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Lot chia sé

Pién — Quang 1a mon hoc thude "Khdi kién thirc co ban chung cua nhom nganh"
va cac nganh dao tao cua truong PHKHTN, PHQGHN déu hoc moén hoc nay.

Noi dung ctia Bién — Quang gom 2 phan chinh c6 lién quan chit ch& véi nhau:
+ Pién hoc (bao gdm Dién va Tir)
+ Quang hoc (tinh chat song va tinh chat hat cia 4nh sang)

Trong phan Dién hoc 1a nhitng ndi dung co ban vé trudng dién va truong tir.
Trude hét, can nim duogc cac khai niém, hiéu va nho cac dinh luat dé giai quyét cac bai
tap lién quan — day la diéu kién can. Dé tiép thu kién thirc cia mon hoc b6t kho khin
thi can phai xem lai nhiing kién thirc lién quan téi mén Toan nhu: dao ham — vi phan,
tich phan ham mot bién (moén Giai tich 1 — gido trinh Toan hoc cao cap tap 2), tich
phan ham nhiéu bién (mdn Giai tich 2 — gido trinh Toan hoc cao cap tap 3), Iy thuyét
truong vé toan tir rot, toan tir div,. ..

Céc dinh luat phat biéu cho dién tich diém, hat co ban, yéu t6 dong,....nhung bai
toan lai cAn tim gié tri tong hop. Vi thé, trong qua trinh van dung 1y thuyét vao bai tip
thi thudng gip kho khin do lién quan dén phép tinh tich phan ma cu thé 1a di tim biéu
thirc dudi dau tich phan.

Ban chit ciia phép 1y tich phan chi 1a phép cong: cong vo sb cac sb hang trong
d6 mdi sb hang co gia tri vo cuing nho: If(X) dx = ||m Z—f(x )
a

Ta str dung tich phan khi c6 mot hodc nhiéu yéu to bién d6i, vi du dién truong do
cac dién tich & vi tri khac nhau la khac nhau, cac dién tich phan bd lién tuc. Mudn tim
biéu thire dudi dau tich phan thi phai xac dinh gi tri (vi du dién truong) do mét yéu t6
vi phan v cung nho giy nén sau do6 14y tich phan dé cong cac gia tri d6 lai v6i nhau.
Ngoai ra, bieu thire dudi dau tich phan c6 thé xuat hién vécto tirc 1 chiu cua cac
vécto thay doi theo timg yeu to vi phan. Néu c6 1 yéu tb bién do6i thi ta co tich phan
cua ham 1 blen néu c6 2 yéu td blen d6i thi ta c6 tich phan mat, néu c6 2 yéu td bién
d6i ma bién s6 nay la ham ciia bién s6 kia thi c6 thé dua vé tich phan duong,...

Ngoai ra, mot s6 dinh 1y va dinh luat con duoc thé hién dudi dang vi phan va lién
quan tdi toan tir rot, toan tur div: dinh ly O — G trong dién truong, tir truong; dinh luat

Faraday vé hién tuong cam ung dién tu, dinh luat Ampere vé dong toan phan, céc
phuong trinh ciia Maxwell. Vi vay can phai hiéu duoc rot va div:

fEd

rotE = limt
s»0 §

(trong do S 1a dién tich gi61 han bo1 duong cong kin L)
JEd
divE = lim32
v-0 '/
(trong d6 V 1a thé tich gii han boi mit kin S)




Mot van dé& kho khian nira 1a khi xac dinh chiéu theo quy tic ban tay phai thi
thuong bi guong tay. Cac ban co thé thay bﬁng quy tic vin dinh bc cho dé tuong
tuong, voi quy udc: van dinh ¢ xoay theo chiéu kim ddng ho thi dinh ¢ s& chuyén
dong tinh tién vé phia trudc va nguoc lai.

Phan Quang hoc ciing chira nhiéu ndi dung twong tng véi lich st phat trién cia
n6. Trong khuon kho cta mén hoc va ciing dé phuc vu cho thi két thuc mén, ching ta
nén tap trung vao ban chit sdng cia 4nh sang (giao thoa, nhidu xa, phan cuc) va luong
tir 4nh séng (cac dinh luat blic xa cua vat den tuyét d6i, hiéu tmg quang dién, hiéu tGng
Compton). Nhin chung, bai tip trong phan nay d& hon phan Dién nhung 1y thuyét can
phai nh¢ thi kha nhiéu.

File nay duoc ciu trac nhu sau: dbi voi moi phﬁn thi dau tién 1a tom tat 1y thuyét
VOl cac cong thire hay s dung dugc bao quanh boi vién mau do, sau d6 1a ap dung ly
thuyet vao giai mot so bai toan lién quan. Cudi file 13 mot s6 dé thi va dé kiém tra. Can
hiéu va ghi nhé nhitng noi dung 1y thuyét co ban, cach xdy dung cong thic,...vi ching
s& xuat hién trong bai thi két thiic mén hoc.

v Trén day la chut kién thic it 61 ma minh muodn chia sé cung cac ban. Do han ché
nhan thirc vé mon hoc nén chac chan con ndi dung nao dé viét chua ding hoac chua
day du, rat mong cac ban thong cam va gop y d€ minh chinh sura thém.

Céc ban c6 diéu gi thic mac xin giri vé dia chi: hoangtronghus@gmail.com
Hodc dang y kién lén page: PE THI HUS — KHTN HA NOI cua trang web

facebook.com dé cung trao d6i va thao luan.

Hoang Van Trong
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= 0,5 £2. Day dan AB dit trong tir trrdng c6 vécto cam tng tir B = 0,8T vudng goc véi

day dan. Dién tro mach ngodi [d R = 2,502, ......ccovvemeieeceieeeeee e, 81
(a) Tim dong chay trong mach néu diy chuyén dong voi van tc v = 12,5 m/s. ............. 81
(b) Dong thay d6i bao nhiéu 1an néu day dan dimng lai. Bé qua tir truong do dong dién
GAY NN ..ttt e bbb bbb bbb £ bbbt bbbt b e ne s 81
PHAN II: QUANG HOC ...ttt s ettt n s 82
ALY THUYET ottt 82
1. Co s& qUang hinh ROC .......ooiuiiiiiei e 82
2. Gia0 thO ANN SANG.......eieieiieee et 83
Q. ANR SANG LG OE SONG.vvveveeesvrevseee e ettt snen s 83
D. CUONG TO SANG ...t 83
. Giao thoa van kRORG dinh Xik............cccccovoiiiiiiiiii e 84
d. GIA0 thOG VAN GINI XU ..ot a e e e saae s 86
€. CAC GIAO ThOA KE ...t 89
3. NBiU X2 ANN SANZ......o.cveviieeiiecieseeee et sae sttt enae bbb e 90
a. NQUYEN 1Y HUGEN — FIESNEL ..ot 90
B INFUGU XA FFOSICL.eeveveeeeeeeeeeeee e ev s e e e e e e e seee e e e e enene s e e eeneeeeeeeeeeeneeens 91
C. NHIGU X FPAUIROSCE........c.eoeeeeeeeeeeeeeee e 92
4. Phan CUC ANN SANZ......cooiiiiiiiie ittt rae e 96
5. Luong th 400 SANEZ ...oveiiviiiiiiii s 98
Ao BUEC XA TRIGE vttt et e e e e e e e e e s s s e e e e e e e e e s s aabrrees 98
b. Cac dinh ludt birc xa cua vat den tuyét . 2] AR TSSO 98
c. Thuyét lwong tir Gnh SANG Clia EiNSICIN ...........cooveveeveeeeseerseeserseeseesies s, 99
d. Hién trong QUANG GIEN ..ot 100
€. HiG tNG COMPION .....ccoviiiiiiiiii ettt bbb 100
B. BATTAP ..ottt 101

Bai 1: Chiéu chum anh sang tring xudng ban mong cé chiét suit n = 1,33 trong khong khi
voi goc tdi 60°, anh sang c¢6 budce song 550nm phan xa cho cuong do cuc dai vdi bac
giao thoa bang 2. Hiy xac dinh bé day cua ban mong. Ngoai anh sang trén con anh sang
don sic nao khi phan xa cling cho cudng dd cuc dai......cocoeeviiiiienii i 101

Bai 2: Trén bé mit clia mdt quang cu lam bang thuy tinh c6 chiét sudt n = 1,7 ngudi ta phu
mot 16p trong sudt c6 chiét suat ng = \/ﬁ . Hily x4c dinh bé day t6i thiéu cua 16p trong
sudt dé anh sang c6 bude song 550nm khong bi phan xa. Coi anh sang chiéu vudng goc.102

Bai 3: Mit cau cta thau kinh phang 15i tiép xtc véi ban thay tinh. Ban kinh cong cta thau
kinh 1a R = 100cm. Chiéu chum sang don sic ¢ budc song A = 0,5um téi vudng goc
v6i ban thuy tinh sao cho van Newton xuat hién & mat trén mat cong cua thau kinh. Cho
biét chiét suat cua vat liéu 1am thau kinh 1a ny = 1,5 va chiét suat cua thuy tinh 1a n3 =

A P RSOUPT PP URTRTRORS 103
a) Hay xac dinh ban kinh ctia VAN t61 thl 5. ......o..eveveeieieeieeeeeeeeeeeesee s 103
b) Khong gian giita thdu kinh va ban chtra ddy sulphua cacbon c6 chiét sut n, = 1,63.
Hay xac dinh ban kinh ctia vAN t61 thi 5. ......cvovveveeeeeeseeeee e, 103

Bai 4: Hai tim thuy tinh dai 120 mm cé mdt dau cham nhau con dau kia cach nhau 48 pm
tao thanh ném khong khi. Chiéu chum anh sang don sic c6 budc song A = 0,48 um

xubng vudng goc voi mat dudi ctia ném. Hay X4c dinh: ..o.ov.evceevcveeeeeecseeeeesceeneon, 104
) KBOANE VAL .coocviiiniiiiiii s 104
b) SO van giao thoa quan SAt QUQC. ......cueeiiiiiie e e 104

Bai 6: Mot ngudn sang diém phat anh sang don sic bude song A = 0,5um duoc dit trén
truc vudng goc di qua tAm cua 16 tron truyén sang, ban kinhr =1 mm, cach 16 tron mot
khoang a = 1m. Hiy x4c dinh khoang cach b tir man dén diém quan sat d&é d6i v6i diém
d6 16 tron chita dNg 3 81 FIESNEL. w..ovcvvveeceeeeiceee st 107
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Bai 7: Chiéu chum 4nh sang don sic budc song A = 0,44 um t6i vudng goc véi khe hep bé
rong a. Trén man quan sat dat cach khe hep 1m nguoi ta do dugce khoang céach tir cuc

tiéu nhiéu~xa thr 2 dén cuc daj chinh gitra 1a 50cm. Hay xé&c dinh: .........cccoevieinnn. 107
a) Goc nhicu xa tng voi cuc tiéu thir 2. ..o, 107
b) BE 1Ong a clla Khe hep. ...ooviiiiiic 107

Bai 8: Trong mot thi nghiém nhidu xa ctia song phang qua mot khe hep dai vo han, bé rong
khe 1a a = 1200nm, khoang cach tir man dén khe hep 1a 1m, 4nh sang ¢ budc song
600nm. Liy chinh giira man 1am gdc, hiy xac dinh vi tri goc va vi tri trén man ctia cuc
dai phu va cuc tiéu thir nhat (vé phia géc 4m) trong cac trudng hop khi chum sang t6i:109

a) Vuong gOc VO Khe REP......eeiiiiiiici e 109
b) Tao véi phap tuyén ctia khe hep mot ¢ 300 ..cuveveveererereieeeeeeeeee e 109

Bai 9: Chiéu chum sang don sic song song budc song A = 0,55 pm t6i hai khe hep giéng

nhau c6 bé rong a = 0,25mm; khoang cach hai khe 13 d = 1,55mm. Man quan sat cach

mit phing chira hai khe d0an D = IM......c.coovuiieivieeieeeieeeeeeseesessee s, 110
a) Xac dinh khoang cach gifra cac cuc dai g1ao thoa..........cccccvviiivinicc -.....110
b) C6 bao nhiéu van sang quan sat dugc trong cuc dai trung tdm cta bao hinh nhicu xa.
........................................................................................................................................ 110

Bai 10: Chiéu mot chum sang don sic bude song 600nm td1 vudng goc voi mot cach tir co
hang s6 (chu ky) 1a d = 1900nm va s6 khe 1a N = 10*. Sau cach tir dat mot thau kinh hoi

tu, man quag sat dat & mat phéng tiéu diéq cua thiu kinh. Hay xac dinh:.................... 112
a) Vi tri va bé rdng gdc cua vach quang pho bac 2. ......coccvvviiiiiiiiiii e 112
b) Trén man quan sat dugc bao nhiéu vach quang PRO. o, 112

Bai 11: Chleu chum anh sang phat ra tir ngudn Natri t1 vudng goc voi cach tur co cac
thong s6 nhu sau: hang s6 d = 1900 nm va s6 khe N = 10 Natri ¢6 hai anh sang don

sac buoc song 589 nm va 589,59 nm. Hay xac dinh:.........ccooovviiiiiiiiiic s 114
a) Khoang cach goc giita hai vach quang phd béc 2 cua hai anh sang trén. .................. 114
b) Céch tir c6 phan biét dugc hai vach quang pho bac 1 ctia hai anh sang trén khong. Tai
L0 TSR PSPPI PRSP 114

Bai 12: Chiéu chum énh séng ty nhién c6 cudng do Io téi hé gdm kinh phan tich A va kinh
phan cyc P. Hay xéac dinh goc giita hai quang tryc ctia hai kinh P va A dé 4nh sang di
qua hé I =1,/8. Bo qua hién tuong hap thu 4nh sang khi qua hai kinh. ...........c..co........ 115

Bai 13: Mit ngudi thong thudng nhay cam nhat dbi voi anh sang c6 bude song A = 550
nm. Hay xac dinh nhiét d§ ctia mdt hdc den tuyet ddi dé miat nguoi nhin rd nhét anh
T LaTo o (oI To I o] - A VOSSPSR 115

Bai 14: Pho biic xa ctia mat trdi cuc dai & bude song Amax = 480 nm. Coi bé mat cia mit
tro1 nhu vat den tuyét ddi. Hay xéac dinh nhiét do bé mit va nang suit btrc xa toan ph'?ln
clia mit troi. Cho hé s6 Stefan — Boltzmann o= 5,67.10 W/m?K*. H¢ s6 dich chuyén
WIEN D = 2898 UMLK ...t 116

Bai 15: M6t ngudn sang diém cong suit 3W phat anh sang don sic bude song 589 nm. Hay
xéc dinh sd photon di qua tiét dién 1cm? theo phuong vudng goc voi phuong truyén,
CACH NEUON 1,75 T, w1ttt ettt 116

Bai 16: Mot photon ning lugng 150 keV tan xa dan hi trén electron tu do ding yén dudi
goc tan xa 90°. Cho buée song Compton A = 2,42.10"2m, h=6,625.10**J.s, ¢ = 3.108

m/S. HAY X4C GINN:....coii s 117

a) Nang [ugng photon AN Xa. .....ccccviiiiiiiiiiiei s 117
b) Pong ning va vén toc ciia electron Compton (Sau tan Xa). ........coceveeveereererrerrrrerenen. 117
Bai 17: Mot photon ning luong 58 keV tan xa dan hoi trén electron tu do dimg yén, sau tan
xa budc song photon tang 1€n 25%. Hay xac dinh:.........cooviiiiii e 118

) I € (ST ¥ ' 1. - RSP PRR 118
b) Budc song va nang luong photon tAn Xa. .......ccocoeevviiiieniiiie e 118
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Cho h =6,625.10% J.s, ¢ = 3.10° m/s, k = 2,43.10"? m va ldy 1eV = 1,6.10™%.......... 118
MOT SO DE THI VA KIEM TRA ..ot eeeeeeeeee e e s eeee e e eenseeees s eeneseesen e, 120
1. D& thi cudi ky he NAM 2013 ...ocovocviceiereeeeceeeiee ettt 120

2. Dé thi cudi ky Hl nm hoc 2012 — 2013 ..ot 122

3. D& thi cudi KY he NAM 2012 ..o ses st 124

4. Pé thi cudi ky | nAm hoc 2013 — 2014 .......ocvieeeeeeeeeeeeeeeeeeeee e 126
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PHAN I: PIEN HOC

A.LY THUYET

1. Pién truong
a. Dién tich
- La mot trong nhiing thudc tinh vat ly co ban cua vat chat.
- Dinh ludt bao toan dién tich: Trong mdt hé co 1ap, dién tich dugc bao toan.
- Dién tich nguyén t6: La dién tich nho nhét duoc biét trong tuy nhién. B 16n:
e =1,6.10"1° C (dién tich cua electron)
- Phén logi vdt chdt theo tinh chat dan dién:

+ Vat dan dién: 13 vat cht ma cac dién tich co thé chuyén dong tu do trong toan
bd thé tich cua vat.

+ Vat cach dién: 1a vat chat trong d6 cac di¢n tich khong thé chuyén dong tu do.
+ Vat ban dan: 1a vat chat chi dan dién duge & mot diéu kién xac dinh.
b. Dinh ludt Coulomb
- Thé hién mbi quan hé tuong tic gitra hai dién tich diém dung yén.
- Noi dung:

Luc tuong tac giira hai dién tich diém c6 phwong nam trén duong thang nbi hai
dién tich, c6 chiéu 14 lyc hat néu hai dién tich trai dau va 1a lyc day néu hai dién tich
cung diu, co d6 16n ty 1€ thuan voi tich do 16n cua hai dién tich va ty 1€ nghich véi
binh phuong khoang cach gitra chung.

- Biéu thirc:

o r

F = kqiczlz p (N) (1.1)
Trong do:

e Fla lyc tuong tac gitra hai dién tich diém, c6 don vi N.

® (1,02co6 don viC.

e rla khoang cach giita hai dién tich diém, c6 don vi m. Vécto I cé huéng
tur dién tich gay nén tac dung dén di¢n tich bi tac dung.

o kla héng s6 tinh dién, o 1a hr:ing s6 dién:

2 2
£, =885102 |- | ; k=-1 —ggo10° [N
Nm 4ne, C

—

n —_
- Lyc Coulomb tuan theo nguyén 1y chong chat: F = Z F
i—1
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c. Dién truwong

- Khdi niém: Dién truong 1a moi trudng vat chat ton tai xung quanh dién tich va
tac dung lyc dién 1én dién tich khéac dat trong no.

- Vecto cuong do dién truong: Cuong do dién trudong tai mot diém 1a mot dai
luong vécto, duoc do bang luc tdc dung cua dién truong 1én mdt don vi dién tich

duong tai diém do.
(Ej
C (1.2)

+ Hudng cta E tring véi hudng cta luc tic dung F 1€n qo

E =

F_ _a r
do Arge)® 1

e E hudng ra ngoai dién tich diém néu q > 0.

e E huéng vao trong dién tich diém néu q < 0.
+ Do 1on:
E - F _ LZ
do A g r
Vécto I huéng tir dién tich q dén diém can khao sat dién trudng.
d. Duong swrc dién truong
- Buong suc dién truong la duong ma tiwép tuyén tai mdi diém cua nd trung voi
phuong cia vécto cuong do dién truong tai diém do. Chiéu cua dudong suc la chi€u cua
vécto cuong do dién truong E.
- Quy udc: S6 dudng strc di qua mot don vi dién tich dit vudng goc véi dudng
suc thi bé‘mg do 16n cua vécto cuong do dién truong E .
- Tap hop cac dudng strc dién truong goi 1a dién pho.
Tinh chét:

+ S duong stre di qua mot don vi dién tich vudng goc véi ching thi ty 18 vaoi do
16n cua vecto cuong do dién trudng tai do.

+ Hai duong strc bat ky khong thé cit nhau.

+ Puodng strc bi gidn doan tai noi c6 dién tich. Cac duong stuc di ra tir dién tich
duong va di vao dién tich am.

+ Céc duong strc dén vudng goc v4i bé mit ciia vat dan trong diéu kién tinh dién.
e. Nguyén Iy chéng chit dién truwong

- Cuong do dién truong do hé cac dién tich diém gy ra tai mot diém bang tong
vécto cuong do dién truong do tung dién tich diém gay ra tai diém do.

E = ZE (g) (1.3)

i=1
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2. Pinh ly Ostrogradski — Gauss (O — G)
a. Thong luong dién truong
Néi dung: Thong luong dién truong gli qua yéu t6 dién tich dS 14 tich v hudng
gitra E vads.
d¢ = EdS = E.dS.cosu
Trong do:
+ o la goc gi&aEvé@.
+dSla vécto phap tuyén ciia yéu to dién tich dS.
+ D0 16n cua vécto d_ébéng d6 16n dién tich cua yéu tb dS.

- Thong lugng dién trudong giri qua mat kin S 1a:

pe = {EdS (1.4)

S

Trong truong hop nay, dSia huéng cia phap tuyén ngoai cia mit S tai yéu t6 dS.
b. Dinhly O -G
Thiét 1ap mbi quan hé giira dién tich va dién truong.
- Noi dung: Thong luong di¢n tr‘lrc‘mg’gﬁ’i qua mit kin S bang téng dai sd cac dién
tich chira trong mat kin d6 chia cho hang s6 dién eo.

- Biéu thirc:

b = fES = 230 g3

&y iz

- Dang vi phan ctia dinh ly (néu dién tich phan bd lién tuc trong thé tich cta vat):
- XY,z
divE(x,y,2) = p(xy.2)
0
(p 1a mat do dién tich khdi tai diém c6 toa do (x, y, 2))
3. Dién thé
a. Cong cua lyc tinh dién
- Cong can thiét dé dua dién tich thir qo tir M dén N 1a:
e qq, (1 1
Auw = J.qudI = —O(___] (1.6)
M

dnge,\ Ny Ty

rmVa Iy 1an luot 1a khoang cach tir dién tich q t6i M va N.
- Cong nay khong phu thudc vao dang duong cong dich chuyén ma chi phu thudc
vao vi tri diém dau va di€ém cuoi.
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- Néu c6 n dién tich thi cong dich chuyén sé la:

"ogq, (11
AMN - Z&[m_r_J (1.7)

T dnee, iN

b. Tinh chit thé ciia truwong tinh dién
- Néu mot méi trudng cé cong dich chuyén dién tich trén mot dudng cong khép
kin bang 0 thi moi truong do co tinh chat the.

fEdl = qfEdi = o

= {Edil = 0 (1.8)

- Gia tri E.dlgoi 13 Iuu sé cua vécto cudng do dién truong. Luu sd cua vécto
cuong dg dién truong doc theo duong cong kin thi bang 0.

tE = 0

Di¢n truong tinh 1a mot truong thé. O dang tong quat thi dién truong khong phai
1a truong thé vi ngoai dién truong tinh né con bao gém dién xody do tir truong bién
thién sinh ra (thuyét truong dién tr cia Maxwell). Trong trudng hop nay thi:

rotE——@
ot

c. Thé ning ciia mot dign tich trong dién trwong

- Thé nang cua mét dién tich qo tai mot diém trong dién truong la mot gid tri
bang cong cua luc tinh di¢n dé dich chuyén dién tich d6 tir diém dang xét ra xa vo
cung.

- Thé nang ctua mot dién tich diém qo trong dién truong do q gy ra:

wo= o (1.9)

dree,r

- Néu hé c6 n dién tich thi:

ZW = Zn:—qiqo (1.10)

i1 dnee,l,

d. Dién thé - Hiéu di¢n thé

- Pién thé tai mot diém duoc tinh bé“mg cong cua lyc tinh dién dé dich chuyén
mot don vi dién tich duong tir di€ém do6 ra xa vo cung.

- Dién thé tai mot diém cach dién tich q mot khoang r, dién tich thir qo 1a:

_ q
B Arnee,r (1.11)

<3
ml
|
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- Néu c6 nhiéu dién tich g thi:

B n B 1 n &
Vo= ;Vi - 4n380iz_1:ri (1.12)

- Do d6 cong dich chuyén dién tich qo tir M dén N:
Auw = qO(VM _VN)
- Hiéu dién thé:

Hiéu dién thé giira hai diém M va N trong dién truong 13 mot dai luong vé tri s6
bang cong cua lyc tinh dién dé dich chuyén mdgt don vi dién tich duong tir M dén N.

A
Umw = o= Vy =V (1.13)
Qo
VM = AMoo
=
vV, =0

e. Mt ding thé
- Mit dang thé 13 tap hop nhing diém c6 cing mot dién thé.
o Mat déng thé cua dién truong do dién tich diém gdy ra la cadc mat cau co tam
nam tai noi co6 dién tich.
- Tinh chat:

+ Cac mat dang thé khong cit nhau.
+ Cong cua lyc tinh di¢n dé dich chuyén mot dién tich trén mat déng thé béng 0.

+ Vécto cuong d6 dién truong tai mdi diém trén mat dang thé thi vudng goc véi

mit dang thé tai diém do.
g. Méi lién hé giita dign thé va cwong dé dién truong

- Tinh dién thé tir cuong do dién truong:

vV, = |Edi (1.14)

<=3

Trong d6 d1 14 vi phan ciia yéu to chiéu dai theo dudng dich chuyén.

- Tinh cwong do dién truong tuwr dién thé:

Véc to cudng do dién truong tai mot diém bat ky trong dién truong bang va
nguoc dau véi gradient cua dién thé tai diém do.
E = —gadV (1.15)
Ey=-V’y ;

= Ex=-Vx ; E,=-V’,
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4. Nang luwgng dién truwomg
a. Ning lwong tinh di¢n ciia vit din

- Tinh chat cua vat dan:

+ Vécto cuong do dién truong Ei tai moi diém bén trong vat dan b::ing 0.

+ Thanh phan tiép tuyén E: cuia vécto cudng do dién truong tai moi diém trén bé
mat vat dan bang 0.
+ Pién truong E chi con lai thanh phan vudng goc: E = En

+ Mt vat dan la mot mat dang thé. Vat dan can bang tinh dién 1a mot khéi dang
thé.

+ Mot vat dan khac nam trong mot vat dan rong s& khong bi anh huong cua dién
truong ngoai.

+ Su phan bd dién tich trén bé mat vat dan chi phu thudc vao hinh dang cua vat
dan d6. Bién tich q chi phan bo trén bé mat ctua vat dan.

- Ning lwong clia vat dan tich dién:

1 1 q2 1 )

W = —qv = - = _CV 1.16

2q 2C 2 (1.16)

‘ Trqng do C le‘1~diéq dung cf;a vat dan. Dién dung cua vat dan bﬁng s6 dién tich
can truyén cho vat dan d€ di¢n thé cua n6 tang 1én 1V.

+ Néu vat dan 1a mit cau ban kinh R thi: C=4neg R

€€,
d

2ne gl .

| R, (I — chiéu dai tu tru; R1, R2 — ban kinh trong va ngoai)
n &

1

+ Tu dién phang: C= (S — dién tich mot mat ty, d — khoang cach)

C=

+ Tu dién tru:

€€,
d

+ Tu dién cau: C= (S — dién tich mot mit cau, d — khoang cach giira hai
ban tu)
b. Nang lugng cua tu dién

- Tu dién 1a mot hé gém hai vat dan duoc dat rat gﬁn nhau. Cac vat dan tao nén tu
duoc goi la cac ban tu.

