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Mexanika
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1. Vertikal devor gorizontga nisbatan 
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tezlanish bilan harakatlanmoqda. Unda brusok yotibdi (1-rasm). Devor va brusok orasidagi ishqalanish koiffitsiyenti k=0,4. Brusok va devor orasidagi ishqalanish kuchi 
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 bilan devorning tezlanishi 
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 orasidagi bog’lanish grafigini tuzing. a) 
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 bo’lganda brusokning tezlanish va tezlik modulini (
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) toping.
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Yechilishi:
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Brusokka uchta kuch ta’sir etadi. Ular: og’irlik kuchi 
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2-rasmga asosan tanlangan x va y o’qlariga nisbatan proeksya olamiz: 
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Demak, Brusokning x o’qi bo’yicha tezlanishi, devorning tezlanishiga teng bo’ladi:
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Devor tezlanishining uncha katta bo’lmagan qiymatlarida, brusok devor bo’ylab sirpanadi. Unda ishqalanish kuchi quyidagiga teng bo’ladi:  
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 Bundan quyidagi ifodaga ega bo’lamiz:  
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Agar 
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 bo’ladi, Bu esa brusok devorga “Yopishib” qolganini bildiradi.
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Yuqoridagilar asosida Brusok va devor orasidagi ishqalanish kuchi 
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 bilan devorning tezlanishi 
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 orasidagi bog’lanish grafigini tuzib olamiz.(3-rasm)

Shartga asosan a) 
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Shartga asosan b) 
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bo’lgan hol uchun, tezlanishni topamiz:  
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2. Sovuqda qolgan chelak tubidagi suv muzlab qoldi. Chelakka vodoprovod suvidan biroz quyildi Muz erigach suv sathi qanday o’zgaradi. (
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-suvning zichligi, 
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Yechish: 

“1”-dastlabki muz erimagan paytdagi holat.

“2” – keyingi muz erigan paytdagi holat.

Suv va muzning umumiy hajmi “1”V1:

V1=Vs+V (1)

V1=Sh1      (2)

S – idish asosining balandligi,   

h1-suv sathining dastlabki balandligi

V – muzning hajmi: 
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 (3),     m-muzning  massasi,  
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Vs – suvning hajmi.

m massali muz eriganda, uning massasi o’zgarmaydi ya’ni m massali suv hosil bo’ladi.

Muz erigandan keyingi suyuqlikning va suvning umumiy hajmi: “2” – V2:

V2=Vs+V/ (4)  

V2=Sh2 (5)

V/ - muz eriganda hosil bo’lgan suvning hajmi: 
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(1) va (4) ifodalarni hadma-had ayiramiz:
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(7) ni (2), (3),(5) va (6) lar orqali ifodalaymiz.
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Suyuqlik sathining o’zgarishi quyidagiga teng: 

h1-h2=∆h  => 
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 => ∆h<0  . Demak,suv sathi pasayadi.
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3. Idishning tekis silliq bo’lmagan tubida shar turibdi. Idishning tubi gorizontga nisbatan biror burchakka og’gan (5-rasm). Shar idish tubiga parallel ip bilan ushlab turiladi. Shar muvozanatda turishi uchun idish tubini qanday eng katta 
[image: image45.wmf]a

burchakka og’dirish mumkin? Ishqalanish koiffitsiyenti 
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ga teng. 
	Berilgan:
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Yechilishi: Sharga og’irlik kuchi mg, normalga reaksya kuchi N, ipning taranglik kuchi 
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va ishqalanish kuchi ta’sir etyapti(6-rasm). Shar tinch turibdi. Shuning uchun Nyutnning II qonuniga ko’ra bu kuchlarning vektor yig’indisi nolga teng bo’lishi kerak: 
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Tanlangan y o’qi bo’yicha proeksya olamiz:
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Shar muvozanatda turishi uchun 
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(2) bo’ladi.

Agar shar qo’zga’lganda u O nuqta atrofida aylangandek bo’lar edi. Shar qo’zg’almasligi uchun esa kuchlarning o’sha nuqtaga nisbatan momentlarining vektor yig’indisi nolga teng bo’lishi kerak. 
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(2) natijani (2) shartga qo’yib, 
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ni topamiz:
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Demak 
[image: image61.wmf]a

ning eng katta qiymati 
[image: image62.wmf]m

a

2

artg

=

 bo’ladi.

Javob: 
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4. 7-rasmda ko’rsatilgan sistemada M massali jism ishqalanishsiz rels bo’ylab harakat qilishi mumkin. m massali jism vertikalga nisbatan 
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burchakka og’dirib, so’ngra qo’yib yuborildi. Agar sistema harakati davomida 
[image: image65.wmf]a

 burchak o’zgarmasa, yukning massasi m-ni aniqlang. 
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	Berilgan:
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Yechilishi:
8-rasmda ko’rsatilganidek a orqali brusokning tezlanishini, ipning tarangli kuchi T ni belgilaymiz.
Agar 
[image: image67.wmf]a

burchak sistemaning harakatlanishida bir xil bo’lsa, yukning gorizontal yo’nalishdagi tezlanishi ham a gat eng bo’ladi. Yuk shuningdek ip yo’nalishi bo’yicha ham a tezlanish bilan harakatlanadi. Blok orqasidagi ip kesmasining uzunligining o’zgarishi doimo brusokning ko’chish moduliga teng. Shuning uchun yuk tarafdagi ipga ikkita elastiklik kuchi ta’sir etadi.
Brusokka 
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og’irlik kuchi, N bosim kuchi ta’sir etadi va u a tezlanish bilan harakatlanadi. Nyutonning II qonuniga ko’ra:
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Tanlangan x o’qiga proeksya olamiz: 
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Tanlangan y o’qiga proeksya olamiz: 
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Yukka ta’sir etayotgan kuchlar og’irlik kuchi mg, taranglik kuchi 
[image: image72.wmf]T
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 ta’sir etyapti. Yuk brusok harakatlanayotgan yo’nalishda a tezlanish bilan harakatlanadi. Shunishdek ipning yo’nalishi bo’yicha ham a tezlanish bilan harakatlanadi. Nyutonning II qonuniga ko’ra bu kuchlar quyidagi munosabatda:     
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Tanlangan x o’qiga proeksya olamiz:  
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Tanlangan y o’qiga proeksya olamiz:  
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(1), (2) va (3) tenglamalardan m ni topamiz: 
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5. Yopiq metal zanjir ip bilan 
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 burchak tezlik bilan aylanadigan markazga intilma mashinaning o’qiga ip bilan ulangan. Ip vertikal o’q 
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burchak hosil qiladi. Zanjirning og’irlik markazidan aylanish o’qigacha bo’lgan x masofani toping.

	Berilgan:
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  Yechilishi:
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Birinchidan shunisi aniqki zanjir o’zgarmas 
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 burchak tezlik bilan aylanish mobaynida vertical y o’qi bo’ylab harakatlanmaydi. Bu shuni anglatadiki taranglik kuchining vertical tashkil etuvchisi og’irlik kuchi bilan muvozanatlashadi. Shuningdek taranglik kuchining grizontal tashkil etuvchisi markazga tomon yo’nalgan bo’ladi va markazga intilma kuch bilan muvozanatlashadi. O nuqta zanjirning o’irlik markazi x radiusli gorizontal aylana orqali aylanadi.

Nyutonning II qonuniga ko’ra: 
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x o’qi bo’yicha proeksya olamiz: 
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y o’qi bo’yicha proeksya olamiz: 
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(1) va (2) tenglamalarni o’zaro ixchamlab xni topamiz;
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Javob: 
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6. 11-rasmda keltirilgan sistemada bloklar vaznsiz, iplar esa vaznsiz cho’zilmas. Harakatlanuvchi blokning Tezlanishini toping. 
	Berilgan:
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Yechilishi: 
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Ko’char blok a tezlanish bilan yuqoriga ko’tarilganda m massali yuk 2a tezlanish bilan ko’tariladi va o’ng tomondagi M massali yuk 2a tezlanish bilan pastga harakatlanadi. Chunki ko’char blokdagi yuk h balandlikka ko’tarilsa, bir [image: image675.png]T




vaqtda m massali yuk yuqoriga 2h balandlikka ko’tariladi va o’ng tomondagi M massali yuk pastga 2h balandlikka tushadi.
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a1=a bo’lsa a2=a bo’ladi.

13-rasmda ko’rsatilganidek har bir blok uchun Nyutonning II qonuniga asosan jismga ta’sir etuvchi kuchlarning tanlangan o’qqa nisbatan proeksyalarini olamiz:
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Yuqoridagi sistemani yechib, a ni topamiz: 
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Javob: 
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7. Jism minoradan gorizontal yo’nalishda 15 m/s tezlik bilan uloqtirildi. Harakatning boshlanishidan 2s o’tganidan so’ng jism traektoriyasining egrilik radiusini aniqlang. Havoning qarshiligi e’tiborga olinmasin.
	Berilgan:
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Yechilishi: Jism oniy tezligining x va y tashkil etuvchilari:
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Chizmada t=2s vaqt momentidagi vaziyati tasvirlangan. Unga ko’ra: 
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Bu yerda: 
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(1)ni (2) orqali ifodalaymiz:  
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(3) ni e’tiborga olsak: 
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Hisoblash: 
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Javob:     
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8. Radiusi r<R/2 bo’lgan doira qirqib olingan R radiusli bir jinsli diskning og’irlik markazini aniqlang (15-rasm). Qirqim markazi disk markazidan R/2 masofada joylashgan.
	Berilgan:

R, r
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Yechilishi: 
[image: image677.png]15-rasm




Og’irlik markazini aniqlashda qirqilgan sohani manfiy massaga (-m2) ega bo’lgan yaxlit metal disk deb qarash mumkin. Musbat va manfiy massalar og’irlik kuchlarining A nuqta orqali o’tgan momentlari tengligi izlanayotgan masofa x=AO ni aniqlashga imkon beradi.


