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LO1 NOI PAUY

Cudn sach Bai tdp Vat Iy dai cuong (tdp hai} duoc viét sdt theo ting
chuong cua cudn Gido trinh Vat Iy dai cuong (1dp hai) ding cho sinh vién
cdc trieong Cao ddng.

Trong méi chuong déu cé phdn té6m tdt nhing kién thicc co bdn nhdm
giup sinh vién hé thong hod cdc kién thicc cdn ndm vitng. Phdn bai 1dp tw
gidi trinh bay 11 gidi cia cdc bai tdp dd diwoc dwa ra d cudi méi chiong cia
cuén Gido trinh Vdt Iy dai cwong (tdp hai). Cdc bai 1dp b6 sung & méi
chuong nhdm cung c6 va md rong kién thitc.

Ngoai ra cuén sdch con trinh bay cdc bai 6n tdp va cdu hdi trdc nghiém
dé giip sinh vién én tdp, khdc sdu kién thitc dd hoc trong cuén Gido trinh
Vat Iy dai cuong (tdp hai}.

Trong thoi gian bién soan cudn sdch, mdc di dd cé nhiéu cd gdng,
rnhung chdc khéng trdnh khoi nhitng thiéu sot, rdt mong nhdn duoc nhiing v
kién déng gdp cua ban doc d¢ ldn 1di bdn sau dugc hoan chinh hon.

Moi y kién déng gép xin giti vé Cdng ty CP Sdch Dai hoc — Day nghé
(HEVOBCQ), Nha xudt bdn Gido duc, 25 Han Thuyén, Ha Néi.

TAC GIA



PIEN TRUONG TiNH

. KIEN THUC CAN NHO
Cdc cong thiuc quan trong

1. DBinh luat Culéng

AL 22'
T
N.m? 1  Nm’
k =9.10° — )= :
( ! ) 47:80( g )

Dang vecto
Luc do q, tac dung lén q,:

799 I
G TPREESE=R
ET r

(=)
2. Dién trudng cla dién tich diém

_— q r_-

iy S0

Chi y: q>0:ETTr

q<0: ETr
3. Dién thé va hiéu dién thé

Ug=V,-V,=[E.dl

'AB



Dién thé cua dién tich diém

.k
V:—ﬂ-t-const
r

Tinh E theo V: E=—gradV =- @,ﬂ,@
ox " dy 0Oz

BAI TAP TU GIAI
1-1. Muéh cho cudng db dién triudng tai diém D = 0 thi:

E+E3 + E—2= 0
- ———

B+ B - o0
Ta nhén thiy: E,=--E,
Nghia 12 E,, phai ciing phucng ngudgc chidu véi K, (ndm trén BD).

Tt d6, suy ra: q, = q; v go = —qp4 .

E3 = E13
t
!
I
Q4 |
| —_—
A® D ~ &

i

B(— @c'
Ga

Hinh 1.36
Vé do lén: "E,=E,—»E,=E, /2 =E,



K&t qua: g, = aq; va kq—;ﬁ =k q22
a 2a

o Qs
— ;- Y3 —
1 3 2\/5

1-2. Dién trudng do q va —q gy ra tai M ¢6 cung do dai:

1) Vecto téng c6 46 dat:

E=k21 292
T I r

2) E euc dai khi r cde tiéu (khi d6 M tring véi trung diém ctia AB):

1-3. Dung phudng phép tich phfm, va nhan xét do 46l xing, ta tim
duge ¥ ndm theo truc dudng tron va ¢ dg 1on:

Jz_Ra 2 _Re
Gy = VO
T r r

r2—R2 1 R’
¢ 1R
() = el

') = —4r° +R%r" = - 2r° (2 - 3R

f(r) cuc dai kln 2 e 3Rr‘2—0—>r—\f§R

Khi dé = —RZ ,’—RQ R? =

Chu ¥: 1) Dé dang nghiém lai rang z = \/5 1a diém cue dal

9) C6 2 vi tri dé E cue dai 1a 2 diém trén truc Oz doi xing nhau qua

tam O tal khodng cach z = R .
J2



Hinh 1.37

1-4.

1) Tinh toan cac dién thé

V, ok L

AD BD
A k- Y
AC BC

11 11
Uy =kq |- - kaq,[ - -
ne ql[AD AC)+ %[B_D BC]

=+kq1[i—i):9.109.6.10'“ 2 _ ‘ZJ
0,3 05)

= 144(MV)
2) Higu dign thé x dién tich = cong cha Iuc dién

Acp = qUep = 5.107° 144.10° = 720 (J)
D C

Hinh 1,38



1-5. Dién truong gitta hai mat v6 han song song tich dién déu +o

U 1a hiéu dién thé& gifia hai mat. Suy ra:
U=Ed=10"5.10" =50V

. 1
va c=¢g, B

T 47.9.10°

.60=0,44.10""

1-6. Dién thé giy bdi mot dién tich diém q tai vi tri cach g mot

khoang r (chon mdc dién thé tai vd cuing bing 0):

v=k3
r

V6i hai dién tich diém q, va g, dién thé tai M cach q, va g, nhiing

khoang r, va ry:

vokd 2
r, T,

Theo gia thiét:

Valkdi g

T, Ty

TR, B

SR r,

2t

% _3

q2_2

Quy tich phai tim la quy tich nhiing diém M sao cho ty s8 khodng

. C R - Y o 3 P
cach tit M dén hai diém ¢6 dinh A, B 132 m6t hang s6 ho 5 b6 1a mot

L,

mat cau ¢6 dudng kinh CD v6i C, D 1a hai diém chia trong va cila ngoiil

AB theo ty s6 -;— .

9
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faq) (a,)
Hinh 1.39

1-7. Hiéu dién thé U,,

_ -["H :"\. d]"
W 2mE, T

. v
-t mEe=
2me, Fa

N

1-8. Xét hai trudng hop [ q= %RR3 p]



1) rgRthiU:kq[l_l]
R r

1 1 3
2) r‘<RthiU:k—;—ki[véiﬂ_:£_]

Chu y: Dién thé tai A (r = R) 1a cue dai.

B,
A H
1
I
t
I
1
1
1
1 1
1 1 1
{ 1 1
i i 1
OA Y 4
St
r<R
r=R
Hinh 1.40

Iil. BAI TAP BO SUNG

1-9. Cho mét thanh ndm ngang AB d6 dai L, tich dién déu, mat 4o
dai . |

1) X4c dinh dién thé V tai M nim trén dudng thing AB (BM = x).

2) T bidu thice tim dude cua V theo bign x (= BM), xac dinh cutng d6
dién truong tai M.
Bai gidi:
1) Chia doan AB = L thanh nhiing .doan nho dl tai vi tri cach A (chon
lam gdc) moét doan 1.
Doan d! tich dién'dq = Adl gdy ra tai M dién thé:
adl

dV =k —>-—— (chon V.. = 0}
L+x-1

1f



Dién thé téng céng do thanh AB gay ra tai M:

Adl x+ L
V= k ——— — =kl
Froy [ J

x—lz X

2) O day V chi 13 ham ctia x. Suy ra, vects dién trudng E chi phu
thude x (tinh déi xing): E nim theo dudng thang AB va c6 d6 1én:
oV .. L

B=-"—=kio—"—
dx x(L+x)
4 dq = Aadf —
| i ] X - dE
A | ‘B ™
L W |
¥ 1 T

Hinh 1.41



VAT DAN - TU PIEN

. KIEN THUC CAN NHO

Cdc cong thice quan trong:

1. Vat dan cé lap tich dién: E,,, =0
a) Pién tich:
q=C V (gia thiét V,, = 0)
b) Ning lugng tinh dién:

2
W:qu=lCV2 _la
L B 2 20

¢) Qua cau kim loai:
C = 4negeR

2. Tu dién
a) Dién tich:
g={CU
(U = dién ap gitia hai tdm)
b) Néang lugng tinh dién:

2
wilipitgrl S
R el

¢) Tu dién:
[ Phang Céu Tru
C:S“ES ' C:4neUaR,R2 C- 2ng, el
d R, -R, In(R,/R))

3. Nang lugng dién trucng

Mat d6 nang lugng dién trudng

W=t eE?
2

13



l. BAI TAP TU GIAI

2-1.

Cuong dd dong dién trong mit cAu bing 0

E

brong

=0(<R)

Cuong dé dién truong tai mot didm trén mit cAu

E =

k= (r>R)
=

bién thé tai mot diém bén trong va bén trén mat ciu

V=x3@r<R)
r

Di¢n thé tai mét diém bén ngoai mit cdu

V=k3@sR)
T
v} 10°* L 2107 3.10 4.10" 510" m
E 0 9.10* 9.10" 9.107° (9+ 3).10" [V/im
(2.107%)? (3.10%)* | (4.107%) (5.10° %)
_ _ 5 -9 9
k210 | =k.10 3.100_7 _ k320
4 (4.107) 25
k22107
16
Vi@ " :—3)‘_120-“ 1 9+ 3)._190--‘ kg 1182 ‘?_:8 ‘ (9:?:]1_0 |V
2.10 2.107 : :
. 3107 3107
12 7 + k- Lo
_x.2 10 =k.~=.10" 10 + 5
2 9 4.10 5.10
k[§+3]_10
Dap s6:
1 0 2025 90 67,5 432 kV/m
‘ v 5,400 5,400 3,375 0,540 2,160 KV

14



Hinh 2.14

2-2.
q=CV = (4neeR)V
G._ 4 :4nsosRV=EUsV
4n R 4nR? R
- <. 1'3002 =2,65.10"
41.9.10° 10.10
2-3.
Gléﬁﬁaj')R' VIZVM:kq—l‘i‘k“L
R a-R
V,=Ve=k kB
i R a-R
Va theo ddu ban: V, + V, =0, suy ra:
k k
V +Vl): —p + . = 0
Y [R+a—R}(q‘ )
Két qua: q+q;=0
. Vv
Va 4, 1 : 1 v Qg .t
k|l -+ .-
[ R a-R ]
1200

= - =3,42.10° C

9.10° _ 1 _.2_____....1_ —
2,5.10 1-2,5.10™

15
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2—4. Khi hai qua ciu néi véi nhau (bing diy din), & trang thai can

Hinh 2.15

bang, ching c6 ciing dién thé V, = V,.

