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LOI NOI PAU

Hién nay ki thi tot nghiép trung hoc pho théng va ki thi tuyén sinh dai
hoc — cao ddng nhdp lai thanh mét ki thi QUOC GIA, mén khoa hoc tu nhién
la t6 hop cua mon vat li, hoa hoc va sinh hoc dwoc lva chon hinh thiec thi tric
nghiém khdch quan, cdu tric cia dé thi thwd’ng c6 40 cdu héi cho moi mén,
don vi kién thirc rong, hau nhw vao tat ca cdc phan cua chuong trinh, do vdy
cdac em hoc sinh khong nén hoc ti, hoc léch ma can hoc hiéu va biét vin dung
todan bg chwong trinh vao bai lam, phdi tw bo sung nhitng phan Ii thuyét ma
cac em con chwa ndm viing.

Tai liéu “Hg thong li thuyét Vit Iy 127 véi néi dung khd ré rang, ngdn
gon, co cdap nhdt thém cdac so do giai nhanh, thudn tién cho viéc on tdp nhanh
phuc vu trude ki thi QUOC GIA hang nam, nham gitip cdc em ¢é tw lidu 6n
tap, ciing cé kién thirc can thiét dé tw tin bude vao ki thi.

Qua nhiéu nam giang day, boi dwéng hoc sinh én thi tot ‘nghiep quéc gia

, Xét tuyén vdo cdc trieong dai hoc va cao dang, toi nhan thay Trong bai thi
cua cdc thi sinh thuong hay bi nham lan vé i thuyét. Diéu nay la do cdc em
chwa quan tam ding mikc dén viéc hoc Ii thuyét, chi quan tam gidi bai tdp, c6
thé do hoc sinh chwa c6 tai tiéu tham khéo phii hop, ciing cé thé hoc sinh chira
co phwong phap hoc li thuyét hiéu qua.

Dé c6 thé dat két qua tot trong ki thi thi bai lam cia thi sinh phdi hodn
thién day dii, chinh xdc khéng chi cdc cdu héi dang bai tdp ma con phdi trd 16i
chudn cdc cdu héi dang Ii thuyét. Muén dat dwoc nhuw vay cdc em phai dau tu
thoi gian dé én luyén phit hop, hoc phdi hiéu ban chdt ciia tirmg van deé, tirmg
noi dung kzen thitc, co nhu vdy cdac em moi khong nham lan khi lam bai.

Dii ¢é gang nhiéu, nhung chdc chan khéng tranh khéi sai sét, rdt mong
nhan dwoc y kzen dong gop, hodc nguyén vong tir cac em hoc sinh, cac quy
thay cé dé cuon tai lieu nay duoc day du hon.

Hi vong rang tai lieu “H¢ thong Ii thuyét Vit Iy 12” nay la nguoi ban
dong hanh, givip cdc em én luyén ving chdc, kip thoi dé hoan thién kién thirc,
ky ndng lam bai dat két qua cao nhdt trong ki thi,... tao cho cdc em ty tin budc
vao ky thi QUOC GIA hang nam.

Xin tran trong cam on !

Thanh pho HCM, théng 5 nam 2018
Nguyén Van Binh - Doan Van Luong

(Tai liéu gbc cta thay Nguyén Van Binh gui ting, t6i cap nhat thém cac so
do giai nhanh, xin thay Binh lugng thir cho t6i chia sé mién phi tai liéu nay)
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Chuong 1 DAO DONG CO’
Chudng nay gém 5 chu dé: —
Chu dé 1.1. Dai cwong vé dao dong diéu hoa ' |
Chii dé 1.2. Con lac 10 xo —

Chii dé 1.3. Con lic don.
Chii dé 1.4. Céc loai dao djng
Chu dé 1.5. Do 1éch pha. Tong hop dao dong

CHU PE 1.1. PAI CUONG VE DAO PONG PIEU HOA

1. CAC PINH NGHIA VE DAO PONG
1.1. Dao dfng: Dao dong la chuyén dong qua lai ciia vat quanh mét vi tri can béng.
1.2. Dao déng tuin hoan:
a) Dinh nghia: Dao dong tuan hoan 1a dao dong ma trang thai dao dong cua vat duoc 1ap lai nhu cii
sau nhitng khoang thoi gian bang nhau.
b) Chu ki va tan s6 dao dong:
* Chu ki dao dong: 1a khoang thoi gian ngan nhét sau d6 trang thai dao dong duoc 1ap lai nhu cii(hay 1a

khoang thoi gian ngin nhét dé vat thuc hién xong mot dao dong toan phan). Ki hiéu: T[s]

* Tén 56 dao dong: 1a s6 1an dao dong ma vat thuc hién dugc trong mot don vi thoi gian. Ki hiéu: f[Hz]
. s x 1

* Moi quan hé chu ki va tan so dao dong: T=— =%

(N la s6 dao dong toan p]zci‘n ma vt thuc hién dwoc trong thoi gian t)
1.3. Dao dfng diéu hoa: Dao dong di€u hoa la dao dong dugc mo ta bang mot dinh luat dang cosin hay
sin theo thoi gian t: X =A. COS(cot + (p) . Trong d6 A, ®, ¢ 1a nhiing hang s6
2. DAO PONG PIEU HOA
2.1. Phuong trinh dao dong diéu hoa x = A.cos(ot+¢)
Trong do:
e x : li d9, 1a 6 doi cua vat xo véi vi tri can bang[cm;m)]
e A:bién do, la do doi cuc dai cuia vat so véi vi tri can b'flng [Cm; m] , phu thudc céch kich thich.
e o: tin sd goc, 1 dai lugng trung gian cho phép xéac dinh chu ki va tan s6 dao dong [rad]
. ((ot + (p): pha cua dao dong, l1a dai lugng trung gian cho phép xac dinh trang thai dao dong(x,v,a)
cua vat & thoi diem t bat ki[rad]
e ¢ : pha ban dau, 14 dai luong trung gian cho phép xac dinh trang thai dao dong ctia vét ¢ thoi diém
ban dau [rad] ; phu thudc vao cach chon géc thoi gian.
Schiy: A, o luén duong. ¢ : c6 thé am, dwong hodc bang 0.
2.2. Chu ki va tan s6 dao dong diéu hoa ‘ o
Dao dong diéu hoa la dao dong tuan hoan vi ham cos la mgt ham tuan hoan c6 chu ki T, tan so f
a) Chu ki: T=2n/w
b) Tan so: f=w/2n
2.3. Van toc va gia toc trong dao dong diéu hoa . )
a) Vin toc: Van toc tac thoi trong dao dong diéu hoa dugc tinh bang dao ham bac nhat cua 1i do x

theo thoi gian t: v = x* = - @Asin (ot +¢) hay v=-wAsin(ot+e) (cm/s; m/s)
b) Gia téc: Gia toc tire thoi trong dao déngdiéu hoa dugc tinh béng dao ham bac nhét cua van tbe
theo thoi gian hoidc dao ham bac hai cta li d6 x theo thoi gian t: a = v’ =x"* = - @’ A cos(ot + )
a=-w’Acos(ot + ) (cm/s?; m/s?)

3.LUC TAC DUNG ( LUC KEO VE)
. Hop luc F tac dung vao vat khi dao dong diéu hoa va duy tri dao dong goi 1a luc kéo vé hay 1a lyc
hoéi phuc.
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@) Dinh nghia: Luc hoi phuc 14 lyc tic dung vao vat khi dao dong diéu hoa va c6 xu hudng dua vat
trd vé vi tri can bang
b) Biéu thirc: F =ma = —-kx = —mn°X
Hay: F = —mo’Acos(ot + ¢)
Tt biéu thirc ta thay: luc hdi phuc ludn hudng vé vi tri can bing cta vat.

¢) Dg lon: |F| = k|X| = mc02|x|
Ta thay: Iyc hdi phuc c6 d6 16n ti 18 thuan véi li do

+ Luc hoi phuc cyc dai khi x = £ A, ltc d6 vat ¢ vi tri bién: F, =kA = mo?A

+ Luc hoi phuc cuc tiéu khi x = 0, lac d6 vat di qua vi tri can béng: F..=0
Nhan xét:

+ Luc hoi phuc luén thay ddi trong qua trinh dao dong

+ Luc hdi phuc doi chiéu khi qua vi tri cdn bang

+ Luc hoi phuc bién thién diéu hoa theo thoi gian cung pha vdi a, nguoc pha véi x.

4. MOI LIEN HE GIUA CHUYEN DPONG TRON PEU VA DAO DPONG PIEU HOA
Xét mot chat diém M chuyén dong tron déu trén mot duong tron tim O, ban kinh A nhu hinh vé.

+ Tai thoi diém t = 0 : vi tri ctia chat diém 14 Mo, x4c dinh boi goc ¢ M,
+ Tai thoi diém t : vi tri ctia chat diém 1a M, xéac dinh boi goc (cot + (p) \
+ Hinh chi¢u ciia M xuong truc xx’ 1a P, c6 toa do x:

x = OP = OMcos (ot + ) X

Hay: x =A.cos(ot+¢) O x P
Ta thay: hinh chiéu P cta chat diém M dao dong diéu hoa quanh diém O.

Két ludn:

a) Khi mot chat dlem chuyén dong déu trén (O, A) voi tbc d6 goc ®, thi chuyén dong cua hinh
chiéu ciia chat diém xudng mét truc bat ki di qua tim O, nam trong mit phang quy dao 1a mot dao dong
diéu hoa.

b) Nguoc lai, mot dao dong diéu hoa bat ki, c6 thé coi nhu hinh chiéu ctia mot chuyén dong tron
déu xuong mot duorng thang nam trong mat phang quy dao, dudng tron ban kinh bang bién do A, téc do
gbc ® bang tan sb goc ca dao dong diéu hoa.

c) Biéu dién dao dong diéu hoa bing vécto quay: Co6 thé biéu dién mot dao dong diéu hoa co

phuong trinh: X = A.cos (cot + (p) bang mot vecto quay A y
+ Goc vecto tai O ];/ ‘\+
— — A
A
OI @ X

A < +Dodai: ‘A‘ ~

+(A0X)= ¢
5. CAC CONG THUC PQC LAP VOI THOI GIAN
2 2
p 4 X \' .
a) Moi quan hé giiva li dp x va van toc v : A +W =1, [E : ellp]
2 2 2

\Y

v X
Hodc: A% =x° +F hay v’ = @’ (A* —x?) hay Yol

b) Méi quan hé giita li dj x va gia toc a : a = —w°X

DChity:
o ax<0;x e[-A+A]
e Vi khi dao dong x bién d6i — a bién d6i — chuyén dong cua vit 1a bién d6i khong déu.

2 2
¢) Méi quan hé giiva vin toc v va gia toc a : (LJ +( ? j =1; [E:elip]
oA oA
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2 2 2 2
\Y a 2 20,2 2 a
Hay ——+-———=1hay a° =’ (v;, —V’) hay ——+——=1
Vmax Vmax Vmax max
2 2
o v: o a
Bién do: A? =—+—
() (O]

6. PQ LECH PHA TRONG DAO PONG PIEU HOA
Tacé: x=A.cos(ot+¢) = Acos(wt+¢,)

Vv =-0Asin(ot+¢)= oAcos(ot+ e+ g) =V, _.cos(ot+o,)
a=-o’Acos(wt +¢) = w’Acos(wt +@+n)=a,,, cos(ot+@,)

7T
- (px:(pv_E:(pa_Tc

Két kuan:
- Van tdc v vudng pha véi ca x va a (v sém pha hon x mot goc 7/2; v tré pha hon a mot goc n/2)
- Li d6 x nguoc pha véi gia toc a (a sém pha mot goc m so vai x)
7. PO THI TRONG DAO PONG PIEU HOA
7.1.Téng quan vé do thj:
a) Do thi theo thoi gian:
- D6 thi cua li do(x), van toc(v), gia tée(a) theo thoi gian t: ¢o dang hinh sin
b) Dé thi theo li dé x:
- P thi ciia v theo x:  — D6 thi c6 dang elip (E)
- D6 thi chaatheo x: —> D) thi cd dang la doan thfmg
¢) Do thi theo vin toc v:
-Po thi ciaatheov:  — DO thi c¢6 dang elip (E)
7.2. Do thi ciia dao dpng diéu hoa: x = Acos(wt+e)
-Xét phuong trinh dao dong diéu hoa: x = Acos(ot+o), néu chon géc thoi gian va chiéu duong truc toa do
thich hop dé @ = 0. Ta lap bang gia tri sau dé v& d6 thi ctia ham diéu hoa x = Acos(ot+¢) .
Bang bién thién 1: x = Acos(ot)
T T 3n 21 4

t| o | — | = | = | =
20 0 20 0) A . 37
T 3n 0 @ 2 N
ot 0 E T ? 2n \/ 21 Jw \/ >
0

X | A -A 0 A —A

X

1 o

-Ttr d6 thi, ta c6 chu ki dao dong diéu hoa:T = 2—“ Vatinsd: f= ==— . => a)=2—ﬂ=27zf :
® T 2n T

-Bién d6: Gia trj 16n nhét trén truc tung ( V61 O 1a VTCB)

, 2
Bing bién thién 2: X = Acos?ﬂt )

t o |14 T2 |314 [T AT A AN ;'

0 /0 |z fm |3 [ A 5 5

T 2 2 TN/ T\ N\
A |0 A |0 A : SN N f

X

o R U, . . ) Puong biéu dién li d6 x = Acos(wt + @) véi 9 =0
- Do thi cua dao dong dicu hoa 1a mot duong hinh sin
=>Nguoi ta goi dao dong di€u hoa la dao dong hinh sin.
Luwu y: Trong d¢ tric nghiém chi cho d0 thi va x4c dinh phuong trinh, nén phan cach vé& do thi cac HS ty tim

hiéu.
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7.3. Do thi va so sdnh pha ciia cdc dao dong diéu hoa: x; v; a.
- V& d6 thi cho truong hop ¢ = 0.
t 0 T/4 T2 3T/4 T
X | A 0 -A 0 A
\ 0 -An O Ao 0
a |-Ao’ 0 A’ 0 -Ae?

a. B0 thi cua ly d6 dao dong diéu hoa:
- Khi @ =0: x=Acos(wt) = Acos(z—”t).

XA
A 3 .
b. B0 thi cia vantoc: V= -Aoasm( t)
0 T T/ T >t -Luwu ¥ tai gbc O cua v vat doi chiéu chuyén dong ( Gmg véi
A vi tri bién cua x) va tai cac bién cua v ing v6i VTCB cua x.
VA ¢.Do thi ciia gia toc: a = -w?Acosot (¢ = 0)
Aw a= -Amzcos(z-l-—“t)
0 >, +Nhén xét: . .
-Néu dich chuyén do6 thi v vé phia chiéu duong cua truc Ot
-A® mot doan T/4 thi d6 thi v va x cung pha.
aA Nghia la: v nhanh pha hon x goc n/2 hay vé thoi gian 1a T/4.
A’ -Néu dich chuyén d0 thi a vé phia chiéu duong cia truc Ot
o - mot doan T/4 thi d thi a va v cing pha. ‘
Tt Nghia la: a nhanh pha hon v goc 7/2 hay v€ thoi gian la T/4.
A -D¢ thay a va x nguoc pha ( trai dau)

7.4. Do thi ciia ly d ,vin téc va gia toc dao dong diéu hoa vé chung trén 1 hé toa dé:
a. Ly do: x=Acos(ot+g),

b. Van toc: v = X' = -Awsin(ot+e) = Aocos(ot+e +g).
[V|max = A khi sin(ot+e) = 1.

=> Toc do cua vat dao dong dieéu hoa dat gia tri cuc dai khi vat qua vi tri can bang.

c. Gia toc: a = V' = [-Awsin(ot+)] = -Aw?cos(ot+e) = -o’X. —>a = -An?cos(ot+¢) = -0X
|almax = Aw? khi cos(wt+e) =-1.
=>Gia tdc cila vat dao dong diéu hoa c6 d6 16n dat gia tri cuc dai khi khi vat & bién( [x| = A).

X, V, a
A
(,I)ZA """"" i D ~ Tt T : """"" ': """""
1
1 1 1 1
A ["7777777=" i d VTN AT FooTToTToo iy diainiet SR CT¢ 3
A ey £ ——— L (T T N —c------- L S— !
: | | | :
| | | | I
| | | | |
| | | | I
1 1
o | [ T/2 | T | . t
: | | | : — ()
| | | | | |
A - N\ S--- e LT _____ [ IR N, oo NS - do LS |
: | | : | Lv(t)
—-oAf[--f---F oo SRR oo - Ry bbby REEEEEEEEEE !
> 1 1 1 1 | 1
- A ________ e | I__________' ____________
T :

Pudng biédu di&n x(t), v(t) va a(t) v& trong ciing mot
hé truc toa d6, ang véi ¢ = 0
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7.5: Do thi ning lwong trong dao dpng dicu hod

a. Su bdo toan co niang:
Dao dong cua con lac don, va con 14c 16 xo dudi tac dung cua luc thé (trong luc va luc dan hi ...) va khong c6
ma sat nén co nang cia nd dugc bao toan. Vay co nang cua vdt dao dong dwoc bao toan.

b. Biéu thirc thé ning:
e Xét con lic 16 xo. Tai thoi diém t bat ki vat ¢6 li do W

x= Acos(ot+@) va 10 xo ¢6 thé ning:

Wt=l kx? = l kA2cos?(ot+)
2 2

R |

1
e Thay k = ®?m ta dugc: W= E Mw?A%cos?(ot+o)

@]
s f-----
INE

vy

e D6 thi Wiimg v6i trudng hop ¢ = 0 ¢ hinh bén.
¢. Biéu thirc ddng ning:
e Tai thoi diém t bat ki vat ning m co vén tde
v = -Awsin(ot+e) va ¢6 ddng nang

1
Wi=—mv? = E mAZ(DZSinz(OJt"'(p)

e D6 thi Wqatmg vé6i trudng hop @ = 0 & hinh bén.

d. Biéu thirc co ning: O

o Co nang cua vat tai thoi diém t:
W =W, + Wy

—y

T/4 T2

1
= E Mw?A2cos?(ot+) + E MA2wm?sin?(wt+)

= % Mo2A2[cos?(wt+) + sin(wt+e)]

INE
N[~
—y

1
W = > mw2A2 = const. @)

e D6 thi Wy, Wy vE trong cung mét hé truc toa do ¢ hinh bén.

7.6. Phwong phdp xdc dinh phwong trinh tiv dé thi ( Poc do thi):
a. Xac dinh bién d4: Néu tai VTCB x=0 thi:

X = Xmax =A (T s6 liéu trén do thi ta c6 thé xac dinh A ).

V = Viax =0A (T s liéu trén d thi ta c6 thé xac dinh Vimax ).

a = amax = ©2A (T s6 liéu trén db thi ta c6 thé xac dinh amax ).

b. Xac dinh pha ban diu o:

.13 13 | A , X V,
-Néu 1a ham cos, dung cong thirc : cos ¢ = KO ;COS @, =—2;COS @, = B

max max

Luuy: Voi dd thi x= Acos(wt+o) ; luc t =0 db thi cét truc tung tai Xo ( X = Xo: C69 vi tri dac biét cua Xo ;
mdi xo c6 2 gia tri didc biét ciia @ twong ung trai ddu , ddu cia @ nguoc diu véi van tde v; riéng cac vi tri
dac biét: Xo= A=>¢ = 0; Xo= -A=>¢ =n . Vay c6 16 gia tri dac biét cuia @)

c. Xac dinh chu ki T ( Suy ra thn s6 f hoiic thn sb o0C ®):

Nhan dang thoi diém trang thai 1ap lai, hay chu ki T 1a khoang thoi gian giita hai diém cung pha gan nhat . Roi

suy ra tan so f (hodc tan so goc ®)

- Dya vao thoi gian ghi trén do thi va pha ban dau, vé lai duong tron Fresnel d€ xac dinh goc quét twong ung vai
A

thoi gian sau d6 ap dung cong thuc tim o: @ = ?(:

= Luu y:

- Cac d0 thi dao dong diéu hoa cua li d6 (X), van toc (v) va gia toc (a) bién thién diéu hoa theo ham s sin va

cos voi chu ki T. ) ) i )

- Cac do thi dong nang va the nang bién thién tuan hoan theo ham so sin va cos voi chu ki T/2
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% Van dung giai cac bai tap vé d6 thi, chung ta quan sat dd thi tim ra cac dai luong dwa quy luat sau:

+ Tim bién d6 dao dong dyra vao truc gidi han cat diém nao dé trén truc tung (tim bién d6 A, A® hoac Awz)

+ Tim chu ki dao dong dua vao sy lap lai trén truc thoi gian, hoac dya vao khoang thoi gian gan nhat cung pha dé

vat nhan giatri nao do.
+ Tai thoi diém t thi x =2, v="?, a=? nham tim dugc pha ban dau ¢ va chu ki T. Suy ra tan so goc o.

+ Dya vao duong tron va van dung cac cong thirc cua dao dong tim cac dai lugng va cac yeu to can tim

d.Luwoc do pha ban diu @ theo cdc vi tri dic biét xo

V<0

v

N I S e

' | | :
‘¢ .l' 'l' 'l. > I | |
Yo Vsa Vaa e T2 Voa Va2

Vantdc: 0
: : | | I : ) I —2
0 +Vmax ¢Vmax $Vmax\/§ _Vmax\/§ —Viax — Vinax 0
¥ F F
Gia t6 o2 \/_ 2 2 \/E 2
- ! max\/z 3
2 amax\/_/max\/—/ , 0 am% a Ig,amz:x‘/_g -I(uZA‘
| i l i | | I X
4—N—N—> <—N—N—><T—>
/ /4 %4 %2 %2 7 24 %4 12
@ 8 =5 Email: doanvluong@gmail.com
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CHU PE 1.2. CON LAC LO XO
1. Pinh nghia con lic 10 xo: #
Con lac 10 xo 1a mot hé théng gom mot 10 xo c6 do cimg k, khdi luong khong dang ké
(li tuong) mot dau cb dinh va mot dau gin vat ning c6 khdi lvong m.

A k
2. Phuong trinh dfng luc hoc ciia vat dao dong dieu hoa trong CLLX:
X +o°x=0 (*) @m

Trong toan hoc phuong trinh (*) dugc goi 1a phuong trinh vi phan bac 2 c6 nghi¢m:
X = A.cos(ot +¢)

4. Tan sb géc: o= K
m
5. Chu ki va tan s6 dao dong:
* Chu ki dao dpng: T= Zn\/g
* Tin s6 dao dng: f= ERNLS
2t V' m
9 Chiiy : Trong cac cong thie trén m (kg); k (N/m)
6. Dong nang, the nang va co niang:
a) Dong nang: Wiq = % mv?

Wq = %mmZAZSinz(mt+ ¢)= %kA2 sinf(ot+ @) =Wy sin(ot+ ¢)

1-cos(2wt + 20) )= Wy

= W
o( 5

+ %cos(ZmHZcp +7)

W4 Z%- %COS(Zwt+ 209)

b) Thé ning: Wi = % kx?

Wi = %mmzAzcosz(wH )= %kAZCOSZ(wH ¢) = Wocos*(t + ¢)

1+cos(2wt + 20) ) = Wy
2

Nhén xét: Dgng nang va Thé nang nguec pha nhau.

c) Co nang: Co nang bang tong dong nang va thé nang.

= WO(

+ %003(2®t+2(p)

W =Wq+W; = %mmZAZ: %kAZ:const.

W= Zmy2 + %kxzz Lyaz= %msz2 = %mvﬁlax
W = Wamax = Wimax = const

2mm?

W =2mn’ f?A? = A2
T2

d) Cdc két lugn:
e Con lac 10 xo dao dong di€u hoa véi tan so f, chu ki T, tan s6 goc ® thi dong nang va thé nang
bién thién tudn hoan v&i tan s6 £ = 2f, chu ki T” = T/2, tAn s géc © = 2.

e Pong ning va thé ning bién thién tuan hoan cing bién do, cing tan sé nhung léch pha nhau goc
7 ( hay nguoc pha nhau).
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e Trong qua trinh dao dong diéu hoa co su bién d6i qua lai gitta dong nang va thé niang, mdi khi
dong nang giam thi thé ning ting va nguoc lai nhung tong cua ching tic 1a co ning duge bao
toan, khong ddi theo thoi gian va ti 1& thuan vai binh phuong bién d dao dong.

. L . : : T T

e Khoang thoi gian ngdn nhat giira hai 1an dong nang bang thé nang la At_, = > = 2

e Co ning cua vat = dong ning khi qua vi tri can bang = thé nang & vi tri bién.
7. Ghép 10 xo: .
Cho hai 10 xo 1i tuong c6 do cing lan luot 1a ki va ko. Goi k 1a d6 cung cua hé hai 16 xo.

) ) k k
@) Ghép néi tiép: 1.1, 1 o Kk
k kK, k, +k,
b) Ghép song song: k =k, +k,
¢) Ghép co vit xen giita: k=k, +Kk,

8. Cit 10 xo:

Cho mdt 16 xo li twéng c6 chiéu dai tu nhién /,, d6 cting 1a ko. Cat 16 xo thanh n phan, ¢é chiéu
dai 1an lugtla 7,,7,,..., 0, . D cung tuong ung la ki, Ka,..., kn. Ta c6 h¢ thirc sau:

kKolo =K/t =k,l,=...=K 0,

9.Viét phwong trinh dao dong nho may tinh fx-570ES khi ¢6 xo va vo:
+ Tinh tan s6 goc ® (néu chua co).
+ Thao tac trén may: [SHIFT|[MODE] 1] (man hinh xuét hién Math)
MODE|[2 (man hinh xut hién CMPLX )
SHIFT|[MODE] @ (chon don vi do goc 1 rad),

nhap Xo - -2 i (bim dé nhap sb 4o i) {7 (hién thi két qua dang a + bi)
w

5 (hién thi két qua dang A £ @).
+Phuong trinh dao dong: X = A(cosmt + @).

CHU PE 1.3. CON LAC PON (CON LAC TOAN HOQC)

I. CON LAC PON
1. Pinh nghia con lic don:

Con lic don 1a mot hé théng g(‘A)m mot sgi day khong gian khéi luong
khong dang ké co chiéu dai ¢ mot dau gin c¢b dinh, dau con lai treo vat ning
c6 khoi lugng m kich thudc khong dang ké coi nhur chét diém.