[image: image106.wmf])

2

(

2

1

R

x

g

m

gx

m

+

=



[image: image107.wmf]s

p

×

=

2

1

R

m

 va 
[image: image108.wmf]s

p

×

=

2

2

r

m

 ni hisobga olsak;

[image: image109.wmf])

2

(

2

2

R

x

r

x

R

+

×

=

×

s

p

s

p

  ; bu yerda 
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-diskning birlik yuzining massasi

Yuqoridagi tenglamani yechib og’irlik markazi x ni aniqlaymiz:
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Javob:  
[image: image112.wmf])

(

2

2

2

2

r

R

R

r

x

-

=


9. Ikkita bir xil m massali beusok qiyalik burchagi 
[image: image113.wmf]a

bo’lgan qiya tekislikda birgalikda sirpanib tushmoqda (17-rasm). Brusoklar bilan qiya tekislik orasidagi sirpanish ishqalanish koiffitsiyentlari k1 va k2 ga teng(k1>k2). Brusoklar orasidagi o’zaro ta’sir kuchini toping.
	Berilgan:

m,
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Yechilishi:
Agar ikkinchi jismni yo’q deb hisoblasak, o’zaro ta’sir kuchi birinchi jismni F kuch bilan itarayotgandek bo’ladi. Ya’ni qiya tekislik bo’ylab pastga yo’nalgan F kuch ta’sir qiladi. Agar ikkinchi jismning o’zi tushyapti deb hisoblasak, ikkinchi jismga bu kuch qiya tekislik bo’ylab yuqoriga yo’nalgan bo’ladi.
 Yuqoridagilar asosida har bir jism uchun Nyutonning II qonuniga muvofiq tanlangan o’q bo’yicha proeksyalar olamiz.
[image: image679.png]17-rasm




Jismga ta’sir etuvchi kuchlar: og’irlik kuchi mg, tayanchga reksya kuchi N, ishqalanish kuchi 
[image: image115.wmf]f

, brusoklar orasidagi o’zaro ta’sir kuchi F;

Nyutonning II qonuniga asosan bu kuchlar quyidagicha munosabatda:
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1-jism uchun: 
Tanlangan y o’qiga proeksya olamiz: 
[image: image117.wmf]

 EMBED Equation.3  [image: image118.wmf]0
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Tanlangan y o’qiga proeksya olamiz: 
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2-jism uchun: 

Tanlangan y o’qiga proeksya olamiz: 
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 EMBED Equation.3  [image: image125.wmf]0
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Tanlangan y o’qiga proeksya olamiz: 
[image: image127.wmf]
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 ni e’tiborga olsak: 
[image: image130.wmf]ma

F

mg

k

mg

=

-

-

a

a

cos

sin

2

(2)
(1) va (2)ni o’zaro ixchamlab F ni topamiz:
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Javob: 
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10. 20-rasmda ko’rsatilgan lift yuqoriga a tezlanish bilan harakatlanayapti. Ikta ip orqali ilingan yukning massasi m va iplar grizont bilan 
[image: image134.wmf]a

 va 
[image: image135.wmf]b

 burchaklar tashkil etsa o’ng va chapdagi iplarning taranglik kuchini toping.
	Berilgan:

a, m, 
[image: image136.wmf]a

, 
[image: image137.wmf]b



	T1=? T2=?


Yechilishi:

Yukka ikkita taranglik kuchi T1 va T2, og’irlik kuchi mg ta’sir etadi.(21-rasm) Yukni vertikal yo’nalishdagi harakat tenglamasini yozamiz: 
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Gorizontal yo’nalishda esa bu kuchlar quyidagicha munosabatda bo’ladi: 
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Javob: 
[image: image144.wmf])

sin(

cos

)

(

1

b

a

b

+

+

=

a

g

m

T

;   
[image: image145.wmf])

sin(

cos

)

(

2

b

a

a

+

+

=

a

g

m

T


11. Yerdan juda baland nuqtada oralaridagi masofa S bo’lgan ikki jism turibdi. Ularning birinchisi 
[image: image146.wmf]1

J

 tezlik bilan yuqoriga, Ikkinchisi esa birinchi jism tomonga gorizontal 
[image: image147.wmf]2

J

 tezlik bilan otildi. Ular orasidagi eng qisqa masofa qanday bo’ladi? Havoning qarshiligi hisobga olinmasin.
	Berilgan:


[image: image148.wmf]1
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Yechilishi: 
Bizga ma’lumki yuqoriga otilgan birinchi jismning harakatlanish traektoriyasi to’g’ri chiziqadan iborat bo’ladi. Ikkinchi jismning esa harakat traektoriyasi paraboladan iboratdir.

Har bir jism uchun tanlangan kordinatalarga nisbatan harakat tenglamalarini yozamiz:

Birinchi jismning harakat tenglamasi:
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Ikkinchi jismning harakat tenglamasi: 
[image: image151.wmf]
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Ikki jism ma’lum bir shunday moment borki ular kordinata o’qi bo’yicha ma’lum bir nuqtaga borib qo’lishadi. Shu nuqtalar orasidagi masofa:
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Ma’lum bir vaqt borki bu onda ular orasidagi masofa eng kichik bo’ladi. Bu vaqt quyidagicha aniqlanadi:
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Demak, 
[image: image158.wmf]2
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 vaqt momentida ular orasidagi masofa eng kichik bo’ladi. Bu natijani (1)ga qo’yib eng qisqa masofani topamiz: 
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Javob: 
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12. 24-rasmda ko’rsatilgan AB ipning taranglik kuchini toping. Sistemaning massasi  m ga teng. 

	Berilgan:

m

	T=?


Yechilishi: AB ipning uzunligi l deb olsak imumiy sistema massa markazigacha bo’lgan masofa 1,5l ga teng bo’ladi.
Taranglik kuchining bajargan ishi 
[image: image162.wmf]l
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sistemaning potensial energiyasiga teng bo’ladi:
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Javob: T=1,5mg
13. Qiyalik burchagi 
[image: image164.wmf]a

 bo’lgan qiya tekislikdan silindr qo’yib yuborildi. Silindrning tezlanishi va ishqalanish kuchi nimaga teng? Silindr massasi m gat eng.
	Berilgan:


[image: image165.wmf]a



	a=?

T=?


Yechilishi:
Silindrga ta’sir etuvchi kuchlarning yo’nalishini 25-rasmdagidek tasvirlab chiqamiz.

Jismga harakat davomida og’irlik kuchi, tayanch reaksya kuchi va ishqalanish kuchi ta’sir etadi. Nyutonning ikkinchi qonuniga ko’ra bu kuchlar quyidagicha munosabatda bo’ladi:    
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Silindrga ta’sir etuvchi ishqalanish kuchining massa markaziga nisbatan momenti quyidagicha aniqlanadi:
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-> silindrning inersya momentini va 
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-> Burchak tezlanishni e’tiborga olsak: 
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(1)ni (2) orqali ifodalab, a ni topamiz: 
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(3)dan foydalanib ishqalanish kuchini topamiz: 
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Javob: 
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14. Penoplastdan yasalgan 100g massali kiubik gorizontal tekislikda yotibdi. Kubik balandligi 10sm. Vertikal pastdan kirib kelayotgan 10g massali o’q kubikni teshib o’tadi. O’qning kubikka kirish tezligi 100 m/s, chiqish tezligi 95 m/s. Kubik sakraydimi?
	Berilgan:

M=100g

a=10sm

m=10g
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	Topish kerak: o’q sakraydimi?


[image: image686.png]m
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Yechilishi:

O’q kubikni teshib o’tish jarayonida o’q harakat yo’nalishiga qarshi yo’nalgan o’q va kubikning ihqalanish kuchi va bu kuchga qarshi yo’nalgan kubikni ko’tarish kuchi bo’ladi. Agar bu kuch og’irlik kuchi Mg=1N dan katta bo’lsa kubik sakraydi, aks hoda esa sakramaydi.

Bu jarayon uchun energiyaning saqlanish qonunini qo’llaymiz:
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Demak: 
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Hisoblaymiz: 
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Javob: Kubik sakraydi
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15. Silliq gorizontal tekislikda M massali brusok yotibdi. Brusok bu tekislikda ishqalanishsiz harakatlana oladi. Brusok ustiga m massali jism joylashtirilgan (27-rasm). Brusok bilan jism orasidagi ishqalanish koiffitsiyenti k ga teng. Brusokka gorizontal yo’nalishda qo’yilgan F kuch qanday qiymatida jism brusok ustidan sirpana boshlaydi? Brusokning uzunligi l gat eng bo’lsa, qancha vaqtdan keyin jism brusokdan tushib ketadi.
	Berilgan:

M, m

k, l

	F=?

t=?


