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 عايت حىل انًختبر وكٍفٍت كتابت انتقارٌر وإرشاداثيلاحظاث 

 

 Introduction        انًــــقـــذيت        

فؼٍُ  ٠ؼزجش ػٍُ خٛاص اٌّبدح ازذ فشٚع ػٍُ اٌف١ض٠بء اٌّّٙخ ٚالأعبع١خ , ز١ث إْ دساعخ ٘زا اٌؼٍُ ِزّّخ ٌذساعخ ػٍَٛ ا١ٌّىب١ٔه اٌىلاع١ىٟ ,

لاعزبر١ى١خ )  أٞ دساعخ رأث١ش اٌمٛح اٌخٛاص ٠زٕبٚي دساعخ اٌخٛاص ا١ٌّىب١ٔى١خ ٌسبلاد اٌّبدح اٌغبئٍخ ٚاٌغبص٠خ فؼلا ػٓ اٌسبٌخ اٌظٍجخ ِٓ إٌبز١خ ا

 اٌّغٍطخ ػٍٝ اٌدغُ ِٓ دْٚ اٌششٚع ثبٌسشوخ( .

 ٠ٕٚمغُ ػٍُ خٛاص اٌّبدح إٌٝ ثلاثخ ألغبَ سئ١غ١خ:

 أٞ دساعخ رأث١ش اٌمٜٛ اٌّغٍطخ ػٍٝ اٌدغُ ٚاٌزٟ ٠طٍك ػ١ٍٙب ثبلاخٙبداد  elasticity of solidsاٌمغُ الأٚي ٘ٛ ) ِشٚٔخ الأخغبَ اٌظٍجخ (

stresses   ٚاٌزشٛ٘بد اٌسبطٍخ أٚ إٌزبئح اٌّزشرجخ ِٓ رأث١ش الاخٙبداد ِٓ ز١ث اٌزغ١١ش فٟ اٌشىً أٚ اٌسدُ ٚاٌزٟ رؼشف ثبٌّطبٚػخstrain   ,

ػخ إخٙبد ِٚطبٚ -1ٚثبٌٕز١دخ فبْ دساعخ اٌّشٚٔخ رٕمغُ ثذٚس٘ب ٟ٘ الأخشٜ إٌٝ ثلاثخ أخضاء أعبع١خ ِغزٕذح ػٍٝ ِفِٟٙٛ الإخٙبد ٚاٌّطبٚػخ ٟٚ٘ 

 volume stress andالإخٙبد ٚاٌّطبٚػخ اٌسد١ّخ ) اٌزغ١ش ثبٌسدُ( -compression and tensions stress and strain 2 اٌشذ ٚالأؼغبؽ 

strain 3- إخٙبد ِٚطبٚػخ اٌمضshear stress and strain. 

اٌغٛائً ٚاٌغبصاد( اثزذاءا ِٓ رؼش٠ف اٌىثبفخ ِٚفَٙٛ  )fluid mechanicsأِب اٌمغُ اٌثبٟٔ ِٓ ػٍُ خٛاص اٌّبدح فٙٛ دساعخ ١ِىب١ٔه اٌّٛائغ 

ٚرّزذ دساعخ ١ِىب١ٔه اٌّٛائغ ثشىً ػبَ ٚاٌغٛائً   (atmospheric pressure )ٚرغ١شٖ ِغ الاسرفبع فؼلا ػٓ ِفَٙٛ اٌؼغؾ اٌدٛٞ  اٌؼغؾ

بط١خ اٌشؼش٠خ ٚؽفٛ الأخغبَ, أِب اٌدبٔت ٚاٌخ  surface tensionثشىً خبص إٌٝ ظٛا٘ش ِزؼذدح ِّٚٙخ فٟ ز١برٕب ا١ِٛ١ٌخ وبٌشذ اٌغطسٟ

 continuityٌٍّٛائغ ٚاشزمبق ِؼبدٌخ الاعزّشاس٠خ  steady flowف١زشوض ػٍٝ اٌدش٠بْ اٌّغزمش   fluid dynamicsاٌذ٠ٕب١ِىٟ ١ٌّىب١ٔه اٌّٛائغ

equation ٌِٟٛٔٚؼبدٌخ ثش  Bernoulli equation   .ٌلأٔظّخ اٌلاأٔؼغبؽ١خ اٌّغزمشح 

ٚاٌزٟ رؼشف ػٍٝ أٔٙب اٌّمبِٚخ أٚ الاززىبن اٌذاخٍٟ ٌطجمبد اٌّبئغ ٔز١دخ رأث١ش اخٙبداد لٜٛ   viscosity ٚي ِفَٙٛ اٌٍضٚخخ رٕب أ٠ؼب٠ٚزُ 

 اٌمض ػ١ٍٗ ِغ ثؼغ اٌزطج١مبد اٌّّٙخ ٌّفَٙٛ اٌٍضٚخخ وّب ٘ٛ ِؼشٚف ثمبْٔٛ عزٛوظ.

ٚاٌٍزبْ رّثلاْ اٌسدش الأعبط ٚاٌّمذِخ فٟ دساعخ  اٌّٛز١خٚاٌسشوخ  أِب اٌمغُ اٌثبٌث ٌؼٍُ خٛاص اٌّبدح ف١زؼّٓ دساعخ اٌسشوخ الا٘زضاص٠خ

لشخ اُ٘ ف١ض٠بء اٌّٛخبد فٟ اٌّشازً اٌّزمذِخ ٌطٍجخ اٌف١ض٠بء , ز١ث ٠زُ رس١ًٍ ِفَٙٛ الا٘زضاص ِٓ خلاي رؼش٠ف ٚاشزمبق اٌمٛح اٌّؼ١ذح وزٌه ِٕب

 ١ؾ ٚاٌّشوت .اٌزطج١مبد فٟ اٌسشوخ الا٘زضاص٠خ ٚاٌزٛافم١خ وسشوخ اٌجٕذٚي اٌجغ

إْ اٌسشوخ الا٘زضاص٠خ رؼزجش اٌغجت اٌشئ١غٟ فٟ ٔشٛء ٚر١ٌٛذ اٌّٛخبد ا١ٌّىب١ٔى١خ ٌزا رزُ دساعخ ِٕٚبلشخ أٔٛاع اٌّٛخبد ) اٌّغزؼشػخ 

