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CHUONG 1. DAO DPONG CO

Dao ddng co 12 chuyén dong c6 gidi han trong khong gian 1ap di lap lai quanh vi trf cn
béng. Vi du nhu dao dong ctia ngon cay khi c6 gid, dao dong cua chiéc thuyén trén mat bién.
Trong qué trinh dao dong, néu sau nhitng khoang thoi gian bang nhau, vat tro lai trang thai
ban dau thi dugc goi 1a dao dong tudn hoan.
Trong chuwong nay, chiing ta s& tim hiéu nhitng phan sau:
- Dao dong diéu hoa.
- Dao ddng ciia con lic 10 xo.
- Dao dong cta con lic don.
- Dao dong khi ¢6 thém lyc ma sit.
- Tong hop hai dao dong diéu hoa.
1. Dao dong diéu hoa
Dao dong diéu hoa 13 dao dong trong d6 li do cua vat 1a mot ham cosin (hay sin) cua thoi
gian.
Phwong trinh dao dong diéu hoa
x = Acos(at + @)

Trong do: x dugc goi 1a 1i dg, 1a khodng céach tir vat dén vi trf can bﬁng

A duogc goi la bién d9, hay li do cuc dai, 1a khoang cach 16n nhét tir vat dén vi tri
can bang.

w dugc goi la tan sb gbc (don vi la rad/s)

@t + ¢ dugc goi 1a pha dao dong tai thoi diém 7 (don vi 12 rad)
Chu ky T (don vi la s) 1a thoi gian dé vat thuc hién dugc mot dao dong toan phén (hoac thoi
gian ngén nhat dé trang thai dao dong lap lai nhu cii)

21

t
w N
Trong d6: t: thoi gian
N: s6 dao dong vat thuc hién duoc trong thoi gian ¢

Tén s f (donvilaHz) la s6 dao dong toan phf?m vat thuc hi¢n dugc trong mot giay

o N 1
= 2t T
Phuong trinh van toc cho biét sy phu thudc ctua van téc theo thoi gian
T
v = x'(t) = — Aosin(ot + ¢) = wAcos (a)t + @+ ?)



Trong dao dong diéu hod van téc sém pha hon li do mot goc la g
Phwong trinh gia téc cho biét sy phy thudc cia gia toc theo thoi gian

a=7v(t) = x'(t) = — @’Acos(wt + @) = a*Acos(wt + @ + m)

a = —ao’x
Trong dao ddng diéu hoa gia téc sém pha hon vén téc géc g va nguoc pha voi li do.
Hop luwe tac dung 1én vat dao dong diéu hoa ludén hudng vé vi tri cin biang va co do 16n ti 18
v6i li d6 dao dong duoc goi 1a lyc kéo vé hay lyc hoi phuc
Fyp = ma = —maPx

Hgé thirc dc lap thoi gian

(o G e
) i e

Vidu
Mot vat dao dong v6i phuong trinh x = 5cos (47zt + %) cm.
a. Hay xac dinh chu ky ctuia dao dong?
b. Tai thoi diém 7= 1 s, hay xac dinh 1i d cua dao dong.
c. Xac dinh gia toc ctia dao dong khi r =2 s.
Huéng din
27 2

a.Chuky dao dongla T===2-=05s

4
bTait=1staco ot + ¢ = 47 + %rad
_ LA T\ V3 _
=>x = 5cos(47r+ E)_ 5cos(6> =5, = 2,53 cm
c.Tait=2s,tacowt + ¢ = 87 + %rad
—=a = —Ae? cos(at + ¢) = —5.(47)%cos (87z + %) = —5. (4m)?cos (%) =

—400+/3 (cm/s?) = —4+/3 m/s?

2. Con lac lo xo
Con lac 10 xo dugc cau tao gom mot vat nang cé khoi luwong m gan véi mot 10 xo ¢6 do cing

k. Kich thich cho con lic dao dong thi con lic s& dao dong diéu hoa.

k m

QUIIRIIONIIN




Tan s6 géc @ (rad/s)

b= k
m
Trong do: k 1a do cung cua 10 xo (don vi N/m)
m 12 khdi lugng cua vat (don vi kg)
Chuky T (s)
T = 2—” = 27 m
0] k
Tan s6 f (Hz)
@ 1 [k

1
I = T 2z 2nm
Co ning ciia con lic 10 xo 13 tong dong nang va thé nang dan hdi ctia con lic.
W=Ws+W,= %mv2 + %kx2 = %kAZ = imooZA2
Trong d6: W 1a co ning cta con lic 16 xo (don vi J)
Wy = %mv2 1a d6ng nang cua con lic (don vi )

W, = L kx? 12 thé ning cua con lac (don vi J)
2

Trong qud trinh con lic dao dong dicu hoa,

W
c6 su chuyén déi qua lai gitta dong nang va "o = %k’qz """""""""""""""""""""
thé nang. Pong ning va thé ning cua con lic W, e
bién thién diéu hoa theo thoi gian véi chu ki E AN A
bang mot nira chu ki ctia con lac. Tuy nhién m
cO nang cua con l4c lai dugc bao toan. ’ | I t(s)

Vidu
Mot con lac 16 xo dit ndm ngang gom vat m va 10 xo ¢6 d6 cting k =100 N/m. Kich thich dé
vat dao dong diéu hoa véi dong nang cuc dai 0,5 J. Tinh bién d§ dao dong cua vat.

Huéng din

W = Wimax = 5 kA2= A = /%z /% =01m = 10cm

3. Con lac don
Con liac don c6 cau tao gom vat nho c6 khoi luong m dugc treo trén dau ciia mot soi diy nhe

khong dan, c6 chiéu dai [.




S LSS

Van toc cia con lac don tai vi tri ¢6 géc 1éch o

v =/2gl(cosa — cosay)
Luec cing diy T cua con lic don tai vi tri ¢6 géc 1éch a
T = mg(3cosa — 2cosay)

Co ning ciia con lic don 1a tong dong ning va thé nang ciia con lic

1 1
W=W4+W,= Emv2 + mgl(1 — cosa) = Emv,znax = mgl(1 — cosay)

Trong do: W 14 co nang cta con lic don (don vi )
Wy = %mvz 12 dong nang cua con lic (don vi J)
W, = mgl(1 — cosa) la thé ning ctia con lic (don vi J)
Twong tir con ldc 16 xo, co ndng ciia con ldc don bdo toan.
Néu con lic don dao dong vai goc léch cuc dai nhé hon 10° thi dao dong cua con l4c ¢6 thé
xem nhu dao dong diéu hoa. Khi d6 phuong trinh dao dong ctia con lic Ia:
s = socos(awt + @)
Trong do: s lali d§ dao dong
sola bién do
v6i s = la va sy = lag ta thiy géc 1éch cua con lac ciing bién ddi didu hoa theo thoi gian
a = agcos(at + @)
Trong do: o« 1ali d6 goc (don vi rad)

o 1a bién do goéc (don vi rad)

w=[5
l

Trong d6: g la gia tc trong truong (don vi m/s?)

Tan so goc

[ 1a chiéu dai day treo (don vi m)



Phuong trinh van téc
v =5"=—wsysin(at + @)

Phuong trinh gia téc

a=v =x"=—a*.socos(at + @) (cm/s) = —a’.s
Chu ky
2n l
T = —=27n|—
w
Tén s6
w 1 |[g
f= 2= 21
Vidu

M&ét con lic don ¢6 chiéu dai / = 1 m, duoc gfm vat m = 0,1 kg. Kéo vat ra khoi vi tri can
bang mot géc a = 10° rdi budng tay khong vén tde dau cho vét dao dong diéu hoa. Tinh chu
ky dao dong cta con lic don?

Hudéng din

TacO6T = 27/l/g = 2mf1/7% = 2 (S).

Néu con ldc don dao dong diéu hoa véi goc léch cuc dai apnho hon 10° thi ta ¢6 cdc cong

thirc gan diing sau.:

1 1
i 2¢2 _ 2
Wt—mes ngla
_1 2.2 lZ
W = Emw So = Emg ag

4. Cac loai dao dong

Trong cdc phan trén, ta gia thiét khong c6 tic dung cua lyc ma sét, cic vat dao dong véi tan
s6 chi phu thudc vao dac tinh cua h¢ dao dong. Tén sb do duoc goi la tan s riéng fy cua h¢
va dao dong d6 dugc goi 1a dao dong tu do.

Trong thuc té, do c6 tic dung cta luc ma st véi moi trudng nén dao dong co bién do giam
dan theo thoi gian, ma sét cang 16n thi bién d6 giam cang nhanh. Ta goi d6 13 dao déng tit
dan.

Dé cho dao dong clia vat khong tat, ta c6 thé 1am mot trong hai céch sau:

- Sau mdi chu ky dao dong, ta cung cdp cho hé mot lugng ning lugng bang véi lugng ning
lwong bi tiéu hao do tic dung cua lyc ma sat ma khong lam thay ddi tin sé riéng fy cta hé.

Dao dong duoc duy tri theo cach nay duogc goi 1a dao dong duy tri.




- Tac dong vao h¢ mot ngoai lyc cudng buc tudn hoan (vé6i tan sb f) theo thoi gian. Khi do,
dao dong cia h¢ duoc goi 1a dao dfng cudng birc.
Dao dong cudng birc c6 nhitng dic diém sau:
+ Dao dong cudng birc c6 bién do khong dbi va c6 tan sd bang tan sb f ciia luc cudng birc.
+ Bién dJ cua dao dong cudng buc ti I¢ thuan véi bién do cua ngoai lyc. Déng thoi con phu
thudc vao do chénh 1éch cua tan sb cua luc cudng buc f va tan sb riéng fp cua hé, khi do
chénh I¢ch nay cang nhd thi bién do cua dao dong cudng birc cang 16n.
+ Khi tan s cta luc cudng buc f béng tan s6 riéng fo cua hé, bién do cua dao dong cudng buc
dat gia tri cyc dai. Hién tuong nay goi 1a hién tugng cong huodng.
5. Tong hop dao dong diéu hoa
Gia sir mot vat thuc hién dong thoi 2 dao dong diu hoa cing phuong cing tan sd co phuong
trinh dao dong

x1 = Ajcos(at + @,)

X, = Azcos(at + @,)
thi phuong trinh dao dong tong hop ciia chiing ¢6 dang

X = Acos(at + @)

Trong d6: Bién do dugc xac dinh bang biéu thic A = \/A% + A2 + 24,4, cos(p, — @)

Asing, + A,sing,

Pha ban dau dugc xac dinh bang biéu thic tang =
Acosg, + A,cosp,

Bién do ctia dao dong tong hop nam trong khoang: [4;-4,] < A < A; + A,.
Can heu y nhitng trieong hop déc biét:
- Hai dao dong cung pha: Ap = @, — @1 = K27 = Apax = 41 + A,
- Hai dao dong ngugc pha: Ap = @, — @1 = 2k + D)7 = Apin = |41-45]
. A A A , T T
- Hai dao dong léch pha nhau mot gc = : Ap = ¢, — ¢y =kn+- = A= VA2 + A2

Vidu

Mot vat thyc hién dong thoi 2 dao dong diéu hoa x; = 3cos(4at + g) cm va x, =
3cos(4nrt + g) cm. Hiy xac dinh dao dong tong hop cua hai dao dong trén?

Huéng din

Ta c6 dao dong tong hop c6 dang x = Acos(awt + @) cm

Trong do:




A= \/A% + A5 + 24, Ayc0s(p, — @) = \/32 +32 + 2.3.3.cos(§ — %) = 3V3cm.

.. T . T
Ajsing, + Apsing, 3sin— + 3sin> 3
Z =

tan ¢ = =
Ajcosp, + Aycosp, 3cos% + 3cos

:>go=§rad.

Phuong trinh dao dong can tim 1a x = 3+/3cos (47zt + g) cm.

6. Bai tap
Cau 1: Mot vat dao dong diéu hoa véi tan s6 géc @ = 10 rad/s, khi vat ¢6 li do 1a 3 cm thi toc
do 1a 40 cm/s. Hay x4c dinh bién d6 cua dao dong?

A.4 cm. B. 5 cm. C. 6 cm. D. 3 cm.

Cau 2: Mot vat dao dong diéu hoa véi bién dd A = 5 cm, trong 10 gidy vat thuc hién dugc 20
dao dong. Xac dinh phuong trinh dao dong cua vat biét rﬁng tai thoi diém ban dau vat tai vi

tri can bang theo chiéu duong.

A.x = 5cos (47zt + g) cm. B.x = 5cos (4ﬂt — g) cm.

C.x

5cos (Zﬂ’t + g) cm. D.x = 5cos (27zt — g) cm.

Cau 3: Mot con lic 10 xo c6 khdi lugng khong dang ké, do ctng 1a k, 10 xo treo thang dimg,
bén dudi treo vat nang co khéi luong m. Ta théy O Vi tri can bé“mg 16 xo gidn ra mdt doan 16
cm. Kich thich cho vat dao dong diéu hoa. Xac dinh tan sb cua con lic 10 xo. Cho g= 7 (m/sz).

A. 2,50 Hz. B. 5,25 Hz. C. 3,25 Hz. D. 1,25 Hz.

Cau 4: Mot con lic 10 xo dao dong diéu hoa véi bién dd A. Xéc vi tri cta con lac dé dong
nang bang 3 lan thé ning?

+ +
AR B. %. C.tA. D. iAz*E.

N

Cau 5: Mot con lic don co chiéu dai / dugc kich thich dao dong tai noi co gia toc trong
truong 12 g, va con lic dao dong véi chu ky 7. Hoi néu giam chiéu dai ddy treo di mot nira thi
chu ky ciia con lic s& thay d6i nhu thé nao?

A. Khong dbi. B. Tang /2 lan. C. Giam v/2 lan. D. Giam 2 lan.

10



Cau 6: Tai cuing mot dia diém thyc hién thi nghiém, con l4¢ don c6 chiéu dai /; thi dao dong
v6i chu ky T), con lic don [, thi dao dong vé6i chu ky T». Hoi néu thuc hién thuc hién thi
nghiém véi con ldc don c6 chiéu dai [ = I;+1, thi con lic don dao dong vdéi chu ky 7' 1a bao
nhiéu?

T T

A.T=T?. T B.T>=—-1L"2
(177 +77)

C.T2=(T2+T2). D.T=(T?+T2.

Cau 7: Mot con lic don c6 chiéu dai [ = 1m, dau trén treo vio trin nha, dau dudi gén Vo1 vat
¢6 khéi lugng m = 0,1 kg. Kéo vat ra khoi vi tri cAn bang mot géc o = 45" va budng tay
khong vén tbc dau cho vat dao dong. Biét g = 10 m/s*. Hay xac luc cing ddy cua day treo khi
vat di qua vitri cé o= 30°.

A. 2,00 N. B. 1,50 N. C. 1,18 N. D. 3,50 N.

Cau 8: Cho hai dao dong diéu hoa cung phuong x; = 5v/3cos10xt (cm) va
x, = A,sin10mt (cm). Biét bién d6 ctia dao dong tong hop 1a 10 cm. Gid tri cta A; 1a

A.5cm. B. 4 cm. C. 8 cm. D. 6 cm.

Cau 9: Mot vat c6 khdi lugng m = 0,5 kg thuc hién dong thoi 2 dao dong
X1 = 5cos (4721: + g) (cm) va x, = 2cos (4721: - 5?”) (cm). Xéc dinh co nang cua vat.

A.  3,6ml. B. 0,7201J. C.0,036J. D. 0,360 J.

Cau 10: Chon ciu sai khi n6i vé dao dong cudng birc.
A. T4n s6 dao dong bang tan sb ctia ngoai luc.

B. Bién d¢ dao dong phu thudc vao tan sd cua ngoai lyc.
C. Dao dong theo quy ludt ham sin cta thoi gian.

D. Tan s6 ngoai lyc ting thi bién d6 dao dong ting.

7. Dap an
Cau Tir khoa Kién thirc cin c6 Céch giai
1.(B) | ... @ =10 rad/s, ...li YN (Z)Z ftogty <ﬂ>2 _
do 3 cm...tbc do 40 w 10
cm/s... xac dinh bién =A=5cm
do

11



2.(B) | ... dao dong diéu hoa Phuong trinh dao dong | A=5cm
.A=5m, ... 10|diéu hda 6 dang | f=20/10=2 Hz
gidy ...20 dao | x = Acos(wt + @) == 47 (rad/s).
dong.... Xac dinh | Phuong trinh vén tdc Tai t =0 s vat dang & vi tri can
phuong trinh dao | v = — Awsin(wt + bang theo chiéu duong
A e A T
dong ‘ thoi diém | @) x=Acos(p) = 0= ¢ = if
ban dau vat tai vi tri N
o N fz? mav > 0=sin(p) <0
can bang theo chicu
Vd
duong. =27 =p=-7 rad.
=>x = 5cos(47zt —Z)cm
2
3.(D) | ... con lic 10 xo... do 1 [k Ta c6 tai vi tri cAn bang:
cing 1a k... khi f=5 = P = Fgy=>mg =kAl
IU:’(_mgm... O vitri can 1 13 B 1 \/?_ 1 2
bang ... gian ra mat f oAl =f = 2nNAl - 270,16
doan 16 cm ... Xdac
N = 1,25 Hz
dinh tan s6. Cho g =
m(m/s”)
4. (B) | Mot con lic 10 xo ... W = Wy+ W, Ta c6 Wy= 3.W,=>W, =
bién d§ A. Xac vi tri 1 1o 1.2 _ 142
ién do ’ ac vi trf W, = = kx? W= _kx®= _kA
cua con lac ... dong 2 A
. \ . 1 = +—
ning bing 3 l1an thé W= Ska? =% =+
nang ...
5.(0) Mo‘t con lac don c’o - I Ban diu T = ZE\F; T =
chiéu dai [ ... gia tbc -y g
trong truong la g ... 27[\/1
2g
chu ky T .. giam
h-f\ dai dav t di Z—L:T’—l
chiéu dai day treo di T & NG
mot nua ... chu ky ... ] ]
) = Giam so vé6i chu ky ban
thay doi ... . .
dau V2 lan.
6. (0O con lic don c¢6 I Goi T 1a chu ky cua con lac
chiéu dai /; ... chuky | T = 2% |7 c6 chidu dai L= T, =

T,, con lic don I, ...
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chu ky T»...con lic
don c6 chiéu dai [ =

L1+l thichu ky T...

27 [ 72 =tk
g 1 g

Goi T, 1a chu ky cua con lac
cochicudai b=T, =

l 4n?1
2z ;2:> T = —2

T 1a chu ky cua con lac c6

chicuddil=1I +1,

:T=27ré:>T=

l1+1
20 12
g

— T2 = (T? + T2).

7. (C) | Mot con lac don ... Luc cang day T tai vi tri | Tacé. T=0,1.10( 3.cos 30° -
[=1m, ... m=0,1]co6goclécha 2.cosap) =1,18 N
kg. ..a=45".. g=10|T =mg(3cosa — 2cosal)
m/s®...xac dinh luc
cang day... a =30’

8. (A) | hai dao dong diéu hoa Ta ¢6 x; = 5vV3coslOnt (cm);
x1 = 5v3cos107t (cm) A=\/A12 + A2 +2AA, cos(p, —p, )| X2=A2sinl0xt (cm) = A, cos(107
X2=A,sin10xt (cm)... - 2) cm.
bién do cua dao dong Ta c6 10" = 3.5 + A7 +
tdng hop 1a 10cm. 2.5.4/3.As.cos(2)

Gid tri cita Ay... = 10°=3.5"+4,°
=A,"=10"-35=5
= A,=5cm.