- Dién dung cua tu:

-9
C = U (1.17)
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Trong do, q la di¢n tich trén mot ban tu va U 1a hi¢u dién thé gifra hai ban tu.
- Ghép tu:
51

P!
+ Ghép ndi tiép: c = C.
i1 i

+ Ghép song song: C=_C,
i=1

- Nang luong cua tu tich dién:

1 1q? 1

c. Nang luong va mdt dp nang lwong dién truong

- Nang luong dién truong:

1
W = ESSOEZ.V (1.19)

Trong d6, V 1a thé tich phan khong gian c6 dién truong.
- Mdt do nang luong dién truong:
wW 1

wo= o = EggoE2 (1.20)

5. Dong dién
a. Dong dién. Mdt dp dong dién
- Dong dién: 1a dong chuyén doi c6 huéng cia cac hat mang dién tich cung loai.

- Cuong d6 dong dién 13 lvong dién tich chuyén qua trong mét don vi thoi gian.

_ da
't a W

- Chiéu cua dong dién duge quy ude 1a chiu chuyén dong cua cac hat mang dién
tich duong.

- Vécto mat do dong dién:

Vécto mat d6 dong dién tai mdi diém co do 1on bang cuong d6 dong dI chuyén
qua yeu to mat dS dat vudng goc voi hudng chuyeén dong cua cac hat mang dién tai do
chia cho dS:

< dl :
= & (A/m2) (1.21)
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+ Chiéu ctia Vécto | trung voi chiéu dong dién, dl chi chiéu dong dién.
- Do d6, cuong d6 dong qua mot mit c6 tiét dién S Ia:

- 1B a

b. Phwong trinh lién tuc

Mit kin S ndm trong mdi truong c6 dong dién chay qua thi:

fids = _99 fdividv = —§@dv
S dt v v ot
- 0
divj = - (1.23)
- D6i v6i dong dimg thi:
divi = 0
c. Lucla

Luc la dugc dac trung bz"mg cong ma né thuc hién dugc dé dua mot don vi dién
tich duong di doc theo mach dién.

e = 2 (V) (1.24)

6. Tur truong
a. Dinh ludt Ampere vé twong tdc tir giita hai yéu to dong co bin
- Yéu t6 dong co ban: 1a mot doan vo cung ngin cia day din c6 dong chay qua

(ky hidu 12 1d1) trong do dlco chidu trung voi chidu dong dién.

- Pinh Ilugt Ampere: luc t do yéu t6 dongl,dl tac dung lén yéu t6

dong I, dl, cung dit trong chan khong 1a mét dai lwong vécto dF, co:

+ Phuong vudng goéc voi mit phang chira yéu t6 1,dl, va phap tuyén n(n co

chiéu sao cho dl,,r,n tao thanh mot tam dién thuan).

—_—

+ C6 chiéu sao cho dl, ,n,dF, tao thanh mot tam dién thuén.
+ Do 16n:
1,dl,sinG,.l.dl, sinb,
2
r

dF, = Kk

Hoang Van Trong —0974.971.149
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0, =(1,01,;7) |
Trong do: . ol = ; k1a hé so ty 1€: k=b
0, =(I2dI2;n) 4n
, — Ldl A[LdlL AT
= Tong quat: dR, = Z_;- = E_gl 11 1] (1.25)

b. Tur truwong

- Pinh nghia: Tir truong 1a moi truong vat chat ton tai xung quanh dién tich
chuyén dong va tac dung luc tir Ién dién tich khac chuyén dong trong no.

- Cam tmg tir do mot dién tich g chuyén dong voi van toe V 1a:

5 _ Mo q[vAaT]
B = 4—;-r—3 (1.26)

Trong d6, r 14 khoang cach tir q dén diém can xac dinh cam Gng tir.
c. Dinh ludt Biot — Savart — Laplace
Vécto cam tmg tir dB do yéu t6 dong Idl gy ra tai diém P, cach yéu t6 dong
mot khoang r 1a mét dai lugng vécto co:

+ Gdc tai P.

+ Phuong vudng goc véi mit phang chira phan tir dong dién ld1 va P.

—_—

+ Chiéu sao cho dl, r,dB tao thanh mot tam dién thuén.

R

+ Do 16n:
IdIsin® — -
dB = % 7 V@ie:(ldl, r)
= Téng quat:
= v [1dl A T]
dB = 4—70tr—3 (1.27)

d. Lwc tic dung cua tir trwong lén dong dién

- Luc Ampere: lyc tur tac dugg 1én dong dién 1 b::ing luc tac dung 1én céac hat e
chuyén dong c6 hudng trong day dan.

- Pinh ludt Ampere vé lyc tdc dung 1én yéu t6 dong Id1:

dF = I[diAB] (1.28)

Vay luc tac dung 1én ca dong dién la:

Hoang Van Trong —0974.971.149
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F - [dF
dong
7. Pinh luidt Ampere vé dong toan phin va ing dung
a. Dinh ludt Ampere vé dong toan phan

- Luu 50 cua véc to cam ung tie theo duong cong kin L:

L = {Bd (1.29)

- Néi dung dinh ludt: Tuu sd cta vécto cam tmg tir theo dudng cong kin bang tich
Lo vO1 tong dai s6 cac dong dién xuyén qua mat S gidi han bdi dudong cong kin do.

e n
{Bdl = poyl, (1.30)
L k=1
+ Néu trong dién tich gidi han boi duong cong kin L ¢6 mat do dong 1a ] thi:
i = fies
S
—rotB = p,j (1.31)

b. Ung dung ciia dinh ludt Ampere vé dong toan phin

- Tir truong do mét day dién thang c6 kich thuéc ngang dang ké, ban kinh tiét
dién la R.

+ Tai diém cach truc 6ng ddy mot khoang r < R:
B c¢6 phuong 1a tiép tuyén cua duong tron ban kinh .

B c6 chiéu duogc xac dinh theo quy tic van dinh dc.

L.r
Polon: B = ;;Rz (1.32)

+ Tai diém cach truc éng ddy mot khoang r > R:

Chiéu duoc xac dinh theo quy tic van dinh dc.

|
B = o (1.33)

Do 16n: onR

- Tir trueong ciia mot ong ddy dién thang (Solenoid)
Bco phuong song song véi truc ctia 6ng day.

B ¢6 chiéu duoc xac dinh theo quy tac van dinh oc.

Hoang Van Trong —0974.971.149
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bolon: B = pn.l (1.34)

(v6in — sb vong day trén mot don vi d6 dai)
- Tor treong trong cudn ddy hinh xuyén (Toroid)

B c¢6 phuong tiép tuyén véi truc cua 15i.

l

B ¢6 chiéu dugc xac dinh theo quy tac van dinh dc.

bolon: B = pyn.d (1.35)

(v6in — sb vong day trén mot don vi do dai)
c. Dinh ly Ostrogradski — Gauss trong tir truong
Thong lwong tir truong qua mat kin bat ky thi bing 0.

¢4 = §BdS = 0 (1.36)

divB = 0 (1.37)

8. Luc Lorentz — Hi¢u @rng Hall

a. Luc Lorentz

- Lyc tir tac dung 1én dién tich q chuyén dong véi véan toc v:

F = qlvAB] (1.38)
Do 16n:
F = qvBsina

+ Lyc Lorentz khong sinh cong do FLlv

+ Khong thé thay d6i ning lugng cta cac hat dién tich bang cach tac dung 1én né
mot tr truong co dinh.

+ Néu c6 dong thoi E vaB tac dong thi:

F = gE+q[vAB] (1.39)

b. Hiéu vwng Hall

- Mot ban kim loai c¢6 dong mét chidu chay qua dwoc dit trong tir truong B
vudng goc véi mat bén cia ban. Quan sat thay c6 hiéu dién thé gitra mat trén va dudi
cua ban.

U, = R,bjB (1.40)

Trong do:

Hoang Van Trong —0974.971.149
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+ Ry la he s6 Hall: Ry = 1

ne
+ j 1a o 16n mat do dong dién
+ B 14 d6 16n cia cam ung tir.
+ b 1a d rong cua ban.

9. Cac dinh luit vé cam tng dién tir
a. Dinh ludt Faraday

Suat dién dong cam Gng trong mot vong diy dan bang va trai dau véi tbe do bién
thién theo thoi gian cua tir thong gui qua vong day do.

_ U4
= T4 V) (1.41)

Néu co N vong day thi:

_ _N%%
e = —N ot V) (1.42)

b. Dinh ludt Lenz

- Néi dung: Suét dién dong cam tng ludn tao ra dong cam mg sao cho tir truong
ma no sinh ra chong lai sy bién thién ctia thong luong tir truong sinh ra no.

- Cdc cdch cé thé tao ra sudt dién dong cam ung nhu sau, dua vao (1.43):
+ Thay d6i cam ung tir B
+ Thay d6i dién tich A ctia vong diy

+ Thay dbi goc gitta vong day va tir truong.

d
g = —ainSCOSG V) (1.43)

10. Hién twong hd cam va hién twong tw cim
a. Hi¢n twong hé cim

Khi dit hai ng day gan nhau thi dong dién trong cudn thir nhat bién thién sé tao
nén suat dién dong cam ung & cudn thr 2. Suat dién dong nay ty 1€ vdoi toc do bién
thién cua tir thong qua cudn 2 do dong trong cudn 1 gay ra.

M, = N,4,  goilahésdhdcam, cé don vi Henri

- Suét dién dong cam mg trong cudn 2 1a:

_ N d¢21
2 dt

& =
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=&, = _le_ (|.44)

b. Hién twong tw cam
- La hién tuong cam tng xay ra trong chinh cudn dy c6 lap c6 dong xoay chiéu.

- Dong dién qua cudn day bién thién, tir thong do dong do sinh ra cling bién thién
va sinh ra suat dién dong cam mg c6 chiéu chong lai nguyén nhan sinh ra né.

Ng = L.I

L: hé sb tu cam c6 don vi Henri, phu thudc vao thong s6 hinh hoc cua soi day va 161
vat liéu tu trong long cudn day.
dl

=& = _LE (1.45)

11. Nang luwgng tir truong

a. Nang luong tir truong

1
W, = ZLI” (1.46)
2
b. Mdt do nang luwong tir truong
W. = % 1 82
B Vv 2 it (1.47)

Vi V 1a thé tich trong 1ong cudn cam.

12. H¢ phwong trinh Maxwell va hé qua

a. Sw tao thanh dién trwong do tiv trwong bién thién. Phwong trinh Maxwell —
Faraday

- Bat ky mot tir truong nao bién doi theo thoi gian ciing sinh ra mot dién truong
xody Eg. Suit dién dong bang luu sé cua vécto d6 theo vong day dan kin:
§ Eedl
Theo dinh luat cam Umg dién tir cua Faraday:
- d r——
fEedl = ——[BdS
dt?
Luu s6 ciia vécto cuong dé dién trwong xody doc theo vong ddy kin bat ky bang
va trai dau voi toc do bien thién theo thoi gian cua tir thong gui qua dién tich gioi han
boi vong day kin do.

- Biéu thirc dién truong trong trudng hop tong quat:
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b. Sw tao thanh tiv trwong do dién trwong bién thién
- Dong dién dich 1a dong dién mg véi dién truong bién doi theo thoi gian vé
phuong dién sinh ra tir truong.

- Pinh Iy dong todn phan trong truong hop tong qudt:

§§ai = HO(I‘HD)

Trong do, 1 va Ip lan luot 1a cudng do dong dién dan, cuong d6 dong dién dich.

Dang vi phén cta dinh 1y:

— - GE
rotB = +&y—
Ho(] &y at]

—

Trong do, ] va jD =&, —— lan luot 1a mat do dong dién dan va mat do dong dién dich.

ot

c. Cac phwong trinh Maxwell
- Pién trudng va tir truong dong thoi ton tai trong khong gian tao thanh mot
truong thong nhat goi 1a dién tur truong. H¢ qua chinh cua 1y thuyét Maxwell 1a két
ludn vé ban chat song di¢n tir ciia dnh sang.

- Cac phuong trinh Maxwell:
+ T truong bién thién theo thoi gian sinh ra dién truong xody:
= 0B
rote = - ot (1.48) (phuong trinh Maxwell — Faraday)

+ Tir thong giri qua mit kin bat ky bang 0:

divB = 0 (1.49) (dinh 1y O — G trong tir trudng)

+ Pién truong xody sinh ra dong dién dich va tir d6 sinh ra tir truong bién doi:

— - 0 E
rotB = Mo[] +& ﬁ] (1.50) (phuong trinh Maxwell — Ampere)

+ Dién tich ngoai 1a ngudn goc cua dién trudong:

divE = 83 (151)  (dinh Iy O — G trong dién trudng)
0
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d. Song dién tir
- Tir truong bién thién sinh ra dién truong bién thién va dién truong bién thién
nay lai sinh ra tr truong bién thién. Két qua 1a ¢6 mot h¢ truong dién tur bién doi lan
truyén trong khong gian. D¢ 1a song dién tur.

- Van toc truyén song dién tu trong moi truong:

C
vV = ﬁ (1.52)

Trong d6: & va p lan luot 13 hang s6 dién moi va hang s tir tham ctia moi trudng,

1 .
C= N =299 792 458 (M/s) 1a van tc séng dién tir trong chan khong.
0~0

- Naing lwong ciia séng dién tie. Vécto Pointing (khéng can hoc)
+ Mat d0 nang lugng cua song di¢n tu:

1 1 B? B’

© = —gE*+>—=¢gE'=—

2 2 g Ho

+ Vécto Pointing biéu thi nang luong song dién tur truyén qua mot don vi dién
tich trong mét don vi thoi gian:

1
Ho

S =

EnB| (s

D6 16n trung binh ctia S :

— 2
S = ZceE - 185 o 1EbB (1.54)
2 2 2

Trong d6, Eo va Bo lan luot 1a gia tri cuc dai cua di¢n truong va tu truong.
B. BAl TAP
Bai 1: Pién truwdng cia dién tich diém

- Khi ¢6 1 dién tich diém q: thi cuong do dién truong E tai diém P cach dién tich
q mot khoang 1a r dugc xac dinh nhu sau:

+ E co diém dit tai diém P.
+ E c6 phuong nam trén dudng thing ndi dién tich q v6i diém P.
+ E c6 chidu tir dién tich q t6i P néu q > 0 va c6 chiéu nguoc lai néu q < 0.

+ PG 16n cia E dugc xac dinh theo cong thic (voi € 1a hang s6 dién moi cia
moi trurong):
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S
4me g, f C
Vay.
— q r
E=—"—-
Aneel’ T (150)

- Khi c6 n dién tich diém:

Dién truong tong cong & vi tri dang xét dugc xac dinh theo nguyén 1y chong chat.

E:E1+E2+...+E

n
Bai 2: Pién thé ciia dién tich diém

- Khi ¢6 1 dién tich diém q: thi dién thé V tai diém P cach dién tich q mot khoang
la r dugc xac dinh nhu sau:

- Pién thé tai mot diém duoc tinh bﬁng cong cua luc tinh dién dé dich chuyén
mot don vi dién tich duong tir diém do ra xa vo cung. Di¢n thé tai mot di€m la dai
luong v6 hudng.

Ve = IEdS v6i ds 13 vi phan ciia quang duong dich chuyén.
P

Vo = T—q 705 vé6i s 1a khoang cach tir yéu t6 ds t6i dién tich p.
' dmeg,.S -

=1 11

dnee,\ S ) dneeg, \I oo

V. = 9 Vol = Jure 51

P dnee, 1 Coulomb (1:51)

- Thé tai diém P quanh mét dién tich duong thi c6 gia tri duong, quanh mét dién
tich am thi c6 gia tri am.

- Khi ¢6 n dién tich diém:

Ta c6 thé tinh thé téng cong & mot diém gy ra boi mot nhom dién tich diém nho
nguyén ly chong chat. Vi n dién tich, the tong cong la:

VvV = Zv = Zq— (Vol)  (1.52)

i1 dnee,l,

Bai 3: Pién truwong cia lwdng cuc dién

- Ludng cuc dién 13 mot hé gom 2 dién tich diém co do 16n bang nhau va ngugc
nhau vé dau, dat cach nhau mot khoang 1a d.
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q q
@)

‘e
<«

Ami

) M Eo
z »

- Tinh dién truong cua luong cuc dién tai diém M nam trén truc cua ludng cuc
(duong thang no1 hai dién tich diém) va cach trung di€ém cua né mot khoang 1a z:

Dién truong gy ra tai M do dién tich duong va dién tich &m cua ludng cuc gay
ra. Ap dung nguyén ly chong chat dién truong ta co:

E= E(+) + E(_)
+ E c6 phuong nam trén duong thang ndi hai dién tich.

+ E c6 chiéu tir dién tich Am dén dién tich duong.
+ V& d6 16n (v6i truong hop trén hinh vé):
E= —E(+) + E(_)
1 q 1 q

— : = + : >
dnee, (Z+d) dnee, (Z_d)
2 2

Khi diém M cach rat xa trung diém cua ludng cuc (z >> d) thi P <<1. Khai

trién biéu thirc trén theo cong thirc Taylor — Maclaurin ta dugc:

-2 -2
(1—ij = 1+g+... : (1+£j = 1—9+...

2z y 22 z
Do do:
< - il )
dneeyz z y
_ 9
dnecey’ 2
1 qd N
E = et i
= 2nee, 2° (Cj (153)

- Tich qd duoc goi 1a momen cua luong cuc dien. MOmen cia ludng cuc dién la
mot dai lugng vecto, c6 dg 16n bang tich qd, cé chiéu hudng doc theo truc cua ludng
cuc tur di¢n tich am dén dién tich duong.
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- Bién truong gay ra boi ludng cuc dién ty 1€ nghich voi lap phuong khoang cach
tir diém can xac dinh dén trung diém cua ludng cuc.

Bai 4: Pién thé ciia lwdmg cuc dién

Xét dién thé tai diém M cach trung diém cua ludng cuc mdt doan la z va cach
dién tich duong va 4m mot khoang la z+ va z.

Theo nguyén ly chong chét, dién thé tai M 1a tong dién thé do dién tich duong va
dién tich am gay ra:

2 —_
Vo= 2M= VotV R
— dneeg |z, Z(,

v - 1 2o~

dnee, 7,2,

Néu z>>d (d 1 khoang cach giita hai dién tich) thi ta c6 mot cach gan ding:

Zy=2, = d.cosH
_ 2
2% = 2
Do do:
coso
V = ——qd Vol
471:88022q ( ) (1:54)

- Tich qd goi 1a m6é men cua ludng cuc dién.

- Pién thé & M s& khong thay doi néu quay M quanh truc cta ludng cuc sao cho z
va 0 khéng thay doi.

- Pién thé bang 0 tai moi diém nam trén mit phang vudng goc véi truc cia ludng
cuc tai trung di€m cua no.
Bai 5: Pién truwong va dién thé ciia diy din thang dai tich dién

Soi day AB c6 do dai 2a, tich dién duong véi mat d6 dién dai A.Tinh dién truong
tai di€ém M.

Trwong hop 1: M nam trén dwong trung trwc ciia soi ddy va cdch trung diém ciia
soi ddy mot khodng la 7. Xét truwong hop ddc biét khi a — o
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B

a

30X

[ 8|
o) z g S ;

dE

-l

A

Dién truong:

- Pién trudng giy ra tai M 1a dién truong tong cong gy ra boi tat ca cac dién tich
di€ém co trong so1 day.

- Chia soi day tich dién thanh nhimg yéu t6 c6 do dai dx vo cung nhé (nho t6i
muc coi nhu 12 mot dién tich diém) va cach trung diém O cua sgi ddy mot doan 1a x.
bé tinh dién truong tai M do soi day gay ra, ta phai tinh dién truong do tung yéu to dx
gy ra tai M 1a cac dE sau d6 cong cac dE lai voi nhau theo nguyén 1y chong chat.

Mot sb ban thic méc: sao khong dit vi phan 1a dx va khoang cach tir dx t6i tam 1a
d hodc dat vi phan la dl va khoang cach tir dl téi tdm la x. Ly do 1a trong khai niém chi
c6 dién truong do cac dién tich diém gay ra, vi thé ta phai chia sgi day thanh vo so cac
dién tich diém va dx c6 chiéu dai rat nho, nho téi muc coi dién tich trén nd giong nhu
dién tich diém. Poan vi phan do c6 chi€u dai rat nhé thi c6 thé dat la dx, dl, dk,...
nhung bién khi lay tich phan phai dat twong ung vdi nd: dit doan vi phan 1a dx thi
khoang cach tir dx téi O 1a x, dat doan vi phan 1a dl thi khoang cach tirno téi O 1a |

Chu ¥: néu y 1a mot ham cua x thi dx va dy 13 hoan toan khac nhau vi: dy = y’dx.

- Tinh dién truong do yéu té dx gdy ra tai M:

+ C6 gbe dit tai M.

+ Pién tich cua yéu t6 dx 1a: dg = A.dx

+ Dién truong dE c6 chiéu nhu hinh v€, c6 phuong hop vdi dudng trung truc cua
AB mét goc 6.

+ D6 16n cta dE la:

g - -
dnee, I
1 Adx

dnee, (X2 +22)

- Dién truong do ca dogn day gdy ra tai M.

E = jdE = jdEx+idEy
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Do tinh chit d6i xtng cta soi day nén IdEy = 0.Suyra: E = IdEX

Za -a

+ E c6 phuong va chiéu tring véi dEx

+ V& d6 16n:
E = [dE,
V4 1 Adx V4
de, = dEcos6 = dE—— =
” Vz? + X2 ez, (22 +X°) 72 4 x2
o ZM dx
tnsey (7o)
~E - J.dEx _ ZA I dx i}
. dnce, _a(z2 + x2)Z
Taco: X=2ztand —=dx= 22 do
cos“0
Do do:
zZv ¢ dx v f oz do
E = .[ 2 92 .[ 2 2 2 20 P2
47[880 —a(Z + X )3 47t880 wCOS 0 (z +7°.tan ()),i
A T Z do . ZA J"i Z do
4ns e, - COS'0 23(1+tan29)3/2 Anee, =, COSD 23( 1 )3’2
c0s%0
% 3 %4
_ ZA J- z2 cosS (z.de _ A jcosede
dnee, - C0SH  z dneez ;,
@
_ ot Jcosede = sinf|, = &.Singo
dnce,z 2ne g,z 2nee, Z
E = A 2 N .55
27‘58802.\/az+22 C ( )
. a
- Khi a — o thi a >> z, sing = 1 hodc lim—— = 1|va dién truong tai
a>e \Ja? 4 7°
M la:
E = A
2ne €42
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Dién thé:
Dién thé tai M doqyé'u t6 vi phan dx giy ra duoc tinh bang cong ma lyc dién
truong cia dx dich chuyén mdt don vi dién tich duong tir M ra xa vo cung.
Pién thé tai M do dx gdy ra la:
v - dq _ Adx

Ang ;.1 Ang g\ X +2°

Dién thé tai M do ca doan diy gay ra 1a: 4p dung nguyén 1y chdng chét (d6i véi
dai luong vo hudng) ta dugc:

’ Adx
L N L e e

475580Jm = once, [In(x+\/x +2 )]

V = " |nfsva?iz)-ng]

a

0

2nee,
A a++a’+1z°
V = An (Vol) (1.56)
2ne g, y
_ a++a’+z°
-Khla—>oothia>>zvé1f — ©.Dod6, Vo>

Trwong hop 2: M nam trén dwong thing AB va cdch trung diém O mgt khodng la z

B a7
dx ¢

M 0"
"dE

Dién truong:
- Pién truong giy ra tai M 1a dién trudng tong cong gy ra boi tit ca cac dién tich
diém trén soi day.

- Chia soi day tich dién thanh nhiing yéu t6 c6 do dai dx vo cung nhé (nho toi
muc coi nhu 1a mot dién tich di€m) va cach dau A cua so1 day mot doan 1a x. B¢ tinh
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dién trudng tai M do soi day gy ra, ta phai tinh dién trudong do timg yéu té dx gy ra
tai M 1a cac dE sau d6 cong cac dE lai v6i nhau theo nguyén 1y chdng chit.

- Pién truong do yéu t6 dx gady ra tai M:
+ C6 gbe dit tai M.
+ Pién tich cua yéu t6 dx 1a: dq = A.dx
_ + Dién truong gay ra tai M la dE ¢6 phuong tring v6i dudng thing AB va c6
chi€u nhu hinh vé.
+ D¢ Ion cua dE la:
1

de = d_? 2
dnece, X dnece, X

A dXx

- Dién truong do ca doan ddy gay ra tai M:

— B —
E = jdE
A
+ Do 16n:
B Z+a zZ+a
E = JdE = hopdx 7‘.(;1}
2 dnce, 7. X dnee, \ X )|, .,

-l wd) (o
dnce, \Z—a z+a C (157)

Pién thé tai M do yéu t6 vi phan dx giy ra dugc tinh bang cong ma lyc dién
truong cia dx dich chuyén mdt don vi dién tich duong tir M ra xa vo cung.

Dién thé:

Pién thé tai M do dx gdy ra la:

gv = 99 _ _Adx A X

Ane gy X 4ne g,.X dnse, X

Dién thé tai M do ca doan diy gay ra 1a: 4p dung nguyén 1y chdng chét (dbi véi
dai lugng v6 hudng) ta dugc:

7\‘ Z+ad_X 7\‘

Vo= [dv = = In[x| "
drneeg, 7, X dree, -8
A Z+a
V = I
y— n—— (Vol) (1.58)
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Truwong hop 3: M nam trén dwong thang vuéng géc voi mot diu ciia soi diy va cdch
dadu sgi ddy mot khodng la 7

B
2a .

Dién truong: dE
- Pién truong gay ra tai M 1a dién truong tong cong gy ra boi tat ca cac dién tich
diém trén soi day.

- Chia soi day thanh nhimg yéu té vi phan dx v cing nho, cich A mot doan 1 x.
bé tinh dién truong tai M do soi day gay ra, ta phai tinh dién truong do tung yéu to dx

gdy ra tai M 1a cac dE sau d6 cong cac dE lai v6i nhau theo nguyén 1y chong chat.
- Pién truong do yéu t6 dx gdy ra tai M:
+ C6 gbe dit tai M.
+dE c6 chiéu nhu hinh v&, c6 phuong hop vé6i dudng thing AM mot goc 6.
+ D0 16n ciia dE la:
1 dq 1 Adx

dE = b S —_—
dnge, I dnse, (x*+2°) (vi dg = A.dx)

- Dién truong do ca doan ddy gay ra tai M:
_ 2a _ 2a - 2a _
E - _[dE - jdEx+jdEy
0 0

0

+ V& do 1on:
2a 2a 2a
E, = .[dEX = jdE.cosO = I L 27de2 .C0s 6
5 5 o 4nee, (Z +X )
Ma: X=ztan0 —=dx= 22 do
C0s“0

Do do:
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A ]’i z.c0s0dO _ A Tcosede
4nee, ¢ cos?0(z2 +z%tan’0) dnee,zy
sinew = s sinp = s 2a
dnge,z 0 dnee,z v dnee, 7/4a? + 72
2a 2a 2a
J.dEy = J'dE.sine = J' 1 Z“dx 51-Sin6
5 5 v dnee, (X +z )
A T z.sin0do B A .Tsinede
4ns e, 3 c0s20(z% +z%tan?0) Ance,zy,
- cose(p S— cosp = - A 2
dnce,z 0 dneeg,z v dnece, 7./4a2 + 72

trong Ey thé hién rang vécto Ey co chiéu hudng xudng dudi so vai truc

JEs+E

A 4a® N z*
dnee, \ z°(4a®+2?) z%(4a’+z%)

E

“ e o
" dnee,z C (159)

+ Chiéu cta E hop vé6i phuong ngang mot goc a. sao cho: tana =

Dién thé:
bién thé

E

y

X

tai M do yéu té vi phan dx gy ra duoc tinh bang cong ma luc dién

truong cua dx dich chuyén mdt don vi dién tich duong tir M ra xa vo cung.