Bién tich moi qud cdu ty 1¢ véi dién dung tuong tng ctia mdi qua cau.

o

16

Q=0 V;q.= C.V,
q; CIVI :R1V1 Rl

@ CV, RV, R,
R, R, R, +R,
_ Rl .
q, qu+R2 ;
q, =13.10°C. 8 =8.10"°C
1 I
q,=q-q, = 13
q,=5.10"C
CZ4EEGER=@= 1']93110'91?
k 9.10° 9
_.(;
v=d-2 910V
ST
9



w1l

qV =110"“‘ 9.10° =4,5.107 J
2 2

2-6. Theo dau bai, cho tu dién cdu R, = lem: R, = 2em: tu dién dang
tich di¢n V| — V, = 2500V. Theo tinh chit cua tu dién, dién trudng chi
tén tai trong khodng khong gian giita hai mgt cdu (hai ban tu dién).
Hat elcctron bit dau chuyén déng t¥ M (r, = 3em > R, = 2cm) dén r,
(r, = 2em = R,). Nhu vay hat electron chuyén dong ¢ bén ngoai dién
trudng tu dién, do dé khéng c6 lvc dién tde dung lén electron; do dé
van téc electron khong déi, nghia la béng 0.

glectron

Hinh 2.16

2—7. Nhiét lugng téa ra bing ning lugng tich lay trong tu dién khi
tich dién. |

(107

107

2
q .
=W=s Lo = 0,25
R C

b |
b o
b

2-8.
Khi chua néi hai tdm ctia hai tu (khéng néi dat)
q = 2pF x 100V = 200uC
—q, = 0,5uF x (~ 50V) = -25uC
Khi nél hai t4m cla hai tu dién (khong ndi dét) cac dién tich ¢ gia tri

mai:

@ =0V, =%y,

0, =C,V, ==V,

2.BT VATLY DAI CUONG-A 17
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+ - +
+ - ¥
+ Y Voo +
< NGi a4t G
+ 4 qp~ + 4
+ - +
+ - ¥
+ VY Vi +
C NGi dat G
Hinh 2.17

Vi hai tdm khéng néi dat lai néi véi nhau nén:
V, =V,

9 _ G _9 -9 9 -9

2 05 2+0,5 25

q, =2x127_5:1401.10

4

. 175
=-0,5 =-35uC
q; x 25 K

H

Ning lugng cac tu truée khi néi:

wolar 1a 1 (200uC)° 1 (-25uC)
"2C, 2°C, 2 gouF 2 05uF
= 10,625J
Sau khi nét:
.1 , ,
=6,125J

Niang lugng (nhiét) tda ra bang:
W-W =10,625-6,125= 4,5J



Ill. BAI TAP BO SUNG

2-9. Cho dién tich diém q, dat tai A trude mot khéi cdu kim loai
tam O. ban kinh R (AO = a > R) khéng tich dién. Goi ACD 1a dudng
kinh CD di qua diém A. Hay xac dinh vectd dién trudng tai C va D.

Giai: Ta ap dung phuong phdp dnh dién (xem trang 72 Giao trinh
Vat 1y dai cuong — Tap hai). Ta xac dinh vi tri B trén AO (bén trong
khéi cau) sao cho khi dat mét dién tich diém g, thich hgp tai B thi
dién trudng cta hé (q,, q,) c6 mit mit déng thé 14 mat cdu ¥ trung
vdi mal cdu (0, R).

Hinh 2.18

D6 12 quy tich nhiing diém M sao cho:

V, =k q—‘+&]=o
: AM  BM

AM _ g,

BM q,
Trong bainay giastiq, > 0khidé q, < 0
Theo hinh hoc, 4 diém A, B, C, D tao thanh mot hang diéu hoa saoc che:
MA CA DA _ q
MB CB DB q,
Cac phép tinh hinh hoc cho:
OA . OB =R?

Vi tri B cta q,:

2
OszZR— (a = 0A)
- a

19



Gia tri g, cho bdi:

CB_R—b___q_2
CA a-R_ qa,
. R?
wo PR Rk
2" TR T a-R Ty

Dién trudng do { q, + mét cdu } gy ra ¢ ngodi mit cau trung véi dién
trudng do hai dién tich diém { q, , qs } gly ra 6 ngodl mat cdu (nguyén

tédc anh dien).

o9 9z
®— : © .
A C B O D
Hinh 2.19

2-10,

Mot dign tich q duge chia cho hai qua ciu kim loai ban kinh R,, R,.
Hai qua cdu &y duge ndi vio nhau bing mét day din dai va manh L.
Tinh dién tich méi qua ciu va lye cing day néi.

G—®

Bai gidi:
Khi c4n béng dién hai qua cdu 6 cung dién thé:

Voot 9

4negeR,  4mg eR,
49 9+ __ 4
R, R, R +R, R, +R,

Suy ra: __ R g, = R, q
Sy & RI+R2(I " " R, +R,
Lyc cang caa day c6 cudng 46 bing luc diy Culéng:

Fok & ?2

L-.

Vdi gia thiét: L>> R, , R,.

20



PIEN MOI

. KIEN THUC CAN NHO
Cdc cong thuc quan trong
1. Phan biét
— Pién trudng ngoai (trong chan khoéng) E—o
- Dién trudng riéng do phéan cuc dién mdi gy ra E"
— Dién trudng téng hgp trong dién moi
E = EU' +E'
2. Vectd phan cyc dién moi
P=g,KE

K. hé s phéncuc; 1 + K, = ¢

3. Quan hé giita cac vectd dién trudng va dign cam

o =g KL E
E'=2 =K, E
£

EziE“ :-E—o(véjis:1+Ke)
1+K, ¢

D=g,eE=g, (1 +K)E

21



1. BAI TAP TU GIA|

3—1.
U=400V :
g=Y OV B0V 16 Vim
d d=0,02cm 0,02.107"m
1 Lo
'sg, K K= e-DE=———(75-1).2.10"
a o] © EU( ) 411.9‘109( 8] )
=1,15.10"
Trong dé: ¢ (mica)_: 7,5
o 3-2. _
g-Y ; o=g, B = L ~ . 1200_2 =2,65.10"
d 47.9.10° 0,4.10
1 . 1200 5
'=ge-1)E=———— {6-1 ——=1,32.107
O =t DE =t (6-1) 0,4.10°

3--3. Coi 1a hai ty ghép néi tiép

7/
S
2
d, ! dy —]
Hinh 3.8

Cue{}slS
LT A A
C C G, C B E, S
- 5 = d.._,

22
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I
ol
L] el
w
TN
£ |jl
+
o8
[ =]
L

-1
Suy ra: CZEOS[-—1— +—2]

ll. BAl TAP BO SUNG

3-4. Mot qua cAu dién méi mang dién tich q phan b déu trong qua
cau ban kinh R d6.

1) X4c dinh nang lugng dién trudng trong qua cau.

2) Xac dinh néng lugng dién trudng ngoai qua cau.

3) Cat d61 qua cAu thanh hai ban ciu, nang lugng dién trudng thay
d8i thé nao? Cho hang s0 dién mdi = «. .

-
.

" 1) Dién trudng bén trong qua cau tai mot diém cach tAm mdt khodng
r < R c6 cuong do: '

Hinh 3.9

1 q], q 3
— =—= 1
Amne, e r° {q] R’

1 qr

~ 4ng,e RP

B, =

=]

23
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Nang lugng dién trudng bén trong qua ciu:

W, - f%sosm‘;’ dnrtdr (voir < R)

Lon2
=J;Rlsua L iﬁ: 4nridr
2 dng,e R

-9
ne, el10R

2) Nang lugng dién trudng bén ngoai qua cau;

B,=—3 _ (vdir>R)
- dmg,Er

2
W, = {%susEiélnrzdr:S 4 R
nE, €

3) Nang lugng giém vi khi chia d6i qua cdu phai tén eong.




DONG PIEN

I. KIEN THUC CAN NHO

1. Binh luat Om cho doan mach thuin trd
U=+RI

2. Dinh luat Om cho doan mach ¢é ngudn va may thu
Uw=1& +rl

Dau + khi diém ddu ndi véi cuc ducng

H+
[P

'Dau — khi diém dau néi vai cuc Am
+ rI khi AB theo chi¢u dong dién
Ll { ~ ¢ khi AB ngude chidu dong dicn

3. Cac dinh luat Kiarchép

DL [: Bao toan dong taj nat

DL 1TA: Téng cac hiéu dién thé theo mdt dudng cong kin bang 0.

DL 1I1B: Hiéu di¢n thé gitta hai diém ctia mét mach khﬁng phu thude
dudng di.
4. Binh ly Thevenin

Mang hai cue AB tudng duong véi mdt nguén cé dién trd trong bang
dién tro tuong duong cua mang néu cho trigt tidu cac suit dién déng va
06 sudt dién déng bang hidu dién thé hai cuc cia mang khi hé mach.

Il. BAI TAP BO SUNG
4—1. Tinh R,, ctia mét mach céu.
Cho mach cAu md ta trén hinh 4.18 trong d&: R; =R, ; R, = R,.

Tinh R,, cia mach d6.



Bai gidi:
Dé dang thiy rang néu cho cac déng dién chay nguge chiéu di cho thi
mach dién van gidng nhu lic chay xuéi. Do d6 suy ra:
L=I val,=1,
Céac dinh luat Kiarchép cho:
Use + Uep = Uyp — R+ RI= R,
Tanit C:L=L+L=L+T,->L,=1 -1,

Vay: RN +R( - L) =R
R+ R)L=R: +RY L,
Suy ra: | I, +1, I

R,+R, R,+R, R,+R,+2R, R +R,+2R,
R, +R, I L= R, +R,

'"R,+R, +2R, ' TR +R,+2R,

Tinh dudge: Uy = R I, + RyT; = RI + R,

_ R &R, +R))+R, (R, +R;) I
R, +R, +2R,

Pién trd tusng duong ctia mach

g _Up 2RR,+ (R +RR,

B | R, +R, + 2R,
R, Ry
—— } 7 [
L 13
I
—— i A R5 B +———

Hinh 4.18

26



4-2. Syt phéng dién cta mot tu dién.
1) Trén hinh v& 4.19 ban ddu khéa K & vi tri a: sau mgt khoang thoi
gian dG ldn tu dién nap dién tich.
qo=CU = Cg
Tiép theo ta chuyén K sang vi tri b. Hay xac dinh dong dién do tu C
phong ra chay qua dién trd R.

+ 1=
a| ! a
C
+} |-
[ +| I‘ \\K
\\
LY
LY
L
R LY
1 )
Hinh 4.1%a

2) Tinh Q d6i véi sd dé thit hai.

| I 43
[
[
F
[
[
F
4
[
+| |- ;
" K
-— +| |-
R
L — b
—
Hinh 4.19b

Bai giai:
1) Khi K déng sang vi tri b, hidu dién thé& hai ban ca tu bang hiéu

dién thé hai dau ctia R cho béi: =u=Ri (ldct=0)

a
C

27



o . : dq ., dq
T dé cudng d6 d 1= -2 , == <0
rong dé cudng dd dong: 1 m” (q giam, m )
g — _REIE — iq - _ﬂ,
C dt q RC

Tich phan hai v& tir 0 dén t theo t, tim dudc g lic t > 0;

Vay:

a=q,e ¢
Cudng d6 dong i tai thai didm t:
_ _d_q - _q,.U_ e_é
dt RC
Nhiét lugng téng cong tda ra trong R:

”. i 1 :
Q= Ri*dt=-C
Q=] 5 Ce
Néu y nghia két qua nay.
2) Khi khéa K déng sang vi tri b, dién tich ban diun q, = C, duge

phén bg cho hai tu C va C,. Dién tich mdi tu (ky hidu g, va q,) dude
tinh nhu sau:

Qt+tq,=q,=CE

9@ _4 __ %
C C, C+C,
5 guea—rgq -
“ Cc+C, " ' C+C, o
2 2
Nang lugng ctia hé: 1a, +—1- v
2C  2C,

(C+C,) | 2C 20,
2 2
. G T 1 q
C+C )=~
(C+C,) 2( ) 2 C+C,

28



Nhiét higng toa ra trén R;

F

:_QQ _ Qﬁ :(I_g Cl
2C 2(C+C,) 2 C{C+C,))

4-3. Cho mach dién nhu hinh 4.20. Lic t = 0 déng khoa K, xac divh
nhiét luong téng cdng qua R.