 ) اٌجٕبء, الأرلافٟ( ٚ الأؼىبط ٌلأِٛاج...... اٌخ. أٌّٛخٟٚاٌط١ٌٛخ( ٚؽشق ر١ٌٛذ٘ب ٚؽبلخ اٌّٛخخ ٚاٌزذاخً 

ٚلأ١ّ٘زٗ اٌٛاعؼخ فٟ اٌىث١ش ِٓ اٌزطج١مبد اٌؼ١ٍّخ ٌزا فبْ ػٍُ اٌخٛاص ٠زٕبٚي ِفَٙٛ  اٌّٛز١خجش ِٓ أُ٘ رطج١مبد اٌسشوخ ٚثّب إْ اٌظٛد ٠ؼز

ً, اٌظٛد ثشىً أوثش رفظ١لا ٚارغبػب ثذا٠خ ِٓ رؼش٠ف ِفَٙٛ اٌظٛد ٚر١ٌٛذٖ ٚرجب٠ٓ عشػخ اٌظٛد فٟ ِخزٍف الأٚعبؽ اٌّبد٠خ )اٌدٛاِذ, اٌغٛائ

 شذح اٌظٛد  ٚاٌؼشثبد ٚظب٘شح دٚثٍش. اٌغبصاد( ِٚغزٜٛ

 انهذف ين انًختبر

اٌزؼ١ٍُ اٌدبِؼٟ فٟ اٌف١ض٠بء ٚرذس٠ت اٌطلاة ٚرط٠ٛش ِٙبسارُٙ ٚلذسارُٙ اٌؼ١ٍّخ ٚاٌؼ١ٍّخ ِٓ خلاي اخشاء اٌزدبسة فٟ اٌّخزجش  أشىبي أفؼًرمذ٠ُ 

١بط ٚاٌشطذ ٚرس١ًٍ اٌم١بعبد ِٓ خٙخ اخشٜ ٟٚ٘ اِٛس ِسٛس٠خ اٌزٞ ٠ٛػر اٌّبدح إٌظش٠خ ِٓ خٙخ ٠ٚىغت اٌطبٌت ِٙبساد رٕف١ز اٌزدبسة ٚاٌم

 ٚ٘بِخ فٟ اٌّٛاػ١غ اٌؼ١ٍّخ ٚاٌزٟ رؼزّذ ثشىً اعبعٟ ػٍٝ اعزىشبف الاِٛس ِٓ خلاي اٌزدشثخ

 اٌطبٌت خجشح ػ١ٍّخ  ِٓ خلاي اخشائٗ ٌجؼغ اٌزدبسة اٌّشرجطخ ثفشٚع اٌف١ض٠بء اٌؼبِخ ٚخبطخ فٟ ِبدح خٛاص اٌّبدح . ٠ىزغت

 ٙذف ِٓ ِخزجش خٛاص اٌّبدح ٠زٍخض ثبٌٕمبؽ اٌزب١ٌخ :اْ اٌ

 .رؼ١ّك فُٙ اٌّبدح إٌظش٠خ ٚرٌه ِٓ خلاي اخشاء ردبسة ِزؼٍمخ ثٙزٖ اٌّبدح.1

 . اٌزؼش٠ف ثبلاخٙضح ٚاٌزؼٛد ػٍٝ اعزخذاِٙب ٚو١ف١خ اخشاء اٌزدبسة ٚاوزغبة ِٙبسح اٌّلازظخ ٚالاعزٕزبج .2
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 ٌّمذسح ػٍٝ رسؼ١ش اٌزدبسة ٚرٕف١ز٘ب ٚرس١ًٍ إٌزبئح ثشىً زغبثٟ ِغ سعُ اٌؼلالبد اٌج١ب١ٔخ اٌّلائّخ .. رط٠ٛش اٌّٙبساد فٟ اٌؼًّ اٌزارٟ ٚا3

 . رط٠ٛش ِٙبسح وزبثخ اٌزمش٠ش اٌؼٍّٟ.4

رٌه ِّب رمذَ  ٠زج١ٓ إْ ػٍُ خٛاص اٌّبدح ٘ٛ اٌمبػذح أٚ اٌسدش الأعبط ٌىث١ش ِٓ اٌفشٚع ٚالاردب٘بد اٌؼ١ٍّخ اٌّزخظظخ فٟ ػٍُ اٌف١ض٠بء ٚ

 لأ١ّ٘زٗ ِٓ ز١ث اٌدبٔت الأوبد٠ّٟ أٚ اٌزطج١مٟ )اٌؼٍّٟ(.

ٚثؼٛء ِب رمذَ ٚلأ١ّ٘خ ٘زا اٌّٛػٛع فمذ رُ إػذاد ػذد ِٓ اٌزدبسة اٌّخزجش٠خ اٌّزخظظخ ثبٌّدبلاد اٌّشبس ٌٙب ٚرٌه ثٙذف رؼ١ّك اٌدبٔت 

ٍضِخ اٌسب١ٌخ ػذد ِٓ اٌزدبسة اٌزٟ رُ اخز١بس٘ب ثؼٕب٠خ ِٓ لجً إٌظشٞ ٚسثطٗ ثبٌدبٔت اٌزطج١مٟ ٌؼٍُ خٛاص اٌّبدح ٚاٌسشوخ اٌّٛخ١خ ٚرزؼّٓ اٌّ

ٌؼًّ اٌىبدس اٌّششف ػٍٝ اٌّخزجش ِشاػ١ب فٟ رٌه ششذ أ٘ذاف وً ردشثخ ٚالأخٙضح اٌّغزخذِخ ف١ٙب ٚإٌظش٠خ اٌزٟ رغزٕذ إ١ٌٙب اٌزدشثخ ٚؽش٠مخ ا

 ٚاٌسغبثبد ٚطٛلا إٌٝ رسم١ك أ٘ذاف اٌزدشثخ ٚسثطٙب ثبٌدبٔت إٌظشٞ .