Pién thé tai M do dx gay ra la:

dv

dq Ardx A dx

Ance,.r dnce,r Anece, [x? + 72

Dién thé tai M do ca doan diy gay ra 1a: 4p dung nguyén 1y chdng chét (dbi véi
dai lugng vo hudng) ta dugc:

V

2a

_ J'dv - _ A In‘x+\/x2+z2

A T‘ dx
dnce, IX? + 22 dnce,

0
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v - A In2a+\/4a2+z2
dnece, A

(Vol) (1.60)

Truwong hop 4: M niam trén dwong thing vuéng géc véi sgi diy tai diém cdch tz‘d‘u
soi ddy mot khodng la hy, M cdch s¢i ddy mot khodng la z. Ddy la truong hop tong
quat cho 3 truwong hop o trén.

B
24 .

Dién truong:
- Pién trudng gy ra tai M 1a dién truong tong cong gy ra boi tit ca cac dién tich
diém trén soi day.

Chia soi day thanh nhitng yéu t6 vi phan dx vo cung nho, cach H mét doan 12 x.
beé tinh dién truong tai M do sgi day gay ra, ta phai tinh dién truong do tirng yéu to dx

giy ra tai M la cac dE sau do cdng cac dE lai v6i nhau theo nguyén 1y chong chit.
- Pién truong do yéu té dx gdy ra tai M:
+ C6 diém dit tai M.
+dE ¢6 chidu nhu hinh v&, co phuong hop véi dudng thang HM mét goc 6.
+ D6 16n cia dE la:
1 dg 1 Adx

dE = — _
dnce, I’ dree, (xz +22) (do dg = Adx)

- Dién truong do ca doan day gay ra tai M:

- B _, B _. B _
E = jdE - jdEx+jdEy
A A A

+Vé do 16n:
B h+2a h+2a 1 KdX
E, = ;[dEX = 'I dE.cos® = 'I Ince, (ZZ+X2).cose
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Ma:
y
X=ztand =dx=——-do
cos0
Do do:
[
E, = A J > fdez - C0s0 = jcosede
4ne g, 3 c0s?0(z2 + 2°tan’6) 4n880
oo A A 2a+h
= Sl = sing =
dnee,z 0 dne g,z dne g,z \/(2a+ h)? +2°
B h+2a h+2a
E, = jdEy = jdE.sine - | AdX_ sin
" t dnece, ¢ (X +Z)
[
= J sin = jﬂnede
47t880 < C0S°0 Z +Zz°tan 9) 47[880
A ’ A A z
= - .CosH = - cosp = -
dnece,z dnee,z dne e,z \/(2a+ h)?+2°
—E = (EX+E}
E = A \/sin’0 + cos’0
dnee,z
Iy N
E = —
Ane g,z (Cj (161)
E

y

+ Chidu cua E hop véi phuong ngang mot goc o sao cho: tana = —
X
Dién thé:
Dién thé tai M doqyé'u t6 vi phan dx giy ra duoc tinh bing cong ma lyc dién
truong cua dx dich chuyén mot don vi dién tich duong tir M ra xa v6 cung.
Pién thé tai M do dx gdy ra la:
Adx A dx

Ance,.r dnce,.r Anece, [x? + 72

Dién thé tai M do ca doan diy gay ra 1a: 4p dung nguyén 1y chdng chét (d6i véi
dai lugng vo hudng) ta dugc:
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h+2a

}\, h+2a dX }\’
V = |dV = = In‘x+\/x2+z2
I dnce, -!: VX2 +22 dnce,

A In(2a+h)+\/(2a+h)2+22

Vol 1.62
Y g val) a2

Bai 6: Pién truwong va dién thé cia vong diy tron tich dién

h

V

Tinh dién truong va dién thé tai diém M.

Truwong hop 1: Vong ddy tron tim O bdn kinh R, tich di¢n q, mat dj di¢n dai la A
Diém M nam trén truc ciia vong ddy va cach O mgt khodng la z. Xét truong hgp dic
biét khi z bang 0.

dEy‘Z:dE
> dE,
¢
) Z
do
o R © q

Dién truong:
- Dién trudng gy ra tai M 1a dién truong tong cong gy ra bai tit ca cac dién tich
diém trén vong day tron.

Chia vong day thanh nhiing yéu t6 vi phan dx v6 cung nho. Dé tinh di¢n truong
tai M do vong day gay ra, ta phai tinh dién truong do tung yeu to dx gay ra tai M la

cic dE sau do cong cac dE lai v&i nhau theo nguyén 1y chdng chit.
- Pién truong do yéu t6 dx gady ra tai M:
+ C6 diém dit tai diém M.
+ Dién truong gay ra tai M la dE co phwong va chiéu nhu hinh v&.
+ Do 16n cua dE
Dién tich cta yéu t6 dx 1a: dq = L.dx = A.RdO
1 d_q B 1 ARdO

dE = =
dnce, I° dnee, (RZ +22)

- Dién truong do ca vong day gay ra tai M:
. 2z _ 2z _ 27 _
E = jdE - jdEx+jdEy
0 0

0
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2z —
Do tinh chit d6i xtng ctia vong ddy nén IdEx = 0.Suyra: E = jdEy
0

+E co phuong va chiéu tring véi dEy

+ V& do 16m:
E = 2de = 2decos = 1 TdeO COoS
S L 4 dnse, 5 (R +2°) 4
+ Ta co:
cCosp = __z
JR? + 22
e . 1 dee 4
= 4nee, 0(R2+22),/R2+22
E =

1 ARz N 163
2880 (R2+22)3/2 C ( )
Khi z = 0 thi ta c6 dién truong tai tdm ctia vong day tron tich dién la: E = 0.
Dién thé:

Dién thé tai M doqyé’u t6 vi phan dx giy ra dugc tinh bang cong ma lyc dién
truong cuia dx dich chuyén mogt don vi dién tich duong tir M ra xa vo cung.
Pién thé tai M do dx gdy ra la:
dq A RdO AR do

dV = -— = — =
Ange,.r Ange,.r dncey \JR? + 22

Dién thé tai M do ca doan day gay ra 1a: 4p dung nguyén Iy chong chat (ddi véi
dai lugng vo hudng) ta dugc:

AR T do AR.2m
V == dV = =
'[ dnse, 'c[\/Rz +2° dnge,NR? +2°
AR

V.
2ee,\ R +22 (vol) a64

A
2¢¢€,

Khi z = 0 thi dién thé tai tim ctia vong day tron tich dién Ia: vV =
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Trwong hop 2: Mt dng hinh tru rit méng cé chiéu cao h, tich dién dwong véi mat
do dién mat la o. Diém M nam trén truc cua hinh tru va cach tam ciua mat day mot
khodng la 7

A 7
dE 4
A ‘ M
—
A
Hinh tru rong z
h
Vo N
s
X y

Dién truong:
- Pién truong gay ra tai M 1a dién truong tong cong gy ra boi tat ca cac dién tich
diém trén mat xung quanh cua hinh tru.

Chia 6ng tru thanh cac nhin tron c¢6 d6 rong dx vo cung nhé. Dé tinh dién truong
tai M do Ong try gay ra, ta phai tinh di¢n truong do tung nhan tron c6 do rong dx gay

ra tai M 1a cac dE sau d6 cong cac dE lai voi nhau theo nguyén ly chong chat.

- Dién trwong do nhdn tron cé bé réng dx gdy ra tai M, tdm vong tron cach M
mot khodng X 1a:

+ C6 diém dit tai diém M.
+dE c6 phuong va chidu nhu hinh v&.
+ Do 16n cua dE
Dién tich ctia nhin tron bé rong dx 1a: dq = 627R.dx (R 14 ban kinh éng tru)
Do do theo truong hop 1 cua bai nay ta duoc:
1 o2nR.x 1 oR.x

de = dx = dx
dnece, (R2+X2 /2 2¢¢, (R2+X2 2

- Pién truong do cd ong tru gdy ra tai M:

E - [dE - [dE
z-h
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+ E c6 phuong va chiéu trung véi dE

+Vé do 16n:
z z 4 2 2
E J‘dE _ OoR X _dx = oR J‘d(X +R)2
2-h 2eg, z—h(R2 +X? deg, z—h(R2 +X2)3/
E - oR 1

— 2580 \/(Rg +X2)

z-h

2
c (1.65)

Dién thé tai M do v6 s6 cac nhan tron c6 bé rong vo ciing nho dx gay ra.

E = 2(:0 {\/(RZ +1(z-h)2) i \/(R21+22)j

Dién thé:

Dién thé tai M do mdt nhdn tron bé réng dx gay ra la: theo trieong hop 1 bai nay
thi:
2nR R
av = ©.ck dx = ° dx
e VR? + X2 2ee,VR? +X°

Dién thé tai M do ca 6ng try gdy ra la:

z

vzjdvz

R In(x+\/R2+x2)

2580I\/R2+X 2¢c ¢,

v = R z+VR?+2?

288, (z—h)+R?+(z-hy

z-h

(Vol)  (1.66)

Truong hop 3: Ban cdu rong co ban kinh R, tich dién dwong voi mdt do dién mdt o.
Diém M nam tai tdm cua ban cau.

Dién truong:

- Dién truong gy ra tai M la dién truong tong cong gay ra boi tat ca cac dién tich
diém trén bé mit ctia ban cau.
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Chia ban cau thanh c4c vong nhan tron c6 do rong dx vo cung nho. Dé tinh dién
truong tai M do ban cau rong gay ra, ta phai tinh dién truong do ting vong nhan tron

c6 d6 rong dx gy ra tai M la céc dE sau d6 cdng cac dE lai v6i nhau theo nguyén ly
chong chat.

- Pién truong do vONg nhan tron cé bé rong dx gdy ra tai M, tdm vong nhdn tron
cach M m¢t khoang z va ban kinh vong nhan la r:

+ C6 diém dit tai diém M.
+dE c6 phuong va chiéu nhu hinh vé.
+ D0 16n cua dE:
Pién tich ctia vong nhan tron bé rong dx 1a: dq = o2xr.dx

Do dé theo trwong hop 1 ciia bai truée vé dién truong do vong ddy tron tich dién
gay ra, ta duoc:

1 o2mr.Z 1 4
dE = ——wrdx = — 7 dX
dnce, (r 47 )3 2¢ €, (r +z )7’
- Pién truong do cd ban cau gdy ra tai M:
E = [dE
+E co phuong va chiéu tring véi dE
+ V& do lon:
E = [dE
dx=Rde
Taco: {F=Rsing (v6i do 14 goc ¢ thm ma cung dx chin)
Z =Rcosp
Do do:
3 :
c Rsing.Rcosg.R
E:.[dEZZ .[2-2 22/2d(p
€€y % (R sin“p + R“cos go)3
2 b 2
= = J 2 R Szln(p.COSZgo 74P = ° jSin(p.COS(p.d(o
2c8 [R (sinp + cos (o)J 2e€, 4
2 ) %
= % [sinpdsing) = 207
2c8, 2eey 2 |,
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N
E = 4:80 (Ej (1.67)

Céach khac:

Ta c6 thé khong can chia thanh cac vong nhdn tron ¢ bé rong dx. Pau tién tinh
dién truong do y€u to vi phan dién tich dS gay ra tai M, sau d6 lay tich phan theo mat
cua ban cau.

- Pién truong do yéu t6 vi phan dién tich dS gay ra c6 do 16n:

g - -+ %
dneey R
Ma: dqg = o.dxrda  (véi o la goc ma dx chan tam dudng tron ban kinh r)

dg = o.Rdp.Rsinpda = o.R%inp.deda

1 dg c :
.- dE = — = Sinp.depda
Do do: dnee, R®  4nee, 1

Khi lay tich phan trén toan mat ban tru thi s€ c6 ca do va da cung bién thién. Dé
tinh tich phan 2 16p nay thi phai chuyén vé tich phan 1 16p bang cach ap dung h¢ qua
cua dinh ly Fubini.

Dién truong do ca ban cau gay ra tai M la:

”dE.COS(p = ”SIngo cosp.deda
S 47‘[880
L ) L
= immp COSQ. d(pjda = Jasmq).COS(p.dgo
47[880 5 i dnceg
. o)
4eeg,

Dién thé:
Dién thé tai M do v6 s6 cac vOng nhan tron co bé rong vo cung nho dx giy ra.

Dién thé tai M do mgt vong nhan tron bé réng dx gay ra la: theo truong hop 1 vé
dién the cia vong ddy tron tich dién thi:

v - c.2nr dx = or dx
Aree NI +X 2e€,VI + X2
dx=Rd¢p
Ma: 1{F=Rsing  nentaco:
z =Rcosp
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dv = oRsing Rdep = 2csR sinpdp

2880\/R23in2(0+ R?cos’p €€

Dién thé tai M do ca ban tru rong gay ra la:

R 2
R x
I 206, !smgo ) 206, COS g2

R
Vo= 2(;80 (Vol)  (1.68)

Bai 7: Pién trudng va dién thé cia dia tron tich dién

Tinh dién truong va dién thé tai diém M.

Truong hop 1: Dia tron tam O ban kinh R, tich dién dwong voi mdt dp dién mdt o.
Diém M nam trén truc cua dia va cach O mgt khodng la 7. Xét truwong hop ddac biét

khiz>RvakhiR - o,
dEya :dE
M

Dién truong:
- Dién trudng gy ra tai M la dién truong tong cong gay ra boi tat ca cac dién tich
diém nam trén dién tich bé mit cta dia tron.

Chia dia tron thanh cac yéu t6 xuyén c6 do rong dr vo cling nho, ban kinh r. bé
tinh dién truong tai M do dia gay ra, ta phai tinh dién tru:0'ng do ting yéu t6 xuyén co

bé rong dr gay ra tai M la cac dE sau do cOng cac dE lai v&i nhau theo nguyén 1y
chong chat.

- Pién truong do yéu t6 xuyén cé bé rong dr gdy ra tai M, tdm yéu té xuyén cach
M mét khodng z 1a:

+ Co diém dit tai diém M.
+dE c6 phuong va chidu nhu hinh v&.
+ D0 16n cua dE:

Pién tich ciia yéu t6 xuyén bé rong dr 1a: dq = o2zr.dr (r 1a ban kinh yéu t6
Xuyén trong ing)
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Do dé theo truong hop 1 ciia bdi triede vé vong ddy tron tich dién ta dwoc:
1 O2mr.Z B 1 or.Z
4nee, ( +Z)3 - 2880( +z)3

- Dién truong do ca dia tron gdy ra tai M:

[dE = [dEc+[dE,

dE = dE, -

Do tinh chat d6i xtng cua dia tron ma: IdEx = Onén: E = IdEy

—_—

+ E c6 phuong va chiéu tring véi dEy

+Vé d6 lon:
R R 2 2
B 0z oz ¢d(r+z°)
E = jdEy jr+z)3/ dee I(rz 2)3/2
00 +7Z
R
E oZ 1 _ oz 1
4eg, 1 (2 4 72 2e€y\ \1? + 72 .
2 0
E oZ l_ 1
2880 Z R? + 72

E = 2 |1-——~2 (Ej 69
2e€, R*+7° C (169)
oR?

. . 1 1(, R’ . .
Khi z >> R thi W _)E(l_EJ va dién truong tai M la: E= 488022
Khi d6 dia tron tich dién coi nhu mot dién tich diém gay ra mét dién truong ¢ cach xa
vO cung.

Z
Khi R - oo thi W—w va dién truong tai M la: E= Khi d6 dia

c
2¢€,
tron tich dién coi nhuw mot mat phang rong vo han.

Dién thé:
Dién thé tai M do v6 s cac vong xuyén cd bé rong vo cung nho dr gay ra.

Pién thé tai M do mét vong xuyén bé réng dr gay ra la: theo truong hop 1 ciia
bai trudc vé dién the do vong ddy tron tich dién gdy ra thi:
c.2mr o.r
dv = dr = dr

Ange,Nre +2° 2eg 12 +2°
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Dién thé tai M do ca dia tron gay ra Ia:

o Tt rdr o td(r?+z?)

V = |dV = =
J 288, 5 /1% + 27 4880'([ Vri+27°
R
2 2 R
_ o r°+z _ o (/7r2+22)
4eg, 1 2g €, 0
2

0

v = =2 (\/R2+22—z) (Vol)  (1.70)

2e¢g,

Khi R — oo thi VR?+2® -0 va diénthé tai M 1a: V= oo, Khi d6 dia tron
tich dién coi nhu mot mat phfmg rong vO han gay ra mét dién thé ¢ diém rat gﬁn bé
mat cua no.

Truwong hop 2: Hinh tru dic bin kinh R, tich dién dwong véi mat dé di¢n khoi la p.
Diém M nam trén truc cua khoi tru va cach tam cua mdat ddy mot khoang la z.

A Z
dE 4
AL M
Z[ 1
]
Hinh tru dac

—|h
/

G

X y

Dién truong:

- Pién trudng gy ra tai M 1a dién truong tong cong gy ra boi tit ca cac dién tich
diém cua khoi tru.

Chia khdi tru thanh céac dia tron rat mong, c6 do rong dx vo cung nho, khoang
cach tor M t61 dia tron 1a x. D€ tinh dién truong tai M do khoi tru gy ra, ta phai tinh

dién truong do timg dia tron co bé rong dx gy ra tai M 1a cac dE sau d6 cong cac dE
lai véi nhau theo nguyén ly chong chat.
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- Pién truong do dia tron cé bé rong dx gdy ra tai M:
+ C6 diém dit tai diém M.
+dE ¢6 phuong va chidu nhu hinh vé.
+ Do 16n cua dE

Pién tich cta dia tron bé rong dx la: dq = p.nR2.dx
Do do theo truong hop 1 cua bai nay ta duoc:

dE - dg, = P (1— X J

268y JRZ+X2

- Pién truong do cd khoi tru gdy ra tai M:

[dE = [dE.+[dE,

Do tinh chat d6i ximg truc cta khdi tru ma: jdEx = Onén: E = IdEy

+ E c6 phuong va chiéu tring véi dE
+ V& do 16n:

E = [oE = P X dx
2580z_h R? +x?

(_Z[d J _ [I J'd(R2+X )}
2e80\ 2 S VRZ+X° 2680\ 2y VR? +x?

2880 zh
= (z z+h—+R?+2? +|R? +(z-h)? )
2¢eg,
2 2 N
E = 2880( —JR2+7 +\/R +(z-h)? ) (Ej (1.71)

Dién thé:
Dién thé tai M do v6 sb cac dia tron c6 bé rong vo cung nho dx gay ra.

Dién thé tai M do mét dia tron bé rong dx gay ra la: theo trwong hop 1 ciia bai
nay thi ta co:

dv = pdx. (\/R2 x2—x)

2g €,

Dién thé tai M do ca khdi tru gay ra la:
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2g €, I

z-h

(\/ R? +x* — x)dx

2egy\
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j\/R2+x2dx— jxdx] = Ej\/R2+x dx——x\ hJ
z-h z-h

J.\/R2 + X2 dx—%h)
z-h

j\/RZ + X% dx

dv =dx

\/7
Wl

z

\/7
R

7Z—

_ %(z\/RZ 127 —(z—)JR* + (z-h)? + RN

X
JRZ 12 = du=
R? +x?

= V=X

NG
jVR2+x
IX 24R?—

JR2+X

- j\/R2+x2dx+ _[

J. \/R2+x
+R2In(x+\/R2+x2)

z

h z-h

RZ
——X
72-h V FQZ 4-)(2

Z++R? +7?
(z—h) +/RZ +(z-h)?

[z\/R2+z —(z-h)yR?*+(z-h)?> +R%In

z+JR*+2%
z—h) ++/R?+(z-h)?

D

21 =
21 =
- dee,
(Vol)

(1.72)

(két qua lang nhang qua, khong biét tinh toan c6 dung khong)
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Bai 8: Xac dinh véc to cam wrng tir B do mot diy din thiang dai c6 dong I chay
qua tai diem M cach diy m{t khoang la z.

aife

A

Cam g tir tai diém M gay ra boi dong dién thang AB dugc xac dinh bang cam
tng tir tong hop giy ra boi cac yéu té dong dién Idl trén dong dién thing do.

- Cdm g tir tai M do yéu té dong dién Idl gay ra la mot dai luong vécto dB
duwoc xdc dinh theo dinh ludt Biot — Savart — Laplace:

+ C6 phuong vudng goc voi mit phang chaa Idl va EM
+ C6 chidu sao cho 1dl, EM va dB tao thanh mot tam dién thuln.

Muén xac dinh chiéu cua dB ta st dung quy téc van dinh dc (dé st dung hon
quy tac ban tay phai). Dat dau nhon cua dinh 6c tai diém M sao cho dinh 6¢ vuong goc

v6i mit phang chua 1dl va EM (hay tudng tu’orng theo hinh hoc khong gian). Xoay
dinh ¢ sao cho chiéu quay cua dinh d¢ tir vécto 1dI dén vécto EM thi chiéu chuyén
dong tinh tién cuia dinh 6c sé 1a chiéu cua véc to dB .

Khi ta xoay dinh bc ma muén biét dinh ¢ s& chuyén dong tinh tién theo hudng
nao thi dya vao quy uée: néu dinh 6 oc quay cung chiéu kim dong ho (nhin tir dau to dén
dau nhon cua dinh) thi dinh 6¢ s& chuyén dong tinh tién vé phia trudc va nguoc lai.
Nhu véy, & truong hop trén ta di xoay dinh dc cung chiéu kim dong hd nén dinh 6c s&
chuyén dong tinh tién theo huéng tir ngoai xuyén vao trong trang gidy.

Dé dé hinh dung chiéu chuyén dong cua dinh ¢ cac ban lam thu nghiém sau:
dung t0 vit xody dinh 6¢ vao mot canh cira bang go Khi ta xoay t6 vit theo chiéu kim
ddng ho thi dinh ¢ s& di sdu vao canh cira. Mudn iy dinh c ra ta phai xoay to vit
nguoc chiéu kim dong ho.

Luu y: Trong thuc t& c6 mdt vai dinh dc khi xoay nguoc chiéu kim dong hé thi
no6 s€ chuyén dong tinh tién veé phia trude va ngugce lai: van binh gas, 6c¢ gitr canh quat
khi quay,.... Nhung quy tac van dinh 6c ma chiang ta str dung chi tuan theo quy udc &
trén.
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+ D0 16n:
_ K, IdIsing . (—» —»)
dB = 4 EMP véi 0 =\ldl, EM
Do dai cua yéu t6 vi phan dI tinh theo goc 0 la:

Do d6 dai dl vo cung nho nén c6 thé coi goc PKQ=0. Khi d6 dl 1a canh huyén
PQ

cua tam giac PKQ nén: dl =
u & Q sind

Do géc do vo cung nhod nén cé thé coi PQ 13 cung tron ciia dudng tron tim M ban
kinh r. Khi d6: PQ =r.dO

rdd0  zdoO y4
dl = s EM=_"_
Suyra: sind _sin’o "M@ sing
Viy: iB - ﬁldlsn;e _ Izdesm29 _ ”—Olsinede
4y 4n EM sin 2 dnz
sin%0

- Cam teng tir tai M do dong dién thang gdy ra la B:
a8
+ B c6 diém dat tai M.

+ B c6 phuong va chiéu trung véi phuong va chiéu cia dB

+ Do 16n:
0,
B - IdB - “_Olj‘sinede = “—Olcose‘gz
dnz 4nz :
B - Mo (cosb, —cosh,)  (Tesla) (1.73)
dnz .

Khi day dan dai vo han thi 61 — 0° va 02 — 180°. Khi d6, cdm ting tir do day dan
dai vo han gay ra tai M cach day mét khoang z 1a:

o Hl
T onz (Tesla) (1.74)
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Bai 9: Xac dinh vécto cam @ng tir B do mot dong dién tron tim O ban kinh R,
cwong do I giy ra tai diém M nam trén truc cia vong day tron va cach O mgt
khoang la z. Tim cam wng tir tai tim O cta vong day tron.

Cam Gng tir tai diém M gay ra bai dong dién tron duoc xac dinh bang cam tGng tir

tong hop gy ra boi cac yéu to dong dién Idl trén dong dién tron do.

- Cam teng tir tai M do yéu t6 dong dién 1Al gdy ra la mét dai lwong vécto dB
dwoc xac dinh theo dinh ludt Biot — Savart — Laplace:

+ C6 phuong vudng goc voi mit phang chia 1dl va AM

+ C6 chiéu sao cho ldl, AM va dB tao thanh mét tam dién thuan.

+ Do 16n:
Idlsin - —
dB = Z—; AMZO VdiG:(IdI,AM):QOO
dB = ﬁ%
At R +z

- Cam ung tur tai M do dong dién tron gay ra la B:
B = [dB = [dB«+[dB,
Do tinh chat d6i xtig ctia dong dién tron ma JdTéx = Onén: B = IdBy
+ B co diém dat tai M.
+ B co phuong vudng goc vai vong dién tron tai tam O.
+ é c6 chiéu tring véi chiéu cua @y tor M t61 O.

+ Do 16n:
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2nR
B B . _ My dl .

B = dey = IdB.sm = 4n'([R2+Zzsm(p
Mo ZT ldl R HORI ZT
4n 3 R*+2° JR? 172 2 5 )/

— MORI 2 R
an(R? +22)?
R?|

B = Lg (Tesla) (1.75)

2(R? +22)2

3
Khi z — 0 thi (RZ + Zz)/2 — R®va cam tng tir tai tim O cua dong dién tron 1a:

B = ;—ORI (Tesla) (1.76)

Bai 10: Nira vong diy din dién ban kinh R = 0,49m va khéi lwong m = 250g, c6

dong dién I = 25A chay qua (hinh vé). Hoi cAn mot tir trudng B c6 hudng va do
16m nhu the nao dé nira vong day trén lo lirng trong khong gian.

- Ntra vong day lo ling trong khong gian thi nd phai can bang vé luc, hay tong
cac vécto luc tac dung vao no6 bang 0.

Ntra vong day c6 khoéi luong m nén n6 chiu tdc dung cua trong luc:

P = mﬁ (voi 512‘1 gia toc trong trudng)
Do 16n: P=mg=10m  (liy g~ 10 m/s?)

- Ntra vong day lo lung khi tir truong tac dung luc tir 1€n nira vong day va lyc nay
c6 do 16n bang trong luc P, c6 phuong tring véi phuong cua trong lwc va cd chiéu

huong Ién trén. Tuc l1a Fco phuong va chiéu nhu hinh vé:
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Gia sir rang tir trudng ngoai 14 tir truong déu. Tai diém M, dé cho I1dl, B, F tao

thanh mot tam di¢n thuén thi B phai c6 phuong vudng géc véi mat phing gidy va
chiéu di tir ngoai xuyén vao trong to giay.