1| |z

el

Hinh 4,20

Bai giai: Ap dung dinh )y Thevenin, mang hai cye AB tudng dudng
v6i mét ngudn cé sudt dign dong va dién trs trong:
R, g R,r

R, +r ’ R, +r

Mach dién tuong duong véi mach vé trén hinh 4.21. Dién lugng téng

cong trong tu C: q= C§

Hinh 4.21
Céng do ngudn sinhra; A= &' q=C &*
Céng nay chuyén thanh hai phén:

— Phéan thit nhat tich cho tu dién:

29
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Al.u = W = _1_ C &.v 2
' 2
~ Phén thtt hai tda nhiét trén dién trd R + v

Q= Ce®

1
2

Nhiét lugng téa ra trong R 1a

Q

+r



TU TRUONG

I. KIEN THUC CAN NHO

Cdc cong thuc quan trong

. Tir cam:
dB k' [dl 3f\ r
r .
dB_k' Idls;nG (k':ﬁzlo'q
r 47
. Lyc tir: d¥ =1 d1, ~dB
. Cam (mg tur:
s s 2 .. 21 .
Dong dién thang dai: B=k'—
T
Dong dién tron (tai tAm): B=k’ %id

Ong day hinh tru dai: B=K 4nn1

.Binh Iy Ampe:  dH . dl =31

.Dinh Iy Gau-xe: ¢B.dS =0

. Luc Loren: F=qVv B

BAI TAP TU GIAI
5-1. Hai dong dién chia mit phang (P) thanh bén mién (a), (b), (¢},

(d). Trong hai mién (a), (¢), B, va B, nguge chiéu nhau; trong hai mién
(h), (d) B, va B, cling chidu.
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© | ©

Hinh 5.31

1) T cdm téng hop tai nhitng diém cich déu hai day trong hai mién

[(a), (o)

B-|B, -B,|=k 28=2 _,.2
r T
= 10_7.—“2—__,:2.10_61‘
10,107~

T& cam téng hdp tai nhitng diém céch ddu hai ddy trong hai mién

(b), (d):

B=B1+B.‘3:k'_2(3+2)_—]{'lg {k':ﬁ]

T T 4

10

2107
10.10°

=107

2) Nhiing diém tai d6 B = 0 nim hai mién (a) va (¢) thda man:
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5-2. Quy tich phai tim 1a dudng thdng song song vdi hai day cach I,
va cach [, cac khoang 10em va 15em.

5-3. Chon mit phéng hinh vé vudng gbc véi hai dong dién 1, va L

quy tich cac diém M cach déu hai dong dién I, va I, 1a mit phing trung
trdce cua hai dong dién (P).

-

~
=
&

-

<
®

Hinh 5.32 r

Tai vi tri M: B, =B, ;k' 21
T

ma hai canh 1a B, va B, . P8 16n cta dudng chéo:

B=2B,cosa = 4k'lcoso:
. r

Trong dé: o 12 % g6c ctia hinh thoi tao bdi B, va B, .

D& dang thay 2a 1a géc ¢ dinh cia mdt tam giac cAn dinh M, hai canh

di tu M vudng goéc véi hai dong dién I, va I,. Gol b 1a d6 dai ciia chiéu cao
: ) T ) b

di tit M cua tam giac can no1 trén, ta ¢6 cosa = —:

r

3BTVATLY DAl CUONG-A 13



B=4k' £coscc 41{'1 E

r r r

El—-sinot
Ta ¢é thé viét: B:4k4152 r
arr b

— =cosq
T

B =2k’ 1 sin 2a
a

Dé dang thé&y B cuc dai khi sin2c = 1 < « = 45°
5-4. Hudng dén va md réng

Hinh 5.33

1) Chia vong day thanh nhiing phdn t& dong Idl : ti cdm dB do
I1d] gay ra tai M c6 huéng vudng gée véi mat phing chita 1dl va MP =r.
(P 14 géc ctha phin ti dong dién 1dl ),

}ﬁ - dB"

Tit cam tong hop:

B = I@ 14 vectd B nim theo truc dong dién trén ¢6 do 1dn:

B=k' jI—cﬂqu
B=k' I'QSR sin
I 2n . ,
Cud1 cung: B:.k'I—I:-{-sm B
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2) Ap dung két qua trén c6 thé xac dinh tif cam gay bdi mdt éng day
dién hinh tru dai, quan déu, tai mét diém M trén tryc hinh tru 4y.

Xét mdt doan ngén ctia hinh tru cé d6 dai dx cach diém M dang xét
méit doan x.

Poan ngin dx c6 ndx vdong diy (n = s vong trén don vi dai) khit
nhau, gay ra tai M vectd tif cam:

=3
y 3

kSN

Hinh 5.34
dB - k'%“sini* B (ndx)T

2nnl

=k sin® Bdx
Trong d6: X =E—;
tgp
dx-Ra| P |_ g 2P
sin P sin” p
- Vay
ap-k2ml “Rdb g ep
R sin“ 3

dB=k'2xnl {-sinpdp)
Tich phén ta dudgc: '

B= j‘dek'anI (cosP, —cosp,)

B=p, 221((:05{51 —cosP, )}
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Ba
- By B

Hinh 5.35
Trén hinh 5.35, cosB, > 0, cosp, < 0
Vdi 6ng day rét dai: B, = 0; By =1 -» B = penl

5-5,

1) Cac Iyc tac dung 1én khung day:
F -k 2y
q 2
F,-k-2ligy
d+a ~
F+F =0
. . ' 1 1
Va: I*:F]—IFZ:k 21112b(a——d+a]
F=k'2l, 1,20
d{d + a)
Luc téng hgp 12 lyc F hat vao phia I,
1 l Fa
N P
R Haiehet £
. J IZ
——me———— e ——— — b
7 7
___________ r_
‘M l Q@ Algy)
: Foo
d : !
! !
—
Hinh 5.36



2) Tu théng qua hinh chti nhat MNPQ.
Goi khoang cach tit (I,) dén mét dai chil nhat hep c6 bé rong dr, song
song véi (D) tai khodng cach r; tif thong qua déi d6 cho bai:

dlD:BdS:k'—%I—‘bdr
r

d+a

m:kﬂhbjﬂﬁ
a T

d+a

®=k'2], bln

Il. BAI TAP BO SUNG

5-6. Hai dong dién cudng d6 I, va I, chay trong hai day dan thdng
dai cach nhau mét doan bang r. Xac dinh quy tich nhiing diém tai dé tu
cam téng hgp B=0.

Hinh 5.37
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Bai gidi:

Quy tich phai tim nim trong mat phing chia hai day va trong
khoang hai déy, tai khodng cich r,, r. Goi M 1a mét didm tai dé:

B,+B,=0

V8 do 1on: B, =k 2k
rl

o2k
T.

2
biéu kién B, = B, din téi:
L _ L _L+1, .
T r I +1
r, = L r
I+1,

Quy tich phai tim 14 nhitng diém M nim trén dudng thing song song
v01 hai dong dién trén tai cac khodng cach r, va r,.

5—7. Cho ba dong dién I, = I, = 2A; I, = 1A chay cing chiu trong ba
diy din thing dai déne phéng va cach nhau:
I, va& I, cach nhau 30cm
I, va I; cach nhau 40cm.

Xac dinh nhitng diém tai dé B =0

E?o
1 1 I
1 2 M 3
® St
Y B,
11§2 _..
YE,
4 B

Hinh 5.38
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Bai giai:
Cac diém phai tim chi ¢6 thé nim trong dai phing gita I, va I, hoic
gitta I, va L

1) Tai diém M nim trong khoang giita hai déng dién I, va I, goi x 1a
khodng cach tt M dén L. '

Bl :k.' 211 : B2:kp£ : B'3 :kl 213
- x+30 X | 40 - x
Ditu kién B =0 cho
BBy =B, & e ko0
x+30 x 40-x
2 2 1
Suy + - = +*
yra x+30 X  40—x &
Dan t61: x> — 14x — 480 =0
3 30 cm
| ~16 cm

Ta chon x duong: x = 30cm

2) Tai diém N nim trong khoang giita hai dong dién I, va I, goi y 1a
khoang cach tit N dén I,.

Diéu kién: B, =B, +B, cho
L L, T
30-y vy 40+y
Hay: 2 2 1 (*%)

0-y y 40+y

G phuong trinh nay ta chon nghiém y > 0.
Néu daty = - x> 0 — x < 0 ta duge
2 2 1

-+ -
30+x x 40-x

Ta lai duge phuong trinh (*) nhung nghiém x phéi < 0. Theo két qua
trén: x = — 16cm, do dé y = +16cm.
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CAM UNG PIEN TU
DIEN TU TRUONG

I. KIEN THUC CAN NHG

1. Chu ky va tan sé

Nhéc lai ¢éng thic co ban vé chu ky va t4n s6 cka dao déng dién ty do
trong mach dao ddng 1y tudng (mach c6 dién tré khéng dang ké).

P : T:%:iZﬁ\jLC

2. bién the
Nhic lai céng thic vé hi¢u dién thé gita hai dau mot doan mach ¢é
cudn cam.
a) Suflt dién déng tu cidm:
di
étu =L
dt

b) Hiéu dign thé gitta hai dau mét doan mach c6 cudn cim:

_ L
. Zﬂ"f 8 A —(TOOOOL___
Upg =& -i “ABz‘Lgi'-ri
- L -
A — E:H 8 A — e (OOOO0L___ B
Uag =- & +ri _ _ UAB:'Lg:—HE

Hinh 6.23



11. BAI TAP B SUNG

6—1. Cho mach dién nhu hinh vé (m6 ta hai mach dao dong 1§ tudng
ghép néi bang mot tu dién); Cac chidu déng dién tai mét thii diém t
duge cho nhu hinh vé.

Xac dinh tan 86 dao dong dién trong mach.

A
i 4i iy
+q, g H| 0 T+
o — ——c. u—
R q | o |
k

Hinh 6.24

Bai gidi: Ta viét Uy, theo ba nhanh cua mach:

U.I\B :&—+L_(.i.1_L:_g_
C dt C
_EthElk:ﬂ
C dt C
Trong dé 1: _E : i] — dq] ‘ ]...2 - dqz
dt dt dt
Vi i=i,+1,

-c—ll'+L—c~1i—‘=9~2—+Ld‘12

C . dt C dt

d, .. 1 |
LE(’] _12)+E(q1 —q2)=O

T d6 suy ra:

Bau 6 —G=4q
. d d, _
Va. -1, =— -, )=—
a ‘ ]'l 1‘.. dt (ql qZ.) dta (q )
Phuong trinh trén thanh:
d*q” 1 _
IJ T + — = O
FTERO.
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a et 7Y *)-
2.
Mat khac: dq, ;4% _1dg
Cdt dt*  C dt
%&_ + L d2i2 = l —q—g
Cdt dt®*  C dt
Trong dé6: iigl_zil ;d&:jz . d_q:_i
dt dt Todt
1 ; d*, -
P 2 =3
Cho ta: C d; C
—I;iz + Lﬂ—lé 1
C dt® C
2. -
Cong lai: li + LEl__le_E
C dt C
Ta dU’QCJ % + E—(lj ={) (**)

(*) va (**) Ia hai phuong trinh mé ta cc dao déng dién tit trong mach,
vdi hai chu ky rieng: T=9=n 1!% (phuong trinh **)

= 2avLC (phuong trinh *)

Nhu vay khi ghép nd1 hai mach dao ddng thi cac dao dong dién tu
trong dé c6 hai chu ky (hay tan s6) dao dong riéng.

6-2. Trudng hdp ghep noi hai mach dao dong ¥ tudng bing mot
cudn cam

R

[ ]{+

.q1

Hinh 6.25
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Bai giai: Ta duge cac phuong trinh khi tinh U, theo cidc nhanh khac

nhau.