2. Phurong trinh dong lue hoc (phuong trinh vi phan): khi o <10°

s +w’s=0
3. Phuwong trinh dao dfng ciia con lic don
- Phuong trinh theo cung: s =S,c0s(wt+¢)
- Phuong trinh theo goc: o = 0, Cos (ot +¢)
- Mbi quan hé So va o, So = a,f

4. Tan so goc. Chu ki va tan so dao dong ciia con lac don

* Tdn so géc: o= %
* Chu ki dao dong: T= zn\/z
g9
* Tdn s6 dao djng: f= 2i %
T

5. Ning lwrong dao dong diéu hoa ciia con lic don
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5.1. Trwong hop tong qudt: véi géc o. bat ki
mv?
2

b) Thé nang: We=mgh=mg/ (1-cosa)vih= ¢(1-cosa)

2

¢) Co ning: W = W4 + W, = +mg/(1-cosa) = %mvfnax =mg/(1—CoS0l,, )

5.2. Truomg hop dao dong diéu hoa:
a) Dong nang:
2
Wq = m;/ mav=s=-0S,sin(ot+ ¢)

W, :%mv2 :%mafsg sin’ (ot +¢)

b) Thé néng:

* Néu goc nhé (o <10°), ta co: 1 - coso = 2.sin2% ~ 0‘7

W, :%mgmz (a: rad)
*Ma: oq~sina=> Wt_imf_lmmzs2
1 2 0 2

*Ma: s = Secos(ot +¢) —» W, =%mc0280 cos’ (ot +¢)

c) Co ndang:
mV2 1 mg 2 22 2 1 22
W =Wqg+ W= +§75 = EmmS [sm (ot +¢)+cos ((ot+(p):| = 5 Mo S
W =1ms§ =lmcoZS§ =1mg€a§ = const .
2/ 2 2

d) Cic két ludn:

e Con lic don dao dong diéu hoa véi tan sd f, chu ki T, tan s6 goc o thi dong ning va thé ning bién
thién tuan hoan véi tan s6 £ = 2f, chu ki T’ = T/2, tin s6 goc o' =2 ®.

e Dong ning va thé ning bién thién tuan hoan cing bién d9, cung tan sé nhung léch pha nhau goc
7 ( hay nguoc pha nhau).

e Trong qua trinh dao dong diéu hoa c6 su bién d6i qua lai gitra dong nang va thé nang, mdi khi
dong nang giam thi thé niang ting va nguoc lai nhung tong cta chung tic 1a co ning dugc bao
toan, khong ddi theo thoi gian va ti 1¢ thuan véi binh phuong bién do dao dong.

e Khoang thoi gian ngin nhat giira hai 1n dong ning bang thé ning la At = TE = % .

» Co nang cua vat = dong nang khi qua vi tri can bang = thé ning & vi tri bién.

6. Luc hoi phuc (luc kéo vé)

F=mZs
l
7. Cac cong thirc doc lap véi thoi gian
2
a) Moi quan hé giira s va v: S =5+ —
)
b) Méi quan hé giita s va a: a=-'s
2 2
Ao A e~ < 2 \Y a
¢) Moi quan hé giira a va v: So=—+—
o o
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CHU PE 1.4. CAC LOAI DAO PONG
1. HE DAO PONG

, H¢ dao dong gém vat dao dong va vat tac dung luc kéo vé 1én vat dao dong.

2. CAC LOAI DAO BbONG
2.1. Dao dong tu do

a) Dinh nghia: Dao dong tu do 13 dao dong ma chu ki (tan sd) chi phu thudc vao cac dic tinh cua
hé ma khong phu thudc vao cac yéu t6 bén ngoai.

b) Diic diém:

- Dao dong tu do xdy ra chi dudi tac dung ctia ndi lyc

- Dao dong tu do hay con dugc goi 1a dao dong riéng, dao dong véi tan sd goc riéng 0y -

¢) Piéu ki¢n dé con lic dao dong tw do la:

Céc lyc ma sat phai rat nho, c6 thé bo qua. Khi ay con lic 16 xo va con lic don s& dao dong mai
mai vdi chu ki riéng.

+ Con lic 10 xo: dao dong vai chu ki riéng T = 2n % ( T chi phy thuoc m va k)

+ Con lac don: dao dong véi chu ki riéng: T =2n \/Z
g

S Chi y : Con ldc don chi ¢é thé thé coi la dao dong tw do néu khéng doi vi tri (&€ cho g = const, T chi
phu thudc ¢)
2.2. Dao ddng tit dan

a) Pinh nghia: Dao dong tit dan 1a dao dong c6 bién do giam déan theo thoi gian.

b) Nguyén nhdn: Do lyc can va ma sat cua moi truong

- Dao dong tat dan cang nhanh néu maéi trudng cang nhét va nguoc lai.

- Tan s6 dao dong cang nho (chu ki dao dong cang lon) thi dao dong tit cang cham.

¢) Dao dgng tit din chim:

- Dao dong diéu hoa véi tan sb goc riéng m, néu chiu thém tac dung cua lyc can nho thi dugce goi la
dao dong tt dan cham.

- Dao dong tat dan cham coi gan dung 1a dang sin v6i tan sd goc riéng ®, nhung bién do giam dan vé 0

+ Con lic 10 xo dao dong dong tit dan cham: chu ki T = 2n\/§

+ Con lac don dao dong tat dan cham: chuki T=2n \/Z
g

- Dao dong tat dan co thé coi 1a dao dong tu do néu coi moi truong tao nén luc can cling thude vé
hé dao dong.
d) Dao ding tit dan cé lgi va c6 hai:
+ C6 lgi: ché tao bd giam xoc ¢ 0t0, xe may,..
+ C6 hai: ddng hd qua lic, chiéc vong, ..
2.3. Dao dong cudng birc
a) Pinh nghia: Dao dong cudng birc 1a dao dong do tac dung cua ngoai lyc bién thién didu hoa
theo thoi gian c6 dang F =Rcos(Qt+¢) ; Q=2nf
f1a tan sb ctia ngoai lyc (hay tan sb cudng birc)
b) Piic diém:
Khi tic dung vao vat mot ngoai luyc F bién thién diéu hoa theo thoi gian F = K COS(Qt +(p) thi vat
chuyén dong theo 2 giai doan:
* Giai doan chuyén tiép:
- Dao dong cua h¢ chua 6 6n dinh
- Bién d¢ tang dén, bién d6 sau 16n hon bién do trude
* Giai dogn én dinh:
- Dao dong da on dinh, bién d6 khong d6i
- Giai doan 6n dinh kéo dai dén khi ngoai luc ngimg tac dung
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- Dao dong trong giai doan nay dugc goi la dao dong cudng birc
* Li thuyét va thwe nghiém chieng té ring:
- Dao dong cudng buc 1a diéu hoa (c6 dang sin)
- Tan sb goc cua dao dong cudng birc () bang tan sb goc (Q) cia ngoai luc: ©=Q.
- Bién d¢ ctia dao dong cudng burc ti I¢ thuan vdoi bién dd cua ngoai luc (Fo) va phu thudc vao Q.
2.4. Dao dong duy tri
a) Dinh nghia: Dao dong duy tri 1a dao dong c6 bién do khong thay ddi theo thoi gian.
Dao dong duy tri con duoc goi la “sw tw dao dong”
b) Nguyén tic dé duy tri dao dong:
bé duy tri dao dong phai tac dung vao h&(con léc) mot lyc tuan hoan véi tan sb riéng. Luc ndy nho
khong 1am bién doi tan s riéng cta hé.
Céch cung cdp: sau mdi chu ki lyc nay cung cip mét ning lugng dung bang phan ning luong da
tiéu hao vi nhiét.
¢) Ung dung: dé duy tri dao dong trong con lic ddng hd (ddng hd co day cot)
D Chiiy : Dao dong ciia con lic déng hé dwoc goi la sy tw dao dong
3. Hién twong cong hwéng co hoc
a) Dinh nghia: Cong huong 1a hién tugng bién d6 dao dong cudng birc ting nhanh dot ngdt dén
mot gia tri cuc dai khi tan sd cua luc cudng birc bang tan sb riéng cua hé.
b) Diéu kign xdy ra: ©=w, hay Q=aw,. Khi do: f="fo; T = To.
¢) Pic diém:
- Véi cting mot ngoai luc tac dung: néu ma sat giam thi gid tri cuc dai cua bién d6 ting
- Lyc can cang nho — (Amax) cang 16n — cong huong rd — cong hudng nhon
- Lyc can cang 16n — (Amax) cang nhd — cong hudong khong r6 — cong hudkhoongtu
d) Ung dung:
- Ché tao tan s6 ké, 1én day dan,.....

CHU PE 1.5. PQ LECH PHA. TONG HQP DAO PONG

1. b§ 1éch pha cia hai dao dong o

Xét hai dao dong diéu hoa cung tan so, c6 phuong trinh:

X, = A, cos(ot+¢,) va X, =A, cos(ot+¢,)
Do 1éch pha giira hai dao dong x1 va x2 & cung mot thoi diém la:
AP =0, — ¢,

* Cac trwong hop:

Truong hop Do l1éch pha Keét luan

1 Néu Ap>0:¢, > @, dao dong x2 sdm pha hon dao dong x1
2 Néu Ap<0: ¢, <@, dao dong x tré pha hon dao dong x1
3 Néu Ap =k2n hai dao dong cung pha(dong pha)

4 Néu Ap=(2k+1)n hai dao dong nguoc pha

5 Néu Ag = (2k +1)g hai dao dong vuong pha

(Trong d6 : k €1)

2. Tong hgp dao dong . i o
2.1. Bai toan 1: Mot vat thuc hién dong thoi hai dao dong di€u hoa cung phuong, cung tan s6 c6 phuong
trinh: X, = A, cos(wt+@,) va x, =A, cos(ot+9,). Tim phiwong trinh dao dong tong hop ?

Giai:

- Dao ddng c6 phuong trinh: X, = A, cos(ot+¢,) <> A,

- Dao dong c6 phuong trinh: X, = A, cos(wt+¢,) <> A,

- Dao dong tong hop: x = x1 + X2 = Acos( ot + @) SA A= K{ + E

* Bién do dao dong tong hop: A =,/A? + A2 +2A /A, cos(p, — ¢, )
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Hay: A=\A?+A2+2AA,C0sAp

—> Bién d6 dao dong tong hop khong phu thudc vao tan so(f) ma chi phu thude vao A1, Az va Ag.

* Pha ban du cua dao dong tong hop: tan¢ = ASING, +A, SN g,
A cosg, +A, CcosQ,
* Mét sé6 trieong hop dic biét:
o Truwong hop 1: NéuAg = k2n(k € Z) — Hai dao dong x1, X ciing pha(Kl ™ E)

{A =A+A,=A .

=0, (p=0,)

o Truwong hop 2: NéuAg = (2k +1)n(k € Z) — Hai dao dong x1, X2 nguoc pha(/El ™ Kz)

{ A=A, =
(P:(Pl(A1>A2);

o Truwong hop 3: NéuAg = (2K +1)g(k € Z) — Hai dao dong

— A=A+ A’

(P:(Pz(A1<A2)

X1, X2 vuéng pha (Ki L KZ)

@ : v& hinh, ap dung cong thirc dé tinh.

A=2A, cosﬂ

. Trwong hop 4: Néu A1 = A, - 2

_ P+,
2

Tong hop lugng gidc: X = x1 + X2 = Ay [Cos(a)t +(pl)+ Cos(oat +, )]

= 2A, cos %jcos[wt + & 2%}

Bién d¢ dao dong tong hop: A =2A,

COS((I)Z (Plj
2

Dic bi¢t: Néu Ag = 2n 1200 A= A =A,
3

DChiy : A —A,|<A<A +A,

2.2. Bai toan 2:Mot vat thuc hién déng thoi n dao dong diéu hoa cung phuong, cung tan s x1, X2,

Tim phuong trinh dao dong tong hop.

Giai:* Cdch 1: Tong hop theo phuong phap gian d6 vecto Fresnel

Chu ¥: - Toéng hop 2 dao dong mot

- Tong hop 2 dao dong cung phuong trudc, vudng goc,...

* Cdch 2: Phuong phap hinh chiéu

- Biéu dién cac dao dong diéu hoa biang céc vecto trén hé truc toa d6 Oxy

X=X1+X2+...+Xn <—>A_A1+A2

+...+An

{AX =A, +A, +..+A

_)
A=Ay +A, + A,

- Bién d6 dao dong tong hop: A=, /Ai +Al

N . A
- Pha ban dau cua dao dong tong hop dugc xéc dinh: tane = A_y

X
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2.3 Dung may tinh fx-570ES, giai bai toan tong hop dao déng:
a. Tim dao dong tong hop xac dinh A va @ bang cach thye hién phép CONG:
Vé6i may FX570ES; 570ES Plus: Bim: xuét hién: CMPLX.
Chon don vi goc 1a Rad bdm: [SHIFT| MODE]| |4 man hinh hién thi R
(hodic chon don vi goc 14 d6 bam;SHIFT| MODE|[3 man hinh hién thi D)
Thuc hién phép cong s phirc: AZp+A Lo, =AZp
Nhap: E kétqué: a+ bi (hodac: A £ ¢)
(Néu hién thi sb phirc dang: a+bi thi bAm E]Kkét qua: A Zo)

b.Tim dao ddng thanh phan: Trudong hop biét mot dao dong thanh phin x1 = Arcos(wt + @1) va dao
dong tong hop 1a x = Acos(ot + ¢) thi dao dong thanh phan con lai X2 = X — Xu:
Thuc hién phép trir so phirc.

Ta ¢6: X2 =X - X1 hodc X1 =X —X2

Chang han x2 = X - X1 v6i: X2 = A2cos(mt + @2). Xéac dinh Az va ¢2?

B4m MODE|[2] [SHIFT|[MODE| |4 hoadSHIFT|MODE| 3 .

Thuec hién phép trir s6 phirc: A Lo — AL, = ALy ; hodc: A Lo—ALp = AL,

Nhip A H (cht y déu trir), Nhap két qua.

(Néu hién thi s6 phtrc thi bam E két qua trén man hinh: A2 Z @2

¢. Truwong hop tong hop nhiéu dao ddng diéu hoa cung phuong cing tan sb 1a
X = X1+ X2 + ... + Xn: thuc hién phép cdng nhiéu so phure.

Hé thong Ii thuyét vat 1i 12

~ CAC EM HOC SINH KHOA 2000 DON DOC:
1.TUYET DiNH CONG PHA CHUYEN DE VAT Li 3 TAP

Tac gia: Poan Viin Lwong ( Chii bién)- ThS Nguyén Thi Twong Vi .

2.TUYET PHAM CAC CHUYEN DE VAT Li BIEN XOAY CHIEU.
Tac gia: Hoang Sw Diéu & Doan Van Luong

3. PHAN LOAI VA GIAI NHANH BAI TAP TRAC NGHIEM VAT Li 12
THEO HUONG PHAT TRIEN NANG LUC HOC SINH.
Tac gia: Tran Vin Hung - Poan Vin Lweng - Dwong Vin Pong

Lé Thanh Huy — Pham Thi Ba Linh
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CHU DPE 1.6. CAC SO PO GIAI NHANH VA CAC BANG NHO NHANH
1.Bang Cdc vi tridac biét trong dao dong diéu hoa

Tén goi cia vi tri x dac biét | Ki hiéu Goc pha Téc d6 tai | Gia tri gia tdc
li do x tai li d0 x
Bién duong A: x=A B* Q° 0 rad V=0 -amax = ~@°A
+ 0
3 C3/2 +30 /A _ le _amaxﬁ
Nira cin ba du’o11g:x=£A = V=" a=—
2 6
Hitu dune d A HD* +450 L7 v = Vinac oo B
iéu dung dwong: x = ﬁ £ 2 N
A NB* +60° N
Nira bién duwong: Xx= — +2Z V= Vi f3 a:_a,;
2 3 2
Cin bang O: x=0 CB +90° N Vinax= 0A a=0;Fnp=0
2
NB- +120° a
Nira bién am: : x=-A iz—ﬂ V:M a=—7%
2 3 2 2
A HD- +135° 3r Voo B
ia Am: A + 27 V= a=
Hiéu dung dm: x \/E 4 2 2
- 0
3 C3/2 +150 SY/4 :Vmi amax\/g
Nira ciin ba 4m: x=-—A T V=5 a=-
2 6
Bién am: x=-A B 180° tr V=0 amax = ©0°A
2.Lwoc d0 dwong tron lwong gidc lién hé cac vi tri diic biét
90°

450

NG

180° A > X
T ! ”
-90°
3.Cac vi tri dac biét trong dao dong diéu hoa
3aA A A A A \3A
AR — 2 A4 J3A
> 2 2 0 : B o2 M x
B C32HD NB CB Ng+ HD* C372 B
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4.Luoc do dwong tron lwong giic lien hé cic dai lwong trong DDDH

V<0
sin

deax =W

Wlmin = O Wd =
3W£

Wlmin = 0

Wi= 3, kA
ﬂ} 3W W %W Wit=0 ~W ~W ZW -
'3 ° gkAz *—o %>
0 1 3 W, =2 2 “wo-w 0
Wd= ZW W ZW d 2 W W 4W
3 2 Aa Aa Aa’®
5.80 do thoi gian 2: C6 thé lién hé voi vong tron luong gidc: |t=—=—T = —
0 2 360
A_YA A A o AA A
‘lf 2| \ZE 2. 1 2 \/EI 2-' - »
B 311 HD INB CB NB' | HD  [C32°1B
LT T : T
: < 16 : » E ! G :4 '6 : L:
A " 7 = i T
T r . T
:‘ 8 : » 8 : 8 J"_ :8 +
T T | T T
112 . : |
“— 6 : 6 L2 .
| T | T :
| 4 | 4 !
| > >l

v
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6.S0 do tén,q hop gidai nhanh nhiéu dai luong

} |

1 I

} I

1 I

1 I

} |

1 x=0 1

1 I

: Viin =-Aw :

| 0 |

} |

: . |

: @yén dong theo chiéu am v<0 !

e : |

! VTECB [

¢ . ¢

A A [0) 4O

| 2

& | )
]

Chuyén dong theo chiéu duong v>0

x=0

<\ﬁ

_|
~
~
_|
~
=

3 T/6 B T/6 R
T w L T
i i 3 T/12 U T/12 ! i !
1 I' ‘: :
A -AVB A2z A o Al AVZ AVB A
| 1 2 24
Wd—o 2: ? : 2 deax 2: : : Wd:O
I = I W:=0 ' !
Wi 1 Wale i Wesaw, WeWe 1™
! ! Wd:|8W1 |
W=3W4q 1 ! W=3W4

* Tim mét dai lwgng chwa biét nhé chirc ning SOLVE trong may tinh cAm tay fx-570ES (chi diing
trong COMP):
Bam m l 1 (dé tmh toan chung) bam ’SHIFT‘ ‘MODE‘ I 1) (man hinh xuit hién Math) nhap biéu

can tim (goi 1a X), bam ALPHA m, dé hleq thi gia tri cua X, bam \SH | FT\ \CALC\ B (Vorl nhu'ng bleu thu:c
hoi phitc tap thi thoi gian chd dé hién thi két qua hoi lau...).
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Chuwong 2: SONG CO’

Chuang nay gom 4 chu deé:

Chii dé 2.1. Pai cwong vé séng co

Chii d@é 2.2. Giao thoa séng co. Nhiu xa séng
Chii dé 2.3. Phan xa séng. Séng dirng

Chii dé 2.4. Song am

CHU PE 2.1. PAI CUONG VE SONG CO

1. Hién twong song trong co hoc

Thi nghi¢gm: Cho miii S cham vao mat nudc tai O, kich thich cho can
rung dao dong, sau mot thoi gian ngén, mau nut chai & M ciing dao dong.
Viy, dao dong tir O da truyén qua nudc téi M. Ta noi, dd c6 song trén
mit nude va O 1a ngudn song.
O Chi y : Nt chai tai M chi dao dong nhap nho tai chd, khong truyén di ¢
theo song.
2. Dinh nghia va phén loai séng co hoc
2.1. Binh nghia: Séng co hoc la dao dong co lan truyén trong mét méi trieong dan hoi.
2.2. Phan logi:

Cin cr vao mdi quan hé giita phuong dao dong ciia phan tir moi truong va phuong truyén séng, song
co hoc phan ra lam hai loai 13 song ngang va song doc.

a) Séng ngang: Cac phan tir moi trudng dao dong theo phuong vudng goc véi phuong truyén song.

* Vi dy: Song trén mat chat 1ong

* Moi trwong truyén séng ngang: SOng ngang truyén trong moi truong co luc dan hoi xuat hién khi bi
bién dang 1éch. Song ngang truyen trong chit ran va song trén mit chat long la mot truong hop riéng.

b) Song doc: 1a song ma cac phan tr dao dong doc theo phuong truyén song.

* Vi du: Song am truyen trong chat khi

* Moi trwong truyén séng doc: Song doc truyén trong cac moi truong c6 lyc dan hoi xuét hién khi bi
bién dang nén, din. Nhu vay, song doc truyén dugc trong chat ran, 16ng, khi.
3.80 do kién thirc:
-Séng co la nhitng dao déng co hoc lan truyén trong méi trwong vit chdt dan hoi theo thoi gian.

lan truyén dao dong, ning Truyén dwoc Phén tir dao dong gan
luong, lan truyén pha dao ran, long, khi nguon nhén duge séng
d()l’lg Khéng t;ﬂuyén SO'Il'l’\hO'Il phan tu xa
khong lan truyén vat chat dugc trong chan nguon.
cac phan tir vat chat khong. . L,
(cacp ’ ) Vf >V > Vi (gan nguon som pha hon)
Cac loai song ]
song doc TS riin Ran, long, khi
Song co
song ngang Tl Rin va bé mt chit long
ong truyen son

4. Nhitng dai luwong dic trung ciia chuvén dong song
4.1. Chu ki, tin so song (T, f): Moi phan tir trong moi truong dao dong cung chu ki va tan sb bang chu ki
va tan sb cta ngudn song, goi 1a chu ki va tan sb cua song.

TS Tnguon ) fs fnguon
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4.2. Bién dp song (A): Bién d) song tai mot di€m trong khong gian chinh la bién d6 dao dong cua mdt
phan tr méi trudng tai diém do.
Thuee té: cang ra xa tim dao dong thi bién d6 cang giam.

4.3. Budc song (\):

* Cdch 1: Budc song 1a khoang cach gitta hai diém gan nhau nhat trén cing phuong truyén séng
dao dong cung pha.

* Cdch 2: Budc song 1a quing dudng ma song truyén dugc trong thoi gian mot chu ki dao dong
cta song.

X=VT=X
f

o . 3 A
+Khoang cach gitra hai diém gan nhau nhat trén phuong truyén séng ma dao dong ngugc pha la E .

A . 3 A
+Khoang cach gilia hai di€ém gan nhau nhat trén phuong truyén song ma dao dong vuéng phala —.
+Khoang cach giita hai diém bat ky trén phuong truyén séong ma dao dong cung pha la: kA.

.z ) A
+Khoang cach gitra hai diém bat ky trén phuong truyén song ma dao ddng nguoc pha la: (2k+1) E .

+Luu y: Gilta n dinh (ngon) séng cd (n - 1) budc song.

| 2k :
! A ' i
Al ' E | ‘
B D = H Phuong truyén song
<~ J
A A A r ?\’
4.4. Toc dj truyén séng (v): . 35 ‘ )
Toc do truyén song la toc do truyén pha dao dong, dugc do bang thuong s6 gilta quang

duong ma song truyén dugc trong mdt don vi thoi gian.
_As
At

Trong d6: As 1a quing duong ma soéng truyén duoc trong thoi gian At.

- Téc @6 truyén song phu thudc vao ban chét cua moi truong nhu: d¢ dan hdi, mat do vat chat,
nhiét d9,...

- B6i voi mot moi truong nhét dinh thi van toc co gia tri khong ddi: v = const.

V= *_ Af
T
4.5. Nang luwgng song (W):
- Qua trinh truyen song 1a qua trinh truyén nang lugng.
a) Song thdang: song truyén theo mot phuong( vi du: séng truyén trén soi day dan hoi li tuong)
W =const — A=const
b) Séng phing: song truyén trén mit phang(vi du: song truyén mit mat nudc)
Gon séng 1 nhing vong tron dong tim — nang luong séng tir ngudn trai déu trén toan bo vong

R 2
tron do. Ta co: W, =2nR,,.W,, =21R W, — W _ Ry _ A’;"
WN RM AN

Vay: W~£-A~i

R JR
¢) Séng cdu: Song truyén trong khong gian (vi du: song am phat ra tir mot ngudn dlem)
Mait song c¢6 dang 1a médt cau — nang lugng song tir nguon trai déu trén toan bo mit cau.
W, _ Ry _ AL

Taco: W, =4nR;.W,, =4nR3.W, W. R A
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R 1 1
Vay: W~— A~—
R R

S. phuwong trinh song
a) Phwong trinh song: .
Gia sir phuong trinh dao dong séng tai nguon O c6 dang:
Uy, = Acos mt
Phuong trinh dao dong tai M, cach O mdt doan la x c6 dang:

u, (t)=A,, coso(t —5) =A,, COs 2n(% —%) hay u,, =A,, cos(mt — Zn%)
%

b) Mpt sé tinh chit ciia séng suy ra tiv phwong trinh séng:
e Tinh tuan hoan theo thoi gian:
Xét mot phan tir song tai diém M trén duong truyén song c6 toa do x = d, ta co:

u, (t) =A,, cos(ot — 271%)

— Chuyén dong ctia phan tir tai M 1a mot dao dong tudn hoan theo thoi gian véi chu ki T.
o Tinh tuan hoan theo khong gian:
Xét tat ca cac phan tir song tai mdt thoi diém xac dinh t = to, ta co:

X
u(x,t,) = Acos(wt, _ZRX)
— Vay, u bién thién tuan hoan theo toa do x trong khong gian voi chu ki 1a A.
6. Vin téc dao dong ciia phin tiv méi trwong

Vy=U = —mAsin(wt—Zn%j

X an A , Ao as o . 21
- Toc d6 dao dong ciia phan tir moi truong cyce dai: [Vy| = =oA= ?A

S Chiy : Toc dd dao dong ctia phan tir mdi trudng khac véi tée do truyén song.
1. Do léch pha
a) Tong quat: Gia sir phuong trinh dao dong tai nguon c6 dang u, = Acos mt

Xét 2 diém M, N trén mit chat 1ong cach ngudn O 1an luot 1a d1, do. Phurong trinh dao dong tai M,
N lan Iuot 13 u,, :Acos[mt—%dlj Uy = Acos[mt—%dzj. Do léch pha giira hai diém M, N tai

cting mot thoi diém: Ap = T(dl —d,)

b) Pdc biét: Néu hai diém M, N nam trén cling phuong truyén song
2n , 2xuf 2rnd

Ap=—d=—-d=——
A % TV
Vi d = MN: 14 khoang cach giira hai diém M, N.
Cac trwong hop:
e Néu hai diém M, N dao dong cing pha: A = 2kn — d=k\ 1 (k=1,23,...)

e Néu hai diém M, N dao dong nguoc pha: Ap=(2k+1)n — d:(2k+1)% 1 (k=0,1,2,...)

e Néu hai diém M, N dao dong vudng pha: A(p:(2k+l)g — d=(2k+1)% (k=0,1,2,...)