- Khi ¢6 tir truong B thi tir truong sé tac dung luc tir 1én nira vong day, luc tir co
d6 16n la:

F = [dF = TldlB.sine voi 0 = (d,B) = 90°
0

= IBxR
- Vay khi ntra vong day lo ltng thi:

< mg = IB.R

mg
B 9 77
l.7R (177)

o B = 0,2510 _ 0065 (T)

25. 314159. 0,49

Bai 11: Mét diy cap dong truc c6 dwong kinh trong d; = 2mm v6 ngoai boc chi
dwong kinh dz = 8 cm, ¢ giira 16i va vé boc 1a chat dién mdi c6 hang s6 dién moi €
= 3. Trong 15i va vé boc tich dién trai diu nhau véi mat do dién dai A = 3,14.10*
C/m. Hay xac dinh cwong dé dién truong tai cac diém cach truc mét khoang:

(a) rr=3cm.
(b) r.=10cm. Iy 82 ......................
‘ dy & ......... S 1 ‘
)
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Gia st day cap dong truc rat dai, 15i gitra tich dién duong va vo boc tich dién am.

Phén (a):
Xéc dinh cuong do dién truong tai diém M cach truc cua day cap mot khoang la
ry = 3cm.

Do ca 18i gifta va vo boc déu 1a cac vat dan nén cuong do dién truong trong 1ong
vat dan rong bang 0. Vi vay, diém M1 nam gitra hai vat dan nhung chi chiu tdc dung
cua dién truong do 161 gay ra.

Do tinh chat d6i xing truc ctia day cap nén cuong do dién truong tai cac diém
nam trén mat tru c6 truc 1a truc cua day cap thi c6 do 16n bang nhau:
- Cuong d¢ dién truong B tai diém My
+ C6 phuong nam trén dudng ndi M1 véi tam O.
+ C6 chiéu tir O t6i My (do 16i tich dién duong).
+ Do 16n:

Chon mit Gauss 1a mit cau S, c6 truc 14 truc cia diy cap va chira diém M1. Ap
dung dinh ly O — G trong dién truong ta c6: Thong lugong dién truong gui qua mat kin
S1 bang tong dai s6 cac dién tich nam trong mit kin S1 chia cho hing s6 dién moi.

Biéu thirc:
IElCTS = gQ—gl (Q1 12 tong dai sb dién tich trong mit kin Si)
0
R
A j o = (vi khong c6 dién thong qua hai mat day)
xung quanhS; 880
(0 = % B e e G et diém ten
< B J = (vi E1 bang nhau tai moi di€m trén mat
xung quanhS, €€y
xung quanh)
A.h . . .
< E2rrh = e (v6i h 1a chiéu dai cap dién)
0
A
< B, = —
' 2nreeg, (1.78)
107 N
< B o= 3,14.10 - = 6,28.10’ —
2.3,14.0,03.3.8,85.10 C

Phan (b):
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Xac dinh cuong do di¢én truong tai diém M cach truc cua day cap mot khoang la
re =10 cm.

Do c4 101 gifra va vo boc déu la cac vat dan nén cuong do dién truong trong long
vat dan rong bang 0. Vi vay, di€m M2 nam ngoai vo boc nén khong chiu tac dung cua
dién truong do 101 gitta gay ra. (duong strc bi gian doan tai noi c6 dién tich)

Do tinh chat dbi xtimg truc cua diy cap nén cudng do dién trudng tai cac diém
nam trén cung mat tru c6 truc 1a truc cia day cap thi c6 do 16n bang nhau:
- Cuong do dién truong Ez tai diem My:
+ C6 phuong nam trén duong ndi M, véi tam O.
+ C6 chiéu tir M2 t&i O (do vo tich dién am).
+ D0 16n:

Chon mit Gauss & mit ciu S, ¢6 tryc 14 truc ctia day cap va chira diém Mo, Ap
dung dinh ly O — G trong dién truong ta c6: Thong lugng dién truong gui qua mat kin
S, bang tong dai s6 cac dién tich nam trong mit kin Sz chia cho hang s6 dién mai.

Biéu thirc:
_ E d_é _ Q, v LA Y SPT -
¢, = 2 T e (Q2 1a tong dai soO dién tich trong mat
S, 0
kin S)
E dS _ QZ 3 A ;2 A N . - ,
A 2 = (vi khong c6 dién thong qua hai mat day)
xung quanhs, ‘980
E dS —_ Q2 N N . . « R A -
< B = — (vi E2 bang nhau tai moi diém trén mat
xung quanhs, ‘980

xung quanh)

A.h :
& E2nnh = . (v6ihlachidu dai cap dién)
0
A
o E, = — 2
? 2nr,c¢, (1.79)
-4
< E, = 3,14.10 - = 18810 N
2.3,14.0,1.3.8,85.10 C

Bai 12: Cho qué ciu khong din dién tAm O, ban kinh R = 15 c¢m dwoc tich dién
déu voi mat do dién tich khdi p = 1,699.107 C/m3, dwgre dit trong chan khong.

(1) Xac dinh cwong dd dién truong tai diém M cach tim O mét doan: (a) r1
=10cm; (b) ro =30 cm.

(2) Lay dién thé tai vé cing bang 0. Xac dinh dién thé tai P cach tam 20 cm.

Hoang Van Trong —0974.971.149
51



Cdp nhat 12/03/2014

Phan (1a): Xéc dinh cuong d6 dién truong E: tai diém My cach O mot khoang 10 cm:

Do tinh chat doi xtg cua qua cau tich dién nén cuong do dién trudng tai cac
diém ndm trén cung mdt mat cau tdm O ban kinh bat ky thi c6 do 16n bang nhau.

+ Ei co phuong nam trén duong thang M;O.
+ E1 ¢6 chiéu tir O t6i M.
+ Do 16n:

- Chon mat Gauss 1a mat cau S; tdm O ban kinh ri. Ap dung dinh Iy O — G (dbi
voi dién truong) ta cd: Tu thong glri qua mat cau kin Si bang tong dai s6 dién tich nam
trong mat kin d6 chia cho hang s6 dién moi eo.

- Biéu thuc:

¢1:IE1TS:&
St

€o
(v6i Q1 13 tong dién tich nam trong khdi cau ban kinh r1)

= IEldS - @
S,

(do E1 bang nhau tai moi diém trén mat cau Si)

5 €o
p.ﬂnrl3
& Edar? = 3
€y
Tl
< E = PBTR: (1.80)
-7
o E - 169.10 .3,1_30,1 _ 201038 (ﬂj
3.8,85.10 C

Phan (1b): Xac dinh cuong do di¢n truong Ez tai diém M cadch O mot khoang 30 cm:
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Do tinh chat doi xing cua qua cau tich dién nén cuong d0 dién truong tai cac
diém nam trén cung mdt mat cau tdm O ban kinh bat ky thi ¢6 do 16n bang nhau.

+ E» ¢6 phuong nam trén duong thing M20.
+ E» ¢6 chiéu tir O t6i Mo.
+ D0 16n:

- Chon mit Gauss 1a mat cau S, tam O ban kinh rz. Ap dung dinh Iy O - G (dOI
v6i dién truong) ta co: Tu thong gul qua mit cau kin Sz bang tong dai sb dién tich nam
trong mit kin d6 chia cho hang sé dién méi eo.

- Biéu thtc:

[EdS = 2

€o
(voi Q2 1a tong dién tich nam trong khoi cau ban kinh r»)

o [Eds = Q.
S

€o
& EZJ.dS = % (do E2 bang nhau tai moi diém trén mit cau Sy)
S, 0
pﬂnR3
& Ednr? = -3
€o
p.nR?
< E, =
? 3e,I} (181)
73,1405 N
o E, - L699LTILO0IS o0 (_j
3.8,85.10.0,3 C

Phén (2): Dién thé gay ra tai P cach O mot khoang 1a 20 cm.

bién thé tai P b'?lng cong ma lyc dién truong lam dich chuyén mot don vi dién
tich duong tir di€ém P ra xa v6 cung.

Theo phan (1b) thi dién truong tai mot diém ngoadi qua cau va ciach O mot
khoang x ¢6 d0 16n la:

p.nR®
3, X*

E =

Do do, dién thé tai P la:
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V = .[E& = IE-dX (trong do6 dx la vi phan quing duong dich

o
)
o
V)

pR® tdx _ pmR’ 1

V = —
3e, O-LXZ 3g, 0,2

1,699.107.3,14.0,15°
3.8,85.10™.0,2

= 339,25 (V)

Bai 13: Mot qua ciu kim loai tim O, ban kinh R = 15 cm. LAy dién thé tai vo
cung bang 0, tich dién cho qua cau dén hi¢u dién the 1500V. Hay xac dinh:

(a) Pién tich va mat dd dién tich trén mit qua cau.

(b) Cwong dd dién trwong, hiéu dién thé tai cac diém M va N lan lwot cach
tam O m¢t khodng 1a 5 cm va 45 cm.

(c) Mét d¢ dién trudng tai cac diém M, N.

e Z

Phin (a):

- Pién dung ciia qud cau tich dién ban kinh R la:
C = 4neg,R = 4r.8,85.10%.0,15

- Pién dung cta vat din bang sb dién tich can truyén cho vat dé vat dan ting lén
1V. Do d6 ta cé:

vV =

Ol

Q = CV 41.8,85.10™.0,15.1500
= 25.10° (Coulumb)

- Mdt do dién tich trén qua cau la:

Q (v6i S 1a dién tich mit cau)

S

-8
_ _Q _ 230 8,84.10° (c/m?)

4. R? 47.0,15°
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Phén (b):
- Pién truong, dién thé tai M nam trong qua cau, ban kinh rm = 5cm:

+ Vi qua cdu 1a vat dan nén dién truong tai moi diém trong long vat dan bang 0.

-

Em = 0

+ Vat dan can bang tinh dién 1a mot khodi dang thé nén dién thé tai M bang vai
dién thé tai diém nam ngay sat mat cau.
Q 2,5.10°°

Vv, = = : = 14986 (Vol
M dreg R 47.8,85.10%%.0,15 (voh

- Pién truong, dién thé tai N nam ngodi qud cau, ban kinh ry = 45¢cm:

+ Cuong do dién truong va dién thé do mot qua cau mang dién gay ra tai mot
diém nam ngoai qua cau bang cuong do dién truong va dién thé _gay boi mét dién tich
diém c6 dién tich bang dién tich ctia qua cu va dit tai tim qua cau do.

Cuong dg dién truong tai N:

-8
E, - Q _ 2,5.1c_)12 . _ 11101 (Ej
dmee,] 47.8,85.10™.0,45 C
Dién thé tai N:
-8
V, = Q_ _ 2510 = 4995 (Vo)

4mee, Iy 47.8,85.10™"2.0,45
Phan (c):
- Mdt do dién truong tai M, ban kinh rv = 5Cm:

Do khéng c6 ning lugng dién trudng trong long vat dan rong nén mat do ning
luong di¢n truong tai M bang 0.

- Mdt d¢ dién truong tai N, ban kinh ry = 45cm:

W, = ZggE) - 188510711101
2 2
. J
= 545.10 (—Sj
m

Bai 14: M{t dong dién thing dai v han c6 dong dién khong dbi 1A chay qua.
M6t khung day hinh chir nhat ABCD dit trong mit phing di qua dong dién. Cho
canh AB = 30cm, BC = 20cm. Doan AB song song véi dong dién, cach dong dién
10cm. Hiy xac dinh tir thong di qua cudn diy. Cho hing s tir thim cia méi
truwong bang 1.
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A
L 2

dS

30cm

B®

10cm

Cam tmg tir do dong dién dai v6 han gy ra tai mot diém cach day mot khoang x
A B co phuong vudng goc voi mit phing gidy va co chidu di tir ngoai vao trong trang
gidy (duoc xéc dinh dua vao dinh ludt Biot — Savart — Laplace cho timg yéu t6 1dI).

Tuwr thong (thong luong tue truong) di qua khung day 1a:

[BdS
ABCD

Ta co: tai cac diém nam trén duong thang song song v6i day dan thi cam tng tix
c6 do 16n bén,g nhau. Va ta chon chiéu cta vécto phap tuyén ds di tir ngoai xuyén vao
trong trang giay.

(c6 thé chon theo chiéu nguoc lai, vi mat S 1a mat ho. Néu mit S 13 mit kin thi nhét
dinh phai chon chiéu vécto phap tuyén tir trong ra ngoai)

Chon yéu t6 dién tich dS c6 bé rong dx vo cing nho, nho toi mirc cam Ung tir tai
moi diém trén yéu t6 dS do c6 dd 1on bang nhau. Khoang cach tir dS téi day dan 1a x.

Do do:
$ = [Bds (vi goc gitta B va dS bing 0)
S

03 LLAB % dx LAB .
$ = I | ABdx = Wo_'J'_ - Wo_'_mx‘
0,1

X 21

21 o1 o1

b = 1.1.1,26.10°® 03I E _ 31510°
21 0,1

Bai 15: Mt day tich dién lién tuc nam doc theo truc Ox tir diém x = xo dén +oo.
Mat do dién tich dai trén day la Ao. Tinh cwdong do dién trwomng va dién the tai goc
toa d O.
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A0

A

Dién truong tai O:

Pién trudng tai O do tat ca cac dién tich nam trén day tich dién giy ra. Gia st
day tich dién duong.

Chia soi day thanh nhitng yéu t6 vi phan vo cing nho c6 do dai dx va cach gbc
toa do mot khoang 1a x.

- Pién truong do yéu té dx gdy ra tai O:
+ dE c6 phuong theo truc Ox.

+ dE c6 chiéu nguoc véi tia Ox.

+ Do 16n:

dE - 94 _ _AOx

A g X’ A g X’

- Dién truong do cad doan day dai gady ra tai O.

E = [dE - AT% _ A(i)

dng, 5 dre, \ X

o0

Xo

_ A

e X,

Dién thé tai O:

Pién thé tai O 1a cong ma lyc dién truong thuc hién dé chuyén mot don vi dién
tich duong tir O ra xa vo cung.

- Pién thé tai O do mét yéu té dx gady ra la:
X
av = 49 o Adx

4me,X e X
- Pién thé tai O do ca ddy dan gay ra la:

Ao [OX
dne, ; X

V:jdvz

V = o (vi tich phan trén la phan ky)
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Bai 16: Mgt thanh din hinh try, khoi lrgng 0.72 kg, ban kinh tiét dién 6 cm, c6
dong dién I = 48A chay qua theo chi¢u miii tén, nim trén hai thanh ray c6 do dai
L = 45 cm déit song song va cach nhau m¢t khoing d = 12 cm. Toan b¢ hé dugc
diit trong mot tir truong déu c6 do 16n 0.24 T, h|r0'ng vudng goc voi mat phang
chira thanh din va thanh ray. Thanh din ding yén & mot diu cia ray va bit dau
lan khong trugt theo ray. Tinh toe dd ciia thanh din tai thoi diém roi khoéi dau
kia cua ray.

> (
o

- Khi thanh dan hinh try dugc dit trong tir trudng B thi tir truong s€ tac dung luc
tir F 1én thanh. Luc tir F duoc xac dinh nhu sau (tinh theo dinh luat Ampere):

+ F o phuong vudng goc v6i mit phang chira Idl va B.

+ F ¢6 chiéu sao cho 1dl, Bva F tao thanh tam dién thuan nhu hinh v& (quy tic
van dinh oc hodc quy tac ban tay phai).

+ DJ 16n:
F = 1fdiBsine = I[Bdl  (dogéc o giia Idl va B bing n/2)
F = IBd

- Duéi tac dung cua luc F thi thanh dan hinh tru lin khong truot tir dau A dén dau
B cua thanh ray. Gia sir ma sat lan khong dang ké va toan bd hé dugc dat trong chan
khéng.

Ap dung dinh 1y vé dong ning ta c6: Do ting dong ning cua vit trong mot
khoang thoi gian bang cong cua lyc dit vao vat trong khoang thoi gian do. Do do:

Cong cia lyc F = D¢ tang dong ndng cia chuyén dong tinh tién + Dé tang
dong nang chuyén dong quay cua thanh tru.

mv’ 1
FL = . 0
2 2
(v6i I 1a mdé men quan tinh cua thanh tru di véi truc quay, o 14 van téc goc)
mv’
FL =
2

(trong d6 mij va ri 1a khéi lwong va ban kinh quay ctia chit diém thi i trong thanh try)
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R
m . 2
Ma: yomi? = [o———.2nrd.r’.dr  (Mat do khdi lwong x Vi phan thé tich)
0

2nRd
R
> mrp = —Tr3dr _ mef _ mR
H : R 4|, 4
Talico: © = —
a lai co: R
Suvra FL = mv2+ v: mR® mv2+mv2R B Vz(m+m_RJ
e 2 2R? 4 2 8 2 8
Vay:
8FL
\Y) - =
m(4+R)
, - [BlBAL _ [848.024012045
m(4+R) 0,72(4+0,06)

v ~ 13 (m/s)

Bai 17: Mét day din dwoc udén nhw hinh vé, ¢é6 dong I = 5A chay qua. Ban kinh
cung tron la R = 3 cm. X4c dinh d§ 16n va huwédng ciia cim rng tir tai tim cia
cung tron.

Ail

B
m
B @

Cam ung tur (cuong do tur truong) B do ca day dan ABCD giy ra tai diém O. Ap

dung dinh luat B — S — L d¢ tinh tir truong do mot phan tir dong Idl gdy ra va ldy tich
phan trén toan bo day dan ta duogc:

D
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B C D
B - [ - [d + [dB + [dB
A A B C

—

C
B = j dB  (vi trén doan AB va CD thi Idl cing phuong véi T, r 1a khoang
B
cach tu Idl té1 O)
+ B co phuong niam trén dudng thang vudng goc voi mit phing gidy.

+ B c6 chidu di tir ngoadi vao trong trang gidy (quy tic van dinh dc).

+ D3J 16n:
aR
d I
B = j—z (do 1d1 LR)
) R
R
-6
B = j’ = “0 _ 126105 5 e510° (1)
41tR ) 8.0,03

Bai 18: Mt solenoid véi n = 400 vong/m c6 dong dién bién thién I =30(1 — e159) A
chay qua. Mot cudn day co tong cong N = 250 vong, ban kinh 6cm dwgc dat dong
truc vao trong long cia solenoid. Tim suat dién dong ciAm ng xuat hién trong

A A
cudn day.
!
RRARRRDARIVVAVRRVRJRNRDRR/XRXRJIRXRR X

|
//// J

Suat dién dong cam tng xuat hién trong cudn day cd 250 vong day 1a:

Ap dung dinh luat Faraday: Suit dién dong cam tng xuat hién trong mot vong day
bang va trai dau vai toc dg bién thién cua tur thong theo thoi gian qua vong day dan do.

Ta co:

N
dt

Trong d6, N 14 tong s6 vong day va g 1a tir thong glri qua vong day.

Ma: B = pnl
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(v6in 14 s6 vong day/m cua solenoid va I 1a cuong d6 dong dién chay trong solenoid.
Két qua nay co duogc la do ap dung dinh luat Ampere vé dong toan phan dé tinh cam
ung tir trong solenoid)

= ¢ = [BdS (v6i S 1a dién tich vong day tron bén kinh R)
S

s = poNnlLuR?

Do do:
2
e = —N d(“O'r;'t' R 250.1,26.10°°.400.1R?30,1—e % )
(46 bién thién nay chinh 1 dao ham cia tir thong theo thoi gian)
— ¢ = —-19R*e™

Suat dién dong cam Gng c6 gia trj tuyét ddi giam dan theo thoi gian chimg t6 do
bién thién cua tir thong giri qua cac vong day la giam dan theo thoi gian.

Bai 19: Mot thanh dai 14 cm dwgrce tich dién deu, c6 dién tich tong cong 1a —22 pC.
Xac dinh cwong d dién trwong va dién thé tai diém nam trén truc thanh, cich
trung diém ciia thanh mét khoang 13 36 cm.

— M
dE YdE,
z
AT X * B
d=14cm

Dién truong:
- Pién trudng gy ra tai M 1a dién truong tong cong gy ra boi tit ca cac dién tich
diém c6 trong thanh day.

- Chia thanh day thanh nhiing yéu t6 c6 d6 dai dx vo cing nho (nho téi mirc coi
nhu 13 mot dién tich diém hozc dién truong do nhitng dién tich diém trén do gay ra tai
diém M 1a bang nhau) va cach trung diém cua soi diy mot doan la x. Dé tinh dién
truong tai M do soi ddy gy ra, ta phai tinh dién truong do timg yéu t6 dx gy ra tai M

la cac dE sau d6 cOng cac dE lai v6i nhau theo nguyén 1y chong chit.
- Tinh dién truong do yéu té dx gdy ra tai M:
+ C6 gbe dit tai M.
+ Pién tich cua yéu té dx 1a: dg=A.dx  (v6i A = — g/AB la mat do dién dai)
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+ Dién truong dE c6 chiéu nhu hinh v&, ¢6 phuong hop v6i dudng trung truc cua
AB mot goc 0.

+ D6 16n cia dE 1a:

g = - 4
dnee, I
1 Adx

Anee, (X2 +22)

- Dién truong do ca doan day gay ra tai M:
B 007 007 007
E = jdE - jdEx+ jouzy

-0,07 -0,07 -0,07
0,07

Do tinh chét d6i xtg ctia sgi day nén jdEx 0. Suy ra: E = IdEy
~6,07 0,07

0,07

+E co phuong va chiéu tring v6i dE,

+Vé do 16n:
0,07
E = j dE

-0,07

y

cos9

dE, = dEcosO = 1 2kdx2

g dnse, (22 +X°)
0,07 0,07

A dx C0Ss0

=E - —JO?EX ) dnee, gy (Zz"'xz)

de

Taco: X=ztand =dx=——;
C0os“0

Do do:

N T z do.cosd
cos’®  z°
cos%0

)\, @
= 2 Jcosede =
Anece,z s
A 0,07
2nss,z 00T 17

E =
4nee,

4

sinf|] = ! zi.sin¢>

2neg,z ° 2nee, Z
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-22.10° 0,07 ¢ N
_ , — = -15.10°| =
14.107.218,85.10".0,36 /0,072 + 0,362 C

Dién thé:
Dién thé tai M dowyé'u t6 vi phan dx giy ra dugc tinh bang céng ma luc dién
truong cua dx dich chuyén mot don vi dién tich duong tir M ra xa v6 cung.
Dién thé tai M do dx gdy ra la:
d Adx
v = 9

Ang ;.1 Ang g\ X +2°

Dién thé tai M do ca thanh day giy ra 1a: 4p dung nguyén ly chong chat (ddi véi
dai lugng vo hudng) ta dugc:

o Adx

_J07 AneeNX+2°

A% dx A —
V = 2 I = IN\X + VX +2
dneey o \x?+272 2ne g,

vV = A [In(0,07+«/0,072+22)—Inz]

Vo= |imzn“\/i = [dv =
i=1

N—>c0 ©=

0,07

0

2ne g,
v = M 007+ \0,07% +2°
2nsse, A
-22.10° 0,07 +4/0,072 + 0,362
= In= ’ ’ = -2,29.10°
14.102.218,85.10 0,36 (VoI

Bai 20: Mot thanh din dién c6 mat d9 khoi lwgng 1a 0.04 kg/m, dwge treo bing
hai s¢i diy d4n mém cho dong dién I chay qua, dit trong tir trwong Bin = 3,6 T,
huwéng vudng géc vao trong mit phiang. Dong dién I phai c6 hwéng va do 16m nhw
thé nao dé khong c6 sirc ciing trén cac day treo.

!

P
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Dé khong co sirc cang trén ddy treo thi lyc tir do tir truong tac dung lén thanh dan
phai c6 do 16n bang vo1 do 16n cua trong luc va nguoc chiéu véi chiéu trong luc:

—

F=-pP

Ma cam ung tur B c6 phuong vudng goc voi mat phang khung day, c6 chiéu di

tur ngoal vao trong. Ap dung dinh luat Ampere vé lyc tir tic dung 1én dong dién ta co

|d| , B , F phai tao thanh mdt tam di¢n thuan. Do do6, dong I phai co chiéu tir trai sang
phai (hinh v¢).

Ta c6 ve do 16n:

F =P
Bfdl = mg < IBL = 004Lg
L
— | = 0,049 — 04 — 1 (A)
B 3,6 9

Bai 21: 21: Mot day din gdm vong dily tron c6 ban kinh R va hai doan déy thiang,
dai, nam trong cing mot miit phang DAy din cé dong dién I =7A chay qua theo
chiéu miii tén (hinh v&). Tim biéu thirc clia vécto cim tng tir tai tim ciia vong

day.

\ 4

I=7A

Cam Ung tir tai tAm cua vong day tron 1a cam Gng tir tong hop do vong day tron
va doan day dan thang dai gy ra.

- Cam g tir do doan ddy dan thang dai gdy ra tai diém O cdch doan ddy mét
khodng bang R la vécto B, :
+ C6 phuong vudng goc v6i mit phang vong day.

+ C6 chiéu di vao trong (xac dinh theo quy tic vin dinh ¢ hodc ban tay phai)

- Cam ng tir do vong dady tron gdy ra tai tam O ban kinh R la vécto B, :
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+ C6 phuong vudng goc véi mit phang vong day.

+ C6 chiéu di vao trong (xac dinh theo quy tic vin dinh ¢ hodc ban tay phai)

Do B, va B, cung phuong, cung chiéu nén vécto cam tng tir tong hop B ciing
cung chiéu véi B, va B, . Vé d 16n:

B = B/ +B,
I I I

Ko Rt Bl 14 g)

2R 2R 21 R

1,26.10°.7 5,81.10°
LA gy - BB )

B = T
2R R

Bai 22: Mot cudn c6 15 vong day, ban kinh R = 10 cm, dwgc cuén quanh mét
solenoid c¢6 ban kinh 2 cm va n = 1000 vong/m. Dong dién chay trong solenoid
theo chiéu miii tén (hinh vé) va bién thién theo quy luit I = 5sin(120t) A. Tim biéu
thirc ciia suét dién dong cam ng trong cudn c6 15 vong day.

Ol

7!

L o—w—

Suat dién dong cam tng xuét hién trong cudn day cé 15 vong day la:

Ap dung dinh luat Faraday: Suit dién dong cam tng xuat hién trong mot vong day
bang va trai dau vai toc dg bién thién cua tur thong theo thoi gian qua vong day dan do.

Ta co:

N
dt

Trong d6, N 14 tong s6 vong day va Og 1a tir thong giri qua vong day.
Ma: B = py.nl

(voin la sd vong day/m cta solenoid va I 1a cudong do dong dién chay trong solenoid.
Két qua nay c6 duoc 1a do 4p dung dinh luat Ampere vé dong toan phan dé tinh cam

ung tir trong solenoid)

Hoang Van Trong —0974.971.149
65



Cdp nhat 12/03/2014

= @ = I BdS (v6i S 1a dién tich tiét dién cua solenoid)

d = Honlm2’

Do do:
e = Nd(“+i'-4“) = -15.1,26.10°.1000.47.5(sin(120t))
(46 bién thién nay chinh 14 dao ham cia tir thong theo thoi gian)
= & = —1425.cos(120t)

Suat dién dong cam tng co gia tri tuyét doi bién thién tuan hoan theo ham cosin.

Bai 23: Mt qua cau dic, ban kinh 40 cm, tich dién déu trong toan bd thé tich véi
dién tich tong cfng 1a +26uC. Tim d 16n va huéng cia cuwong do dién truong tai
nhirng vi tri cach tim qua cau m¢t khoang:

(@) 0cm.

(b) 10 cm.
(c) 40 cm.
(d) 60 cm.

Mat d¢ dién tich khoi cua qua cau dac la:

B 26.10° B 39.10°
2nR®

4
—nR?®
3

Cuong do dién trudng tai cac diém O, M1, Mz va M3 tuong (mg cach tim qua cau
la Ocm, 10cm, 40cm va 60cm déu c6 diém dit tai diém twong Gmg va c6 chiéu tir tim
ra ngoai (do qua cau tich dién duong).