[LﬂJri:_Lé i':ﬂ'
L9 % g4 . _day
dt C dt *odt
d%q”
Suy ra: —+—4q =0{(q =q{—
\ 3 T1c ¢ (4" =q1—qy)
2: 2
Va a1, 1. g4
dat* C dt’
d*1 1 . L.
—d‘-‘t_—z‘i-ﬁlzo (1:11+12)
Céc tin s8 dao ddng riéng:
e
2n JLC
po 1 L
2n J3LC
Tu phuong trinh ctia 4 = q; — q» ¢6 thé suy ra phudng trinh cla
. dg . .
1 :T:]‘l _12
9. _
LR B
dt LC

Biéu thitc téng quat cua i va i~ cho bdi:

, / 1
=1 i
1 cos[ 3iC + (p}
. 1
=T ,’——~—t + @
1 cos[ ic 0] ]

Tui=1i, +1, 1" =1, — i, suy ra cic cusng dd dong i, va i,

ilzé(ﬂi“)
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-—é{lcos[ 'Iéﬁt‘HpJ + I_COS[\JL—l(]t + @ J}

1 T | 1
= 2| Tcos| | - ~ T cos] | -
2{ COb[ 3Lc“(°] l_ms( Lc“q’”

Méi déng 1, hay i, ddu 14 téng hop hai dao déng véi chu ky:
T=213LC va T = 2aJ/LC



SONG PIEN TU

I. KIEN THUC CAN NHG

Trong chudng 6 da trinh bay vé song dién tit — dién ti trudng bién
thién lan truyén trong khong gian. Tai mdi diém ¢6 song dién tit truyén
qua, ¢6 thé ddng thoi xac dinh hai vecto dién trudng E va titcam B véi

. ¢ée tinh chat sau:

1) I, B vubng géc véi van toc truyén séng v.

2) Ba vects (E .B',v) tao thanh m6t tam dién thufn va vudng.

3) V& d616n: K= B.v

Ta tam k¥ hitu b ba (E ,B ,v ) tai mbi diém c6 séng dién L truyén qua.

Tuy nhién trong qué trinh kh#o sal séng dién tit, mdt trong cic vin
dé quan trong 1a xét sy truyén séng dién tit qua mit phin cach hai mdi

trudng khéc nhau (hai méi trudng cung 1a déng chat nhung khiae nhau
v& mot 86 dac tinh vat 1y) sé c6 vdn t6c truyén séng khdc nhau.

Il. BAI TAP BO SUNG

Mot dodn séng dién tir truyén song song di tit m6i trudng 1 (vin
téc truyén séng v1) sang mdi trudng 2 (van tée truyén séng v2) qua
mat phan cach hal mdi truong 14 mét mat phéng. Khi t6i mat phéan
cach, doan séng dién tit hudéng vudng goe v6i miat 4y va tach thanh
hai chim. | |

1) Chiim phan xa quay trd lai méi truong 1;

2) Chum khue xa truyén sang méi trudng 2 (tit ca van vudng goc véi
mat phén cach).

Hay khéo sat m&i quan hé giita chiim phan xa va chum khic xa so
v4i chium téi.
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m

VoY
— 1
B,
i 1 g,
=
Mat phan cach
E,
— F —
B, Yy
Hinh 8.6

Bai gidi:

- Ta ky hiéu (E, ,B, v, ) 1a cham tia i, (E, , B, ,v, } I cham phan
xa va (K, B, ,v, ). 1a chtim khie xa; t&t ca cée van tde déu vudng goe
vé1 mét phan cach va cac vecto thude cac bd ba truyén téi, phan xa va
khue xa déu 6 nhitng huéng ding quy luat da néu.

TR At

(E'1 ,Bf,:): phan xa

(B, B_2 v, ): khiic xa (hay truyén qua)
Céac vecto trén hinh déu vé xa mit phan cach d€ d& quan sat.

Trong thuc & cac diém d6 rat gin mit phan cach. Ly thuyét va thue
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nghiém di chitng minh rdng khi qua mat phin cach hai méi trudng, cac
vectd E va B bién thién lién tuc (néu trén mat phan cach khéng cé dién
tich tap trung). Diéu d6 cb nghia 1a do 1dn cla vects dién trudng, vecto
t cam G ngay hai bén mat phén cach xap xi bang nhau:

E,+E -E, W
B, -B, =B, (2)
Phuong trinh (2) ¢6 thé bién d6i dya vao hé thic:
Bv=E=B-= E
- v
B_E B | @)

(1) va (2) cho:

.V
E -E = —+ g
Vg
Va E, +E, =E,
' . 2v
Suy ra B, = 2 K, (3)
v, + v,
.V, -V
Va E, =—*—1E, (4)
v, + v, :
Thay v, =& , VY, =& (n,, n, 14 chiét sudt cha hai méi trudng) ta
n1 2
dugc:
2n .
E, = L E, (5)
n, +n,
: -n, .
E =—t 2 (6)
n, +n,

Ta thay ring néu la truong hgp cac séng dién ti dao dong tudn hoan
thi cac dai lugng E, (dao déng t6i), E, (dao déng phan xa), E, (dao dong
khie xa) ¢6 thé cing diu (dao ddéng cung pha) va ngd{jc diu (dao déng
ngudge pha). Dua vao (5), (8) ¢ thé k&t luan:
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D) Dao déng cia chum khic xa ludn cing pha vdi dao ddng cua
chivm toi;

2) Dao ding cia chium phan xa cing vdi pha dao déng cia chium tia
td Rhi ng > n, (méi truomg 1 chiét quang hon moi truong 2) va ngudc pha
vdi dao dng ciia chitm tGi khi n; < n, (méi truong 1 chiét quang kém moi
trieong 2).

K&t qua nay sé duge ing dung trong phin quang séng.
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SONG ANH SANG

. KIEN THUC CAN NHO
Cde cbng thie quan trong:

1. Tan s& géc, tan sd, chu ky

o _l
2 T
2. Budc song h=vT = ;

3. Van téc anh sang trong mai trudng va budc séng

Rude séng trong mdi trudng 2,
Bude séng trong chan khong A,

4, Ham soéng phang don sac

Wy

M
Hinh 9.8

wix, 1) :Acos[ ot~ -Z—TLL—J]

0
Ham séng phang don sfic md ta trang thai dao déng tai M (tai khoang
cach x =0M), trong d6 LL 14 quang 1§: L = (OM) = nx,
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- Véi L _nx_
}‘U

Il. BAI TAP TU GIAl
9—1. Tai géc O, phudng trinh séng c6 dang
¥ (O, t) = Acosot

Tai diém M (OM = x) cham 1 khoang thdi gian ©=>
v

Vay phuong trinh séng ¢6 dang:
Y(M, t)=Acosw(t —1)

=Acoso(t - E)
L'

= Acos(ot - @ E)
v

Trong d6; wE:?EEZQR_X
v T v A
v61 & = vT = budc séng trong moi trudng
(M, t} = Acos(ot ~ 2ka)

Néu %, 1a bude séng trong chan khéng

Ao=cT véic=nv

thi A=
. n
. X nx nx L
va = =—"=
Aonh A, A,
Vay ¥ (M, t)= Acos{at - 2;:1‘) '

a

9-2. Chiim sing song song truyén qua mat phan cach gita hal mdi
trudgng khac nhau, chiét suit 14n lugt n, va n,. Goi «, 14 gée tdi trong
mdi trudng 1, o, 14 gée khic xa trong méi trudng 2.
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Hinh 9.9

Xét eac mat séng [A, B [A; B, [A; By] [Ay B,] ta phai chitng minh cac
quang 18: (A, A) = (B, By).

Theo hinh v&, hién nhién:
(A A)=(B, By
va (Az A = (B, By
Vay can phai chitng minh:
(A Ay) = (B, By)
Nghia la:
n, A, A;=n, B, By
Trong dé:
AyA; = A,B;sina,
B, B, = A, B, sin «,
Vay ta phai ching minh:
n, A, A, = (n, sina,) A, B,
=n, B, B, = (n, sina,) A, B,

Nghia la N, sina, = n, sing, — Chinh ]a dinh luat Snell.
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9-3. Khe Young

Trén mdt man chdn rach hai khe giéhg nhau, song song, cach nhau
mét khoang a (hai khe Young) ky hidu 8, va S,. Trude man chin dit mat
nguén sang S (doan thﬁng sang) tai vi tri cach déu S, S,. Khi d6 theo
nguyén ly Huyghen S, va S, tré thanh hai nguén sang gibng nhau (1y do
déi xing). Néi cach khéae ching tré thanh hai ngudn két hop. Sau hai
khe dit mét man anh song song véi hai khe; mdi diém trén man dé nhéan
duge hai.chum sang xudt phat tit S, va 8,; ching giao thoa vdi nhau trén
man chan va cho cAc vdn sang, t&i xuit hién trén man. Didu kién dé
xudt hién van sang, toi thy theo gia tri ciia hidu quang 16 tit hai nguén
S,, 8, dén diém khao sat M trén man (hinh 9.10). Ta gol a 1a khoang
cach hai khe; ID 1a khoang céch tif man chtta hai khe dén man quan sat
van giao thoa. Tl diém O (cach déu hai khe trén man) vé dudng OP
vuing géc véi man anh, P duge chon 1am gée toa db trén man: ky hiéu

’M = x.
/M
/'

_><_

ot

/
S).zm
Oh____/
<
/

M
d‘l
81 d2 x
a ol/ P
82
™ D -
Hinh 9.10

Ta ¢ cac hé thiie hinh hoc s6 ¢p sau:

h
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2
d? :(X-Jrii—} +D*
.2 ~
(ﬁ:[x—ﬂj + D
2

di —-d? =ax
d, -d, __Ax

. d, +d,

Trong cac thi nghié¢m thuc té:

d,+d,=D
Vay: d,—d, = 2%
D

Hiéu quang 16:

nax
lw,—-L=n{d,-d)= 5
a) M la cue dai giao thoa khi:
nax .
Lg — I.Jl : Tl(d;;_ — dl) = D =N2x
x=N2D_ni [1:59]
na na
b) M 12 cue tiéu giao thoa khi:
nax

Ly-Ly=n(d;-d,)= =@N+D%

x—2N+1 Q_2N+1 ;
2 na 2

KE&t qua trén man anh xudt hién cac vin giao thoa 13 cée vach sang,
vach t&i xen k& nhau, 1 — khoang van la khoang cach hai van sang lién
tiép hodc hai van td1 lién tiép.

Trudng hop méi trudng la khéng khi:

+D
a

n=1—1i=

L
Lot



9-4. Giao thoa 4nh sang cho bdi mét ban mong hai mit song song, bé
day d, chiét suat n, ky hiéu 1a P.

Diém sang dan sic S dat trude mat thau kinh hoi tu (tiéu cy f, tdm O,
tiéu diém F) roi nh séng vé phia bdn mdt song song. Khi mét tia sing
ti S di téi SI géip ban mat song song tach thanh hai tia:

- Tia 1 phan xa trén mat ctia ban P rdi di vao thau kinh héi tu O.

— Tia 2 di vao trong ban P réi phan xa trén mit thit hai ciia P sau
d6 di ra ngoai ban P: tia nay khi ra khoi ban P sé cé hudng song song
vO1 hudng ctia tia 1. Hai tia 1 va 2 giao thoa tal M trén tidu dién cla
th&u kinh, Nhu vay cac van glao thoa duge quan sat trén mit phing
tiéu dién cua thau kinh.

Dé khéo sat van sang, t6i trude hét tinh higu quang 16 cia haj chum

-glao thoa: Tia 11a(STM); Tia21a(S1J K M).