خ الأى١ٍض٠خ ْٛ اٌّمشس ٠ذسط ثبٌٍغخ الأى١ٍض٠خ ٌزٌه رُ الاػزّبد ػٍٝ اٌٍغخ الأى١ٍض٠خ فٟ وزبثخ اٌزدبسة ٚوزٌه ػٍٝ اٌطبٌت وزبثخ اٌزمبس٠ش ثبٌٍغٌٚى

 ٌزطٛس اِىب١ٔخ اٌطبٌت ثبعزخذاَ ٘زح اٌٍغخ فٟ اٌىزبثخ ٚفُٙ اٌّبدح إٌظش٠خ ٌٍّمشس.

 .ك اٌٙذف إٌّشٛد لإسشبداد اٌٛاسدح زٛي وً ردشثخ ثذلخ ٚػٕب٠خ ٌزسم١ٔشخٛ ِٓ أثٕبئٕب اٌطٍجخ إرجبع اٌخطٛاد ٚا

 

 واجباث انطانب فً انًختبر

 -اخشاء اٌزدبسة ثشىً لائك ٚالاعزفبدح ِٓ اٌؼًّ فٟ اٌّخزجش ػٍٝ وً ؽبٌت اْ ٠زسؼش ثبٌشىً اٌزبٌٟ : ثبلإِىبِْٓ اخً اْ ٠ىْٛ 

 شثخ .لشاءح اٌششذ اٌّٛخٛد فٟ اٌٍّضِخ ٚاٌّزؼٍك ثبٌزد -1

 رسؼ١ش اٌزمش٠ش فٟ اٌج١ذ لجً اخشاء اٌزدشثخ ،٠ٚزُ ازؼبسٖ اٌٝ اٌّخزجش فٟ ٠َٛ اخشاء اٌزدشثخ. -2

 .]ػٍٝ وً ؽبٌت اْ ٠سؼش اٌزمش٠ش ثشىً فشدٞ ،١ٌٚظ ثشىً خّبػٟ  [ِلازظخ

 ٠ٚزؼّٓ اٌزمش٠ش إٌّٛرخٟ اٌؼٕبطش الاعبع١خ اٌزب١ٌخ:

 : اٌظفسٗ الاٌٚٝ 

 ٌمغُ ٚاٌّشزٍخ اٌذساع١خ ٚاٌشؼجخ ٚاٌّدّٛػخ.اعُ اٌدبِؼخ ٚاٌى١ٍخ ٚا -1

 اعُ اٌّخزجش / اٌفظً اٌذساعٟ / اٌغٕخ اٌذساع١خ . -2

 .اعُ اٌطبٌت  -3

 ػٕٛاْ اٌزدشثخ / ثبٌٍغخ اٌؼشث١خ ٚالأى١ٍض٠خ . -4

 سلُ اٌزدشثخ. -5

 ربس٠خ اخشاء اٌزدشثخ . -6

 ربس٠خ رغ١ٍُ رمش٠ش اٌزدشثخ. -7
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 ىزت ف١ٙب :اِب اٌظفسبد اٌزب١ٌخ ف١

 اٌٙذف ِٓ اٌزدشثخ. -1

 اٌزٟ رُ اعزخذاِٙب ثبٌزدشثخ .  ٚالأدٚاد ٌلأخٙضحالاخٙضح اٌّغزخذِخ فٟ اٌزدشثخ / ٚطف  -2

 ١ٓ اٌّزؼٍمخ ثبٌزدشثخ ٔفغٙب .ثظٛسح ِخزظشح ِغ اٌّؼبدلاد ٚاٌمٛأ ثبٌزدشثخ اٌّزؼٍمخٔظش٠خ اٌزدشثخ / ششذ اٌّبدح إٌظش٠خ  -3

 ػٍٝ شىً ٔمبؽ ِزغٍغٍخ زغت اٌزغٍغً اٌفؼٍٟ ٌٍزدشثخ . ؽش٠مخ اٌؼًّ / رىزت -4

 اٌم١بعبد ٚاٌسغبثبد / ػشع ٔزبئح اٌم١بعبد ػٍٝ شىً خذاٚي ٚسعَٛ ث١ب١ٔخ . -5

 رس١ًٍ إٌزبئح ، ٚرٌه ِٓ خلاي زغبة اٌّمبد٠ش اٌف١ض٠بئ١خ اٌّطٍٛثخ ٚرٌه ثسغت ٔزبئح اٌزدشثخ ٚاٌّزّثٍخ ثبٌدذاٚي ٚثبٌشعَٛ اٌج١ب١ٔخ . -6

 .اٌّزٛفشح شع إٌزبئح ِٚمبسٔخ اٌم١ُ اٌزٟ ٔسظً ػ١ٍٙب ِغ اٌم١ُ إٌظش٠خ ػ -7

ٚٔغجخ اٌخطأ ِٕٚبلشٗ اعجبثٙب ٚاٌؼٛاًِ اٌّؤثشٖ ػ١ٍٙب ٚو١ف١خ رفبد٠ٙب اٚ  ٕزبج ػٍٝ دساعخ إٌزبئح اٌّغزسظٍخ٠ؼزّذ الاعز ٚإٌّبلشخ :الاعزٕزبج  -8

 اٌزم١ًٍ ِٓ رأث١ش٘ب ػٍٝ إٌزبئح .