¢) Xét dao djng tai mét diém M: Tinh d6 1éch pha giita hai thoi diém t1, tp ?

2
Ap=o(t, —tl):?’t(t2 ~t,)
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CHU PE 2.2. GIAO THOA SONG CO. NHIEU XA SONG

1. Hién tugng giao thoa séng co hoc

Dung mot thiét bi dé tao ra hai ngudn dao dong cung tan sb va
cung pha trén mat nude.

Két qud: trén mat nudc tai ving hai séng chong 1én nhau xuét
hién hai nhom duong cong xen k& mdt nhom goém céc dudng dao
dong véi bién do cuc dai (gon 16i) va nhom kia gém cac duong dao
dong véi bién d6 cuc tiéu (gon khong dao dong), co 1 dudng thing 1a
duong trung truc cia S1So.

SDChiy:

- Hinh anh quan sat: ¢6 1 dudng thing, con lai 1a cac dudng hypebol nhan S1, S lam tiéu diém.

- Néu hai ngudn S1, Sz dao dong cung pha: duong trung truc ciia AB dao dong cuc dai

- Néu hai ngudn S1, S dao dong nguoc pha: dudng trung truc cua AB dao dong cuc tiéu.

2. Dinh nghia: Hién twong hai song két hop, khi gdp nhau tai nhitng diém xdc dinh, luén luén hodc tang
cwong nhau, hodc lam yéu nhau dwgc goi la sy giao thoa cua song. % -
3. Piéu kién c6 giao thoa: phdi c6 nguon séng két hop
Diéu kién dé hai nguon A va B 1a ngudn két hop 1a:
- Cung tan s6 f (cung chu ki T)
- B¢ léch pha khong d6i (hodc cing pha)
2 Chii y - Khong nhét thiét phai cing bién do.

4. Li thuyét vé giao thoa séng trén mat nudc .
Xét hai nguon Si1, Sz dao dong cung phuong, cung bién d), cung tan
s6 va cling pha, c6 phuong trinh u, = u, = Acos ot

Xét tai mot diém M trén mit nudc, cach Si, Sz 1an lugt 1a dy, do

- Phuong trinh dao dong tai M do ngudn S; truyén dén:
v =Acos(ot— 275%) M
- Phuong trinh dao dong tai M do ngudn Sy truyén dén: Si . ~ >
Uyy = Acos(oat—an—;)

- Phuong trinh dao dong téng hop tai M: um = Uim + Uzm
d,+d
u, =A, cos{oot —nM}

A
7t(dl —dz)
A

- Bién d6 dao dong tong hop: A, = 2A|cos

a) Tai M dao dong cuc dai:

- Tai M dao dong cuc dai khi uim va uzm dao dong cung pha

- Bién d6 tai M:  (Am)max = 2A

- Hiéu duong di: d, —d, =kA (k €Z)

b) Tai M dao dong cuc giéu:

- Tai M dao dong cuc tiéu khi uim va uzm dao dong ngugce pha
- Bién d6 tai M:  (Am)min =0

- Hiéu duong di: d, —d, =(2k+1)% (k €Z) hay d, —d, = (k+0,5)%

5. Ung dung
- Nhan ra dugc hién tugng giao thoa — khéng dinh c6 tinh chét song.
- C6 thé x4c dinh duoc cac dai luong v, f.

O Chuy: Xét cac diém nam trén dudng ndi S1, S
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- Khoang cach giita hai diém dao dong cuc dai (cuc tiéu) gin nhau nhét bang: %

5 , .~ A < R . \ A <R <R A A M 7\4
- Khoang cach gitra m{t diém cuc dai va mdt di€m cuc ti€u gan nhau nhat bang: Z

6. Su nhiéu xa ciia séng
Hién twong song khi gap vat can thi di léch khoi phwong truyén thang cua song va di vong qua vat
can goi la sw nhiéu xa cua song.

CHU PE 2.3. SU PHAN XA SONG. SONG DUNG

I. SU PHAN XA SONG A — P

1. Phan xa ciia séng trén vét can c¢6 dinh =N\ E
Khi gip vat can cb dinh: séng phan xa va song t6i co cung bién do, RE— p

clng tan so, cing bude séng nhung nguge pha nhau. A \/_E
- P9 léch pha giira song tdi va song phan xa tai diém vat can cb

dinh 1a: Ap=(2k+1)n A g A
- Li do: upx = -Ut

2. Phan xa cda song trén vat can tu do l I

Khi gip vat can ty do: song phan xa va song tdi cd cung bién do,
cung tan sb, ciing budc song va ciing pha nhau
- Do léch pha gitta song t6i va song phan xa tai diém vat can ty do
la: Ap=2kn
- Li do: upx = Ut P
P

II. SONG DUNG
1. Pinh nghia: Song dirng la séng c6 cdc nit va bung cé dinh trong khong gian.
2. Gidi thich
2.1. Gidi thich dinh tinh
Séng dimg 1a do su giao thoa ctia song t6i va song phan xa trén ciing mot phuong truyén song
e Su tao thanh diém bung: Tai mot diém M c6 song téi va song phan xa dao dong cing pha chiing
tang cuong 1dn nhau tao thanh diém bung (bién do 2A).
e Su tao thanh diém bung: Tai mot diém M c6 séng tdi va song phan xa dao dong nguge pha nhau
chung triét tiéu 1an nhau tao thanh diém nat (bién do bang 0): khong dao dong.
2.2. Gidi thich dinh luong
Chon: géc toa do tai B, chiéu duong cua truc toa o tir B dén A.
Gia str phuong trinh dao dong tai B do song t6i tir A truyén dén c6 dang:

&S, t&i X
Ug = Acosot S — &

. , o X a4 X A -7 7T
- Phuong trinh dao dong tai M do song toi1 tir A truyén dén: e /F B
X M T g+ OF
Uy = Acos(ot + 21 X) - pxa

- Phurong trinh song phan xa tai B: vi dau B ¢6 dinh(B 1a nat) nén us + ug =0
Uy =—Acos ot = Acos(ot — )
- Phuong trinh dao dong tai M do séng phan xa tir B truyén dén:

U =Acos(mt—n—2n§)

- Phuong trinh dao dong tong hop tai M: um = Uim + Uzm

2nX T T
u,, = 2Acos(—— +—) cos(mt ——
M ( . 2) ( 2)

(ZRX n)
coS| —+—
A 2

Gido vién:Poan Van Luong @ 23 & Email: doanvluong@gmail.com

- Bién d6 dao dong tong hop: A, =2A




Tai liéu 6n thi TOT NGHIEP THPT QUOC GIA =& Hé théng Ii thuyét vat 1i 12

a) Piém bung:
- Tai M 1a bung song khi soéng tdi va song phan xa tai dé6 dao dong cung pha
- Bién d6 (AM)max =2A
- Vi trf ciia cac diém bung so voi gde toa do O(dau B):

x, = (2K +1)% - (k=0,1,.2,...

b) Diém niit:
- Tai M Ia nut song khi song téi va song phan xa tai d6 dao dong nguoc pha
- Bién d0: (Am)min =0 ’ .
- Vi tri ctia cac diém nut so véi goc toa do O(dau B):
X, :k& p(k=1.2,.)
. 2
3. Diéu kién c6 séng dirng trén day
Got ¢ la chiéu dai cua day o ‘
a) Truwong hop 1: Néu soi day c6 hai dau co dinh (2 dau 1a 2 nut)
(= k% (ke N")
Trong d6: k 13 s6 b6 song = s6 bung song = s:(*) mui séng ‘
b) Truwong hop 2: Néu soi day c6 mot dau co dinh (nat) va mot dau tu do (bung)

ik keN)
2 4

Trong d6: k 12 s6 bo song nguyén (mdt bo nguyén c6 2 niit ¢ hai dau)

Hoac: /= m%, voim=1,3,5,..., (2k+1).

4. Pic diém cia séng dirng: ‘
-Khoang céch gitra 2 ntit canh nhau bang mot nura budc song .Chinh la ¢ dai mot bung .

L oaa A v ooa A
-Khoang cach gitra 2 niit hodc 2 bung lién k¢ 1a E . -Khoang cach gitra nit va bung lién ké la Z .

. A
-Khoéang cach gitra hai ntit song ( hodc hai bung so6ng) bat ky 1a: kE .

*Ch y :Trong song dimg bé rong ctia mot bung 1a : 2.an=2.2a=4a .

=2\ =2

\ 4
A
v

| Mot ddu bit kin — 4 budc song || Hai ddu bit kin — 1 budc song || Hai ddu hé — ¥ budc séng |

. 5 A
-Toc d6 truyén song: v=Af= ? .

27d,,

* Cong thirc tinh bién do cia mot phan tir trén ddy c6 song dimg 1a A, = 2a/|sin
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6. Ung dung
- Pé xac dinh toc do truyén song trén day, tdc do am trong cot khi
- Thi nghiém do duoc A, biét tan s6 f — v =Af

OChiy:

- Khoang cach giita hai nat song hay hai bung séng gan nhau nhat 13 %

o oA A £o1x M
- Khoang céch gitta mgt bung va mdt nut gan nhau nhat 1a "

- Bé rong mot bung séng 14 : L = 4A
- Trong khi séng tdi va song phan xa van truyén di theo hai chi€éu khac nhau, nhung séng tong hop
dung tai cho, n6 khong truyén di trong khong gian — Goi la song dung.

. . (. - . Xo g2 T
- Khoang thoi gian ngan nhat gitra hai lan soi day dudi thang l1a 7
- Mbi quan hé giira téc d6 truyén song trén ddy va luc cang day: v = i
\! 1)
m £ . £
(7:1alyc cang day; p= 70 : mat do khoi lugng ctia day dai 7, khoi lugng m)

- Néu day 1a kim loai (sit) dugc kich boi nam cham dién (Nam cham duoc nudi boi dong dién xoay
chiu co tan sb fuq) thi tan s6 dao dong cua day 1a: f= 2fua.

- O mot thoi diém nhét dinh: moi diém trén ddy dao dong cing pha v6i nhau.

- Séng ding khong truyén niang lugng.

7.Luu y1: Swlién quan gitra d6 léch va khoang cach tir diém M dén BUNG (hoac NUT):
-Nut s6ng c6 d6 Iéch (bien do cuc tieu) AN =0, Bung song c6 d¢ Iéch bang bién d6 song dung AB= 2a
-Néu dé bai yéu cau tim khoang cach tir M dén BUNG hoac NUT thi :

a, =2a
+Néu diém M cach bung mot khoang x thi bién d6 dwogc xac dinh:

X
cos(2z =~
(ﬂﬂ)‘

a,, =2a
+Néu diém M cach nut mot khoang x thi bién d¢ dugc xac dinh: N )
V& BO SONG va biéu dién cac doan cach NUT ( hoac cach BUNG) dé dang suy ra dap so!

-~

. X
sin(2z —
( /1)‘

A

74 2a 20 g= —

<— —

< Le

B av3
Hinh v& v6i cac khoang cach tir Hinh v& v6i cac khoang cach tir
NUT soéng dén M c6 bién do am BUNG séng dén M c6 bién do awm

NHAN XET: (song dimg c6 bién do BUNG 1a 2a)
+ Khoang cach ngan nhat gitta hai diém M va N dao dong cung pha, cing bién d6 a la: A/3
+ Khoang cach ngan nhat gitra hai diém M va N dao dong ngugc pha, cuing bién d6 a la: /6

+ Khoang cach ngén nhat giita hai diém M va N dao dong cung pha, ciing bién do a\/§ la: /6
+ Khoang cach ngén nhét giita hai diém M va N dao dong nguoc pha, ciing bién do a3 13 w3
+ Khoang cach ngin nhét giita hai diém M va N dao dong clng pha, cling bién do a\/z la: A4
+ Khoang cach ngén nhat giita hai diém M va N dao dong ngugc pha, cung bién do 2 1a: w4
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8.Luu y 2. Trong song dirng chi c6 dao

dong cung pha hoic ngugc pha.

Cac diém thudc cung mot bo song thi dao dong cung pha, hai b6 1ién k& thi dao dong nguogc pha.
+Néu hai diém M va N gan nhau nhat (x= MN/2) cung bién d) AM va dao dong cung pha thi:

A
cos(2x —) A == arccos(ﬁ)
2A_s " 27 2A
+Néu hai diém M va N gan nhau nhit (x= MN/2) cung bién d6 AM va dao dong nguoc pha thi:
Sln(27f—) A X = arcsm(A'V' )
2A => 2

9.Hinh dnh bo song dirng: Lién hé gitra khoang cach , bién d¢ va thoi gian

23
Hinh b6 séng ] ‘
e N S
C L A
0 T L 2
A A A Py l: 31 54 >
12 8 6 4 3 8 12
o | g T/8 > g
Thoi | /6 R
gran 3 i~ TIA
. T2 >
A
M,
10.Sy twong tu gitra bai todn dao dong co' va séng dirng
Dao dong co Song durng E
Khoang thoi gian : At Khoang cach giira 2 diém: d (hodc x, y) i
— — Ao 11 a|B u
Chuky:T Budc song : A Da 0O N b1 ‘:' 2a
Cong thuc tinh goc quay: | Cong thtc tinh goc 1éch pha: E
A(/)zAa:a).At:z—ﬂAt A¢=Aa=2—”d M
T A
N
+ Néu can tim bién d¢ ctia diém M1 cach NUT N mot khoang d thi ta c6 goc quét trén duong tron 1a
27 4 khi d6. bien do tai 2asin Aa = 2asin 28| ik ve e
NOM =Aa = 7d , khi d6, bién do tai M 1a|&4 = a= 1 (hinh v€ trén)
+ Néu can tim bién d¢ ctia diém M’ cach BUNG B mot khoang d thi ta c6 goc quét trén duong tron 13
2 . . . 27d
BOM '=Aq = 7cl , Khi d6 bién do tai M’ 1a|@, = 2aC0SAa = 2aC0s — | (hinh & trén)
4.Ti 56 li dp bang ti 56 vin toc dao dpng bang ti sé bién dp wong tirng.
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1.Trong s6ng dirng néu M va N nam cing mot bo séng (hodc nam trén cac bé song cung chin , cing 18) thi dao

dong cung pha va ta co ti s6 i d bang ti s6 van tdc dao dong bang ti sé bién do wong timg:

. 27X 27
sin M. cos Yu
Un _Ym _ A _ A _8%
Uo Vv gin 27Xy coszzy“‘ ay
A A

2.Trong song dimng néu M va N nim trén hai b6 séng lién ké (hodic 1 diém nim trén cic bo song chin , diém kia
nam trén cac bd song 18) thi dao dong nguoc pha va ta co ti s6 li d bang ti sO van toc dao dong bang trur ti s0 bién

dd uong ting:

. 27X 27
sin M cos Yu
Un _ Vv _ A _ A __ 8w
. 27X 27
Uo Y% gin N cos Y ay
A A

V6i xm 12 khoang cach tir M dén niit chon 1am gdc.Véi xn 12 khoang cach tir N dén bung chon lam gbc.

V6i ym 12 khoang cach tir M d&én bung chon 1am gbc. Vi yn 1a khoang cach tir N dén bung chon lam gbc.

o CHU PE 2.4. SONG AM. HIEU UNG POP - PLE (ban ning cao)
I. SONG AM
1. Nguon 4m. Cam giac Am

a) Nguon dm: Ngudn am 13 nhimg vat dao dong phat ra am.

b) Cim gidc vé am:

- Song 4m truyén qua khong khi, lot vao tai, gip mang nhi, tac dung 1én mang nhi mét ap suét bién
thién, 1am cho mang nhi dao dong. Dao dong ctia mang nhi lai dugc truyén dén cac dau day than kinh
thinh giac, 1am cho ta c6 cam giac vé am.

- Cam giac vé am phu thudc vao ngudn 4m va tai ngudi nghe.

2. Pinh nghia va phan loai song 4m

a) Dinh nghia: Song am la nhirng dao dong co truyén trong cdc moi trwong khi, Iong, ran.

- Trong chat khi, 16ng: song am la song doc

- Trong chét ran: séng 4m gém ca sdng ngang va séng doc.

b) Phdn logi: 3 loai

e Am thanh: 1 nhitng 4m ma tai ngudi c6 thé cam nhan duoc (nghe thiy): 16 Hz < f <20.000 Hz.
e Ha Am: 13 nhitng 4m tai nguoi khong nghe duoc: < 16 Hz.
e Siéu am: l1a nhitng &m ma tai nguoi khong nghe dugc: £> 20.000 Hz.

2. Mbi truomg truyén am. Téc dd Am

a) Moi truwong truyen am:

- Song 4m truyén dugc trong cac moi trudong vat chat dan hoi nhu: ran, 16ng, khi.

- Séng am khong truyén dugc trong chan khong.

b) Téc dj truyén am:

- Tée do truyén am phu thudc vao do dan hdi, mat do ctia méi truong.

- Tée do truyén am con phu thudc vao nhiét do: v ~ Q/T(K)

- N6i chung téc d6 truyén am trong chat ran 16n hon trong chat 10ng, va trong chat 1ong 16n hon
trong chat khi.

V, >V, >V,
3. Nang luwgng am
Séng am mang nang lugng, nang lugng song am ti 1¢ thuan vaéi binh phuong bién do song.

@) Cwing dp am: \[ W /m’ |

Cuong dé am tai mét diém la lwong ning heong dugc song dm truyén di trong mot don vi thoi gian
qua mot don vi dién tich ddt vudng géc véi phwong truyén am tai diém do.
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b) Mirc cuwong dp am: L[B:ben]
- Mrc cudng d6 am la dai luong gay ra cam giac la am nay to gip may lan 4m kia.
- Muc cuong do am L 1a 16ga thap phan cua ti s0 cu:ong d6 I ctia 4m, va cuong do Io ctia Am chuan:

L(B) = Ig —
I0
- Bon vi mirc cuong d6 am 1a Ben (ki hi¢u: B)
- Trong thuc t€ nguoi ta thuong dung don vi déxiben (dB): 1B = 10dB

L(dB) =10lg IL
0
4. C4c dic trung sinh ly ciia 4m: D6 cao, do to, 4m sic.
4.1. Dy cao cua am

- D6 cao phu thude vao tan sb cua am (f)

- Am ¢ tan sé Iom: 4m nghe cao(thanh, béng), Am co tdn sé nhé: Am nghe thép(tram)

- Hai 4m c6 cuing tan s6 thi c6 cting d6 cao va nguoc lai

- Déy dan:

+ D¢ am phat ra nghe cao(thanh) phai tang tan so — lam cang day dan
+ Dé am phat ra nghe thap(trim): phai giam tan s6 — 1am trung day dan

- Thuong: nir phat ra am cao, nam phat ra am tram(chon nir lam phat thanh vién)

- Trong &m nhac: cac nt nhac Xep theo tht ty f ting dan (&m cao dan): dd, ré, mi, pha, son, la, si.

- Tiéng néi con ngudi cé tan sb trong khoang tir 200 Hz dén 1000 Hz.

4.2. Do to

- Cuong d6 4m cang 16n, cho ta cam giac nghe thdy 4m cang to. Tuy nhién do to ctia 4m khong ti 16
thuan véi cuong do am.

- Cam giac nghe am “to” hay “nh¢” khong nhimg phuy thudc vao cuong d6 am ma con phu thudce
vao tan sd clia Am(mure cuong d6 am). Vi ciing mot cudng do am, tai nghe duoc am ¢ tan sd cao “to”
hon 4m c6 tan s6 thap.

- Tai con ngudi c6 thé nghe duoc 4m c6 cudng dd nho nhat bang 1072 W/m? émg véi 4m chuan co
tan s6 1000 Hz(goi 1a cudng do am chuan Io = 102 W/m?)

- Tai con nguoi co thé nghe dugc 4m c6 cudng do 16n nhat bang 10 W/m?

4.3. Am sic

- Am sic 1a sic thai ciia am giup ta phan biét dugc giong ndi cia ngudi nay ddi voi nguoi khac,
phan biét dugc “ndt nhac Am” do nhac cu nao phat ra.

- Am sic phu thudc vao db thi dao dong am
5. Gi6i han nghe cua tai nguoi

a) Nguong nghe: Dé am thanh gy dugc cam gidc am ddi vdi tai thi mirc cuong d6 am phai 16n
hon mot gia trj cuc tiéu nao d6 goi 1a nguwi'ng nghe.

- Ngudng nghe thay d6i theo tan s6 am

Vi du: & tan s6 tir 1000 Hz dén 1500 Hz thi ngudng nghe vao khoang 0 dB, tan s6 50 Hz thi 50 dB.

b) Ngwong dau: Gia tri cuc dai ciia cuong do am ma tai ta co thé chiu dung dugc goi 13 ngwéng dau.
- Ngudng dau hau nhu khong phy thudc vao tan s am.

- Ngudng dau tmg v6i mire cuong dg 4m 1a Lmax = 130 dB

¢) Mién nghe dwoc: 13 mién nam giira ngudng nghe va ngudng dau.

- Muc cuong d6 4m: L €[0;130](dB)

6. Ngudn nhac dm. HYp cfng huéng
a) Nguon nhac dm:
* Ddy dan hai dau co dinh:

- Trén day dan c6 soéng dung khi: /= n&— nl — f _w
2 2f 20

+Khin=1 -5 f; :216 : am phat ra duogc goi l1a @m co bdn
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+Khin=2 - f, :%:2fl : am phat ra dugc goi l1a hog dm bdc 2

+Khin=3 - f, :2—\2:3f1 : &m phat ra dugc goi 1a hoa dm bédc 3

. kv .
+Khin=k — f, :ﬂ =Kkf, : am phat ra duogc goi 1a hog dm bdc k
- Nhuw vdy: moi day dan duoc kéo cang bang mot luc ¢ dinh dong thoi phat ra Am co ban va mot
s6 hoa am béc cao hon, c6 tan s6 1a mot s6 nguyén 1an tan sd cuia 4m co ban.
* Ong sdo: Ong sdo c6 mot dau kin va mot dau ho
- Trong dng sdo c6 song dimg néu chiéu dai cua dng séo thoa mén:
A v mv

f=m—=m— > f=—
Af 40

+Khim=1 - f =4l£ : am phat ra dugc goi la dm co bdn

: 3v ~ , - A 1A
+Khim=3 - f,= i = 3f, : am phat ra dugc goi 1a hoa am bac 3,.....
- Nhw vdy: 6ng sd0 6 mot dau kin, mot dau ho chi co thé phat ra cac hoa am bac 1é.
- Chiéu dai cua 6ng séo cang 16n — am phat ra tan s6 cang nho — am nghe cang tram.
2 Chii y - Néu bng sao ho hai dau, dé trong dng sdo co song dirng thi can diéu kién:

E:n%+% hay ¢=(n +1)§ (n1a s6 b6 song nguyén)

b) Hop cong huwong:

- Am thanh do cac ngudn am tryc tiép phat ra thudng c6 cudng dé am rat nho. Mudn am to hon,
phai dung ngudn am dé kich thich cho mot khéi khong khi chira trong mot vt r5ng dao dong cong hudng
dé no phat ra 4m c6 cuong do 1on. Vat rdng nay goi 1a hdp cong hwong. Vi du: Bau dan ghi ta.

- Hop cong huong co tac dung lam tang cuong d6 am, van gitr nguyén d6 cao va tao ra &m sdc
riéng ddc trung cho moi loai dan.

7. Nhac am. Tap 4m

a) Nhac am:

- Nhac am 1 4m c6 tan sb hoan toan xac dinh.

- Gay ra cho tai cam giac ém ai, dé& chiu nhu bai hat, ban nhac,...

- D6 thi dao dong am la dudng cong tuan hoan.

b) Tap am:

- Tap am la am khong co tan s xac dinh, va 1a hdn hop cua nhiéu 4m c¢6 tan s6 va bién do khac nhau.

- Gay ra cho tai cam giac tc ché, kho chiu cho tai ngudi,...

- D6 thi dao dong am la dudng cong khong tudn hoan.