Yechilishi:
Taxta va jism harakat tenglamalari quyidagicha ko’rinishda bo’ladi:
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Bunda 
[image: image183.wmf]f

 - ishqalanish kuchi, a va b – tezlanishlar.

Sirpanish yo’q deb hisoblasak, u holda a=b. Harakat tenglamasining tezlanishi va ishqalanish kuchini aniqlash mumkin. 

Ishqalanish kuchi: 
[image: image184.wmf]m
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 ga teng. 

Sirpanish bo’lmasligi uchun ishqalanish kuchi
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Agar 
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 bo’lsa sirpanish ishqalanish vujudga keladi. Bu holda (1) va (2) tenglamalar 
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 ko’rinishni oladi. Bu tenglamalardan a va b ni topamiz:
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Bundan b>a ekani ma’lum bo’ladi.

Jismning taxtaga nisbatan tezlanishi harakat yonalishiga teskari bo’lib, kattaligi jihatdan 
[image: image191.wmf]kg
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Taxta ustida jism harakatlanish vaqti: 
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Javob: 
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16. Ikki pog’onali blok massalari mos ravishda M1 va M2, radiuslari R va r bo’lgan o’zaro jips biriktirilgan ikkita yupqa chambarakdan iborat. Blokning har bir po’g’onasiuchlariga m1 va m2 massali yuk osilgan ip o’ralgan (28-rasm).

m1 va m2 massali yuklarning tezlanishini, ipning taranglanishini va sistemaning blok o’qiga ko’rsatadigan ta’sir kuchini toping.

	Berilgan:

M1 , M2
R , r

m1 , m2
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Yechilishi:

Aniqroq bo’lishi uchun m1R>m2r deb faraz qilamiz. Bu holda birinchi yuk pastga tushadi, ikkinchi jism esa yuqoriga ko’tariladi. Birinchi yuk h balandlikkacha tushgan bo’lsin. U holda ikkinchi yuk 
[image: image196.wmf]R
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 balandlikka ko’tariladi.
Bunda potensilat energiyaning kamayishi quyidagiga teng bo’ladi:
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Agar birinchi tezligining absalyut qiymati 
[image: image198.wmf]J

 ga teng bo’lsa, ikkinchi yukning tezligi 
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 gat eng bo’ladi.

Birinchi pog’onadagi blokning hamma nuqtalari 
[image: image200.wmf]J

 tezlikka ega, ikkinchi pog’onadagi blokning nuqtalari esa 
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 tezlikka ega. Sistemaning kinetic energiyasi: 
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Energiyaning saqlanish qonunidan quyidagicha ifoda kelib chiqadi: 
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Bu yerdan 
[image: image204.wmf]J

ni aniqlab olsak, u quyidagiga teng bo’lasi: 
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Bundan birinchi yukning tezlanishi: 
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 munosabatdan, bunda 
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topamiz: 
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Iplarning T1 va T1 taranglik kuchlari Nyutonning ikkinchi qonuniga ko’ra quyidagiga teng:
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[image: image211.wmf]g
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Sistema blokning o’qiga: 
[image: image212.wmf]g
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 gat eng kuch bilan ta’sir qiladi.

Javob: 
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17. Yo’nalishi va kattaligi bir xil bo’lgan  
[image: image217.wmf]J

 tezlik ilan borayotgan odam ko’cha chiroqlaritagidan o’tib bormoqda. Chiroq yerdan H balandlikka osilgan. Odam bo’yining uzunligi h ga teng, bo’lsa uning yerdagi soyasining uchi qanday tezlik bilan harakatlanadi.
	Berilgan:
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Yechilishi: 

29-rasmda tasvirlangan 
[image: image220.wmf]s
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 ekanligi ko’rinib turibdi. Odam tekis harakat qilgani uchun 
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Demak, 
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Odam soyasi 
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 tezlik bilan siljiydi, bu odam tezligidan kata.
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Javob: 
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Molekulyar fizika va termodinamika
18. Hajmi V1=3l bo’lgan A idishda P01=2 atm bosim ostida gaz bor. Hajmi V2=4l bo’lgan B idishda P02=1 atm bosim ostida xuddi shunday gaz bor. Idishlarda temperature bir xil. Idishlar naycha orqali tutashtirilganda, aralashmaning bosimi qanday bo’ladi.

[image: image690.png]24-rasm




	Berilgan:

V1=3l

P01=2 atm

V2=4l

P02=1 atm

	P=?


Yechilishi:

Idishlar nay orqali tutashtirilganda umumiy modda miqdori har bir idishdagi gazning modda miqdorlari yig’indisiga teng bo’ladi. Shuningdek, umumiy hajm har bir idish hajmining yig’indisiga teng ekanligi ma’lum:
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Mendeleyev-Klayperon tenglamasidan har bir idishdagi gaz (A va B) va idishlar tutashtirilgandan keyingi modda miqdorlarini topib olamiz:
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(1)ni (2), (3) va (4) orqali ifodalaymiz:
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Hisoblash: 
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Javob: P=1,42 atm
19. Issiqlik tarqalmasligi uchun izolyatsyalangan idishdagi bir atomli gaz massasi M bo’lgan porshen bilan yopilgan. Idishning ichida quvvati N bo’lgan isitgich ishga tushirilgandan so’ng porshen yuqoriga qarab harakatlana boshladi. Qancha vaqt oralig’i t da boshlang’ich holatga nisbatan H balandlikka ko’tariladi? Porshenning issiqlik sig’imi va ishqalanish kuchi hiobga olinmasin. Atmosfera bosimi yo’q deb hisoblang.
	Berilgan:

M, H, N

	t=?
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Yechilishi: 

Termodinamikaning I qonuniga asosan sistamaga tashqaridan berilgan issiqlik miqdoriuning ichki energiyasini o’zgartirishga va tashqi kuchlar ustidan ish bajarishga sarf bo’ladi:     
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Bu yerda
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- ichki energiyaning o’zgarishi
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- bajarilgan ish

Masala shartiga kelib chiqadiki bu jarayonda bosim o’zgarishsiz saqlanadi.

Demak: 
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Javob: 
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20.  Hajmi 1 m3 bo’lgan berk idishda 0,9 kg suv va 1,6 kg kislorod bor. Temperatura 500oC bo’lganda barcha suv bug’ ko’rinishga o’tishini inobatga olgan holda ushbu temperaturada idish ichidagi bosimni toping.
[image: image692.png]31-rasm





	Berilgan:

t=500oC

V=1 m3

m1=0,9kg -> H2O

m2=1,6 kg -> O2

	P=?


Yechilishi:  t=500oC yoki T =773 K da idishdagi barcha suv, suv bug’I ko’rinishiga o’tsa, kislorod va suv bug’i modda miqdorlari o’zaro qo’shiladi:
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Suv bug’ining modda miqdori: 
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 -> suv bug’ining molyar massasi

Kislorodning modda miqdori: 
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(1)ni (2) va (3) orqali ifodalaymiz: 
[image: image247.wmf]2
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Mendeleyev-Klayperon tenglamasiga asosan T=273K dagi idishdagi bosimni aniqlaymiz:
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(4) ni  e’tiborga olsak: 
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Hisoblaymiz: 
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Javob: P=6,4·105 Pa=0,64 MPa

[image: image693.png]isloro
kislorod __|

sy bug't o |

(8]

rasm




21. 33-rasmda bir xil ideal gaz uchun ikkita yopiq jarayon 1-2-3-1 va3-2-4-3 keltirilangan. Ularning qaysi birida gaz ko’p ish bajaradi. 

Yechilishi:

Bu masalani grafik usulda yechish talab etiladi. 

Bizga ma’lumki P=P(V) grafikda yuza bajarilgan ishga teng. Shuning uchun ham 33-rasmda berilgan V=V(T) grafikdan P=P(V) ga o’tish lozim.

1-2-3-1 sikllar uchun:

1->2 izoxorik jarayon : 
[image: image252.wmf]const
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 ; Temperatura ortsa, bosim ham ortadi.

2->3 izotermik jarayon: T=const , PV= const ; hajm ortsa bosim kamayadi.
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3->1 izobarik jarayon: P=const, 
[image: image254.wmf]const
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 ; Temperatura kamaysa, hajm ham kamayadi.

3-2-4-3 sikl uchun:

3->2 izotermik jarayon: T=const , PV=const

Hajm kamaysa, bosim ortadi.

2->4 izobarik jarayon: P=const, 
[image: image255.wmf]const

T

V

=

 ; hajm ortsa, temperature ham ortadi.

4->3 izoxorik jarayon: 
[image: image256.wmf]const

V

=

, 
[image: image257.wmf]const
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 ; temperatura kamaysa, bosim ham kamayadi.

Yuqoridagilar asosida P=P(V) ni tuzib olamiz (34-rasm).

34-rasmdagi grafikdan ko’rinib turibdiki 3-2-4-3 yuza 1-2-3-1 yuzadan ko’ra katta. Demak 3-2-4-3 siklda bajarilgan ish 1-2-3-1 siklda bajarilgan ishdan katta.

Javob: 3-2-4-3 siklda ko’p ish bajariladi.

22. Kubik shaklidagi hajmi V=1 m3 bo’lgan idishda temperaturasi T=500K massasi m=0,01g geliy bor. Geliyning bitta molekulasi idishning yuqori devoriga t=1 minutda necha marta uriladi?