9.(C) | Motvat...m=0,5kg | w = 1mw2a? m = 0,5kg
. 2 dao dong x; = ’ w = 4rxrad/s

Scos(4nt + /6) cm va A=5-2=3cm=0,03m

X, = 2cos(4nt - 57/6) =W= = 0,5.(4.9°.0,03

cm. Xac dinh co nang =0,036]

10. Chon céu sai khi néi | Pac diém cua dao dong | Tan so clia ngoai luc f cang

(D) |vé dao dong cudng | cudng birc gan tan sd riéng cua hé f; thi

btrc.

bién d¢ dao dong tang.
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CHUONG II. SONG CO

Khi mot phan tir vat chit dao dong didu hoa, do ¢6 luc lién két, né s& kéo cdc phan tir vat chat
ké n6 dao dong theo. Dao dong dugc lan truyén tir phan tir ndy dén phan tir khdc. Qud trinh
lan truyén dao dong trong moi truong vat chat (ran, 16ng, khi) nay dugc goi 1a séng co.

Soéng co dugce chia 1am hai loai:

- Séng ngang 13 séng co trong d6 cac phan tir ciia moi truong dao dong theo phuong vudng
géc voi phuong truyén séng. Séng ngang truyén trong chit ran va trén bé mit chit 1ong.

- Séng doc 1a séng co trong d6 cac phan tir ciia moi trudng dao dong theo phuong tring véi
phuong truyén séng. Séng doc truyén dugc ca trong moi truong ran, 16ng, khi.

Trong chuong ndy, ching ta s& tim hiéu c4c phéan sau:

- Cac dic trung clia séng hinh sin va qud trinh lan truyén séng

- Hién tuong giao thoa song

- Hién tugng séng durng

- Séng am va cac dac trung cua séng Am

1. Pic trung cia song hinh sin

Bién d9 A ciia séng 12 bién do dao dong ctia mot phan tir moi trudng c6 séng truyén qua.
Chu ky T (hoac tin sb J) cia soéng 1a chu ky (hodc tan sd) dao dong cia mot phﬁn tr cua
moi trudng ¢ séng truyén qua.

Téc dd truyén séng v 12 toc do lan truyén dao dong trong méi truong. VSi mdi moi trudng,
téc do truyén séng v c6 gid tri khong doi.

Budc song A 1a quing dudng ma séng truyén dugc trong mot chu ky.

Trén phwong truyén song, hai phan tie cdch nhau mét khodng bang buéc séng thi dao déng
cung pha.

Niing lwong séng 1a ning lugng dao dong (co ning) cua cic phan tir ciia moi truong cé séng
truyén qua.

2. Phwong trinh truyén séng

Xét qud trinh truyén séng tir nguon O dén diém M:

v

O O
Tai ngudn O, phuong trinh dao dong la: 0 M
ug = Acos(at + @)
Khi séng truyén dén diém M, dao dong tai diém M gidng nhu dao dong tai O nhung tré hon

mot khoang thoi gian At Phwong trinh dao dong tai M la:
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uy = Acos(o(t — At) + ¢,)
d
uy = Acos [a)(t — ;) + (po]

wd
uy = Acos (a)t + @5 — 7)
2nd

uy = Acos (a)t + @5 — v_T)

dy .
uy = Acos (a)t + ¢, — 2%) voi t>d/p.

Dao dong tai diém M tré pha hon dao déng tai nguon O mét lwong la %.

Vidu
Mot ngudn séng co ¢6 phuong trinh ug = 4cos(207t) cm. Séng truyén theo phuong ON véi
van toc 20 cm/s.
a. Xac dinh tan s6 cta séng.
b. X4c dinh budc séng.
c. Xac dinh phuong trinh song tai diém N cdch nguén O mot doan 5 cm.
Hudéng din
a.Tacow=2nf=20r = f=10Hz
b.A=v/f=20/10=2cm
c. Phuong trinh song tai N ¢6 dang un = 4cos(204t - 2 7d/A) cm.
Trong do vad =5 cm =A@ =2xr.5/2 = Srrad/s
Phuong trinh song tai N:
uy = 4cos(20mt — 5m) cm.

= 4cos(20mt — ) cm.

3. Giao thoa séng co

Néu trén mat nude c6 déng thoi hai ngudn song dao dong ciing phuong, cting tan sd va co do
léch pha khong ddi, khi d6 trén miat nude s& xuat hién nhitng diém hai séng truyén téi cling
pha, ting cudng 1an nhau, tao thanh nhiing diém dao dong vai bién do cuc dai, dong thoi xuat
hién nhitng diém hai séng truyén téi nguoc pha, triét tiéu 1an nhau, tao thanh nhitng diém dao
dong véi bién do cuc tiéu. Hai song thda diéu kién trén goi 1a hai séng két hop, va hién
tuong trén goi 1a hién tuong giao thoa song.

Trén mit nude khi xay ra giao thoa séng, nhimng diém dao dong cuc dai tao thanh nhiing
duong hypebol goi 1a van cuc dai, xen k& v6i né 1a nhitng duong hypebol dao dong cuc tiéu

goi la van cuc tiéu.
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4. Phuong trinh giao thoa song

Xét hai ngudn séng c6 phuong trinh:

uy = Upcos(at + ¢,) M
u, = Uycos(at + ¢,) d,
. ) d
Khi do, tai diém M cich 2 ngudén nhitng
khoang 1an luot 12 d; va d, s& c6 phuong trinh Si S,z
. , iy = U,scos(ax + (51 Uy = U,cos(axt + (12%]

song truyén dén la: ) )

2md,
Uy = Uy cos (a)t + o - 7 )

2nd,
u,m = Ug cos (a)t + @, — 7 )

Phuong trinh dao dong tong hop tai M 1a

unv = upm + oy = 2.Upcos[(@) — ¢2)/2 + n(dy — dy)/A Jcos[wt + (1 + ¢)/2 — (dy + dp)/\]
um = Apcoslof + (@1 + @)/2 — a(dy + dh)/A]

V6i Am = [2.Uocos[(1 — ¢2)/2 + n(day — dy)/N]| = [2.Up.cos[ - Apl2 + n(d> — dy)/A]|
Luu y:

- M la diém dao dong cuc dai khi:

Amax=>cos[ - A@l2 + a(dy — dy)/N) =+ 1= [A@2 + n(dr — d1)/N] =k«

- M la diém dao dong cuc tiéu khi:

Amin khi cos[ - A@/2 + n(dy — d1)/N] =0 = [- A@/2 + n(dr — d))/N] = (k+ 1/2)

- Xdc dinh sb cuc dai - cuc tiéu gitra hai diém MN bét ky:

+ S diém cyc dai 1a s6 gid tri k nguyén thoa diéu kién:

-A@27 + Ady/L <K < - A@l2 + Adn/h

S6 diém cuyc tiéu 12 sd gid tri k nguyén thoa diéu kién:

-AQ27 + Ady/A <k + 172 < - A2 + Ad/M

Vidu1l

Thuyc hién thi nghiém giao thoa séng co trén mat nude véi hai ngudn ciing pha c6 tan s6

10 Hz, van toc truyén song trén mat nude la v = 50 cm/s. Piém M cich nguén 1 mdt doan

dy = 17,5 cm va cach nguén 2 moét doan dr = 25,0 cm, thudc van cuc dai hay cuc tiéu va

thudc vén thir may ké tir van trung tim?

Huéng din
Taco6d,—d; =250-17,5=7,5cmvai=vf=50/10=5cm
=Ad=1,5. 1
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— Nam trén van cuc tiéu thir 2.

Vidu 2

Trong thi nghiém giao thoa séng trén mat nudc hai ngudn két hop A, B cach nhau 12,5 cm
dao dong ciing pha véi tan s6 10 Hz. Téc do truyén séng trén mit nudc 1a 20 cm/s. Tinh s6
van dao dong cyc dai trén mat nudc?

Huéng din

S6 van dao dong cuc dai la ) gid tri k nguyén thda diéu kién: — /A <k < /A

Trong d6 /=125 cm; A =v/f=20/10=2 cm

-12,5/2 <k <1252 =-6,25<k <6,25

= C6 13 van cuc dai

5. Hién tuwong song dirng

Khi séng truyén gip mot vat can s& xdy ra hién tuong phan xa séng. Séng phan xa c6 cling
tan s6 va cung budc séng voi séng téi.

- Néu gap vat can cb dinh thi séng phan xa ngugc pha véi séng téi.

- Néu gap vat can ty do thi séng phan xa cting pha voi séng toi.

Sau khi séng bi phan xa, xay ra su giao thoa giita séng téi va séng phan xa. Khi d6 xuét hién
nhitng diém séng ting cuong 1an nhau goi 1a bung séng, xen k& voi nhitng diém séng triét
tiéu 1an nhau goi 1a niit séng. Khoang céch giira hai nit séng lién tiép goi 12 bé séng.

Luu y:

- C4c bung séng lién tiép (cdc nit lién tiép) cach nhau A/2. nitsong  bung séng
- Khoang céch giita mot bung va mot nit lién tiép 1a A/4.

- Céc diém trong ciing mdt bung thi ludn dao ddng ciing

pha véi nhau.

- Céc diém bat ky ¢ hai bung lién tiép ludn dao dong nguoc M2 b6 séng M4
pha v6i nhau.

- Bién dd cuc dai cua cdc bung 1a 2A, bé rong cyc

dai ctia bung 1a 4A. I

A
v

Trén sgi diy c6 hai dau co dinh, néu xay ra séng

dimg, thi trén day 12 xuat hién mot sd nguyén lan KKK —> - e

bé soéng, chiéu dai soi day phai thoa diéu kién:

I=KkA2=2ki4véik=(1,23..) M2
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Trén s¢i day c6 myt dau co dinh - myt dau tw do,
néu xdy ra song dung, thi trén day la xuat hién madt s6

nguyén lan b6 séng, chiéu dai soi ddy phai thoa diéu

kién:

I=KA2+24=2k+1).2/4v6ik=(1,2,3..)

Vidu
Thuce hién thi nghiém séng dung trén s¢i day c6 hai dau cd dinh c6 chiéu dai 90 cm. Tan sd

ctia ngudn séng 12 10 Hz thi thay trén diy c6 2 bung séng. Xac dinh vén tdc truyén séng trén

day.

Hwéng dan a2

Diéu kién dé c6 séng ding trén soi ddy hai dau cd dinh 12 r—’

I =kA2=24/2=2=90 cm. (do trén day c6 2 b6 séng) e >
l

=v=A4f=90.10=900 cm =9 m/s

6. Song am

Séng am 1a nhitng séng co hoc truyén trong méi trudng, khi truyén dén tai ngudi (hodc dong
vat) lam mang nhi dao dong, gdy ra cdm gidc am.

Mot vat dao dong phét ra am dugc goi la nguf‘)n am.

Séng 4m c6 thé truyén trong moi trudng dan hoi (rén, 1ong, khi...). Séng 4m khéng truyén
dugc trong chan khong.

Tinh dan hdi cia méi truong cang cao thi tbe do 4m cang 16n, toc do truyén am theo thwr tyr
ting dan tir khi — léng — rin.

Trong chat ran va trén bé mit chat 10ng, séng am 1a séng ngang. Trong chat khi, chit 1ong va
chat rin séng am 1a séng doc.

7. Pac trung vit li ctia song am

Nhitng 4m c6 tan s6 xac dinh dugc goi 1a nhac am, nhitng 4m khong c6 tan sd x4c dinh goi 1a
tap am. Chuing ta chi khao sat cac dac trung cuia nhac am.

Tén s6 am f (don vi Hz) 1a mot trong nhitng dic trung vat 1y quan trong nhat ctia am.

- Tai ngudi chi ¢6 thé nghe duoc nhitng 4m c6 tan s6 nam trong khoang tir 16 Hz dén 20000
Hz goi 1a am nghe dugc (hay con goi 1a Am thanh).

- Mot sb dong vat (voi, bd cau, ...) nghe dugc am cé tan s6 nho hon 16 Hz, nhitng am nay
duoc goi 1a ha am.

- Mot ) dong vat (doi, cho, cé heo ...) nghe dugc am cé tan s6 16n hon 20000 Hz, nhitng am

nay duogc goi la siéu am.
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Cudng dd am I (don vi W/m?,) tai mot vi tri 12 dai luong do bang lugng ning lwong ma
séng am tai qua mdt don vi dién tich dat tai diém do, vuong goéc voi phuong truyén song
trong mot don vi thoi gian.

P P

S~ 4nR?
—IR? = hing s6 hay I,.R\”* = I's.Rg*

Trong do: P la cong suit nguén am (don vi W)
S 1a dién tich s6ng am truyén qua (don vi mz)
R 12 khoang cach dén ngudn am (don vi m)

Mirc cwong dd am L (don vi Ben (B) hodc déxiben (dB))dugc xac dinh bang biéu thirc

L(B) = Ig.(don vi B)
0
Hay L(dB) = 10lg:(don vi dB)
0

Trong do:
I 13 cuong d6 4m tai diém nghién ctru (don vi W/m?)

Iy=10" W/m*1a cuong dd Am chuan (cudng 6 4m nho nhat ma tai ngudi nghe duogc)

Vidu 1

Mot ngudn am ¢ cdng sudt 30 W. Hay xac dinh cuong do 4m tai diém cach ngudn 4m mot
khoang céch 1a 5 m.

Huéng din

I = P/(47R%) = 30/(475°) = 0,095 W/m’

Vidu 2

Tai hai diém A va B trén phuong truyén séng c6 khoang cach dén ngudn lan lugt 1a 1 m va
100 m. Biét mirc cuong do am tai A 1a 70 dB. Hoi mirc cuong d6 am tai B 1a bao nhiéu?
Huéng din

Ta c6 In.Ra” = Ip.Rp’

La — Lg = 10[1g(Ix/lo) - 1g(Is/Ip)] = 10.1g(Ia/I5) = 10.1g(Rs*/RA%) = 10.1g(100%) = 40

= Lg=70-40=30dB.

Po thi am: M&bi mdt nhac cu déu c6 mot bd phéan duoc goi 1a hop cong hudng (VD: thung
dan, ...). Hop cong huéng 1am cho 4m do nhac cu phat ra to hon. Ddng thoi, khi nhac cu phit
ra 4m co ban (hoa Am thtr nht) c6 tan s fy, hop cong hudng 1am cho nhac cu phét ra cdc 4m
c6 tan sb 2fo, 3fo, ... goi la hoa am thwr hai, hoa am thtr 3, .... Bién d¢ cdc hoa am khac nhau
tiy thudc vao nhac cu. Tong hop do thi dao dong ctia 4m co ban va cdc hoa 4m cho ta do thi

A

am.
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Luuy:

Véi diy dan c6 hai dau day ¢b dinh, diéu kién dé c6 séng dimg trén day 1a
I=kMN2=kvI2f) = f=kVv/(2]) =k [y

Trong d6 fy = v/(20) 1a &m co ban

Day dan c6 thé phat ra cdc hoa am bac 1, 2, 3, 4, ... (tAt ca cdc hoa am)

V6i 6ng sao c6 mdt diu kin - mét dau hé, diéu kién dé c6 séng dimg trong 6ng sdo 1a
=&+ 172) 14 = (k + 172) vi(4f) = f= (k + 12w/(4]) = (k + 1/2)fp.

Trong do fy = v/(41])

Ong séo chi c6 thé phat ra cdc hoa 4m bac 1, 3, 5, 7 ... (hoa 4m bac 1¢)

8. Pac trung sinh li ciia song am

Do cao (do trAm béng) cua am la mot dac trung sinh i cua dm g:fln lién véi tAn s6 am, Am
cang cao (cang bong) thi tan sd cang 16n, 4m cang thap (cang tram) thi tan sé cang nho.

P to chi 12 mot khdi niém néi vé dic trung sinh 1i cia 4m gan lién v6i didc trung vat 1y muc
cuong d6 am. Am c¢6 mirc cuong d6 4m cang 16n thi cang to.

- Am nh6 nhit ma tai ngudi con cam nhan dugc c6 mic cudng dd 0 dB goi 1a ngudng nghe.

- Khi am quaé to, s€ gdy ra cam giac dau trong tai. Ngudng dau cua tai nguoi la 130 dB.

Am siic 12 mot ddc trung sinh 1i ciia Am gin 1ién voi db thi Am, gidp ta phan biét 4m do cic
ngudn khac nhau phit ra.

9. Bai tap

Cau 1: Mot song co truyén véi phuong trinh u = 5cos(2077 - 2x/2) (cm) (trong d6 x tinh bang
m, ¢ tinh bang gidy). X4c dinh van tdc truyén song trong mdi truong.

A. 20 m/s. B. 40 cm/s. C. 20 cm/s. D. 40 m/s.

Cau 2: Mot ngudn song co cd phuong trinh ug = 4cos(2077) (cm). Séng truyén theo phuong
ONM véi van tde 20 cm/s. Hay xdc dinh d¢ 1éch pha gitra hai diém MN, biét MN = 1 cm.
A. 2rrad. B. rrad. C. 72 rad. D. 773 rad.

Cau 3: Tai 2 diém Oy, O, céch nhau 48 cm trén mit chat 16ng c6 2 ngudn phat song dao dong
theo phuong thang dung v6i phuong trinh u; = Scos(100zf) (mm); u, = 5cos(100xt + 7/2) (mm).
Van tdc truyén séng trén mat chat 1ong 1a 2 m/s. Coi bién d6 song khong ddi trong qud trinh
truyén song. S diém trén doan 0,0, dao dong vai bién do cuc dai (khong ké Oy, 0y la

A. 23. B. 24. C. 25. D. 26.
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Cau 4: Tai hai diém A, B trén mit chat 10ng cdch nhau 15 cm ¢6 hai ngudn phat séng két hop
dao dong theo phuong trinh u; = acos(402¢) cm va u, = bcos(40z¢ + 7) cm. Tdc do truyén
séng trén bé mit chét 1ong 1a 40 cm/s. Goi E, F 1a 2 diém trén doan AB sao cho AE = EF =
FB. Tim s6 cuc dai trén EF.

A.S. B. 6. C.4. D.7.

Cau 5: Mot soi day dan hdi 2 ddu ¢ dinh. Séng ding trén diy c6 bude séng dai nhat 1a L.
Chiéu dai cua day 1a

A.L/2. B. 2L. C.L. D. 4L.

Cau 6: S6ng ding tao ra trén day dan hoi hai d¢au ¢ dinh khi
A. chiéu dai ctia ddy bang mot phan tu budc séng.

B. budc séng gap doi chiéu dai day.

C. budc séng bang boi s 1é cua chiéu dai dy.

D. chiéu dai ctia ddy bang boi s6 nguyén 1an cta A/2.

Cau 7: Hai am c¢6 cung d6 cao, chung c6 dac di€ém nao chung?
A. Cung tan so0. B. Cung bién do.

C. Ciing truyén trong mot moi truong. D. Hai ngu6n 4m cung pha dao dong.

Cau 8: Vi tan sb tir 1000 Hz dén 1500 Hz thi gidi han nghe cua tai con nguoi
A. tr 102, dB dén 10 dB. B. tir 0 dén 130 dB.
C.tir 0 dB dén 13 dB. D. tir 13 dB dén 130 dB.

Cau 9: Tai vi tri A trén phuong tryén séng c6 I = 10~° W/m?. Hiy x4c dinh mirc cuong do 4m
tai do, biét Iy = 10"*W/m”.
A. 90 B. B. 90 dB. C.9dB. D. 80 dB.