 . ثؼغ اٌزدبسة اٌزسؼ١ش٠خ اٌّٛخٛدح فٟ ٔٙب٠خ لأعئٍخا الإخبثخ ػٍٝ -9

 ٚآٌخ زبعجخ. ٚأٚساق ٚأٚساق ث١ب١ٔخوبفخ اٌّزطٍجبد ٌٍؼًّ فٟ اٌّخزجش ِٓ اللاَ سطبص ِٚغطشٖ  إزؼبس -10

 . الأخطبءالزشازبد ٌزسغ١ٓ ظشٚف اٌزدشثخ ٚرم١ًٍ  -11

 

 انتًثٍم انبٍانً ننتائج انقٍاس واستخلاص اننتائج

Graphical Representation of Experimental Results and Analysis 

 فرظ اٌزٟ اٌم١بط ٌٕزبئح شىٍٟ رّث١ً ٟ٘ اٌج١ب١ٔخ اٌشعَٛ .اٌج١ب١ٔخ اٌشعَٛ ٟ٘ اٌّخزجش فٟ اٌم١بعبد ٔزبئح رس١ًٍ اخً ِٓ اٌّغزخذِخ اٌطشق ِٓ ٚازذح

ٌٗ  ضآخش ٔشِ ِٟمذاس ف١ض٠بئ ِغ )ثلاِ  (yِؼ١ّٓ ٔشِض ٌٗ  ف١ض٠بئٟ ِمذاس خػلال ٔفسض أْ ػبدح اٌٙذف ٠ىْٛ اٌزدبسة فٟ  أّٔٗ إر .ِزغ١ّش٠ٓ ث١ٓ ؼلالخاٌ

(x ( اٌّزغ١ّش٠ٓ أزذ ثزغ١١ش ٔمَٛ اٌم١بط ػ١ٍّخ أثٕبء ) ِثلا xػذدا  ِٓ اٌّشاد ٚٔم١ظ ل١ّخ ِثلا )y ٓثزسؼ١ش ٚٔمَٛ ِشّح وً فٟ اٌزغ١١ش إٌبردخ ػ 

ّْ  اٌسبٌخ ٘زٖ فٟ .اٌم١بط ٌٕزبئح خذٚي yّّٝ  ٚاٌّزغ١ش ،اٌّزغ١ش اٌّغزمًٚاٌزٞ ٔمَٛ ثزغ١١ش ل١ّزٗ ٠غّٝ  x اٌّزغ١ّش فئ ّْ  ٌزبثغاٌّزغ١ش ا ٠غُ  رزؼٍكّ ل١ّزٗ لأ

 . x اٌّزغ١ّش ثم١ّخ
 :اٌزب١ٌخ ثبٌّشازً ٔمَٛ اٌج١بٟٔ اٌشعُ ػ١ٍّّخ فٟ

1 ُي ِزؼبِذ٠ٓ ِسٛس٠ٓ ٔشع ّٚ  ل١ُ ٌزّث١ً ٠غزخذَ  (  ٚاٌؼّٛدxٌّٞغزمً )ا اٌّزغ١ّش ل١ُ ٌزّث١ً ٠غزخذَ ٟاٌّسٛس الأفم ػّٛدٞ، ٚاٌثبٟٔ أفمٟ الأ

    y .اٌزبثغ اٌّزغ١ّش

 .اٌم١بط ٚٚزذاد اٌّسٛس اعُ ِسٛس ٔغدً وً ػٍٝ -2

 .ٚاٌّذٜ اٌّدبي ثسغت ِٕبعجب رمغ١ّب ِسٛس وً ثزمغ١ُ ٔمَٛ -3

 .إٌمبؽ ث١ٓ ِٓ خؾ ٚثزّش٠ش اٌدذٚي ِٓ ػ١ٍٙب زظٍٕب اٌزٟ إٌمبؽ إزذاث١بد ثزؼ١١ٓ ٔمَٛ -4

 

 خطّاٟ، ث١ابٟٔ سعُ ٘ٛ إٌبرح اٌشعُ اٌج١بٟٔ ٠ىْٛ ثس١ث ٌّزغ١ّشاد لٜٛ أٚ ِزغ١ّشاد ث١ٓ ث١ب١ٔخ سعِٛب ٔشعُ ٔغؼٝ لأْ اٌزدبسة فٟ اٌسبلاد ؼظُِ فٟ

ّْ  ٚرٌه ًّٙ اٌازٞ الأِاش ثغاٌٙٛخ اٌّسابٚس ِاغ ٚاٌزمابؽغ اٌج١ابٟٔ اٌشعاُ إ٠دابد ١ِاً ٠ّىآ إر عاٍٙخ، ػ١ٍّّاخ ٟ٘ اٌخطّٟ اٌج١بٟٔ  اٌشعُ رس١ًٍ ػ١ٍّّخ لأ  ٠غا

 .إٌزبئح رس١ًٍ
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ّْ  ٔدذ اٌم١بط ٔزبئح ػٍٝ ثبلاػزّبد خط١ب ث١ب١ٔب سعّب ٔشعُ ػٕذِب  إرا ِاثلا   .ثبٌم١ابط أخطبء ػٓ ٔبرح ٚ٘زا اٌّغزم١ُ اٌخؾ ٔفظ ػٍٝ لارمغ رّبِب إٌمبؽ أ

 اٌدذٚي ػٍٝ ٔسظً أْ اٌّفشٚع عشػزٗ فّٓ ِغزم١ُ خؾ ػٍٝ  2cm/ sec ٠زسشّن ٌدغُ ٌٍضِٓ وذاٌّخ اٌّٛلغ لّٕب ثم١بط

 :اٌزبٌٟ

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 (1شىً )

 

 

 :اٌزبٌٟ اٌدذٚي ػٍٝ ٔسظً لذ فئّٔٗ ثبٌّخزجش فؼٍٟ ثشىً اٌم١بط ثؼ١ٍّخ لّٕب إرا ٌىٓ

 

x cm  t sec  

0 0 

2.4 1 

xcm  t sec) 

0 0 

2 1 

4 2 

6 3 

8 4 

10 5 



 6 

3.7 2 

6.4 3 

7.6 4 

10.2 5 

 

 

 (2شىً )

 

 أْ لازع( اٌم١بط ثسغت ٔزبئح ٚرٌه ١ٍِّّزشٞ، ٚسق ػٍٝ ٌٍضِٓ وذاٌخ اٌّٛلغ ٔشعُ ػ١ٍٗ زظٍٕب اٌزٞ اٌدذٚي ِٓ اٌدغُ عشػخ زغبة أخً ِٓ