	Berilgan:

V=1 m3

T=500K

m=0,01g

t=1min=60s

	N1=?


Yechilishi: 

t=1min davomida barcha molekulalarning devorga urilishi bosimni hosil qiladi. Bu bosim quyidagicha ifodalanadi:
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Nur-hamma urilishlar soni, S-urilayotgan yuza.

Izlanayotgan bitta molekulalarning urilishlari soni hamma molekulalar urilishlar sonining barcha molekulalar soniga nisbatiga teng:  
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(1)ni e’tiborga olsak: 
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 ekanligini hisobga olsak: 
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Bu yerda a kubning tomoni: 
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Javob 
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23. Silindr porsheni ostida qamalgan 20 g geliy V1=32l va p1=4,1 atm bo’lgan holatdan juda sekinlik bilan V2=9l va p2=15,3 atm holatga o’tadi. Agar 35-rasmdagi grafikda gaz temperaturasining hajmga bog’liqligi to’g’ri chiziq bilan tasvirlansa, bu protsesda gaz erishgan eng yuqori temperature qancha?

	Berilgan:

m=20 g

V1=32l

p1=4,1 atm

V2=9l

p2=15,3 atm

	Tmax=?


Yechilishi: 

35-rasmdagi grafikdan ma’lumki bosim hajmga chiziqli bog’langan. Bizga ma’lumki chiziqli funksyaning tenglamasi quyidagicha ifodalanadi:
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Bu yerda: k – chiziqli funksyaning burchak koiffitsiyenti. Uni grafikka asosan quyidagicha ifodalash mumkin: 
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Endi tenglama quyidagicha ko’rinish oldi:  
[image: image272.wmf]b
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 b o’zgarmas son bo’lib, masala shartiga ko’ra quyidagicha topiladi: Bizga ma’lumki hajm V1 bo’lganda, unga mos ravishda bosim p1 bo’ladi. Shunga asosan: 
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Ideal gaz holat tenglamasidan p ni topib chiziqli funksyamizga eltib qo’yamiz va T ning ifodasini topamiz:
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Demak temperaturaning hajmga bog’lanishi paraboladan iborat(36-rasm). Bunda eng katta hajm quyidagiga teng: 
[image: image278.wmf]l
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Yuqoridagi ifodaga bu natijani eltib qo’yib, eng katta bosimni aniqlaymiz: 
[image: image279.wmf]atm
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Ideal gaz holat tenglamasidan foydalanib eng katta temperaturani topamiz: 
[image: image280.wmf]R
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Hisoblaymiz: 
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Javob: Tmax=490 oK

24. Hajmi V  bo’lgan kameraning havosi harakat tezligi 
[image: image283.wmf]J

 bo’lgan diffusion nasos bilan so’rib olinmoqda. Kameradagi havo bosimi Po dan P gacha kamayishi uchun ketgan vaqtni aniqlang.

	Berilgan:

V, 
[image: image284.wmf]J


Po,  P

	t=?


Yechilishi:

Kameradan havo so’rib olish jarayonini izotemik jarayon deb hisoblaymiz. Bu jarayonda ideal gaz holat tenglamasini yozamiz: 
[image: image285.wmf]vRT
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 Tenglamani differensiyalaymiz: 
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=

×

+

×

dP

V

dV

P

 tenglamani PV ga bo’lamiz: 
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Gaz hajmining kamayishi 
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 ni hisobga olsak (1) quyidagicha ko’rinish oladi: 
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(2) ni integrallaymiz:  
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Bizga ma’lumki t=0 paytda P=P0=A. 

Demak, 
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(4)dan kelib chiqadiki kameraning bosimi eksponensial qonunga muvofiq kamayadi.

(3) tenglamadan kerakli vaqtni topib olamiz: 
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Javob: 
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25. massasi 2kg gaz izotermik ravishda siqilganda bosimi 3 marta ortgan va A=-1,37∙103kJ ish bajarilgan. Agar gazning boshlang’ich bosimi 5∙105Pa va temperaturasi 27oC bo’lsa, u qanday gaz ekanligi va uning dastlabki solishtirma hajmini (
[image: image297.wmf]m

V

) toping.

	Berilgan:

m=2kg

p=3p0
A=-1,37∙103kJ

t=27 oC
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[image: image299.wmf]m
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Yechilishi:

Izotermik jarayonda gaz kengayib bajargan ish quyidagicha aniqlanadi: 
[image: image300.wmf]ò

×

=

2

1

V

V

dV

p

A


Ideal gaz holat tenglamasini hisobga olsak bu tenglama quyidagicha ko’rinishga keladi: 
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Izotermik jarayon uchun 
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 o’rinli ekanini bilgan holda (1) tenglamani yozamiz: 
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(2)dan 
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ni aniqlab olamiz: 
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Hisoblaymiz: 
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Molyar massasi 
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 ga teng bo’lgan gaz bu geliy gazidir.

Gazning boshlang’ich holati uchun holat tenglamasidan uning solishtirma hajmini aniqlaymiz: 
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Javob: 
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26.Issiqlik divigateli sikl davomida bir atomli 1 mol ideal gazda 2 xil jarayonda izoxorik va izobarik ish bajaryapti. Izobarik jarayonda  bosimlar nisbati a gat eng. Izoxorik jarayonda hajmlar nisbati b ga teng. Agar a  ning qiymati b dan katta bo’lsa (a>b) Issiqlik dvigatelining FIKini aniqlang.(37-rasm)

	Berilgan:


[image: image312.wmf]b
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Yechilishi: Silk davomida issiqlik dvigatelining  foydali ish koiffitsiyenti bajarilgan foydali ishning, isitgichga berilgan issiqlik miqdoriga niqbatiga teng. 
[image: image314.wmf]Q
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Sikl davomida bajarilgan ish 37-rasmda keltirilgan to’rtburchakning  yuziga teng: 
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Masala shartiga e’tibor bersak u quyidagicha ko’rinishni oladi: 
[image: image316.wmf])
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1-nuqta uchun Klayperon tenglamasini yozamiz: 
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 buni e’tiborga olsak bajarilgan ish 
[image: image318.wmf])
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Issiqlik dvigatelining 1-2 va 2-3 o’tish jarayonida issiqlik yutadi.

Bunda termodinamikaning I qonuni o’rinli:

1-2 o’tishda: izoxorik jarayon V=const bo’lgani uchun A12=0, bunda termodinamikaning I qonuni: 
[image: image319.wmf])
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2-nuqtada: 
[image: image320.wmf]2

1

2

RT

V

P

=

  => 
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 ekanligini e’tiborga olsak unda: 
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2-3 o’tish izobarik jarayon P=const, bunda termodinamikaning I qonuni:
[image: image323.wmf])
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3-nuqta uchun: 
[image: image324.wmf]3
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 ekanligini e’tiborga olsak 
[image: image326.wmf])
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Umumiy isitgichga berilgan issiqlik miqdori: 
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Demak, FIK quyidagiga teng bo’ladi: 
[image: image328.wmf]3
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Javob: 
[image: image329.wmf]3
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27. Bir atomli ideal gaz ustida siklli jarayon boryapti (38-rasm). Maksimal hajmning minimal hajmga nisbati n=4. Siklning foydali ish koiffitsiyentini toping.

	Berilgan:


[image: image330.wmf]4
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Yechilishi:

 Silk davomida issiqlik dvigatelining  foydali ish koiffitsiyenti bajarilgan foydali ishning, isitgichga berilgan issiqlik miqdoriga niqbatiga teng. 
[image: image332.wmf]Q
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Sikl davomida bajarilgan ish 38-rasmda keltirilgan uchburchakning  yuziga teng: 
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1-2 => izoxorik jarayon: 
[image: image334.wmf]1
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2-3 => izobarik jarayon: 
[image: image335.wmf]2
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Chizmada 1-3 chiziq uchun 
[image: image336.wmf]V
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 belgilashni kiritamiz. Bundan p1=a V1 va p3=aV3 ekanligi kelib chiqadi. 
Demak: 
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  . 2-3 sikl izobarik jarayon ekanligini e’tiborga olsak: 
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Topikgan natijalarni (2) ga qo’yamiz: 
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Gaz 1-2 va 2-3 o’tishda issiqlik yutadi. Demak yutgan umumiy issiqlik miqdori: 
[image: image340.wmf]23
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Termodinamikaning I qonuniga asosan 
[image: image341.wmf]12
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 ni topamiz:
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(1) ni  (3) va (4) orqali ifodalab, FIKni topamiz:
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Hisoblaymiz: 
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Javob: 
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28. Suvli idishga uning tubiga tegmaydigan qilib ikki uchi ochilgan ingichka naycha tushirilgan. (39-rasmda tasvirlangan Marriot idishi)

Idishdagi havo bosimi p bilan undan oqib chiqqan suvning Q miqdori orasidagi bog’lanish grafigini chizing.

Yeshilishi:

 Idishdagi suv sathining kamayishi hisobiga havoning dastlabki bosimi p ning kamayishi taxminan izotermik bo’ladi.  Bu hol naychaning pastki uchidagi yig’indi bosim p0 atmosfera bosimiga tenglashgunga qadar davom etadi: 
[image: image349.wmf]0
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, bunda h-idishdagi suyuqlikning naychaning pastgi uchining sathidan boshlab hisoblangan balandligi. Shu paytdan boshlab idishdan havo pufakchalari chiqa boshlaydi. Nacha pastki uchidagi bosim atmosfera bosimiga teng bo’lib, havoning bosimi esa suv sathining kamayishi bilan chiziqli ortadi, 
[image: image350.wmf]gh
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.  Bunda idishdan chiqayongan suyuqlikning tezligi o’zgarmas bo’ladi. 