Cau 10: Tai mot vi tri, néu cuong do am la 7 thi mtrc cuong d6 am 1a L, néu tang cuong do
am 1én 1000 1an thi mic cuong do 4m ting 1én bao nhiéu?

A. 1000 dB. B. 1000 B. C.30B. D. 30 dB.
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10. bap an

Cau Tir khéa Kién thirc cin cé Cach giai

1.(D) | ...séngco...u= A@ =27x/\ Ta c6 Ap = 2mx/l = 7x/2
5cos(207 - mi/2) cm ... | y=Af =1=4m.
van tc truyén séng. .. = 1p=4.10 =40 m/s

2.(B) |...songco ... up= Ap=2nd/). d = 1lcm va 4 = v/f=20/10
4cos(2077) cm... =2cm =2Ap=2nl12=nr
phuong ONM ...20 rad
cm/s. ... d0 1éch pha ...
MN =1 cm.

3.B) |... O, O,... 48 cm ... | Hai nguén léch pha nhau | V&i [ = 48 cm; 4 = vif =
up = 5cos(100zt) (mm); | mot gée g; Ap= g 200/50 =4 cm
uy = 5cos(100zr + m'2) | _ ¢4 cuc dai. — 14 — | =" 48/4 — 1/4 <k < 48/4 -
(mm) ... 2 m/s. »...biér,l Agi2z <k < Ui — Apl2x 1/4
do song khong doi ...so &-125<k< 11,75
diém trén doan 0,0, — 6 24 didm.
dao dong vdi bién do
cuc dai (khong ké Oy,
02)

4.(B) | ...A, B ... 15 cm c6 hai | Hai nguon ngugc pha: Ta co:

cuc dai trén EF

ngudén phat séng két
hop ..u; = acos(407)
cm va up = beos(40m +
m) cm. Téc do truyén
song ... 40 cm/s. Goi E,
F..AE=EF=FB...s6

Ap=r= S6 cuc dai
Adp/A — Apl2r <k <
Adg/A —A @21
A=vif

Tai E (di =5 cm; d, = 10
cm) = Adg=5cm
Tai F (di =10 cm, d, = 5
cm) = Adg=-5cm
A=2cm

Hai ngudn nguoc pha = S6

cuc dai:
-52-12<k<52-12
=-3<k<2
A E F B
(1o 0(2)

= C6 6 diém dao dong cuc

dai.
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5.(A) | ... day dan hoi 2 dau c6 ot :A:%ljxm:z[ Kkhi k
dinh. Séng dimg. .. 2 .
bude sojng dai nhét 1a A = 2i=Los =L
L... chiéu dai cua day
6. (D) | Séng dung tao ra trén | Piéu kién xay ra séng | Trén soi diy co hai dau cb
day dan hoi hai dau cb | ding dinh, néu xay ra séng ding,
dinh khi thi trén ddy 1a xuét hién mot
sé nguyén lan bé séng,
chidu dai soi diy phai thoa
diéu kién:
l = kA2 = 2k.A/4 véi k =
(1,2,3..))
7.(A) | Hai am c6 cung d0 cao | Pac trung sinh li cua | P9 cao la dic trung sinh I{
... dac diém nao chung | séng am. gan lién véi tan sd am.
8.(B) | ... tir 1000 Hz dén 1500 | Pac trung sinh 1i cia | Ngudng nghe ctia tai nguoi
Hz ... giéi han nghe cua | séng am. la0dB
tai con nguoi Ngudng dau cua tai nguoi
la 130 dB
9.(B) | ... 1=10" W/m"... xdc
dinh mic cudng 49 am | 1 = 10lg;- (donvidB) | L= 10lg = 90 dB
o Io=10"" W/m’
10. cuong d6 am 1. | - IOlgi (donvidB) |L= 101g’1—;‘ (dB)
(D) muc cuong do am L...

tang cuong do am lén
1000 lan ... mirc cudng

do am tang lén

Néu I ting 1000 lan =L =

10lg = 101gl000 +

100014
1

0

10lg = L + 30dB.
0
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CHUONG III. DONG PIEN XOAY CHIEU

Trong chuong trudc, ta da xét cac dao dong dién tur ty do, dao dong dién tir tat dan, dao dong
dién tir duy tri. Trong chuong nay, ta xét mdt loai dao dong dién tir cudng btrc. D6 chinh la
dong dién xoay chiéu dugc su dung rong rai. Dong dién nay ddi chiéu lién tuc hang tram lan
trong mot gidy, 1am tir truong do no sinh ra ciing thay ddi theo. Chinh didu d6 1am cho dong
dién xoay chiéu c6 mot sd tac dung ma dong dién mot chiéu khong cé.
Trong chuong nay, ta lan luot xét khdi niém dong dién xoay chiéu va cac dai lugng c6 lién
quan, cic tic dung va tmg dung co ban cia dong dién nay. Cac doan mach xoay chiéu dugc
nghién ctu chi yéu bang phuong phap gian d6 Fre-nen. Cac may dién duoc xét vé mit
nguyén tic ciu tao va hoat ddng ma khong di sau vao cac chi tiét cong nghé.
1. Tir thong va suit dién dong cam irng
- Khung day ¢6 N vong (dién tich mdi vong S) dit trong tir truong déu B. Lac ban dau (t=0)
cac duong suc tu B xuyén qua khung ddy, hop véi vecto phap tuyén 7 ciia mit phang khung
day géc ¢. Khung day quay déu véi tdc do géc w thi tir théng qua khung day c6 biéu thirc:
® =P, cos(awrt + @)= NBS cos(awt+¢)

@, = NBS: tur thong cuc dai qua N vong (Wb: Vébe); ®@: tir thong qua N vong & thoi
diém t (Wb).

@: goc hop boi B véi vecto phap tuyén 7 ctia mat phang khung day ¢ thoi diém =0
(d6i ra rad).

Luu y 1: Tur thong cyc dai qua 1 vong day: q)o( =BS.

1vorg)

- Suét dién dong tirc thoi: e=—¢'= NBSa)sin(a)t + go) =E, cos[a)t +o— %j :

E = NBSw: suit dién dong cuc dai (V); E = Ey/ \/E : suat dién dong hiéu dung (V).

(a)t +@— %] : pha dao dong cua suét dién dong (tirc thoi) e (rad).

Luu v 2: Suat dién dong cham pha hon tir théng mot goc g
- Néu cudn day kin c6 dién trd R (Q) thi trong mach c6 cuong d6 dong dién cam tng:

i= % = ?‘)sm ot voi I, =E,/R: cuong d dong dién cuc dai (A).

Luu ¥ 3: Mot khung day quay déu véi vdn téc 50 vong/s trong tir trudng déu c6 B

vudng géc véi truc ctia khung day. Suét dién dong xuat hién trong khung c6 tdn sé f = 50 Hz.
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Mot dong dién c6 tan so 50 Hz, trong 1 s thi doi chiéu 100 lan, dat gia tri cwec dai 100
lan, dat gia tri cuc tiéu 100 lan.
2. Dong dién xoay chiéu, dién ap xoay chiéu
- Dong dién xoay chiéu 1a dong dién c6 cudng do bién thién tuan hoan véi thoi gian theo quy
luat ctia ham s6 sin hay cosin: i = I, cos(at +¢, ).

i: cuong do dong dién tai thoi diém ¢ (A); Iy: cuong do dong dién cuc dai (A);

I =1y xﬁ : cuong do dong dién hiéu dung (A); w: tin sd géc (rad/s) (@ = 2xf =

2a/T);

;- pha ban dau ctia dong dién (rad); (et + ¢;): pha ctia dong dién i (rad).
- Dién thé tic thoi: u=U, cos(wt +¢,).

u: dién ap tai thoi diém  (dién ap tirc thoi) (V); Uy: dién ap cuc dai (V);

U=Uy/ \/E : dién 4p hiéu dung (V); o: tin s géc (rad/s) (w = 2af = 2a/T);

¢, pha ban dau cta dién ap u (rad); (ot + @y): pha ctua dién ap u (rad).
- Do Iéch pha cia u so voii (rad): o=@, —¢,.

Néu ¢ > 0: u nhanh pha ¢ so véi i; ¢ <0:utréphalplsovsii; ¢ = 0: u cung
pha voi i.

tang = A, mudn tim géc ¢ ta bAm may tinh: “SHIFT tan A =”. Man hinh dé
RAD.
3. Mach dién chi ¢6 R, chi c6 C, chicé L

- Cho dién 4p xoay chiéu dat vao hai du doan mach c6 biéu thitc u =U, cos(at +@,) (V).

DPoan mach chi c6 R Poan mach chi cé C Poan mach chicé L

i=1, cos[a)t+(pu +%j (A) i=1, cos(a)t+gou —%j (A)
i =1,cos(at+@,)(A)
Q. =0, +§: i nhanh pha honu | ¢, = ¢, —%: i cham pha hon u
@, =@, :icung pha u.

i z
2 2

I() = U()/R; I=UR I() = Uo/ZC; I= U/ZC I() = Uo/ZL; I= U/ZL

- U

L

]
# i
UR

v
]
lSJ
v
~
v
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Zc = 1/(wC): dung khang (Q); Zy, = Lw: cam khang (Q); C: di¢én dung (F); L: d tu
cam (H);

I: cuong do dong dién hi¢u dung (A); Ip: cudong d6 dong dién cuc dai (A); I =1/ JE

U: dién ap hi¢u dung (V); Uy: dién ap cuc dai (V); U = UO/\E.

i: cuong do dong dién (tc thoi) (A); u: dién ap tuc thoi (V).
4. Cac gia trj hiéu dung
- Dong dién xoay chiéu cling ¢6 hiéu tmg tda nhiét nhu dong dién mot chiéu. Cho dong dién
xoay chiéu c6 cuong d¢ i = Ipcoswt chay qua doan mach chi c¢6 di¢n trd thuén R.

2 2
+ Cong suat toa nhiét tirc thoi: p = Ri* = Rl cos’wt = 20 +—2cos2at.

2 2
Biéu thuc trén gom so hang khong doi R;" va sO hang thay doi R;O cos2wt. Néu

xét trong mot khoang thoi gian rat 16n so véi chu ki dong dién thi gia tri trung binh cia s6
hang thtr hai khong d6i. Khi do:
2

+ Cong suét téa nhiét trung binh: P = p = RIZcos et = %

2
+ Nhiét lugng toa ra trong thoi gian #: Q = R;O t ()

Néu cho dong dién khong ddi cuong do I chay qua dién trd ndi trén trong ciing thoi

gian £ sao cho nhiét lwong toa ra ciing bang Q thi Q =Rt (2)

I . L s n C0s i ea
Tu (1) va (2) = I =—% . Pai lugng I xac dinh nhu trén duoc goi 1a gid tri hiéu dung

NG

ctia cuong do dong dién xoay chiéu.

- Cudng d6 hiéu dyung cta dong dién xoay chiéu bang cudng do cia mot dong dién khong
d6i, néu cho hai dong dién d6 1an luot di qua cing mot dién trd trong nhitng khoang thoi gian
bang nhau d dai thi nhiét luong téa ra bang nhau.

E,

NG

Tuong tu, suat di¢n dong hi¢u dung ciia mot nguon dién xoay chiéu: E = va dién 4p hiéu

dung & hai dau doan mach xoay chiéu: U ==X .

N

5. Poan mach cé R, L va C mac noi tiép, viét biéu thirc dién ap, dong dién

- Dién &p hai dau doan mach AB: u=U,cos(at+g,). R L ¢ B
- Dién 4p hai dau cuon cam L: u;, =U cos(a)t + qouL). o U iU PR i




- Dién &p hai dau dién dung C: u. =U, cos(ot +9,.).
- Dién ap hai dau dién tré R: u, =U,, cos( @t +@ ).
- Dong dién trong mach: i =1, cos(awt+¢,).
u; up; uc; ug: dién ap (tuc thoi) hai dau mach; hai ddu cudn cam L: hai du tu dién C; hai
dau R (V).
Uy; Ugr; Ugc; Ugr: dién ap cuc dai hai dau mach; hai dau cuén cam L; 2 dau tu dién C; 2
dau R (V).
i: cuong do dong di¢n tirc thoi (A); Iy: cuong do dong dién cuc dai (A).
Ou; PuL; PuC; Pur; Pi: pha ban dau cla u; uy; uc; ug; i (rad).
Luu y: Trong mach R, Lva C ndi tiép, dong dién i qua cac doan mach R, L va C, doan
mach 1a nhu nhau.

- Moi lién hé giira cac dién ap:

u = ug + uy, + uc: dién ap (tirc thoi) hai ddu doan mach bang tong cac dién ap (tirc
thoi) cia R, L va C.

ﬁ(; = U—m; + m + % (hodic U = UT; +z + ié ): vecto dién ap toan mach bang tong
cac vecto dién 4p cua cac doan mach R, L va C.

Uy # Upr + UL, + Upc (hoac U # Ug + Uy + Uc): dién ap cuc dai (hodc hi€u dung)
toan mach khong bdng téng cac dién ap cuc dai (hodc hi€u dung) cia cac doan mach R, L va

C.

U, = \/UORz + (UOL _Uoc)2 (1)

U=\U+U, Uy @)
U=Uy/ \/E : dién &p hi€u dung hai dau mach (V).

Ug = Upr/ 2 : dién ap hidu dung hai diu dién tro R (V).

Uy =Uy/ JE : dién ap hiéu dung hai dau cudn cam L (V).

Uc = Upc/~2 : dién ap hiéu dung hai dau tu dién C (V).
Luu y: Ta dung cong thirc (1) va (2) dé tinh d6 16n dién ap cuc dai (hodc hi¢u dung).
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- Vé gién d6 vecto trong ba truwong hop:

A | |
U U, AT
Y G \ 0 ' AT , Yic !
| : U |
U : : o : —
" >0 : | Uor | Uy =Up U(
0 N >»! O > > ! >
U Truci | <0 | Truti
OR : Upic | ) !
\ 27 | ! N =
Uoc i _______________ U_'0 i \7 Uye
Z.>2Z. U >U.| L U v |2, <Z. U <U.| | Z, =Z.=U, =U,
Mach cé tinh cam khang Mach c6 tinh dung khang Mach c¢6 cong huéng

- Cong thwe tinh tan ¢:

U, -U Z -7 U, -U
tan ¢ = —0k oc _ZL c_YL c
U R Uy

Zy, = Lo: cam khang (Q); Z¢ = 1/(Cw): dung khang (Q); R: dién tro (Q).

Uy; Uc; Uy: dién ap hiéu dung hai dau cudn cam L; hai dau tu dién C; hai dau R (V).
UoL; Ugc; Ugr: dién ap cuc dai hai dau cudn cam L; hai dau tu dién C; hai dau R (V).
@ =@, — @ :d0 1éch pha cua u so voi i.

- B4 Iéch pha cua u so véi i

Néugp>0 <tang >0 <Z> Zes Lo > 1/(Co) < o> : mach c6 tinh cdm khdng.

1
JLC

Néugp <0 <tanp <0 <Zi<Ze Lo < 1/(Co) < o< : mach c6 tinh dung khdng.

1
JLC
Néu p=0ctanp=0 <Z,=2c= Lo =1/(Cow) < w= L: mach c6 hién tuwong cong

JLC

huong.

Luu y: Trong mach R, va C nbi tiép gia tri ciia do 1éch pha ¢ trong doan: —% <p< % .

- D6 léch pha cua u;; uc; ug so véii:

O =0, — ¢ :% : do 1éch pha cta uy, so v61 i (ug, luon nhanh pha n/2 so véi i).

Oc =P —P. = —% : d0 1¢éch pha cta uc so voi i (ucludon chim pha n/2 so véi i).

@x =P — @ =0:d06 1éch pha cua ug so véi i (ug luén cung pha véi i).

- Moi lién hé gitra dong dién va cac dién ap:
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IO:—_ = ; 1= =—= =— Rdléntré(Q)

U; Uy; Uc; Ug: dién &p hi¢u dung hai dau mach; hai dau cudn cam L; hai dau tu dién C; 2
dau R (V).

Uy; Upr; Ugc; Ugr: dién ap cuc dai hai dau mach; hai dau cudn cam L; 2 dau tu dién C; 2
dau R (V).

I: cuong 3o dong dién hi€u dung (A); Ip: cuong do dong dién cuc dai (A).

Zy, = Lw: cam khang (Q); Z¢ = 1/(Cw): dung khang (Q); Z = \/RZ +(Z, —ZC)2 : téng tro
(Q).
6. Cach tinh dung khang, cam khang, tong tré ciia doan mach R, L va C ghép ndi tiép
Zc = H(wC): dung khang (Q); C: dién dung (F); @: tan s6 goc (rad/s).
Zy, = Lw: cam khang (Q); L: d6 ty cam (H);

7= \/Rz +(Z, —Z.)" : tong trd cia doan mach (Q).

- Mé rong: Tinh tong tré mach dién trong cac truong hop:

Mach dién chi cé | Tong tré
R Z=R
ZC Z=ZC= 1/(CC!))
ZL Z= ZL=LCO
R L z=JR+2
R C z=JR+2
LC z=|z,-Z|
N 2 2
R 7 LvaC Z=\(R+r) +(Z,-2,)

7. Cong suit ciia dong dién xoay chiéu. Cong suit téa nhiét trung binh

- Cong suit trung binh ctia dong dién xoay chiéu: P =UI cos ¢

- Cong suat téoa nhiét: P = RI*

P: cong suét (W doc 1a eat); U: dién ap hi€u dung (V); I: cuong do dong dién hi¢u
dung (A);

R: dién tré (Q); ¢ =@, —@,: d6 1éch pha cta u so v6i i (rad) (xem cau 7); cosg: h¢ sO

cong suat.
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Luu ¥: Trong mach dién R, L va C mdc néi tiép thi cong suat cia dong dién xoay
chiéu diang béng cong suét toa nhiét trén dién trd R. Do d6 ddi voi bai toan mach dién R, L va
Cthi P=Ulcosp=RI".

+ Trong bdi todn vé déng co dién, cong sudt cia dong dién (goi la cong sudt déng co

Pisges =Ul cosg) bang tong cong suat hao phi (hodc goi la cong sudt toa nhiét

Booon =RI*) va cong sudt c6 ich ciua déng co. Nghia la: Prsgo

=P

hao phi

+P

cotich
< Ulcosp=RI> + P, .
Hiéu suit ciia dong co'la: g _Ulcosp—RI* s hay RI° = (I—H)UI cos Q.
Ul cos ¢
8. Hé s6 cong suit, dién niing tidu thu ciia mach dién. Y nghia ciia hé s6 cong suat

A A A £ R U U
- HE s0 cong suat: cosp=—=—£& =0k,

U U,
- Dién nang tiéu thy cua mach dién: W = Pt =(UI cos )t
R: dién tro (Q); U: dién ap hiéu dung hai ddu mach (V); Uy: dién ap cuc dai hai dau
mach (V);
Z: téng trg (Q); Ug: dién 4p hi€u dung hai dau R (V); Upr: dién ap cuc dai hai dau R
(V);
cosp: hé s6 cong suat; ¢: thoi gian (doi ra gidy); P: cong suat (W); W: dién ning tiéu
thu (J).
- Y nghia ciia hé s6 cong sut: Khi hé sb cong suit cang 16n thi cong suat hao phi trén
duong day cang nho. Do d6 trong thyc té, cac co sé san xuat khi sir dung dién phai co

cosp > 0,85.