II. HIEU UNG POP - PLE ( NANG CAO)
1. Dinh nghia: Sy thay d6i tan sé séng do nguon song chuyén dong twong doi so véi mdy thu dwoc goi ld
hiéu itng Pop-ple.
2. Cong thirc xac dinh tan s6 song:
f 1atan sé song am do mot ngudn am phat ra
fla tan sO song &m do may thu thu dugc
Goi { v la toc do truyen am trong moi truong
L‘/S la toc do chuyen dong cua nguon am
vm 14 tc d6 chuyén dong cia may thu

oYy

S

O Chi y : Lai gan thi tan s6 ting va nguoc lai.
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Chuong 3 DONG DIEN XOAY CHIEU

Chudng nay gom 6 chu dé:

Chii dé 3.1. Dai cwong vé dong dlen xoay chiéu

Chii d@é 3.2. Mach R, L, C noi tiép. Cong huéng dién
Chii dé 3.3. Cong suit ciia dong dién xoay chiéu
Chii dé 3.4. Cuec tri dién xoay chiéu

Chii dé 3.5. Gian db vec to

Chii d@é 3.6. Cac loai may dién

CHU PE 3.1. PAI CUONG VE DONG PIEN XOAY CHIEU

1. Dién ap va cwong df dong di¢n xoay chiéu
1.1. Dién ap xoay chieu . ) .

a) Dinh nghia: Dién ap xoay chicu la dién ap bicn thién di€u hoa theo thoi gian

u=U,cos(ot+q,)
Véi: u la dién 4p tie thoi; Uo 1a dién ap cuc dai; ¢, 1a pha ban dau cta dién ap.
b) Cich tao: Co6 nhiéu cach
* Cach don gian la: Cho mot khung day quay déu quanh mot tryc ndm trong mét phang ctia khung

va vuodng goc voi duong sirc cua mot tur truong déu c6 vecto cam Umng tir B.
* Goi N 1a s6 vong day ctia khung, S 1a dién tich mdi vong day, o 1a toc do goc clia khung, B 1a
cam ung tu cua tur truong déu. Tu thong @ qua khung la

@ = NBScos wt
* Suét dién dong cam ung xuat hién trén khung: ¢ = - @’
e = NBSwsin ot
Hay: e=E, cos(ot+q,)

Véi: E;, =NBSo 1a suét dién dong cuc dai; ¢, : pha ban dau cua suét dién dong.
DChiy:

- Tu thong cuc dai qua 1 vong day: @, . =BS

- Twr thong cuc dai qua cd khung day: @, = NBS

- Bon vi cua tir thong 1a Vé-be(Whb)

¢) Nguyén tic tao ra dong di¢n xoay chiéu: dya trén hién tuong cam Gmg dién tir.
1.2. Cuong @9 dong dién xoay chiéu

a) DPinh nghia: Dong dién xoay chiéu 14 dong dién c6 cudng do tirc thoi bién thién theo mot ham
sin(hodc cosin) cua thoi gian.

1max

i=1,cos(wt+¢,)

Véi: 1 1a cuong do dong dién tirc thoi; Io 1a cuong d¢ dong dién cuc dai; ¢, : pha ban dau cua i.

b) Cach tao: Néu ta mac hai dau khung day trén véi mot mach ngoai thi trong mach xuét hién
dong dién xoay chiéu.
SChiy :

- Dong dién xoay chiéu c6 gia tri thay doi theo thoi gian

- Dong dién xoay chiéu c6 chiéu thay d6i theo thoi gian

- Trong 1 chu ki dong dién d6i chiéu 2 lan

- Trong mot gidy dong dién doi chidu 2f 1an (f1a tan sb cia dong dién xoay chiéu)

¢) Tac dung cua dong dién:

- Tac dung nhiét

- Tac dung hoa hoc

- Tac dung tir (n6i bat nhét)

- Tac dung sinh 1i,.....

1.3. D léch pha gitau va i
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Do léch pha gittau vaila ¢ phu thudc vao tinh chat ciia mach dién, duoc xéac dinh:
o=, —0;
e Néu ¢ > 0 — dién 4p u sém pha hon cudng d6 dong dién i

e Néu ¢ < 0 — dién 4p u tré pha hon cudng d6 dong dién i
e Néu ¢ = 0 — uvaicung pha (dong pha)
1.4. Cwong d§ dong dién hiéu dung va dién ap hi¢u dung
a) Dinh nghia: Cudng d6 hiéu dung ciia mot dong dién xoay chidu bang cudng do cua dong dién
khong d6i nao d6 ma khi di qua cing mét dién trd, trong ciing mot thoi gian thi toa ra cing mot nhiét
lwong nhu dong dién xoay chiéu.

b) Sudt dién dong va dién dp higu dung:

. E
* Suat dién dong hiéu dung: E= —;
* Dién ap hiéu dung: U= &
. . . ° \/E

OChuy: S6 chi cua cac dung cu do nhu vonké, ampe ké cho biét cac gia tri hiéu dung.
2. Céc phan tir ciia mach dién
2.1. Pién tré
a) Tdc dung ciia dién tré: Dién trd cho ca dong dién mot chiéu va xoay chiéu di qua va c6 tac dung
can tré dong dién.
b) Dign tré thudn R ciia mét vit din c6 dang hinh tru:
R=p ﬁ
S
Véi: pla dién tro sut ciia vat dan(Qm); ¢ 1a chidu dai vat dan(m); S: dién tich tiét dién ngang(m?).
¢) Bién tré: Dién tro co gia tri thay doi duoc goi 1a bién tro.
d) Ghép dién tro thanh bg:

- Ghép nédi tiép(R1ntR2): R,=R,+R,
. 1 1
- Ghép song song(R1SsRy): e e
R b Rl RZ

2.2. Cufn day

a) H¢ sé tw cam (Pé tw cam): L

Déi v6i dng day hinh try: dai ¢, c6 N vong day, do tir thim bén trong long ng day la p, thé tich
ctia ong day 1a V. Ta co:

N 2
L=4r10" u(7] Vv

b) Cuén ddy thudn cam: c6 d6 tu cam L (H: Henry)

+ D6i voi dong dién khong ddi (mot chiéu co cudng d6 khong d6i): cudn thuin cam coi nhu day
dan, khong can tré dong dién khong doi.

+ Dbi v6i dong dién xoay chiéu: cudn thuin cam cho dong dién xoay chiéu di qua va cé tac dung
can tro dong dién xoay chiéu, dai lugng dic trung cho sy can trd d6 goi la cdm khdng (Z.): Z, = oL

Hay: ZL =2=fL

¢) Cugn dday khong thudn cam: c6 do tu cam L va dién trd thuan r
- Can tr¢ ca dong dién khong doi va xoay chiéu
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e . N U
- D61 v6i dong dién khong doi: r = n

. . 2 U
- D6i v6i dong dién xoay chidu: Z = e Jrr+z;

d) Pinh luit ém cho doan mach dién xoay chiéu chi c¢é cuén diy thuan cim
- Biéu thttc dinh luat 6m: -2 Y

Z, 2nfL
+Néuting f — Ztang — I giam: dong dién qua cudn day khé khin
+ Néu giam f — Zi giam — I tang: dong dién qua cudn day dé dang

+Néuf=0 — Z.=0 —> Iratlén — cudn thuan cam khong can trd dong dién khong doi.

A g . A A A 2 A . , T I \ A 1y A g
- Pién 4p gitta 2 dau cudn thudn cam(ur) ludn sém pha goc 2 so voi cuong do dong dién(i):

Pu =it

e) Ghép cudn thuin cim thanh bj:
- Hai cudn cam ghép noi tiép (Lintl): L, =L,+L,; Z,=Z +Z_
1 1 1

1
- Hai cudn cam ghép song song (LissLp): —=—+—; ——
: ghép song song (L1 )L LGz

SS

1 1
—_— + —_
Z, 7,
2.3. Tu dién
a) Dién dung ciia tu dién:
- bién dung 1a dai lvong dac trung cho kha nang tich dién cta tu dién
- Tu dién c6 dién dung C (F: Fara)
€S
47kd
Trong d6: ¢ la héng s6 dién mai, S: dién tich phén ddi dién gitra hai ban tu dién, d: khoang cach
gitra hai ban tu, k = 9.10° (Nm?/C?).
b) Tac dung cua tu dién:
- B6i v6i dong dién khong ddi: tu ngin khong cho di qua
- Bdi véi dong dién xoay chiéu: cho dong dién xoay chiéu di qua nhung can trd dong dién xoay
chiéu, dai luong dic trung cho su can tré d6 goi 13 dung khdng( Zc):

- Dién dung cia tu dién phang: C=

1 1
Z.=— Hay: Z. =
cToC VLT ome
¢) Dinh ludt 6m cho doan mach dién xoay chiéu chi cé tu dign
- Biéu thirc dinh luat 6m: 1= _uaric

C
+Néu ting f — Zc giam — [ tang: dong dién qua tu dé dang
+ Néu giam f — Zc ting — [ gidm: dong dién qua tu kho khan
+Neuf=0 — Zc= o — [=0:dong dién mot chiéu khong qua tu.

- Pién 4p giita hai dau tu dién(uc) ludn tré pha goc g so v&i cuong do dong dién(i):

T

(Puc =Q; _E

d) Ghép tu dién thanh bj:
. 1 1 1
- Hai tu C1 va Cz ghép song song: C, =C, +C,; —=—+—
Zow Ze Z,
. . Al A 1 1 1
-Haity Ci1va Cz ghépnditiep: —=—+—,; Z,,=2Z; +2Z.
nt Cl CZ ' ’
2.4. Bong dén ’
Trén bong dén thuong ghi (aV — bW) — Cho biét: Usm = a(V) va Pam = b(W)
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Tinh duoc:
+ Cuong do dong dién dinh mure: 1, = 9" =—
U dm a
U:  a’
+ Dién tr¢ ciia bong den: R, =—dn — +
dm

2.5. Cac dung cu do
a) Von ké:
- Cach mic: mic song song v6i doan mach can do
- Thudng cho dién trd cta von ké rat 16n dé khong lam anh hudng t6i mach can do (Ry = o)
- S6 chi cia von ké cho biét gia tri hi¢u dung: U
b) Ampe ké:
- Cach mic: mac ampe ké ndi tiép v6i doan mach can do
- Thuong cho dién tré ctia ampe ké rat nho dé khong lam anh huong dén mach dién (Ra = 0)
- Sb chi cua ampe ké cho biét gia tri hiéu dung: I
2.6. Khoi K, chuyén mach K

R C
) . . A — I X
Cho dién tr6 Rk = 0 — khong anh huong dén mach dién I B

a) Khoad K: ‘ o K

- K déng: bo phan tir X (noi tat) > mach R nt C )

- K mé: lay phan tir X — Mach R,C, X ndi tiép. M Y

b) Chuyén mach K: Ag— X —‘/K._ — B
- K ¢ (1): mach gobm (X nt Y) (5)_ Z

- K ¢ (2): mach gom (X nt Z)

CHU PE 3.2. MACH R, L, C MAC NOI TIEP NOI TIEP

1. Quan hé vé pha giira hiéu dién thé cwdong d va dong dién

* Poan mach chi ¢é dién tro thudn R: Dién ap giita hai ddu dién tro ludn cung pha véi cudng do
dong dién. Ta co: ¢, =¢; — i =1,sin(ot+¢,);usz =Uy sin(ot +¢,)

| = —2
R

* Doan mach chi ¢é cudén ddy thudn cam: Dién ap giita hai dau cudn day thuan cam ludn sém

T

pha hon so v6i cudong do dong dién goc n/2. Taco: ¢, =¢; + 5

9

. . . T
i =1,sin(ot+¢@,;);u,. =U, sin(ot+ e, +E)
* Poan mach chi co tu dién: Dién ap gitra hai dau tu dién luon tré pha so vdi cuong do dong dién

goc n/2. Taco: @, =0 —g -

i =1, sin(ot+@,);u, = U, sin(wt + o, _g)

2
2. Téng tré ciia mach: Z=\JR?+(Z, -Z.) hay Zz\/R2+[mL—%j
Q)]

3. Dinh luat 6m: I=£;I0=ﬁ

z z

Z -Z U -u T T
4. Do 1éch pha giira u va i: tanp=—"L-—"SC=—"L "C (—Z<p<=

0 1éch pha g ® R 0. ( , S0 2)

5. Pién ap:
e Dién ép tlrc thoi:  u=ur + UL + Uc = U, cos(ot +¢)
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e Dién 4p dang vecto: U= U—R + UL + U—C

e Biéndodienap: U, = \/USR +(Up, ~Upe)

e Diéndp hidu dung: U=JU%+(U_-U,)

6. Hi¢én tuwgng cong hudéng dién
a) Diéu kién dé xdy ra hién twong cong huong:

Z, =Z. hay LCw® =1 hay co:L

JLc

b) Khi xdy ra hién twong cong hwong thi:

o Tong tro: Zmin =R
e Cuong do dong dién hi¢u dung: o = %
: VLV

e (Cong suat tiéu thy: P =—=-0

s ' TR TR
e He s6 cong suat: cosp=1—->¢ =0 > ¢, =¢,:u,icung pha
e Dié¢n ap hi¢u dung: U,=Uc =0
e Dié¢n 4p hi¢u dung trén dién trd: Ugx =Y

D Chiy:

-pé xdy ra hién tugng cdng huong dién thi ta phai diéu chinh mot trong cac dai luong: L, C, f
dé Imax, Pmax, Urmax, (COS®),, , Zmin, u Vi i cting pha, diéu chinh C dé Uimax, L dé Ucmax,...

- Piéu chinh R khong bao gio xay ra cong hudng

- Khi dang xay ra hién tuong cong huong néu thay doi L, C hodc fthi: ZT, Iy, Pl cosg ¥,
Upv UL#Uc ‘ ‘

- Néu doan mach thiéu phan tir nao thi cho gia tri cua cac phan tir d6 bang 0.

~ CHU DE 3.3. CONG SUAT CUA DONG BIEN XOAY CHIEU
1. Cong suat ctiia dong dién xoay chieu
Pit vao hai dau doan mach mét dién ap xoay chiéu c6 biéu thirc u= U, cos(ot+¢,) thi cuong
d6 dong dién chay trong mach c6 dang i= I, cos(wt +@,) . Cong suét tiéu thy trén doan mach la:
u,l 2
P=UI COS([):%COS([): U?cos2 0

S Chi y : Cong suét trén 13 cong suét trung binh trong mot chu ki.

2. Hé s cong suit: ) ) i
a) Tong quat: dai lugng cos¢ duoc goi 1a hé s6 cong suat ciia doan mach dién xoay chiéu
0<cosp<l
* Truwong hgp cosp =1: ¢ = 0
- Poan mach d6 chira chi ¢6 R hodc RLC nbi tiép khi ¢6 cong hudng
- Cong suat lac nay 16n nhat: P, =UI__

* Truwong hgp coso =0: ¢ = ig
- Poan mach chtra: chi co L, C hoacca L va C
- Cong suat nho nhét: Pun =0

- Mach ¢6 chura C, L hodc L va C khong ti€u thu dién nang.
* Truwong hgp: O <cosp<1: —g<(p<0 hoiac 0<(p<g
- Poan mach chira RL, RC hodc RLC ndi tiép (ZL # Zc)
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b) Mach R, L, C néi tiép:

- Dién nang chi tiéu thu trén dién tré R. Khi d6 cong suat tiéu thu dién trén doan mach bang cong
suat toa nhiét trén dién tro R:

P=Ulcosp=RI’
- Hé s6 cong suét: COSQp=—= Ye
] ] Z U
¢) Cach tang h¢é so cong sudat
- Trong mach dién xoay chiéu bat ki, ta co:
P=Ulcosp=RI’+P
Trong d6: P 1a cong sut tiéu thy, P’ 1 cong sudt dién ning chuyén thanh dang ning luong khac
nhu co ning, hoa ning, ..., RI? 1a cong suit dién ning chuyén thanh nhiét.
-Pé ting P’ — giam (RI?) — giam I — ting cos @

- Trong cac mach dién dan dung, cong nghié¢p (Vi du: quat, ti lanh,...) nguoi ta [am tang cos @
bang cach dung cac thiét bj ¢6 thém tu dién nham ting dung khang, sao cho cos ¢ > 0,85.

- CHU BE 3.4. CU'C TRI CUA MACH PIEN XOAY CHIEU NOI TIEP:
L.TOM TAT CAC DANG CUC TRI TRONG MACH DIEN XOAY CHIEU

1. Poan mach RLC c6 R thay déi khi khio sit cong suit:

a: Mach RLC mic néi tiép, cudn day thuin cim (r=0)

® Gia tri cua R dé cong sudt toa nhiét trén mach dat gia tri cuc dai la: |R= ‘Z -Z ‘

L C

n 2 U U

Hé ué:Z=R\,E; =t—; cosp=—; P =—1C0S¢,, =—,|U , = —=
.q (P 4 (\D 2 max 2R 60/ 2 R \E

2

® Néu khi R =R;1 va khi R =Rz ma P1= P,=> Cong suét d6 bﬁng:R:PzzRUR
l+ 2

e, 2 . U2 . U2 . _7[
Gia tri cua R d€ P max: R+R =7 iRR, =(Z+Z )| [R=[RR, =|z,-z|: P, =—F—} T =35
2JRR,

b: Mach RLC mic ndi tiép, cudn diy c6 dién tré trong r
® Giatri ciaR dé cong suat toa nhiét trén mach dat gia tri cuc dai la: R+r = |z - Zc|
\/E . P U2

® Hé qui: Z=(R+1)4/2; ¢=i%;cos¢:7, 1o :m

. 2 U’
+Gia tri ctia R d€ Prmax la: R=\/r2+<ZL —ZC) => |Prpar = > >
2(\/r F(Z, 7. )+ r)
Vir; Z.; Zc va U la cac dai luong khong ddi nén mudn dat gia tri cuc dai thi chi can cuong do dong di¢n
qua mach cuc dai => Imax khi gia tri cua bién tr6 R = 0.
c: Mach RLC mic ndi tiép ¢6 P = const = Tim R => thwong gidi pt bac 2 theo RL:
p=RIP=R— Y =3[PR?_U?R+P(z, 7.} =0
R? + (ZL - Zc)2
GHI NHO:
> Do thi sy bién thién ciia cong suit tiéu thu theo bién tré' R P
*KhiR=0=>P=0
* Khi R = | Z1- Zc| => Pmax
*KhiR=>w=>P=>0
* Khi R < | Z1- Zc| dong bién:RT=>PT;R{=>P{
*Khi R > [Z- Zc[ngh bién: RT=>P| ;R =>PT It
0

P Pmax: Uz
Z‘ZL—ZC‘

R=|7 - Zc | R
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2. Poan mach RLC c6 L thay ddi:

) 1
* Khi|L=—;
oC

Hé théng Ii thuyét vat 1i 12

thi Imax; Urmax; Pmax con Uremin Leew y: Lva C mic lién tiép nhau (Cong hudng)

2472 UJR?+22
* Khi|Z, = R z+ZC thi |U e =TC va U =U2+UZ +US; US —UU L U2 =0
C

11 1,1 1 2LL
* V&i L= L1 hodc L = Ly thi U ¢6 cung gid tri thi Uymax khi | —==(=—+—)= L= 2hb
z, 2z, Z, L +L,
_ z +«f4R2+Z2 2UR , ,
* Khi|Z, == € thi U g e = Luweu y: R va L méc lién tiép nhau
2 ,/4R2 +22 -7,
3. Poan mach RLC ¢6 C thay ddi:

) 1
* Khi [C = L thi Imax = Urmax; Pmax con Urcmin

R*+2Z? hilu L UR?+Z?

Luu y: L va C mic lién tiép nhau

* Khi |Z,

7 CMax — R va Uémax:U2+UE+UF2{ UCmaxUL=UE+UF§
L
: e 1 1.1 1 C +C
* Khi C = C1 hodc C = C2 thi Uc ¢6 cung gia tri thi Ucmax khi | =—==(=—+—-—)=C _t
Z. 27, Z 2
Z +J4R2+Z2 2UR
* Khi|Z, =— 5 t | thi U = Y

= Luu y: R va C mic lién tiép nhau
e AR 22—z,

. / L R?
4. Mach RLC c¢6 o thay doi: Pat |Z, = E —7

. 1 .o
* Khi|o, = Nl thi IMax = Urmax; Pmax cOn Urcmin+~ Lwem y: L va C mac lién ti€p nhau
. 1 1 2U.L
* Khi|o, = = 1 =>|m, = 72, =2Z.| thiU,., =
C L &2 C. Ztro CZtro R /4LC _R%C?
C 2
: 1L R? 2U.L
*Khi|og =—,|=——|= Zio = |o..L=Z,Z, =27 thi|Uq, =
L\C 2 L Ry/4LC — R°C?
* V61 o = o1 hodc o = o2 thi [ hodc P hoac Ur c6 cung gia tri thi Imax hodc Pmax hodc Urmax
khi: |@, = \Jo,.0, | = tin s6|f, = (f,.f,

II. Céong thirc thwong 2dp can nhé khi L,C, f thay dbi (khong Cong huwdng):
v Tim L d€ U max:( Mach dién hinh vé bén phai khi L thay doi)

A R C L
B
R? + Z2 R2 +Z2 R2 + 72 i |
ULmax:U\/ < Véi ZL:—C:>|_:—C
R Z. oZ,
% Tim C dé Ucmax:( Mach dién hinh vé bén phai khi C thay déi)
— A R L C B
R*+Z R?+Z2 Z
UCmax=U—\/ L V6i |Ze = Fh ks [C= 2
R zZ R*+Z;
< Xic dinh gi4 tri cwe dai Upmag vt Ucma khi tin s6 f thay doi:
LU 1 z ‘ L
Uy max =Ucme = Khi: |, = o =2 (Didu kien 2— > R?)
RVALC -RC® CZ, L C
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II1.Cdc céng thirc ciia cdc dién dp hiéu dung cuwc dai khi théng so ciia mach thay doi:

a. Dién ap hiéu dung Ur:
+R thay d6i :

Urmaxy =U Khi R —> o , Nghiala khi: R — o0 thi:U, ->U

+ L,hay C, hay @ thay d6i : Urmay=U Khi o=

JLC

+Nhan xét: Dién ap hi€u dung gitra hai dau R khong vuot qua dién ap hiéu dung gitra hai dau doan mach.
b. Dién ap hiéu dung : UL

( Cong huéng )

+R thay d6i : Uimay = ——— 2, , khiR=0
|ZL _ZC|
, UJR?+22 _ R?+272
+Lthay d8i - Ungan = 120= =5 khi 2, = T%c
C
ki < . e . 2LL,
Lwu y: Khi L=1L;hodcL =L, ma U co cung gia tri thi Uimax khi: L=
+ 2
2. U . R :
+ C thay d6i: Upmax = 1ZL = EZL. khi C = — (Cong hudng)
@
2. _ . 1 |_ . L R’
+ o thay doi: Uimax) = 1ZL .khijo= cz. =>U, . khi|Z. =2, = c 7
U 1 CR’
max _ . £ Z=1- .
U/ T Véi 0 oL
1--
n
c. Pién ap hiéu dung : Uc
+R thay d6i : Ucmay = ——— Z¢ khiR=0
20 -Z]
: U,\[‘R2 +Z7 . 2,72
+ C thay d6i : Ucmax) = 1Zc= ———— khi Zc = RI+Z,
L
. Khi < X AR . C +C,
Luu y: Khi C=C; hoac C=C; ma Uc ¢6 cung gia tri thi: Ucmax khi: C =
2. U . 1 R i
+ L thay d6i: Ucmax =1Zc = —Z. khiL= > (Cong hudng )
R Co
, |z _ L R?
+ o thay doi: Ucmax) = 1Zc . khijo=—"2=>U, khi|lZ =2, ==——
L c 2
o _ U L1 CR
U™ = T Véi  |—=1- oL
1--
n
+ Trén truc tan sb ta co:
Chia chov/n Nhan véi
Den
W = Jn Wy = Wy W, = \/H.Q)CH )
U™ Ug™ U™

d. Dién 4ap hiéu dung : UrL . P& UrLmax (R va L mic lién tiép nhau)

é» 37 &
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Z +4/4R2+ZZ
+Khi Z, === < thiU = 2R

t max
2 e JaR? v z7 -7,
e. Dién 4p hi¢u dung : Urc. P& Urcmax (R va C méc lién tiép nhau)
Z, +J4R*+2?
+Khi Z, =—* Eothi Upg gy = 2R
2 JAR 427 -2,

f. Pién ap hi¢u dung : Urc bé Uremax; URrL Pé UrLmax Khi @ thay doi:

U max max

So db truc tan sé khi “rRc ya “R. khi w bién thién.

Chia cho \/p .M
Dcn
wRL:\/E'wCH .

Wpe = —F= Wp = Wy -

Lo
Uz up™ ug

b. Cac cong thirc hé qua:

5 1
Tir so dd truc ® ta suy ra; Oy =@l =—=> Yon - 1. @ 1 . e
LC Wt \/B Weyy \/E WgL
Thay ching vao U™ = Y ; ta c6 cac hé qua cho uz™:
1-p
m U m U
U U U -
1- (%o’ 1- (e 1%y
WgL Wen Wrr
Z =wy L R
; U

*Khi U™ thi ) ol b o 1oy YU

Z. = Z,

@, C

wéLLC - a);L p 1_(270)2
\J Z,

Twong tw nhw viy ta ciing cé cac cong thirc cho U™

Tacécachéqui: Ur=—— 9 cym___ Y .ym_ Y
1/1—(“’“*)4 1- (% 1-(“2)?
o, @y 2
Z =wrcL )
) U
*Khi U thi N R I (U, I .
Zc= 0,.C Z  wpclC e 1 (i)z
Z;
U 2 2 U 2 4 U 2
Ut mex 2 U et Oy U et mex 2
U 2 2 U 2 s U 2
Ucmax 2 Ucma Oy U e max W
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IV.CAC DANG BAI TAP CUC TRI TRONG MACH DPIEN XOAY CHIEU RLC
1. BAI TOAN CONG HUONG PIEN:

Piéu kién xay ra cong hwong dién: <:> Lo = L — LCo =1
Co

~ , | fie s 2 T i . T iy
-Hé qua: + @ = 0—> u cung pha Vvdi i va ur ( hay u tré pha > SO V&i UL ; U sém pha 5 S0 VGi Uc)

U2

+COS(P:1 +i= + Zmin:R + Imax: +Pmax=U|:?

N|=
>

- Céc d4u hi¢u khac nhan biét bai toin cong hwéng dién:
+ Khi thay di L, C, o hodc f dan dén cong suat trén mach dat cuc dai (Pmax).

+ L thay d6i din dén Urmax, Ucmax.  + C thay ddi din dén Urmax, ULmax. + @ hodc f thay ddi d& Urmax.