40-rasmda p ning Q ga bog’liqligi tasvirlangan . Bunda sakrab chiqayotgan havo pufakchalarining bosimi sezilarsiz o’z garishi hisobga olinmagan.

[image: image351.png]40-rasm





29. R radiusli sovun pufagiga r radiusli boshqa pufak ulangan.(41-rasm). Ikki pufak ajratib turuvchi sovun pardasi qanday shaklda bo’ladi? Sovun pardalarining tegib turgan sirtlari orasida qanday burchak hosil bo’ladi?

	Berilgan:

R, r

	Topish kerak: 
[image: image352.wmf]?
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Sovun pardalarining tegib turgan sirtlari orasida qanday burchak hosil bo’ladi?


[image: image353.png]



Yechilishi:

R radiusli sovun pufagi ichidagi p bosim atmosfera bosimidan ikkilangan kapillar bosimi kattaligiga ortiq bo’ladi. Chunki pufak pardasi ikki qatlam; 
[image: image354.wmf]R
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Pufakcha pardalar orasidagi bosim va R radiusli pufakcha ichidagi bosim bilan birga kichik pufakchaning bosimini muvozanatlab turishi kerak.

Demak, 
[image: image355.wmf]r
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, bunda Rx-pardaning AB qismi egriligining radiusi. 

Bundan kelib chiqadiki: 
[image: image356.wmf]r
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Pufakchalar tegib turgan qismdagi har qanday nuqtada sirt taranglik kuchi bir birini muvozanatlaydi, shuning uchun o’zaro teng bo’ladi. 

Bu hol ular orasidagi 120o bo’lgandagina yuz beradi.
Javob:  
[image: image357.wmf]r
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Sovun pardalarining tegib turgan sirtlari orasida qanday burchak 120oga teng.

30. Suvli idish a<g tezlanish bilan tushmoqda. Idish pastga tushganda bosim p qanday o’zgaradi?

Yechilishi: 

[image: image700.png]


Suyuqlikning ichidan h balandlikdagi ustunni ajratib olamiz. (42-rasm).

 Bu ustunning harakat tenglamasi quyidagicha ko’rinishga ega bo’ladi: 
[image: image358.wmf]pS
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Bunda 
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- suyuqlikning massasi, p - h chuqurlikdagi bosim.

Demak, 
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Javob: 
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	Berilgan:

R, +Q, 
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	T=?


31. Yupqa o’tkazgich simdan yasalgan R radiusli halqa +Q zaryadga ega. Halqaning o’qi bo’ylab halqaning markazidan x<<R masofada harakatsiz turgan m massa –q zaryadga ega bo’lgan niqtaviy jism qo’yib yuborilsa, u qanday harakatlanadi? Halqa harakatlanmaydi.

[image: image701.png]



Yechilishi: m massali yuk qo’yib yuborilganda halqaning o’qi bo’ylab T davr bilan tebranma harakatlanadi. Demak e’tiborni T davrni topishga qaratamiz:

Halqa va –q zaryad Kulon kuchi bilan ta’sirlashadi: 
[image: image362.wmf]r

r

r

qQ

F

r

2

0

4

1

pe

=

(1)

Chizmadan ma’lumki: 
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Demak: 
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x<<R bo’lganligi uchun =>
[image: image366.wmf]x
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Ushbu F kulon kuchi ta’sirida m massali jism teblanma harakatlanadi: 
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(2) va (3) larni solishtiramiz:
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 (5) ni bilgan holda, buni (4) ifodalaymiz:
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Javob: 
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 davr bilan tebranma harakatlanadi:

32. Yupqa o’tkazgich simdan yasalgan halqa bo’ylab 
[image: image375.wmf]m
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 chiziqli zichlik bilan zaryad taqsimlangan. Halqaning markazida elektr maydonning potensialini aniqlang.

	Berilgan:
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Yechilishi:

Halqaning chiziqli zichligi: 
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Halqa markazidagi elektr maydon potensiali: 
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(1)dan 
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(2)ni (3) orqali ifodalaymiz:
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Hisoblash: 
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Javob: 
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33. Radiusi r=1sm bo’lgan ikkita bir xil qo’rg’oshin sharchalar bi biridan R=1 m masofada joylashgan. Birinchi sharchaning barcha atomlaridan bittadan elektronni ajratib olib, barcha ajratib olingan elektronlarni ikkinchi sharchaga o’tkazilsa, sharchalar qanday kuch bilan tortishadi? Qo’rg’oshinning molyar massasi 
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	Berilgan:

r=1sm

R=1 m
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Yechilishi:

Birinchi shardan N ta elektronni olib, ikkinchi sharga berilganda, birinchi sharcha musbat, elektron olgan ikkinchi sharcha manfiy zaryadlanadi.

Birinchi va ikkinchi sharchalarning zaryadi quyidagiga teng bo’ladi:
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Sharchalar o’zaro Kulon qonuniga muvofiq ta’sirlashadi: 
[image: image392.wmf]2
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N-atomlar sonini quyidagicha topib olamiz: 
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Shar massasi: 
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Demak: 
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(2)ni bilgan holda sharlarning zaryadini topamiz: 
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(1)ni (2) orqali ifodalaymiz: 
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Hisoblash: 
[image: image399.wmf]N

m

mol

kg

m

F

mol

m

C

F

18

2

2

12

2

23

2

6

19

10

38

,

4

)

1

(

)

207

,

0

(

10

85

,

8

)

1

10

6

(

)

11300

(

)

01

,

0

(

14

,

3

10

6

,

1

9

4

×

=

×

×

×

×

×

×

×

=

-

-


Javob: 
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34. 46-rasmda ko’rsatilgan sxemaning umumiy sig’imini toping. Har bir kondensatorning sig’imi C ga teng
	Berilgan:

C

	Cu=?


Yechilishi:

Sxemaga aniqlik kiritish masala ma’nosini ochish maqsadida uni quyidagi 47-rasmdagidek ko’rinishga keltiramiz. 

C3 kondensator qoplamalari orasidagi potensiallar farqi nolga teng. Demak, C3 kondensator zaryadga ega emas.
[image: image401.png]47-rasm





Endi sxema oddiy ko’rinishga kelib qoldi. Demak umumiy sig’im quyidagiga teng bo’ladi: 
[image: image402.wmf]C
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Javob: Cu=2C
35. Zanjirga A va B nuqtalaridan ulangan simdan yasalgan kubning qarshiligini toping. (48-rasm). Kubning har qirrasining qarshiligi R gat teng. 
[image: image704.png]-
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	Berilgan:

R

	Ru=?


Yechilishi:

Bu masalani yechishda simmetriyalikka binoan kubning 2,3 va 6 uchlarining potensiallari tengligidan foydalanish lozim. Xuddi shuningdek 4,5 va 7 potensiallari teng. 

Shuning uchun kubning 2,3,6 va 4,5,7 uchlarini qarshiliksiz o’tkazgich simlar bilanulashimiz mumkin. Bunda kubning qarshiligi o’zgarmaydi. Shunday qilib qarshiliksiz simlar bir-biri bilan oltita o’tkazgich orqali ulanadi: 2-7, 2-4, 3-5, 3-4, 6-7 va 6-5. Sxemaning qarshiligi izlanayotgan kubning qarshiligiga teng. (49-rasm)
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49-rasm asosida umumiy qarshilikni topamiz:
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Javob: 
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36. Akmulyator batareyasi doimiy tok generatoriga doimiy ulangan. Generatorning EYuK 
[image: image406.wmf]V
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 va akmulyatorning EYuK 
[image: image407.wmf]V
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 ularning ichki qarshiliklari r1=r2=r=5Ω.

Nagruzkaga (yuklamaga) bog’liq holda akmulyator zanjirda zaryadlanishi yoki razryadlanishi mumkin. Agar nagruzka qarshiligi R=100 Ω bo’lsa, yuqoridagi jarayonning qaysi biri ro’y beradi.

	Berilgan:


[image: image408.wmf]V
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[image: image409.wmf]V
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r1=r2=r=5Ω.

R=100 Ω

	J2=?


Yechilishi:

Agar akmulyator orqali o’tayotgan tok J2 50-rasmdagidek yonalsa, ya’ni J2>0 bo’lsa, akmulyator zaryadlandi. Agar tok yo’nalishi teskari J20 bo’lsa akmulyator razryadlanadi.

Krixgofning I qonuniga asosan: J1=J2+J3 (1)

Krixgofning II qonuniga asosan:

ABEF kontur boyicha:
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ACDF kontur bo’yicha:
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(1) tenglamadan J3 ni topamiz: 

J3= J1- J2
Chiqqan natijani (3) ga qo’yamiz:
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(2) va (4) ga berilgan son qiymatlarni qo’yib sistema tuzib olamiz va  J2 ni topamiz:
[image: image413.wmf]

 EMBED Equation.3  [image: image414.wmf]2
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Natijadan ko’rinib turibdiki tok kuchi tanlangan yo’nalishda ya’ni musbat. Demak, akmulyator razryadlanadi.