Vé d6 lon: Do tinh chat ddi xung cua qua qéu nén do lon cua dién truong tai
nhirng diém cach tdm mot khoang bang nhau thi bang nhau. Ap dung dinh luat O — G
trong dién truong ta duogc: Dién thong giri qua mat kin chira ting diém tuong ung thi
bang tong dai so dién tich nam trong mat kin d6 chia cho hing s6 dién eo.

Phén (a):
Dién truong tai tAm qua cau bang 0.
Phan (b):
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Tinh d6 16n dién truong tai diém M cach tdm mot khoang 10 cm:

Chon mit Gauss 13 mat cau S; tdm O ban kinh OM1. Ap dung dinh luat O — G ta
duoc:

(Q1 1a tong dai sb dién tich nam trong mit cau Si)
0

[Eds = 2
S, €

4 3
p—nOM; . 5
5 & 3.21R%,
E - 3910°%4n0OM; M
' 3.21R%,.4nOM? b1, R®
e _ _390L10° ( Nj
"7 611,26.10°04° ! C

Phén (c):
Tinh dg 16n dién trudong tai diém M ndm trén mat qua cau ban kinh 40 cm:

Chon mit Gauss 13 mit cau S tim O ban kinh R. Ap dung dinh luat O — G ta

duoc:
Ei = @ T TR
j 2 - (Q 1a tong dai s6 dién tich cua qua cau)
S 0
[E,ds = Q o gar? = 2
S €9 €
- Q _ _Q
2 2 - 2
4nR°¢, 4ne R
-6
E, = 26'10_6 > = 10,26 (E)
47.1,26.10°.0,4 C

Phan (d):
Tinh d¢ 16n dién trudng tai diém M3 cach tAm mot khoang 60 cm:

Chon mit Gauss 13 mit cau Sz tdm O ban kinh OMs. Ap dung dinh luat O — G ta
duoc:

[Eds = 2
S3

. (Qz=0Qla téng dai sb dién tich nim trong mat cau S3)
0
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[E..ds, 89 & E,4n0M? = 89

S, 0 0
6

£ - Q - 26.10

g, 4nOM2  1,26.10°47.0,6

E, = 456 (ﬂj
C

Bai 24: Mot thanh c6 d§ dai L nam doc theo truc x (hinh vé). Pau bén trai ciia
thanh dwoc dat tai goc toa d¢. Thanh dwge tich dién khong déu véi mat do dién
tich dai 1a A = o.x (o 12 mét hing sé6 dwong).

(a) Pon vi cia a la gi.
(b) Tim dién thé tai diém M cach gbc toa dd mot khoang d.

AY

A
A\ 4

v
x

Phén (a):
Mat 3o dién dai A c6 don vila C/m. Ma A = a.X
= a = A/X (x ¢c6 don vi 1a m)
Vay a. c6 don vi la C/m?,
Phén (b):

Tim dién thé tai diém M do thanh tich dién gy ra. Do thanh tich dién dwong nén
dién thé tai M mang dau duong.

Pién thé tai M 1a cong ma lyc dién truong thuc hién dé chuyén mot don vi dién
tich duong tir M ra xa vo6 cung.

- Pién thé tai M do yéu t6 dx céch goc toa do moét doan X 14:

v - dg _ Adx _ oX.dx
4me, X 4me,(x +d) 4me, (X +d)

- Pién thé tai M do cd thanh tich dién gay ra la:
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o F X o 7 d
Vo= [dv = 2 _dx = J(l——)dx
4ne, 3 X+d 4ne, g X+d
(03 L
V = X —d.In(x+d
()
V = -2 [L—d.In(L+d)+din(d)]
4re,
o d
Vo= L+d.In——
47180( " L+dj (Vol)

Bai 25: Bén diy din thing song song dai vé han c6 cung dong dién I = 5A (hinh
v€). Cac dong dién A va B hudng vudng géc vao trong mat phang hinh vé. Cac
dong C va D hudng vuong goc ra bén ngoai mat phang hinh vé. Tim d¢ lon va

hwéng cia cam Gng tir B tai diem M nam & tAm hinh vuéng ¢é canh 0,2m.

B Q- pORS

0,2m

Bac

W <

Cam g tir tai tdm O cua hinh vudng 1a cam mg tir tong hop do 4 diy dan song
song dai v0 han gay ra:

B - Ba+BotB 4B,
- Cam ung tu tai tam O do day dai vo han di qua A gdy ra la:
Ba = 1 [1dlAC
dn C
+ Ba co phuong va chiéu nhu hinh v&. Chiéu duoc xac dinh theo quy tic vin
dinh oc.

I
+Po16n: By = Jﬁ
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(cong thirc nay dugc chimg minh ¢ bai tim cam mg do day dan thing dai vo han giy
ra tai mot diém cach day mot khoang la z)

la:

- Tuong tu, ta ¢6 cam Ung tur tai tam O do day dai vo han di qua B, C, D gay ra

+ C6 phuong va chiéu duoc xac dinh theo quy tic vin dinh ¢ (hinh v&).

+ C6 cung d¢ 16n:

|
Be = B = By = 27:L2)A (do OA = OB = OC = OD)

Do Ba cung phuong va cung chiéu véi Be; Bes clung phuwong va cung chiéu véi

Bb nén ta co:

gAC = EA +§c ; gBD = §B +§D
2.4,1 2.u,1
BAC = BA+BC = 0 = 0 = BBD
o AB. f TABA2

—

Viy: B = Bac+Bep
+ B c¢6 phuong niam trén mit phing vudng goc voi cac day dan dai vo han.

+ B ¢6 chiéu hudng xudéng dudi nhu hinh vE.

+ Do 16n:
1.2+/2 211,
B = /B..+B.. = 2B, = Ho4¥e _ 0
Ae TER Ae TABA?2 n.AB
-6
5 _ 12610°25 _ . .. 1)
1t.0,2

Bai 26: Thanh din c6 thé trwgt khong ma sat trén hai ray song song, dat cach
nhau m{t khoédng | = 1,2m. Toan by h¢ duwgc dit trong tir truong déu c6 do 16n B
=2,5T hudng vuong goc vao trong mat phang hinh vé.

(a) Tinh lye lwe khong d6i Fapp cn thiét dé trugt thanh din sang phai véi

toc do 2 m/s.

(b) Tinh cong suit téa ra trén dién tré R = 6.
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Bai 27: Mt qua cau khﬁng din dién duong kinh 8 cm, tich dién déu trong toan
bd thé tich véi dién tich tong cong la +5,7uC. Tinh dién tich chira trong cic mit
ciu dong tam véi qua ciu c6 ban kinh.

(@ ri=2cm.
(b) r.=6.cm.

Tim dg lon va hudng cia cwong do dién truwong tai cac mat cau dong tam
do.

Mait d6 dién tich khdi cua qua cau dic 1a:
p = Q = 3Q l\ d'f\ tr h o 5 A

4 o3 InR® (Q 1a dién tich cua qua cau)

—7

3

Cuong d6 dién truong tai cac diém M, My twong Gng cach tAm qua cdu 1a 2cm,

va 6¢cm déu c6 diem dat tai diém tuong g va cé chi€u tir tdm ra ngoai (do qua cau
tich dién duong).

V& do 16n: Do tinh chat d6i xing cua qua cau nén do6 16n cua dién truong tai
nhig diém cach tim mot khoang bang nhau thi bang nhau. Ap dung dinh luat O — G
trong dién truong ta dugc: Dién thong giri qua mit kin chira timg diém tuwong Gmg thi
bang tong dai sé dién tich ndm trong mit kin d6 chia cho hang sé dién &o.

Phin (a):

Dién tich chtra trong mit cdu S1 tdm O ban kinh OM; = 2cm Ia:

3
3Q 4nOM; _ Q (s
4mR® 3 R

bién trudong tai mat cau Si:

Chon mit Gauss 13 mit cau S1 tdm O ban kinh OM;. Ap dung dinh luat O — G ta
duoc:

Eds - 2

S, €9
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[Epds, = igowlf & E4nOM? = igowlf
5 gR gR
E, = Q 7 OM,
4ne,R
-6
- 0,02.5,7:(;[0 = 14,06 (E]
41.1,26.10°.0,08 C
Phén (b): Tuong tu
Dién tich chtra trong mit cdu Sz tdm O ban kinh OM_ = 6cm Ia:
3Q 4nOM:3 Q
Q = Ve = R 3 = M

Dién truong tai mat cau Sy:
Chon mit Gauss 13 mit ciu S, tdm O béan kinh OM,. Ap dung dinh luat O — G ta
duoc:

JEds, = %
S, €o
[E,ds, = igowlg & E,4nO0M2 = %omg
s, &R &R
E, = —2 _om,
4ne R
-6
o~ 00657.00° (E)
47.1,26.10°.0,08 C

Bai 28: Tinh cwong d6 dién truwong va dién thé tai diém P nim trén truc caa bén
vanh khan tich dién déu véi mat do dién tich mat o (hinh vé).
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Dién truong:
- Pién truong gay ra tai P 1a dién truong téng cong gy ra boi tt ca cac dién tich
diém ndm trén dién tich bé mat ctia ban vanh khuyén.

Chia ban vanh khuyén thanh cac yéu t6 xuyén c6 d6 rong dr vo cung nho, ban
kinh r. D€ tinh dién truong tai P do vanh khuyén gay ra, ta phai tinh dién truong do

timg yéu to xuyén c6 bé rong dr gdy ra tai P 1a cac dE sau d6 cong cac dE lai véi
nhau theo nguyén 1y chong chat.

- Pién truong do yéu té xuyén cé bé rong dr gdy ra tai P, tdm yéu té xuyén cdch
P mot khoang z la:

+ C6 diém dit tai diém P.
+dE c6 phuong va chidu nhu hinh vé.
+ D0 10n cua dE:

Dién tich cta yéu té xuyén bé rong dr 1a: dq = o2nr.dr (r 1a ban kinh yéu t6
xuyén tuong Ung)

Do dé theo truong hop 1 ciia bai truée vé dién truong do vong ddy tron tich dién
gay ra ta duoc:

1 G27r.z 1 or.Z
Sdr = & dr
dne € (r2 + 22)3 2¢& € (r2 + 22)3
- Pién truong do ca ban vanh khan gay ra tai P:

E - [€ - [d&,

dE = dE, =

+ E c6 phuong va chiéu tring véi dEy
+ Ve do 16n:
b b (p2 L 52
oz r oz ¢d(r°+2z%)
E:jdEVZZ Iz z/Zdr: Jz 22
£8€, (r +7 )3 deg, (r +Z )3

a a

b
b

a

o0z 1 o0z 1
E = = —
4egy| _ 1 2 2 24\ AJ1? + 22
2

6z 1 1 j (N)
E - - =
2¢e0\ a2 +22 b2+ 272 C
Dién thé:

Dién thé tai P do vo s cac vong xuyén c6 bé rong vo cuing nhé dr gay ra.
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Pién thé tai P do mdt vong xuyén bé rong dr gay ra |a: theo trieong hop 1 ciia
bai trueoc vé dién thé do vong day tron tich dién gdy ra thi:

c.2mr C.r
dv = dr = d
Ang N TP +2° 2egVI? +2°
Dién thé tai P do ca ban vanh khan gay ra la:
2A(r? +2%)

rdr
Jov = o fm roe s

c r? +z* c ( > z)b
= = r‘+z
4eg, 1 2e g, a
2
v = ¢ (\/b2+zz—\/a2+zz) (Vol)
2e g,

Bai 29: Mgt vat dan hinh tru dai v6 han, ban kinh R, c¢6 dong dién I chay qua
(hinh v€) véi mat d¢ dong J khong deéu trén tiet dién vat dan, J =br (v6i b 1a hang
s0 va r 12 khoang cach tinh tir truc ctia hinh tru). Tim dé 16n cam Gng tir B tai
nhirng diém nam cach truc hinh tru mot khoang:

(@ ri<R.
I
(b)r.>R. <+
0]
:
My
R
) M,

Do tinh chat d6i xing cta vat dan hinh tru nén cam (g tir tai tai nhiing diém
cach truc hinh tru mdt khoang bang nhau thi c6 d¢ 16n bang nhau.

+ Cam (g tir c6 phuong 14 tiép tuyén cua tiét dién chira cac diém do.
+ Cam tng tir c6 chiéu duoc xac dinh theo quy tic van dinh dc.
+ Do 16n:

Phén (a):

Chon mot duong cong kin la duong tron tam O ban kinh ri. Ap dung dinh luat
Ampere vé dong toan phan ta c6: Luu s6 ctia vécto cam ung tir theo duong tron tam O
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ban kinh r1 bang tong dai sb cac dong dién xuyén qua dudng tron d6 nhan véi hang sd
ttr tham Lo

Ta co:
Bl - p,[ids
C, S

Trong d6, Ci1 la duong tron tam O ban kinh ry, S1 1a hinh tron tdm O ban kinh ry,
J1a mat do dong dién phu thudc vao khodng cach t&i truc hinh tru va dS: 1a vécto

phap tuyén ctia mit S1. Ta chon dS: cung chiéu véi chiéu dong dién.
f
= B.2nr = Mo.[ br.2mr.dr
0

3

< Bpu2an = anuoj.rzdr = 27tbu0%
0

Phén (b):

Chon mét dudng cong kin 1a dudng tron tAm O ban kinh ro. Ap dung dinh luat
Ampere vé dong toan phan ta co: Luu s6 ctia vécto cam tng tir theo dudng tron tim O
ban kinh r bang tong dai sb cac dong dién xuyén qua dudng tron d6 nhan véi hang sd
tir thAm o

Ta co:
fBdl = y,[3d5
c, S
Trong do6, C> la duong tron tam O ban kinh r2, S 1a tiét dién cua vat dan hinh try,

J1a mat do dong dién phu thudc vao khoang cach t6i truc hinh tru va dS Ia vécto

phap tuyén cta mat S. Ta chon dS cung chiéu véi chiéu dong dién.
R
< B,.2nr, = HoJ. br.2zr.dr
0

3

R
< B,.2ar, = 27tbuoj.r2dr = 27tbu0%
0

R3
= BZ = bMO 3_r
2
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Bai 30: Thanh din cé thé truwgt khong ma sat trén hai thanh ray song song, dit
cach nhau mot khoang |. Toan b hé dwoe dit trong tir trwong déu g hwéng
vudng goc vao trong mit phing hinh v&. Mot lye khong doi cé6 do 16n F,,, =1N
lam thanh dan trwgt déu sang phai véi toc do 2m/s. Bé qua lyc ma sat.
(a) Tinh cwdong do dong dién chay trong dién tré R = 8Q.

(b) Tinh cong suit téa ra trén dién tré R.

A
v

Phén (a):

Ap dung dinh ludt Faraday ta c¢é: Suét dién dong cam ung trong mot vong diy
dan bang va trai dau voi toc do bién thién theo thoi gian cua tir thong gui qua vong day
do.

_4ds
dt

Gia str, ban dau chua c6 luc Fapp tac dung va thanh dan cach dau ndi véi dién tro
mot khoang 13 a. Khi d6 tir thong guri qua vong day dan kin tai thoi diém t gidy la:

ds = |BdS = B.S, (v6i St 1a dién tich khung day sau t gidy)
St

¢ = Bl(a+2t)
(vi | 14 chiéu rong khung day va (a+2t) 1a chiéu dai khung day sau t giay)

Viy suat dién dong cam ung chay trong vong ddy 1a:

. _ _9¢s _ d(BlL(a+20) __Blfa+2t)
dt dt
e = 2Bl

Dau trir biéu thi ring suat dién dong cam Gng sinh ra dong cam tmg sao cho tir
truong ma dong nay sinh ra Chong lai su bién thién cua tir thong sinh ra n6. Theo dinh
luat Lenz thi dong nay s& c6 chiéu nguoc véi chiéu kim dong ho.
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Do do, cuong do dong dién chay trong dién trd R 1a:
281 2BI _ BI

€
R~ R 8 "4 W

Phan (b):

Cong suit toa ra trén dién tro R 1a:
BIY’ B2
P:R|2:8(—j = —

4

Bai 31: Mét electrén chuyén dong trén quy dao tron (hinh vé) cé dong ning Eq =
22,5eV (1eV =1,6.10"° J), cAm g tir B =4,55.10* T.

(a) Tinh ban kinh quy dao dién tir, biét khéi lwong electréon m = 9,1.10°%! kg
va dién tich q = 1,6.10"%° C.

(b) Chu ky chuyén ddng ciia electrdn.

\Y
e
®B
Phan (a): Ta ¢6:
A = ) R 1 .,
- Pong ning cua electron la: B, = 5 mv
V2
- Gia toc hudng tdm cua chuyén dong tron la: a = E

- Theo dinh luat IT Newton ta co: F = ma
Tw 3 phwong trinh trén ta suy ra ban kinh quy dao la:
Vv mv? 2E,

R = — = =
a F F

Hat electron chuyén dong trong tir truong B nén chiu tic dung mét luc ¢6 do 1on
la:
F = gvB.sina (trong d6 o 1a goc gitta V va B, a. = 90°)

Viay ban kinh quy dao ciia chuyén dong tron 1a:
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2E, _ 2E, _  2F, J2mE,

R = _ = = —_— =
F qvB 4B /@ gB
m

31 -19
N J2.9,1.101€;22,5.1,6.}O _ 0035(m) = 35(cm)
1,6.107°.4,55.10

Phén (b):
Van tdc goc: © = v
- Van toc goc: R
- Chu ky cta chuyén dong tron:
2 2R 2nR 2nR~/m
T = R e _ e _— — -
® Vv 2E, v 2E,

m

-31
T 2n0,035y9,1.10% 78.10° (giay)

J2.22,5.1,6.10™

Bai 32: Mot soi day thing dit nam ngang c6 dong I = 28A. Hoi chiéu va dj lom
cua tr truong bang bao nhiéu dé né gay ra mot lwe can bang voi trong luwgng cua
soi diy. Cho biét khoi lwgng trén mét don vi chiéu dai cia s¢i diy la: m/L = 46,6
g/m.

Dé Iyc tir do tir trudng gy ra cin bang véi trong luong cia soi day thi:

F = -P

Ma dong dién I ¢ chiéu tir trai sang phai va nam trén mdt phang trang gidy. Ap

—_—

dung dinh luat Ampere vé luc tir tic dung 1én dong dién ta co 1dl, B, F phai tao

thanh mdt tam dién thuan. Do d6, cam Umg tr B phai c6 phuong vudng goc vGi mat
phang gidy va c6 chi€u tir ngoai vao trong (hinh v¢).

Vé do 1ém:
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F =P
Bfdl = myg < IBL = 466.10%Lg

-3
B - —46’6'I10 9~ 166102 (T)

Bai 33: Mot diy din thing dwoe tach thanh hai nira vong tron nhw nhau, c6 dong
I chay qua. Xac dinh cwong d¢ tir trwong tai tim O cia vong tron.

v

\ 4

Qe

Cam g tlr tai tam O 14 cam ung tir tong hop do dong dién chay trong hai doan
day thang va hai ntra vong day tron gay ra.

+ Cam tng tir do dong chay trong hai doan day thang gay ra tai diém O bang 0 vi
goc gitta Idl va rbang 0° va 180° (vé6i I 14 vécto hudng tir dl t6i O).
+ Cam tng tir do dong chay trong hai ntra vong day tron gay ra tai diém O:

Cam ung tir do dong chay trong nira vong day phia trén ¢6 phuong vudng goc
v6i mit phing vong day va co chiéu di tir ngoai vao trong (xac dinh theo quy tic vin
dinh 6¢). Po 16n:

_ Rl i _ WlmR el
= - [dl = ==
4n.R* 4nt.R 4R

Dong chay trong nira vong déy phia dud¢i gy ra cam ung tir ¢6 d6 16n bang do
16n cua cam g tir do ntra vong day phia trén gay ra nhung ngugc vé huong.

Vay, tai tam O thi cam vmg tir bang 0.

Bai 34: Tinh vécto cam @ng tir tai tAm C cta hinh c6 dang dwéi diy (hinh vé) khi
c6 dong I chay qua.

A B C D E
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Cam tmg tu tai tam C la cam Ung tur tong hop do dong dién chay trong hai doan
day thdng va hai ntra vong day tron gay ra.
- Cam wng tir do dong chay trong haz doan ddy thang gy ra tai diém C bang 0 vi
gdc gilra 1l va I‘bang 0° va 180° (véi I 1a vécto huéng tir dl t6i C).
- Cam itng tir do dong chay trong hai nira vong ddy tron gay ra tai diém C:
+ Cam ung tu do dong chay trong ntra vong tron nhé giy ra:
C6 phuong vudng goc voi mit phang vong day.
C6 chiéu di tir ngoai vao trong (xac dinh theo quy tic vin dinh bc¢).
Hol " Hol- TR, ol

N L B = - dl = _— =
B0 lon: B 4n.R12'([ AR/ 4R,

+ Cam ung tur do dong chay trong ntra vong tron lon gay ra:
C6 phuong vudng goc voi mit phang vong day.

C6 chiéu di tir trong ra ngoai (xac dinh theo quy tic van dinh dc).

R,

B, = Hol J'dl _ Hol- TR, _ el

Do lon: 4R, 4R, 4R,

Do Rz > Ry nén cam ung tir tong hop gy ra tai C c¢6 cung chiéu v6i cam mg tir
do ntra vong tron nhoé gay ra, hudng tir ngoai vao trong.

Do 16n:

B — B_B, = Ml_Hl
toTe 4R, 4R,

_ Kol [ R, —R, (T)
4 { RR,

Bai 35: Hai vong diay din mét 16n mét nho dit song song véi nhau (hinh v§).
Trong vong lon c6 dong I dang ting. Hoi:

(a) Chieu cia dong dién cam rng trong cudn nho.

(b) Chiéu ciia Irce tic dung 1én cudn nhé.

uel}

v
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Phén (a):
Dong I trong vong 16n dang tang dan khién cho tir théng do vong 16n gui qua
vong nho bién thién theo chiéu ting dan.

- Theo dinh luat Faraday thi sy bién thién tir thong giri qua vong nho s& gy nén
mot suat dién dong cam ung. Suit dién dong cam Gmg ndy sinh ra mot dong cam tng I’
c6 chiéu dugc xac dinh theo dinh luat Lenz.

Dong dién cam tng phai co chiéu sao cho tir trudong ma noé sinh ra chéng lai
nguyén nhan sinh ra nd, hay chong lai sy ting cua tir thong. Do d6, chiéu cua dong
cam tng nguoc lai so v6i chidu cua dong I chay trong vong day 16n (hinh v&).

Phén (b):

Khi trong vong nhé xuat hién dong I’ thi tir truong do dong dién trong vong 16n
gay ra s€ tac dung luc tur Ién dong dién trén vong day nho.

Theo dinh luat Ampere vé luc tir tac dung 1én yéu t6 dong thi Iuc dF vuodng géc

v6i mat phing chira I'dl va tir truomg B, 6 chidu sao cho I'dl, B va dF tao thanh
tam dién thuan.

Lay tich phéan trén toan by vong dy nho thi cac luc vi phan dF s@ triét tiéu nhau
do tinh chat d6i xung cua vong day. Vay luc tdc dung Ién vong day nho bang 0.

Bai 36: Mot diy din thiang AB, chiéu dai | = 1,2m dwoc noi véi mét nguon dién cé
suat dién dong € = 24V bang mot s¢i diy mém (hinh v€). Dién tré trong cia
ngudn dién 1a r = 0,5 Q. Dy din AB dit trong tir trudng c6 vécto cim wng tir B =
0,8T vudng goc véi diy din. Pién tré mach ngoai la R =2,5Q.

(a) Tim dong chay trong mach néu diy chuyén dong véi van toc v = 12,5
m/s.

(b) Dong thay d6i bao nhiéu lin néu day din dirng lai. Bé qua tir trwong do
dong dién gay nén.
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PHAN II: QUANG HOQC

A.LY THUYET

1. Co sé quang hinh hgc
- Tia sang 1a khai niém xuat phat tir dinh luat truyén thang cua anh sang.

- Dinh ludt truyén thang ciia dnh sang: Trong mdi trudng dong tinh va dang
hudng, anh sang truyén di theo duong thang.

- Pinh ludt phdn xa cia dnh sdng (tim duoc bang thuc nghiém): Tia phan xa nam
trong mat phang chura tia t1 va goc phan xa bang goc toi (i' =1).

Hinh 11.1:

- Dinh ludt khiic xa dnh sdng: Khi anh sang truyén tir moi trudng 1 vao moi
truong 2 thi tia khiic xa ndm trong mat phang chua tia té1, thuoc moi truong 2 va:

sini _n, _ 0 i
sinr n, * (I.1)
| Ny
Hinh 11.2:
r Ny
Trong do:

+11a goc td1, r 1a goc khic xa..
+ N1 va N2 lan luot 13 chiét sudt tuyét d6i cia moi truong 1 va moi truong 2. Chiét
suat cia moi truong dugce tinh nhu sau:
C
n=,eu=-
\Y)
e & 1a hang s6 dién moi ctia moi trudng.
e 1112 hang s6 tir thAm ciia moi trudng.
e cla van toc song dién tir trong chan khong (299 792 458 m/s).
e v 1a vén tdc song dién tir trong méi trudng.

- Hién twong phan xa toan phan:
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Khi anh sang truyén tir moi truong 1 sang moi trudng 2 c6 chiét suat nho hon
C - . N
chiét suat cia moi truong 1 (nz2 < np) va goc tdi i > io ('o = arcsmn—zJ thi toan bo tia
1
sang duoc phan xa trd lai moi trudong 1. Ta ¢6 hién tuong phan xa toan phan.
+ Néu i = io thi tia khuc xa chay doc theo mat phan cach gitta hai méi truong.

- Nguyén ly Fermat: (phat biéu twong duong cua dinh luit phan xa va khuc xa).
Co6 hai céach phat biéu:

+ Pudng di cua tia sang giira hai diém 13 duong truyén tén it thoi gian nhat.

+ Tia sang truyén tir A — B theo con dudng nao d6 sao cho quang 16 dat gia tri
cuc tri (cuc dai, cuc tiéu hoac khong do6i) doi vaoi bién so cua qua trinh do.

e Quang 10 trong moi truong cd chiét suit n:
L = nd (n — chiét suat va d 1a khoang cach AB)

e Quang 16 trong trudng hop c6 nhiéu mdi truong lién tuc:

B
L= _[n(s)ds (ds — vi phan quang duong va n(s) 1a chiét suat trong
A

moi truong tuong ung voi ds).

+ Tir nguyén Iy Fermat c6 thé suy ra dinh luat phan xa, khic xa va nguoc lai.

2. Giao thoa anh sang
a. Anh sdng la mét séng

- Moi diém trén mat séng déu dung lam ngudén di€m cua cac séng cau thir cap.
Sau mot khoang thoi gian t, vi tri mdi ctia mat soéng sé€ 1a bao hinh cua tat ca cac song
cau thu cap trén.