2. BAI TOAN THAY POI PIEN TRO R
TH1: Mach RLC mic néi tiép, cudn day thuin cam

- Gia tri cia R dé cong suat téa nhiét trén mach dat gid tri cuc dai 1a: |R = ‘ZL —ZC‘

2 U?2 U

Heé qua: |z = R+/2; (p:i%; cosp=—— P =— U, =—F

o) max 2R \/5

Chi y:+Khi R=o thi :U, =U (1=0)

2= 14 7 2
+ Khi thay d6i R = Ry va R = R thi ¢cong suat trong mach nhu nhau. Cong suat do: P =P, = u
R +R,

+ Khi thay di R = R; va R = Ry thi cong suit trong mach nhu nhau. Khi do, gia tri cua R dé cong suit trong

U* T
; Pmax: ;(pl+(P2:_
2JR R, 2

+Khi R= 0 thi xem nhu doan mach chia LC vatacofy — Y .y - Y24 .y _ YZc
|ZL_ZC| |ZL_ZC| |ZL_ZC|

mach cyc dai la:  |R =\[RR, =|Z, - Z,

TH2: Mach RLC mic néi tiép, cuén day c6 dién tré trong r

- Gi4 tri cia R dé cong suét téa nhiét trén mach dat gia trj cuc dai 1a: |[R + 1= ‘ZL —ZC‘

. 2 %
Hé qua: |z = (R+r)+/2; :if; cosQp = £; P =———
RN2; @ 4 P P TREN

+ Khi thay ddi R = R; va R = Ry thi cong suét trong mach nhu nhau. Khi d6, gia tri cia Rm dé cong suét trong
mach cye dai la: R +r=\J(R+r)(R,+r)=>R =(R+r)(R,+r)—r

UZ

- Gia tri cia R dé cong suat trén R dat cuc dai: |[R = r’ +(Z, —ZC)2 :
2r+2r* +(z, -2, )

Rmax —
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3. BAI TOAN THAY POI L HOAC THAY POI

C (Mach RLC nai tiép)

L thay dbi C thay ddi
*DéULmaX: UJ_LJ—RC' *DéUCmax: UJ_lJ—Rl:

2 2
+ Zu= R +Z¢
ZC
. U = UR?+Z¢
Lmax = ——— —

R
_uJuzsu?
UR
:>ULmaxUR :U \lué +U§

= Hé qua:
+UZ  =U’+UZ+UZ; U

L max

U. =UZ+U?2

L max

+ Z2=7Z°+ZZ+R%; Z,Z2.=2+R?

+ U (U, -U)=U?% Z2=Z(Z,-Z))

+ ULmaX(ULmaX—UC):UZ
1 1 1 Z 7\
t— =t — = —
-Luuy:
ULmax khl i:i_'_i:>L: 2L1L2
Lo u 2o L+L,

+Khi L =L hodac L =L, ma P cb cung gia tri thi:

z,=fut 2 vy by, ki |_=—"1;"2

* P& UrLmax (R va L méc ndi tiép)

* P& UrLmin (R va L méc ndi tiép)

_UR

RLmin — W

Z=0=> U

2 2
+ Zeo= R+ Z;
ZL
U = U R*+2Z]
Cmax — —
R
_U«/U§+Uf
UR
=>UgUg =UJU2+U7
= Hé qua:
+U§maX=U2+Uf+U§; UCmaXUL:UerU;
+ Z§:22+Zf+R2; ZCZL=ZE+R2

+ U (U, _UL):UZ; R? =2, (Z.-2))

+ 22 =2(Zc-Z); Ugpp(Uepe —U, ) =U?
1 1 1 z. (zY
+—2 :—2+ > P —==| —
U, U U Z, R
-Luuy:
+Khi C = C1 hodac C = C; ma Uc ¢6 cung gia tri thi:
UCmax khl C = ﬁ
+Khi C = C; hoac C=C;ma P cb cung gia tri thi:
7 - Lo+ 2,
) 2
Vi P Khi: = = (4 2y > ¢ = 25Ce
cC 2C C, C +C,

* P& Urcmax (R va C méc ndi tiép)

Z +4/4R2+Z2
+Khi Z, =+ -

2

. 20R
RN /T-O e

* P& Urcmin (R va C méc ndi tiép)

thi U

Zc=0=> . U.R

EINCEEYE

U

RC min

+ Khi L = Ly (C = Cy) thi d¢ léch pha ¢, va cong suat Py
+ Khi L = L2 (C = Cy) thi d6 léch pha ¢, va cong suat P>

_ cos? ¢,

R
P, cos®¢q,

Thi
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2
4. BAI TOAN THAY POI TAN SO GOC @ (Mach R,L,C noi tlep 2L>R2C) Vi Z. = CL: RZ
1 1 1 2UL
+ Khijo, =— = L = o = 72, =2Z:|thi U .=
ClL R c.z, cz,, Ry4LC —R%C?
cC 2
1 CR?
um = v = v6i|—=n"=1- oL Vakhi dé: |27 =22 +ZZ]|tangy. tanp=—=
1-+5
n
1 |L R? z 2UL
+ Khi O =—| <~~~ Ztm => O¢ =ﬁ=> Ztro :ZLth‘1 UCmax = =
L\c 2 L L R\4LC — R%C?
1 CR? 1
u ZL_ voil==nt=1- 'Va khi do: Zé =Zz+Zf; tang, tanp=——
1 n 2L 2
1=
max max U
=> ULmax: Cmax — 2UL hayU'- =UC =—2'
R\J4LC — R2C? 1-n-

2
Thay doi tan s6 goc o thi dé Uy, Uc c6 cuc tri can diéu Kién 1a biéu thic trong cin ctiaZ,, =, /% —R? >0

=>2L>CR* =

1 . Z

o, ==t
cz,, L

va

Q)

O

1 _
R \jE

+V6i 0= o hodc®=m, ma I hodc P hoic Ur co6 cung gid tri thi Imax NOAC Pmax h0dC Urmax khi :

f=\ht|

=

+Khi © =, va khi = o, thi UL trong mach 1a nhu nhau. Gi4 trj cia o dé Urmex Cyc dai la:

+Khi ® = ®, va khi ® = o, thi Uc trong mach la nhu nhau. Gia tri cua ® dé Ucmax Cuc dai la:

+ Khi o =—

Fic

+ Khi c0:—2

Jie

thi Urc khong phu thudc vao R (R va C mic lién tiép nhau).

thi Ur khong phu thudc vao R (R va L mac lién tiép nhau). Khi d6:

Khi do:

Z.=27,|
Z, =27,|

+ Khi tan s6 goc 1a o, thi cam khang va dung khéng cia doan mach c6 gid tri lan lugt 1a Z, va Z.

tan s6 goc 1a w, thi mach cong huéng. Khi do:

z z
o=, |%=>f="1[]*
ZL ZL

Khi
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CHU PE 3.5. GIAI PIEN XOAY CHIEU DUNG GIAN PO VECTO
1) LY THUYET.
1. Do léch pha ciia dién 4p hai dAu mach u dbi véi cwdng do dong dién i: (pur)
Vi chi ¢6 mdt cuong do dong dién qua mach nén ta dung pha i dé tinh cac pha cta u.
* Poi voi doan mach chi cé R:

_ _ _ +
OuwR = Pi = (PUR/i_(PuR_(pi_O 0 ﬁR 15
Ta c6 ur cing pha voi i, Gian d6 vecto nhu sau: ° ~
Léy truc gdc I 1am chuén ta c6 vecto biéu giién Ur trung v6i vecto I .
* Poi voi doan mach chi ¢6 cudn cam thuan (Rq =0) UL
T T
Qu= @it 5 = QuL/i= Pup, —Pi= )
<o A ) , . ~ , T I 5
Gian d6 vecto nhu sau: UL sém pha hon i mot goc 5 0)
*  Poi véi doan mach chi cé tu dién UL I (7
_ T _ _om O
Puc = Fi— E = Qyc/i = Puc —0i= _E'
Gian d6 vecto nhu sau : Uc tré pha hon i mot goc g . 0]
* Luuy:
-usémphahoni= ¢,,; >0
-utré phahoni = ¢,,; < 0
-ucung phavéii= ¢,/; =0
2. Gian dd véc to doan mach xoay chiéu R. L, C:
* P01 voi doan mach c¢6 nhiéu hon mot phan ti
thi d6 1éch pha tinh theo cong thirc sau : Ur T> +
Z, -7Z¢ _ U -Uc 0 2 >
tang,,; = = Duji 3
R UR — Uc
; U
* Tir gian dd ta co: AB
UIZXB = U%{ + (UL - UC)2 _
*  Ciing c6 thé dung gian do véi cac gid tri clia Z 7L
Zan = \R? + (21, - Zc _ .
AB : R , ( L C) R I> +
Tur gian do, ta thay: 0
* Uc tré pha hon uL mdt géc © hay Uc nguoc pha ur Pui Zc
ZAB

* U tré pha hon ur mot goc g

. A T
* UL sém pha hon ur mot goc 3

* Ur ludn cung pha véi cuong do dong dién.
* Khi trén mach khong cé dién trd R thi do 1éch pha gitta dién ap hai dau mach va cuong d6 dong dién la tanp —

T
Toonén @ =+—.

3. Cich vé gidn d6 véc to:
- Xétmach R,L,C mic nbi tiép nhu hinh 1.

R L C
A— i B
Céc gia tri tre thoi cia dong dién la nhu nhau:

iR =i =ic=i Hinh 1

Céc gia tri tire thoi cia dién 4p cac phan tir 1a khac nhau va ta c6:
U=Ur+ UL+ Uc

Viéc so sanh pha dao dong giita dién 4p hai ddu mdi phan tir véi dong dién chay qua n6 ciing chinh 14 so sanh
pha dao dong cua ching voi dong dién chay trong mach chinh. Do d6 truc pha trong gian dd Frexnel ta thuong
chon 14 truc dong dién, thuong nim ngang. Cac véc to biéu dién cac dién ap hai ddu mdi phin tr va hai dau
mach dién biéu dién trén truc pha théng qua quan hé pha cia né v6i cudng do dong dién.
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a. Cach vé gian dé véc to cang gbc O:
Véc to budc (Qui tic hinh binh hanh):Chiéu duong nguoc chiéu kim déng ho. ( xem hinh 2)

A——

+ Ur cung pha v6ii=>Ug cung chicu véi truc i: Nam ngang 4 U
L

U T A Y <y . A
+ UL nhanh pha hon i E =>U, vudng goc vdi truc i va hudng lén. U
e |

»
»

+ Uc chdm pha T s0 vOii=> FC vuodng goc véi truc i va hudng xudng . .
2 YU:  Hinh2
—> Dién 4p hai diu doan mach 1a: u=ug +u_+uc => U = U—R +U—L+U—C
Chung gbc O, 10i tong hop véc to ... (Nhu Sach Gido khoa Vat Ly 12 CB).
+ Do dai cac véc-to ti 1€ vdi cac gia tri hi€u dung tuong tng.
+ Duya vao cac hé thirc luong trong tam giac dé tim cac dién 4p hodc goc chua biét.
+ Do léch pha giira cac dién ap 1a goc hop bdi gitra cac véc-to tuong ting.
+ DG 1éch pha gitra dién ap va dong dién la goc hop bdi véc-to dién ap voi tryc i
- Cach dung cac loai gidn dd véc-to dé gidi quyét bai toan la rit quan trong:
+ Khi gip bai toan ¢6 lién quan dén quan hé bat chéo thi dung véc-to bude.
+ Khi gip bai toan khong lién quan dén quan hé bét chéo thi dung vée-to trugt.
+ Khi gip bai toan thay doi thong sb, cau triic mach thi ding véc-to kép(chap).
- Théng thuong, dé co mot gian d6 véc to gon ta khong nén ding quy tic hinh binh hanh (hinh 2b) ma nén dung

quy tic da giac (hinh 3). Up
b.Cach vé gian do véc to theo quy tic da giac :Véc to truwgt (hinh 3)
Xét tong véc to: U, T
TR TER TR o
U=U,+U +U, |
Tir diém ngon cua véc to FL ta v& ndi tiép véc to U—R (gbc cta U O ' i
EL
U, trung v6i ngon cia U, ). Tir ngon cla véc to U,  vé& ndi
<A . T . 2 U> fA ax A o T s x - [_j v _
tiep véc to U, . Véc to tong c6 goc la goc cia U vaco — ULq ______________ U
, — — S| |
ngon 12 ngon cua véc to cuoi cung U (Hinh 3) U 4 1 o | 7
L - 1én.; C —xuéng.; R —ngang. O —
Vian dung quy tic v& nay ta v& gian do Uy
véc to cho cac bai toan mach dién xoay chiéu . U~
c. Cach vé gian db véc to kép: Hinh3 U Uc" Hinh 2b

+ Khi gip bai toan thay ddi vé thong s hay céu trac mach ta ding véc-to' kép.
Vi du: Khi gip bai toan c6 khoa K thi I thay ddi va U khong ddi nén ta thuong chon truc u nim ngang. Khi k
déng va k mo ¢o 2 truong hop nén ¢o6 hai gian do véc to ta v€ chap lai cing U nén goi 1a gian do véc to kép:

Ghop2giandd lai
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4. Mot s trwong hop thwong gap:
a. Trwong hop 1: UL > Uc <=> ¢ > 0 u sém pha hon i

+Phuong phdp véc to trugt (da gidc): Diu tién vé& véc to U , tiép dénla U, cudi cing 1a U . Néi gbc clia

No6i goc cua U, véingon cua U, taduge véc to U nhu hinh ¢ gitra sau:
A

— Quy tic da giac da giac tong tro
v 2 = ﬁ -+ Z -+ Z

Quy tic hinh binh hanh(véc to budc)
+.Khi cin bidu dién Ug

L

W,UC V& theo quy téc da giac

V& theo quy téc hinh binh hanh

+ Khi cén bidu dién Ugc
Ao

A

V& theo quy tdc hinh binh hanh V& theo quy thc da gidc

b. Truomg hop 2: U < Uc<=> @ < 0: u tré pha so véi i (hay i sém pha hon u)
+Cadch vé nhw trén ta dwoc cdc gidn do twong wng sau:

AU—L’
Uy
<—>
» i
#Uc—
|
U™ .
UL
vUe uy
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—_—

+ Khi cin bidu dién Ug

UC/,/
v -

+Khi cin bidu dién U gc

c. Truong hop 3 -Cudn cim cé dién tré thuan r
V& theo quy tic da gidc va lan lugt tir U, dén Ur , dén U, dén U, R L

' C
+Trwong hop Z, > Zc => U, >Uc : Af—:—"—{m\—'—”_f N
B M

——

U
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+ Truwong hop Z\ < Zc => U < Uc : Hoc sinh tw vé.

5.
a.

Mot s6 cong thire toan hoc cin ap dung:

H¢ thire lwgng trong tam gidc vudng:

Cho tam giac ABC vudng tai A duong cao AH=h, BC=b, AC=b, AB=c, CH="0, BH =, ta c6 h¢ thiic sau:
a’?=b’+c? b*=ab; c’=ac B

h’=bc; bc=ah H

11,1 c a

h2 b2 CZ b,
b. Hé thirc lwgng trong tam giac: A C
* Pinh 1y ham s sin: b

a b ¢ A
sinA sinB sinC
c b

* . ;s £ .

Dinh ly ham so cos: B a C

a? =b® +c* —2bccos A
¢. Kinh nghiém nhim :Ba bd sé thwong gip:

1 1 1
52=32+42; =+ = :1,3va2; ..
2,4° F 4
3
\600
j ) 1
3 2
3;4;5;24 15432 % L1 ﬁ;g

CAC EM HOC SINH KHOA 2000 BON POC:

1. TUYET DINH CONG PHA CHUYEN DE VAT Li 3 TAP

Tac gia: Poan Vin Lwong ( Chii bién)- ThS Nguyén Thi Twong Vi .

2.TUYET PHAM CAC CHUYEN DE VAT Li BIEN XOAY CHIEU.

Tac gia: Hoang Sw Piéu & Poan Vin Luweng

3. PHAN LOAI VA GIAI NHANH BAI TAP TRAC NGHIEM VAT Li 12

THEO HWONG PHAT TRIEN NANG LU'C HOC SINH.

Tac gia: Tran Vin Hung - Poan Vin Lwong - Duwong Vin Pong

Lé Thanh Huy — Pham Thi Ba Linh
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CHU DE 3.6. CAC LOAI MAY DIEN
1. May phat dién xoay chiéu mdt pha (Mdy dao dién mét pha)
a) Nguyén tic hoat déng: dua trén hién twong cam tng dién tir
b) Cédu tao: gdbm hai phan chinh la phan cam va phan tng
- Phin cam: tao ra tir trudng
- Phan tmg: 13 phan tao ra dong dién
- Phin cam, phan Gmg c6 thé ding yén hodc chuyén dong:
+ b0 phan dung yén goi la Stato
+ bo phan chuyén dong goi 1a roto
- Ngoai ra con sir dung bo gdp dién(vanh khuyén va choi quét) dé 1ay dién ra

np

¢) Tan sé dong dién xoay chiéu do mdy dao dién phit ra la: f = 50

Trong dé: n 13 s6 vong quay cua roto/phut; p 1a sé cip cuc (bic — nam)
O Chii y : Néu cho n 14 s6 vong/gidy thi ding cong thirc: f=np
2. May phat dién xoay chiéu ba pha (Mdy dao dién ba pha)
May phat dién xoay chiéu ba pha tao ra dong dién xoay chiéu ba pha
a) Dong dién xoay chiéu 3 pha:
Dong dién xoay chiéu ba pha 1a hé théng ba dong dién xoay chiéu, gdy ra boi ba suat dién dong

A A A A an A \ Aol qs 2T
xoay chiéu c6 cung tan so, cung bién d§ nhung 1éch pha nhau tung d6i mot la —.

- Biéu thirc ciia cac suat dién dong cam tng;
e, = E, cosmt %—\\\\
21 \
e, =E,cos| ot——
° \
2 \K\—?
e, = E, cos wt+?

- Hé théng dong dién xoay chiéu ba pha tuong tng:
i, =1,cosmt;i, =1 cos[mt—z3 j ;=1 cos(mt+%)

b) Céu tao: tuong ty may phat dién xoay chiéu mot pha
- Phin cam (R6to): 1a nam cham dién
- Phan tng (Stato): gdbm ba cudn ddy giéng nhau nhung dit 1éch nhau 120° trén mot vong tron.
¢) Nguyén tic hoat dpng: dua trén hién twong cam Gng dién tir.
d) Cich mdc ddy véi dong dién xoay chiéu ba pha:
Goi: - Up la dién &p pha: 1a dién ap gitra 1 day pha va 1 day trung hoa
- Uq la dién ap day: la dién ap gitra hai day pha voi nhau. Bs A

- Xet truong hop tai mic ddi ximg(tirc 1 cac tai gidng nhau)
* Cach mac hinh sao:

- M4y phat mac hinh sao: U, = \/§Up

- Tai mac hinh sao: I, =1,

- Cuong do dong dién day trung hoa: i=i1 +i2 + i3 =

* Cach mdc hinh tam gidc:

- Méy phat mic hinh tam gidc: U, = U,

- Tai méc hinh tam giac: |, = \/glp

e) Uu diém ciia dong dién xoay chiéu 3 pha so véi dong dién xoay chiéu 1 pha:

- Tuy vao cach dau day: tiét kiém duoc day dan

- Tao ra dugc tir trudng quay dé dang.
3. Pong co khong dong bd ba pha

a) Nguyén tic hoat dpng: Bién dién ning thanh co ning dya trén hién twong cam tmg dién tir va
c6 st dung tur truong quay.
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b) Cdch tao ra tir truong quay bang dong dién xoay chiéu ba pha:
- Cho dong dién xoay chiéu 3 pha vao ba cudn day giong nhau, dit Iéch nhau 120° trén mot vong tron.
- Cam ung tir do dong dién xoay chiéu ba pha tao ra la

B, = B, cosot; B, = B, cos(cot—%nj; B, =B, cos(mt+2—;] 1)

- Bén trong 3 cudn ddy (tai O) s& c6 mot tir trudng quay c6 do 16n khong doi.
- Vecto cam tmg tir tong hop B: B=B, +B, + B,
+ Goc: tai tém‘O q
+ Phuong, chiéu: thay doi lién tuc
+ Do lon: B=1,5Bo
¢) Cau tgo: GOom hai phan chinh ) _,
- Stato: gom 3 cudn diy giong nhau quan trén 15i sat, dit 1éch nhau 120° trén mot vong tron dé
tao ra tu truong quay.
- Roto: dang hinh try, c¢6 tac dung giong nhu cudn day quan trén 161 thép (réto 1ong séc)

d) Hiéu sudt ciia dpng co khong dong bé: H = %

Trong d6: Pi 1a cong suat co(cé ich), P 13 cong suét toan phan.
e) Uu diém ciia dpng co khong dong bp ba pha:

- CAu tao don gian, dé ché tao,. ..

- Sir dung tién lgi vi khong can dung: bd gop dién

- C6 thé doi chidu quay dong co d& dang: thay dbi 2 trong 3 day pha dua vao dong co.

- C6 cong hiéu suét 16n hon dong co mot chiéu, xoay chiéu mot pha.

QChiy:

- Tan sb quay cua tir truong( B) bang tan sb ctia dong dién xoay chiéu > tin sd quay cia roto.

- Gol o, 1a tdc d6 goc cua tir trudng quay, o 1a te d goc cua roto: m < o,
4. May bién ap. Su truyén tai dién ning di xa
4.1. May bién thé(May bién ap)

a) Pinh nghia: May bién 4p 1a thiét bi dung dé bién doi dién ap cua dong dién xoay chiéu ma
khong lam thay doi tan s cuia nd.

b) Ciu tao: Gdm hai bo phén chinh

- L6i thép(sat): Lam tir nhiéu 14 thép mong(ki thuat dién: ton silic,..)
ghép sat cach dién v6i nhau dé giam hao phi dong dién Phucd gy ra.

- Cudn ddy: gébm hai cudn so cap va thtr cdp dugc lam bang dong Ui
quén trén 13i thép.

+ Cudn day so cép: 14 cudn duoc ndi voi ngué)n dién xoay chiéu, gé)m
N1 vong day

+ Cudn day thir cap: 13 cudn duoc ndi véi tai tiéu thy, gdm N2 vong day.

- Ki hiéu may bién &p (MBA) nhu hinh bén: Em g

¢) Nguyén tic hoat dpng: dua trén hién tuong cam tmg dién tir.
d) Sw bien doi di¢n dp va cwong do dong di¢n qua mdy bién dap:
* Ché do khong tdi (khoa K mo): Néu bo qua dién trd cac day quan thi Uy = E;; U2 = E»

[ ]

E_U_N
E, U, N, A G5
-Néu : N2 > N; — Uz > Up: May tang ap T
. \ R
_ -Neu: N2 <Ni — Uz <U;: May ha ap CD CQ
* Ché do co tdi (khod K dong):

- Hi€u suat cua may bién the: H=—

Trong d6: P1 = U1licos @, 14 cong suat dau vao; P2 = Uzl2c0s ¢, 14 cong suat dau ra.
- Mbi quan hé giita cuong d6 dong dién va dién ap:
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Néu bo qua moi hao phi trong may bién thé, coi may bién thé 13 1i tuong, ta c6: H = 1

" ! : 3 L.
Nguoi ta chimg minh dugc rang: cos g, =cos@,. Ta co: + = —=%
2 Ul
. : R U,.l,.cos
*Hi¢u sudt clia mdy bién dap : H= v _ 22000
Po cap U,.l1,.cosg

Nhin xét: Qua may bién ap, dién ap ting bao nhiéu lan thi cuong d6 dong dién giam di bay nhiéu
1an va nguoc lai.
Trong d6: cosp: va cos@z 1an luot 12 hé s6 cong suat cua cudn so cap va thir cap.
(Hiéu suat cia may bién ap thuong rét cao trén 95 %)
) Ung dung: Truyén tai dién ning, niu chay kim loai, han dién,...

4.2. Truyén tii dién ning di xa

~ /4 LA N A v e F’2 r , -
a.Cong suat hao phi trén duong day tai dien: P =r Upzha‘ =P2 e V6i: By = LU g
Phat Phat

Trong d6: Peya = P, Upna= U 1a cong suét va hiéu dién thé noi phat.
2
=AP = %r , Vi R = r la dién tro duong day tai dién.
U“cos o
\ AP P=.r Pr
* Phan trdim hao phi: h=—= 5 = 5
P P(U'cos(¢?))” (Ucose)
(cos @’: hé s6 cong suat & noi tiéu thy; cos ¢: 1a hé s6 cong suét & noi phat dién, thuong = 1).
P' P-AP AP

Néu cosp < 1 thi: P,

*Higu suit tai dién: H = F =—> =1- F ; (P’: cong suat ¢ noi tiéu thy)
=>H=1- h (thuong tinh theo phin trim) v APPr ¥
b. Khi tang U 1én n lan thi cong suét hao phi P, giam di n? lan. | P=Ulcoso P’= P- AP,
c. Dién nang hao phi trén duong day sau thoi giant: AA =AP.t U=U-4au
; . ~ ! AU=L.
d. D¢ giam thé trén day din: AU =r.1= U=-U"'= /APt vt ! 3

Véi U’ 1a dién ap hiéu dung ¢ noi tiéu thy.
4 .
Vai: r (hay Rq): (Rd :Péj la dién tr¢ tong cong cua day tai dién.
(lwu y: duong day tai dién 1 pha gém 2 duong day nén chiéu dai day 1a 20)
p: dién tro suat cia chat 1am day dan (Q.m); ¢: chiéu dai day dan (m);
S: tiét dién day dan (m?)
I: Cuong d6 dong dién trén day tai dién
P: La cong suét truyén di ¢ noi cung cip; U: 1a dién 4p & noi cung cap
cos ¢: 1a h¢ s6 cong suat & noi phat dién (thuong = 1).
e. Hiéu suit truyén tai dién ning:

A £ P'" P-AP AP P.r
* Theo cong suat: H=—= =1-—=1-——-
P P P (Ucos )
* Theo dién ap: Hzgz U-AU =1_ﬂ:1_ﬂ
U U U U

- Bé giam cong suat hao phi n 1an thi phai ting U 1én Jn lan.
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Chuong 4 DAO DONG VA SONG PIEN TU

Chudng nay gom 3 chu dé:

Chii dé 4.1. Dao dong dién tir. Mach dao dong
Chii d@é 4.2. Pién tir trwomg. Séng dién tir

Chii dé 4.3. Truyén thong bing song dién tir

CHU PE 4.1. MACH DAO PONG LC. DAO PONG PIEN TU
I. MACH DAO PONG
1. Pinh nghia: Mt cuon cam c6 d6 tuy cam L mic ndi tiép voi mot ty dién c¢6 dién dung C thanh mot
mach dién kin goi 1a mach dao dong (hay khung dao dong)
- Néu dién tré cua mach rat nhd, coi nhu béng khong — mach dao dong li tuong.