9. Hién tugng cong huwéng dién, cach nhan dién

1
- Khi ZL=ZC<:>UL=UC<:>La):1/(Ca))<:>LCa)2=1<:>a)=ﬁ; T =27zJLC ;
1 2 2 U U U’ U’
= ; Z=yR°+(Z,-Z2.)=R ; I, =—=— P = =—
f 2TE’\/LC \/ - ¢ Zmin R Zmin R

(cosp) =1<>¢p=0;u cing pha v6i ug va i up = —uc;U =\/U§ +(UL—UC)2 =U, <

(UR )max =U.
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Tém tit: (Xem giin dd vecto hinh 3 phin 5: mach c6 cong hwong dién)

1
Z,=7. |o=—"— | 7= —1ep=0.
L =%c @ Jic Z=R (Cow)max ¢

u cung pha véi ug va i

U,=U, r=2ziiC | U u 1éch pha véi ug, va uc mot géc
R

72

1
Lcwt=1|7" 2lLC | P == | (Ur),, =U

Nhan dién:
4 L hoic C hoiic o (hay f) thay d6i dé Zuin; Imax; Pmax; Urmax; (cosp) > u cing

ma

pha ug, i.
Ze 2% g UZ.
+ L thay doi dé Ucmax, khido U, =1_ Z. = o
Re 3R . as vz,
+ C thay doi dé Upmax, kKhido U, =1 7 = o

10. Bai toan truyén tai dién ning. Cach giam cong suit hao phi

- Pién niang tir nha may phét dién c6 cong suat phat dién P (W), duoc truyén dén noi
tiéu thy trén mot dudng diy co dién tro tong cong R (Q). Pién ap hiéu dung ¢ hai cuc cia
may phatla U (V).
I: cuong d6 dong dién hiéu dung trén duong day (A). Ta c6: P = Ulcose

2

- Cong suat hao phi do toa nhiét trén duong day: B =RI’= R% ; Vo1 R=p—

P U“cosp
R: dién tr& duong day (Q); P: cong suat can truyén tai (W); U: dién dp can truyén tai (V).
p: dién tro suit (Q.m); I: chiéu dai duong day tai dién (m);  S: tiét dién cua day dan (m?).

- Pé giam cong suit hao phi: Tang U 1én n 1dn => AP giam n” 1an.

Luu y: Dé cong suit hao phi giam di n 1an thi ta phai ting U 1én «/H .

11. Céong dung, ciu tao, nguyén tic hoat

A 5 , A s — »
dong cua may bién ap Nawos 2 gg
guoa

- Cong dung: may bién ap 1a nhiing thiét bi xoay chied —y Taltieathui  kihjeg
, b e K Xe g2en g Y ] - —F

c6 kha nang bién doi dién ap xoay chicu.

- CAu tao: bod phan chinh cua may bién ap Cuoii sb cap Cuoi thoicap

1a mot khung bang sat non co pha silic goi 1 15i bién ap. Khung c¢6 hai cudén day dan co dién
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trd nho quan trén hai canh doi dién cua n6: cudn day noi voi may phat dién goi 1a cudn so cap
c6 N; vong day; cudn day noi véi tai tiéu thu dién nang goi 1a cudn thir cap cé N, vong day.

- Nguyén tc hoat dong: dya vao hi¢n tugng cam ung dién tur.

12. Cong thirc ciia may bién ap va tng dung. Phan loai may bién ap
- Khi may bién 4p li tuong (hiéu sudt 100%), céng sudt ¢ hai cuén diy bang nhau:
Ul =U,lI.
... U, N, I s A 1 A A . A .
Khi do: —2 = ~ 7 ; Ity I: cudng d6 dong dién ¢ cudn so cap, thir cap (A);
1 1 2

U;, U,: dién &p cta cudn so cép, thur cép (V); N1, Na: ) vong day cia cudn so cép,
thir cap.
- Ung dyng: méy han dién nau chay kim loai hoat dong theo nguyén tic mdy gidm dp. Trong
d6, cudn so cap gdm nhidu vong day tiét dién nho, cudn thir cap gdm it vong day tiét dién 16n
(N> N).
- Phéan loai: Khi U,> U, (N>> Nj): may tang ap; khi U< U; (N,< Nj): may giam ap.
13. Cong thirc tinh tin s ciia dong dién mdt pha
- Tan s6 ctia dong dién mot pha la: f:%p; f=n'p

n: sO vong quay/phit; p: so cap cuc cua nam cham; n': s6 vong quay/gidy.

14. Céc gia tri tirc thoi trong bai toan dién xoay chiéu
- Biéu thuc cuong do dong dién i, dién ap hai dau dién tr& ug, cudn

thuan cam uy, tu dién uc lan luot la:

Auc
i= Iocos(a)t +@ ) y Ug = UORcos(a)t +o, ) = UORcos(a)t +¢i) : /‘\uR\
\

>

voi UOR = Io.R.

uy,
T . 4
u, = UOLcos(wt +, ) = UOLcos[a)t +@ + Ej =—Uysin(wr+¢,);

voi U()L = I().ZL = I()La)
V4 .
Ue = Uoccos(a)t +0, ) = Uoccos(a)t +@ _Ej = Uocsm(a)t + @, ) ;

voi Uoc = 1y.Zc :I()/(Ca)) va (Duc =@, —l2.
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- H¢ thitc: u = ur + up + uc. i cung pha ug: R:u—'R:T:UI ;  up nguwoc pha uc:
l 0

2 2 2 2 2 2
. 1 u . 1 u u u
ilu =>—+—==1; ilu.=—=+—5=1; ug Luy, > —-2-+—L-=1;
U U
0 OL 0 0C OR OL
2 2
u u
ug Lug=—=L-+—5=1.
U U
OR 0C
15. Bai tap

Cau 1: Cuong d6 dong dién chay qua mot tu dién c6 bidu thirc i =102 cos1007¢ (A). Biét

tu dién co6 dién dungﬂ LF. Dién dp gitra hai dau cua tu dién c6 biéu thuc la
T
A. u=2002 cos(1007t + %) V). B. 1 =300~/2 cos(1007¢ + %) V).

C. u = 40042 cos(1007t — g) V). D. u = 10032 cos(1007z¢ %) V).

Cau 2: DPit vao hai ddu mot mach dién xoay chiéu mot dién dp c6 biéu thuc
u=200cos1007z¢ (V) thi cuong dd dong dién qua mach la i=5005(1007zt—%) (A). Cong

suat tiéu thu cua mach dién la

A. 1000,0 W. B. 500,0 W. C.250,0 W. D.353,5W.

Cau 3: Pit dién dp xoay chiéu c6 gid tri hiéu dung 220 V va tan s6 50 Hz vao hai dau doan

LA LA A . VIR A o A s oA , 08 N
mach mac ndi ti€p gom dién trd cé gia tri 1a 40 Q, cudn cam thuan c6 d tw cdm — H vaty
T

4

dién c6 dién dung F. Cuong d6 dong dién hiéu dung trong doan mach bé’mg

A .22 A B.44A. C.3,1A. D. 6,2 A.

Cau 4: Mot mach dién xoay chiéu gom R, L va C ndi tiép nhau. Dit hidu dién thé xoay chiéu
gitra hai dau doan mach c6 biéu thirc u = Uocos(at + m/6) thi cudong do6 dong dién trong mach
lai=I,cos(awt + m/2). Khi do

A.R>Zc— 7. B.R=Zc-7. C.R<Z.-Zc. D.R<Zc- 7.
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Cau 5: Mach dién xoay chiéu khong phan nhanh gdm dién tré thuan R, cudén cam thuan cé
cam khang Z; va tu dién c6 dung khang Zc = 3Z;.. Vao thoi diém ¢, khiup =30V, u =90V
thi hiéu dién thé giita hai dau dién tro 1a

A.-90V B. 150V C.30V D. 120V

Cau 6: bat dién ap xoay chiéu ¢6 U, w vao hai diu mach gém cudn day thuan cam c6 do tu
cam L = 1/(37) H. O thi didm #1, u1 = 100 V, i1 = —2,5v3 A. O thoi diém 12, ur = 10043 V,

ir=—2,5A.Giatri cia w béng

A. 1007 rad/s B. 507 rad/s C. 120z rad/s D. 60z rad/s
Cau 7: Poan mach dién xoay chiéu gom dién tré thuan bang 40 Q R r L
mac ndi tiép voi cudn day. Dién 4p hiéu dung & hai dau cudn diy AH‘:_M_W\_'B

1a 120 V. Dong dién trong mach 1éch pha /6 so v6i dién ap hai dau doan mach va léch pha
713 so véi dién ap hai dau cudn ddy. Cudng do hiéu dung qua mach bang

A.33 A. B.3 A. C.4A. D.3 A.

Cau 8: bat hiéu dién thé u = 100\/5 sin 100zt (V) vao hai dau doan mach RLC khong phan
nhanh véi C, R ¢6 do 16n khong d6i va L = 1/z H. Khi d6 hiéu dién thé hiéu dung ¢ hai dau
moi phén to R, L va C c6 d6 16n nhu nhau. Cong sut tiéu thu cua doan mach 1a

A. 100 W. B. 200 W. C.250 W. D. 350 W.

Cau 9: Dit dién 4p u = 200cos1007z (V) vao hai ddu doan mach gdm mot bién trd R mic ndi
< A ) A A A 3 J4 A 5 1 <A 7 . A 5 A A A 5 A
tiép voi mot cudn thuan cam cd do tu cam — H. Diéu chinh bién tré d€ cong suat toa nhiét

Vs

trén bién tré dat cuc dai, khi d6 cuong do dong dién hi€u dung trong doan mach béng

N

A.1A. B.2 A. C. 2 A. D. 7A.

Cau 10: May phat dién xoay chiéu mot pha c6 roto 12 mot nam cham gém 5 cip cuc. Dé phat
ra dong xoay chiéu c6 tan s6 50 Hz thi toc do ciia rdto bang

A. 300 vong/phuit. B. 600 vong/phuit. C. 3000 vong/phit.  D. 10 vong/phuit.
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16. Dap an

Cau Tir khéa Kién thirc cin ¢ Cach giai
1.
(©) Z, L Ze =5 10}6 =40 Q.
i =105/2 cos 10077 (A) Ca =00 1007
=17 4
- dien dung 2 . | e e U, =1082.40= 40052 V
d ‘ u. tré pha hon i mot| ~°¢ e '
Dién ap gitra hai dau . 7
oc /2. —p -2 _0_2L
cua tu dién ... 8 = P =9 2 0 2
=-Z rad
2
Vay:
1 = 400/2 cos(1007zt —%) %
2. (C = -
(©) P=UIcos(¢, -9, p:(looﬁ)_(z,sﬁ)co{mzj
u =200cos1007¢ (V) 3
. r =250 W
z:5005(100m—§) (A).
Cong sudt tiéu thu ...
3.(B) | ... dién dp ‘h1¢1,1 2= 2L 7y =2r.50. 08 _ 80 (Q);
dung 220 V va tan so i
50 Hz ... dién tro ... 1 Ze=-— Ll —50(Q):
Z.= 2.10™
la 40 Q, cuon cam 27 fC 27507
thuan c6 do ty cam > >
Z =407 +(80—50)? = 50 (€);
08 14 va ... dien dung | Z=\R +(Z, ~Z.)’ -
T I1="—=44(A).
U 0
2.10™ . | I=
F . Cuong do A
T
dong dién hiéu dung
4. (D) | ... u = Uycos(wrt + m6) 0= Qu— Qi ® =@y — @i =— /3 = u cham
— Z ha hon i
. 1= I,cos(at + m2) tang = 2L _2¢ pha hon i,
T Z -7
tan| =2 |2 21" %c __[3
( 3) e

=7Z.-Z, =R3>R.
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5.(B) .+ Zc = 3Z... thoi | u. _ Zo u_c__é__3
didmes, khiu =30V, | v Z w7z
u =90 V thi hiéu dién | # = ur+uL+ uc = e =3, =90V

: e . Uy =U—U —U:
thé gitta hai dau dién 90-30+90=150 V
trg ...

6. (C) L =1/(3r) H O 2,2 2
o iJ_uL:>l—2+u—;:1 (2,5\5) 100>
thoi diém 7, u; = 100 0 UOL 12 + U2 =1
0 0
. — _ 2 U i
Voin= 25346, _Un_g, s (10043)

N < A I > _1
thoi diém 6, w, = 0 B + U2 =
10083V, i, =—2,5 A. )

‘ el |(2533) X +100°Y =1
Gid tri cua o bang Io
zi 2
T 25X +(10043) ¥ =1
IO 25
—
yol_ L
U, 40000
I,=5A
—>
U, =200V
2
72040
I, 5
=>w= Z—LL = 40 =1207x rad/s
307
7.(B) | ... dién tré thuan bé“mg B
40 Q mic nbi tiép véi | VE gian d6 vecto s,
U,
cuon day. bién dp = N
hiéu dung ¢ hai dau A T B g

C : U. M U.
cuon day la 120 V. B
Déng dién ... 1éch ph e ™

ong dién ... 1éch pha i U,
716 so voi dién dp hai A e 3 w,/‘tho" -
dau doan mach va léch Uz M U, E
pha 773 so voi dién dp AAMB can tai M
hai dau cudn day. =>U, =U,; =120V

Cuong do hi¢éu dung
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U, 120

=—==—=3A
R 40
8.(A) u = 100 /2 sin | Uy =U, =U. = mach | >R=Z,=Z.=Lo
1007t (V) ... L = 1/z | ¢6 cong huomg dién. _ 110072100 0
H.... hiéu dién thé hiéu "
2 2
dung ¢ hai dau mdi s RU’ =P, = v 1000 100 W
‘ P=RIP=— " R 100
phan tr R, L va C ¢6 R +(Z,-Z.)
do 16n nhu nhau. Céng
suét tiéu thu cua doan
mach la
9. (A ) =2 1 = 1
(A) u 00cos 00‘7zt Z =Lo z, =L 100z =100 0.
(V) ... cudn cam thuan 4
1 U? U?
6 do tw cam — H.| P =RI’ Fe=RP =Rz —== 3
T +ZL ZL
Ay
Diéu chinh bién tro dé
cong suit téa nhiét | I U
& o P <R=Z =1000Q
trén bién tr& dat cuc
U
dai, khi d6 cuong do =>=—F
' s JR+2?
dong dién hiéu dung
: 10042
... bang == 1A
\J100° +100
10. Ma\y phat dién xoay o np . 60f _60.50 _ 600
(B) chiéu mot pha c6 roto 60 p 5
12 mot nam cham goém vong/phit

5 cdp cuc. ... tan sb
50Hz thi téc d0 cua

roto bang
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CHUONG IV. DAO PONG VA SONG PIEN TU

Chuong nay trinh bay céc kién thic vé:

- Mach dao dong. Dao dong dién tur.

- Pién tir truong. Song dién tir. Nhitng nguyén tic cta viée thong tin lién lac vo tuyén.

1. Mach dao dfng

- Mach dao dong gém ¢6 mot cudn cam c6 do tu cam L méc ndi tiép v61 mot tu dién co6 dién
dung C thanh mdt mach di¢n kin.

- Néu mach dao dong co dién tré rt nhd xem nhu bang khong thi goi 1a mach dao dong 1y
tudng.

2. Biéu thirc dién tich, dién ap ciia mét ban tu dién va cwong dd dong dién trong mach

- Biéu thirc dién tich ctia mot ban tu dién: q = Q,cos (a)t + (p).

- Biéu thirc cudng d6 dong dién trong mach:
. . V4
i=q'=-w.0, s1n(a)t+g0) =1, cos[a)t+ga+§j .

- Dién tich ¢ ctia mdt ban tu dién va cuong do dong dién i trong mach dao dong bién thién
diéu hoa theo thoi gian; i sém pha /2 so vdi q.
Qo = C.Uy: di¢n tich cuc dai cua tu dién (C); Uy: dién ap cuc dai hai dau tu dién V),
Iy = w.Qy: cuong do dong dién cuc dai qua cudn day (A); ¢: dién tich (tirc thoi) cua tu
dién (C);
i: cudng do dong dién (ttc thoi) trong mach (A); 1 uC=10°C; 1 nC =107 C;
1pC=10"C.
Luu ¥: Khi g > 0 ban tu dién ma ta xét tich dién duong.
- Biéu thirc dién ap hai dau tu dién: u = Uocos(a)t + ga) ; u cung pha voi q.
3. Dao dong dién tir tu do
- Dao dong dién tir tw do trong mach dao dong 1a sy bién thién diéu hoa theo thoi gian cua
dién tich g cia mot ban tu dién va cuong do dong dién i (hodc cuong dd dién trudong E va
cam ung tu B ).
- Chu ki va tan sb ctia dao dong dién tir tr do trong mach dao dong goi 13 chu ki va tan sb dao
dong riéng cia mach dao dong.

4. Tan sb géc, chu Ki (riéng), tin sb (riéng) ciia mach dao dong

1 1
0=—— T =2x\LC =
/ 27\ LC
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o: tin sb goc (rad/s); T: chu ki riéng ciia mach dao dong (s); f: tan sb riéng (Hz);

L: 36 ty cam cua cudn day (H-Henry); C: dién dung cuia tu dién (F-Fara).
Luu ¥: L ¢& milihenry (1 mH = 10° H); C ¢& picofara (1 pF = 10" F); f ¢& mégahéc (MHz).
ImH=10"H; 1gH=10°H; 1 xC=10°C; 1 nC=10" C; 1 MHz = 10° Hz; 1 kHz = 10° Hz.

5. Nang lugng dién trudng, ning lugng tir trweong, nang luwgng dién tir

. ) 1 2 2
_ Ning luong dién truong trong tu dién: W, =—Cu® =LL =4~ 9 cos? (wr+0).
a5 @

2 2C 2C
i o o 1, LI,

- Ning lugng tir truong trong cudn cam: W, =5Ll == sin (o1 +9).

Q9 _CUs L

- Nang luvong diéntu: W =W, +W =
g ong e L To ) 2

= haag soc.

Wa: ndng luong dién truong (J); Wi ndng luong tur truong (J); W: nang luong dién tur (J);

C: dién dung cua tu dién (F); L: do tu cam cua cudn day (H); ¢: dién tich cua tu dién (C);

u: dién ap (tuc thoi) cua tu dién (V); i: cuong d6 dong dién (tuc thoi) (A);

0y = C.Uy: dién tich cuc dai cta tu dién (d6i ra C); Uy: dién ap cuc dai hai dau tu dién (V);

Iy = ©.Qy: cudng d6 dong dién cuc dai (ddira A); 1 uC=10°C; 1 nC=107C; 1 pC=10"C.
Luu y: Nang luong dién truong va nang luong tir truong bién thién tudn hoan vdi tan s6 géc
w'=2w, tan s6 f' = 2f, chu ki T” = T/2. Téng cua ning luong dién truong trong ty dién va
ndng lugng tr trudng trong cudn cdm cua mach dao dong l1a nang lugng dién tir co gia tri
khong doi.

6. Dién tir trwong, song dién tir

- Méi quan hé giita sy bién thién theo thoi gian cta tir trudng va dién trudng xody: Néu tai
mot noi c6 mot tir truong bién thién theo thoi gian thi tai noi d6 xuat hién dién truong xody.
Dién truong xody 1a dién truong cé dudng suc dién la dudong cong kin.

- Mbi quan hé giita sy bién thién theo thoi gian ctia dién truong va tir truong: Néu tai mot noi
c6 dién truong bién thién theo thoi gian thi tai noi d6 xuat hién tir truong. Pudng stc cia tir
truong bao gio cling khép kin.