A

Hinh 9.11

Vé KH L chum 2 tia song song — KH la mét mit séng. Ta nhéin thay
hai tia 1 va 2:

— (6 chung nhau doan SI

— C6 (HM) = (KM)

Vay higu quang 16 ctia 2 chiim song song
IJK)y-{IH)

Ta c6 cac tinh toan sau:
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d

cosf3
(1H) = TH = 1K sina
(trong khong khi) = 2d tgp sina

(I1JK)=2nlJ=2n

= 2(1%E nsinf
cosf3
sin® B
cosp

= 2nd

Vay hidu quang 1&:

L,-L, = Znd (1 —sin’® B)

cosf3
=2ndcos3

L)
. — sin’ a
Trong do: cosP=+1-sin’p=,/1-—

n

-2
j, _sin‘a
IJ2 — Ll - 2nd ]_ - 3
n .
L, - L, =2d+n® -sin*a
Ta cén nhéan thiy réng trong s6 hai tia giao thoa déu ¢6 phan xa,
khuc xa, nhung c6 duy nhdt mét ldn phdn xa tit moi truong khong khi
trén moi truong thizy tinh (phan xa tai I): su phan xa nay gy ra sy d6i
dau ctia dao dong s6éng phan xa tai I nghia Ja lam cho quang 19 tding

?\- 2 ” A . PR [
thém . Qua vay néu séng téi ¢6 phuong trinh:

Acos[ ot — 2L ]
}'0

thi séng phan xa ¢6 phudng trinh:

—Acos[ ot -

:Acos[wt—- Q;CL - n)

0

2nL )
»




2 A
= Acos| wt — 28 ([ + 22
A, 2

Cud cung hiéu quang 16 can tinh bing:

7 o A
L, - L, =2dvJn® —sin* « +?“

Tl d6 6 the suy ra cic géc o tuong ing v4i van sang, van tél.

9-5. Cho mét chiim song song don séc rol vudng géc vio mdt cdach
(tao bdi cac vach gidng nhau song song cach déu nhau) chu ky la d.

3

Hinh 9.12

Khi qua cach t, cac tia truyén qua tao thanh mét chtim song song

theo moi hudng. Xét mot hudng bat ky tac goc o vai dudng phap tuyén.
Dé dang thay hai tia nhidu xa léch géc o so véi phép tuyén, ¢6 higu
quang 14 bang dsina. N&u dsina = N&,, hai vach canh nhau ciing pha —
moi vach déu cling pha — tao nén mbt cuc dai giao thoa tai M trén tidu
dién cua mot thiu kinh héi tu. Trén tiéu dién dé xuit hién nhing vach
sang (| cac khe) song song cach déu nhau.
9-6. Trudng hgp chum tia téi song song rei vao cdch ti 1éch gée w, so
vdi phap tuydn ctia cach ti, Xét mét chiim nhiéu xa léch hudng gée «
s0 vé1 phap tuyén. Khi dé hiéu quang 16 g1tta hai chum di qua haj khe
canh nhau la:
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Hinh 9.13
Al = d{sina — sina,)
vt difu kién 461 véi o dé 6 cuc dai:
d (sino — sing,) = Ni,
+ Véi a, xac dinh. ta c6 thé viét:
dsina = dsina, + N,

do didu kién ldsino| = | dsina, + Nl0| <d

— 8§ nguvén N hitu hun — S8 cace cue dai nhidu xa 1a hitu han.

+ V31 N xace dinh, ta ¢6 thé viét:
d(sina — siha,) = N, = const
do _cosa,
do,  cosa
Goe léch cua chum nhiéu xa so véi chiim téi cho béi:
D=a -,

dD da___‘lzcosa” 1

da, do,  cosa
Bé tim cuée tri cua D ta cho:

dD  cosa
= 77 :Ogcosazcosal,
da, cosu

Eai truong hop:

1) @ = a, khéng xét vi day 1a trudng hop tia téi di thang khéng bi léch.
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2) L — - 01.0

va Dmin:a_a():_aﬂ_ao

Vay, gbc léch cyc tiéu cua chtum nhidu xa so v8i chum tdi:
Dmin == 20“0

Hinh 9.14



THUYET TUONG POI
VA HAT ANH SANG

I. KIEN THUC CAN NHG

Cec cong thiic gquan trong:

1. Bién déi Loren

= = VE
v -7
¢t c

2. Hat tuong ddi tinh
— Nang lugng nghi: W, = mc?

— Niang ludng toan phan: W=

—Pong nang: W, =W - W,

— Pdng lugng: p = my

2
— Bat bién: —- - p* =m’c’
e
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3. Photen

— Nang lugng: W="hf= %
. h
- Déng lugng: p=--
A
— Khdt lugng (déng): m = VY - h_
¢t ek

It. BAI TAP Vi DU
10-1 va 10-2

Xét hat hé quy chiéu Oxyz va O'x'y's, trong dé O’ // Ox ; OV /Oy ;
Oz 1/ Oz v O’x’ euing phudng Ox.

1) Theo ca hoe Niuton, toa dd khéng gian — thoi gian clia cang mot
diém trong hai hé quy chidu d6 cho bdi cong thite bidn doi Galile:

XX+ V! [(x'=x -Vt
ey — = VoRy
‘ 72 ¢ — 2oy
L=t =t

Trong d6 V 1a van téc chuvén dong tinh tién cta hé O’x'v'z' déi vaéi
hé Oxyz (xem Gido trinh Vat Iy dai cudng — Tap mot). Theo cac cbng
thic nay:

a) Vi tri. van t8e. gia téc clia chuyén déng phu thude hé quy chidu
(¢H tinh tudng dbi).

b) Thoi gian khéng phu thudc hé quy chidu (6 tinh tuydt doi).
¢) Quy téc téng hop van tée trong cd hoe Niuldn:
vev +V

2) Theo cd hoc tudng dé1 ena Anhxtanh cac toa d6 khéng gian -
thdl gian cia cing mot chit diém trong hai hé quy cludu Oxvz va
O'x'y'z duge tinh theo cdng thite bién ddi Loren.

60



i 5T
1--y
C
i —_—— ) y':v
J ‘
ks L —Z
A%
L—-7x
L= C
V2
1_'_"_)_
g

Khac véi hién déi Galile, trong bién déi Loren ca khéng gian va thai
gian déu phu thude hé quy chidu (¢6 tinh tudng dé1).

10-3. _
Xét mdt déng ho dit ¢d dinh tai O trong hé quy chidu O'x’v'z’. Toa dd
cua déng hé trong hé O'x'y'z la:
X0 = 0 yau . an; t

Vi trong hé Oxyz la:

Vtu t'i]
D R ) R, .
X = ?z V= 0 Ve = 0 N _|'_ T..—-.-:_-,-:_-
\/1 _v - Ve
c* Voo

Néu trong hé O'x’y'z’ déng hd chi khoang thai glan:
At =L, -t
Thi trong hé Oxyz né chi khoang thai gian

t, -t At
;'\L = L - L = = g

. — L — = -
RN
¢ o
e I V*
Nghia la: At'=At 1 — — < At
C

Két lugn: Khi mot ddng hé gin lién véi hé quy chidu O'x'y'z’ chuyén

déng o véi hé quy chifu Oxyz thi khoang thai gian cla mét bién ¢f
ghi bdi dong hé d6 trong hé quy chidu O'x'y'z’ bao gic ecang nho hon
khoang thdi gian cta ciing bién ¢6 d6 ghi trong hé quy chiéu Oxyz.
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Chi y: Khoang thdi gian cta déng hé ghi trong hé quy chiéu gén
lién véi déng hd 46 duge goi 12 thoi gian riéng cla dong hé dé.

10-4.

Xét mot thude ndm doc theo O'x ¢o dmh trong hé O’x'v'z’. Toa dd
cua hai dau thudc khong 601 trong hé O'x’y’z":

X, = const ; X, = const :

Y, =y,=0;2 =2%,=0
b6 dai cua thude trong hé O'x'y'z”:

L= x, - )u;'1
Trong hé Oxyz d6 dai caa thude:

1=x,— X,

Vdéi diéu kién x, va x, duge xde dinh tai cung mot thoi diém t, = ¢,
Ta cé:

X - Vi x, = Vi,
Suy ra: xj,—x'l:—z-——(( uyit,—t,=0)
2 7 v
1- .
02
2
X, — X —( x) V2
B “_"'ﬂ'_‘—“ c
Nghia la:
V...
l = 1” 1— 0_2

BDé dai cua thude khi do trong hé quy chiéu thude dang chuyén dong
nho hon do dai riéng cia thude.

10-5.
Ta 6 van tdc cia mot chit diém trong hé quy chidu Oxyz:
dx
V=—
dt
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Trong dé dx =
VE
1 - .
C?
dt’ + - dx'
dt = ¢ -
LV
C
dx’
) dx  dx'+Vdt' gtV
Vay Ve V. Vdx
dt dt' + - dx' 14— -
] ¢ dt'
Hay _ g vtV
v,
1+ , v
¢

D6 li céng thie téng hop van tée Anhxtanh, trong d6 v 1a van 8¢
cua mét hat trong hé quy chiéu Oxyz, v’ 1a van tdc cua hat dé trong
hé quy chidu Ox'y'z. Chd ¥ ring trong céng thic trén, v ,v'va
V déu cung phuong nhung ¢é thé cung chidu (gia tri ducng), hoac
ngude chiéu (gia tri Am).

Do lai ¢6 thé dé dang chiing minh:

v -V

YV o=

Truidng hop riéng: Mot trong hai van t6c v hodc v' 14 van tde anh sang
(trong chian khéng):

. , c+V
Vi du: vV=eg— v= =c
Ve
1+ -,
¢
Pio lai néu: v=e—V =c,

Né6i cach khac van téc anh sang ¢ 1a van toc 1dn nhat va bal bién
trong hai hé truc toa d4.
Vi du: v; vAn téc clia vat dd1 voi nha ga;
v': vAn tdc ctia vat déi véi tau hoa;

V: van t8c ctia tau hoa déi véi nha ga.
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Dé dang chiéng minh
v \-:il,."lilu“_+ Vlilu_.-';l_'i

v vl - V .

Téng quéat:
Vit VAN the vat 1 déi vii vat 3
Vi VAN tde vat 3 d6i vai vat 2
Khi dé van 8¢ cta vat 1 d61 vai vat 2 cho bai:

Vi T Van
e — T
Vi Vo,
14 Yams Va
o

10-6.

Bong nang tudng déi tinh etia moét hat cho bai:

W, =W-W,=m¢’

(m = khaéi lugng tinh caa hat).
.V ~t 2 oA ‘e - ar - -
Khi - << 1(van tée hat nhé hon nhiéu so véi vin toc dnh sang).
c

Ta 6 thé viét:

1
+ \_ w
1 veoe 1 v
— =1 —-— =1 + — — +
[ ! { c J 2 ¢

Nghia la:

5 ].V:: o
Wy= me?. = — = = mv?
2 c 2
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10-7.
bPéng lugng tudng 48l tinh clia mét hat khéi lugng tinh m, van téc v :

mywv

V2
l-—
C

p =

B¢ bién thién déng lugng }T theo thoi gian t bing ngoai lye tac dung
lén hat:

1. BAI TAP BO SUNG
10-1.

Mdt dia tron (ban kinh R trong hé quy chiéu gén lién véi dia) tinh
.11€n véi vectd van téc khéng 46l v ndm trong mit phing dia.

XAe dinh hinh dang ctia dia trong hé quy chifu dia chuyén déng.