2. Phwong trinh vi phéan bic hai: q +»’q=0
3. Tén s6 géc riéng, chu ki va tan sé dao dong riéng:
* Téan s6 goc riéng: o= 1 =
Jic cll
* Chu ki dao dgng riéng: T=2n/LC
% TA . A A A _ 1
Tan so dao dong riéng: f= —ZRE
4. Dién tich tirc thoi trén tu dién: =4, cos(wt +,) ; qo la dién tich cuc dai trén ty.
qa_4

S. Dién ap tirc thoi giira hai ban tu dién: u. =—

e cos(ot +¢,) = U, cos(wt + ¢, )

6. Pién ap tirc thoi gitra hai diu cudn cam:
u =-Uc =-U,cos(wt+9g,_ )=U,cos(wt+¢,_ +m)

— u_=U,cos(ot+¢, )
7. Cwong d¢ dong dién tirc thoi: i=q =-0q,sin(ot +¢,) = I, cos(ot + ¢, +g)
— i=1,cos(wt+q,)

8. Cam urng tir: B =B, cos(wt + ¢, + g) hay B =B, cos(wt+ ;)

QChuy'.-+|0=ooq0=—q° ; UO_%

JLC “C

+ Khi t =0 néu i dang tang thi ¢, < 0; néu i dang giamthi ¢, > 0. Véi: |@, = @, +%

9.Két luan:
* Vaytrong mach g¢;u;i ludn bién thién diéu hoa cling tin sé nhwng l1éch pha nhau:
+ ¢, u cung pha nhau.
+isém pha hon u, g mot géc /2. Nén ta cé:

(i] +(L] =1 hodc [iJ +(LJ =1
UO IO QO IO

+ Ioza)_Qo = 27TQ0 = —Qo

T JLC

10._ Cac cong thirc mé rong:
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+ UO—Q—I I hayU\/__I«/_

C oC

+ Khi tu phong dién thi q va u giam va nguoc lai )
+ Quy uadc: g > 0 ing voi ban tu ta xét tich dién duong thi i > 0 tng véi dong dién chay dén ban tu ma ta

v g i i\’
_2+I_2= |2 —1@Q0 .
U, 0 Qo @

hay | i =J_ra)4/Qo2 —q°

11. Nguyén tic hoat dong ciia mach dao dong: dua trén hién twong tw cim.

xét.

+ Cong thue doc lap vai thoi gian:

II. DAO PONG PIEN TU
1. Dao ddng dién tir: Bién thién cua dién trudng va tir trudng & trong mach dao dong duoc goi 1a dao
dong dién tur.
- Néu khong c6 tac dong dién hoac tir véi bén ngoai, thi dao dong nay goi 1a dao dong dién tur tu do.
2. Nang lugng dién tir trong mach dao dong:

a) Nang lwong dién truong tdp trung o tu dién (We):
2

q qO
W, =— cos” (ot +
CToc T 2C ( ?)
b) Naing lwong tir truong tdp trung 6 cudn cam (Wy):
Li* Lo’q’ . q2 .
W, =—=—"sin’ (ot +¢) = —>sin’ (ot +
L= > (0t+@) =2 _sin*(ot+¢)

¢) Ning lwong dién tir toan phan ciia mach dao dpng LC:
2 Li*? Cu? +L_i2_ qu Li°

W=W, +wW, =3 =
"2 T T T

:q_§: Cu, _%Y% _ Ll, = const
2C 2 2 2

d) Két ludn:

e Mach dao dong thuc hién dao dong dién tur ty do véi tan sb f, chu ki T, tan sb goc o thi ndng
luong dién truong va ning luong tir trudng bién thién tudn hoan véi tan sb £ = 2f, chu ki T” =
T/2, tan s6 goc © =2 o.

e Ning lugng dién truong va ning lugng tir trudng bién thién tuan hoan cing bién do, ciing tan s6
nhung 1€ch pha nhau goc n ( hay ngugc pha nhau).

e Trong qua trinh dao dong dién tur tu do c6 su bién doi qua lai gita nang lugng dién truong va
nang luong tur truong, moi khi nang luong dién truong giam thi nang lugng tur truong tang va
nguoc lai nhung téng cta chung tirc 13 ning luong dién tir truong duoc bao toan, khong dbi theo
thoi gian.

T
2

S

e Khoang thoi gian ngin nhét giira hai 1an ma W = Wc 1a At =

3. Dao dong dién tir tit din
Vi trong mach dao dong luén c6 dién trd R — nang luong dao dong giam dan — bién do qo, Uo,
lo, Bo giam dan theo thoi gian — goi 1a dao dong dién tir tit dan.
Diac diém: néu dién tro R cang 16n thi dao dong dién tur tat din canh nhanh va nguoc lai.
4. Dao dong dién tir duy tri. H¢ tw dao dong
Mudn duy tri dao dong — ta phai bu du va dang phan ning luong bi tiéu hao trong mdi chu ki.
Dé lam viéc nay ngudi ta dung tranzito dé didu khién viéc bu ning lugng cho phi hop
Mach dao dong diéu hoa co st dung tranzito — tao thanh hé tu dao dong
5. Dao dong dién tir cwong birc. Sw cong huwdéng
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a) Dao dpng dién tir cwéng birc: Mic mach dao dong LC vo tn s goc riéng ON ndi tiép v6i mot
ngudn dién ngoai, 1a ngudn dién xoay chiéu c6 dién ap u=U, coswt. Luc niy, dong dién trong mach LC

bicn thién theo tan s6 géoc ® cua nguon dién xoay chiéu chira khong thé dao dong theo tan so riéng o,

— quad trinh nay goi la dao dong dién tir cwong birc.

b) Sw cong hwong:

Giit nguyén bién d cua u, diéu chinh ® — khi © =

khung dat cuc dai — hién tuong nay goi la sy cong huong.
Gia tri cuc dai cua bién do cong hudng phu thudc vao dién trd thuan R:
-Néu R nho — (lo))max — cong hudng nhon
-NéuR 16n — (lo)min — cong hudng tu
6. Su twong tu gitra dao dong dién tir va dao dong co

o, thi bién d¢ dao dong dién(lo) trong

DAO DONG CO DAO PONG DIEN
X +0’X=0 q +o’q=0
k 1
0=,[— ==
m JLC

x = Acos(ot+¢)

q =0, Cos(wt+¢)

V=X =-0Asin(ot+e)

i =0 =—00,sin(ot+9)

w=1io + mve = Lia? Wzlq_2+l|_izziq_§
2 2 2 2C 2 2 C
2 2 ? 2 2 iz
A =X +E d, =9 +F
Vmax =(DA I0 =03q0
DAILUQONG CO | DAI LUONG DIEN
X q
v i
m L
k ct
F u
u R
Wt WC
W WL

7). .So dé thoi gian : Vin dung cho cic him diéu hoa ciia dao dong dién tir

_ ,\EUD 7& UO U b \/§U0
U--7% 2 > B o W
QR Q% 9 0 % Q3
L 2 2 2 . 2 V2 2 9
B 321 HO INB CB NB* | HD* 324 B
: boT o | T i T \ T |
:: : [ : :: ; \: ; I‘ :76 ! ’I
LT T : T o
i e 8 '« 8 P I
T T : T T
12 6 > 6 212 .':k
| T | T :
| n : 4 |
! & i
& 52 o
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. So d6 vé thoi gian va ning lwong trong mach Dao dong - Dién tir

Wi =0 Witmax = ¥4 LIo? Wit = 3Wat Wat = Wit Wat = 3Wit
Wamax= %2CUq¢? Wae =0

e TS ST

U, D Y, U2 G,\3:
T4 2 T/12 /61 2

A
\ A

A
\

"A"NS

[
e

T/8

R —
/12
T/6 LEA]

»

<

i
<

u = Uocos(wt + ¢)
Ghi ch:
1. So @0 trén ciing dung cho g = Qocos(wt + @), can doi cac gia tri trén truc
2. Né}l la i = locos(ot + @) thi cac gia tri Wi va Wai S€ ddo nguoC voi u va q.
3. Tong W = Wy + Wy, luon khong doi.

CHU DE 4.2. PIEN TU TRUONG. SONG PIEN TU
I. PIEN TU TRUONG

1. Lién h¢ giira dién truwong bién thién va tir treong bién thién
a) Hai gid thuyét ciia Macxoen:
e Gia thuyét 1: TUr truong bién thién.
“Khi mot tir truong bién thién theo thoi gian, nd sinh ra mdt dién truong xody tirc 1a mdt dién
truong ma cac duong suc dién bao quanh cac dudong suc tu”.
e Gia thuyét 2: Pién trudong bién thién.
“Khi mot dién truong bién thién theo thoi gian, nd sinh ra mot tr truong cd cac dudng stc tir bao
quanh cac duong strc cua dién truong”.
b) Dién truong xody: cd cac dudong suc dién la duong cong khép kin.
2. Dong di¢n din va dong dién dich
a) Dong di¢n dén: 1a dong chuyén roi c6 hudng cia cac hat mang dién.
b) Dong dién dich: 1a khai niém chi su bién thién cta dién truong gitra hai ban tu dién.
3. Dién tir truong
- Mdi bién thién theo thoi gian cta tir truong déu sinh ra trong khong gian xung quanh mét dién
truong xody bién thién theo thoi gian va ngugc lai, mdi bién thién theo thoi gian cua dién truong ciing
sinh ra mot tir trudng bién thién theo thoi gian trong khong gian xung quanh.
- Dién truong hodc tur truong khong thé ton tai doc 1ap véi nhau, ma lién két chat ch& véi nhau,
ctng c6 thé chuyén hoa 1an nhau.
- Pién trudng va tir truong 14 hai mat thé hién khic nhau cia mot loai trudng duy nhit goi 1a dién
tir truong.
- bi¢n tr truong la dang vat chét ton tai khach quan trong tu nhién.
QChuy:
- Moi truong ton tai xung quanh dong dién khong ddi 13 tir trwong.
- Méi truong ton tai xung quanh dong dién xoay chiéu 1a di¢n tir truong.
- Moi truong ton tai xung quanh dién tich diém dung yén 13 dién trwong tinh.
- M61 truong ton tai xung quanh dién tich diém dao dong diéu hoa 1a trwong dién tir.
IL. SONG DIEN TU
1. Pinh nghia: Qud trinh lan truyén dién tir truong dwoc goi la séng dién tir.
2. Tinh chit va tinh chit ciia séng dién tir
a) Dic diém:
e Tdc do lan truyén ciia song dién tir trong chan khong bang téc d6 anh sang, ¢ = 300 000 km/s.
e Song dién tir 1a song ngang. Trong qua trinh truyén song (ELB)L Ox. Ca E va B déu bién
thién tuan hoan theo khong gian va thoi gian va luén cung pha nhau.
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. C
Trong chan khong, song dién tir c6 budc song: A =cT = T

(T, f: chu ki, tan s6 cua dao dong dién tir)

e Séng dién tir truyén duoc ca trong chan khong (khac biét v6i song co)

b) Tinh chit ciia séng dién tir:

e Qua trinh truyén song dién tir 1a qua trinh truyén niang lwong (W ti 1 thuan véi %)

e Tuan theo cac quy luat: truyén thfmg, phan xa, khic xa.

* Tuén theo cac quy luat: giao thoa, nhiéu xa.
3. Ngudn phat song dién tur (chén tir)

Bt cir vt thé nao tao ra mot dién truong hay tu truong blen thién dwoc goi la nguon phat séng

dién tir. Vi dy: tia lira dién, day dan dién xoay chiéu, cau dao déng ngit mach dién,..

CHU PE 3: TRUYEN THONG BANG SONG DPIEN TU
1. Mach dao djng hé. Anten

a) Mach dao dpng kin va mach dao dong ho:

- Mach dao dong kin: dién tir truong hau nhur khong birc xa ra ngoai khong gian xung quanh.

- Mach dao dong ho: tir mach dao dong kin, ta tang khoang cach giira hai ban tu dién, tang khoang
cach giira cac vong day — dién truong bién thién va tir truong bién thién birc xa nhiéu vao khong gian
— goi la mach dao dong ho.

b) Anten: Anten chinh 12 mot dang mach dao dong hé, 1a mot cong cu hiru hiéu dé birc xa song
dién tur.

2. Nguyén tic truyén thong bang séng dién tir
2.1. Nguyén tac chung:

Dé truyén céc thong tin nhu 4m thanh, hinh anh,... &én nhiing noi xa, déu 4p dung mét quy trinh
chung la:

* Nguyén tic phat:

- Bién c4c 4m thanh(hinh anh,...) — dao dong dién c6 tan s6 thap, goi 14 tin hiéu 4m tan(thi tan).

- Dung song dién tir co tan sb cao(cao tAn) mang céac tin hiéu 4m tan di xa qua anten phat.

* Nguyén tic thu:

- Dung may thu véi anten thu dé chon va thu 1y song dién tir cao tan.

- Tach tin hiéu ra khoi séng cao tan roi ding loa dé nghe 4m thanh, hodc ding man hinh dé xem.
2.2. So @6 khoi ciia mot hé thong phat thanh va thu thanh ding séng dién tir:

a) H¢ thongphat thanh:

© Ong néi: bién a am thanh thanh dao dong dién am tan

® Dao dong cao tan: tao ra dao dong dién tur tan sd cao(co MHz)
© Bién diéu: tron dao dong am thanh véi ddect — ddct bién diéu
O Khuéch dai cao tan: khuéch dai ddct bién diéu dua ra anten phat
© Anten phdt: phat xa song cao tan bién diéu ra khong gian

b) H¢ thong thu thanh:

© Anten thu: cam tng v6i nhidu séng dién tir
@® Chon séng: chon loc song mudn thu nhod cong hudng
© Tich séng: tach song 4m tan ra khoi song cao tan bién diéu
O Khuéch dai ém tan: khuéch dai 4m tan roi dua ra loa dé tai 1ap am thanh
© Loa: chuyén dao dong dién thanh dao dong am
2.3. Nguyén tic thu séng dién tir:

a) Nguyén tic phdt séng di¢n tir:

Dé phat song dién tir: mac may phat dao dong diéu hoa va mot Anten phat.

Dai phat (Dai truyén hinh, dai truyén thanh) phét ra song dién tir c6 tan s6 f,

¢ budc song 1a A= E (¢ =3.108m/s)

b) Nguyén tic thu séng dten tu:
Mic Anten thu va mot mach dao dong hay mach chon séng (c6 tan sé riéng fo thay d6i duoc).
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1 \ . .
f, =——— (c6 thé C hodc L thay doi — fo thay doi)
° 2mlLC
¢) Dé may thu bat dwgc song dié¢n tir truyén dén: o
biéu chinh dé mach dao dong ciia may thu cong hudng vai tan s6 da chon, khi do:
fo="

S .
2n/LC A
O Chii yj : Nguyen tac hoat dong cua mach dao dong may thu la dua trén hién twong cong huong.
3. Su truyén song vo tuyén quanh Trai Dit
Su truyén song dién tir trong thong tin quanh Trai Dit c6 dic diém rat khac nhau, thuy thudc vao
- do dai budc song
- diéu kién moi truong mat dat
- bau khi quyén, dic biét 1a ting dién li.
a) Tang di¢n li: Tang dién 1i 13 tang khi quyén, & d6 cac phan tir khi bi i6n hoa do cac tia Mt
Troi hodc cac tia vii try. N6 c6 kha ning dan dién, nén co thé phan xa song dién tir.
Tang dién li cach mat dat khoang 80 dén 800 km.
b) Phén loai séng vé tuyén:

Tén séng Buéc song A (m)
Séng dai > 3000
Soéng trung 3000 + 200
S6ng ngan 1 200 + 50
Séng ngin 2 50 + 10
S6ng cuc ngin 10 + 0,01
¢) Ddc tinh va pham vi sir dung:
Loagi song Ddc tinh Pham vi sir dung
Song dai It bi nudc hép thu i Dung trong thong tin dudi nude
, Ban ngay: tang dién li hap thu manh. St dung truyén thong tin vao
Song trung Ban dc;:gm}: t§n§ dién li phle?m Xa tot. ban démg g ¢
Bi tang diénli phan xa vé mat dat, mat dat Mot dai phat song ngan vO1 cOng
Séng ngin phan xa lan thir hai, tang dién li phan xa | sudt 16n c6 thé tmyen song di
lan th ba,... khap moi noi trén mit dat.
Ning luong 16n nhat, truyén thang khong | Dung trong vO tuyén truyén
Séng cwe ngin bi ting dién li hap thy hay phan xa. hinh.
Dung trong thong tin vii tru

- Song dai, séng trung va song ngan hay dugc dung trong truyén thanh, truyén hinh trén mat dat.

4. Truyén thong bing cap
-Ngoai viéc su dung song dién tur truyen ‘trong khong gian(khong dung day dan: con goi 1a vo tuyén),
nguoi ta con s dung nhleu loai day din dé truyen song dién tir nhu: truyén hinh cap, internet cap, ...

-Uu diém: han ché mat mat nang luong, han ché gdy 6 nhiém mai truong, chat luong truyén thong cao,...

5.LUU Y QUAN TRONG::
#* Song mang c6 bién do bang bién do ctia song 4m tan, c6 tin sd bang tan sb clia song cao tan.

#* Dé xac dinh vecto cam Gng tir B ; vecto cudng do dién truong E va huéng truyén song v ta ding quy tic
“ban tay phai”. Cach lam: Dudi thing ban tay phai:
— Chiéu tir ¢ tay dén déu cac ngén tay 1a chidu truyén séng.

— Chidu cua ngén céi chodi ra 90°1a chidu cua vecto cudng do dién truong E .

— Chiéu cua vecto cam ¢ng tir B dam xuyén qua long ban tay.
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6.Su twong tu giira dao dong co va dao dong dién

DPai lugng co DPai lwgng dién Dao dong co Dao dong dién
Toadd x bién tich g X’ +o?x=0 qQ”+w?%q=0
. - k 1
Van téc v Cuong do dong dién i =,|— 0=—=
an toc uong do dong dién @ - Jic
Khoi lvgng m Do tucam L X = Acos(wt + @) g = gocos(wt + @)
\ . NPT 1 v=x"=-0Asin(ot + @) i=q’ =-0gusin(ot + @)
hich —
bo cung K Neghich dao dién dung C vV = wAcos(ot + @+ 1/2) I = ®(oSoS(mt + @+ m/2)
Luc F Hiéu dién thé u F = -kx = -mw’x u =%: Lo’q
Hé s6 ma sat p biéntro R A% =x*+ (1)2 o =q9°+ (L)2
@
Bong nang Wq NL tir truong (W) Wa =% mv?2 W, = 1 Li?
2
Thé ning W, NL dién truong (Wc) W = % kx? W = g—c
L: d9 tw cam, don vi henry(H) | C:dién dung don vi la Fara (F) | f:tan so don vi 1a Héc (Hz)
1mH =102 H [mili (m) =107] ImF = 1072 F [mili (m) =107°] 1KHz = 10° Hz [ kil6 =10°]
1pH =10° H [micro(pn)=10"°] | 1pF = 10°F [micro(pn)=10"°] | IMHz = 10° Hz [Méga(M) =10°]
1nH=10°H [nand (n)=10°] | 1nF= 10°F [nano (n)=10"°] | 1GHz = 10° Hz [Giga(G) =10° ]
1pF =102 F [pico (p) =10"]

~ CAC EM HOC SINH KHOA 2000 DON BOC:
1.TUYET DINH CONG PHA CHUYEN DE VAT LI 3 TAP
Tac gia: Poan Van Lwong ( Cha bién)- ThS Nguyen Thi Twong Vi .

2.TUYET PHAM CAC CHUYEN DE VAT Li BIEN XOAY CHIEU.
Tac gia: Hoang Sw Diéu & Doan Van Luong

3. PHAN LOAI VA GIAI NHANH BAI TAP TRAC NGHIEM VAT Li 12
THEO HUONG PHAT TRIEN NANG LUC HOC SINH.
Tac gia: Tran Vin Hung - Poan Vin Lweng - Dwong Vin Pong

Lé Thanh Huy — Pham Thi Ba Linh
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Chuong 5 SONG ANH SANG

Chudng nay gom 3 chu dé:

Chii dé 5.1. T4n sic anh sang

Chii d@é 5.2. Giao thoa 4nh siang. Nhiéu xa
Chii dé 5.3. Quang pho. Cac loai tia

/

CHU DE 5.1. TAN SAC ANH SANG
1. Thi nghiém tan sic anh sang
- Thi nghiém tan sdc anh sang do Newton thuc hi¢n Mt Troi
vao nam 1672 ’ M
- Thi nghi¢m: dung mot chum anh sang tring hep, *\\\

song song chiéu t6i lang kinh

- Két qud: chum sang bi tach ra thanh nhiéu chum
sang c¢6 mau sac khac nhau nhu mau cau vong, tia do 1éch it p
nhét, tia tim 1éch nhiéu nhat. G% B C

Dai mau nhu mau cau vong(do dén tim, gom bay
mau chinh: do, cam, vang, luc, lam, cham, tim) goi la quang
pho cua anh sang trang.
2. Pinh nghia hién twong tin sic: Hién tu’o’ng mot chum sang hon tap(vd: anh sang trang, .) khi di qua
lang kinh b tach ra thanh nhitng chiim séng cé mau sdc khdc nhau goi la hién tieong tdn sdc dnh sdng.
3. Nguyén nhan

- Chiét suat cua lang kinh c6 gia tri khac nhau ddi voi 4nh sang don sic khac nhau

- Chiét ctia chat 1am lang kinh 13 khac nhau ddi voi cac 4nh sang don sac khac nhau: chiét suat dbi
v6i anh sang d6 1a nho nhét, dbi véi anh sang tim 12 16n nhat: Neim > Neham > Niam > Nige > Nyang > Neam > Ndo

< K A ” A N A \ r Ja ) 7 r B
- Chiét suat cua moi truong phu thudc vao budc song cua anh sang: n=A+ oz

Trong d6: A, B 1a nhiing hang sb phu thudc vao ban chat ciia moi truong

4. Ung dung - Dé giai thich cac hién tuong trong ty nhién nhu: cau vong, cic quang, ..
- Ung dung trong may quang pho.

5. Anh sang don sac va anh sang trang

a) Anh sing don sdc:

* Dinh nghia: Anh sang don sic 13 4nh sang khong bi tan siac khi di qua lang kinh

* Tinh chat:

- Méi anh sang don sic ¢o mot mau nhat dinh goi la mau don sic, VD: do, vang, tim,...

- Mdi anh sang don sdc ¢6 mot tan chu ki va tan sb nhat dinh

- Trong chan khéng mdi 4nh sang don sic c6 mot bude song xac dinh

- Dai luong dic trung nhét ciia anh sang don sic 14 tan s6 (chu ki).

b) Anh sing tring:

* Dinh nghia: Anh sang trang 13 tap hop ciia vo sb anh sang don sic c6 mau bién thién lién tuc tir
d6 dén tim.

* Tinh chdt: - Anh sang trang bi tan sic khi di qua ling kinh

- Anh sang tring c6 budc song nam trong gidi han: 0,38um <A <0, 76um

c. Song Dién Tir d. Cac vung sang co Budc song trong chan khong:
Loai song Budc song (m) Ving do 2:0,640um +0,760 um
Tia gamma Dugi 10 m Vung cam A :0,590um + 0,650 um
Tia Roengent 10" m d&n 10 m Chi § Vung vang A1 0,570um + 0,600 um
Tia tu ngoai 10° m d&n 3,810 m ¢ | Vungluc A:0,500m +0,575m

7 ; - z A=— -
Anh sang nhin thdy | 3. 8,107 m d&n 7.6.10 " m f | Vung lam A 10,450 um +0,510um
Tia hong ngoai 7.6.10" m dén 10~ m Ving cham | 2:0,440m +0,460um
Song vo tuyén 10 m & 1én Vung tim A :0,38um + 0,440 um
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d) Khi truyén dnh sdng tir khong khi(chdn khong) vao méi truwong co chtet sudt n:
Khi anh sang truyen tir khong khi vao moi trudng trong sudt co chiét suat n thi chu ki va tin sd
dao dong khong ddi, co tbe do giam va bude séng giam va nguoc lai.

- Trong khong khi(chan khong): A= ? . ¢ = 3.10%m/s; f 1 tan sb cua anh sang
‘ . a Y
- Trong moi trudong trong sudt ¢ chiét suatn: A, = r ;

r C 8 A any , PO Y S
Véi v=—:1atdc do anh sang trong mai truong co chiét suat n.
n

Suy ra: A =—

O Chiry : - Hién tuong tan sic anh sang xay ra voi moi méi trudng vat cht, trir chan khong; xay ra giita
hai mo6i truong khac nhau. ‘ )
CHU DE 5.2. GIAO THOA ANH SANG. NHIEU XA

1. Thi nghiém giao thoa anh sang
* Kot qua thi nghiém:
e Thi nghiém v6i anh sing don sic: hé théng célc vach sang va toi xen k& nhau mot cach déu dan
e Thi nghlem v0i anh sang trang hé théng gdm mot van sang tring & chinh gitta, hai bén 1a
nhiing giai mau nhu mau cau vong, tim ¢ trong d6 & ngoai.
2. Pinh nghia: Hién tuwong giao thoa anh sang la hi¢n twong hai chum sang khi chong 1én nhau sé tqo ra
nhiing ché ching tang cwong lan nhau, va nhitng ché ching triét tiéu lan nhau tao ra nhitng vin sdng,
van t6i xen klé nhau dwoc goi la nhitng vén giao thoa.
3. Gidi thich
- Ta chi c6 thé giai thich dugc hién tugng giao thoa néu coi dnh sdng cé tinh chit séng
- Piéu kién dé c6 giao thoa: hai ngudn S1, Sz phai 1a hai ngudn két hop (cung tan s6, do 1éch pha
khong d61)
a) Thi nghi¢m véi dnh sdng don sdc:
e Sw tao thanh vdn sdng: tai vi tri hai séng anh sang gip nhau cung pha, chiing ting cudng lan
nhau, tai d6 tao thanh van sang.
o S tao thanh vén téi: tai vi tri hai song 4nh sang gip nhau ngugc pha, ching triét tiéu 1an nhau, tai
d6 tao thanh van toi.
b) Thi nghi¢m véi dnh sdng tring:
Khi thi nghiém véi anh sang tring ta thu dwoc nhiéu hé van don sic
- Tai vi tri chinh gitta: tai d6 c6 vo sd van sang trung nhau nén tao thanh vén sang tring

- Vi khoang cach giita cac van mau do6 13 16n nhat, khoang cach giita cic van mau tim 13 nho nhét
nén hai bén c6 nhitng giai mau nhu mau cau vong, tim & trong va dé ¢ ngoai.
4. Ung dung
- Giai thich cac hién tugng trong ti nhién nhu: mau sic sic s& ciia bong bong xa phong, cac vang
dau m& trén mit nude, dia CD,.. e S A
- Po budc song cia anh sang. 5
5. Cac cong thirc co ban:
a) Khodng vin:

o
* Dinh nghia: khoang van la khoang cach giita hai van
sang hodc hai van toi canh nhau(lién tiép, gan nhau nhat) D B
.2 . . AD >
* Biéu thirc: l=— E
a (E)

‘ b) Hiéu quang trinh(hiéu quang 19): 1 hiéu dudng di cua anh sang tir hai ngudn Si, Sz t6i mot
diém M trén man E.

