage, . According to the passage, 
the corpuscular theory is the corpuscular theory is 
completely wrongcompletely wrong FFcompletely wrong. completely wrong. 

44 Interference happens whenInterference happens when
FF

44. Interference happens when . Interference happens when 
two or more waves pass two or more waves pass 
through each other. through each other. TT



C h i R iC h i R iComprehension ReviewComprehension Review

55. The interference . The interference 
phenomenon is based on phenomenon is based on 
superposition principlesuperposition principle TTsuperposition principle. superposition principle. 

66 Only constructiveOnly constructive
TT

66.Only constructive .Only constructive 
interference can be observed interference can be observed 
on the surface opposite the on the surface opposite the 
double slitsdouble slits FFdouble slits. double slits. FF



Answer the following questions Answer the following questions 
in Farsi in Farsi 

11. What did Newton do in the . What did Newton do in the 
experiments regarding theexperiments regarding theexperiments regarding the experiments regarding the 
nature of light?nature of light?nature of light?nature of light?

22. What did Huygens say about . What did Huygens say about 
the nature of light?the nature of light?



V b l R iVocabulary Review 

 We must avoid -----------
research studies We shouldresearch studies. We should 
do new researches.

a. duplicating        b. duplicate
c. duplication        d. duplicates



V b l R iVocabulary Review

 In Iran it is ----------- for men 
to serve in army for two yearsto serve in army for two years.

a. oblige              b. obligationg g
c. obliging           d. obligatory



V b l R iVocabulary Review

 This area has --------------
temperature It always remainstemperature. It always remains 
around 20 degrees Celsius.g

   a. transparent   
b. transparency
c. invariability   
d i i bld. invariable



V b l R iVocabulary Review

 Scientists sometimes have 
to fabricate some situationsto fabricate some situations 
which normally may not exist.y y

a. invent                 b. accept
c. move                   d. force



V b l R iVocabulary Review
 Si l i i bl Simple water invariably

changes into steam when itchanges into steam when it 
reaches the temperature of 
100 degrees Celsius.

a usually b nearlya. usually           b. nearly
c almost d alwaysc. almost            d. always



V b l R iVocabulary Review

 In -----------, which is a branch of 
physics, particular emphasis isphysics, particular emphasis is 
given to the visible and ultraviolet 

iregions.
a optics a. optics
b. mechanics
c. astrophysics  
d. mathematics



V b l R iVocabulary Review
 f l i h A new type of plastic has 

been made which is as --------been made which is as 
as glass but is much stronger.

a optical b accuratea. optical           b. accurate
c. consistent d. transparentc. consistent     d. transparent



V b l R iVocabulary Review

 The dust in the air ----------
up in a ray of sunlightup in a ray of sunlight.

a. shows                 b. makes
c. spreads               d. gives



V b l R iVocabulary Review

 He ----------- that by the year 
2050 man will be able to live2050 man will be able to live 
on the moon.

a. substituted    b. postulated 
c. duplicated     d. concentrated



THE ENDTHE ENDTHE ENDTHE END

GOOD LUCKGOOD LUCK
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