 .(2)  اٌشىً فٟ ِج١ّٓ ٘ٛ وّب ث١بٟٔ سعُ ػٍٝ ٔسظً اٌسبٌخ ِدٌٙٛخ( ف١ٙزٖ أٔٙب اٌّفشٚع ِٓ اٌغشػخ

ّْ  لازع  ٘ٛ وّب اٌزدشثخ فٟ ػ١ٍٙب زظٍٕب اٌزٟ إٌمبؽ ٠زٛعّؾ اٌخؾ ٘زا خطب ِزٛعّطب ّٔشّس أْ ػ١ٍٕب اٌسبٌخ ف١ٙزٖ .ٚازذ ِغزم١ُ خؾ ػٍٝ لارمغ إٌمبؽ أ

 ( (2اٌشىً فٟ ِج١ّٓ

 .اٌؼشٛائ١ّخ الأخطبء ِٓ ٠مًٍ اٌزٞ اٌّزٛعّؾ اٌخؾ ٚ٘ٛ  ، ٌم١بعبد  ِؼذلّا ٠ّثًّ اٌخؾ ٘زا ١ًِ

   4 sec, 8 cm2sec,4cmثلاِ ٔفغٗ اٌخؾ ػٍٝ ٔمطز١ٓ ٔخزبس اٌشعُ ١ًِ زغبة أخً ِٓ

ّْ  ٚٔسظً ػٍٝ  اٌشعُ اٌّزٛعؾ ٘ٛ: ١ًِ أ

Slope= m =  

 

ّْ  ٔسظً ػٍٝ فئٕٔب ٚاٌخبِغخ اٌثب١ٔخ ِثلا اٌغشػخ ٌسغبة اٌدذٚي ِٓ ٔمطز١ٓ اخزشٔب ٌٛ ثبٌّمبثً  :أ

Slope= m =  

 

 .أػلاٖ ثبٌشىً اٌّغزم١ُ اٌخؾ ١ًِ ػٓ ػجبسح ٘ٛ ٘زا

 :ػ١ٍٕب الأدق  ٘ٛ ٚاٌزٞ اٌّزٛعؾ ا١ًٌّ زغبة أخً ِٓ أّٔٗ ٔغزٕزح ٌٙزا . خطأ ٕ٘ب ٠ٛخذ ٔلازع ّبٚو
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 .اٌج١بٟٔ اٌشعُ فٟ ػ١ٍٙب زظٍٕب اٌزٟ إٌمبؽ ٠زٛعّؾ ِزٛعّطب خطب ٔشعُ أْ.-1

 .اٌشعُ ١ًِ ثسغبة ثٛاعطزّٙب ٔمَٛ ٔفغٗ، اٌّزٛعّؾ اٌخؾ ػٍٝ ٔمطز١ٓ ٔخزبس أْ -2

 

 يقٍاس انرسى

 ِم١بط سعُ ِٕبعت ٠دت ِشاػبح ِب٠ٍٟ: سلاخز١ب

 اْ رىْٛ دلخ اٌشعُ وبف١خ ٌسغبة ١ًِ اٌخؾ اٌّغزم١ُ. -1

 اْ رشًّ إٌمبؽ ِؼظُ ِغبزخ اٌٛسلخ اٌج١ب١ٔخ . -2

 اْ ٠ىْٛ اٌشعُ ٚاػسبً ٚإٌمبؽ ِسذدح ثشىً ٚاػر ٚوزٌه اٌخطأ فٟ اٌم١بط. -3

 زخذاَ ؽش٠مخ اٌّشثؼبد الالً .اْ ٠ّثً اٌخؾ اٌّغزم١ُ ِؼظُ إٌمبؽ ٚػ١ٍٗ ٠فؼً اع -4

 اْ ٠ىْٛ ػذد إٌمبؽ وبف١بً. -5

 اْ ٠مغُ اٌخؾ اٌّغزم١ُ إٌمبؽ اٌٝ خضأ٠ٓ ِزغب١٠ٚٓ. -6
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1-  Determination of the rigidity coefficient of a wire statically 

 

Apparatus:  

  Any of the standard forms of apparatus for horizontal or vertical torsion of a wire.  A pointer is fixed to 

the wire at a distance L from a circular card marked in degrees..  this card is clamped in position in such a way 

that the wire passes freely through a central hole in the card.  The torsion is applied by a weight attached to a 

pulley wheel supported by the wire. 

 

 

 

 

 

 

 

Method: 

 Fix the pointer at a point at a given distance L from the fixed end of the wire.  Attach a weight to the end 

of the pulley and read the angle of the twist and then attach the weight to the other side pf the pulley and read 

the twisting angle.   Increase the weight and repeat the same procedure for several weights with same length L. 

Then repeat same procedure for a certain weight and varying the distance L to have another set of data. 

Plot the angle against the weight and find the slope to be used to calculate the rigidity modulus. 

Plot the angle against L  and determine the slope to calculate the modulus  and then compare the results. 

 

Theory 

  Consider a wire of length L;  on twisting the free end of the wire through an angle  , the rectangular 

finite sheet of the wire is subjected to a shear stress 

Let   be the angle of shear 

 

 

? 

  
R 

 

M 

 

B A 

r

L


 
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Now  n ( rigidity coefficient )=


sshearstres
 

Where shearing stress =
nr

n
L


   

Shearing force = . . . .
n r nr

areaof theelement rdr d
L L

 
  

And the moment of this force about the fixed point = 
3

. .
n r

dr d
L


  

By integrating the equation to determine the total moment and simplify the relation the modulus of rigidity n 

with be in the form of: 

42

360

a

LDg
n


 . 



m
 

42

360

a

LDg
n


 . 

1

slope
 

Where  D is the diameter of the  pulley and a is the radius of the wire  and g=9.81 ms-2 

And the m/a is the 1/slope  of the  graph. 

 

Experimental data 

D=5.5 cm 

a=0.32 cm 

n=35x109 N/m2 
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2- A:    Determination of Young’s modulus by bending of a beam 

 

Aparatus 

The figure above shows a beam of length  L  loaded at the free end. Let us choose x-axis along its 
length and y-axis 
  
Method 
 The beam is placed on the support which is an edge of the table after loading the free end of the 
beam the beam is bended downward and by increasing the amount of mass that loading the beam the 
bending increasing accordingly. 
 