Gido vién:Poan Van Luong @ 58 o5 Email: doanvluong@gmail.com



Tai liéu 6n thi TOT NGHIEP THPT QUOC GIA =& Hé thong Ii thuyét vat 1i 12

5=d,—d, ==

¢) Vi tri vdn sang, van toi(so voi goc toa do O):

D .
* Cong thirc xac dinh vi tri van sang: Xg = kL hay xg =kKi
a

k= 0: van sang trung tam, xso = 0
k= +1:van sang bac 1, Xs1 = i
k = +2: van sang bac 2, Xs2 = £ 2i,...
. 1. AD 1.
* Cong thirc xdc dinh vi tri van toi: =(k+ )L hay x, = (k+ E)I

k=0; -1: van tdi tht nhdt, xu= = o,5|
k=1,-2: van tbi thir hai,  xe = +1,5i
k=2,-3: vantbi thirba,  x3= £2.5i,...
d) Bé rong quang phé:
* Pinh nghia: Bé réng quang phé la khodng cdch tir van sdng dé dén véan séng tim cing bdc va
nam ciing bén.

. < - D
* Biéu thirc bé rong quang pho bdc k: AX, =kK— (L, —A,)
a

k = 1: bé rong quang pho bac 1 —)AXl:(id—it) S 0 @I I
N 2 DD’
k =2:bé rong quang pho bac2  — AX, =2AX;

k=3:bé rong quang phé bac 3,.. = AX; =3AX,

6. Nhiéu xa anh sang
Nhiéu xa anh sang la hién tugng anh sang khong tuén theo dinh luat truyén thang, quan sat duogc

khi 4nh sang truyén qua 16 nhé hodc gan mép nhiing vét trong subt hodc khong trong sudt.

7.Giao thoa véi nguon sdng gom 2 dnh sing don séic khéc nhau /11, iz :
Nhan xét: Khi chim da sic gdm nhiéu birc xa chiéu vao khe I ang dé tao ra giao thoa. Trén man quan sat dugc hé van
giao thoa ctia cac bire xa trén. Van trung tam 1a sy chdng chdp cta cic van sang bac k = 0 ciia c4c bire xa ndy. Trén man
thu dugc su chong chap: +Cuia cac vach sang tring nhau,
+Céc vach tdi tring nhau
+Hoic vach sang tring vach i gitta cic buic xa nay.

Dang 1: Vi tri van sang trung: Vi tri van sang cua 2 buc xa don s&c triung nhau:

=kl%— L =K1, > KA =K A, véiks, ko eZ

k_4 _p_np_ [k=0+p; £2p;+3p..

k, 4 g9 ng k, =0; £q; £2q; +3q...
-Khoang céch ngin nhit giita 2 van tring:
Tai vi tri 6 ki = kz = 0 12 van trung trung tdm, do d6 khoang cach gin nhau phét giita hai van trung dung bang
khoéang céch tir van trung trung tdm dén van trung béc 1 cua ca 2 anh sang don sac:
Ax = kihs = kodz v6ik € N nho nhat # 0.

K1 0 p 2p 3p 4p 50 | ...

k2 0 q 29 39 4q 50 | ...

x( Vi tri tring) | 0 pﬂ. 2p£ 3[2)£ 4p£ 5[2)£ .......
a a a a a

Dang 2: Khodng véan tring (khoang cach nhé nhét giira hai van ciing mau véi van trung tam):
i, =mi, =ni, =
hodc: i,, = BCNN(,,i,)
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Dang 3: S vach sang , 56 vach trung quan sdt dwo'c.
Loai 1: So vach sang quan sat dworc:

. .. . AD
Khi ¢6 giao thoa: Vi tri van sang: Xy = Ki =k ?
. . AD . 4D
Khi 2 van sang cta 2 buc xa trung nhau: Xs; = ijz <=> k1|1 = kzlz <=> k1 a = kz a
kl ﬂz p . A Y I3 o ~ y 42 A 4Rs e kl = pn
< L -22_ L (Khinhip vao may tinh FX570ES s¢ c6 ti so toi gian) =
k, 4 4 k, =qgn
x =x —npll x_=xk _—nqZ22
= Vitritrung: | = = 5,4, — p hoac| = — *s, 22 — q
a a
+ S6 vach trung quan sat dwoc trén truong giao thoa L:
_ESXZSLQ_LSpn_QSE <=> _a—LSnSa—L(*)
2 -2 2 a 2 2pAD 2pAD

M&i gia tri n—> 1 gia tri k=>sb vach sang trung 1a s gia tri n théa mén (*¥).
+ Xét s6 van trung trén MN eL:
Xy < X < Xy | (Xm< Xn; x 12 toa d9) => khoang n=>s6 gia tri n 1a s van sang tring thuéc MN .

Chii y: Néu M,N 1a van sang tring = ding dau “ = ..

N =N + Nsl i~ Ns_yt

+ S0 vach quan sat dwgc trén truweong L: Sq.s/L S11L

+ 86 vach quan sat dwee trén MN eL: qu.s/MN = Nsﬂl/MN + NSAZIMN - NSE/MN

( Nho chu y M)N c6 phdi la vdn sdang trung khong )

Loai 2: Hai van t6i tring nhau ciia hai birc xa( it ra bai tap):

. ki _ K D D
+ Khi van t6i cua 2 buc xa trung nhau: XT; = XT; < (2K, +l)./2‘—a = (2k, +1)-%
2k, +1 s
=—1 - = & _P (ti sO tOi gian)
2k, +1 A
2k, +1=p(2n+1 D
S Pe ); Vi tri trung: | X2 = % = p(2n +:|_)_—ﬂ1
2k, +1=q(2n+1) . 2a
3 . .. L L
X7 _ nam trong vung khao sat: -E SX = E
. L L L AD L
+ S0 van x7_ trong truong giao thoa: -— <X, <— < |—— =< p(2n+1).—=<—| (*
T_ trong gg , <X S5 2IO( )2a 5 O
Sb gia tri cua n thoa man (*)=> s van tdi triing trong trudng giao thoa.
+S6 van X;_ trong mién MN e L:|Xy < Xr = Xy | (xm; xn 12 toa d0 va Xm < Xn (**)

S6 van tdi trung trong ving MN 14 s6 gia trj n thoa man (**)
Logi 3: Van sang cia birc xa nay trung vén toi ciia bire xa kia( Khé).

. k Ko+l . I k i A
-Giasi: Xy =X okl =2k, +1).t S —=2="%
st X, = S =@ ) 2k, +1 2, 24

_P (ti sb tdi gian)
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2k, +1=q(2n+1)
k,=p(2n+1)

= Vitri trung: x _= p(2n+1).i,

L L . _L , o :
5 <X < 2973 < p(2n+1)i, < = = |36 van sing tring van t6i 12 56 gid tri cia n thoa miin biéu thic

nay
Chii y: C(’)théxétxx =X,
8._Giao thoa vdi nguon anh sdng tring (0,38 ym < A <0,76 um):

- Anh séng trang nhw chiing ta biét la tap hop Ciia vé sé cdc dnh sang don sac. Méi mét dnh sang don sdc sé cho
trén man mgt hé van twong 1ng, Vay nén trén man c6 nhimg Vi tri ma ¢ dé cdc van sdng, van toi Cia cac anh sang
don sdc bj tring nhau.

- Bude séng ciia dnh sang trding dao déng trong khoang 0,38 (um) <2 < 0,76 (um).

Nhén xét: Khi thyc hién giao thoa v4i nh sang trang ta thay:
+ O chinh giita mdi 4nh sang don sic déu cho mot vach mau riéng, tong hop cua chung cho ta vach sang tring (Do
su chéng chap cia cac vach mau dé dén tim tai vi tri nay)

+ D0 A m nho hon =>1i

D _ 3 . .
iim = Aym — Nho hon => tia tim gan vach trung tdm hon tia do (Xét cung mot bac giao thoa)
a

+ Tap hop cac vach tir tim dén do cua cung mot béc (cung gia tri k) = quang phé cua bac k do,
(Vi du: Quang pho bac 2 1a bao gom cac vach mau tir tim dén do tng véi k = 2).

Dang 1: Cho toa do xm trén man, hoi tai dé c6 nhirng birc xa nao cho vach toi hoac sang?

( Tim s6 van trung nhau tai mét diém M khi cho truéc toa do xM)

Pl hip eidi:
ax
- Pé tim sb van sang trung nhau tai diém M ta gidi xs = Xm < k@ =X —> A= k[l;l Q)

ax
Ma 0,38 um <A <0, 76 um — 0,38.106 < k—[“)”s 0,76.10°°

S6 gia tri k nguyén thoa man bat phuong trinh trén cho biét s6 van sang ctia cac anh sang don sic trung nhau tai
M. Céac gia tri k tim dugc thay vao (1) s€ tim dugc bude song twong tng.
AD 2a.xM
AD 2ax
- Tuong ty, dé tim s van tdi tring nhau tai diém M ta giai ;= xw < (2K +1)=—=x— A= ——M__(2)
2a (2k+1)D
Ma 0,38 um <A <0,76 um — 0,38.10° <2a.xu <0,76.10°
S6 gia tri k nguyén thoa man bat phuong trinh trén cho biét s6 van sang ctia cac anh sang don sic trung nhau tai
M. Céc gia tri k tim dugc thay vao (2) s€ tim dugc budce song tuong tng.
a. Cic birc xa ciia 4nh sing tring cho vén sing tai xw_khi:
Anh sang don sic cho van sang tai vi tri dang xét néu:

=k/1_D;kmin= aX ;kmax ﬂ 7\._% VO’lkeZ
a DA, DA, Dk’

Tai xm c6 thé 1a gia tri dai so xac dinh hoac 1a mét vi tri chua xac dinh cu thé.

. A
Vi tri van sang bat ki x= k —
a
AD ax 3
Vix=xmunén: xy= kK— => A= ['\)/' . Vdidiéukién:ilﬁﬂélz,
a

thong thuong: 4 1=0,4.10°m (tim)< 4 <0,75.10°m= 1 , (d6)

ik -

. ax ax
Giai h¢ bat phuong trinh trén = —%- <k <—Y (véi ke 2)
A,D D

Diing MODE 7 ciia may tinh cam tay dé chon k phu hop cta bt phuong trinh trén.
ax,,

thay cac gia tri k tim dugc vao tinh A véi A=

d6 1a bude séng cac buic xa clia dnh sang tring cho vén sang tai Xo.
Dang 2: Xac dinh bé rong quang pho bac Kk trong giao thoa véi anh sang trang
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-Trén man quan sat thu duoc hé van giao thoa cua anh sang tring, dai mau thu dwoc bién thién tir 4o dén tim,
khoang cach tir van sang d6 dén van tim trén man quan sat duoc goi 1a vung quang pho. Do mai anh sang don sac
tao nén hé van c6 bac khac nhau nén ving quang pho ciing c6 bac theo bac cta van sang.
rD AD _ (Ay—A,)D
“ a a

-Bé rdng quang pho la khodng cach gitra van sang mau do ngoai cung va van sdng mau tim ciia mdt ving quang
pho.

-D6 rong ving quang phd bac 113 Axy = Xao(1) - Xtm(1) =

Tong quat, ta c6 do rong ving quang pho bac k 1a Axk = Xao(K) - Xim(K) = K MO _ k MDD k (g =2)D
a

a a

Hay: Axk = k(ia— i) v6ik €N, k 1a bac quang pho
-Bé rong quang pho 1a khoang cach tir van sang do dén van sang tim ciing bac
- Bé rong quang pho bac 1: AX, = Xy — Xy =g —1,
- Bé rong quang pho bac 2: AX, = Xy, — X

‘ ﬂ A,D  A.D
- Bé rong quang pho bac k : AX k = Xsak— Xstk = K. - k. q

(Z’d — ﬂ’t ) D

=> Bé rong quang phd bic n trong giao thoa voi 4nh sang tring: A xk =k
a

q CHU DE 5.3. QUANG PHO. CAC LOAI TIA
I. QUANG PHO
1. M4y quang phd
a) Dinh nghia:
May quang phé la dung cu dé phan tich chim sang phicc tap thanh nhitng thanh phan don sdc khac
nhau. Noéi khdc di, né dimg dé nhdn biét cac thanh phan cdu tao ciia mot chiim sang phire tap do nguon
sang phat ra.

b) Céu tao: Gom 3 bd phan chinh
e Ong chuan tryc: dé tao ra chim séng song song.
e Ling kinh(P): dung dé tan sic anh sang.
e Budng anh: 14 bd phan dé thu quang pho.
c) U’ng dung:
- Dung dé phan tich quang phd
- Dung dé xac dinh nhiét ctia nguon sang
- Dung dé nhan biét su cO mit cia cac nguyén t6 hoa hoc trong hop chat.
d) Nguyén tic hoat dpng ciia MOP ling kinh: Duya trén hién twong tdn sdc dnh sdng
2. CAC LOAI QUANG PHO
2.1. Quang phd lién tuc
a) Dinh nghia: Quang phé lién tuc la mot dai mau bién thién lién tuc.
- Quang pho ciia 4nh sang trang 1a mot dai mau bién thién lién tuc tir d6 dén tim.
- VD: quang phd do anh sang Mit Troi, day toc bong dén soi d6t phat ra 13 quang pho lién tuc.
b) Pic diém:
- Quang phd lién tuc khong phu thudc vao thanh phan cdu tao ctia ngudn sang.
- Quang phé lién tyc chi phu thudc vao nhiét do cta nguén sang
¢) Nguon phit:
- Do céc vt ran, 16ng, khi co khéi lugng riéng 16n bi nung nong phat ra.
d) Ung dung:
Do cac vat ¢o nhiét @6 cao va do nhiét do cac nguén sang o rt xa (VD: Mat Troi, Sao,...)
2.2. Quang phd vach
2.2.1. Quang phé vach phat xa
a) Pinh nghia:Quang phé vach phat xa la mét hé thong cdc vach mau riéng ré trén nén 1.

Gido vién:Poan Van Luong @ 62 o5 Email: doanvluong@gmail.com



Tai liéu 6n thi TOT NGHIEP THPT QUOC GIA =& Hé thong Ii thuyét vat 1i 12
b) Pdc diém:
Quang phd vach phat xa cta cac nguyén to hod hoc khac nhau thi rat khac nhau. Khac nhau vé:
- S6 lugng vach
- Vi tri cac vach
- Mau séc cac vach
- Do sang ti dbi gitta cac vach
VD:
- Quang phé vach phat xa cua Hidr6 gém 4 vach: d6, lam , cham, tim.
- Quang phé vach phat xa cua hoi Natri gém 2 vach mau vang rit sat nhau(vach kép)
c) Nguon phat: Do cac khi hay hoi ¢ ap sudt théap, bi kich thich phat sang phat ra.
d) Ung dung: Dung dé nhan biét sy co mit cta cic nguyén t6 c6 trong hop chit.
2.2.2. Quang phé vach hip thu A
a) Dinh nghia: Quang phé vach hdp thu la mét hé thong cdc vach t6i nam trén nén ciia mot
quang phé lién tuc.
b) Dac diém: Quang pho vach phat xa clia cac nguyén t6 hoa hoc khac nhau thi khac nhau. Khac
nhau vé:

- S6 luong vach
- Vi tri cac vach
¢) Nguon phit:
Muén thu duoc quang phé vach hap thy ctia mot dam khi hay hoi ta phai dat n6 trén duong di cua
chum sang trang phat ra tir mot dén dién c6 day toc nong sang chiéu dén khe ctia mot may quang phd.
Diéu kign: Nhiét do ctia dam khi hay hoi hdp thy phai thip hon nhiét do cia nguén phat ra quang
pho lién tuc, nhung ciing phai du cao dé dam khi phat dugc cac “vach” ay.
d) Ung dung:
Dung dé nhan biét sy c6 mat cua cac nguyén t6 c6 trong hop chat.
2.2.3. Hién twgng dao sdc cac vach quang pho
- Hién tuwong no6i 1én mdi lién hé gitta QPV phat xa va QPV hép thu goi 14 hién twong ddo sdc

- Néu nhiét d6 dam khi hay hoi hap thu du cao thi khi tit anh sang ciia ngon dén ndng sang, nén
quang pho lién tuc bién mat; cac vach tdi trong quang phd hap thy tré thanh cdc vach mau trong cac
quang phd vach phat xa.

2.2.4. Két luan: O mét nhiét dé nhat dinh, mét dam hoi c6 kha nang phdt ra nhitng anh sang don sdc
nao thi né ciing cé kha nang hdp thu nhitng dnh sang don sdc do.
SChiy:
- Quang phé dnh sang Mat Troi do mdy quang pho ghi duwoc trén Trdi Pat la quang phé vach hdp thu
- Quang phé cia dnh sang Mat Troi la quang phé lién tuc.
3. Phép phan tich quang phé

a) Dinh nghia:

Phép phan tich quang phé la phép xdc dinh thanh phdn cia cdc chdt dya vao quang phé ciia chiing.

b) Nhiing tién lgi ciia phép phan tich quang phé:

e Phép phan tich dinh tinh: chi can nhin biét su c6 mit cau cac nguyén td trong mau, cho két qua
rat nhanh va don gian.
e Phép phin tich dinh lwgng: cin xéac dinh ca nong do ctia thanh phan: cho két qua rat nhay, chinh

X4c cao

e Uu diém tuyét ddi cuia phép phan tich quang phd 1a: xac dinh duoc ciu tao, nhiét d6 cua cac vat
Y rat xa nhu Mat Troi, cac ngoi sao,...

II. CAC LOAI TIA
1. Tia hong ngoai

a) Pinh nghia: Tia hong ngoqi la nhitng birc xa dién tir khong nhin thdy, c6 bude séng lon hon
budc song cua anh sang do (A >0,75um).

b) Ban chit: 13 song dién tir

c) Nguon phat: Do cac vat 6 nhi¢t do thap, trén 0(K).

- Pé tia hong ngoai c6 thé phat vao mdi trudng xung quanh thi nhiét do cua vat phai 16n hon nhiét
dd cua moi truong xung quanh.

- Vi du: 10 than, 10 dién, dén di¢n day toc,...
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d) Tinh chit:
- Tac dung nhiét — 1a tinh chét n6i bat nhét
- Gay ra mot sd phan tmg hoa hoc, tac dung 1én phim anh nhu phim chup anh ban dém,....
- C6 thé bién diéu
- Gay ra hién tuong quang dién trong & mot sd chat ban dan.
e) Ung dung:
- Say kho va sudi &m
- B diéu khién tir xa: diéu khién ti vi, thiét bj nghe nhin,...
- Dung dé chup anh ban dém, chup bé mat Trai DAt tir trén cao.,....
- Trong quan su: ché tao tén lira tu tim myc tiéu, quay phim, éng nhom ban dém,....
2. Tia tir ngoai
a) Pinh nghia: Tia tir ngogi la nhitng birc xa dién tir khong nhin thdy, c¢é buwde séng ngdn hon
0,38 um dén ¢ 10°m (hay ngdn hon buéc song cia dnh sdng tim =\ < 0,38 um).
b) Ban chit: 1a song dién tir
¢) Nguén phdt: Do cic vat nong trén 2000°C
- Vi du: dén hoi thuy ngan, hd quang dién, ...
d) Tinh chit va tic dung:
- C6 tac dung manh Ién phim anh.
- C6 thé 1am phét quang mot sd chét.
- C6 tac dung ion hoa chét khi.
- C6 kha niang gay ra mot sO phan tng quang hod, quang hop.
- C6 tac dung gay hi€u ung quang dién.
- C6 tac dung sinhl li: huy diét té bao, 1am hai mét, diét khuan, diét nAm méc,...
- Bi thuy tinh, nudc,.. hap thu manh.
-Thach anh thi gin nhu trong sudt voi cac tia tor ngoai c¢6 budc song tir 0,18 um dén

0,40 pm(ving tir ngoai gan).

e U’ng dung:

- Trong cong nghiép va ky thuat: Tim vét nut, vét xude trén cac san pham duc, tién, ..

- Trong y hoc: chira bénh coi xuong, diét vi khuéan, khir trung,...

S Chiiy: Dung cu phat hién ra tia hong ngoai va tir ngoai la pin nhiét di¢n
3. Tia Ronghen (tia X)

a) Dinh nghia: Tia X 1a birc xa dién tir khéng nhin thdy c6 bude séng nhé hon tia tir ngogi va Ién
hon buéc séng tia gamma (10 "m <A <10°m)

b) Bin chit: 13 song dién tur

c) Nguon phat: do 6ng Ronghen phat ra(khong do nhiét do)

- Ong Ronghen 12 6ng tia catot c6 lap thém dién cuc ddi catot bang cac kim loai c6 nguyén tir luong
16n, khé nong chay nhu W, Pt,..

- Pdi catdt AK duge ndi voi anot.

- Hiéu dién thé gitra hai cyc cua ong: Uak ¢& vai chuc dén vai tram kV.

- Ap suét trong 6ng: p ~ 10°mmHg.

d) Co ché phit ra tia Ronghen: Céc electron trong chum tia catot dugc ting toc rit manh trong
dién truong giita andt va catdt, khi dén dap vao d6i am cuc (ddi catot AK), s& xuyén sau vao cac 16p
electron bén trong ctia vo nguyén tir ciia ddi catot. Tai d6 chung s& tuong tac véi cac electron niy hodc 1a
v6i hat nhan nguyén tir va phat ra song dién tir c6 budce song rat ngan (blirc xa hdm). D6 1a cac tia
Ronghen.

e) Tinh chit(dic diém) ciia tia X:

- C6 kha ning dam xuyén manh — day 1a tinh chat nbi bat nhét

- Co tac dung manh 1én phim anh, lam ion hoé khong khi

- C6 tac dung lam phat quang mot so chét

- GAy ra hién tuong quang dién & hau hét cac kim loai

- C6 tac dung sinh li: huy diét té bao, diét vi khuan,....

) Ung dung:

- Chup dién, chiéu dién (chup X quang)

- Chita bénh ung thu nng, gan ngoai ra
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- Trong cong nghiép: kiém tra chat lugng cac vat dulc, tim cac vét nut, cac bot khi bén trong cac vat
kim loai, kiém tra hanh 1i ¢ san bay,...
S Chiiy : Man hinh Ti vi thuong lam rét day dé tranh tia X
III. THUYET PIEN TU VE ANH SANG. THANG SONG DIEN TU
1. Thuyét dién tir vé anh sang

- Miéc — xoen da phat tién tiép thuyét song anh sang ciia Huy-ghen va Fre-nen, nim 1860 6ng d
néu ra gia thuyét moi vé ban chit 4nh sang: “anh sang 1 séng dién tir co bude song rat ngin, lan truyén

trong khong gian”.
- Mac-xoen da thiét 1ap dugc moi quan hé gitra cac tinh chat dién tir va tinh chat quang ctia moi
\ C
truong;: —= ﬂjsu
v

Trong do: ¢ la tég d6 4nh sang trong chin khéng, v 13 tc d6 anh sang trong moi trudng c6 hing sb
dién moi € va do tir tham p.
- T 40, suy ra chiét suat ciia méi truong: n = \/a
- Sau d6 Lo-ren-xo da ching to duoc rang € phu thudc vao tan sb f cia anh sang:
e=F(f)

—> Giai thich dugc su tan sic anh sang.

2. Thang s6ng dién tir o i ) o
a) Phédn logi song dién tir: Sap xEp theo thir tu gidm dan cua budce séng(tdng dan cla tan so):
Song vo tuyén — Tia hong ngoai — Anh sang nhin thay — Tia tir ngoai — Tia X — Tia gamma.

Mién song dién tur Bwoc song (m) Tan so (Hz)
Séng vé tuyén dién | 3.10° + 10* 10 =+ 3.10%
Tia hong ngoai 10°  +7,6.107 3.10™ = 4.10%
Anh sang nhin thdy | 7,6.107 + 3,8.107 410" + 8.10*
Tia t&r ngoai 3,8.107 =~ 10° 8.10* + 3.10Y
Tia X 108 + 10 3.10% =+ 3.10%
Tia gamma Dudi 101! Trén 3.10%°

b) Dic diém:

e Céc tia co budc song ngan nhu tia tir ngoai, tia X, tia gamma c6 tinh ddm xuyén manh, dé tac dung
1én kinh anh, d& 1am phat quang cac chat, d& lam i6n hoa khong khi.

e Céc tia c6 budc song dai nhu anh sang nhin thay, ... lai d& quan sat hién tuon giao thoa,...

. CACAEM HOC SINH KAHC')A‘ZOOO DQN bDOC:
1.TUYET DINH CONG PHA CHUYEN DE VAT LI 3~TIE\P
Tac gia: Poan Van Lwong ( Cha bién)- ThS Nguyen Thi Twong Vi .