- Pién tir trudng 1a truong c6 hai thanh phan bién thién theo thoi gian, lién quan mat thiét voi
nhau 1a dién truong bién thién va tir truong bién thién.

- Song dién tir 1a dién tir trudng lan truyén trong khong gian.

7. Nhirng dic diém caa séng dién tir

- Song dién tir lan truyén dugc trong chan khong. Tdc d6 ctia song dién tir trong chan khong
c6 gia tri 16n nhat va bang ¢ = 3.10° m/s. Song dién tir lan truyén dwoc trong cac dién moi

(chét cach dién). Toc do cua song dién tir trong cac dién mai thi nho hon trong chan khong.
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- Song dién tur 1a song ngang: Vecto cuong do dién truong E va vecto

cam ung tr B ludn ludén vudng gdéc véi nhau va vudng géc voi phuong

B

truyén song. Ba vecto E, B, v tao thanh mot tam dién thuan (gidng
nhu ba truc Ox, Oy, Oz trong hé toa do DPécac).
- Trong song dién tir thi dao dong cua dién trudong va cua «— Tif truding (B)

Dién
trudng('g’)

tir truong tai mot diém ludn ludn ciing pha véi nhau.
- Khi song dién tir gap mat phan cach gitta hai méi truong

thi n6 cling bi phan xa va khtic xa nhu 4nh sang. b, Hudng truyén

.

- Séng dién tir mang nang luong. (doc thém: Nho c6 nang S
luong ma khi séng dién tir truyén dén mot anten, no sé

lam cho céac €lectron tu do trong anten dao dong).

- Nhitng song dién tir c6 budc song tir vai mét dén vai kilémét duge dung trong thong tin lién
lac vo tuyén nén goi 1a cac song vo tuyén.

8. Phin loai cac séng v tuyén va tinh chat

- Séng v tuyén duoc chia lam bon loai: séng cuc ngan, séng ngén, séng trung va song dai.

- S6ng cuc ngan (con goi 1a vi séng): (bude song tir 0,01 m dén 10 m): khong bi tang dién li
hap thu va phan xa, c6 kha ning truyén xuyén qua tang dién li (cach mat dat tir 80 km dén
800 km). Dung trong truyén hinh vé tinh va vii try.

- Song ngan: (bude séng tir 10 m dén 100 m): phan xa manh & ting dién li va trén mit dat nén
c6 thé truyén di xa trén mat dat.

- Séng trung: (budc song tir 100 m dén 1000 m): phan xa manh vao ban dém, ban ngay bi
tang dién li hap thu.

- Song dai: (budc song trén 1000 m): it bi nude hap thy, ding dé truyén thong tin trong nudc.

9. Cong thire tinh budc séng ciia song dién tir trong chan khong

A= % =T ; : bube séng (m), ¢ = 3.10% m/s, T- chu ki séng (s), f: tan sb song (Hz).

- B6i v&i mach dao dong thu, phat song dién tr: A =c¢.T = ZE.C.M ; L: @0 tu cam (H);
Luu y: 1 km =10’ m; 1 kHz = 10° Hz; 1 MHz = 10° Hz (mégahéc); C: dién dung cua tu dién (F)
10. Bon nguyén tic co ban ciia viéc thong tin lién lac bing séng vo tuyén

- Phai dung cac song dién tir cao tan dé tai cic thong tin (goi 1a cic séng mang).

- Phai bién diéu cac song mang: ding mach bién diéu tron song mang va séng am.

- Pé tach song am ra khoi song cao tan dé dua ra loa ta ding mach tach song.

- Khi tin hi€u thu c6 cuong do nho, ta phai khuéch dai chung béng cac mach khuéch dai.

40



11. So' @ khdi ciia mdt may phat thanh va may thu thanh don gian

- May phat: Micr6 (1), mach phat song dién tur cao tan (2), mach bién diéu (3), mach khuéch
dai (4) va ang ten phat (5).

- May thu: ang ten thu (1), mach khuéch dai dao dong di¢n tur cao tan (2), mach tich soéng (3),

O%%%%%b%%ﬂuﬂ% . U .

Hinh a: Séng mang chwa bién di¢u

mach khuéch dai dao dong dién tir am tan (4), loa (5).

I—

Hinh b: Séng Am tan

May thu o UﬂUnUﬂU e UnVﬂUnUﬂUﬂ\JM lnn s

Séng mang da duwgec bién diéu bién dé

12. Mt s6 cong thirc can luu y

2 2 2 2 .2 2 ) 2
zJ_q:>—+q— 1<:>l—2+q—2=2 voi Iy = wQy; iJ_u:l—2+u—2=1<:>l—2+—_2V01
Lo ro 2 U Ul
1 1
2 2
qmmgphau:gzng; IO:a)QO:—ﬂQO:>T: %]
u U, T 0
1 1 L C
deax=VKmax<:>5CU02ZELI(f@CUOz:LI(f@Uozlo\/gclozUO\/;
1 2 1 2 1 2 2 2 2 . C 2 2
W=W,+W < -CU;=—Cu"+—-Li"<C\U; —u" |=Li" <i==x,[—\U, —u
d t 2 0 2 2 0 L 0

(QO D=Lt oi=t, | —

| R 1q2 | ) qz
W=W+W s—-LI l=———+-LI"L(I/-i|l=—<¢g=%
T2 a2 (0 ) c 1

,\/ oA
fL
W=W,+W @1ng=1Cu2+1Li2@L(Ig—i2)=cu2@u=i (15 =)
2 2 2 C
/ I; i
@q:il (15 -i%)
w
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1 1 1. I I
W=—Wo-L'=—L2ci'=—"-ci=*t /s
n+1 2 2 n+l n+1 Jn+1

W, =nW, < %CMZ:—I%CU ou’ =—1U @u_+/iU
W— e n+ n+
1

n+l 2 1
q n Qo 2
= - =+
2C ni1i2c " i \f 1

13. Su twong tu giira dao dong co va dao dong dién

Pai lwgng cor | Pai luwgng dién Dao dong co Dao dong dién
Toa do x dién tich ¢ X"+ @x=0 q"+d’q=0
Van t& sne d6 done dién i k o 1
an toc v cuong do dong dién i = |— =
2 g dc g dic ([ . \/ﬁ
Khéi lwong m | d6 ty cam L x = Acos(axt + @) q = gocos(axt + @)
nghich dao dién dung . . .
v=x"=-cAsin(aex + ¢) |i=q =-0qosin(ax + @)
Do cung k 1
E v = @Acos(ax + o+ m2) | i = agocos(ax + o+ M2)
Luc F hiéu dién thé u A =2+ (L) @=q+()
@ @
Hé s6 ma sit ¢ | Diéntro R F = -kx = -maix u= % =Lw’q
NL tr truong (Wy = 1, 1. .,
bong nang Wy Wa=—my Wa= —Li
WL) 2 2
, NL dién truong (Wy = 1., 7
Thé néng Wt Wt = —kx Wt =—
Wo) 2 2C
14. Bai tap

Cau 1: Mot mach dao dong dién tr LC gém cudn day thuan cam c6 do tu cam L = 2 mH va
tu dién c6 dién dung C = 0,2 4F. Biét diy din co dién trd thuin khong dang ké va trong mach
¢6 dao dong dién tir riéng. Chu ki riéng ctia mach dao dong nay bang

A. 27107 . B. 47.10%s. C.27.107 s. D.47.107 s.

Cau 2: Mot mach dao dong di¢n tur Iy tudng gém tu dién c6 dién dung C = 25 nF va cudn
day thuan cam c6 d6 ty cam L = 4 mH. O thoi diém ban dau cuong do dong dién dat gid tri
cuc dai va bfmg 40 mA. Biéu thutc cuong do dong dién trong mach la

A.i=4.10"cos10r (A). B.i=4.10"cos10% (A).
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C.i=4.10"cos(10° — %) (A). D.i=2.10%cos10’s (A).

Cau 3: Mot mach dao dong LC li tuong dang c6 dao dong di¢n tu tu do. Biét dién tich cuc
dai cua mot ban tu dién c6 do 16n la 10® C va cuong do dong dién cuc dai qua cudn cam
thuan 12 62,8 mA. Léy 7~ 3,14. Tan sb dao dong dién tir ty do ciia mach béng

A. 10*Hz. B. 10’ Hz. C. 10° Hz. D. 10’ Hz.

Cau 4: Mach dao dong LC li tuong c6 chu ki dao dong dién tir bang 7. Thoi gian giira hai 1an
lién tiép ning lugng dién trudng trén tu dién bang ning lugng tir truong trong cudn day 1a
T T T

A, —. B. —. C.Z. D. —.
12 4 6 8

Cau 5: Trong thong tin lién lac bang séng vo tuyén, ngudi ta sir dung cdch bién diéu bién d9,
tirc 1a 1am cho bién d6 ctia song dién tir cao tan (séng mang) bién thién theo thoi gian vai tan s6
bang tan s6 ctia dao dong 4m tan. Cho tan sb séng mang 12 800 kHz, tan sb cua dao dong 4m
tan 12 1000 Hz. S6 dao dong toan phan ciia dao dong cao tan khi dao dong 4m tan thuc hién
dugc mot dao dong toan phan 1a

A. 1000. B. 800. C. 8000. D. 4000.

Cau 6: Xét hai mach dao dong dién tur li twong. Chu ki dao dong riéng ctia mach thu nhét 1a
Ty, cua mach tht hai 1a 7,= 2T). Ban dau dién tich trén mdi ban tu dién co do 16n cuc dai Qy.
Sau d6 moéi tu dién phong dién qua cudn cdm cua mach. Khi dién tich trén mdi ban tu cua hai
mach déu c6 d6 16n bang g (0 < g < Qo) thi ti s6 do 16n cuong do dong dién trong mach thir
nhét va do 16n cuong d¢ dong dién trong mach thir hai la

A. 2,0. B. 4,0. C.0,5. D. 8,0.

Cau 7: Mach dao dong dién tir li tuong gém cudn cam thuan c6 do tu cam L va tu dién c6
dién dung C. Trong mach dang c6 dao dong dién tur ty do. Goi U la hi€u dién thé cuc dai

gitta hai ban ty va [y 1a cuong do dong dién cuc dai trong mach. H¢ thirc dung la
C C PC C
A. Io:Uow/Z- B. IozUO\/;. C.U,=1, T D. Uozlo\/;.

Cau 8: Khi néi vé song dién tur, phét bi€u nao sau day la sai?
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S0 F P&

Séng dién tr mang nang luong.
Song dién tir khong truyén dugc trong chin khong.

Song dién tir 1a séng ngang.

Séng dién tir tuan theo cic quy luat giao thoa, nhiéu xa.

Cau 9: Tai Ha Noi, mot may dang phat song dién tir. Xét mot phuong truyén cd phuong

thing dung hudng 1én. Vao thoi diém 7, tai diém M trén phuong truyén, vecto cam (mg tir

dang c6 d6 16n cuc dai va huéng vé phia Nam. Khi d6 vecto cudng do dién truong cé

A. d¢ 16n cuc dai va hudng vé phia Tay.

C. d6 16n cyc dai va hudng veé phia Bac.

B. d6 16n bang khong.

D. d¢ 16n cuc dai va hudng vé phia Bong.

Cau 10: Mot mach dao dong gom mot cudn cam thuan c6 do ty cdm xéc dinh va mot tu dién

1a tu xoay, c6 dién dung thay d6i dugc theo quy luat ham s6 bac nhat ctia géc xoay @ ctia ban

linh dong. Khi o = 0°, tan s6 dao dong riéng ciia mach 1a 3 MHz. Khi o = 120°, tan s6 dao

dong riéng cua mach 1a 1 MHz. Dé mach nay c6 tan s6 dao dong riéng bang 1,5 MHz thi o

bang
A. 30°. B. 90°. C. 60°. D. 45°.
15. Pap an
Cau Tir khoa Kién thirc cin c6 Céch giai
1.(D) |.. 40 tw cdm L = 2 | 70, /IC T=4710"s.
mH... dién dung C =
0,2 wgF... Chu ki riéng
2.(A) | ... dién dung C = 25 nF e 1 o= 1
.dotgcamL=4mH| VLC V410725107
... O thoi diém ban dau, | i = Ipcos(at + 0); = 10° rad/s;
cuong do dong dién dat khi t=0thii=1Iy= cosp=1
gid tri cuc dai va bé‘mg =p=0.
40 mA. Biéu thuc Vay i = 4.10 %0810 (A).
cuong do dong dién ...
3.(C) | dién tich cuc dai ... 1a | [y = w.qo e 62,8.107°
10° C va cuong 6| o 107
Y = 62,8.10° rad/s

dong dién cuc dai ... 1a

44



62,8 mA. Liy 7 ~ 3,14.

o f = 10° Hz.
Tan s6 dao dong 23,14
4. (B . chu ki dao dong ... 2 w
P\ T wewew =2 =W =
bang 7. Thoi gian gitra 2
Y. q ¢ 10 o2
hai lan lién tiép nang === =—== =+=0"_=
2C 2C 22C 2
lugng dién truong trén | _ . »
. . Vong tron lugng giac
tu dién bang nang Véi hai vi tri gid tri cia q
lugng tr trudng trong
o qziQOQ trén truc Oq,
cudn day ... 2
tuong ung voi 4 vi tri trén
duong tron, cic vi tri nay
cach déu nhau bdi cic cung
m2. Cuw sau thoi gian T/4
nang luwong dién lai bcing
nang luong tr.
Q q
3
5.B) | .. tan so song mang la | Khdi niém tan sO: sO Trong 1 s, sébng am thuc hién
800 kHz, tan sb cia |dao dong toan phan |f, = 1000 dao ddng, séng
dao dong am tan 1la | trong 1 gidy. mang thuc hién f, = 800000
1000 Hz. S6 dao dong | Quy tic tam sudt. dao dong.
toan phﬁn cua dao dong Khi séng am thyc hi€én mot
cao tan khi dao dong dao dong thi séng mang thyc
am tan thuc hién duge hién duoc:
mot dao dong toan phan _ J, _ 800000 _ 200
la £ 1000
6.(A) | ..T= 2T,... dién tich | W=W, +W,. @g:llj +q_2
2C 2 2C

trén moi ban tu dién ...
Qo ... dién tich trén moi

ban tu ctia hai mach déu

o= (0i-¢)

ell-oJo -7
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c6 d6 16m bang ¢ (0 < g
< Q) thi ti s6 d6 16n
cuong do dong dién ...

thtr nhat va ... thit hai ...

|i1|_ﬂ_T2

|’2|

I
8]

~

w,

7.(B) | ... d0 tw cam L va ... | Nang lugng cua mach \/E
= lh=Up,|—.
dién dung C ... Up la | dao dong 0 0 L
hiéu dién thé cuc dai We LI} _ CcU;
gitra hai ban tu va I, 1a 2 2
cuong do dong dién
cuc dai trong mach.
8.(C) | ...séngdién tur ... Nhiing dac diém cua Song dién tur truyén duoc
song di¢n tur. trong chan khong.
9.(A) | ... phuong truyén ... | E, B cing pha.
thang démg hudng 1én - = =
Ba vecto E, B, v tao
... vecto cam ung tu ... . A i
thanh mot tam dién
c6 d0 16n cuc dai va .
. thuan. Nam
hudng ve phia Nam ...
t C 0 dié L. : . :
vecto cutng do dién Quy tac dinh 6c¢: quay dinh 6c
truc . X A . N\ e
ruong co theo chiéu thuan (géc nhod) tur
Esang B , khi d6 chiéu tién
ctia dinh 6c 1a hudng truyén
song dién tir v .
Do E, B cung pha nén vecto
cuong do dién truong cd do
16n cyc dai va hudng vé phia
Tay.
10. ... dién dung thay doi 1 s 1
= =
(D) duoc theo quy luat ham 27LC 2 «qu
s bac nhdt cua goc | Pién dung cla tu xoay 1 )
xoay @  Khi o = 0°, | 12 ham bac nhét ciia goc R @
tns6 .. 12 3 MHz. Khi | S0 % Ca=aatb ) -
ALl

a = 1200, tan s6 ... 1a 1
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MHz ... tan sb bang 1,5
MHz thi ¢ bang

1
Py
Tir (1) va (2):
o 5,
¢ fi r
= C,=9C,.
Tir (2) va (3):
G K3
c 215
= C, =4C..

3).

Dién dung cua tu xoay la ham
bac nhat cta goc quay a:
C.,=aa+Db

C,=al’+b
= 0

9C, =a.120" +b

b=C,

= C1
a=—

15

C
=C,=—a+C 4.
TR

Thay C; = 4C; vao (4)

:>4C1=1C—51.a+C1:>a=450
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CHUONG V. SONG ANH SANG

Anh sdng c6 ban chét 12 séng dién tir c6 bwde séng ngin (ngin hon séng vo tuyén).
1. Tan sic anh sang
Dbi voi mbi anh sang don séc, chiét
suit cia méi truong c6 mot giad tri

khac nhau: Chiét suat cia modt moi

trudng dbi voi 4nh sdng tim 1a 16n Pé bo

nhit, ddi voi anh sang do 1a nho J
nhat: n,, <ne <..<ng, <np .

Mot tia sdng phirc tap di tir moi truong trong sudt ndy sang moi truong trong sudt khic s&
tach ra thanh cac thanh phﬁn don sic (c6 mot mau nhat dinh. Tia sang don sdc khong bi tin
sac khi doi moi truong truyén). Vi du: Khi mot chiim tia sdng trang (4nh sang Mat troi, hd
quang dién, bong dén day toc,...) di qua mot lang kinh, chum tia 16 gdm bay mau chinh: do,
cam, vang, luc, lam, cham, tim (gidng ciu vong) goi 1a quang phd cua 4nh séng tring. Tia
d6 1éch it nhét va tia tim léch nhiéu nhét so véi phuong tia téi trang. Nguoc lai, cdc 4nh
sang don séc tir 46 dén tim tong hop thanh 4nh séng tring. Anh sang don sac khong bi tén sic
khi d6i méi trudng truyén.

Khi bi phan xa toan phan, tia tim bi phan xa dau tién, r6i dén tia cham, tia lam,. .
« K X A Ke ~ - \ c ‘.
e Chiét suat tuyét doi cia mot moi truong: n=— (V01 V<C,
1%

nx>1).

4 4 4 . £ . . n
<A Ag 42 3Ahe o A . A I A \ . _
Chiét suat ti doi cua moi truong 1 doi voi moi truong 2: ny, =— . N > Ny

n,

Dinh luit khiic xa anh sang: n, sini =ny, sinr .

. < . ’ N A £ Lor s L N yx . n
Tia sang b1 phan xa toan phan néu goc té1 i >y, voi y 1a goc gioi han: siny = 2%
"y

(Hién tuong phan xa toan phan chi xay ra khi moi truong t6i chiét quang hon: nr> nx).

Vidu
Xét mot lang kinh ¢ goc chiét quang A = 45° dat trong khong khi.
1/ Mot tia sang don sic mau luc SI d&én vudng géc véi mit bén AB cua lang kinh cho tia

16 nam sat mit AC. Tinh chiét suét cia lang kinh d6i véi dnh sdng luc.
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2/ Chiéu mot chim tia gdbm bdn 4nh sang don sic: do, vang, luc, va tim dén vudng géc
v6i mat AB. Céc tia 16 ra khoi mat AC gdm nhimng anh sang don sic nao? Giai thich.

Hudéng din

1/ Tia sang di vudng géc v6i mit AB, di thing dén mat AC ma khong bi khic xa. Géc t6i
tai AC: i = 45° gbc khic xa tai AC: r = 90°. DPinh luat khic xa dnh séng cho:

nsin45° =1sn90°%; n =+/2.