<

Hirh 10.4
Bai gidi:
Trong hé quy chifu gén 1ién véi dia, v6i mdt diém trén chu vi cla dia
¢d toa dd y, x sao cho y° + x* = R
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Trong hé quy chi€u dia chuyén déng tinh tifn véi van téec v (nim
trong mat phing dia);

1 VE
X—X'=x/1-—
c

Phuong trinh chu vi ca dia thanh ra:

vi+x'=y® + - =R’
v
1- %
2 12
% + X -~ =1 = phudng trinh elip
v
ei7)
¢
10-2. _
V&1 mot hat tuong déi tinh, chitng minh ring biéu thie:
WE
s IJ
¢’
trong d6 W: niang lugng toan phan.
va p: dong hugng caa hat.
Co6 gia tri khong phu thude hé guy chidu.
Bai giai:
W=m*c’ W .
= —=m*¢
p=m*v c
2 . .
_{':T"pE =m *2 ( 2 _VQ)
m m’
Trong da: m*=——— vAim¥*= >
1- Y 7
¢
W2 . 2 .
Vay: —~p’= o 2(cg—vz)zrrf*c‘a
c LY

vél m*c® 12 mot dai lugng khong d6i, khong phu thuoc hé quy chigu
d#i véi hat tuong ddi tinh dang khao sat.
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10--3. Hiéu img Kompton*

Hat photen budc séng » bay dén va cham (t4n xa) vio mdt electron
dang nam vén. Sau va cham, hat photon va electron déu bay di theo
hai huéng: hat photon sau va cham cé budc séng giam di bang A’ hay
theo hudng hgp vdéi hudng ban ddu mot géc 8; hat electron bay theo
mdt hudng hgp vdi hudng cia photon ban dau mot géc ¢. Nghién citu
hién tugng tan xa trén day (goi 1a tan xa Kompton) 4p dung cac dinh
luit bao toan niang lugng va déng lugng cua hé {photon, electron} tim
“hé thite gitta X’ va 6,

Hinh 10.5

Bai giai:
TruGe hét ta 118t ké nang lugng va ddong lugng cua céc hat trube va
sau va cham (tan xa).

| Trudec tan xa Sau tan xa
photon electron photon electron
Nang lugng he mc” he m*c”
A A
bBong lugng D= % 0 D= % b,

Bdo toan dong luong (cdng vectd): p +p' =p

e

2 2 2
h h_2h

= — 4 ——
AP A

cosf = pf (1)
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Bao toAn niang lugng:

m*e? + B8 e 4 RO
A
= * :E——+mc
A A
Binh phuong hai v& cla (2):
2 > 2 .
m*zczz-h—z+- ~ + m®¢” -2 +2hmc(l—l)
A Al AR Aot
2 2 2
Thay b—2-+h—2=2h cos® + p’
. A AA

Rat ra ti (1) vao (3), ta dudge:
' P
m
A
) 2
Trong d6: m ** ¢* = ol p? + m*c’
(Dong ludng va nang lugng cia electron)

Cudi cung ta duge:

1 1] 2h*

2hme [——— =
AR

]__
Y ( cos@)

h
A=k =——(1-~ 6
mc( cos 8)

Hé thic nay cho phép ta tinh duge AL = A’ — A theo géc tan xa 0.

: 2
*e? = 2h—cosG + p + m?¢ o hme| 2 - 2
AR ' AR

(2)

(3)



BAI TAP ON (Ky hiéu R)
1R. |
Xét hé N hat nho gidng nhau, ciing khéi lugng, cang dién tich q (>0)
trong nhiing trudng hop sau:
1) N = 2, khoang cach hai hat = a;
2) N = 3: 3 hat 4 3 dinh mdt tam gidc déu ABC canh a.
3) N = 4: 4 hat G 4 dinh ABCD ctia mét té dién déu canh a.

Chitng minh ring cudng dé dién trudng tai khéi tdm cia hé bang
khéng.

Bai gidi.
NN=2 a4 f‘

: @ -

Dé dang thidy E, va E, tryc déi nhau tai O.

o
w_t':'ji
i

+

- —_— q

‘EIL B, :kazfél

[kz 1 ;ezl}
dme,

2)N=3

E, +E;——E.a
B -y
3)N=4 . 1T T937 4949

Goi M 1a trung diém caa BC, N 13 trung diém ctia DA, khéi tdm O 1a
trung diém ciia MN. Tai O goi:
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Dé dang thay rang tai O, E va E; 12 hai vects tryc d6i. Vay:
E=E, +E, =0
2R.

Hai hat nhé tich dién g, va q, (qz > qy > O) dat tai A, B cach nhau
mét khodng a. Xac dinh M trén AB tai dé6 E =

Bai gidi.
Q1 T = qy
E, E
AG M S OB
Tai M: E +E, =0;
S 1a 14 g q
vé dd 1dn: E =E, kAhl/Iz kMEQB‘Z
. . Var _Va, \F \fq_z _u +ya,
Suy ra:
AM MB ' a

ar '_ '\aI.= a.\/q,
R Vo, +a,
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3R.

T4m dién tich hinh vanh khén ban kinh R, < R,, tich dién déu, mat
d6 dién mat bing o (> 0 ).
1) Xac dinh cudng 46 dién truong E tai diém M trén truc cla hinh
vanh khin, tai khoang cach dén tdm O cta hinh vanh khan OM = z.
2) Xéc dinh dién thé V tai M. T biéu thiic cha V suy ra E tai M.
Bai giai. -
(Xem Gido trinh Vat 1y dai cuong — Tap 2, trang 18).
' 1) Chia td&m vanh khan thanh nhiing phan ti nhd hinh vanh khin

ddng tAm O ndm gida hai vong tron (O, Ry) (O, R.). Dién tich clta mdi
phén td nhé &y:

dq = od8 = o2nardr
GAy ra dién trudng:

dq Z
dF -9 . __
4ne,e (2° +1P)*?
_ o2rrdr Z

dne, e (22 + iy

Vi cac vectd dE cung hudng nén

E:JdE:Exc?.nrdr Z

o 4mege (28 +10)Y°

oz 1 1
E=-ot | —— -
2g,€ \/ZZ +R? ng +R}

A

E
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2) Tugng ty nhu trén

1 dg 1 c2nrdr
dV = =
dmege yligt  dmee e g
V: Jdv — 8] 1 21‘(11‘

dege T fy? 4y

v=-2 (JR§+22—\/Rf+zz)

Z2eye

Tit biéu thic cha V ¢é thé suy ra E:

. dV oz 1 B 1
dz 28| Jz* +R? [ + R

4R.

Dién tich diém q (> 0) dat tai vi tri A cach déu mot khodng cach a
hai bie tudng kim loai vudng géc nhau va néi dat (dién thé& bang 0).

Xac dinh lye dién tac dung 1én dién tich q.

Bai gidi.
Ding phuong phdp dnh dién: tim cac dién tich thich hgp sao cho
h¢ dién tich q va mot s§ dién tich thém vao tao thanh mét dién
trudng trong dé ¢6 hai m#t ddng thé triing véi hai bie tudng kim loai

da cho.
7 E
44=-9 / |;'1 >
© 7 ~ Y q
. )
y F2
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Dé dang thiy eting v6i dién tich ban ddu q > 0 dat thém ba dién tich la:
q; d01 xitng véi q qua bie tudng thi nhat (g, = —q)
q, d61 xing vdi q qua blc tudng thit hai (¢, = —q)

va qs d61 xing véi q; qua bde tudng thi hai

hodc d81 xiing véi q, qua bic tudng thd nhat (q; = )

Tinh cac lye tac dung:

- 2

a) Lue F 1alychit:  F =k-3_
4a

Y Cl2

b) Luc F, 14 lue hut: F, = k:l—-—2—
. a

F.= Fl- + F2‘ 12 lye hit nam theo dudng chéo etia hinh vudng qq,q,as:

FIZZFI\/_:k 1 ‘/5
: 4a

2
2

o) Lue F_‘; la luc ddy ndm theo dudng chéo clia hinh vudng:

2 2 2
g q q
, =k - c=k——=k—
(22)(/2) 4a®°x2  Ba
Luc téng hap: F=F,+F,

2

2
_ - 9 q
PF,-F =k =k

(1 1
F=k-21 | _ =
4a* (\/-2— 2]

5R.

Cho mét ddy dan hinh tru A, ban kinh R, d6 dai 1 (1 >> R) tich dién
déu q > 0 dit song song véi mat dit nam ngang ndi dit (dién thé = 0).

Tinh dién thé& cnia day din A 451 véi dat; khoang cach tit true diy din
A dén mat dat la a >> R.

Bai gidi. Duang phuong phip anh dién: dé tad nén mat ddng thé
trang véi mit d&t ndm ngang, ta dua thém mot day din hinh tru thu

hai B ciing kich thudc v8i hinh try thit nhét, tich dién ~ g; hai hinh tru

dé1 xiing nhau qua mit dat.
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+ +
+ y + f
— i 5
a-R
i 2
a-R B a
1 8| _

|
I
|
|
- - 1
Y

Ap dung cdng thic tinh dién thé cia mét day hinh tru dai 1, tieh
dién g tai mét diém cach truc hinh tru mét doan r ¢6 dang:

v-_14 1ni+C

Zrneyel  r

Ta ¢é, d61 vdi day dén tha nhét:

Vioyi=_4d [ml - }
‘ 2ne el R 2a-R

__.q 1n2a—R
2re el R
D61 vé6i ca hai day dan:
Vi-Vy= 2.1n2a_R[vaix:91
' 2ng, ¢ R 1,
A 2a-R
= In
ng,e R

Higu dig¢n thé gitta ddy din & trén va mat dat:

Vo-Vg A 2a-R

V= = In
2 2me, € R
Néu a >> R:
Vet 2
2ne,e R
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6R.

Mach dAy dan tao bdi 12 doan day din gidng nhau, cing dién tré R
la cac canh ciia mét hinh lap phudgng ABCD A'B'C'D’.

Tinh dién trd tuong dudng ciia mach khi

1} Pau vao A, ddura C;
2) Dau vao A, ddura C;
3) Pau vao A, ddu ra B.
Bai giai. A

=

1) Dau vao A, ddura C
Vi 1y do d6i xiing khi
dong dién cudng 46 1 di
té1 A thi ré thanh ba
nhanh cting cuong do I/3,

A=

PR R, ¥

két qua: 1

|
Uspp=Usp=Usn= ER

[

Do d6 ba niit B, D, A’ ¢6 dién thé bang nhau va cé thé chdp lam mét
nit. Tuong ty ba nat C, B, D’ cing ¢6 thé chap Eam mdt nuf. Mach dién

¢6 thé dua vé dang saw:

Pién trd tuong duong cia doan AB, doan BC va doan CC’ 1an lugt la

R R . R
— ., — va —,
3 6 3
Dién trd tuong dudng cia doan AC’ 1a
R,BR R_B5p
3 6 3 6

2) PAiu vao A, daura C

Mach dién ¢6 thé vé lai nhu sau:
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| D Iy C
l
o : 5 D c
|
|
D,' ————— F——— C Iy o,
i ° A B
!
A I, B
.1 SO 1
Vi Iy do d&1 xitng: U_"‘D =Upe = §UAC =U,z =Uge
Do do: UAD = UAB — VD = VB
Tudng tu: Vp = Vig
Mét khéc: ) UAD - UDC — Tl = ].’-1 — khfmg Cé dbng gua DD‘.
Tuong ty: Uas = Uge = L, = T'; - khéng ¢6 dong qua BB

Mach dién tuong duong véi mach sau:

9] C

T d6 tinh duge R,y
1 1 1 1 4
R, 2R 3R 2R 3R

_3R

th 4
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3) Dau vao A, ddura B D c'

Ta nhan thay vi Iy do d61 xtng: }

Lww=Lo A E “
Neghia la: Vo=V, :
Tuong ty: Tpg = I Ll : T,
Neghialar Vg =Ve BJ)-— -1 ———7¢
Tém lai ¢6 thé chap D, A’ va | /12 Iy

C, B. Mach dién tuong dudng L, V .
" v6i hinh bén dudi. A B

Dé dang tinh duge dién tro
tugng duong:

R
til 12
R
R R
2 2
R
2
R R
2 2
R

L &
A B

7R.

Cho mach dién nhu hinh vé trong d6 hai ngudn di(}n? &, 1) va (€, 1)
cb &, > &,

Xac dinh cuong d6 dong chay qua nhanh AB.

Bai giai.