- Gia str biéu dién toan hoc cia mot song tai vi tri O.
s = Acos(mt)

Tai mot diém M cach O mot khoang r thi phuong trinh dao dong sé la:

2nL
S —ACO{(Dt _T) (||2)

(v6i L 1a quang 16 tir O dén M va A 13 bude séng anh sang)

b. Cuong do sang
- Cuong dg sang tai mot diém 1a mot dai lugng c6 gia tri béng nang luong truyén
qua mot don vi dién tich dat vuéng gdéc véi phuong truyén sang trong mot don vi thoi
gian.

| =KA® (1.3) (v6i k 14 hé s6 va A 1a bién d6 dao dong)

Khi nghién ctru vé hién tuong giao thoa, c6 thé chok = 1.
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- Nguyén 1y chong chdt: Tai cac diém ma song gip nhau, dao dong sang bang
téng cac dao dong thanh phan. Sau khi gip nhau, cac soéng van truyén di nhu cii ma
khong bi cac song khac lam nhiéu loan.

c. Giao thoa vin khong dinh xur
- Ttr mot ngudn tach thanh hai ngudn, sau d6 cho két hop véi nhau.

® Thi nghiém Young:

- M6t anh sang don sic t6i dap vao mot 16 kim So trén man chin A. Ngudn sang
tai So truyén tGi S1 va S dugc khoét trén man chan B. Hai song cau xuat phat tir S; va
S2 1a hai song két hop va cd theé giao thoa véi nhau trén man E.

- Hiéu sd pha cta ching khi dén man E khong thay d6i thi hai song c6 thé giao
thoa v&i nhau.

M

Hinh I11.3:

So

v

- Cach khac dé tao ra hai song két hop: sir dung guong Fresnel.

Guong Fresnel 1a mot hé gdm hai guong phang M1 va M dit nghiéng voi nhau
mdt gbc a rat nho (vai phan nghin radian).

Mot ngudn sang So trude hai guong s& cho 2 anh 4o S1 va Sp. Hai chum xuat phat
tir S1va Sy la 2 soéng ket hop va chung c6 thé giao thoa vai nhau trén man E.

My E

S1 So

S

Hinh 11.4:

M2
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® Phan bd cudng dd séng trong giao thoa:

- Gia st tai S1va S ta ¢6 phuong trinh song 1a:
s = Acos(mt)

- Khi hai song téi diém M thi tai M dao dong séng ctia hai ngudn cé dang:

S, = Acos(cot o Llj
A

onl (v6i La va Lo 1a quang 10 tir S va Sy)
S, = Acos( t— 2)

- Séng tong hop tai M 1a:

s = s,+S, = 2Acos (ot—E(L +L,) |cos E(L -L,) 1.4
1S, 5 b1tk y T (11.4)

- Cuong do sang tai M la:

, asinog

I = 4l,os (11.5)

+ Khi L1 — L2 = kA (k = 0, +1, £2,...) thi 4nh sang tong hop 14 cuc dai va ta thu
dugc van sang trén man.

+ Khi L1 — Lz = (k+1/2)A thi 4nh sang tong hop 14 cyuc tiéu va ta thu duoc van tdi
trén man.

- Vi tri ctia cac van. Ta co:
L1 — L2 =r1—r2 (gia su h¢ dat trong khong khi)

L,-L, = S,H=asind=atand = a% (do gdc 6 nho)

+ V1 tri ciia van sang dugc xéc dinh sao cho:

X
n-r, = kv < aB = kh (11.6)

<:>x:k7”—D
a

+ V1 tri cua van to1 duoc xac dinh sao cho:

1 X 1
r—r, = |k+=[\ a— = |k+=[
1= ( +2j < a5 ( +2j (11.7)
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- Khoang cach giita hai van cung loai (cting sang hoic cung t6i) 1a: i = a

- Khoang cach giira van sang va van toi lién ké nhau la: 1 =——

2a

® Giao thoa dbi v4i 4nh sang khong don sic:

- Céac nguodn sang du rat don sac cling c6 do rong pho nao do véi budc song thay
do1 mot luong la AA. Moi gia tri cuc dai giao thoa cung bac Uing véi bude song khac
nhau thi ¢ vi tri khac nhau.

- Khoang cach giita hai van sang (hodc hai van toi) ing véi modi budc song thi ty
1¢ thuan véi budce song A (' = a j nén anh sang c6 bude song cang 1on thi vi tri cuc

dai giao thoa bac m (m>1) cang cach xa van sang trung tam.

- Khi t61 mot bac giao thoa nao do thi cuc dai giao thoa bac m cia budc song
(A+AA) trung vai cuc dai giao thoa bac m+1 ctia budc song A. Do do:

D D
m(“N”)E = (m+1)xE
o mh+Ar) = (m+2)A
moo
& = A (11.8)

- Béc giao thoa cuc dai cho phép danh gia d6 don sic cta anh sang. Ngudn sang
laser don sac cho mmax 1én dén vai triéu nhung anh sang trang chi cho Mmax tir 2 dén 3.

d. Giao thoa vin dinh x

® Van dong d6 nghiéng:

Hinh 11.5: N\AH /K

- Trudc mot ngudn sang rong dat mot ban moéng trong sudt, bé day e. Mot tia
sang dén I tach thanh hai tia: phan xa va khuc xa. Tia khuc xa sau d6 ciing bi phan xa
tai mat ngan cach giita hai moi truong. Ding mot thau kinh hoi tu thi hai tia phan xa
nay s& gip nhau tai F va giao thoa trén mit phang tiéu cua thau kinh.

- Hi€éu quang 1§ gitra hai tia la:

Hoang Van Trong —0974.971.149
86



Cdp nhat 12/03/12014
o = (1JK) — (IH)
(v6i (IJK) va (IH) 1an luot 14 quang 16 twong Gmg véi doan IJK va TH).
A
IH) =1H+—
(IH) = 1H+ 2
Ma: e
(MK) =n(lJ +IK)=2n.1J =2n——
Cosr

Khi xac dinh quang 16 can luu ¥ quy tic sau: Neu anh sang phan xa trén mat phan
cach véi moi truong chiét quang hon (c6 chiét suat 16n hon chiét suat cia moi trudng
chtra tia t6i) thi pha dao dong ctia song anh sang sé thay d6i mot lwong 1a 7 radian. Do
vay, quang 10 cua tia sang s& phai thay doi mot luong 14 A/2. Trong biéu thirc quang 16
cua tia sang ta co thé cong thém hoac trir di mot lugng A/2, trong cung mot bai thi viéc
cong hay trir phai c6 sy thdng nhat tir dau dén cubi.

Do d6:
§ = Ze\/m—% = 2ne.C05r—% (1.9)

- Cac chum sang s€ hoi tu tai cdc diém nam trén dudng tron cd tam tai ti€u diém
cua thau kinh. Cac duong tron nay chinh la cac van giao thoa.

+ Van giao thoa cuc dai (van sang) khi: & = kA
+ Van giao thoa cuc tiéu (van t6i) khi: & = (k+1/2)A
® Van dong d6 day:

Hinh 11.6:

- Trong truong hop tong quat, ban mong trong sudt gip trong tu nhién c6 bé day
thay doi tir diém nay dén diém khéc.

- Ttr ngudn S co 2 tia téi M. Hai séng nay 1a hai song két hop nén ching giao
thoa tai M.

- Hi€u quang 10 gitra hai tia la:

8= (SBCM) — (SM)

§ = SB+ n(BC+CM)—(SM %)
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5 = (SB-SM)+ n(BC+CM)—%

& = 2e\/n2—sin2i—% = 2ne.cosr—% (11.10)

- Do con nguoi cua mat nho nén chi nhin dugc nhiing tia nghiéng it d61 vo1 nhau
nén c6 thé coi i = const. Do d6, & chi phu thudc vao e.

+ Khi & = kA: van giao thoa cuc dai (van sang)
+ Khi & = (k+1/2)L: van giao thoa cyc tiéu (van tbi)
® Van ném khoéng khi:

- Ném khong khi 1a mot 16p khong khi hinh ném, giéi han boi 2 ban thay tinh dat
nghiéng mot goc o rat nho. S

L

Hinh 11.7:

n>1 | G2

- Chiéu m6t chum song song don sic xudng vudng goc voi mit Ga. Tia SI dén
diém M tach thanh hai tia: mot tia phan xa tai M con mét tia truyén qua ném khong khi
va phan xa trén mat Gz, 16 ra theo duong MIS. Tai M c6 su gdp nhau cta hai tia phan
xa trén hai mat ném va ching giao thoa vé1 nhau.

- Hi¢u quang 10 cua hai tia 1a:

A
o = 26+§ (11.12)

+ Khi & = k\A: van giao thoa cuc dai (van sang)
+ Khi & = (k+1/2)\: van giao thoa cuc tiéu (van tbi). Tai mép ném 1a vén tdi.
® Van tron Newton:

- bat mot thau kinh phang 16 L c6 ban kinh cong R 1én mot tdm thuy tinh phang
P. Gitra thau kinh va ban thay tinh phang la khong khi.

Hinh I11.8: Y

- D
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- Tai M s€ c6 su giao thoa gitra 2 tia phan xa. Hi¢u quang 16 cua 2 tia la:

A
0 = Ze+§ (11.12)

+ Khi 6 = kA < e = (2k — 1)A/4: van giao thoa cuc dai (van sang).
+ Khi 8 = (k+1/2)A < e = kA/2: van giao thoa cuc tiéu (van t6i).

- Van Newton la hé cac vong tron sang toi dong tdm, c6 tdm trung véi dinh cua
thau kinh. Tai dinh cta thau kinh la van toi.

+ Ban kinh cua van to1 thtr k duoc xac dinh nhu sau:

R
Hinh I1.9: e N/
o
| |
7 = R’-(R-¢,f (11.13)
e. Cdc giao thoa ké
® Giao thoa ké Rayleigh:
A Sl A
No
S > F
n
S,
N . v v
Hinh 11.10: Ly L,

- Anh sang don sac tir nguon S sau khi qua thau kinh Ls va hai khe S1, S bi tach
thanh hai chum song song. Hai chum tia giao thoa trén mat phang ti€u E cua thau kinh
hoi1 tu Lo.

- Khoang céach giita van giao thoa (cing sang hodc cung t6i) lién tiép la:
X = ka (v6i 12 tiéu cu cta thau kinh)

- Khi mét trong hai dng dugc thay thé boi 1 chét co chiét suat n thi hiéu quang 10
thay d6i thanh:
8§ = (n-ny,)d  (véidlachidu dai éng try)
Hé van sé dich chuyén di k van nén:
dn-n,) = Kk
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A
= N = ka+lr10 (11.14)

Bang cach dém s van dich chuyén (k) ta c6 thé xac dinh dugc chiét suit n theo

No.
® Giao thoa ké Michelson:

- Giao thoa ké Michelson dung dé do chiéu dai ciia mét vat voi do chinh xac rat

Ccao.

Hinh 11.11:

~o~  Kinhquan sat

- Anh sang tir S roi voi tim thaty tinh P duéi goc téi 45° vao mot mat duogc trang
bac (mit ban ma). Tia sang SA tach thanh hai tia. Hai tia nay lan luot téi gip guong
guong tai M1, Mz 16i phan xa trd lai va di vao kinh quan sat, giao thoa v&i nhau.
Guong P' ¢ lam giam hiéu quang 16 giira hai tia.

- Khi dich chuyén mdt guong song song véi chinh né doc theo tia sang mot doan
bang A/2 thi hiéu quang 16 thay d6i mot luong 1a A va hé thdng van dich chuyén di mot
khoang van.

- Muédn do chiéu dai cua mot vat nao do, ta dich chuyén guong tur dau nay sang
dau kia cta vat va dém so van dich chuyén. Néu hé van dich chuyén mot khoang 1a k
van thi chiéu dai coa vat can do 1a:

A
| = kE (11.15)

3. Nhiéu xa anh sang
- Hién tuwong tia sang bi 1éch khoi phuong truyén thang khi di gan cac chudng
ngai vat (vat nhiéu xa) dugc goi 1a hién tugng nhicu xa anh sang. Thyc chat cua nhi¢u
xa chinh la giao thoa ctia v6 s6 nguon.
a. Nguyén ly Hugen — Fresnel
- Bat ky mot diém nao ma anh sang truyén dén déu trd thanh ngudn séng thir cap
phat anh sang.
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- Bién d¢ va pha ban da‘iu, ctia ngudn thtr cdp 1a bién do va pha cta ngudn thuc
gdy ra tai vi tri cia nguodn thur cap.
b. Nhiéu xa Fresnel
- La nhiu xa song cau & khoang cach hitu han.

- Gia st c6 ngudn sang diém mit cdu S tdm O. T4t ca cac séng trén mit S déu
dong pha v&i nhau. Fresnel chia mét cau S thanh nhiing yéu t6 dién tich AS; thich hop
(d¢i cau Fresnel).

A\ 4

Hinh 11.12:

ASk

- Léy P lam tam, dung hang loat mat cAu tAm P ban kinh 1an luot béng:
b+ki2(k=0,1,2,..)
bat: Ol = a, IP = b, MkK = hi, KI = X«.
- Dién tich chém cau thir k la: 27a.xk (v6i xk 1a chiéu cao clia chém cau). Do do,
hi€u dién tich ctia hai chdm cau lién tiép la:

ASk = 271a (Xk+1 — Xk)

2
Ma: I[P = az—@—xkf:(b+k%)—{b+xdz

B0 qua A? canh Ab ta c6:
kb A
X, = ———
a+b?2
(k+1—k)bjk
AS, = 2mal——2 |=
= K & a+b 2
nab

- Dién tich ctia d6i cau tht k khéng phu thudc vao k va S = const.

- B4n kinh cua déi cau tht k 1a:
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ab
rk2 = az—(a—Xk)Z =2an :mkx
ab
= = mkx (11.17)

- Bién d6 dao dong tong hop tai P Ia:
S, 1S,

Sp ="

(d4u "+" khi n 1é va ddu "-" khi n chin)

, S
Khi khong ¢6 man chin thi Sy — 0 do dé: Sp = 51

_S
4

Cudng d¢ sang tai P 1a: 1, =S5

® Nhiéu xa qua mot 10 tron:

- Gia sir 10 tron mé ra q d6i dau tién. Bién do tong hop tai P 1a:
2
-Néu q khong lon 1im = Sp~ S1 = Ip ~ l; (nhu vay cudng do sang gap 4 1an khi
khong c6 man chan).
- Néu 13 tron chira dung mot d6i dau tién (q = 1) thi:
= Sp = S1 = Ip = |1 (cuong do sang 13 16n nhat)
- Néu 13 tron chira dung hai d6i dau tién (q = 2) thi:
= Sp = (S1 - S1)/2 = Ip = 0 (cudng do sang 1a nho nhét)

® Nhiéu xa qua mot dia tron:

- Giira nguon sang O va diém A c6 mot dia chan sang nhé. Pia s& chan q déi dau
tién. Dao dong tong hop tai P 1a:
_ Sq+1 iSn _ Sq+1

P2 2
- Néu q khong 16n 1am thi: Sqe1~ S1 = Sp = S1/2 = Ip = l1/4.

(Vi Sh > 0)

- Néu q 16n thi P s& t6i: Sp = Sqe1~ 0 =Ip = 0.
¢. Nhiéu xa Fraunhofer
- La nhidu xa song phang ¢ khoang cach rat xa (nhidu xa song phang ¢ vo cuc).

® Nhiéu xa qua mot khe hep:
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Hinh 11.13:

- Xét cac song phang thir cap truyén theo phuong 0, gip nhau tai M trén man E.

- M4t dai tai khe c6 do rong dx, cach mép G moét doan 1a x (HG = x). Chén dong
thir cap gui tr dai tai G va dai tai H c6 hi¢u quang 16 1a:

d=HK =x.sinf
- Gia sir bién do cua chan dong thir cap phat di tir toan bo khe 13 Ao thi bién d6
A

phat di tor mdt dai dx 1a: ?0 dx (voi a la do rong cua khe hep)

+ Biéu thirc chin dong cua dai dx tir diém G phat ¢én M Ia:

dsg = % dx.sin(wt)

+ Biéu thirc chin dong ctia dai dx tir diém H phat dén M la:

A ) t  XxsinO 27
ds, =—2dx.sin2m ——  T=50
T a (T A j VoL T e

- Chan dong tong hop do toan khe giy ra tai M la:

Sm :IdsM :J'%sin Zn(%— XSI; ejdx

0 0
masind
A A t  asing
Sm _AO asing 3|n2n(_|_ n (11.18)
A
- Bién d¢ dao dong sang tai M theo phuong 6 c6 gia tri la:
masind
" A
Ao =Ro masind
A

- Cuong d6 sang tai M theo phuong 0 1a:
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- 2 -
sin“u 7tasind
2 2 .
IM I/A\e =A0 u2 (V(')'IUZ N

) (11.19)

= Cudng d6 sang la ham s6 ctia goc nhiéu xa 0: 1, =(0)
- Vi tri goc cac cuc dai, cuc tiéu nhicu xa:

+ Khi Sin® = 0: cyc dai chinh giita (cuc dai trung tAm)

. 1\A o
+ Khi SINO = k+§ 2 (k==+1,£2, £3,...): cuc dai nhiéu xa.

) A , o
+ Khi SING = kg (k==£1, 42, £3,...): cuc ti€u nhicu xa.

- Khi khe ré} hcpZ a~ A —Sind =1 — 6 = /2. Cuc dai trung tdm mo rong vo
han, anh sédng chi¢u khap man.

® Nhiéu xa qua mét 10 tron:

Hinh 11.14:

- Cuc dai trung tam la mét hinh tron ban kinh R = OM.

A «
R=0M= 1,22.5 (v6i D la dudng kinh 18 tron)

. A
—|SIN0 =1,22. — (11.20)
D
® Nhiéu xa qua hai khe hep:

- Khi hai khe c6 d6 rong dang ké (a du 16n) thi hinh anh trén man 13 tong hop cia
hai hi¢n tuong: nhiéu xa anh sang qua moi khe va giao thoa ctia anh sang sau khi di
gua khoi khe.

- Cuong d¢ sang duoc xac dinh nhu sau:
sin®u

u? -’

| =AZ cos’V
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u :lasine
A

Trong do: -
V= - dsin6

(v6i a 1a @6 rong mdi khe va d 1a khodng cach giita hai tim khe.
<\ A Sinzu \ A 3 « X A A A
+ Thira so 0’ la két qua nhiéu xa qua mot khe do rong a

+ Thira s6 COS?V 1a két qua giao thoa cua 2 khe c6 tdim cach nhau mdt khoang d.

® Nhiéu xa qua nhiéu khe (nhiéu xa qua cich tir):

- Céach tir 1a mot hé gdm N khe song song cach déu nhau, cung d6 rong va cung
nam trén mot mat phang.

+ a la do rong céch tu.

+ d 1a khoang cach gitra hai tim khe hep lién tiép (hang s hay chu ky cach ti).
+ L 1a chiéu dai cach ttr (tinh bang mm).

+n 13 s6 vach trén 1mm (n = N/L).

(Néu dé bai cho b 1a do dai khoang ngin giita hai khe thi khoang cach giita hai
tam khe la:d =a + b)

- Nhiéu xa tuong tng véi goc 6 thi:

. - A .
+ Cuc dai chinh: SINO = ka (voik=0, £1,£2,...)

o A .
+ Cuec tiéu: Sme:kN—d (voik =+1,+2,...)

i sing = k+ r o sike
+ Cuc dai phu: > 'Nd (voik==1,%£2,...)

- Cudng do anh sang trong truong hop tong quat:

_ A2 sinu sin’Nv

I — 11.21
MU0 W T sindy (Ih.21)
u :%asine
Trong do: - véi a 1a do rong khe va d 1a khodng cach gitra hai tdm
V= Idsine

khe.
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N2
. 1)\ A
- Cuong d6 cuc dai phu: 2 vavitri goc: SIN6 =+ K+= |—

nz(k . j 2 )Nd

1

- Tinh chét tan sic cua cach tu:
+ o tan sic goc:

do
D —

=
da
thoa bac k trng vai budce song A va (A + di)).

(1.22) (d6 1a khoang cach goc gilra hai cuc dai giao

+ Niang suit phan giai:
A
di

Y nghia: Dbi v6i cach tir c6 N khe thi khi quan sat cuc dai giao thoa béc k, ta c6
thé phan biét dugc cac cuc dai giao thoa nay theo tiéu chuan Rayleigh ung vdi budc
song A va (A £ dA).

® Nhiéu xa tia X (tia Roentgen):

KN (11.23)

- Cuc dai giao thoa xuét hién khi:

2dsind =KA| (1124)  (véik=1,2,3,...)

Trong d6: d 14 khoang cach giira hai mat tinh thé, 0 13 gbc giita tia t&i va mit
phang phan xa.
4. Phan cuc anh sang

Phén cuc 13 mot dic tinh cua séng ngang. Anh sang c¢6 thé phan cuc ching té 4nh
sang la song ngang. Phuong phan cuc cua soéng anh sang la phuong dao dong cua

vécto dién truong E.

Cach tao anh sang phan cuc:

- Phan cuc do vdt lieu luong huong sdc:

+ Ban Tuamalin.

+ Bén Polaroid.

+ Cuodng d6 anh sang khi truyén qua kinh phan cuc bang mét ntra cudng do anh
sang tu nhién. Anh sang ty nhién khi qua kinh phan cuc thu dugc anh sdng phan cuc.
Anh sang phan cuc nay néu ti€p tuc truyén qua kinh phan cuc khac thi cuong do cua
no6 duoc xac dinh theo dinh luat Malthus:

Khi cho mot chum sang ty nhién roi qua 2 ban Tuamalin cé quang truc (phuong
uu tién cho anh sang truyén qua) hop véi nhau mdt goéc 0 thi cuong dd anh sang nhan
duoc sau khi qua hé 2 kinh ty 1€ vdi cos?0.

| =1,c08°0]  (11.25)
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Trong do:
e [Ilacuong d6 anh sang khi di qua kinh phan cyc thir 2 (Kinh phén tich)

e |1 1a cuong d anh sang sau khi di qua kinh phan cuc thr 1. (I = lo/2 véi
lo 1a cuong do anh sang tu nhién).

e 0 la gdc gitra hai quang tryc cua hai kinh phan cyec.
ly 2
— | =—c0s0
2

- Phan cuc anh sang do phan xg va khuc xa:

Mot tia sang ty nhién dén dap 1én mat phan cach giita hai moi trudong (bé mat
chat dién mo1) dudi goc toi i va tdch thanh 2 tia: phan xa va khic xa.

+ Tia phan xa la 4nh sang phan cyc mot phan. Néu i thay d6i, mirc d6 phan cuc
cua anh sang phan xa thay doi theo va dat cuc dai (phan cuc toan phan) khi:

. n
tani=n, =—%  (]1.26)
nl

(N2 14 chiét sudt ciia moi trudng chat dién moi va ni1 1a chiét suat ciia moi truong
. : n 2
anh sang téi. GOc i trong trudng hop nay goi la goc Brewster: 1g =arctan o ).
1

+ Tia khic xa ciing la anh sang phan cuc va khong bao gio 1a anh sang phan cuc
toan phan. Khi 1 = ig thi tia khuc xa phan cuc manh nhat, khoang 15% va tia phan xa
vuong goc vai tia khuc xa.

- Phén cuec vi chiét quang kép:

Chiéu mot tia sang ty nhién vudng goc véi bé mit tinh thé ludng chiét. Khi di
vao tinh thé, tia sang tach thanh hai.

+ Tia truyén thang 13 tia thuong (tuan theo dinh luat khiic xa). Pbi véi tia thuong

_sini ' L , A
ta co: Sinr. =N; =CONSt  (v¢i ng 1a chiét suit cua tinh thé d6i véi tia thuong).
1
+ Tia bi 1éch khoi phuong truyén 14 tia bat thuong. Dbi voi tia bat thuong ta co:
sini . G
prewy =N, #CONSt  (v6i ny 1a chiét suat cta tinh thé dbi voi tia bat thuong).
2
Ca tia thudng va tia bat thuong déu 1a 4nh sang phan cuc toan phan. Tia thuong cd
vécto cuong do dién truong E vudng goc voi mit phang chia tia thudng va quang
truc. Tia bat thudng co vécto cuong do dién truong E niam trong mit phang chia tia
bat thuong va quang truc.

Van tdc truyén sang cua tia bat thuong (vz2) ludén 16n hon hodc bang véan tdc

truyén sang cua tia thuong (v1): V2 > v1
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5. Lwgng tur anh sang
a. Bwrc xa nhiét
- Blic xa nhi¢t 1a qua trinh birc xa séng dién tir ciia vat bi nung nong.

- Ning suit birc xa riéng phan: 1 ning lugng phét ra tir mot don vi thoi gian, trén
mot don vi dién tich, trong mdt don vi budc song: ex 1

- Nang suat btrc xa toan phan:

E;= J‘ek,Tdk (11.27)
0

- Hé s6 hép thu riéng phan: 1a ty sb cta phan ning luong hip thu (d¢x) S0 Vo1
cong suit birc xa (d@) ma yéu td dS trén bé mat vat nhan dugc.

dd
a1 zﬁ
2

(11.28)

- Pinh luat Kirchhoff: Ty sé giita ning sudt buc xa riéng phan va hé sé hap thu
riéng phan cua vat khong phu thudc vao ban chat cta vat. Ty s6 nay chi phu thudc vao
nhiét do va budc soéng ctia anh sang.

e
Er=—"" (1129

ak,T

+ H¢ qua cua dinh luét:

e O moét nhiét do, vat hép thu manh budc séng nao thi c6 kha nang phat xa
manh budc song do.

o DAi véi vat den tuyét dbi (vat hap thu Iy tuong): @, =1 VAT
= &1 =61
e Vit hap thu Iy tuéng la vat phat xa 1y tudng.
b. Cdc dinh lugt birc xg ciia vit den tuyét doi
- Dinh ludt Stefan - Boltzmann:

Nang suat birc xa toan phan cua vat den tuyé¢t do1 dugc xac dinh nhu sau:

E,=oT'  wW/m  (11.30)

(v6i o 12 hang s6 thuc nghiém, 6 = 5,6687.108 W/m?K#)
- Cong thirc Wien:

_C2

€, = }L_Sl AT (| |_31) (dﬁng voi mién budc séng ngén)

- Cong thirc Rayleigh — Jeans:
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2nc L ,
€1 = 7'” (11.32)  (ding v6i mién bude song dai)
(v6i k 13 hing sb Boltzmann va k = 1,38.103)/K)
- Thuyét heong tir Planck:

+ Cac nguyén tir, phan tir phat xa hay hap thu ning lugng ctia mot birc xa dién tir
mot cach gian doan.

. . L C
+ D0i vai mdt birc xa dién tir don sac budc soéng A, tan so f (f = —) thi lugng tu

A
nang luong bang: hf (véi h 13 hang s6 Planck va h = 6,625.1034 J.)

+ Bién thién ctia ham mat do phé nang suat birc xa cta vat den tuyet doi:

2nhc? 1
&1 = 25 he (11.33)
eAT —1

(v6i k 12 hang s6 Boltzmann va phuong trinh nghiém dung véi moi budc song)
— Cong thirc Planck 13 cong thuc tong quat. Tir cong thire ndy c6 thé suy ra cong thic
Wien, Rayleigh — Jeans, Stefan — Boltzmann.

+ Budc séng Amax Ung voi cuc dai cua mat d§ pho nang suat buc xa e; 1 cua vat
den tuyét doi ty 1€ nghich vdi nhiét do cua vat.

Max == (11.34)

(v6i b 1a hé s6 dich chuyén Wien va dugc xac dinh bang thuc nghiém, b = 2898 pm)

b oo

c. Thuyét lwong tir dnh sing ciia Einstein
- Anh sang duoc cau tao boi vo sb hat goi 1a luong tir 4nh sang (photon)

- Méi mdt photon ¢6 mot nang luong xac dinh bang: hf (h 1a hang s6 Planck va f
1a tan s6 anh sang).