\ Luc

2/ Chiét suét ctia lang kinh dbi v6i tia do va tia vang nhé hon n, =2 tic 1 ¢6 géc gisi

han 16n hon 45° nén 16 ra ngoai. Tia tim bi phan xa toan phan.

2. Buéc song cia anh sang

) . ; Mau Buéc song
Anh sdng truyén tr moi trudng trong sudt ndy sang moi trudng (um)
trong sudt khéc: tan s khong doi, budc song thay doi. Do 0,64 + 0,76

5 C +
Goi A va A' 1an luot 1a bude séng dnh sdng trong chin khong E\lm 0,59 + 0,65
Vang 0,57 + 0,60
va budc séng anh sang trong moi truong chiét sudt n: A'= i Luc 0,50 + 0,58
S , " [Lam  1045+051
e Moi anh sang don sac c6 mdt bude song xac dinh. Cham 0,43 = 0,46
Quang phd kha kién (thdy duoc): Tim 0,38 + 0,44

A =0.38 gm (tim) — 0.76 um (d6).
3. Thi nghiém Y-ang vé giao thoa anh
sang

Nguon sang don sac S chiéu sang hai

khe hep, song song S; va S, 12 hai nguén
song két hop (hai ngudn c6 cling tin sb va
c6 d9 léch pha khong d6i — bang 0): Trén

man ¢6 nhitng vach sang va vach t6i xen k&

nhau goi la van giao thoa. Hién tugng giao

thoa cung véi hién tugng nhiéu xa chiing to

anh sang c6 ban chat song.
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Vi tri van giao thoa:

Hi¢u quang dwong di (hiéu quang trinh - quang 19):

Van sang: 1 i _ van sdng bic 2 (k = 2)

D ii = T | vansdngbac 1 (k=1)
x=ki =0;%i;32i;43i;... i=7 ) ___ _ —> van sdng trung tim
van t6i bac 1 (k'=0) &—|= = = (k= 0)
Van toi: van t6ibic 2 (k'=1) €<—| = = =
1 i 3i 50 - -
x'=\k'+=1|i =x—;x—;+—;. -_—
2 2 2 2

Khi giao thoa trwdng L ddi ximg qua vén trung tam:
L/?2 L/2 1

S6 van sang: Ny 22[—‘}+1; sO vén tbi: N, 22{—.+5} ([...]: phdn nguyén)
i i

Van sang hé (1)) = Van sang hé (4,): ki =k,i, ; kA4 =k, A4, k. .k, =0;£i;£2i;43i;...
Van t6i hé (1)) = Van téi hé (1): (k, +1/2)i, = (k, +1/2)i, ; (k, +%)4 =(k, +%),12

A _2k+1

Hai van t6i ciia hai hé van (1) va (4,) trung nhau chi khi: .
A, 2k +1

Vidu

Trong thi nghiém Y-ang vé giao thoa 4nh sang, luc dau ta sir dung anh sang don sic c6
budc séng A;. Khoang cich hai khe bang 0,4 mm va khoang cach tir hai khe dén man quan
sdt bang 1 m. Trén man, trong khoang rong 9 mm ddi xtng qua vén chinh giita, c6 7 van
sédng, ngoai cung la hai van sang.

1/ Tinh budc soéng 4.

2/ Str dung ddng thoi hai 4nh sang don sic co budc séng A; va budc séng A, = 0,4 pm.
Xac dinh vi tri trén man tai do ¢6 van sang cung mau vdi van chinh gitra. Trong khoang gitra
hai van sang lién tiép cting mau véi van chinh giita niy, c¢6 bao nhiéu van sing khac?

Huéng din

oA e o ai, 0.4.107(9.107/6)
1/ Vi 7 van sang tuong tmg v6i 6 khoang van nén: 4, :3‘ = n =0,6 um.

2/ Van chinh gitra ciia hai h€ van déu la van sang: Tai day c6 sy hoa lan hai mau ctia hai
hé van c6 budc séng 4 va A, d€ cho mdt mau nao do. Vi tri tai d6 van cung mau véi van

chinh gitra thi phéi c¢6 hai vin sdng cta hai hé van trung nhau:

klﬂlgzkzﬂzg; k4 =k,4,, k,k, =0; £1;£2;+3;...

50




k,0,6=k,0,4;
k, =§k2: k, phai chia hét cho 3, tirc 1a: k, =3k, k=0;+1;42;43;... (va k, =2k).

Vay, vi trf hai van sdng cua hai h¢ van trung nhau la:

0,6.107
0,4.107

D
X =x, =k :2kﬂ1a =2k =3k (mm) ; x, =x, =3k (mm)=0; £3 mm; £ 6 mm;...

Tt van chinh gitra dén van cing mau gan nhat: x, =x, =3 mm, ta c6 k, =2;k, =3nén
ta c6 mot van sdng cua hé van (4;) va hai van sdng cta h¢ van (A,) trong khoang giira hai van

cling mau lién tiép.

4. May quang phé ling kinh
Pinh nghia: Mdy quang phd 1a
dung cu dé phan tich mot chum

séng phuc tap thanh nhitng thanh

phan don sic, diung dé nhan biét S
cic thanh phan cu tao ctia chim séng phiic tap phit ra tir nguon.
Céu tao: Gom 6ng chuan truc, hé tan sdc va buéng anh (buéng téi).
Hoat déng: Dya trén nguyén tic tan sic anh sang: Sau khi ra khoi 6ng chuan truc, chiim tia
sdng phtc tap song song di qua ling kinh P cho nhiéu chum tia don sic song song khic
nhau. Méi chum tia nay s€ cho mdt anh 1a mot vach sdng (vach quang phé) trén kinh anh
ctia budng anh.
5. Céc loai quang pho
5.1 Quang phd lién tuc
a. Pinh nghia: Quang pho lién tuc 1a dai nhidu mau lién tuc ndi tiép nhau, chong chét 1én
nhau mot phan. Vi du: Quang phd ciia dnh sang trang tir Mt Troi.
b. Nguon: Do céc chat khi & ap suit 16m, chit 1éng, va chét rin phét ra khi bi nung néng
(nhu Mat Troi).
c. Tinh chdt: e Chi phu thuc nhiét dd ma khong phu thudc ban chat cua vat.
e Nhiét d cang cao, mién quang pho lan tir buwéc séng dai sang buéc séng
ngin.

d. Ung dung: Do nhiét d6 nguodn sang.
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5.2 Quang phd vach phat xa

a. Pinh nghia: Quang phd vach phat

xa gdom céc vach sing mau riéng 1é, -I _
ngin cach bai nhitng khoang tdi. ‘

b. Nguon: Do chét khi & dp suat thap

phic ra i duge en e ving [

NPT I I
nhiét, dién. —t
: : 400nm

c. Tinh chat: Phu thudc nguyén to Quang phé" vach hdp thu (hinh trén) va

quang phé vach phdt xa (hinh dwdi) cia

cau tao vat (so vach, vi tri-budc 5 Pro veeh
nguyén tir hidro.

song, do sang ti d6i).

d. Ung dung: Xac dinh thanh phan ciu tao ctia chat 1am ngudn sang.

5.3 Quang phé vach hép thu

a. Pinh nghia: Quang phd vach hap thu 13 quang pho lién tuc trén d6 c6 nhimng vach toi (12
cdc vach mau bj thiéu) do bi chat khi hay hoi kim loai hap thu.

b. Piéu kién: Nhiét do ctia chat khi hay hoi phai thap hon nhiét d6 ctia ngudn phat quang phd
lién tuc.

c. Tinh chdt: Pic trung cho nguyén td ciu tao vit.

d. Ung dung: Nhan biét sy c6 mit cia mot nguyén to.

Hién twgng dio vach quang phé: Hién tugng cdc vach t6i ctia quang phd hép thu tro thanh
sdng khi tit nguon phét ra quang pho lién tuc.

6. Tia hong ngoai

La biic xa khong thay dwgc, co budc séng tir 0,76 xm dén vai mm, dugc phét boi moi vat
du ¢ nhiét @9 thap. Nguon thong dung: 16 than, 16 dién, day toc dén dién,... Tdc dung noi bat
nhat 12 tdc dung nhiét.

I’fng dung: Séy kho, sudi ém, diéu khién tir xa, muc dich quan su,...

7. Tia tir ngoai

La birc xa khong thiy dwge, co bude séng tir 0,38 1m dén vai 10° m, dugc phat boi moi vat
c6 nhiét @ cao trén 2000 °C (dén hoi thuy ngan, hd quang,...). Mang ning luong tuong dbi
16n nén c6 kha nang kich thich su phat quang (dén huynh quang), gy phan tng quang héa,
huy diét té bao da, t& bao vong mac,. ..

Ung dung: Khir tring nuée, thuc pham, chita bénh coi xuong, tim vét nit trén bé mit kim

loai,...
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8. Tia X (tia Ron-ghen)

La birc xa c6 bude séng tr 10% m (tia X mém) dén 10" m (tia X cing). Mang ning luong
16n nén c6 kha niang dam xuyén (di qua gidy, vai, gd, va kim loai c¢6 nguyén tir luong nhe),
lam phat quang nhiéu chit, gdy hién tuong quang dién, ion ho4 chét khi, tic dung sinh hoc
manh (huy diét té bao; chira ung thu).

Ung dung: Chyp dién (chup X quang), chiéu dién, chita bénh ung thu, kiém tra chat luong
trong cong nghiép, kiém tra hanh 1f & phi truong,...

Cach san xuét tia X: Trong 6ng tia catot dat dudi hiéu dién thé 16n (vai chuc kV), chim tia
glectron c6 dong ning 16n phét ra tir catét dap vao ban kim loai (d6i Am cuc) c6 nguyén tir
luwong 16n lam birc xa tia X ¢6 nang lugng 16n.

9. Thang song dién tir

Séng dién tir Buéc song (m)

Tia gamma (y) | <10™"

Tia X 107" =108

Tl ngoai 107 +3,8.10”

AS thay duoc | 38107 +7,6.107

Hong ngoai 7,6.107 +107°
Vo tuyén 107 +3.10*
Anh sang thay dugc
tia X /I\ hong ngoai

10 10™ 10 10° 10° 10% 102 1 10 10° A(m)

tia y tr ngoai séng vO tuyén

Thang song dién tur
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10. Bai tap

Cau 1: Ung dung quan trong nhét cia tia X 1a
A. sudi am, séy kho6 thuc phém.
B. khtr tring nudc, thuc pham.
C. chyp anh trong y khoa.

D. chita bénh coi xuong.

Cau 2: Khi dit mot binh chira khi hidro trong khoéng giita nguon sang va khe hep ciia dng
chuén truc ciia mdy quang phd ling kinh (nhiét d binh khi thap hon nhiét d6 ngudn), trén
phim ctia budng anh, ta thu dugc

A. quang phd lién tyc mau gidng cau vong.

B. bbn vach ¢c6 mau dé, lam, cham, tim trén nén téi.

C. mot vach mau vang trén nén toi.

D. bon vach t6i trén nén quang pho lién tuc mau giong cau vong.

Cau 3: Tia hong ngoai khong c6 dic tinh sau:
A. ion héa manh cdc chat khi.
B. gdy ra tac dung nhiét.
C. giy ra hién tugng quang dién trong ddi véi mot s6 ban dan.

D.tic dung 1€n phim éanh.

Cau 4: Chiéu mot chiim tia sang trang hep, song song tir khong khi dén mit bén mot lang
kinh, ta quan sét thiy c6 cic tia 16 ¢6 mau tir 6 bién thién lién tuc dén tim ra khoi mat bén
kia cua lang kinh. Khi giit ¢6 dinh chiim tia téi, quay tir tir lang kinh xung quanh canh ctia né
dé giam géc tdi, ta quan sét thay

A. chiim tia 16 van ludn gdm céc tia c6 mau tir d6 bién thién lién tuc dén tim ra khoi
mdt bén kia cta ldng kinh.

B. tia 16 mau d6 bién mat trudc tién.

C. tia 16 mau tim bién mat trudc tién.

D. céc tia 16 tir 46 dén tim bién mat cling lic.
Cau 5: Chiéu mot chiim tia sdng tring hep, song song S\
tir khong khi dén tAm I ctia tiét dién thang AJB cua AT 15°

mot khéi ban tru bang thuy tinh plexiglass nhu hinh



v&. Géc hop boi SI va AB bang 15°. Cho chiét suat cta thuy tinh plexiglass dbi véi 4nh sdng
do6 bang ng =1,472 va géc hop boi hai tia 16 d6 va tim ra khéi khdi ban tru bang 5= 0,920°.
Chiét suét cta thay tinh plexiglass dbi voi dnh séng tim bang

A. 1,532,

B. 1,400.

C. 1,634,

D. 1,500.

Cau 6: Trong thi nghiém Y-Ang vé giao thoa dnh sang véi ngudn sing phat ra 4nh sing
trang, ta do dugc khoang cdch gitra van bac mot mau do va van bac mot mau tim & ciing phia
véi van chinh gitra 1a 2,4 mm. Khoang cach gitra van bac hai mau do va van bac hai mau tim
& cling phia v&i van chinh giita bang

A. 2,4 mm.

B. 4,8 mm.

C. 1,2 mm.

D. 3,6 mm.

Cau 7: Khi thyc hién thi nghiém Y-ang vé giao thoa dnh sang trong khong khi vé6i 4nh séng
don séc co bude song A, ta do dugc khoang van la i. Thyc hién lai thi nghiém trén trong moi
truong trong sudt c¢6 chiét suit tuyét dbi 1a n, ta quan sat thay

A. ca hé van di chuyén, khoang van khong d6i.

B. van chinh giita dimg yén, khoang vén bang ni.

C. ca hé van di chuyén, khoang van bang ni.
D. vén chinh giita dig yén, khoang van bang L.
n

Cau 8: Dung ngudn sang don sic c6 budc séng bang 0,6 um trong thi nghiém Y-ang vé giao
thoa dnh sang. Khoang cach tir hai khe dén man 1a 1,0 m, hai khe sang cach nhau mot khoang
bang 1,2 mm. Trong khoang hai diém A va B trén man, cting phia véi véan chinh giita, cich
van chinh gitra lan lwot bé‘mg 0,60 cm va 1,55 cm, khong ké cdc van tai AvaB néu cé, ta co

A. 9 van sang.

B. 7 van séng.

C. 10 van sang.

D. 8 van sang.
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Cau 9: Ngudn sdng st dung trong thi nghiém Y-4ng vé giao thoa 4nh sdng 12 4nh sdng tring,
c6 budc séng trong khoang tir 0,38 ym dén 0,76 um. Khoang cdch giita hai khe 12 1,6 mm,
khoang céch tir mat phing chira hai khe dén man quan sat 13 2 m. Tai diém cich véan chinh
giita mot khoang bang 3 mm, s btic xa cho van sdng bang

A. 4 van sang.

B. 3 van sing.

C. 5 van sang.

D. 2 van sang.

Cau 10: Thyc hién thi nghiém Y-4ng vé giao thoa 4nh sang véi 4nh sang tring c6 budc séng
trong khoang 400 nm (mau tim) va 760 nm (mau do). Van sdng mau tim bac ba truing v6i van
t6i ciia anh sang c6 budc séng bang

A. 560 nm.

B. 480 nm

C. 600 nm.

D. 550 nm.
11. Dap an

Cau Tir khéa Kién thire can co Cach giai

1. (O) Ung dung quan trong nhét Tinh chat tia X Tia X c6 tinh dam xuyén, str
cuatia X dung trong y khoa dé chan

doan.

2. (D) | ...dat mot binh chira khi Quang phé hép thu Khi hidro hép thu cac vach
hidrd trong khoang gitra & vi tri ma né c6 thé bic xa.
ngudn sing va khe hep cua
dng chuan truc ctia mdy
quang phd lang kinh (nhiét
d6 binh khi thap hon nhiét
d6 ngudn), trén phim cia

budng anh. ..

3. (A) | Tia hong ngoai khong c6 Tinh chat tia hong Tia hong ngoai ¢ ning

dac tinh ... ngoai lwong thap, khé c6 thé ion
héa chét khi.
4. (C) | Chiéu mot chuim tia sang Tén sac 4nh sang do | Khi giam géc tdi, s& ¢6 hién
trang hep, song song tir lang kinh twong phan xa toan phan &
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khong khi dén mat bén mot
lang kinh, ...cac tia 16 co
mau tir d6 bién thién lién
tuc dén tim ra khoi mat bén
kia cua lang kinh... giit cd
dinh chum tia téi... giam

gbc toi. ..

mat bén kia cia lang kinh.
Vi tia tim ludn 1éch nhiéu
nhit so voi phuong cia tia
to1 nén s€ bi phan xa toan

phan trudc tién.

5. (D)

... G6c hop boi ST va AB
bang 15°. .. chiét suat cua
thity tinh plexiglass d6i véi
anh sang do bang ng =1,472
va géc hop bdi hai tia 16 do
va tim ra khoi khoi ban tru
bang & = 0,920°. Chiét suat
ctia thuy tinh plexiglass ddi

vO1 dnh séng tim

Dinh luat khic xa anh
sédng

np SINi = ngy sinr

Doi voi anh sang do:

sin r, = 51127752 1, =41,01".

Déi véi dnh sang tim:
" sin75°
" sin(41,01° -0,92°)
n, =1,500

>

6. (B)

... thi nghiém Y-ang vé
giao thoa anh sang ...
khoang cédch gitra van bac
mot mau do va van bac mot
mau tim ¢ cung phia voi
van chinh gitia 1a 2,4 mm.
Khoang cach gifra van bac
hai mau do va van bac hai
mau tim ¢ cung phia voi

van chinh gitra

Giao thoa dnh séng
vOi dnh sdng trang.

Bé rong quang phd

Khoang cdch gitra van bac
modt mau doé va van bac mot
mau tim ¢ cung phia voi
van chinh gitra:

Liy—1i, =2,4mm.
Khoang céch gitra van bac
hai mau d6 va van bac hai
mau tim ¢ cung phia voi
van chinh gitra:

2i,—2i =4,8mm.

7. (D)

... thi nghiém Y-ang vé
giao thoa anh séng trong
khong khi v6i dnh sdng don
sdc co budc song ... khoang
van la i. Thuc hién lai thi
nghiém trén trong moi

truong trong sudt ¢6 chiét

Su phu thudc cua
budc séng dnh sang
vao chiét suat cua

moi truong

i" AMD/a A/n_1

i AD/a h n
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suat tuyét ddilan, ta quan

sdt thay
8.(A) | ...nguodn sang don sic cé S6 van sédng trong Xy = 6i : Tai A la van séng
budc song ... 0,6 um trong | mot khoang cua giao 1
) . . thtr 6. xN:(15+—)i:Tai
thi nghiém Y-ang vé giao thoa truong 2
thoa 4nh sdng. Khoang cach B 12 van t6i thir 16, trong
tir hai khe dén man 13 1,0 m, khoang tlr B dén van chinh
hai khe sdng cdch nhau mot gifra, c6 15 van sang. Vay,
khoang 1,2 mm...A va B trong khoang AB ¢c6 9 van
trén man, cung phia véi van sdng.
chinh gitra, cdch van chinh
giita 1an luot bang 0,60 cm
va 1,55 cm...
9. (B) thi nghiém Y-4ng vé | SO buc xa cho vén . A2
. x=3.10"" =k =
giao thoa 4nh sang ... 4nh | sdng tai mot diém 1,6.10
~ < J r e A IN 2’4
sdng trang, c6 budc soéng | trén man 038<h=27<076"
trong khoang tor 0,38 yum k
dén 0,76 ym. Khoang cich 2,4 <k< 24
gitta hai khe la 1,6 mm, 0,76 0,38
khoang cédch tir mat phang k=4,5,6.
chira hai khe dén man quan
sdt 1a 2 m. Tai diém cdch
van chinh gitra mdt khoang
bang 3 mm, sd birc xa cho
van sang
10. thi nghiém Y-ang vé | Van sang cua h¢ van 3 =3 A.D (k 1) AD
\ A As o ‘xt‘ = lr = = + — |—
B) giao thoa anh sang voi anh (}il) Erung van tot cua ’ a 2) a
) hé van (A,): |
sdng trang c6 budc séng 1 34, :(k+—jﬂ,;
klﬂqz(k2+—jﬂz. 2
trong khoang 400 nm (mau 2
3At .
tim) va 760 nm (mau do). A <A=—T<4;
k+—
Van sdng mau tim bac ba 2
tring véi van t6i ciia 4nh 34 i Los.

sang co budc séng
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3'400£k+l<3;
760 2

1,08<k<2,5;k=2;

_3.400

A =480 nm.