Ta ap dung dinh 1§ Thevenin b%ng cach khao sat mang hai cyc AB
sau (hinh vé):

Cudng db dong mach chinh:

&ty
R .. +2r

"o
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h+|l_ B i
€1|'r ézllr
R
c——21 —1+—Io
R A R
]
R

A
I, T
S — 1o
R R
S |
R
Trong dé: R, = 2RR gR
- 2R+R 3
A _ & +%,
Vay: I= SR
— +2r
3
Va cuong d6 dong qua nhanh (2R)
=1
3

Higu dién thé giita hai cyc A, B clia mang hai cye:

I
U:\B:UAC +UC!5:_R§ + él ~rl
: R
=& ~| —+ I
6o (5]
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R & +3
=k, *(_ +r]‘7
3 2—Pf+2r

3

—£ — é1+é2~_é1_€2
o 2 2

Tiép theo, ta tinh dién trd tuong duong cua mach khi cho tridt tiéu
cac sudt dién déng: '

R+r

Dé dang tinh duge: R, = s

TA
—{ 1 | D C ' F
—_ L. 1T
R R R
R R

Theo dinh 1y Thevenin .

En_Eaz
- U - 2 :En_gz
# R+R,; R+—R£ 3R+r
2

8R.

Poan day dén CD d¢ dai l trong c6 dong dién cuong do I, ddng
phéng vdi mot diy din da1 v6 han trong c6 dong dién cudng dd I
(xem hinh vé). Xae dinh lyc ti tac dung 1én doan CD (p=1).-

Bai gial. .

Chia doan CD thanh nhitng phan td &l , luc ti tac dung lén médi
phén tit dl :
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dF = BI, dl sin90°

1 5 I, dl
2me, r
1 LI, dr

T on g€, I cOosc
Late tdng hop ¢6 dd 16n:

& oLl 1

1-2
W 2mg, cosae r  2mg;, COSGL T,

F= 1_"‘dF = J_’

9R.

Day din thing dai trong ¢6 dong dién cudng d6 I nam doc theo canh
bén OO’ cta mét lang tru tam gide déu OCD O'CD’, Chimg minh rang
ti théng qua hinh ch nhat CC'D’D luén ludn bing 0.

Bai giai.

Cac duong site tix 1a nhitng vong tron déng tdm c6 truc 1a Q0. Xét
mét tiét dién thing bat ky cua hinh ling tru 0,C,D, (dong dién 1
chay theo huéng vuong géc véi mit phing hinh va). Mét dudng stc
td bao gid cing cdt C,D, tai hai diém {(vi dudng sic ti 1a cdec dudng
tron tAm O, trong mat phdng tist dién). Khi tinh tit théng qua C,D,

v6i moi dudng stc ti, bao gig cling ¢6 hai diém, mét didm cé goc (B ,

n ) gitia vectd cim ing t& B va phap tuyén n la gbéc nhon (cos o >
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0}, diém kia c6 géc (B, n) l1a géc tu (cos « < 0). Hai 14n tinh ti
théng d6 triét tiéu nhau.

Néi tom lai, mdt dudng site Lt bao ' o
gi6 cung di qua CC'D’D hai 1an, mét 0
lan \ing véi tit théng ducng, mdt ldn
ung vol ti thong am; chung triét
tiéu nhau cho ta tit théng téng céng
qua CC'D’D bang 0.

[

ol

10R.

Khao sat mdt chum séng dién tif song song, roi nghiéng géc 0 so véi
mét d4t ndm ngang. Trong s& chiim song &y 6 tia truc tiép di dén may
thu D, ¢ tia phan xa trén mit d4t rdi eiing dén D va & d6 ¢6 giao thoa
cua hai tia séng.

Xéac dinh diéu kign dé c6 cuc dai giao thoa, cho biét vi tri cia D cach
mat dil mét khoang d.

Bai gidi. ‘

Ta vé& dudng di cla hai tia séng héi tu tai D (may thu séng):
— Tia thit nhat (t& «) dén ngav D; '

— Tia th@ hai (tit ) phan xa trén mit dat tai C réi dén D (D cach
mat dit mét khoang d). Ta hiy tinh hidu quang 15 ctia hai séng khi gip
nhau tai D. Vé mat séng CH (vudng géc v8i céc tia séng). Hidu quang
16 gitia hai tia séng khi dén D 1a CD - HD.
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b 0

Tuy nhién trong qua trinh di d&n g4p nhau tai D, tia séng thd hai c6
mét 1an phan xa tai C (phan xa trong mdi trudng thd nhit kém chiét
quang so v4l mdi truong thi hai): thue nghiém va 1y thuyét da ching

minh réng sy phan xa dé gay ra + %
Vay hiéu quang 1§ cta hai tia gap nhau tai D la:
AL =CD-HD = %

_d . d
sin B sin®

cos20 &
2

DPiéu kién cue dai giao thoa:

Al = (1—00328) + &zNK
s 2
d 1
- 20)= | Nt ~ |A
sine(l c0s29) [ * 2]

(14 tri nho nhét cla vé hai;

A
1-cos28) =2
( cos 8) 5

sin o

cho ta cuc dai giao thoa tai D.

11R.

Diém sang don séc S (A) ndm trén truc chinh cia mét thau kinh hoi
tu & xa ngodi tiéu ey gidta S va th&u kinh dit mdt ban mat song song

bé day d, chiét suit n vudng gée véi truc chinh.
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1. Mé ta qua trinh tao thanh van giao thoa qua ban mat song song;
hinh dang cac vin giao thoa.

2. Thiét 1ap diéu kién van giao thoa cuc dai.

Bai gidi.

1. T 8§ xuft phat mot tia roi vio ban mit song song, sau d6 tach
thanh hai tia (chia bién d6):

/ o
73 ,»ﬁa .

:
~ Tia th{ nh4t hai lan khdc xa trén hai mit cka ban, 16 ra ngoai
song 'song vdl tia t61 ban dau;

— Tia th¥ hai thém hai l4n phan xa trén hai mat cia ban, sau d6
ciing 16 ra ngoai song song v4i tia téi ban dau.

Cudi cang thu duge hai tia l6 song song vii tia t6i ban ddu. Ding
mot th&u kinh hét tu thu duge hai tia 16 song song; chiing s& hdi tu tai
mot tidu diém phu M nim trén tiéu dién cua théu kinh.

Két ludn: Cac van giao thoa clia nhitng tia song song niam trén tidu
dién cia thau kinh.

3. Tinh toan cac van giao thoa

Ta héy tinh hiéu quang 15 cua hai tia song song duge tach ra sau
khi qua ban mit song song.

Trude hét vé mit séng KL vubng gbe véi chiom céc tia song song:
quang 19 tixt K va tit L. d&n céc van giao thoa gidng nhau. Vay chi c¢in
tinh hiéu quang 1.

AL=@IJHK) -(81J1L)=({H+HK) - (JL)
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Trong dé6 (JH + HK) = 2nlJ = 2n

cosf3
Va - JL= JK sina = 2dtgBsina
Vay: AL = 224 ggsinB sinf
cosp cos3
el e
- 2nd(1 - sin” B) - 2nd cosp
cosf

AL =2nd+f1-sin’p

L)
AL=2nd j1 - 2%
n

AlL=2dn® -sin’a

Cha y: Trong qué trinh tao thanh van giao thoa, khéng ¢é phdn xa
trong moi trudng chiét quang kém, do d6 khi tinh todn quang 16 khéng

r -~ -~ -~ 1 o - 1’
co6 su thém bdt moét nua bude séng (+ E).
Cac van sang giao thoa cho bdi
2d\n® —sin® o =Na

Tinh chit cic van thy thudce gée nghidng o — ta goi 1a van giao thoa
cung doé nghiéng. Trén tidu dién cua th&du kinh héi ty, cac van giao
thoa (ciing d¢ nghiéng chia chiim t61) cé dang 13 cde vong tron dong tém
F sdng téi xen ké nhau.
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12R.
Cach tt phéng ding anh sang phan xa. Cu tao tuong ty nhu cach

ti ding anh sdng truyén qua, chi khéc 14 & day anh sang khong xuyén
qua céach ti.

Ta goi o, la géc nghiéng cua chum tdi.
o 12 gbe nghiéng cua chiim phan xa so voi céch til.
Hay viét phudng trinh cho cyc dai giao thoa.

Bai giai.

Ngudn

Ta vé cac mat séng (AB,) cho
cham t&i, (BA,) cho chiim phan
xa (tan xa). D& dang thiy higu
quang 1§ giiia chum phan xa va

chim tdi:
{AB) — (A, B)) = d (cosa — cosa) A
Cuyc dai giao thoa cho bdi:
d {(cosa — cosay) = N A d _
Hé qua: Ay

Ni
COsS® = —— + COSU
d ¢

V& N xéde dinh, cac cyc
dai .giao thoa {ng vé gbc a
thoa man phuong trinh trén.
Tu diéu kién:

Anh giao thoa

<1

0<‘cosa‘:\%+cosao |

Nghia 12 88 N khéng thé ting bat ky — s cac giao thoa cyc dai la
hitu han.,
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CAU HOI TRAC NGHIEM

1. Pién trudng

A, g8y ra dong dién;

B. khéng gay ra tit trugng;

C. gly ra lyc dién tac dung 1én céc dién tich;

D. khéng mang néng lugng. |
2. CAc dudng stic dién _

A. khoéng bao gio cach déu nhau;

B. ludn dai v6 han;

C. luén cting chiéu;

D. di tir dién tich duong sang dién tich 4m hodc tit mét dién tich
ra vd cung.

3. Trong dién trudng déu

A. chc duong side 14 nhitng dudng théng song song cting chidu
cach déu nhau; '

B. cac hat dién tich chuyén déng thing:
C. cac hat dién tich chuyén déng thing déu:
D. cac hat dién tich khéng chuyén dong.

4. Khi tang khoang céch giita hai hat dién tich 1én gap d6i thi cudng
dg lyc tuong tac dién giita hai dién tich

A. tang gap déi;
'B. giam gip dﬁi;_
C. ting g4p bén;
D. giam gap bén.

5. Trong mét dién trudng déu, hiéu dién thé gida hai diém nim trén.
cang mot dudng sic

A, ty 18 thuén véi khodng cach giita hai diém d6;
B. ty 18 nghich v6i khodng cach giita hai didm d6;
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C. ty 16 thuan véi binh phuong khodng cach gifia hai diém dé;
D. ty 1& nghich véi binh phudng khodng cach giita hai diém dé.

6. Didn tich diém q dit c¢d dinh tai O; trén hinh vé khoang cach
“ON = 20M. -

Bift dién thé tai M 14 4V, dién thé tai N 1a

Al 1V, o
B. 2V, @ M N
C. 3V q
D. 5V,
7. Biéu thie nang lugng cua moét tu dién tich dién

A 19 :

2C
B. Llcut

2

2

c 19

2 C

1.
D. =QU.

2Q

Phat biéu nao sai?

8. Tu dién ¢6 lap mang dién tich; khi cho hai ban caa tu d4t xa nhau
gdp 461 trude thi nang lugng cuaa tu dién

A. tAng gap ddi;
B. giam mdt nua;
C. tang gép 4;

D. giam géap 4.

9. Hiéu dién thé giita hai ban mét tu dién duge giit khong d6i; néu
dua thém mdt tAm dién méi ¢6 hing s8 dién moi ting gép € lan thi dign
tich tu dién |

A. giam ¢ lan;
B. tang € 14n;
C. giam &2 1an;

D. tang €* 1an.
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10. Mach nao c6 dién dung tudng dudng 16n nhat?

® — =1 —||~-————4|——~©~EE]r
® !

1t

-
|

|
Cac tu c6 ciing dién dung C.
11. Mach nao ¢6 dién trd tuong ducng 16n nhat?