Javob: J2>0,  akmulyator razryadlanadi.
37. Elektron 
[image: image415.wmf]s
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 tezlik bilan kondensator ichiga uning o’qiga simmetrik otilib kiradi. Kondensator 
[image: image416.wmf]V
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kuchlanishgacha zaryadlangan bo’lib, tarmoqdan uzib qo’yilgan. Ekranda elktronning og’ishini toping. (51-rasm). Elektronning urilish paytidagi kinetic energiyasining o’zgarish qiymatini toping. Kondensator plastinkalari kvadrat shaklida bo’lib, tomonlari l=2sm, plastinkalar orasidagi d=0,5sm. Ekrangacha bo’lgan masofa L=20sm.
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	Berilgan:
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Yechilishi:

Elektronning ekranda og’ishi, uning kondensator ichidagi og’ishi bilan ekrangacha bo’lgan masofani o’tishdagi og’ishning yig’indisiga teng: 
[image: image422.wmf]2
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Elektron x o’qi bo’ylab tekis harakat qiladi. Shuning uchun kondensator ichida: 
[image: image423.wmf]J
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va kondensator tashqarisida: 
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 vaqt bilan harakatlanadi.

Elektronga kondensator maydonida kulon kuchi ta’sir etadi va bu kuch unda tezlanish beradi: 
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Tezlanish yo’nalishi tezlik yo’nalishiga perpendikulyar, y o’qiga tomon yo’nalgan bo’ladi. Kondensatordan o’tish jarayonida elektronning og’ishi: 
[image: image427.wmf]2
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Chunki kondensator ichida “y” o’qi bo’yicha electron tekis tezlanuvchan harakat qiladi. Elektronning kondensator ichidan o’tib bo’lish vaqtidagi “y” o’qi bo’yicha yo’nalgan tezligi: 
[image: image428.wmf]J
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Elektron kondensatordan o’tib bo’lgandan so’ng shu tezlik bilan y o’qi bo’yicha tekis harakat qilib, 
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 masofaga og’adi. Bu yerda  
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Shunday qilib, elektronning ekrandagi og’ishi: 
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2

(

2

l

L

md

eUl

y

+

=

D

J


Elektronning dastlabki kinetic energiyasi 
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, ekranga urilish paytidagi kinetic energiya esa 
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. Shuning uchun elektronning kinetic energiyasining o’zgarishi quyidagiga teng bo’ladi:
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(1) ni e’tiborga olsak bu formula quyidagicha ko’rinish oladi:
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Hisoblaymiz:


[image: image438.wmf]sm

m

m

s

m

m

kg

m

V

C

y

84

,

2

)

2

02

,

0

2

,

0

(

)

/

10

(

005

,

0

10

1

,

9

02

,

0

20

10

6

,

1

2

7

31

19

»

+

×

×

×

×

×

×

=

D

-

-



[image: image439.wmf]J
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Javob: 
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38. Tomonlari d, b, c (d>>c; b>>c) bo’lgan metalldan yasalgan to’g’ri to’rtburchakli parallelepiped kichkina tomoni bilan a tezlanishda harakatlanmoqda (52-rasm). Metall berusokning tezlanma harakati natijasida hosil bo’lgan elektr maydon kuchlanganligini, shuningdek, brusokning harakat yo’nalishiga perpendikulyar joylashgan yon sirtdagi elektr zaryad zichligini toping.

	Berilgan:

m - elektron massasi

e – electron zaryadi

	E=? 
[image: image442.wmf]s
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Yechilishi: 

Metalldagi elektronlarni erkin elektronlar deb hisoblash mumkin. Elektronlarning brusok ichida qayta taqsimlanishi elektronlarning qayta taqsimlanishi natijasida hosil bo’lgan elektr maydoni elektronlarga a tezlanish bera oladigan holatda yetgandagina to’xtaydi. Shunday qilib, izlanayotgan maydon kuchlanganligi ma=eE (m va e – elektronning massasi va zaryadi) munosabatini topish mumkin.

Bundan: 
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Harakatga perpendikulyar bo’lgan brusokning yon sirtlaridan oldingi sirti musbat, orqa tomondagi sirti manfiy zaryadlanadi. 

Zaryad zichligi: 
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Javob: 
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39. Gorizontal tekislikda joylashgan, C kondensator bilan tutashtirilgan ikkita parallel metal reyka bo’ylab massasi m va uzunligi l bo’lgan o’tkazgich ishqalanmasdan harakatlanishi mumkin. Butun sistema kuchlanganligi H yuqoriga yo’nalgan bir jinsli magnet maydonda turibdi. O’tkazgichning o’rtasiga unga perpendikulyar va reykaga parallel holatda F kuch qo’yilgan. (53-rasm).

Agar reykaning, o’tkazgichlarning va harakatlanuvchi o’tkazgichning qarshiligi nolga teng bo’lsa, harakatlanuvchi o’tkazgichning tezlanishini aniqlang. F kuchning bajargan ishi energiyaning qanday turlariga aylanadi?

Boshlang’ich paytda o’tkazgichning tezligi nolga teng deb hisoblang.

	Berilgan:
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Yechilishi: 

O’tkazgichda hosil bo’ladigan EYuK (voltlarda o’lchangan), 
[image: image447.wmf]J
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Kondensator qoplamalari orasidagi zaryad: 
[image: image448.wmf]C
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 munosabatlar topiladi.

Zanjirda oqayotgan tok: 
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Bunda a – izlanayotgan tezlanish.

Bu tokning magnit maydoni bilan o’zaro ta’sirlanishi natijasida harakatlanuvchi o’tkazgichga ta’sir qiluvchi F1 kuch paydo bo’ladi.Lens qoidasiga ko’ra bu kuch F kchga qarama – qarshi yo’nalgan bo’ladi.

Agar C faradlarda o’lchansa, kattalik jihatdan 
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 ga teng. 

Izlanayotgan tezlanishni ma=F-F1 dan toppish mumkin.

Bunday: 
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  kattalik o’zgarmasdir.

F kuchning S yo’lda bajargan ishio’tkazgichning kinetic energiyasining va kondensatorning elektrostatik energiyasining ortishiga ketadi.

Javob: 
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40. Ba’zi ikki elektrodli anod toki kuchlanishining biror intervalida elektrodlar orasidagi potensiallar orasidagi potensiallar ayirmasi bilan quyidagicha bo’glanishga ega. 
[image: image453.wmf]2
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EYuK 120V bo’lgan batareyaning zanjirga Ra=20 kΩ qarshilik bilan ketma-ket ulangan lampaning anod tokini aniqlang.Berilgan lampa uchun A=0,15mA/V, B=0,005mA/V2. Batareyaning ichki qarshiligini hisobga olmang.
	Berilgan:


[image: image454.wmf]2

a

a

a

BU

AU

I

+

=



[image: image455.wmf]2

/

005

,

0

/

15

,

0

20

120

V

mA

B

V

mA

A

k

R

V

a

=

=

W

=

=

e



	
[image: image456.wmf]?

=

a

I




Yechilishi:

54-rasmdagi sxema uchun Om qonuniga asosan quyidagicha ifodani yozamiz:
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Tok kuchi: 
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a

a

a

BU

AU

I

+

=

 (2)

(1) ifodadan Ua ni topib (2) ga eltib qo’yamiz:
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Kvadrat tenglamaning ikkinchi ildizi fizikaviy ma’noga ega emas, chunki Ua<0 bo’lgan holga to’g’ri keladi.

Javob: 
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41. 55-rasmda keltirilgan sxemadagi A va B nuqtalar orasidagi potensiallar farqini toping.

	Berilgan:
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Yexhilishi:
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I. Kondensatordagi kuchlanishlar yig’indisi: 
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Kondensatordagi zaryadlar teng: 
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 munosabatdan A va B nuqtalar orasidagi potensiallar farqini toppish mumkin.
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II. Sxamadagi 
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 kondenstor va 
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 manbani xayolan  A dan B ga birlik musbat zaryadni ko’chirishda bajarilgan ish potensiallar farqiga teng bo’ladi.
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Anologik ravishda 
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 bo’lgan qism uchun 
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 deb yozish mumkin.

Demak, 
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[image: image712.png]


Bularni mos ravishda tenglashtirib potensiallar orasidagi farqni topamiz: 
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42. 58-rasmda keltirilgan sxemada 
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 . manbaning ichki qarshiligini hisobga olmasdan quyidagi uch hol uchun 
[image: image491.wmf]2

R

 qarshilikdagi tok kuchini aniqlang.

a) kalit uzilganga qadar

b) kalit uzilgan vaqtda

c) kalit uzilgandan so’ng

	Berilgan:
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Yechilishi: 

a) Kalit uzilganga qadar abcd kontur krixgofning ikkinchi qonuniga asosan yozamiz: 
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r=0 bo’lgani uchun 
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b) Kalit uzilganda befc kontur bo’yicha 
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 tok oqadi va but ok g’altak orqali oquvchi tok bilan bir bo’ladi, chunki R2 qarshilik bilan g’altak ketma-ket ulangan bo’ladi.