Make a table as shown below and take the readings for different Masses 
Where Xo is the level of the beam without load 
 
 

Load 
(M) 

X S= Xo - X  

    

    

 

Then plot a graph of S on Y-axis and the load M on x-axis and calculate the slope of that graph 
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For a rectangular cross-section as the ruler beam and from the slope of the graph  S/M 

The Young’s modulus can be evaluated as: 

3
2

3

L g 1
Y x dyne / cm

slope4bd
  

The quantities L, b, d and l are measured in this experiment. Hence, the maximum probable error can be 

calculated as:  

Y 3 L d b x
3

Y L d b x

    
     

 

 

B:  Determination of Young’s Modulus by from the period of vibration of a loaded cantilever  

 

The loaded beam is clamped firmly to the edge of the bench by the G clamp with a definite length projecting 

from it.  The load affixed to the beam should be such as to cause but a small depression . the beam is now 

caused to vibrate , and the periodic time T is obtained by timing 20 vibrations .  the experiment is repeated to 

find a mean values of L .  A graph of T2  against L3 is plotted to obtain a mean a mean value of L3/T2 .  the width 

and depth of the bean are measured .  this measurement should be taken carefully from an average of at least 

six screw-gauge  readings at different points along the beam. 

Hence the motion is simple harmonic and the periodic time T is 

3

2
2

m L
T

IE
  
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From which  
2 3

2

4

3

m L
E

IT


  

For a beam of rectangular section
3

12

bd
I   

From graph   
3

2

L OB

T AB
  

2

3

16 m OB
E

bd AB


  
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3-Viscosity of Glycerin 

Introduction: 

Viscosity is a measure of the internal friction in a liquid  or the resistance to flow  

Low viscosity fluids flow easily like (water, alcohol) 

High viscosity fluids pour slowly like molasses and cold honey 

The common unit of absolute viscosity is the poise, which is defined as the force in dynes required to move a 

surface one square centimeter in area past a parallel surface at a  speed of one centimeter per second, with 

surfaces separated by a fluid film one centimeter thick, for convenience the centi-poise – one hundredth of 

poise – is the unit customarily used.   Absolute viscosity : the ration of shear stress to shear rate, it is a fluid 

internal resistance to flow.  Absolute viscosity divided by the fluids density equals to kinematic viscosity. 

It is typically measured by a rotary viscometers to determine the torque on rotating spindle and to measure the 

fluid’s resistance. 

Rotary viscometer principle:  the viscosity of fluids is to be determined with rotary viscometer, in which a 

hanging load drives a cylinder immersed in the liquid (Glycerol)  to be investigated, the viscosity of liquid 

generates a moment of rotation of the cylinder which can be measured with the aid of the torsion. 

Theory and evaluation: 

When a thin film of liquid is held between two plates,  moving the plates relatively to each other requires  the 

application of force.  The liquid layers that are directly adjacent  to each of the plates surfaces are held to them 

by force of adhesion, and forces of cohesion act between the molecules of the liquid, on movement, a linear 

velocity gradient is forced within the liquid between two plates. 

When the distance between the two plates is  dx and the difference in velocity is dv,  according to Newton’s law 

, a force F is required to move the liquid layers. 

dv
F A

dx
  …………(1) 

This force is proportional to the area A and the velocity gradient
dv

dx
, the factor   given above is the dynamic 

viscosity .  The gradient F/A gives the shearing stress   

dv

dx
   …………..(2) 

The dynamic viscosity is therefore, equal to the ratio of the shearing stress and the velocity gradient. 
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The gauge in this experiment is a rotary viscometer; it consists of an inner and outer cylinder.  The liquid to be 

investigated is located between them.  At low rotational velocity, the moment of the rotation T( ) , which 

exerted on cylindrical layer of liquid with a radius r and a height of h conforms to the following relationship as a 

result of the rotation of the outer or inner cylinder  

T( ) .2 rh.r     ………(3) 

The shearing stress can be expressed by the measurable moment of rotation: 

2

T
(r)

2 r h
 


…………..(4) 

In this case the velocity gradient D is as follows: 

d
D(r) r

dr


   ……………..(5) 

Where  is angular velocity. 

Combining the equations 2,  4 and 5 and integration with limiting condition 0   for r=R1 an w=f for r=R2 (R1 

, R2 =radii of the two cylinder) gives the following relationship between the measured moment  or rotation and 

the angular velocity. 

2 2
1 2

2 2
2 1

4 R R h
T f C f

R R

 
    

 
 

Or   
T slope

Cf C
       ……………(6) 

Where C is the device constant. 

The above equation must be further corrected due to edge effect so that C becomes an empirical constant. 

Liquids whose viscosity is independent of shearing stress and the velocity gradient are called Newtonian liquids.  

These include liquids of low molecular weight, dilute suspensions of spherical particle and pure, thinly liquid 

lubricating oils. 

With colloidal solutions, suspensions of higher concentrations, crystalline liquids and melts the viscosity is no 

longer a constant at a given temperature.  Such non-Newtonian liquids show a complex correlation between   , 

and the integral velocity gradient D.  A colloidal solution is one which contains dissolved particles of size 

between 10—5  and 10-7 cm.  the viscosity of colloidal solution is dependent not only concentration but also on 

the molecular shape. 



 15 

Viscosity is a temperature dependant property.  Liquids exhibit a decrease in viscosity with the increase of 

temperature.  When energy is supplied, the average energy of the molecules increases and the mutual forces of 

attraction between the molecules less noticeable.  For most liquids, the following equation is valid: 

E
ln lnc

RT
   ………..(7) 

C material constant 

E energy required to overcome intermolecular forces. 

An increase in temperature of 1K causes the viscosity to be reduced by about 2%. 

Note : 
2

N
s Pa.s

m
    

The common metric unit of the absolute viscosity is the poise where, 10 poise = 1 N.s/m2 

For convenience, the centi-poise cp is the unit customarily used, where, cp=0.01 poise . 