- Photon chuyén déng trong chan khong véi van tdc anh sang (c = 3.108 m/s),

) ‘ h , _ My
khoi lwong nghi bang 0, dong luong (P = y (11.36), khoi lugng: m= V2
1- 2

C

- Khi mot vat phat xa hay hép thu buc xa di¢n tur thi c6 nghia 1a vat do6 phat hay
hap thu photon.
- Cuong do cua chum sang ty 18 vai s photon phat ra tir ngudn trong mot don vi
thoi gian.
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d. Hi¢n twong quang dién
- Thi nghiém va hién tuong:

Chiéu mot anh sang c6 budc song thich hop 1én kim loai ¢6 thé 1am cho cac dién
tor trong do thoat ra khoi bé mat kim loai. Hién tuong nay duoc goi 1a hién tuong
quang dién, dién tir thoat ra duoc goi 1a quang dién tir. Dong chuyén doi c¢6 hudng cua
cac quang dién tir goi la dong quang dién.

- Cdc quy ludt cua dong quang dién:

+ Hién tuong quang dién chi xay ra khi chiéu anh sang vao kim loai c6 budc
song gidi han xac dinh goi la gidi han quang dién: A < Ao (Ao phu thudc vao ban chat
cua kim loai).

+ Theo dinh luat bao toan ning lugng, niang lwong ciia photon phai bang cong
thoat A cua di¢n tur ra khoi bé mat kim loai cong vé1 dong nang ban dau cua dién tur:

hf :AJr%mvfJ (11.37)

Dé hién tuong quang dién xay ra thi budc séng t6i phai théa méan diéu kién:

C hc
h=>A AL—=)\
: = A =t (1138)

+ Khi tang hiéu dién thé gitra anot va catot, cuong do dong dién s& ting 1én sau
d6 bao hoa. Cuong do dong dién bao hoa ty 1€ véi cuong dd anh sang tdi.

+ Pé giam dong quang dién vé 0, phai dit mot hiéu dién thé ham Un. Gid tri Un
phu thudc vao budc song anh sang va ban chat cua kim loai.

_1my
2 e

(Vo 13 van tdc ban dau cuc dai cta dién tir, e = 1,6.1071°C)

U, (11.39)

e. Hiéu wrng Compton

- Thi nghiém va két qud:

Chiéu mot chum tia X c6 budc séng A viao cic chat nhu: paraphin,
graphit,...Trong pho tia X tdn xa, ngoai vach cé budc song A cua chum tia X tdi con
thay xuat hién vach cé budc song A' > A. Budc song A' khong phu thude cau tao cua
chat duoc chi€u tia X ma chi phu thudc vao goc tan xa 0.

»

Hinh 11.15: Tia X /></

2h . .0 . -0
-, A=A = ——sin? = = 2ksin? —
Ta co: m.c 5 5 (11.40)

AL = L' — A goi 1a d6 dich Compton, k = 2,4.1022 m 13 hang s6 thuc nghiém
g p g g
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B. BAI TAP

Bai 1: Chiéu chim anh sang tring xudng ban méng cé chiét suit n = 1,33 trong
khong khi véi goc téi 60°, anh sang c6 buwéc song 550nm phan xa cho cwong do
cue dai véi bac giao thoa bing 2. Hiy xac dinh bé day cia ban méng. Ngoai anh
sang trén con anh sang don sic nao khi phén xa ciing cho cwong dd cue dai.

F

Xdc dinh bé day e ciia ban mong:

- Vi ban méng c6 chiét suat bang 1,33 16n hon chiét suit ctia khong khi nén tia
phan xa tai I s& c6 pha dao dong thay d6i mot luong = radian va quang 16 thay d6i mot
luong A/2. Do do6 hi¢u quang 1o gitra hai tia phan xa la:

A o
0 = 2ne.cosr — 5 (xem ly thuyet phan II, muc 2d)

- Theo dé bai, anh sang phan xa cho cuong do cuc dai vdi bac giao thoa b::ing 2,
do do ta co:

d=kr=2A

N 2ne.cosr—& =2\ & 2ne.cosr:§k & e= o
2 2 4ncosr

- Goc khuc xa r dugce xac dinh theo dinh luat khuc xa:

sini_n,

sinr n,

. sini.n, . sini.n, . (sin60°.1
— sinr = — r=arcsin — r=arcsin| ———
n, n, 1,33

r =arcsin(0,651146)

= 1 =40,628°
Viy, bé day cua ban méng la:
oA 5.550.10°°

e= = -~ =6,81.10""m =681nm
4ncosr  4.1,33.c0s(40,628")

Xét xem con anh sang don sdc nao khi phan xa cting cho cwong doé cue dai:
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Gia str mot anh sang don sic c6 budc song A' khi phan xa ciing cho cuong do cuc
dai (v6i diéu kién 400nm < A' < 700nm). Ta co:

2ne.cosr—% =K\

. 2ne.cosr  2.1,33.681.cos(40,68°) 1374,813

k+1 k+1 k+1
2 2 2

+ Khi k=0 = A'=2749,63 nm: khong phai la séong anh sang.

— A

+ Khi k=1 = A'=1031,1 nm: khong phai la sobng anh sang.

+ khi k =2 = A" =550 nm: 1a song anh sang nhung trung vai bude song cil.

+ Khi k =3 = A'=392,8 nm: khong phai song anh sang.

+ Khi k>4 = A'<305,514: khong phai 1a song anh sang.
Vay, ngoai anh sang budc song 550nm thi khong con anh sang c6 bude song khac ma
khi phan xa cling cho cuong dd cuc dai.
Bai 2: Trén bé mit ciia mdt quang cu 1am bang thiy tinh cé chiét suit n = 1,7
ngudi ta phit mot 16p trong sudt c6 chiét suét n: = 1,7 . Hiy xdc dinh bé day thi

thiéu ciia 16p trong sudt dé anh siang cé bwéc séng 550nm khong bi phan xa. Coi

anh sang chiéu vuong goc.
P S

Y
M

e :t Lop trong sudt N, =+/1,7
|

Quang cu n=1.7

Anh sang khong bi phan xa tirc 1a: khi ta chiéu mot tia sang tir S dén vudng goc
v6i bé mat 16p trong sudt thi sé tich thanh hai tia. Mot tia phan xa tai M. Tia tht hai di
vao trong va gip bé mit phan cach véi quang cu, phan xa nguoc trd lai. Ca hai tia co
quang 16 thay d6i mot luong A/2 (do phan xa trén bé mit méi truong chiét quang hon).
Hai tia gdp nhau tai M va giao thoa tri€t ti€u nhau.

Nhu vay, 16p trong sudt dong vai tro 13 16p phu khir phan xa.
- Hi€u quang 1 cua hai tia phan xa nay la:

5=2(IM)=2ne
- Anh sang triét tiéu khi:
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K+=

1
1 A
6=(k+5)x = 2nle:(k+§jx & e=——

2n,
(voik=0,=%1,+2,...)
Vay, bé day tdi thiéu ctia 16p phu trong sudt Ia:

(0+;j7u ;550
e = =
217 217

Bai 3: Mt cAu ciia thiu kinh phing 10i tiép xic véi ban thiy tinh. Ban kinh cong
ciia thau kinh 1a R = 100cm. Chiéu chiim sang don siic c6 buéc séong A = 0,5pm toi
vudng géc v6i ban thiy tinh sao cho vin Newton xuit hién & mit trén mit cong
ciia thau kinh. Cho biét chiét suit ciia vat liéu 1am thau kinh 13 n1 = 1,5 va chiét
sudt ciia thiiy tinh 1a n3 = 1,7.

=105,5 (nm)

a) Hay xdc dinh ban Kinh ciia van tdi thir 5.

b) Khong gian giira thau kinh va ban chira diy sulphua cacbon c6 chiét suit
n2 = 1,63. Hay xac dinh ban kinh cta van toi th 5.

ng = 1,5 /
M
& e

| ns=17 |

11
-

a) Xdc dinh ban kinh cia van toi thir 5:
Gia sir khoang khong gian giira thau kinh va ban thuy tinh 13 khong khi (n2 = 1).

- Tai M ¢0 su giao thoa cua hai tia phan xa. Tia phan xa tht nhat phan xa trén
moi truong chiét quang kém nén quang 16 khong bi thay d6i mot luong A/2, nguoc lai
tia phan xa thtr hai phan xa trén méi truong chiét quang hon nén quang 16 cua né thay
d6i mot lwong bang A/2.

- Hiéu quang 19 cua hai tia la:
A A . 2z
0=2n,e+ 5 =2e+ 5 (vi n2 = 1 1a chiét suat cua khong khi)

- Dé tai M 12 van t4i thi:

0= k+l)x = 2e+&: k+1 A
2 2 2
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- Tai van tdi thir 5 (tuong Gng véi k = 5) thi bé day 16p khong khi giita thau kinh
va ban thuy tinh la:

2e+&= 5+1k & 2e=50 < e:§k=§0,5
2 2 2 2

e=125 (um)
- Viy, ban kinh van tdi th 5 1a: R
r, =+ RKA /
I's
y N R
r, =+/100.10%5.0,5 | |

s =1,58 (l'l m)

b) Xdc dinh ban kinh ciia van toi thir 5 khi khoang khong gian giita thau kinh va ban
thuy tinh chira day sunfua carbon co chiét suat n» = 1,63

Trong truong hop nay thi quang 10 cua cd hai tia déu thay doi mot luong A/2 do
ching déu phan xa trén bé mat chiét quang hon. Hi€u quang 10 la:

0=2n,e+ 275" 2n,e (véin, la chiét suat cia sunfua carbon)

Pé tai M 1a van tbi thi:

6:(k+i)x = 2n2e:(k+E]x
2 2

Nhu vay, van tdi da dich chuyén di mot doan béng A/4. Ban kinh van tdi tha 5
tuong ung voi k = 4:

r, =+ RKA
r, =+/100.10°4.0,5
=141 (um)

Bai 4: Hai tim thily tinh dai 120 mm c6 mdt dau cham nhau con dau kia cach
nhau 48 pm tao thanh ném khong khi. Chiéu chum anh sang don siac c6 budc
song A = 0,48 um xuong vudng goc véi mat dudi cia ném. Hay xac dinh:

a) Khoéang van. S

b) S6 vén giao thoa quan sat dwoc.

1=120 mm

| n>1 | G

a) Khoang van:
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- Khoang vén 1a khoang cach giita hai van sang hodc hai van tdi lién tiép.

- Khi hai tia phan xa giao thoa v6i nhau tai M thi hi€u quang 10 cua chung la:
A A 2
0 =2ne+ > 2e + 5 (vin=11lachict suat cua khong khi)
Pé tai M 14 van t6i thi:
1 A 1 A
d=K+= A < 2e+=-=k+=-A & e=k=-
2 2 2 2

Tai mép ném 1a vén téi. Liy khoang van tuong tmg véi k =0 va k =1, do d6 bé

day e cua ném tai vi tri tuong tng 1a: Ova = .

2

= Khodng cach van la:

A 10,48 120.10°
2'd 2 48

b) 86 vin giao thoa quan sdt duoe:

=600 (um)

- S6 khoang van tai mat dudi ctia ném la:
3
% = % =200 (khoang van)
- Tai hai ddu mit ciia ném 1a van t6i — c6 tat cd 201 van toi.
- Xen k& gitra van t6i 1 cac van sang — c6 tat ca 200 vén sang.
— S van giao thoa quan sat duogc 1a: 401 vén.
Bai 5:

dfh

Bai 5: Mt nguon sing & diém O phat anh sang don sic ¢6 bude séng 600nm.
Piém C cach ngudn 2m. Nguoi ta dit mot 18 tron truyén sang ban kinh r, tim O
& chinh giira OC. Pwong thang 00:C vudng goc véi mit phing chira 15 tron. Hiy
xac dinh ban Kinh r dé;
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a) Piém C c6 cwong dd 16n nhit.
b) Piém C ti nhat.

[ ]
Y

|=2m

A
v

bay 1a truong hop nhiéu xa Fresnel qua mot 16 tron: Anh sang tir nguén O phat
song cau vé phia diém C, nhung trén dudng truyén cta né da bi giéi han bai mot 15
tron truyen sang.

Xem 1y thuyét phan II, muc 3b.
a) Pé cuong do sang tai C 13 10n nhat thi 18 tron phai chtra dung mét d6i Fresnel dau
tién.
- Ban kinh cua 15 tron bang ban kinh ctia d6i Fresnel thir 1:
ab
a+b

e = kA

(v6i a 1a khoang cach tir O dén O1 va b 1a khoang cach tir O1 dén C)

1.1
\/—.1.600.109 =548 (um)
1+1
b) Bé diém C 1a t6i nhét thi 13 tron phai chtra dung hai déi dau tién.
- Ban kinh ctia 16 tron bang ban kinh ctia déi Fresnel thir 2:

ab
a+b

Kk

P

(v6i a 1a khoang cach tir O dén Oz va b 14 khoang céach tir O1 dén C)

1.1
—=~.2.600.10° =775
\/1+1 (“m)
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Bai 6: Mt nguodn sing diém phat 4nh sing don sic buéc séng A = 0,5um dwoge
diit trén truc vudng goc di qua tAm cia 18 tron truyén sing, ban kinh r = 1 mm,
cach 16 tron mot khoing a = 1m. Hiy xac dinh khodng cach b tir man dén diém
quan sat dé déi véi diém d6 16 tron chira ding 3 d6i Fresnel.

,,,,,

ASk
L5 tron chira dung 3 d6i Fresnel c6 nghia 1a ban kinh cia 16 tron ding bang ban
kinh cua d6i1 Fresnel thir 3.
- Ta c6, ban kinh déi Fresnel tha 3 1a:

ab
R = [—=3\
a+b
(v6i a 1a khoang cach tir ngudn sang dén tdm cua 16 tron, b 13 khoang cach tir tim 16
tron dén di€m nhicu xa trén man)

& r = a_bs}\l ir:=rl3bs k,hI: \
a+b (Vi r3 =r la ban kinh 16 tron)
ST N r’(a+h)=3abh < ar®+br® =3abi
a+b
2 2 2 2 ar?
< bro=-3abh=-ar < b(r —3ax):—ar & b=—7—
3ah—r

1.10°
= = 2
3.1.0,5.10° -10° (m)

Bai 7:‘Chié'u chim 4anh siang don siic budc séng A = 0,44 pm t6i vudng goéc véi khe
hep bé rong a. Trén man quan sat dat cach khe hep 1m nguoi ta do duwgc khoing
cach tir cyc tiéu nhieu xa thir 2 deén cuc dai chinh giira 1a 50cm. Hay xac dinh:

a) Géc nhiéu xa wng véi cue tiéu thir 2.
b) Bé rong a ciia khe hep.

Loi gidi:

a) GOC nhiéu xa g véi cuec tiéu thir 2:

Phan bo cuong do sang trén man khi nhiéu xa qua mdt khe nhu sau:
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Cuong do sang (1iy Ao = 1)

- 2 -

; . sin“u mtasing

Do thi ham s§ | = Aj.=— (u: y )
u

Gia tri goc 0 (radian)

Céc gia tri diém cuc tiéu twong g véi: sin © = ki/a (v6i a 1a d6 rong khe)

I x=50cm

A

\ 4

Y

4

\ 4

v

E

Trong trudng hop nay, thau kinh hoi tu phai dat sat khe hep (minh v& cach xa ra
nhin cho d¢).

Khoang céch tur cuc tiéu nhiéu xa tht hai dén cuc dai chinh gitra 1a X = 50cm.
Goc nhiéu xa 0 cla cuc tiéu tht hai ung véi khoang cach trén théa man:

X ,
tan0 = B (voi D 1a khoang céch tir khe hep dén man quan sat)

-2

=arctan(0,5)= 26,57°

X
0 =arctan 5 =arctan

b) Bé réng a ciia khe hep:

Géc nhiéu xa 8 ung véi cuc tiéu khi:
i A
sSinf = kg voik=+1,42, 43,....
G6c nhiu xa Gmg vé6i cuc tiéu thir 2 thi k = 2:

: A 2\ 2.0,44
& sinh=2— & a=——=— 5
a sin@ sm(26,57

)=1,97 (um)
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Bai 8: Trong mt thi nghi¢m nhiéu xa ciia séng phang qua mét khe hep dai vo
han, bé rong khe 1a a = 1200nm, khoing cach tir man dén khe hep 13 1m, anh
sang ¢6 bwée séng 600nm. Liy chinh giira man lam goc, hiy xac dinh vi tri géc va
vi tri trén man ciaia cwc dai phu va cwc tiéu thir nhat (vé phia géc 4m) trong céc
truong hop khi chum sang toi:

a) Vuong goc véi khe hep.

b) Tao v6i phap tuyén ciia khe hep mot goc 30°.
Loi giai:
a) Khi chum sang toi vuong goc voi khe hep:

Khi nhiéu xa anh sang qua mot khe hep thi chi c6 cuc dai chinh va cuc tiéu,
khong c6 cuc dai phu.

- Vi tri goc 12 0 (vé phia gbc 4m) cta cuc tiéu tht nhat thoa mian:

smez—ﬁ
a

— 0 —arcsin| - | = arcsin[ - 222 =arcsin(-0,5)=-30°
a 1200

- Vi tri trén man cta cuc tiéu thtr nhat 1a:
x=Dtan0  (v6i D = Im la khoang cich tir khe hep dén man)
x =1.tan(~30°)=—-0,577(m)
b) Khi chum sdng tdi tao voi khe hep mot géc 30°:

Khi chum sang t6i tao voi khe hep mot goc a thi chim sang c6 thé nam phia trén
hodc phia dudi duong vudng goc voi khe hep (néu xét phia sau cua khe). Gia st chum
sang nam phia trén ctia duong vudng goc vaéi khe hep va a > 0:

(truong hop chum sang nam dudi dudng vudng goc va o < 0 thi lam twong tu)
% a

Khi d6, cuc dai trung tdm cua hinh nhiéu xa s& dich 1én phia trén tuong ng véi
g6c 30° va vi tri cua cuc dai trung tim cach diém gitra man mot khoang 0,577m veé
phia trén.

Trong truong hop nay thi cyc tiéu nhidu xa thir nhat (vé phia géc 4m) théa mén:
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) ) A
sSInO—sino=——
a

— sinezsina—&:sinBOO—@—O

a 1200
= 0=0°
Viy cuc tiéu nhifu xa thir nhit (vé phia goc 4m) ndm & chinh giira man va goc

nhiéu xa 0 = 0°,

Bai 9: Chiéu chum sang don sic song song budc song A = 0,55 pm t6i hai khe hep
giong nhau cé bé rong a = 0,25mm; khoang cach hai khe l1a d = 1,55mm. Man
quan sat cach mat phang chira hai khe doan D = 1m.

a) Xac dinh khoang cach giira cac cwe dai giao thoa.

b) C6 bao nhiéu van siang quan sat dugc trong cwe dai trung tim cia bao
hinh nhiéu xa.

Loi giai:
a) Khoang cach giita cac cuc dai giao thoa:

Khi nhiéu xa qua hai khe thi vi tri van sang dugc cho boi:
. A
sinf = ka (v6i A 1a bude song va d 1a khoang cach hai khe)

- Khoéng céch goc gifra 2 cuc dai giao thoa thoa man:

0,55.10°

i A . (A :
sinb=— < O:arcsm(—):arcsm —
d d 155.10

j = arcsin(3,55.10*)

0=0,02°
- Khoang céch gitra 2 cuc dai giao thoa:
i = Dtan6 (vé6i D 1a khoang cach tir mit phang khe dén man)
i=1.tan0,02 =3,49.10" (m) =349 (um)
b) S6 vén sang quan sdt dwoc trong cuc dai trung tam ciia bao hinh nhiéu xa.
S6 van sang quan sat dugc déu 1a van cuc dai chinh.

S6 van sang nam trong cyc dai trung tim clia bao hinh nhiéu xa duoc gidi han tir
. : A
goc 01 = 0% dén goc 02 sao cho SINO, = 2
-Ma; —=-—-=6,.2
0,25

Do d6, s& c6 6 van sang ndm vé mot phia ciia bao hinh nhidu xa (khong tinh van
sang trung tam)

d_155
a
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- Vay s van sang quan sat duoc 1a:
6.2+ 1 =13 (van)

Luu y: néu d/a = 6 thi chi c6 5 van sdng nam vé mot phia cua bao hinh nhiéu xa.

Céc ban c6 thé tham khao hinh anh nhiéu xa qua hai khe vdi ty s6 % khac nhau
dudi day:
+ Vi g = 1>
a 0,25 ,
bao hinh nhi€u xa l1a 13 (nhin ky van sang 6 mep dudi cua bao hinh nhiéu xa vi no6 rat
thap).

=6,2: 56 van sang quan sat dugc trong cuc dai trung tim cua

Y T2
‘ . sin“u sin“Nv
o thi him s6 1\, = A] ——.——
u sin“v
7T .
n u=-—asinod
H A
I .
v =—dsind
A
-0.003 0 0.003 Gia tri goc 0 (radian)

+ Vi 3 =6: s van sang quan sat dugc trong cuc dai trung tAm ctia bao hinh

nhiéu xa 1a 11, vi cuc dai thir 6 nhiéu xa qua hai khe ndm trung véi cuc tiéu dau tién
trong truong hop nhiéu xa qua mdt khe nén nd bi triét ticu.

-0.003 0 0.003
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+ Véi 2 =3: cyc dai thtr 3 trong trudng hop nhiéu xa qua hai khe nam tring véi

cuc tiéu dau tién trong trudng hop nhifu xa qua mot khe. Vi vay, ta chi quan sat duoc
5 van sang trong bao hinh nhi€u xa trung tam.

-0.003 0 0.003

Bai 10: Chié\u mét chum sing don sac budc séng 600nm téi vudng goc véi mot
cach tir ¢6 hang so (chu ky) la d = 1900nm va s khe la N = 104, Sau cach tir dat
mot thau kinh hgi tu, man quan sat dat & mat phang tiéu dién cia thau kinh. Hay
xac dinh:

a) Vi tri va bé rong goc ciia vach quang pho bic 2.

b) Trén man quan sat dwgc bao nhiéu vach quang phd.
Loi gidi:
a) Vi tri va bé réng géc ciia vach quang phé bdc 2:

- Vi chum sang 14 don séc nén cac vach quang phd hoan toan phan biét voi nhau.
Vach quang pho bac 2 tuong duong véi cuc dai chinh va k bang 2.

+ Vi tri goc 1a 6 théa man:

A 2600 12

singf=2—=——="
d 1900 19

. (12
0 = arcsin| == | =39,1667°
= (mj
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+ Bé rong goc cua vach quang phd bac 2 dugc tinh bang do chénh léch goc tmg
v6i cuc dai chinh bac 2 va cuc tiéu thir nhat ctia pho bac 2.
+ Vi tri gbc timg véi cuc tiéu thir nhét cua phd bac 2 1a:
2L A (2N+1)A

Sing'=— + =
d Nd Nd

4
—0'= arcsin(%) = arcsin((z'10 +1)'600j =39,169°

10*.1900
= Bé rong goc cua vach quang pho bac 2 1a:
AO = 0'-0=39,169° —39,1667° = 0,0023

b) Trén man quan sdt dwoc bao nhiéu vach quang phé

- Cac vach quang pho thoa man diéu kién:

) A sind dsind
sinf=k= < k=—==
d A A
d
d 1900
a Si an: K<—=—"--=3,167
Ma sind < 1 nén: ~ 600

Nhu vay, vé mdi bén cua cuc dai trung tam s€ c6 3 cuc dai chinh. S6 van sang
(vach quang pho) quan sat dugc trén man la:

3.2+1=7(van)

Luu ¥: SO vach quang phd quan sat dugc trén man chi 1a cac cuc dai chinh vi
ching chiém gan nhu toan b nang lugng sang tdi. Néu dé bai yéu cau tinh so cuc dai
nhiéu xa theo 1y thuyét thi phai tinh ca cac cuc dai phu (mdc du khong nhin thay bang
mat thuong.

C6 thé tham khao hinh anh nhidu xa nhu sau:

-0.00014 -0.00007 0 0.00007 0.00014
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Nhin trén hinh 4nh nhiéu xa co thé thdy cac cuc dai nhiéu xa chinh bac 3 da rat
mo va chiém mot phan nang luong rat nho. Chung ta khong phéan biét dugc cac cyc dai
phu nam gitra cac cuc tiéu boi vi tat ca chung déu don thanh mot cuc tiéu.

Bai 11: Chiéu chim 4nh siang phat ra tir ngudn Natri t6i vuéng goc véi cach tir cé
cac thong so nhu sau: hiang so d = 1900 nm va so khe N = 10% Natri c6 hai 4nh
sang don sac budc song 589 nm va 589,59 nm. Hay xac dinh:

a) Khoang cach goc giira hai vach quang phé bac 2 ciia hai 4nh sang trén.

b) Cach tir ¢é6 phan biét dwoc hai vach quang pho bic 1 ciia hai anh sing
trén khong. Tai sao?

Loi gidi:
a) Khodng cdach géc giita hai vach quang phé bdc 2 cia hai anh sang:
- Goc g v6i quang phd bac 2 cta anh sang c6 bude song 589nm 1a:
A, 2589 1178
d 1900 1900

— 0, =arcsin| =—=—— 1178 =38,3161°
1900

sing, =22

- Goc tmg v6i quang phd bac 2 cta anh sang c6 bude song 589,59nm 1a:

A, 2 589,59 117918
sing, =2—= =
d 1900 1900

0, =arcsin 1178
= 1900

= 38,3615°

- Khoang cach goc giira hai vach quang phd bac 2 cta hai anh sang trén 1a:
A0 =0, —0, =38,3615° —38,3161° = 0,0454°
b) Cdch tir ¢6 phan biét dwege hai vach quang phé bdc 1 ciia hai dnh sang trén?:
- Ning suat phan giai cta cach tir 1a:
A

KN = i (c6 thé thay A1 bing A2 hodc bing (A1+12)/2)

Y nghia 13: khi quan sat pho nhidu xa bac k qua cach tir N khe trong mién buéc
song A1 + dA thi hai cyc dai nhiéu xa cua hai budc song trén co thé phan biét dugc véi
nhau theo tiéu chuan Rayleigh: cuc dai nhidu xa bac k ctia budc séng A+d) tring véi
cuc tiéu nhiéu xa bac k+1 ctia budc song A.

Céch tir phan biét dugc hai vach quang pho bac 1 khi:

A

—L <kN
di

Hoang Van Trong —0974.971.149
114



Cdp nhat 12/03/12014
+ Taco: kN =1.104 = 104

+ 20 2589 595390
dh 0,59

Vay cach tir c6 thé phan biét dugc hai vach quang phd bac 1 cua hai anh séng c6
budc song nhu trén.

Bai 12: Chiéu chiim 4nh sing tw nhién cé cwong d9 I, téi hé¢ gdm kinh phan tich
A va kinh phan cwe P. Hay xac dinh goc giira hai quang truc cia hai kinh P va A
dé anh sang di qua hé I = I,/8. B6 qua hién twgng hap thu anh siang khi qua hai
kinh.

Kinh phan cuc Kinh phéan tich

- Khi anh sang ty nhién di qua kinh phan cuc thi cuong do cua né giam di mot
ntra, con lai 13 |1 = lo/2. Anh sang phan cuc |1 nay néu tiép tuc di qua kinh phan cuc
khac sao cho quang truc cta 2 kinh tao véi nhau mot goc 0 thi cuong d¢ anh sang con
lai 1a I va I dugc xac dinh theo dinh luat Malthus:

I
|=1,.cos0 = |=EO.COSZO
I0 2
-Pé cho |—§ thi: COS°0=—
0 —arccosJI —arccosE
= 4 2
Viay: 0 = 60°.