Birinchi holda, kuzatilganda, g’altak orqali 
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 tok o’tib, uning atrofida 
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Kalit uzilgach, bu energiya induksion tok hosil qilib, uning boshlang’ich qiymati 
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ga teng bo’ladi. Bu tok esa R2 qarshilikdan o’tadi va shuning uchun: 
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c) uchinchi holda, kalit uzilgach, vaqt bo’yicha bu tokning kattaligi eksponensial qonuniyat bo’yicha kamayadi: 
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Hisoblaymiz: 
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Javob: 
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43.Nima uchun telefon turbkasiga o’zgarmas magnit kerak? Nima uchun magnit maydonining kuchlanganligi telefon g’altagi chulg’amidan o’tgan tok hosil qilgan maksimal magnit maydon kuchlanganligidan katta bo’lishi kerak?
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Javob: Doimiy magnit bo’lmaganda tebranishlar chastotasini ikkilantirish mumkin bo’lar edi. Bu xolda telefon g’altagi orqali sinusoidal tok o’tganda tokning bir tebranish davrida membrana ikki marta tebrangan bo’lar edi, chunki bu tok hosil qilgan H magnit maydonining grafigi 59-a rasmida ko’rsatilgan shaklga ega bo’lar edi, membrananing tortishishi kuchi esa H ning ishorasiga bog’liq emas. 

Tokning maksimal maydon kuchlanganligidan ortiq bo’lgan magnit maydon kuchlanganligini hosil qiladigan doimiy magnit bo’lgandagi natijalovchi kuchlanganlikning grafigi 59-b rasmida tasvirlangan ko’rinishida bo’ladi. 

Shuning uchun tokning bir tebranishi membrananing bir tebranishiga mos keladi va tovush kamroq buziladi.

44. l=10 sm uzunlikdagi o’tkazgich uchlari orasida U=0,01V potensiallar farqi hosil bo’lishi uchun u H=2000 Hn kuchlanganlikli bir jinsli magnit maydon kuch chiziqlariga perpendicular ravishda qanday tezlikda harakatlanishi kerak? O’tkazgichning tezligi o’tkazgichning o’zi bilan 
[image: image512.wmf]o
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 burchak tashkil qiladi. Kuch chiziqlari hamma vaqt o’tkazgichga perpendicular.

	Berilgan:

l=10 sm

U=0,01V

H=2000 Hn
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Yechish:

O’tkazgich 
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 vaqt ichida “surib” o’tadigan yuz parallelogram yuzidan iborat bo’lib (60-rasm) 
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O’tkazgich uchalari orasida EYuK ga teng: 
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Bundan 
[image: image523.wmf]a

mm

J

sin

0

Hl

U

=


Hisoblaymiz: 
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Javob: 
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45. 61-rasmda tasvirlangn sxema bo’yicha o’zgaruvchan tok manbaiga ulangan simmetrik elektrodli neonli elektr neon lampaning yonish chastotasini aniqlang. Batareyaning EYuK ε=60V, avtotransformatordan olingan o’zgaruvchan kuchlanish U=28,3 V. Lampaning yonish kuchlanishi Uyon=86,7V. o’zgaruvchan chastotasi v=200Hz.

	Berilgan:

ε=60V

U=28,3 V

Uyon=86,7V

v=200Hz
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Yechilishi:

Transfarmatorning chiqishdagi kuchlanishning amplituda qiymati 
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Bu kuchlanish vaqt o’tishi bilan o’zgarish qonuni: 
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Lampa elektrodlari orasidagi kuchlanish: 
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 bo’lganda U2 kuchlanish eng katta  qiymatga ega bo’ladi: 
[image: image531.wmf]V
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[image: image532.wmf]1

2

sin

-

=

vt

p

 bo’lganda eng kichik qiymatga ega bo’ladi: 
[image: image533.wmf]V
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. Shunday qilib, lampa elektrodlaridagi kuchlanish davr davomida faqat bir marta yonish kuchlanishidan katta bo’ladi, shuning uchun chaqnash chastotasi tokning chastotasiga teng: v=200 Hz

Javob: v=200 Hz
Optika

46. Yo’g’on plastinka shaffof metalldan yasalgan. Uning sindirish ko’rsatgichi (ustgi yog’idan pastgi yog’igacha) n1 qiymatdan n2 qiymatgacha o’zgaradi.

Nur plastinkaga 
[image: image536.wmf]a

 burchak ostida tushadi. Nur plastinkadan qanday burchak ostida chiqadi.

	Berilgan:

n1 , n2


[image: image537.wmf]a



	x=?


Yechilishi: 

[image: image716.png]i




Plastinkani qalinligi  juda kichik bo’lgan bir necha plastinkalarga bo’lamizki, bunda har bir plastinkaning sindirish ko’rsatgichi o’zgarmas kattalik bo’lsin. (6664-rasm).

Nur sindirish ko’rsatgichi n0 bo’lgan muhitdan plastinkaga kirsin, plastinkadan esa sindirish ko’rsatgichi n3 bo’lgan muhitga chiqsin. U vaqtda sindirish qonuniga ko’ra:
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Bu tenglamalarni ko’paytirib, quyidagini topamiz: 
[image: image539.wmf]0
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Demak, nurning plastinkadan chiqish burchaagi: 
[image: image540.wmf])
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Nur plastinkaga tushish burchagi va plastinkaning ikki tomonidan muhitning sindirish ko’rsatgichiga bog’liq.

Xususiy holni olib qaraymiz: 
[image: image541.wmf]3
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 bo’lsa, U holda 
[image: image542.wmf]a
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Umuman nurning vertikaldan og’ish burchagi 
[image: image543.wmf]q

 plastinkaning istalgan nuqtasining sindirish ko’rsatgichi n ga 
[image: image544.wmf]a
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 munosabat orqali bog’langan.
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Agar plastinkaning biror nuqtasida sindirish ko’rsatgichi  
[image: image546.wmf]a
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 qiymatga yetsa, u holda ichki qaytish yuz beradi. Bu holda nur plastinkaga qanday burchakda kirgan bo’lsa shunday burchak bilan plastinkadan chiqib ketadi(664-rasm.)
[image: image717.png]62-rasm




47. Diametri D=30m bo’lgan doiraviy zalni shipining markazga osilgan lampa bilan yoritiladi. Agar zal devorlarining eng kam yoritilganligi polning eng kam yoritilganligidan ikki marta katta ekanligi ma’lum bo’lsa, zalning balandligi h ni toping.

	Berilgan:

D=30m
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Yechilishi: 

Zal devorlarining eng kam yoritilganligi (64-rasm):
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Polning eng kam yoritilganligi: 
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Shartga ko’ra:
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3-chizma asosida belgilangan burchaklarning cosinusini aniqlaymiz:
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Demak: 
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Hisoblaymiz:  
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48.Nima uchun  papiros qog’ozni kitob betiga  qo’ygan holdagina kitobdagi yozuvni o’qish mumkin?

[image: image555.png]65-rasm
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Yeshilishi:

Papiros qog’ozi o’ziga tushgan yorug’lik nurlarini har tomonga tarqatadi.

Agar qog’oz kitob tekstidan biror masofada yotgan bo’lsa, u holda oq bet qismidan (harflar orasidan) qaytgan tarqaluvchi yorug’lik dastasi yozuvga qaratilgan papiros qog’ozi tomonida berkinadi. (65-rasm)

Natijada qog’oz bir xil yoritilgan bo’ladi va u sochgan yorug’ligida yozuvni o’qish mumkin bo’lmaydi.

Agar qog’oz yozuvga bevosita qo’yilgan bo’lsa, u holda qog’oz betining yozuvga yopishgan tomoni bir xilda yoritilmaydi. Mos holda qog’ozning turli qismlarida tarqalayotgan yorug’likning intensivligi har xil bo’ladi. Bu esa yozvni o’qishga imkoniyat tug’diradi.

49. Yorug’likning tezligini aniqlash uchun o’tkazilgan maykelson tajribasining sxemasi 666670-rasmda ko’rsatilgan.  AB=l=35,5 km . S manba T truba orqali ko’rinishi uchun sakkiz oyoqli K prizma qanday chastota bilan aylanishi kerak? OB masofa AB ga nisbatan juda kichik.
	Berilgan:

AB=l=35,5 km
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Yechilishi:

Agar 
[image: image557.wmf]c
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 vaqt ichida yorug’lik ABOCD yo’lni o’tganda prizma to’la aylananing 1/8, 2/8, 3/8,…,…, umuman k/8 qismiga burilishni ulgursa, manba truba orqali ko’rinadi. 
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Shuning uchun 
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Demak,  
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Bu yerda k=1,2,3,…

Javob: 
[image: image561.wmf]k
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50. Manbadan uzoqlashtirilgan yupqa shisha ponaga to’lqin uzunligi 
[image: image562.wmf]l

 bo’lgan monoxromatik to’lqinlar oqimi normal tushmoqda. Ponadan d masofada ekran joylashtirilgan bo’lib, fokus oralig’i f bo’lgan linza ekranda pona hosil qilgan interferension manzarani proeksyalab beradi. Ekranda interferension yo’llar orasidagi masofa 
[image: image563.wmf]l
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 ga teng.

Agar shishaning sindirish ko’rsatgichi n ma’lum bo’lsa, ponaning 
[image: image564.wmf]a

 burchagini toping.