Set up and procedure  

1- Hang a small mass in the cord and leave it to fall freely while you count the time of its falling from top to 
the bottom. 

2- Repeat the 1st step by gradually increasing the mass and fill the following table  
        

M(g)  t( sec) T (dyne.cm) F (Hz) 

    

 

3- Calculate the moment of rotation (T ) and the frequency (f) using the following relations: 
T=m.g.r 

v
f , v , f

r t r.t
    

Where r is the radius of the rotating disk. 

4- Draw T ( on the y-axis) as a function of f  then determine the slope . 
5- Use the calculated slope and equation (6) to evaluate the viscosity for the Glycerin. 
Experimental data :R1=2.45cm   ,   R2=3.15cm 

r= 1.7cm ,  h=7.5cm, 
31500x10 Pa.s   
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4-Determination of the atmospheric pressure using a Boyle’s law apparatus 

Apparatus 

Conventional Boyle’s law apparatus 

 

Method: 

 The experiment is commenced with the open tube  well raised and the closed tube containing the gas 

(air) as low as possible.  Then, by gradually lowering the open tube and raising the close tube until the position 

of the two tubes are interchanged, a series of readings for pressures and volumes can be obtained extending 

over a wide range.  At each stage the position of A (the top of the closed tube) and the mercury surfaces at B 

and C are read against the scale, a small time interval being allowed between each set of readings to ensure 

that the gas in the close tube is at the temperature of its surroundings. The volume (V) of  the gas  may be taken 

as  proportional to the length AB of the tube (assumed uniform), while the difference (h) between the readings 

at  B and C gives the excess pressure of the gas above the atmospheric pressure (H).  (if the level of the mercury 

at C is bellow that at B, h will be negative) 

Results 

Level A Level B Level C h(C-B) 

cm of mercury 

V (A-B) 

Scale unit 

1/V 

      

 

 Theory 

 Boyle’s law states that for a given mass of gas maintained at constant temperature, the volume (V) is 

inversely proportional to the pressure (P), or  PV=constant.   A plot of 1/V against P wills the yield a straight-line 

graph passing through the common zero.  Now if H is the atmospheric pressure in cm of the mercury, and h the 

difference in the mercury levels in the two tubes, then   P=H 

The plot of 1/V against h  when extrapolated to cut the h-axis will locate the 

common zero, and the intercept OA  (disregard the negative sign) is evidently the 

atmospheric pressure H. 
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5- Surface tension for water 

Using  Drop volume method – stalagmometric method 

The stalagmometric method is one of the most common methods used for the surface tension determination.  For 

this purpose the several drops of the liquid leaked out of the glass capillary of the stalagmometer are weighed.  If 

the weight of each drop of the liquid is known, we can also count the number of drops which leaked out to 

determine the surface tension. The drops are formed slowly at the tip of the glass capillary placed in a vertical  

direction.  The pendant drop at the tip starts to detach when its weight (volume) reaches the magnitude balancing 

the surface tension of the liquid.  The weight (volume) is dependent on the characteristics of the liquid. 

 

The stalagmometric method 

 
 
The drop starts to fall down when its weight g is equal to the circumference (2πr) multiplied by the 

surface tension γ. 

 
In the case of a liquid which wets the stalagmometer's tip the r value is that of the outer radius of the 

capillary and if the liquid does not wet – the r value is that of the inner radius of the capillary (Fig. 1). 

The stalagmometric method 

 

 

The drop starts to fall down when its weight g is equal to the circumference (2πr) multiplied by the 

surface tension γ. 

    (1) 

 
In the case of a liquid which wets the stalagmometer's tip the r value is that of the outer radius of the 

capillary and if the liquid does not wet – the r value is that of the inner radius of the capillary (Fig. 1). 
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Fig. 1  The drops wetting area corresponding to the outer and inner radii 

of the stalagmometr's tip. 

In fact, the weight of the falling drop W' is lower than W expressed in Eq.(1). This is a result of drop 

formation, as shown in Fig.2. 

 

 
 

Fig. 2. Subsequent steps of the detaching drop 
 

Up to 40% of the drop volume may be left on the stalagmometer tip. Therefore a correction 

f has to be introduced to the original Tate's equation. 

 

    W' = 2π r γ f    (2) 
 

Where: f expresses the ratio of W’/ W. 
 

Harkins and Brown found that the factor f is a function of the stalagmometer tip radius, volume of the 

drop v, and a constant, which is characteristic of a given stalagmometer, f = f (r, a, v) 

    (3) 

 

The f values for different tip radii were determined experimentally using water and 

benzene, whose surface tensions were determined by the capillary rise method. 

They are shown in Table 1. 

 

 

 

 

 

 

 

It appeared that the factor f changes the least if:   

 

In practice, after having determined the mean weight m of the liquid drop calculated from 

several drops weighed, one can calculate its volume at the measurement temperature if 
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the liquid density is known, and then the value of r/v1/3. Next the f value can be found in 

the table. Finally, the surface tension can be calculated from Eq. (2) where W' = m g. 

 

 

 

   (4) 

 

 

 

 

 

The value of f depends also on the kind of liquid tested. 

In our experiments we use the following value to calculate the surface tension for water 

where 2 f 3.8   

 

/3.8m g r      (5) 

 

Therefore the relative measurements (in comparison to another liquid of known surface 

tension) can not be applied here, that is,  can not be calculated from the ratio of the 
weights of two drops of two liquids and known surface tension of one of them.  However, 
such measurement can be done with 0.1 % accuracy if the shape of the stalagmometer 
tip is like that shown in figure 3. 

      

 

           (5) 

   

                                                                         

 

 

 
 
 

 

Fig. 3. The drops wetting area corresponding to the outer and inner radii of the 

stalagmometr's tip. 
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6- determination of Poisson’s ratio and the elastic constants of a wire 

by Searle’s method. 

 

 

Apparatus :  Searle’s apparatus consisting of two indentical brass rods connected 

together at their midpoints by   wire under test; the diameter of the wire shoud be small 

compared with its length, stop watch , silk fiber or cotton thread, lighter. 