Bai 13: Mit nguoi thong thwong nhay cim nhat doi voi anh sang c6 budc song A
=550 nm. Hay xac dinh nhiét d9 ciia mt hoc den tuyét ddi dé mait nguoi nhin ro
nhét anh siang do né phat ra.

- Pé mit nguoi nhin 1d nhat anh sang do vat den tuyét dbi phat ra thi mat do phd
nang suat buc xa et cia vat den tuy¢t doi phai dat gia tri cuc dai.
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- Theo thuyét luong tir Planck: budc song Amax ing voi cuc dai cia mat do phd
nang suat buc xa e), 1 cia vat den tuyét doi ty 1€ nghich vdi nhiét do cua vat.

b

Mrax = ? (v6i b 1a hé sb dich chuyén Wien va duoc xac dinh bing
thuc nghiém, b = 2898 um)
b 2898.10°
= = =5269 5
= T 550107 (Ao K)

Bai 14: Phd birc xa ciia mit troi cwe dai ¢ budc song Amax = 480 nm. Coi bé mit
ciia mit troi nhw vt den tuyét doi. Hay xac dinh nhiét d bé mit va ning suat
bitc xa toan phan ciia mit troi. Cho hé s6 Stefan — Boltzmann ¢ = 5,67.10°8
W/m?K*. H¢ s6 dich chuyén Wien b = 2898 pm.K.

- Nhiét d6 bé mit ctia mat troi twong Gng v6i pho ning suét birc xa cuc dai la:

b 2898.10°°
A 480.10°°

max

=6037,5 (d6 K)

- Nang suét burc xa toan phﬁn ciia bé mat mat troi duge xac dinh theo dinh luat
Stefan — Boltzmann:

E, =oT*=5,67.10°.6037,5' =7,53.10" (W/m?)

Bai 15: Mt ngudn sang diém cong suit 3W phat anh sang don sic budc séng 589
nm. Hay xac dinh s6 photon di qua tiét dién 1cm? theo phwong vuéng géc véi
phuwong truyén, cach nguon 1,75 m.

-Ta phai xac dinh s6 ning luong di qua tiét dién lem? d6. Mdi photon c6 ning
luong bang he/A, tir d6 tinh duge sé photon di qua tiét dién 1cm?.

- Nguon sang diém cong suat 3W phat ning luong déu qua mat cau ban kinh R =
1,75m. Toan bd nang lugng 3W nay phat déu qua mot dién tich bang 4R

- Do do, lugng nang lugng di qua tiét dién lcm? theo phuong vudng goc voi
phuong truyén la:

1.10*

E=3. =78.10° (W
4t R? ( )
- Viy, s6 photon di qua tiét dién lcm? 1
E E 7,8.10°
R ! =2,31.10% (photon
e TC 662510 %310 (photon)
A 589.19°°
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Bai 16: Mt photon niing hrong 150 keV tin xa dan hoi trén electron tw do ding
yén dudi goc tan xa 90°. Cho buée song Compton A = 2,42.10? m, h = 6,625.103
J.s, ¢ = 3.10% m/s. Hay xac dinh:

a) Nang luwgng photon tan xa.

b) Pong ning va vin tdc ciia electron Compton (sau tin xa).

Loi giai:
a) Nang luong photon tan xa.
! hC L. \ r J4 9 e
&= N (vo1 A' la budce song cua photon tan xa)

Ta c0, trong hién tugng tdn xa Compton thi d§ dich Compton dugc xac dinh nhu

sSau.
2h . ,0
AL =N-A=—"—siN"=  (v¢i0 12 goc t4
m.c 5 (voi 0 1a goc tan xa)
N )U:k+ﬂsin29
m.C 2

- Budc song cua photon trudc tan xa la:

,_hc _ 662510310
e 150.10%1,6.107

=8,28.10" (m)

- Budc song cua photon tan xa la:

34
}\':}\,+2—hsin29:8’28.10—12+ 26,62510

mc 2 9,1.107*.3.10°

sin® 45°

A=107.10" (m)
- Vay nang luong ctia photon tan xa la:

_34 8
_e_6625100310° ) ot 1a(5) 116 (kev)

CT W T 10710™

b) Dong nang va van toc cua electron Compton sau tan xq:

- Theo dinh luat bao toan nang luong ta co:

hc , hc
T‘lec :T‘szc

(trong d6 my 14 khéi lugng nghi cua electrdn va mp 1a khdi lugng electron sau tan xa)

h(il 1
e M=ol

2
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6,625.10°* 1 1 a1

m, =— — +9,1.10
=T 310 (8,28.10‘12 1,07.10‘“)

e m,=9710" (kg)
- Van toc v cta electron Compton sau tan xa la:
2
m=—B_ = v- [ —m—E]CZ
V2 m;

e

9112 16 8
V=]l 1577 [910° =104.10 (mis)

H
- BPong ning cua electron Compton sau tan xa la:

W, = % m,Vv? = %.9,7.10-31.1,042.1016 =525.10" (J)

Bai 17: Mot photon niing lwong 58 keV tan xa dan hdi trén electron tu do dirng
yén, sau tan xa bwéc song photon tang 1én 25%. Hay xac dinh:
a) Goc tan xa.
b) Budc song va nang lwgng photon tan xa.
Cho h =6,625.10%* J.s, ¢ = 3.108 m/s, k = 2,43.10"2 m va ldy 1eV =1,6.10"2°J.
Loi gidi:
a) Goc tan xa:

- Tu hién tugng tdn xa Compton ta co:

2h . ,0
Al =M=k =—sin“— TN h o «
m,C 5 (vo1 0 1a goc tan xa) (*)
PN 25%.7L:ﬂsin29
m.C 2
. [25%Am,.C
0 =2.arcsin,| ———=—
o 0= 2arsin LS
. hc _
Ma: XZ? véi ¢ 1a nang luong ctia photon.

Do do:
0 2
0= 2.arcsin,/m
2¢
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25%.9,1.10%.9.10'
2.58.10%1,6.107%

0= 2.arcsin\/ =2.arcsin(1,0)=180°

(khong biét dé bai c6 van de gi khong. Trong biéu thirc (*) da thay SlnE c6 gia tri 16n
hon 1).
b) Buoc song va nang luong photon tan xa:

- Budc song photon tan xa:

—34
yo1252 1251 _q o5, 6:625.10 .3.1c189
g 58.1000.1,6.10

=2,68.10" (m)

- Nang lugng cua photon tan xa:

34
o E _ 6,625.10 ?1108 _ 7’42.10—15 (J) — 46,36 (kev)
A 2,68.10

Bai 18:
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MOT SO PE THI VA KIEM TRA

1. Pé thi cudi ky hé nim 2013
_DAIHOC QUOC GIAHANOL DE THI KET THUC HOC HE
TRUONG PAI HOC KHOA HOC TU NHIEN NAM HOC 2012 - 2013
Mon thi: Pién — Quang

M4 mén hoc: PHY 1103 S4 tin chi: 03 Pésd 1

Danh cho sinh vién: Khoa Sinh hoc, Khoa Hoa hoc, Khoa Toan — Co — Tin hoc, Khoa
bia ly, Khoa Pia chat, Khoa méi truong, Khoa Y — Dugc,...

Thoi gian lam bai: 90 phiit (khong ké thoi gian phat dé)
Cau I: (3 diém)

1. Nang luong tinh dién ctia vat dan: Xay dung cong thire, dinh nghia.

2. Nang luong dong dién ton tai dudi dang tir truong trong cudn day: Xdy dung
cong thirc, dinh nghia.

3. Viét biéu thirc va phat biéu hai luan diém cua Maxwell vé truyén song dién tir.
Cau II (2 diém)

1. Cho mdt qua cau kim loai tim O béan kinh 15 cm, dugc tich dién dén dién tich Q
sao cho tai diém M céch tdm 30 cm c6 di¢n the 1500 V. Hay xdc dinh mat do nang
luong dién trudng tai diém M, cho hing sb dién o = 8,86.1012 C2/Nm2,

2. Cho mach dién hinh tam giac vudng can ABC, canh huyén BC dai 50 cm, cuong
do I=1,5A (dong dién chay cung chiéu kim dong ho). Hay x&c dinh vécto cam tng tir
tai diém M nam chinh gitra canh BC. Cho hang so tir o = 47.107 T.m/A
Cau ITI (3 diém)

1. Dinh nghia 4nh sang phan cuc mot phan, so sanh su giéng nhau va khac nhau véi
anh sang tu nhién.

2. Trinh bay d6 tan sic ciia cach ti.

3. Mot ngudn sang diém phat anh sang don sic budc song A = 0,55 pm duogc dat
trén tryc vudng goc va di qua tdm cua 10 truyén sang, ban kinh r = Imm. Khoang cach
tir nguon dén tam 16 tron a = Im. Hay xac dinh khoang cach b tr man dén diém quan
sat C dé doi voi diem C, 10 tron chtra ding 3 doi Fresnel.

Cau IV (2 diém)

1. Trinh bay va néu cac két qua thi nghiém tan xa Comptom.

2. Mot nguéq sang diém cong suat 3W phat anh sang don sic budc song 589 nm.
Héy xac dinh s6 photon di qua dién tich 1 cm? theo phuong vuéng goc vGi phuong
truyén, cach nguon 1m.

Cho h = 6,625.10-3 J.s, ¢ = 3.108 my/s, coi ngudn ding hudng.
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2. Pé thi cudi ky Il nim hoc 2012 — 2013

M3 mén hoc: PHY 1103 S tin chi: 03

Danh cho Sinh’ vién: Khoa Sinh hoc, khoa Hoa hoc, khoa Toan — Co — Tin, khoa
bia ly, khoa Dia chat, khoa Méi truong, khoa Y — Dugc.

Thoi gian lam bai: 90 phiit (khéng ké thoi gian phdt dé)
Phan bit buéc (7,5 diém — gom 3 ciu)
Cau | (2,5 diém)

1. Mo ta thi nghiém va hién tuong nhidu xa cua séng phang, don sic qua 2 khe hep
song song dai v6 han.

2. Chiéu chum anh sang don sic, song song c6 budc séong 600 nm, ti vudng goc
vGi cach tir ¢6 hang s6 (chu ky) d = 2000 nm va so khe 18 N = 103, Sau cach tir dat
thau kinh hdi ty, man quan sat dit tai mat phang ti€u dién cta thau kinh.

a. Xac dinh vi tri va bé rong géc cua vach quang pho bac 1.
b. Tinh sb vach quang phd quan sat dugc trén man.
3. Trén bé mit ctia mot quang cu lam bang thay tinh c¢6 chiét suat n = 1,69 nguoi ta
phit mot 16p trong sut c6 chiét subt N, =~/n . Hiy xéc dinh bé day i thiéu cua 1op

trong sudt dé anh sang co budc song 555 nm khong bi phan xa. Coi anh sang chiéu
vudng goc.

Cau II (2,5 diém)
1. Néu tom tat thi nghiém va két qua ctia tan xa Compton.
2. Trinh bay thi nghiém phan cuc anh sang do ban Tua-ma-lin (Tourmaline)

3. Chiéu chum sang ty nhién c6 cuong do Io téi hé gom kinh phan cuc P va kinh
phén tich A. Hay xac dinh goc gilta hai quang tryc cua ching dé anh sang di qua hé
bang Io/4. B6 qua hién tuong tu hap thu anh sang khi di qua 2 kinh.

Cau III (2,5 dlem)
1. Phat biéu, viét biéu thirc ctia dinh luat Ampere (dinh luit dong toan phan).

2. Cho dong dién tron khong doi cuong d6 1, ban kinh R dit trong chan khong. Ung
dung dinh luat Biot — Savart — Laplace tinh cam tmg tir do dong dién gy ra tai diém M
nam trén truc cach tam mot doan h (hinh bén).

e M
Ap dung: R =40cm, [ =2A, h = 30cm. H
Cho o = 47,107 T.m/A ' \
R
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Phdn tw chon (2,5 diém)
Cau Iva

Cho thanh hinh try déng chat c6 chiéu dai 2a, duoc tich dién dwong, déu véi mat
do dién tich dai A, dat trong chan khong. Hiy xac dinh cuong d6 dién truong tai diém
M céch truc ciia thanh doan r. Xét truong hop a tién t6i oo, tir d6 suy ra dién trudng do
thanh tich dién déu, dai vo han gy ra tai diém M (hinh duéi).

Cau IVb
1. Phat biéu, viét biéu thuc dinh luat Ostrogradsky - Gauss

2. Cho mdt thanh hinh tru dai v6 han, tich dién déu véi plélt do dién tich dai A, ap
dung dinh luat Ostrogradsky — Gauss tinh dién truong tai diém M céch truc ctua thanh
doan r (ndm ngoai thanh).

N

Loi gidi:
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3. Pé thi cudi ky hé nim 2012

PAI HOC QUOC GIA HA NOI BE THI KET THUC HOC HE
TRUONG PAI HOC KHOA HOC TU NHIEN NAM HOC 2011 - 2012

Mon thi: Pién — Quang

M4 mén hoc: PHY 1103 S4 tin chi: 03 Pésd 1

Danh cho sinh Vién:,Khoa Sinh hoc, Khoa Hoa hoc, Khoa Toan — Co — Tin hoc, Khoa
bia ly, Khoa Pia chat, Khoa méi truong, Khoa Y — Duogc,...

Thoi gian lam bai: 90 phiit (khéng ké thoi gian phat dé)
Cau I.
Mot proton chuyén dong theo phuong ngang sang phia bén phai voi van téc

4,5.10% m/s.

a. Hoi do 16n va hudng cua dién truong tdi thiéu dé co thé lam cho proton giam déu
toc do cho dén khi dung lai & khoang cach 3,2 cm s€ 1a bao nhi€u va nhu thé nao?

b. Thoi gian proton chuyén dong tir khi di vao dién truong dén khi dung lai 13 bao
nhiéu?

c. Hoi d6 16n va hudéng cia dién truong tbi thiéu dé dimg chuyén dong ciua mot
electron trong cac di€u kién tuong ty nhu trén.
Cau ll.

Mot qua cau dic dan dién ban kinh a, mang mot lugng dién tich duong 2Q. Mot
qua cau rong dan dién khac c6 ban kinh trong b, ban kinh ngoai ¢ dugc dat dong tAm
Vol qua cau trén. Qua cau rong chira mot lwong dién tich — Q. Tim cuong do dién
truong tai cac mién ki hiéu 1a (1), (2), (3) va (4) (hinh 1). V& d6 thi ngay dudi hé hai
qud cau nay de thdy r& sy bién thién cuong do dién truong theo khoang céch tinh tir
tam hai qua cau.

Hinh 1:

Cau I11.

Tinh dién thé tai diém P nim trén truc ciia mot vat dan hinh khuyén (hinh 2), vé6i
mat do di¢n tich mat dong déu bang .

Hinh 2: ‘

I,
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Cau V.

Trong mot thi nghiém giao thoa khe do6i (hinh 3),d = 0,15mm, L = 140 cm, A =
643nmvay =1,8cm.

a) Tinh hiéu quang trinh cua hai tia tir S1 va S, khi dén diém P?
b) Biéu dién hiéu quang trinh nay theo budc séng A.

¢) Tai P quan sat thdy van sang, van tbi hay giao thoa mot phan? Giai thich?

P

Hinh 3:

VVYVVYVYVYYVYYVYYY
o

A
-

Ghi ch(: Sinh vién khéng dwge ding bat cir tai liéu nao. Gidm thi khéng gidi
thich gi thém.

N

Loi giai:
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4. P2 thi cudi ky | nim hoc 2013 — 2014

DAI HOC QUOC GIA HA NOI PE THI KET THUC HOC KY I
TRUONG DAI HOC KHOA HQC TU NHIEN NAM HOC 2013 — 2014

Mon thi: Pién — Quang

M4& mén hoc: PHY 1103 S4 tin chi: 03

Danh cho sinh Vién:,Khoa Sinh hoc, Khoa Hoa hoc, Khoa Toan — Co — Tin hoc, Khoa
bia ly, Khoa Pia chat, Khoa méi truong, Khoa Y — Duogc,...

Thoi gian lam bai: 90 phiit (khéng ké thoi gian phdt dé)
Cau I: (2,5 diém)
Pinh ludt Biot — Savart: Phat biéu dinh luat, viét biéu thirc, minh hoa bang hinh

Ap dung: Xét mot yéu to dong co do dai 1,0 cm trén mot diy dan thang cé dong
dién khong d6i 125 A chay qua. Tim d¢ 16n va chiéu ctia vécto cam tng dién tir gay ra
bdi yeu to dong nay tai mot diém nadm cach ndé mot khoang 1a 1,2m trong hai truong
hop:

a) Piém P1 nam trén duong vudng goc voi day.

b) Piém P, nim trén duong thang hop mot goc 30° véi day dan (hinh 1).

® P]_ 1 [
/4
P, 1,2m N » | S
1,2m
| = 125A g
300 M +— P
l— - Hinh 2
lcm

Cau ll: (2,5 diém)
Phat biéu dinh luat Faraday vé cam ung dién tur.
Phat biéu dinh luat Lenz vé chiéu ciia dong dién cam {mng.

Ap dung: Mot khung day tron co6 500 vong day, ban kinh 4 cm, duoc dat vao
trong tir truong déu giita hai cyc ctia mot nam cham dién (hinh 2). Vécto cam ung tir
hop mot goc 60° véi mat phang cia khung day va cé d6 16n giam déu theo thoi gian
v6i toe do 0,2 T/s trong khi hudng cua nd khong thay doi. Tim d6 16n cua suat dién
dong cam mg va chiéu ciia dong dién cam mg xuat hién trong khung day.

Cau lll: (3 diém)

1. Tia sang don sic budc song A c6 goc toi 1 va goc khuc xa twong ng r khi di
qua mat phan cach gilta moi truong chlet suat n1 va moi truong chiét suat n2 (Hinh 3).
LSp méi truong song phang chiét sudt na c6 d6 day 1a e. Suy ra biéu thirc hiéu quang
10 gitra hai tia a va b trong truong hopng =n3=1van,=n> 1.
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NS
YA LR

s \\d | 7 |

Hinh 3 Hinh 4

2. Trong thi nghiém giao thoa van Newton, mot thau kinh phang — 16i c6 ban
kinh cong ctia mat 161 1a R = 95,2 cm duoc dat 1én trén mot ban thuy tinh phang. Chiét
suat cua thau kinh va ban thuy tinh 1a n = 1,5. H¢ thau kinh va ban thuy tinh phang
dugc chiéu anh sang don sac c6 budc song trong khong khi 1a 580 nm tir phia trén sao
cho anh sang t&1 vudng géc voi mat ban (Hinh 4).

a) Tinh ban kinh cta van sang thur 2 tinh tr tam h¢ van quan sat dugc trong anh
sang phan xa.

b) Ban kinh cta van sang nay sé& thay doi nhu thé nao néu d6 day nude (n’= 1,33)
vao khong gian gitra thau kinh va ban thuay tinh.

Cau IV: (2 diém)

Mot chum sang song song phat ra tir dén thity ngan duoc chiéu vudng goc véi
mat mdt cach tir phang c6 2000 vach/cm. Nguodi ta quan sat quang pho thu dugc trén
mat phang ti€u cua mdt thau kinh hdi tu dat song song véi céach tir.

a) Tinh khoang cach goc cia hai vach tuong ing vaéi cac bude song 579 nm va
577 nm trong pho béc nhat.

b) Do rong cua chum tia téi phu doc theo cach tir phai 14 bao nhiéu dé vira du
phan giai hai vach néi trén theo ti€u chuan Rayleigh trong pho bac nhat.

Loi gidi:
* Dinh ludt Biot — Savart — Laplace:
Noi dung:

Vécto cam tmg tir dB do yéu t6 dong Idl gy ra tai diém P, cach yéu t6 dong
mot khodng r 1a mot dai lugng vécto co:

+ Gbc tai P.

+ Phuong vudng goc v6i mit phang chira phan tir dong dién 11 va P.

—

+ Chiéu sao cho dl, r,dB tao thanh mét tam dién thuan.

D
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Idlsin® = -
T vei 0= (1di, r)

Biéu thirc tdng quat:

B - Mo [|d_iAF]
4 1

Hinh vé: d_B’

* Ap dung:
Str dung hinh 1:
a) Piém P1 nam trén dudng vudng goc vai dy va cach yéu té dong 1,2m:
Yéu t6 dong 1dl gay ra cam ung tir dB, c6:
+ Goc dit tai diém Py
+ Phuong vudng goc véi mit phang chia 1dl va 1,
+ C6 chiéu sao cho 1dl, r; va dB, tao thanh tam dién thuan (dB, di xuyén tur
ngoai vao trong trang gidy)

Mo IdIsinO _ 47.107 107.sin90°

=6,94.10°(Tesla
Ar” r? At 1,22 ( )

+ D¢ l6n: dB; =
b) Piém P2 nidm trén dudng thing tao véi day goc 30° va cach yéu t6 dong 1,2m:

Yéu t6 dong | di gly ra cam ung tur d—Bz co:

+ Goc dit tai diem P2

+ Phuong vudng goc véi mit phang chuaa | di va I,

+ C6 chiéu sao cho ldl, r, va dB,tao thanh tam dién thuan (dB, di xuyén tur
ngoai vao trong trang giay)

Ho IdIsing _ 4n.10" 107sin30°

=347.10"°(T
4o r? At 1,22 (M)

+Polén: dB, =

Cau llI:
* Pinh ludt Faraday:
Suat dién dong cam Gng xuit hién trong mot vong diy dan kin bang va trai ddu
v&i toe do bien thién theo thoi gian cua tir thong gui qua vong day do.
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ddy
E = ——=
ot V)
* Pinh luat Lenz:

Suat dién dong cam tng ludn tao ra dong cam tmg c6 chiéu sao cho tir truong ma
no sinh ra chong lai sy bién thién cua tir thong sinh ra no.

* Ap dung:

v

A 4

4cmf
/

N I/_\
Las

\ 4
w

v

»
»

Theo dinh luat Faraday, suat dién dong cam tng gui qua mot vong day dan la:

_dés
dt

Ma tir thong gtri qua vong day la:
G = jﬁd_é = _[ B.dS.cos30” = nR *.B.cos3(°
S S

E =

Do d6, suat dién dong cam img giri qua mot vong day dan kin 1a:
_dgy d(nRZ.B.COSBOO) _ @R? ( dBj nR’

£= = — = =02
at dt 2 U dt) 2

(vi dao ham ctia cam ung tir theo thoi gian bang toc do giam cam Gng tir)

Viy, d6 10n cua suat dién dong cam tng giri qua 500 vong day 1a:

2 2 -4
500.%.0,2:500.%.0,2:0,25 V)

Xéc dinh chiéu cua dong cam tng: Vi cam tmg tir qua vong ddy giam déan theo
thoi gian nén tur thong di qua nd cling giam theo thoi gian. Dong cam tng phai c6
chiéu sao cho tir trurong ma no sinh ra chéng lai sy giam tir thong sinh ra n6 (hay lam
tang tir thong sinh ra no). Noi cach khac, tir truong do dong cdm tng sinh ra phai cung

phuong va cung chiéu véi dS. Dong dién cam tng c6 chiéu nhu hinh v8.

Néu nhin tir goc trén bén trai xudng goc dudi bén phai thi dong dién cing chiéu
kim dong ho.
Cau lll:

1) Tim biéu thirc hiéu quang 14 giita hai tia a va b:
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. b
s iy
N /K Te
v 4
ns3 J

Hi¢u quang 10 gitra hai tia a va b la:
(NK) —(IH)
Trong d6: (IJK) 1a quang 16 trén quang duong IJK
(IH) 1a quang 19 trén quang duong IH
Ta c6: (JK) = n2(1J+JK) = 2n2lJ
(IH)=IH+A/2  (viphan xa trén bé mat moi truong chiét quang hon)

Suy ra hi€u quang 10 gitra hai tia a va b:

s=2n0—H-"2on & _iksini-®

2 cosr 2
8:ani—Ze.tanr.sini—&:2nz_e —2e.sini.smr_&
cost 2 cosr cosr 2

Ma: sini = na.sinr (theo dinh luat khtic xa anh sang). Vay:

sin’r A

e
d=2n,——-2n,¢.
cosr cosr 2

6=2n2e.cosr—&

2) Tinh ban kinh cua van giao thoa Newton:

a) Bdn kinh cia vin sang thir 2 néu khodng khéng gian giiva thau kinh va ban
thuy tinh la khong khi:

Hi¢u quang 1 cua hai tia phan xa la:

A o
0=2n,e+ 2 (v61n2 la chiét suat cua khoang khong gian gitra)
i i A
Van giao thoa cyc dai khi: d=kh & 2n2e+E =k\

k—=
e= 2y,
2n,

Van sang bac 2 img voi k = 2. Suy ra:
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p 1

2
e,=—=.580=435 (nm
2= 5 (nm)
Bén kinh cta van sang thir hai la: R

=R -(R-e,) \ e N/
2 =95,22.10* —(95,2.10% - 435.10° f =

r? =8,2824.10
r,=91.10" (m) =910 (um)

b) Ban kinh ciia van sang thir 2 néu khodang khéng gian giita thdu kinh va ban
thuy tinh la nuoc (n = 1,33):

Cong thirc tinh hiéu quang 16 khong thay d6i. Do d6:

el o1
e,=—21=—2 580=327,07 (nm)
on, 21,33

Bén kinh cta van sadng thir hai la:
r’=R’-(R-e,)
2 =95.2210 —(95,2.10? —327,07.10° f
7 =6,22739.107
r,=7,89.10" (m) =789 (um)

Cau I V:

a) Khodng cdch géc cia hai vach trong phé bdc nhat chinh la hiéu sé géc g véi
hai vach do:

+ Goc tng voi cuc dai bac 1 cua anh sang c6 budc song 579 nm la:
: A
sinb, = El (vo1 A1 =579 nm va d 1a khoang cach gitra hai khe cua céach tir)
+ Goc tng voi cuc dai bac 1 cua anh sang c6 budc song 577 nm la:
. A, _
sinB, = g (V81 22=577 nm)

— Khoang cach goc giita hai vach quang ph6 trén 1a:
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(A (A, . 579.10° . 1 577.10°
AO =arcsin| — |—arcsin| —= | =arcsin| ———— | —arcsin| ————
d d 10 10
2000 2000

A8 =arcsin(0,1158)—arcsin(0,1154) = 0,023°
b) Dé rong ciia chium tia t&i dé vira di phén gidi hai vach néi trén theo tiéu chudn
Rayleigh trong pho bdc nhat:

Hai vach phan biét nhau theo tiéu chuan Rayleigh: cuc dai giao thoa bac m cua
anh sang budc séng (A + dA) nim tring véi cuc tiéu giao thoa bac (m + 1) cta anh
sang budc soéng A. Ta cO:

A

kN =2
di

Trong d6: k 1 bac phd (trong truong hop nay k = 1)
N la téng s6 vach ma chum tia téi chan cach tir
578
Do d6: N= = = 289 vach . P rong 1a: 289/2000 = 0,1445 (cm)

Vay, chum tia t6i chi can pha duoc 289 vach (0,1445 cm) cua cach tir 13 c6 thé
vira du phan biét hai vach theo ti€u chuan Rayleigh trong pho bac nhat.
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