	Berilgan:
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Yechilishi:

Ponaning tuirli qirralaridan qaytgan 1 va 2 nurlar interferensialangtanda (66670-rasm) minimum sharti quyidagicha yoziladi: 
[image: image568.wmf]l
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 burchak kichik, u holda 
[image: image570.wmf]a

×

»

x

h


Demak, polosaning o’zidagi interferension polosalar orasidagi masofa: 
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Linzaning kattalashtirish formulasiga asosan 
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, bunda a-ekrandan linzagacha bo’lgan masofa, b-linzadan ponagacha bo’lgan masofa.

b=d-a bo’lani uchun, linza formulasidan 
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, a va b ni qisqartirib, izlanayotgan 
[image: image575.wmf]a

 ning qiymatini topamiz: 
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Bu masalaning yechimi bir qiymatli emas. Bu d va f ning ma’lum qiymatida linzaning ikki xil holatida ekranda aniq tasvirni hosil qiladi.

Javob: 
[image: image577.wmf]fd

d

d

fd

d

d

l

n

4

4

2

2

2

-

±

-

±

D

=

l

a


51. Nuqtaviy S yorug’lik manbai MN yuzani yoritmoqda. Agar manbadan A nuqtagacha bo’lgan masofa r bo’lsa va manbaning yoniga shunday masofada yassi ko’zgu 
[image: image578.wmf]0

45

=

a

 burchak ostida qo’yilsa A nuqtadagi yoritilganlik qanday o’zgaradi.

	Berilgan:
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[image: image581.wmf]S yorug’lik oqimining ko’zgudan  qaytib A nuqtaga tushishi avvalgi holatdagiga nisbatan tushayotgan yorug’lik oqimini orttiradi. A nuqtaning yoritilganligini aniqlash uchun, ko’zgudan qaytgan nur xuddi yorug’lik manbasining ko’zgu tekisligiga simmetrik bo’lgan 
[image: image582.wmf]'
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nuqtadan kelayotgan nur deb qarash mumkin. U holda ko’zguni yo’q deb hisoblab, A nuqtaga ikkita yorug’lik manbalari S va 
[image: image583.wmf]'

s

 dan yorug’lik oqimi tushmoqda deb faraz qilish mumkin. 
[image: image718.png]


Yorug’lik oqimi yassi ko’zguda yutilmagan deb hisoblansa,  u holda S va 
[image: image584.wmf]'

s

 dan tushayotgan yorug’lik oqimlari hamda yorug’lik kuchlari bir xil deb qarash mumkin.

Ko’zgu bo’lmaganida A nuqtadan yoritilganlik: 
[image: image585.wmf]2
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Keyingi, ko’zgu qo’yilgan hol uchun A nuqtadagi yoritilganlik: 
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0

E

E

E

+

=

 yoki 
[image: image587.wmf]a

cos

'

2

2

A

S

I

r

I

E

+

=


Bu yerda 
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Chizgadan ma’lumki: 
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U holda: 
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Demak, A nuqtadagi yoritilganlik 1,12 marta ortar ekan.

Javob: 1,12 marta ortadi.

52. Yorug’likning ikkita S1 va S2 kogerent manbalari bir-biriga l masofada joylashgan. Manbadan D>>l masofada ekran joylashtirilgan. (670-rasm). 

[image: image592.png]69-rasm





Agar manba to’lqin uzunligi 
[image: image593.wmf]l

 bo’lgan yorug’lik chiqarayotgan bo’lsa, ekran o’rtasiga yaqinroq joydagi (A nuqtada) qo’shni interferension polosalar orasidagi masofani aniqlang.

	Berilgan:

D,  l
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Yechilishi:

[image: image719.png]70-rasm




Agar yo’llar ayirmasi d2-d1=k
[image: image596.wmf]l

 bo’lsa, bunda k=0,1,2,… - butun sonlar (70-rasm), ekranning ixtiyoriy nuqtasida maksimum yoritilganlik kuzatiladi.

Pifagor teoremasiga asosan:
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Bundan: 
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Masala shartiga ko’ra d2+d1
[image: image599.wmf]»
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Demak, 
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Ekran markazidan k-yorug’lik yo’lining oralig’i 
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Yo’llar orasidagi masofa: 
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Javob: 
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53. AB buyumning focus oralig’i f=30sm bo’lgan linzadan a=35sm masofada joylashgan. Linza orqasida l=1m masofada linzaning optik o’qiga nisbatan 45o ga og’dirilgn yassi ko’zgu joylashtirilgan(71-rasm)

Suvli vannada buyumning aniq tasvirini hosil qilish uchun uning tubini optic o’qidan qanday H masofada joylashtirish kerak? Vannadagi suvning balandligi d=20sm.

[image: image604.png]71-rasm





	Berilgan:

f=30sm

a=35sm

d=20sm
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Yechilishi:

Ko’zgusiz buyumning 
[image: image606.wmf]'
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 tasviri linzadan 
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 masofada hosil bo’ladi (72-rasm). Ko’zgudan qaytgandan keyin tasvir 
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 holatni oladi va optic o’qdan 
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 masofada bo’ladi.
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D qalinlikdagi suv qatlami tasvirni 
[image: image611.wmf])
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 masofaga ko’chiradi, bunda, n – suvning sindirish ko’rsatgichi. 

Demak, 
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Hisoblaymiz: 
[image: image613.wmf]sm

sm

sm

H

85

80

)

3

4

1

1

(

20

=

+

-

×

=


Javob: H=85sm

54. Stolda kitob ochilgan holatda yotibdi. Kitobningb l=52sm uzunlikdagi koreshogi stol lampasiga qaratilgan. Varoqning yuqori tomonini lampa tolasi bilan birlashtiruvchi chiziq xuddi shunday l uzunlikka ega va  stol sirtiga 
[image: image614.wmf]o
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 burchak ostida og’gan. Lampaning yorug’lik kuchi I=60kd bo’lsa, kitob varog’i betining yuqori va pastki tomonlarining yoritilganliklari farqini toping.

	Berilgan:

l=52sm
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I=60kd

	E1-E2=?


Yechilishi:

Agar lampa tolasini nuqtaviy yorug’lik manbai deb qabul qilinsa, u holda 73-rasmga asosan kitob yuqori qismining yoritilganligi:
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[image: image720.png]73-rasm





Kitobning pastki qismida yoritilganlik: 
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Manbadan kitobning pastki qismigacha bo’lgan masofa 
[image: image618.wmf]2
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Bu yerda uchburchakning tashqi burchagi haqidagi teorema qo’llanilgan va bu uchburchak teng yonli deb olingan.

Demak: 
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Javob: 
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55. Yig’uvchi linza ekranda biror obyektning tasvirini beradi. Tasvirning balandligi h1 ga teng. Ekran va obyektni qo’zg’almaydigan qilib, linzani ekranga tomon surilsa, ekranda balandligi h2 ga teng bo’lgan obyektning ikkinchi aniq tasviri hosil bo’ladi. Obyektning haqiqiy balandligi h ni toping. Obyekt va ekran orasidagi masofa qanday shartni qanoatlantirishi kerak.
	Berilgan:

h1 , h2

	h=?
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Yechilishi:

I usul.
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 linza formulasi va 
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 linzaning kattalashtirishiga egamiz. Bu ifodani quyidagicha o’zgartiramiz: 
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Keyingi ikkita ifodani quyidagicha topamiz: 
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Linza siljitilgandan keyin quyidagiga ega bo’lamiz: 
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[image: image629.wmf]fd
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 larni hisobga olib, (1) va (2) tenglamalardan quyidagini hosil qilamiz:
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Bu tenglamalarni yechib 
[image: image632.wmf]2
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 ni topamiz.

II usul. Linza formulasini d va f larga nisbatan simmetrik bo’lganligi sababli tasdiqlash mumkin. Agar linzani siljitib predmet va ekran mahkamlangan holda ikkita tasvir hosil bo’lsa, ya’ni d+f=const, u holda d1=f2 va f1=d2.

Bundan 
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Javob: 
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56. Proeksion apparat fokus oralig’i f=5sm ga teng bo’lgan obyektivga ega. Linzadan a=5,1 sm masofada turgan yuzi S=10sm2 ga teng bo’lgan kvatrat diapozitiv Φ=10 lm yorug’lik oqimini o’tkazadi. Diapozitivning ekrandagi tasvirining yoritilganligi E ni aniqlang. Yorug’lik oqimi sochilmaydi deb xisoblang.
	Berilgan:

f=5sm

d=5,1 sm

S=10sm2



	h=?


Yechilishi:

Proeksion apparatning teskari kattalashtirilgan haqiqiy tasvirni beradi.(75-rasm)

Agar diapozitiv AB S yuzaga ega bo’lsa, u holda S yuzaga nisbatan kattalashgan yuza 
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Tasvirning yoritilganligi 
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 uchburchakning o’xshashligidan diapozitivning har qaysi tomoni 
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Bundan: 
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 linzaning formulasidan quyidagini topamiz: 
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Demak, 
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Hisoblaymiz: 
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Javob: 4 lk

57. Dumaloq stol chetlarida juda katta yoritilganlik hosil qilish uchun lampani stol markazidan qanday balandlikka joylashtirish kerak?
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Yechilishi: Stol chetlarining yoritilganligi: 
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75-chizmada hosil bo’lgan to’g’ri burchakli uchburchakda 
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Demak, 
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Bu tenglamadan hosila olamiz:
Bunda I – lampaning yorug’lik kuchi, R – stolning radiusi φ – nurlarning stol sirtiga tushish burchagi.

Bu tenglamadan hosila olamiz:
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Bundan kelib chiqadiki, φ burchak 
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Lampa stol ustidan 
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