@—E:l——:}—::l—-
— S——

— 1 ® _—
°© =T =1

Cac dién trd déu bang R:

12. Cho mach A :{ ;r. B trong d6 (&, r) khéng ddi; dién tré R
3 14y 4 gia tri:
A R=r r'pg: |
B. R = 2r;
C.R=3r:
D. R = 4r.

V4i gia tri nao cua R thi gia tri U, 16n nhat?
13. Tu trudng gay bdi: .
A, tl trudng chi giy bdi nam cham;
B. tit trudng khong gay bdi dong dién;
C. ti trudng gdy bdi nam cham hoac dong dién;
D. tir trudng gay bdi dién trudng bién thién.
14. Dudng sitc'tir ¢6 dang:
A. la nhiing dudng tron déng tAm;
B. la nhiing dudng tron dong truc;
C. 13 nhiing dudng cong khép kin hoac vé han & hai diu:

[l

D. la nhiing dudng khéng song song.



15. Cho dong dién I chay

trong day din thing dai; hai
diém P, @ cach (I) nhing ' A
khoang ry, ro v8ir, = ~l~r2
Tai P, cdm dng ti bang 4mT
Tai Q, cAm Gng t bang: Q
A 4mT: ry ©
B. 2mT: (mT = mili Tesla);
C. mT;
I3 3mT.

16. Lugce ti tac dung 1én mot doan dong dién dat tai m@f vi tri trong
L truong: '
A ludn vuéng gbc véi doan day dan;
B. ludn vudng géc véi dudng ste tir;
C. c6 d6 16n ty 1 v6i cam Ing tir;
D. c6 dd 16n ty 1& nghich v6i @6 dai ctia doan dong dién.
Phat biéu nao sai?
17. Cho khung day dan hinh chi nhat MNPQ cé6 dong dién I dit
trong mot ti trudng déu B vudng géc véi mat phang MNPQ. Luc tu
téng hop tac dung lén khung MNPQ

A. ¢6 phudng vudng géc véi MNPQ;
B. ¢6 phuong song song v3i MN; @ B

C. ¢6 phudng song song v61 NP; -
D. bing O, '
18. Hai dong dién théng, dai, song song clng
chibu, 6 dong dién I, = [, = 2A. Cho bit cam 1 iz
ung tif do mét trong hai dong I, va 1, gy ra tal 0
diém O (mim trong mat phang chia I,, I, va il gt
cach déu l,, I,) ¢6 d6 16n B, = B, = 0,02T. Khi dd
tif trudng tong hop tai O ¢6 cdm dng tit tdng
hgp 1a
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AL 0,04T
B.0,01T
C.0,03T
D. 0.

19. Cudn cam c6 dong dién I khong déi chay qua; néu s8 vong day

tAng gép d61 thi nang lugng tir trudng ctia dng day
A. tang 2 lan:
B. gidm 2 lin;
C. tang 4 lan;
D. giam 4 1an;

20. M6t cudn cam c6 d6 tu cdm L = 0,1H trong d6 dong dién c6 tdc
d6 bién thién déu 200A/s; sudt dién dbéng cdm Gng xudt hién sé& cé
gia tri bang

A 10V,
13. 20V,
C.0,1%V;
D. 2.0kV.

21, Cudn cam ¢6 L. = 2,0mH trong cé dong dién 10A. Ning luogng tich
lily trong eudn cam.

A.0,05d;

B 0,10d;

C. 1,0J;

D. 0,1kdJ.
22, Trong cac tia sau:

A. tia X;

B. tia vy;

. tia héng ngoai;

D. tia electron,
Tia ndo khéng ¢é ban chit séng anh sang?
23. Trong céce L1a saw;

A. tia sAng do laser;
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B. tia y;
C. tia t1 ngoai;
D. t1a X.
Tia nao ¢6 budc séng ngdn nhat?

24. Hat photon va mét hat nho theo quan diém Niuton c¢é sy khae
nhau c¢d ban nao?

A. hat photon ¢é van téc = ¢;

B. hat photon ¢é tinh chat séng;

C. hat photon ¢é nang lugng 16n;

D. hat photon c6 tuong tac véi cac hat tich dién.

25. Co hoe tuong d6i Anhxtanh va ¢o hoc ¢6 dién Niutan cé diém

khéc biét nao ¢ ban?

A. khdng gian tuy thudc hé quy chiéu;

B. thoi gian phu thudc hé quy chiéu;

(. chuyén dong phu thudc hé quy chidu;

D. néng lugng phu thudce hé quy chidu.
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PAP AN

Céau hoi s6| Pap an Ghi cha
1 C
2 D Cac duong ste dién khong khép kin
3 A
4 D Duya vao dinh luat Culéng
0 A Ap dung: E = Y
d
6 B ApdungU=Ed > U~d
7 A
! ® B Ap dung: Wz-% Q*/C
Khi cho hai ban d4t xa nhau gip d6i lace
trude thi C tdng gap d6i.
9 B i ]_ 2 ,. - L
Ap dung: W= ECU vdi U khéng doi.
10 C
11 A
R+r 1+
R
U, max khi é bé nhat, nghia 1a R 16n nhat.
13 C
14 C
15 B

Ap dung: B= Hy
nr
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16 D
17 D
18 b Tai O hai vectd B_; va Bi cung phudng,
nguge chidu, cung dd 16n.
19 C Trong biéu thite cta L ¢é n®
20 B
21 ) ‘
B Ap dung: W :éLiz
22 D
23 B
24 A
25 B Diém khéc cd ban 1a cd hoe tuong ddi dua

vao cdc nguyén ly cta TTD, néi riéng thoi
gian cua mdt sy kién tuy thude hé quy
chigu. Trong cd hoe Niuton, thai gian ¢6 tinh
tuyét @61, khéng phu thudc hé quy chidu.




PHU LUC

Mot s& hing s6 vat Iy co ban

Hang sé Ky Gia tri
hiéu

— Téc d6 anh sang trong chan khong ¢ |2,99792458 x 10“(mfsT
— Pién tich nguyén td e 11,60217738 x 107%(C)
— Khéi lugng electron m. |911x10%ke)
— Khéi lugng proton m, | 1,67 x 10%(kg)
— Khé1 luogng neutron m, |1,68x10%(kg)
- Hing 58 dién £, 8,85 x 107¥(F/m){C¥Nm?)
- Hang s8 t B, | 1,26 x 10%H/m) = 4r. 107
— Hang s8 Plang , h 6,63 x 107*(Js)
— Héng s6 Avégadro N, |6,02 x 10**(mol™")
— Hang s Bonzman k 1,38 x 107%(J/K)
— Hang s6 hap dan G | 6,67x 10" (m¥s%kp) J

Héng s& dién moi (g)

Nuge 81 Polyetylen 2,3
Khong khi 1,00058 Mica 7.5
DAu hoad 2.0 Rugu 26
Parafin 2,0 Thiy tinh 6.+ 10 |
Sw 6.0 Ebonit 2.7 |
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MUC LUC

Chuong 1. DIEN TRUSNG TINH
I. Kién thite cAn nhé
1f. Bai tap tu giadi
[11. Bai tap bd sung

‘Chuwong 2. VAT DAN — TU DIEN

I KiBn thite ¢An NG . .cooeeeres e

1I. Bai tap tu giai

ITI. Bai tap bé sung
Chuong 3. PIEN MOI

[. Kién thc can nhé

I1. Bai tap wu gidi

Chuong 4. DONG PIEN
I. Ki€n thitc ¢An nhé
I1. Bai tap bé sung

Chuong 5. TUTRUONG
I. Kién thitc cin nhé
[1. Bai tap ty gi:ii

1. Ki&n thitc cAn nhé
11. Bai tap bo sung
Chuong 8. SONG DIEN TU
[. Kién thiic can nhé
11. Bai tap bé sung
Chuong 9. SONG ANH SANG
1. Kién thic cAn nhé
11. Bai tap tu gial

I1. Bai tap vidu
1II. Bai tap bo sung
Bai tdap 6n (Ky hiéu R)
Sau hdi tric nghiém

Phu luc

1IT. Bai tAp B0 SUNE ..ot

.....................

L. Bai tap DO SUNE < oevereeer st ea e eva e
Chuong 6. CAM UNG DIEN TU BIEN TU TRUONG

Chuong 10. THUYET TUONG DOl VA HAT ANH SANG
1. Kifn thite CAn nhé ..o

DA AN oo SR

21

23

25

31
31
37

40

45
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Chiu trach nhiém xudt ban:

Chu tich HDQT kiém Téng Gidm dée NGO TRAN Al
Phé Téng Giam déc kiém Téng bién tap NGUYEN QUY THAO
T6 chitc bdn thdo va chiu trdach nhiém not dung:
Chu tich HDQT kiém Giam d6c CTCP Sach DH-DN
TRAN NHAT TAN
Bién tdp va sita ban in:

PHAM THI PHUONG
Trinh bay bia:

LUU CHI PONG
Ché bén:

DINH XUAN DUNG

BAI TAP VAT LY DAl CUONG - TAP HAI
Ma s6 : 7TK620M7 — DAI
In 1.500 cuén (QD 93), khd 16x24 cm. In tai Cong ty CP In SGK tai Ha Noi,
Pia chi: T8 60, thi trén Dong Anh, Ha Noi.,
S6 DKKH xuat ban: 125 -~ 2007/CXB/5 — 142/GD.,
In xong va nop luu chidu thang 11 nam 2007,



CONG TY CO PHAN SACH DPAI HOC - DAY NGHE
33| HEVOBCO
aYY 25 HAN THUYEN - HA NOI
Website : www_ hevobco.com.vn
e

>

§

QUALITY
CROWN
e Q€ 0B

QL 108 s
VUONG MIEN KIM CUONG
CHAT LUONG Quédc T&

TiM POC SACH DUNG CHO N\

SINH VIEN CAC TRUGNG CAO DANG
CUA NHA XUAT BAN GIAO DUC
1. Giao trinh toan hoc cao cap T1 Nguyén Dinh Tri (Cht bién)
2. Giao trinh toan hoc cao cap T2 Nguyén Dinh Tri (Chil bién)
3. Bai tap toan hoc cao cap T1 Nguyén Dinh Tri (Cht bién)
4. Bai tap toan hoc cao cap T2 Nguyén Binh Tri (Chi bién)
3. Gido trinh vat ly dai cuong T1 Luong Duyén Binh
6. Giao trinh vat ly dai cuong T2 Luong Duyén Binh
7. Bai tap vat ly dai cuong T1 Lucng Duyén Binh
8. Bai tap vat ly dai cuong T1 Luang Duyén Binh
9. Héa hoc dai cuang Lé Mau Quyén
10. Bai tap héa hoc dai cuong Lé Mau Quyén
11. Vé ky thuat Trén Hi Qué
Nguyén Van Tuéan

12. Bai tap vé k§ thuat Trén Hou Qué
\ Nguyén Van Tuan /

Ban doc ¢6 thé mira tai cde Cong tv Sach - Thist bi triedmg hoo o cdc dia phicong hodc cde
Cira hang sach ciia Nhei xudt ban Gido duc -

Tai HANGi: 25 Han Thuyen ; 187B Gidng V6 232 Tay Son ; 23 Trang Tién :

Tai D4 Nang : 6 15 Nguyén Chi ‘Thanh : S5 62 Neuyén Chi Thanh :

Tai Thanh ptha‘cm Minh : Cira hang 451B - 453, Hai Ba Tnmg. Quan 3

240 °Tran Binh Trong - Quan 5 ;
Tai Thainh phé C8in Tho: 6 5/5, duimg 30/4 -
Website : www.rdbgd coman

8”934980 ?6?7’64H

Gid: 11.000 d
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