Method:  First  suspend the rods by parallel sik fibers as shown so that the rods and the 

wire are in the same horizontal plane.  Draw together slightly th end B and D of th rods 

by a loop of cotton.  Burn the cotton and take the time of torsional oscillations, and ths 

find the periodic time T1.   Now clamp th rod AB I a firm support, and allow the lower rod 

CD to execute torsinal oscillations around the axis of the wire.  Obtain the periodic time 

T2 by timing 20 of these osciatins.  Measure the length (l) of the wire and its radius 

(a)from at least six readings of the diameter taen y a screw gauge at differet points 

along the wire.  Weigh the rod, and also measure its length (L) and radius (r)  

 

 

Mass of rod  (M)= ------kg 

Length of rod (L) =-------m 

Radius of rod (r) =------m 

Screw-gauge reading:    ,     ,    ,    ,     ,     ,    ;  mean diameter  --------m 

Radius  of wire (a)=----------- m  

Length of wire (l) =------------m 

Then K=--------kgm2 

Time for 20 oscilations: 1st reading=------s 

                                       2nd reading=------s 

                                        3rd reading=-------s 

Periodic time for 1st experiment  T1=(t1+t2+t3)/(3*20) 

Periodic time for 2nd experiment  T2=(t1+t2+t3)/(3*20) 

 

The required values to be calcultated  E----------Nm-2,     n=-----------Nm-2,      k=---------

Nm-2 

Consider the state of affairs when each rod is displace at angle   from its equilibrium 

position. The wire is bent into a circular arc of radius of curvature 
2

 and the bent wire 

exerts a restoring torque on each rod equal to the moment of flexural stresses produced in 

the wire by the motion of the rod. 

For a slightly bent wire this moment  ; 
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E



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Since  
4

4


  for a rod of circular cross-section. 

The equation of motion of the rod is thus: 

4

.
2

E
K


    (where K =moment of inersia of the rod). 

The motion is thus harmonic and the periodic time is  

4

2
1 2

K
T

E



  

2 4

8

1

K
E

T




       (1) 

Where   
2 2

12 4

L r
K M

 
  

 
 

With one rod clamped in a horizontal position, the periodic time is 

4

2
2 2

K
T

n



  

From which  
2 4

8

2

K
n

T




     (2) 

Now from the theory of elasticity  

1 ( ' )
2

E
where Poisson sratio

n
     

2

2

1 2
1

2 1

T

T


 
   

 
     (3) 

Having E and n from the above equations ,the bulk modulus k can be calculated from 

the relation 

1 1 1

9 3E k n
        (4) 

The advantages  of this method are that only a small specimen of the material is 

required and also the measurement involved (times of oscillation) can be found 

accurately. 

 

The experiment provides a method of obtaining Poisson’s ratio by direct observations, 

although the method is only applicable to materials obtainable in the form of wires. 
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7- Determination of Young’s modulus of  a wire 

Apparatus :   Two long wires of the same material are suspended side by side from the 

same support.   The extension of the wire under test AB is taken by a vernier scale V 

against th main scale S supported by the wire CD, which is kept under constant load by 

a heavy weight L’ .  This arrangement obviates any errors due to temperature changes 

during the experiment, or yielding of the support, from affecting the observed 

extensions.  The heavy weight L and the original load on AB should both be sufficient to 

keep the wires taut and free from kinks.  The extending load on AB is increased by the 

addition of slotted half-kilograms weight at W.  A meter rule an a screw gauge  will also 

be required. 

 

 

E C 

H 
D

 C  
V S 

W 

W 

 2شكل 

L 
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Method  

When the wire AB is taut the vernier is read to give the zero position.  The load is progressively increased by 

adding of 0.5 kg weights at W and the vernier is read on each occasion.  When about 0.5 kg have been 

added, the weights  are removed in successive stages, and vernier readings are again taken.  The length of AB 

from the support to the point of attachment to the vernier scale is measured y a meter rule.  The diameter is 

also measured (from cross-sectional are) by screw gauge at least six readings being taken. 

NOTE:  if loaded within the limits of perfect elasticity the graph of extension against load will be straight line, 

thus verifying Hooke’s law.  On unloading   the wire will recover its original length.  Further loading beyond 

the elastic limit will result in much larger relative extensions, and after removing the weights , the wire will 

be found to have acquired a permanent set. 

 

2

' mod

/
.

elongatory stress
Young s ulus

elongatory strain

W g L W g L

a L r L



 





 

L=--------------m 

Screw gauge readings:  ,   ,   ,    ,    ,          mean value = ----------m 

Zero error    =   +/-   ------- m 

True man diameter =------------m 

  Radius  r = ------------m 

 

Loa in kg Extention in mm 

Load increasing Load decreasing mean 

    

 

From graph  

3

9.81
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wg OBx

L ABx 
  

3 2

2
9.81 10

L OB
E x x x Nm

r AB

             
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8- Determination of the velocity of sound in air 

 

Apparatus:  glass resonance tube about 100cm long and 3cm in diameter.  This is held by a clamp and 

connected with a  rubber tube almost filled with water.  Also a set of tuning forks  of frequency range 256 

-512 and meter rule. 

 

Method 

The resonance tube is placed vertically and the water level can move up and down by raising the rubber 

tube  to increase or decrease the part of glass tube that contain air above the water. 

 

Frequency  

(f) 

Reading of L 1/f 

   

 

From the graph of L  against (1/f), the slope can be obtained  

Where the slope equals to quarter of the speed of sound , due to the fact that the resonance takes place 

when L equals to 0.25 of the wavelength, therefore, the speed of sound will be the slope times 4 

When a tube of opened ends the resonation will take place when the length of the tube is 05 of the wave 

length of sound. 
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The correction value obtained from the negative intersection in the graph with is related to the distance 

between the tuning fork and the glass tube. Also the diameter of the glass tube is one of the parameters 

that effect the value of the correction value. 

 

The theoretical value of the speed of sound can be calculated using the formula: 

1

2331(1 ) /
273

o

T C
c m s   

Hence the temperature of the room should be measured to obtain the theoretical value of sound speed 

in air 

 