2+—
2
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CHUONG VI. LUONG TU ANH SANG

1. Hién twong quang dién ngoai

Hién tugng quang dién ngoai la hién tugng cic €lectron bat ra khéi mat ngoai kim
loai. khi c6 4nh sdng thich hop chiéu vao. Céc électron roi khoi kim loai: quang électron
(electron quang dién).

Pinh luat quang dién : Péi vdi méi kim logi, hi¢n twong quang dién chi xdy ra khi
buwéc séng dnh sdng kich thich nhé hon hay bang mét gid tri A goi la gidi han quang
dién: 1<4,.

Goi A 1a cong thoat (cong dé but électron khoi bé mit kim loai) dbi vai mot kim loai,

budc song gidi han: 4, = %.

Dbi v6i mot s6 kim loai kiém: Ay thudc ving dnh sing thiy duoc, cic kim loai khéc:
Ao thudc vung tlr ngoai.

Gia thuyét lwong tir ning hrong ciia Pling: Ning lugng ma nguyén tir hay phan tir
btrc xa hay hép thu c6 gié tri xac dinh:

” he ¢ h:hing s6 Plang (= 6,625x 107" Ls)

’ 4 { f: tan sb 4nh sang

Thuyét lwong tir anh sang (Anh-xtanh): Chiim 4nh séng 14 chiim cdc photon (hat
4nh sang) bay doc theo tia sdng vé6i van téc ¢ = 3.10° m/s trong chan khong, mdi photon
mang ning luong &= hf . Khi nguyén tir hay phan tir btic xa hay hap thy dnh séng tirc 1a phat
ra hay thu nhan photon.

Luwong tinh séng hat ctiia Anh sang

e Anh sdng vira c6 ban chét séng (song dién tir : giao thoa, nhiéu xa), vira ¢6 ban chat
hat (photdn: hién twong quang dién).

¢ Bu6c séng cang 16m: tinh séng cang rd, tinh hat lu mo (dé giy ra giao thoa, nhidu
xa). Budc song cang bé (nang luong photon cang 16n): tinh hat cang 1o, tinh séng lu mo

(cang khé gy ra giao thoa, nhiéu xa,...).

2. Hién tuwgng quang dién trong
Hién tuong quang dién trong 1a hién twong anh sang c6 budc séng thich hop chiéu vao
mot khdi chit ban din 1am cho cdc électron lién két tré thanh cdc électron dan va céc 10

trong mang dién tich duong chuyén dong bén trong khoi chit.
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Hién twong quang dén: Hién tuong dién tro suét giam (tang do dan dién) cua chit ban
dan khi bi 4nh sang c6 budc séng thich hop chiéu vao. Cuong d6 4nh sdng cang 16n, dién tré
sudt cang giam. Ung dung: Quang dién tré 12 tim ban dan c6 dién tré thay doi theo cuong
d6 anh sang chiéu vao.

Pin quang dién (pin Mat Troi): Nguén dién hoat dong dya trén nguyén tac hién tuwong
quang dién trong, nhd ning luong 4nh sang (bién quang ning thanh dién ning).

3. Hién twong quang phat quang

Hién tugng quang phat quang 13 hién twong mot sb chét hdp thu dnh sdng co bude séng
nay va birc xa anh sang c6 budc song khdc.

Lan quang: 4nh sdng phét quang kéo dai mot khoang thoi gian (> 10 s) sau khi tit 4nh
sang kich thich (déi véi mot sd ran).

Hupnh quang: nh sang phét quang bi tit nhanh (< 10 s) sau khi tit 4nh sang kich thich
(d6i v6i mot sb chat 1ong, khi). Anh sdng huynh quang luén c6 bude séng A’ dai hon buéc
song dnh sdng kich thich A.

4. So lwgc vé laze

Laze 12 ngudn phat anh sang cudng do manh dya trén sy phdt xa cam tng. Chiim tia laser
¢6 tinh don sdc, tinh dinh hwéng cao, tinh két hop cao (cic séng cling tan s6 va cling pha), va
cuong do 16n.

Ung dung: Laze dugc st dung trong thong tin lién lac vo tuyén nhu cap quang, y hoc
(phau thuat), cong nghiép (khoan, cat, dau doc dia,...),...

5. Miu nguyén tir Bo

Cic tién dé Bo

a. Tién dé vé trang thdi dirng: “Nguyén tir chi
ton tai & mét s6 trang thai co nang luong xdc dinh
E, (trang thdi dimg). O trang thdi dirng, nguyén tir
khong burc xa nang luwong”. aé‘

e MOi gid tri cia ning luong dugc biéu dién
bdi mot vach ngang goi 1a mure nang luong.

e Quy dao chuyén dong tuong tmg véi trang M
thdi dung goi la quy dao dung. Nguyén tir hidro co
bén kinh:

2 -
r=rnn n=1,2,3,...

5 =0,53x10"m=0,53A [ bdn kinh Bo.
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n =1 (quy dao K), n =2 (quy dao L), n = 3 (quy dao M),

n =4 (quy dao N), n =5 (quy dao 0),...

e Trang thai c6 ning lugng thap nhit: Trang thdi co ban.

Céc trang thai khéac c6 ning luong 16n hon: Trang thdi kich thich. Nguyén tr & trang théi
kich thich trong thoi gian rit ngan (10°s) va s& chuyén vé tit ca cdc murc ning lugng thap
hon.

b. Tién dé vé birc xa va vé hdp thu nang lirong E, E,

“Khi nguyén tir chuyén tir trang thdi c¢é ndng
lirong Ey, vé trang thdi ¢6 nang lwong En (< Ey) w —WWW->
thi sé buc xa mot photon co nang luong:

e=E -E_ .

Ngueoc lai, néu nguyén tir dang ¢ trang thdi c¢é nang lwong Exn ma hdp thu mét photon cé
nang heong €=E, —E._ thi s¢ chuyén lén mirc ning heong E,”.

Ghi chii: E, phai 1a mét trong cac nang lugng cua trang thai dimng c6 thé ctia nguyén ti.

Quang pho vach ciia nguyén tir hidro

Quang phd cta nguyén tir hidro gdm nhiéu ddy, mdi diy gdm nhiéu vach. Tan sb va budc

séng ctia mdi vach phd khi nguyén tir chuyén tir mirc E, vé mirc E,, dugc tinh theo hé thirc:

hc
£=hfim :Z:E” ~E,.
e p_1 1
Hé thic t6 hop: [ = fux T fim P = A .
S6 vach phé phét xa khi nguyén ti dugc kich thich 1én mtc E,: N = @

Vidu
Cho biét cdc mirc ning lugng ctia nguyén tir hidrd duoc tinh theo hé thuc:

o __ 136l

2
! n

eV;n=1,23....

1/ Hay kiém ching 13 cdc mirc ning luong khong cach déu nhau va vé& so do cdc muc
nang luong.

2/ Cung cap ning lugng dé nguyén tir hidrd chuyén doi 1én murc kich thich thir hai. Hay
tinh budc séng cla cdc vach phd ma nguyén tir niy bic xa. Céc vach phd nay ¢ trong ving
nao ctia thang séng dién tir? Cho biét hang s6 Pliang h=6, 625.10* s, tbc do anh sang trong

chan khong ¢ =3.10*m/s va dién tich ciia &lectron —e=-1,6.10" C.

62




Huéng din

ips AL Ao 13,61eV
1/ Gia tri cia m§t sO muc nang lugng: E, =——ze=—13,61eV;
E2=—13’6216V=—3,40eV; E =10V 1oy £ =130V ggsev..

Khoang cdch gilta cdc mic lién tiép: E,—E =10,21eV , E,—E,=18eV ,
E,—-E,=0,66¢V .
Ta thay cdc hiéu s6 nay khong bang nhau; ¢ ving ning luong cing cao, cic mic cang xit
lai gin nhau hon.

So d6 cdc muc nang lugng cia nguyén tur hidroé dugc ve trén hinh.

0.66 eV

X 20~

1,89 eV

A3t

Az 1021 eV

K A 4 E,

2/ Nguyén tir & mirc kich thich thir hai (E3) trong mot thoi gian rat ngin, khoang 10
s, va s& chuyén vé tat c cdc mic nang lugng thap hon: E,, E;. Tir mirc E,, nguyén tir ciing s&

chuyén vé muc E3. Vay, ta s€ c6 3 vach pho, c6 budce song duoc tinh:

I B _E —151eV—(-13,61eV)=12,1¢V; A, =103.10"m,
31

hc _

2 —E,—E,=189eV; L, =65810"m,

7\’32

hc

= —E,—E =10,21eV; L, =1,22.10"m.

21
Trén thang song dién tur, cdc vach A3; va A; ¢ trong vung tr ngoai va vach A3z ¢ trong

viing 4nh séng thay duoc (mau do cam, con goi 1a vach H,).
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6. Bai tap
Cau 1: Hién tuong quang dién ngoai va hién tuong quang dién trong cung ¢ dic diém nao
sau day?

A. Cung lam sinh ra m{t loai hat tai dién.

B. Cung str dung mot loai vat liu dé chiéu 4nh sang kich thich.

C. Gidi han quang dién cling ndm trong mot viing cta thang séng dién tu.

D. Khong xay ra véi moi budce séng cua dnh sdng kich thich.

Cau 2: Phét biéu nao sau ddy sai khi néi vé hién tuong quang — phét quang?

A. Birc xa phét quang c6 thé van ton tai thém mot thoi gian sau khi tat birc xa kich
thich.

B. Burc xa kich thich c6 budc séng nhé hon budc séng ctia birc xa phat quang.

C. Hién tugng 1an quang c6 thé xay ra cho cic chét 1ong va chét khi.

D. Khi chiéu tia ttr ngoai vao mot vat liéu phat quang, birc xa phdt quang ¢4 thé c6

mau xanh luc.

Céau 3: Trong hién tuong quang dién, khi ta ting tan s6 ctia dnh sdng chiéu vao kim loai:
A. Gi6i han quang dién cua kim loai tang.
B. Cdng thoat cua kim loai tang.
C. Bong nang cua cac quang €lectron tang.

D. S6 quang électron roi kim loai ting.

Cau 4: Cho biét khi nguyén tir hidré duoc kich thich, mot trong nhimng birc xa nguyén tir nay
phat ra c¢6 ning luong bang 1,51 eV. Cho biét hang sé Pling h=6,625.10*1s, tbc d6 anh
sdng trong chan khong: ¢ = 3.10° /s va dién tich cta électron: —e=—-1,6.10"°C.
Birc xa nay nam ¢ trong viing nio cia thang séng dién tir?

A. Tt ngoai.

B. S6ng vo tuyén.

C. Hong ngoai.

D. Tia X.

Cau 5: Cho biét néu c6 it nhat 120 photon c6 budc séng bang 600,0 nm dén dap vao vong

mac (mang ludi) cia mét ngudi thi mét s& phat hién ra anh sdng. Cho hiang sé Pling
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h=6,625.10"*].s, tdc do 4nh sdng trong chin khongc=3.10%m/s. Nang luong tbi thiéu dé
vong mac ciia mat ngudi c6 thé nhan biét dnh sang bang

A. 4,0.107"°].

B. 1,2.10™J.

C. 1,6.10"J.

D. 4,0.10"7 7.

Cau 6: Cho biét khi chiéu mot birc xa c6 budc séng bang 0,50 um v6i cong sudt 0,16 W dén
mot bé mit kim loai, ctr 10 photdn thi 1am bit ra 8 quang électron khoi bé mat nay. Gia sir tat
ca sd quang électron sau khi rdi khoi kim loai s& chuyén dong theo cung huéng dé tao ra
dong dién. Cho biét hing sé Plang: h=6,63.10" Is, tbc do 4nh sdng trong chan khong:
c=3.10% m/s va dién tich cua électron: —e=-1,6.10"C, Cuong do dong dién sinh ra do s6
quang &lectron niy bang

A. 515A.

B. 51,48 mA.
C. 8,24mA.

D. 8,24 A.

Cau 7: Mot ngudn sang diém c6 cong suit bang 100 W phat anh sang don sic co budc séng
bang 589 nm trong mdi trudng dang hudng. Cho biét hiang sé Pling h=6,63.10""].s, téc do
anh sing trong chan khong c = 3.10%m/s. Tai vi tri cach ngudn sang nay mot khoang bang
2,00 m, s6 photon dap vao mot don vi dién tich trong mot gidy bang

A. 2,96.10% photon/(m?.s).

B. 5,89.10" photon/(m?.s).

C. 9,30.10® photdn/(m?.s).

D. 2,96.10" photon/(m?.s).

Cau 8: Khi électron ctia mot nguyén tir hidro chuyén tir quy dao P vé quy dao L thi nguyén
to nay
A. ¢6 ban kinh giam di 9 lan.

B. ¢6 ban kinh ting 1én 9 1an.

65



C.c6 ban kinh giam di 3 lan.

D. ¢6 ban kinh ting 1én 3 lan.

Cau 9: Cho biét cdc muc nang lugng cua nguyén tr hidré dugc tinh theo hé thuc:

R X

2
! n

eV;n=1,2,3, ... Cho hing s6 Pling h=6,625.10"* I.s, tbc do 4nh sédng trong

chan khong ¢=3.10° m/s*> va dién tich cua électron —e=-1,6.10""" C. Khi cung cdp ning
luong dé nguyén tir hidrdé duge kich thich 1én tit ca cdc muc ning lugng, cdc vach phd phat
ra khi nguyén tir nay chuyén vé muc ning luong tuong g véi quy dao K nam trong ving

A. hong ngoai.

B. hong ngoai va anh sang kha kién.

C. tir ngoai va dnh sang kha kién.

D. tu ngoai.

Cau 10: Cho biét ning luong t6i thiéu can thiét dé ion héa nguyén tir hidrd & trang thai co
ban 1 13,6 eV va hai budc séng dai nhat khi nguyén tir nay doi chuyén vé quy dao K va quy
dao L 1an luot 12 121,6 nm va 656,3 nm. Cho biét hing s6 Pling: h=6,63.10"* I.s, tdc dd
anh sing trong chan khong: ¢ = 3.10° m/s* va dién tich cua électron: —e=-1,6.10" C.

Budc séng ngan nhat khi nguyén tir nay doi chuyén vé quy dao M bang

A. 838,4 nm.
B. 486,2 nm.
C. 97,3 nm.
D. 656,3 nm.
7. Pap an
Cau Tiur khéa Kién thirc cin ¢ Cach giai
1. (D) | Hién tuong quang Kién thirc hién twong quang Lu6n c6 gio1 han quang
dién ngoai va hi¢n dién ngoai va hién tugng quang | dién cho mdi hién
tuong quang dién dién trong tuong.

trong cung c6 dac

diém
2.(C) | ..... sai khi n6i vé hién | Kién thuc hién tuong quang — | Hién tugng 1an quang
tuong quang — phat phat quang chi xay ra d6i véi chat
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quang

ran.

3.(C) | ...hién tuong quang Kién thic. Hé thiic: & = hf Nang lugng photodn tang
dién... tang tan s6 cua khi tan sb ctia bt xa
anh sang ... tang, quang €lectron

nhan nhiéu nang lugng
hon nén c6 dong nang
16m hon. Gi6i han quang
dién va cong thoat chi
phu thudc kim loai.

4. (C) | ...nguyén tur hidro HE thitc: ¢ = he G _he 6, 625.10'34.3_. 11908
duge kich thich, mot Kién thirc vé ?hang song dién _g ;1 07 ;51'1’6'10
trong nhimg birc xa o Il‘él’l birc xa thudc vung
nguyén tr nay phat ra hong ngoai
¢6 nang luong bang
1,51 eV...hang sb
Plang: h=6,625.10"

J.s, tbc d6 4nh sing
trong chan khong:
c=3.10°m/s va dién
tich cua €lectron:
—e=-1,6.10"C.
Biic xa niy nam &
trong vung

5.(D) | ..it nhat 120 photon He thirc: & _he . E 120, he
c6 budc séng bang A 600,0.10”

=4,0.10""]

600,0 nm dén dap vao
vong mac (mang ludi)
ctia mat ngudi thi mat
s€ phat hién ra anh
sang... h=6,625.10"*
Js, toc do 4nh sdng
chin

trong khong:

c=3.10> m/s. Ning
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luong t6i thiéu dé

vOong mac...

6. (B)

...chiéu mot bue xa cé
budc séng bang 0,50
pm véi cong suat 0,16
W dén mot bé mit
kim loai, ctr 10 ph6ton
thi lam bttt ra 8 s6
quang &lectron khoi bé
mit ndy... tat ca sb
quang €lectron sau khi
roi khéi kim loai sé
chuyén dong theo
cung huéng dé tao ra
dong dién...
h=6,63.101s...
c=3.10°m/s ...
—e=-1,6.10"C.
Cuong d6 dong dién
sinh ra do s quang

électron...

Céc hé thirc: &= % val=eN..

Sb photén dén trong 1s:
0,16

" hel A
électron roi1

, SO quang

kim loai
0,16

hel A
-6

1208 21005010 " ¢
6,63.107°.3.10

=51,48.10" A.

trong 1s: N, =0,8.

7. (B)

... cong suat bang 100
W phat anh sang don
sic c¢6 budc séng bang
589 nm trong mdi
truong ding hudng...

h=6,63.10"* I.s

¢=3.10°m/s. Tai vi tri
cich ngudn sang nay
mot khoang bang 2,00
m, s6 photon dap vao
mot don vi dién tich

trong magt gidy

Cac hé thuc; ¢=

P = &N,

he
A

va

S6 photon phat ra trong

P

1s: R= .
hel A

S6 photon dap vao 1 m?
cla mat cau ¢6 ban kinh
bang 2,00 m trong 1 s:

R AP 1
dzr®  he 4nrt

_589.107.100 1
©6,63.103.10° 47(2,00)*
=5,89.10""
photén/(m?.s).
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8.(A) | Khi électron ctia mét | Hé thiic r, = r,n* . 61 9
==
nguyén to  hidro o2
chuyén tr quy dao P
vé quy dao L thi
nguyén tir nay
9. (D) | ...cac muc nang luong | HE thuc tinh bude séng cua Budc séng dai nhét:
cua nguyeén tr hidrd... | buc xa: he _ E —-E, he =E, -E
nm 21
13,61
E =—————¢eV;n= 13,61
S :_13,61—(——3’62‘3\/)
2
1,2,3.... ~10,21eV
. h=6,62510"Ts... n he
. *10,21.1,6.10™"
c=3.10"m/s ...
=0,12 um
—e=-1,6.10"C. Viing tir ngoai.
...cung cip ning luong
dé nguyén tir hidrd
dugc kich thich lén tat
ca cac muc nang
luong, cac vach phd
phat ra khi nguyén tir
nay chuyén vé muc
ndng luong tuong Gng
v6i quy dao K nam
trong vung
10.(A) | ...ndng luong tdi thiéu | Nang lugng ion héa. Hé thirc 11
can thiét dé ion héa 2 ) 1 — 1 _ 1 Moy R Ry
to hop:
nguyén ti hidrd o P P P Lok LD
Uy he  \hy, h,
trang thai co ban la
13,6 eV va hai buéc 1 _ 13616107
] A, 6,63.1073.10°
song dai nhat khi ( 1 1 j
- =+ 9
nguyén tir nay doi 656,3.10° 121,610
chuyén vé quy dao K A, =838,4nm.
va quy dao L lan luot
la 126,1 nm va 656,3
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nm... h=6,625.10"*

Js..c=3.10°m/s ...
—e=-1,6.10"C.
Budc séng ngin nhat
khi nguyén tir nay doi
chuyén vé quy dao M
bang
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CHUONG VII VAT Li HAT NHAN

1. Céu tao hat nhan nguyén tir
Nguyén tir gdm mot hay nhiéu électron chuyén dong quanh mot hat nhan mang dién tich
duwong, ning hon rat nhiéu. Hat nhén c6 tit ca A nucldn trong d6 gdbm

Z proton (ki hiéu p, khéi luong m ~1,67262x107kg = 1838 m,, dién tich
+e~+1,6x10"°C)

va N=A-Znotron (ki hiéu n, khdi lugng m, ~1,67493x10 kg , khong mang dién
tich).

Ki hiéu hat nhan: /X , Z: nguyén tir s6 ; A: s6 khoi.

K{ hiéu proton: | p=H ; notron: ,n; électron: |e.
e Pong vi: Cdc hat nhén c6 cung s6 Z, khic sb N.

A 1
* Don vi khoi lugng nguyén tir: lu=-m(C)~1.661x10"kg.

— Khéi lugng ctia proton: m, =1,0073u, cua notron: m, =1,0087u.

— Mot hat nhan c6 s6 khdi A c6 khdi lugng m~ Au.

— Tir hé thirc Anh-xtanh: m=E/¢*, ta c6: lu=931,5MeV/c*.

2. Niing lwong lién két

Do hut khoi: Am=2Zm +(A-Z)m, — m.

e Cic nucldn trong hat nhan lién két v6i nhau béi luc hit (luc hat nhan). Nang lugng can dé
tich cic nuclén ra xa nhau goi 132 ning lwong lién két W

W, =c*Am=c’ [Zmp +(A-Z)m, — m} .

e Ning luong lién két riéng : Nang luong lién két tinh trung binh cho m@t nuclén:

A

&

Nang luong lién két & cang lom, hat nhdn cang bén viing.
Céc hat nhan c6 s6 khdi A trung binh (A=50-70; e~ 8,8 MeV/nuclon) bén virng
hon céc hat nhan c6 s6 khéi nhé hon hodc 16n hon (hat nhan §§ Ni bén virng nhét).
3. Phin ing hat nhan
Céc dinh luat bao toan trong phan tng hat nhan:

¢ Dinh luét bdo toan so khoi A: Tong so nuclon trude va sau phan ing bang nhau.
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e Dinh luit bio toan dién tich: Tong dai sd nguyén tir s6 Z trudc va sau phan tng
bang nhau.

e Pinh luit bao toan ning lwong toan phin: Tong ning luong toan phan (ning
lwong nghi + dong ning) trudc va sau phan tng bing nhau.

e Pinh luit bao toan dong lwong: Tong dong lugng D> p=>_my truéc va sau phan
{rmg bang nhau.
Ghi chi: Khéng c6 dinh ludt bdo toan khoi hrong.
Ning luwgng cia phan ing hat nhan Xét phan tng hat nhan: A+B—>C+D.

Goi m, =m, +m, va m_, =m. +m, la tong khoi luong cia cdc hat nhan truéc va sau phan

ung.
Ning lwgng ciia phan tng hat nhan: W =c’Am=c>(m, —m_,) .

oW >0: Phan ing téa nang lugng

oW <0: Phéan trng thu ning lwong (Phan Gmg khong thé tw xay ra; ning luong tbi
thiéu phai cung cép dudi dang dong nang ctia mdt trong hai hat A hodc B (hodc cua cé hai
hat)
Phan vmg phan hach: Mot hat nhan ning v& 1am hai hat nhan c¢6 s6 khdi trung binh va k
notron (k: hé s6 nhan notron). Ning luong toa ra khoang 200 MeV. k notron ndy c6 thé giy
ra cdc phan tng khéc tao thanh phan ing day chuyén.
— k < 1 : khong c6 phan tng day chuyén.
— k=1 : phan tng day chuyén diéu khién duoc (15 phan tng).
— k> 1 : phan tng day chuyén khong diéu khién dugc (bom hat nhan).
Phan tng nhiét hach: Phan tng tong hop hai hat nhan nhe cho ra hat nhan ning hon, chi
xdy ra ¢ nhiét dJ cao, goi 1a phan ung nhiét hach.
e Phan ting nhiét hach 1a ngudn nang luong trong Mit Trdi va trong céc sao.
e Phan g nhiét hach khong diéu khién dugc: bom khinh khi.
e Con ngudi chua thue hién duoc phan tng nhiét hach c6 diéu khién.
Ghi cha : Trong phan ung hat nhin A+ B—>C+ D:

Tong ning luong toan phan (ning luong nghi + dong ning) trudc va sau phan tmg
bang nhau:

mc® + K, +myc® + Ky =mec® + K. +mpc” + K
Dinh luat bao toan dong luong: m, v, +myv, = m.ve +myv, .

Hé thirc gitra ddng nang va dong luong: p’ =2mK .
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Khi hat nhan B dtng yén, géc @ hop bdi v, va v, dugc tinh theo hé thic:

m,K, =m.K.+m,K, + 2mc08¢ .

4. Hién twong phong xa
Hién tugng phong xa la hién tugng mdt hat nhan khong bén vitng (hat nhan me¢) tw phat bién
d6i thanh hat nhan khdc (hat nhan con) khi phét ra céc tia phong xa: A—>B+C.
Cac tia phong xa

a. Tia a

e Ban chat: Hat nhan heli §He c6 dién tich duong +2e, bi 1éch trong di¢n va tu
truong. Khdi luong: my~ 4u.

e Tc d6: 2x107 my/s.

e C6 tinh ion hod manh, di dugc quang duong vai cm trong khong khi, khong xuyén
qua to bia day 1 mm.

b. Tia B (g6m céc tia S~ 1a électron ‘e, mang dién tich 4m va tia 8" 1a pdzitron %e
— phan hat cta électron, ciing khéi luong véi électron, mang dién tich duong).

e Toc do: ~c.

e Biléch trong dién va tir truong.

¢ Di dugc quang dudng vai mét trong khong khi, xuyén qua 14 nhom day c& mm.

c. Tiay

e Ban chit: Birc xa dién tir c6 budc séng 2<10™"" m, 12 photén mang ning lugng

cao.

e Khong 1éch trong dién va tir truong.

e Tinh xuyén thau 16n.

¢ Di kém theo cac phan ra o hodc f : hat nhan con ¢ trang thdi kich thich va buc xa tia y.
Pinh luit phéng xa

Goi Ny va my 1a s6 hat nhan va khoi lugng chét phong xa lic = 0.

Goi N(7) va m(¢) 1a s6 hat nhan va khoi lugng chét phong xa vao thoi diém 1.
N(@t)=Noe ™ =Ny27"",  m(t) =mye™™ =my 27"

A : hang s6 phéng xa(don vi: 1/s)

.. 2 : . In2
T: chu ki ban ra (thoi gian d€ phan ntra s6 hat nhan bi phan rd): A= HT .

Ghi chi : 1. Trong phan ttng A— B+ C (hién tugng phong xa):
Ky +K.=W=c*(m, —my —m) .
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(tdng dong nang cac hat sinh ra bang nang lugng cua phan ing)
myK, =m.K.
(d6ng nang mdi hat i 18 nghich v&i khdi luong ciia né)
2. Trong phan ing phéng xa: KX 5>MNY+tq (ﬂt) . néu goi Nx, Ny va mx, my lan luot 1a
s6 hat nhan chua bi phén rd, s6 hat nhéan 12 san phdm phéng xa va khdi lugng hat nhan chua
bi phan rd, khéi lugng hat nhén 1a san phim phéng xa, ta c6:

NY =%:2HT_1 .

my A (for_l).
Ny Ny Tomy Ay

—_ Y

Vidu

1/ Chung to rang hat nhan “.Ra khéng bén va I hat nhan phéng xa o dé sinh ra hat nhan
con s Rn. Tinh dong ning cua hat « phét ra sau phan mg cho biét lic dau, hat nhan me
ding yén.

2/ Cho khdi lugng ban dau ctia . Ra 1a 200,00 g. Hay tinh khdi lugng *.Rn sinh ra sau
thoi gian bang 3 chu ki ban ra.

Cho khdi lugng ciia céc hat nhan: my,, =226,0254 u; m,, =222,0176 u; m, =4,0026u va
lu=931,5MeV/c*.

Huéng din

1/ Phan tng hat nhan c6 thé xay ra la: “Ra — ja + =Rn .

Nang lugng cta phan tng:

W =c? (mRa —m, — N, ) =c? (226,0254 u—222,0176 u —4,0026 u) =+44,84 MeV > 0.

Do ning luwgng phan (mg c6 gi4 tri duong nén hat nhan me “eRa c6 thé ty phan ri ma
khong can cung cap ning lugng, tic 1a hat nhin nay khong bén.

Goi K, va K lan luot 1a dong nang ciia cdc hat “oRa va jor , dinh luat bao toan nang
luong toan phan cho:

mRaC2 =my, ¢’ + K, + mocc2 +K,;

Ky, + K, =c* (mg, —mg, —m,)=W =4,84MeV . (1)

Mat khéc, tir dinh luat bao toan dong luong:

My Ve, +m, v, =0, taco: my K, =m K. Tix (1):

ma

K,+K,=4,84MeV; K, =4,76 MeV .

mRn

2/ Biat my = 200,0 g. S6 mol *Ra di phong xa sau thoi gian bang ba 1an chu ki ban ra:
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Mo s-ur _ 200,00 )3T
A 226,0254

Ra

=110,61.10" mol.

Vi ciing ¢6 110,61.107 mol *2Rn sinh ra nén khdi luong *%Rn sinh ra la

110,61.107.222,0176 =24,56 g .

5. Bai tap
Cau 1: Sau mot phan ng phan hach hat nhan do su hép thu mot notron, c6 k notron sinh ra.
Chon phit biéu ding.

A. Néu k = 1, phan tmg khong dugc duy tri.

B.Néuk < 1, s& c6 phan (mg day chuyén tu duy tri.

C.Néuk > 1, s& c6 phan ng diy chuyén tu duy tri.

D. Phan ung ddy chuyén tu duy tri khéng phu thudc k.

Cau 2: Goi Ny 12 s6 hat nhan phéng xa ban dau (r = 0) va AN 1a s6 hat nhan da phong xa sau

thoi gian 7. DO thi nao sau ddy biéu thi su bién thién ctia AN theo thoi gian?

AN 4 AN ¢
A B
No
N() """""""""""""""
0 t 0 1
AN 1 C AN 1 D
No P\
0 { 0 7

Cau 3: Trong 10 phan ung hat nhan, khi hép thu mot notron hat nhan %, U bi phan hach va

sinh ra cdc hat nhan 'SCe, hat nhan ,Zr, ba notron va k hat . Ta c6

Ak =1.
B.k = 8.
C.k=6.
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D.k = 5.

Cau 4: Cho biét khoi lugng cta cac hat ¢, notron va proton lan luot béng: my = 4,0015 u;
m, = 1,0087 u; m, = 1,0073 u va lu = 931,5 MeV/c?, hiang s A-vo-ga-dro:
N, =6,02.10% mol™. Nang lugng toa ra khi tao thanh mt gam heli bang

A. 68,39 J.

B. 68,39.10"7J.

C. 42,74 1J.

D. 42,74.10"J.

Cau 5: Cho biét hat nhan % Cophan ra phéng xa dé sinh ra hat nhan $Ni . Sau khoang thoi
gian bang 10,54 nam thi 75% s6 hat nhan $Co bj phan ra. Chu ki ban rd ciia % Co bang

A. 3,51 nam.

B. 2,64 nam.

C. 10,54 nam.

D. 5,27 nam.
Cau 6: Cho biét lu=931,5MeV/c’, tbc d6 dnh sing trong chan khongc=3.10°m/s, va dién
tich ctia électron —e =—1,6.10""" C. Khéi lugng va dién tich cua hat nhan % U 1an lugt bing
A.235,0gva 1,6.10°C.
B. 235,0 g va 1,5.107°C.
C. 3,9.10%kg va 1,5.10°7 C.
D. 3,9.10 ®kg va 3,8.107" C.
Cau 7: Xép theo thir ty bén viing ting dan ciia cdc hat nhan sau:
A. U PFe; L.
B. 2Fe; 5U; :C.
C. ILi; 5U; XFe.
D. IC; XFe; [Li.
Cau 8: Notron mang dong ning 1,1 MeV dugc ban vao hat nhan liti {Li bén viing, ding yén
sinh ra hat o va hat nhan °T. Cho biét hat a bay ra theo phuwong vudng goc véi hat °T va

ning luong cia phan tng 12 0,8 MeV. Pong ning cua hat  bang
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A. 0,9 MeV.

B. 0,2 MeV.

C.0,3 MeV.

D. 1,1 MeV.
Cau 9: Biét rang dong vi ';Cla chat phong xa c6 chu ki ban rd bang 5600 nam trong khi ';C
bén vimg. Trong co thé séng, ty sb gilta cdc s hat nhan ''Cva >C 1a hang sb, bang
1,00.107". Trong mot mau xuong dong vat chét cach day 11200 nam, ty s6 trén do dugc béng

A. 0,25.107",

B. 0,50.107".

C. 0,75.107".

D.0,15.10™".

Céu 10: Sau mot loat phéng xa o va B, hat nhan urani %, U phan ra thanh chi *5Pb véi chu

ki ban rd bang 4,6.10° nim. Gia sir ¢6 mot khdi da ban dau chi chira %sU ma khéng chira

**Pb nhung hién nay lai chira 3,8 mg “5Pb va 140,6 mg *sU. Tudi cia khbi da hién nay

bing
A. 1414 tri€u nam.
B. 294,4 triéu nam.
C. 10,9 triéu nam.

D. 204,1 triéu nam.

6. Dap an
Cau Tir khoa Kién thirc cin c6 Céch giai

1. (C) | Sau mot phan trng Phan tng phan hach hat Can c6 s6 notron sinh ra 16n
phan hach hat nhan nhan hon sb notron hap thy trong mot
do sy hip thy mot phan tng phan hach dé c6 phan
notron, c6 k notron {rmg diy chuyén.
sinh ra...

2.(B) | Nplaso hat nhin Hé thire: N=N,27" | SO hat nhan da phong xa: Ham
phéng xa ban dau (1 = s6 AN =N, (1-2""") ting tir 0
0) va AN 1356 hat theo 7 va c6 ti€ém can ngang di
nhan da phong xa sau qua N,
thoi gian ¢. DO thi...

3.(C) | ..khi hap thu mot Dinh luat bao toan dién | S6 dién tich duoc bao toan:
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notron hat nhan %) U
bi phan hach va sinh
ra c4c hat nhan ' Ce,
hat nhan ,Zr, ba

notron va k hat -

tich

924+0=40+58+0+x(-1); x
=6

4.(B) | ..khoilugngcuacdc | Hg thae: W =c*Am va | Nang luong toa ra khi tao thanh
hat o, notron va hé thie tinh s hat mot hat nhén heli:
roton 1an lugt bang: =c? —
p C g nhan: N — m.N , W=c (2mp +2m, m(x).
mg = 4,0015 u; m, = m,
Vi trong mét gam heli c6: LV,
1,0087 u; m, = smete ",
1,0073 uva lu= hat nhin heli nén nang luong
2 1% .
931,5 MeV/c , hang phéi tinh béng:
s6 Avogadro: LN
o == (2m, +2m, -m, }.931,5.1,6.10™
N, =6,02.10* mol . m T _
Nang lugng toa ra khi =68,39.10"]
tao thanh mot gam
heli
5.(D) | ...hatnhan $Cophan | H¢ thirc: N=N,27"" S6 hat nhan Co con lai: 25%.
rd phéng xa dé sinh ra Vay:
hat nhan $Ni. Sau Nﬁ ~0,25= i =0T
khoang thoi gian 0
. 10,54 5
bang 10,54 nidm thi T= — 5,27 nam.
75% sb hat nhan
%Co bi phan ra. Chu
ki banrd cia $Co
bang
6.(C) | ...1u=9315MeV/c*... | Kién thic cau tao hat

c=3.10m/s,...
—=-1,6.10"C.
Khéi luong va dién

tich ctia hat nhan U

nhan

931,5.1,6.10™"
lu=m s
(3.108)
=165,6.10 “kg
m=235.165,6.10"kg
=3,9.10kg
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lan luot bang

¢=92.1,6.10" =1,5.10""C

7.(A) | ... th ty bén vimg Kién thirc ciu tao hat ¥Fe 1a hat nhan c6 s6 khbi
ting dan cua céc hat nhan trong khoang tir 50 dén 70 nén
nhan bén viing nhit.

8. (B) | Notron ...dong ndng Dinh luét bao toan nang | K+ K, =-0,8+1,10=0,3 MeV
1,1 MeV duoc bin lwong toan phan va (1)
vao hat nhan liti {Li | dinh ludtbdotoandong | 5 —5 + 5
bén vimg, dimg yen | MU TS (5 45,
sinh ra hat o va hat hat nhan

2m K, =2m K, +2m K.;
nhan °T ...hat o bay
1.L10=4K, +3K, (2)
ra theo phuong vudng (1) va (2)
gde v6i hat 1T va K, =0,2MeV; K, =0, MeV .
nang lugng cua phan
ung la 0,8 MeV.
Dong nang cua hat o
bang:

9.(A) | ..dongvi {Clachat | Dinh luat phong xa: No _1 0010 ;
phéng xa ...chukiban | N()= No27'". Ny
rd ... 5600 ndm... ;C NN
bén viing...co thé Ny, Ny
sdng, ty sd gitra cdc =1,00.10".2
s6 hat nhan ';Cva =0,25.10"

C 1a hang sd, bang
1,00.10"...mot mau
xuong dong vat chét
cach day 11200 nam,
ty s trén do duogc
10.(D) | Sau ... ph6ng xa ava | Dinh luat phéng xa. Hé

S, hat nhan urani ;U
phan ra thanh chi

%Pb ...chu ki ban ra

thuc:

28200 ur_y),
140,6 238 ’

t=0,2041.10° nam.
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...4,6.10’ ndm. Gia st
c6 mot khoi da ban
dau chi chtra %y U ma
khong chia 5 Pb
nhung hién nay lai
chtra 3,8 mg *5Pb va
140,6 mg %2 U . Tudi

cua khoi dé hién nay
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