2.TUYET PHAM CAC CHUYEN DPE VAT Li BPIEN XOAY CHIEU.
Tac gia: Hoang Sw Diéu & Doan Vin Lwong

3. PHAN LOAI VA GIAI NHANH BAI TAP TRAC NGHIEM VAT Li 12
THEO HUONG PHAT TRIEN NANG LUC HOC SINH.

Tac gia: Tran Vin Hung - Poan Vin Lweng - Dwong Vin Pong

Lé Thanh Huy — Pham Thi Ba Linh
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Chuong 6 LWONG TU ANH SANG

Chudng nay gom 2 chu dé:
Chii d@é 6.1. Hién twgng quang dién
Chii dé 6.2. MAu nguyén tir Bo. Quang phd nguyen tir hidro
Chii d@é 6.3. Hap thu, phan xa loc lwa. Mau sic cac vat. Sw phat quang. Laze

CHU PE 6.1. HIEN TUQNG QUANG DPIEN

I. HIEN TUQNG QUANG DPIEN NGOAI o
1. Hién twgng quang dién ngoai |l | Zn

a) Dinh nghia: Hién twong danh sang lam bdt cdac electron ra khoi I
bé mdt kim logi goi la hién twong quang dién ngoa i(goi tit la hién twong
quang dién).

Céc electron bat ra khoi bé mit kim loai goi 1a cac electron quang
di¢n (hay quang electron)

b) Thi nghiém Hecxo (Hertz):

- Chiéu anh sang hd quang (giau tia tir ngoai) vao mot tim k&m (Zn) tich dién 4m gin trén mot
dién nghiém thi théy hai 1a cua dién nghiém cup lai — ching té kém da mat dién tich am.

- Chan tia tir ngoai cta hd quang bang mét ban thuy tinh, thi hién tugng trén khong xay ra.

- Hién tuong ciing khong xay ra néu tdm kém tich dién dwong.

- Thay k&m béng cac kim loai khac nhu dong, nhom, ... 13 thi nghiém ta thu dugc két qua twong tu
nhu trén.

Vay: Khi chiéu mét chum sdang thich hop (cé buéc séng ngdan) vao mét tam kim logi thi cdc
electron trén mat kim loai do bi bd ra.
2. Thi nghiém véi té bao quang dién — cac két qua chinh ciia thi nghiém

* Dong quang dién: Khi chiéu vao catot anh sang thich hop c6 bude song ngan s& xuat hién dong
quang dién. Dong quang dién 1a dong chuyén doi c6 hudng cua cac electron bat ra khoi catdt (bang kim
loai) bay tir cat6t sang anot, dong quang dién c6 chiéu tir andt sang catot dudi tac dung cia dién truong
gitra A va K.

* Vé budc song danh sang: Péi voi mdi kim loai dung lam cat6t c6 mot budc séng A, xac dinh,

goi 1a gidi han quang dién. Hién tuong quang dién chi xdy ra khi anh sang kich thich c6 budc séng nhd
hon hoic bang gi6i han quang dién.

* Pwong dic trung Vén — Ampe: 1a duong biéu dién sy bién thién ctia cuong do dong quang dién
theo hiéu dién thé gifra andt va catdt (Uak) — 1=F (U, ). Pudng V — A ¢ dic diém:

- Lac Uak > 0: Bit dau ting Uak thi dong quang dién ciing ting. Téi mot gia tri ndo d6 I dat téi
mot gid tri bao hoa Iy, néu tiép tuc tdng Uak thi I khong tang nira.

- Lic Uak < 0: Dong quang dién khong triét tiéu ngay. Phai dat giita A va K mot hiéu dién thé am
1a -Un nao do thi I mai triét ti€u hoan toan. Uy goi 1a hi¢u dién thé ham.

* Cwong do dong quang dién bdao hoa: Cuong do dong quang dién bao hoa ti 1€ thuan vdi cuong
do cia chum sang kich thich.

lbh = Ne.

(Ne ld 56 electron bdt ra khoi catét trong 1 gidy = sé electron vé andt trong 1 gidy)

* Hiéu di¢n thé ham (Uy):

- Phy thudc vao budc song cua anh sang kich thich va ban chét cia kim loai 1am catot.

- Khong phu thudc vao cuong do chum sang kich thich.

- Biéu thuc: ey, = ; my.ve
2 Chii y : Néu anh sang kich thich c6 budc song 16n hon giéi han quang dién thi chum sang c6 cuong do
rat manh ciing khong gy ra hién tuong quang dién.

3. Cac dinh luit quang dién ]
a) Dinh ludt quang dién thir nhat: Gioi han quang dién
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Hién twong quang dién chi xdy ra khi anh séng kich thich chiéu vao kim logi c6 bwde song nho
hon hodc bang buéc song Ao Ayduroc goi la gidi han quang dién cua kim loai do.
A<A,
b) Dinh ludt quang dién thir hai: Cuong do dong quang dién bdo hoa
Déi véi moi dnh sang thich hop( cé \ < Ao), cuong do dong quang dién bao hoa ti I¢ thugn voi

cuong do cua chum sang kich thich.

¢) Pinh luit quang dién thir ba: Déng ning ban dau cuc dai cia quang electron

Péng ndng ban dau cwc dai ciia quang electron khong phu thude cwong dé cia chim sang kich
thich, ma chi phu thudc bude séng dnh sang kich thich va ban chdt cia kim loai.
4. Nhirng han ché ctia thuyét séng anh sang

Thuyét séng anh sang bat luc trude viée giai thich cac dinh luat quang dién
S Chi y : Néu coi hién twong quang dién di xay ra thi thuyét song anh sang giai thich dwoc dinh luat
quang dién thir hai, vé cudong d6 dong quang dién bao hoa.
5. Gia thuyét lwong tir ning lwong ciia Planck(Pling)

Thuyét lwong tir niang lwong do nha bac hoc M. Pling d& xudng nim 1900

* Ngi dung: Luwong ndng leong ma moi lan mét nguyén tir hay phan tir hdp thu hay phat xa ¢é gid
tri hoan toan xdc dinh, goi la lwong tir ndng leong. Lieong tir nang lwong, ki hiéu la €, c¢é gid tri bang:
e=hf

Trong do6: f1a tin sd anh sang, h 13 hang s6 Pling: h = 6,625.1034(J.s)
O Chi y : Khi anh sang truyén di cac luong tir nang lugng khong doi( e = hf ) va khong phu thude vao
khoang cach téi ngudn sang.
6. Thuyét lwong tir Anh sang. Photon

Nim 1905 Anh-xtanh dé xuét thuyét luong tir 4nh sang (Thuyét pho ton) c6 ndi dung:

®. Chum 4nh sang 1a mot chum cac photon (cac luong tir 4nh sang). Mdi pho ton cé nang lugng
xéac dinh €= hf . Cudng do ctia chum sang ti 1& v6i s6 photon phat ra trong 1 gidy.

@. Phan tir, nguyén tir, electron,... phat xa hay hap thy anh séng, ciing c6 nghia 1a chiing phat xa
hay hap thy photon.

®. Cac photon bay doc theo tia sang véi te dd ¢ = 3.108 m/s trong chan khong.
7. Cong thirc Anh-xtanh vé hién twgng quang dién

Anh-xtanh cho rang: hién twong quang dién xay ra la do electron trong kim loai hap thu mot pho
ton clia 4nh sang kich thich, pho tén mang ning luong & = hf truyén toan bd cho mét electron dung dé:

- Cung cip cho electron mot cong A, goi 1a cong thoat, dé electron thing duoc lién két voi mang
tinh thé va thodt ra khoi bé mat kim loai;

- Truyén cho electron d6 mot dong ning ban dau;

- Truyén mot phan ning lugng cho mang tinh thé.

* X¢ét electron nam ngay trén bé mat kim loai thi né co thé thoat ra ngay ma khong mat ning

Omax *

luong truyén cho mang tinh thé — c6 dong ning ban dau 1a cyc dai ; mv;

Ap dung dinh luat bao toan niang lugng, ta co: € = A+ ; mv;

Omax
hf _he A+l mvg,..
A
* Cong thoat: A= he
}\‘O

8. Ludng tinh song — hat cia anh sang

Anh sang 1a séng dién tir, co ludng tinh song — hat.

+ Song dién tir c6 bude song ngan, nang luong lon: thé hién tinh chat hat rd nét, tinh chit song
mo nhat. Nhimng biéu hién cua tinh chat hat 1a kha ning ddm xuyén, tac dung quang dién, tac dung i6n
ho4, tac dung phat quang.

+ Song dién tir co budc song dai, ning lugng nho: thé hién tinh chét song rd nét, nhu hién twong
giao thoa, hién tuong tan séc, ...

II. HIEN TUQNG QUANG DPIEN TRONG
1. Hién twong quang di€én tron
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- Hién tuong tao thanh cac electron dan va 16 trong trong ban dan, do tac dung cua anh sang co
budc song thich hop, goi 1a hién tugng quang dién trong.

- Diéu kién gy ra hién tugng quang dién trong: A < %, (X,: gi6i han quang dién ctia ban dan)

2. Hién twgng quang din

Hién tuong giam dién tro sudt, tirc 1a ting d6 dan dién cta ban din, khi c6 anh sang thich hop
chiéu vao goi 14 hién tugng quang dan.

- Giai thich: dya vao hién tuwong quang dién trong
3. Quang dién tré va pin quang dién l l 1 u l l l +
3.1. Quang dién tr& Lop [T oz Ly

a) Dinh nghia: Quang dién tré' 13 mot tim ban dan co gia tri chan
dién tro thay d6i khi cuong d6 chum sang chiéu vao né thay doi.

b) Nguyén tic hoat dpng: dwa vao hién tuong quang dién trong

¢) Ung dung:

- Lap v6i cac mach khuéch dai trong céc thiét bi diéu khién bang anh sang, may do 4nh sang
3.2. Pin quang dién (Pin Mt Troi)

a) Pinh nghia: Pin quang dién 1a ngudn dién, trong d6 quang ning duoc bién doi truc tiép thanh
dién nang.

b) Nguyén tic hoat dong: dya vao hién tuong quang dién trong

¢) Higu sudt ciia pin quang dién: khoang 10%

d) Sudt dién déng: t: 0,5 V dén 0,8 V

e) Ung dung:

- Cung cap dién trong sinh hoat

- Mdy do &nh sang

- Dung ¢ may tinh bo tui, v¢ tinh nhan tao, 6 t6, may bay,....

T

CHU PE 6.2. MAU NGUYEN TU BOHR. QUANG PHO NGUYEN TU HIPRO

1. Cac miu nguyén ti truéc Bo

a) Mdu nguyén tiv Thomson:

La mot qua cau mang dién tich dwong, & trén c6 céc hat electron

b) Méu nguyén tir Rodopho:

Thi nghiém ding chim hat anpha bén vao 14 vang mong, khang dinh c6 hat nhan

Pua ra mau hanh tinh nguyén tir: nguyén t&r gdm hat nhan mang dién tich duong ¢ gitta, xung
quanh c6 céc hat electron chuyén dong giéng nhur cac hanh tinh chuyén dong xung quanh Mt Troi.

¢) Nhitng han ché cdc mdu nguyén tir trén:

+ Khong giai thich dugc sy bén vitng cia nguyén tir

+ Khong giai thich dugc su tao thanh quang phd vach cia cac nguyén tir
2. MAu nguyén tir Bo

Nam 1913, Nha bac hoc Bo(Bohr) nha vat 1i Pan Mach, d3 van dung tinh than thuyét luong tir va
van ké thira mau hanh tinh nguyén tir, 5ng dua ra mau nguyén tir méi va dua thém vao hai tién dé:

a) Tién dé 1: Tién dé vé cac trang thai dirng

Nguyén tir chi ton tai trong nhiing trang thai c6 ning lugng xéac dinh, goi 14 trang thai dimg. Trong
cac trang thai dung, nguyén tir khong buc xa.

HE QUA: Trong cic trang thai dimg clia nguyén tir, electron chi chuyén dong trén cac quy dao co
ban kinh hoan toan xac dinh, goi la quy dao dung.

OChiy:

Ning luong ciia nguyén tir & trang thai dimg bao gdm dong ning cia cac electron va thé ning
twong tac giita cac electron v4i hat nhan. Dé tinh toan ning lugng cia electron Bo van ding mau hanh
tinh nguyén tir.

Quy dao 16n c6 nang luong 16n va nguoc lai, nguyén tir c6 ning lugng cang nho cang bén viing.

XET NGUYEN TU HIPRO:

+ Ban kinh quy dao dung: r.=ncr,
Véirn=12,3,.....; 10 = 0,53A% = 5,310 m: ban kinh quy dao Bo(¢ quy dao K)
+ Mirc nang lugng cuia nguyén tir hidrd: luén am dugce xac dinh
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Voéi: Eo = 13,6 (eV) = 2,176.108(J): niing luong ion hoa nguyén tir hidrd

So lwong tir n

1

2

3

4

5

6

(0.0]
Tén quy dao K L M N O P
Ban kinh quy dao lo 4ro 9o 1610 2510 3610
Mirc nang lwong(eV) | -13,6 -34 -1,51 - 0,85 - 0,54 - 0,38
Trang thai Co ban KT1 KT2 KT3 KT4 KT5

b) Tién dé 2: Tién dé birc xa va hap thu

e Birc xa: Khi nguyén tir chuyén tir trang thai dirng c6 mirc ning luong cao En sang trang thai dimg
c6 muc ning lugng thip Em thi nguyén tir phat ra mot photén co ning lwong dung bang hiéu En —
Em e=E, —E,_ =hf_ (fmn 12 tAn s6 cta 4nh sang ing v6i photon do).

e Hip thu: nguoc lai, néu nguyén tir dang & trang thai c6 muc niang luong thip Em ma hap thu mot
photén c6 niang lugng hfam bang hiéu En — Em thi n6 chuyén 1én trang thai dimg c6 muc ning
luong En 16n hon.

3. Quang phd vach ciia nguyén tir Hidrd
3.1. Quang phd vach phat xa ciia nguyén tir hidro:

Gom cac ddy sau:

e Diy Lai-man(Lyman): gém céc vach trong viing tir ngogi

e Diy Ban-me(Balmer): gdm cac vach quang phd nam trong ving ¢ ngoai va 4 vach trong viing
d@nh sing nhin thiy (Do: H_; Lam: Hg; Cham: H,; Tim: H;)

e Diy Pa-sen(Paschen): gdm cac vach quang phd trong viing hong ngoai.

3.2. Giai thich s tao thanh quang phd vach ctia nguyén tir hidro:

a) Sw tao thanh vach quang phé:

- O trang thai binh thuong(co ban) nguyén tir hidrd co niang lugng thip nhét, electron chuyén
dong trén quy dao K.

- Khi nguyén tir dugc kich thich, electron chuyén lén cac quy dao co muc ning luong cao hon: L,
M, N, ..

- Nguyén tir song trong trang thai kich thich trong thoi gian rat ngan(khoang 107%s). Sau d6
electron chuyén vé cac quy dao bén trong va phat ra cac photon.

- M&i electron chuyén tir quy dao c6 muc ning lugng cao xuéng mirc nang lugng thap thi nd phat
ra mot photon cé ning luong bang hiéu mirc nang lwong tng vai hai quy dao d6: hf = Ecao - Ewép

- M&i photon co tan s6 f lai tng voi mot song anh sang don sic ¢6 bude séng A : tao thanh mot
n=6
n=>5

n=4

vach

F)
A= ¢ o
f
- Méi song anh sang don sic lai cho mot
vach quang ph6é c6 mot mau nhat dinh. Vi vy
quang phé 1a quang phd vach.

z

n=3

<

b) Sw tao thanh ddy quang pho:

* Sw tao thanh day Lai-man: do su chuyén cua L
electron tur cac quy dao bén ngoai (L, M, N,...) vé
quy dao K; tmg véi sy chuyén murc ning luong tir
Ey, Es,.... vé E1.
* Sir tao thanh day Ban-me: do su chuyén quy
dao cua electron tur cac quy dao bén ngoai (M, N,

..) vé quy dao L; ng voi sy chuyén mirc ning
hro’ng tir E3, E4, .... v€ Ea.
+ Vach do: Ha(M =0,6563um): M —>L
+ Vach lam: Hy(A; =0,4861um): N — L

+ Vach cham:H, (A, =0,4340um): O —L

vV VY A 4
HsHy Hs Ha
\-_____‘V’_____“j
Ban-me

n=2

AR y n=1

Lai-man
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+ Vach tim:  H;(Ay =0,4102um): P —>L

* Sur tao thanh diy Pa-sen: do su chuyén quy dao cua electron tir cac quy dao bén ngoai (N, O, P,.. Ivé
quy dao M rng v6&i su chuyén mure nang luong tir Eg, Es,.....v¢€ Ea.

CHU PE 6.3. HAP THU, PHAN XA LOC LUA. MAU SAC CAC VAT.

SU PHAT QUANG. LAZE
I. HAP THU VA PHAN XA LOC LUA ANH SANG. MAU SAC CAC VAT

1. Hép thu anh séng

a) Thi nghiém vé hép thu dnh sing:

- Khi chiéu 4nh sang trong chan khong, chim 4nh sang hoan toan khong bi hap thy.

- Khi chiéu 4nh sang qua mot méi trudng vat chit bat ki thi cudong do cua chum sang bi giam. Mot
phan nang luong cta chim sang da bi hap thu va bién thanh ndi ning cua méi trudng.

Két ludgn: Hdp thu dnh sang la hién tuwong méi truong vit chat lam giam cuwong do cia chim sang
truyén qua no.

b) Dinh ludt vé hdp thu dnh sing(Pinh ludt Bu-ghe — Lam-be): Bouguer — Lambert:

No6i dung: Cwong dé I ciia chim sing don sic khi truyén qua méi trwong hdp thu, giam theo
dinh ludt ham mii cua dj dai d ciia dwong di tia sang:

I=1,e
Trong do: Ip 1a cuong do cua chum sang t61 moi trudong.
o duoc goi 1a hé ) hép thu cua moi truong.
d la d¢ dai duong di.

Hé sb hép thu ciia moi truong phu thudc vao budce song anh sang.

¢) Hip thu loc lia:

- Cho mot chum anh sang trang di qua mot chat nao do, ta quan sat thdy quang phd vach hip thu,
trén quang phd cta anh sang tring mat di mot sé vach mau tng voi cac bude song dic trung cho chat
dang xét.

= Diéu d6 ching té: cac anh sang c6 bude séng khac nhau thi bi méi truong hap thy nhiéu, it khac
nhau. No6i khac di, su hép thu anh sdng cua moi truong co tinh chon lgc.

- Moi chit déu hap thy c6 chon loc anh sang. Nhiing chit khong hap thy anh sang trong mién nao
ctia quang pho duogc goi la gan trong sudt v4i mién quang phd do.

d) Cac vat trong suot khong mau, co6 mau, mau den:

o Vit trong suodt khong mau: 13 vat khong hap thu anh sang trong mién nhin thay cua quang phd, vi
du: nudc nguyén nhat, khong khi, thuy tinh khong mau,...
e Vit trong suét cé mau: 1 nhimg vat hip thy loc lya anh sang trong mién nhin thay.
e Vit c6 mau den: 13 vat hip thy hoan toan moi anh sang nhin thay.
2. Phin xa (hodc tan xa)loc lua
- O mot sb vat c¢6 kha nang phan xa hodc tan xa manh, yéu khac nhau tuy thudc vao budc song cua
anh sang toi.

- C6 nhitng vat phan xa hodc tdn xa manh cac anh sang c6 budc soéng dai, nhung lai phan xa hodc
tan xa yéu cac anh sang c6 budc song ngin va nguoc lai. Chimg t6: anh sang co bude song khac nhau thi
duoc phan xa hay tan xa it, nhiéu khac nhau, dugc goi 1a sy phan xa hodc tan xa loc lya.

- Pho cta 4nh sang phan xa hodc tan xa phu thudc vao phd ciia anh sang t6i va tinh chit quang cta
mat phan xa.

3. Mau sic cac vat

- Khi chiéu anh sang vao mot vatno co thé bi hap thy, phan xa hodc cho anh sang di qua

- Khi chiéu mét chum sang trang vao mot vat, thi do vat c6 kha nang phan xa, tan xa loc lya nén
anh sang phan xa hoac tan xa la anh sang mau. Diéu d6 giai thich tai sao cac vat c6 mau sic khac nhau.

- Céac vat thé khac nhau c6 mau sic khac nhau 1a do chung duoc cAu tao tur nhirng vat li¢u khac
nhau.

- Khi ta chiéu anh sang tra‘ing vao vat, vat hép thu mot s6 anh sang don sdc va phan xa, tan xa hoac
cho truyén qua cac anh sang don sac khac.

- Mau séc cua cac vat con phu thudc vao anh sang chiéu vao vit.

- Khi ta ndi vat c6 mau nay hay mau khac 1a ta da gia dinh n6 dugc chiéu sang bang chum sang
trang.
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VD:: Tam go son mau do thi phan xa anh sang mau do, hap thu cac anh sang mau khac
+ Néu chiéu vao tam go anh sang trang: tim gd co mau do
+ Néu chiéu vao tdm gd anh sang mau khac do va trang thi tim gd c6 mau den
VD2: Tam kinh mau do
+ Chiéu 4nh sang tring qua tAm kinh, ta thu dwoc anh sang do di qua
+ Chiéu anh sang khac anh sang tring va do: ta khong thu dugc anh sang di qua.
Moi mau sdc ma ta nhin thiy déu do tac dung tong hop cia cac anh sang don sic khac nhau voi
cuong do khac nhau.
Theo li thuyét 3 mau so cip(ba mau co ban) cua Y - ang, moi anh sang mau deu dugc tao thanh tur
ba anh sang mau so cap do, luc, lam. Sy tron cua cac mau so cap ta dugc mau thir cap:
d6 + lam = @6 tham, d6 + luc = vang, luc + lam = xanh tham.

II. SU PHAT QUANG. SO LUQC VE LAZE
1. Hién twgng phat quang
a) Sw phadt quang:

+ Su phat quang 13 mot dang phét anh sang rt phd bién trong ty nhién.

+ C6 mdt s6 chat khi & thé ran, long hodc khi hép thu nang luong dudi dang nao do co kha nang
phat ra birc xa dién tir nhin thay, dugc goi 13 sy phéat quang.

+ Mbi chit phat quang c6 mot quang phd dic trung ctia no.

+ Sau khi ngimg kich thich, sy phat quang ctia mot s6 chat con tiép tuc kéo dai thém mot khoang
thoi gian nira roi ding han. Khoang thoi gian tir luc ngimg kich thich dén ltc ngimg phat quang duoc goi
la thoi gian phat quang.

b) Cac dang phat quang: huynh quang va lan quang:
+ Hién tuong quang phat quang: 1a hién twong mot chét co kha ning hap thu anh sang kich thich ¢
budc song nay dé phat ra cac anh sang ¢ bude song khac.
+ Phéan loai: can cur vao thoi gian phat quang nguoi ta phan hién tugng quang phat quang thanh 2
loai 1a huynh quang va lan quang
& Huynh quang: 13 sy phat quang c6 thoi gian phat quang rat ngan (t < 107%s)
Nghia 1a anh sdng phéat quang hau nhu tat ngay sau khi tit 4nh sang kich thich.
Xay ra ddi voi chat 1ong va chat khi.
 Ldin quang: 1a su phat quang c6 thoi gian phat quang dai (t > 10° S)
Xay ra d6i voi chat ran. Cac chét ran phat quang loai nay duoc goi 1a chdt lin quang.
¢) Dinh ludt Xtéc vé sw phdt quang:
Anh sang phat quang c¢6 budc song A dai hon budc séng ciia anh sang kich thich A
A >
d) Ung dung ciia sw phdt quang:
Pugc (mg dung nhiéu trong khoa hoc, doi sdng nhur:
+ Str dung trong cac bong dén dé thap sang
+ Trong cac man hinh cua: dao dong ki dién tu, tivi, vi tinh,...
+ So phat quang trén cac bién bao giao thong
+ Kim ddng hd
2. So lwgc vé laze
a) Khdi qudt vé laze:
- Laze 13 thuat ngit phién 4m tir tiéng Anh LASER: “Light Amplification by Stimulated Emission
of Radiation”, c6 nghia 1a sy khuéch dai 4nh sang bang phat xa cam Ung(con goi l1a phat xa kich thich).
- Nam 1958 cac nha bac hoc Nga va Mi nghién ctru doc 1ap va ché tao ra laze dau tién.
- Nguyén tic phat quang cua laze: la dwa trén ikng dung ciia hi¢n twong phdt xa cim iing.
b) Péc diém ciia laze:
Laze gom cac dic diém sau:

. 7oL o A A s 1A A Af 5 A A ’ r A ”
- Tia laze co tinh don sdc rat cao. D9 sai 1éch tuong doi s cua tan s do laze phat ra c6 thé chi

bang107%°,
- Tia laze 1 chium sdng két hop (céc photon trong chum laze c6 cling tan s6 va cing pha).
- Tia laze la chim sdng song song (c6 tinh dinh huéng cao).
- Tia laze c6 cwong dp lon. VD: laze rubi(hong ngoc) c6 cudng do tdi 108W/cm?,
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Két lugn: Viy, laze cé thé xem la mt nguon sang phdt ra chim sdng song song, két hop, cé tinh
don sic cao va cuwong dp I6n.
¢) Cac loai laze:
- Laze dau tién: 1a rubl(hong ngoc): mau do do crom
- Laze ran: c¢6 cong suat 16n nhu laze thuy tinh pha néodim
- Laze khi: He — Ne; CO2; Ar; N,.
- Laze ban dan: duoc st dung phé bién nhit (vi dy: bat chi bang,...)
d) Mt s6 irng dung ciia laze:
e Trong théng tin lién lgc: truyén thong bang cap quang, vo truyén dinh vi, diéu khién con tau vil
truy,....
e Trong y hoc: diung 1am dao md trong phau thuat mat, dé chita mot s6 bénh ngoai ra dwa vao tac
dung nhiét,..
e Trong khoa hoc doi song: dung trong cac dau doc dia CD, but chi bang, ...
e Trong cong nghiép: dung dé khoan, cit, t0i,..
e) Hi¢u suit ciia laze: H < 1.

] CACAEM HOC SINH KAH(')A‘ZOOO DQN bOC:
1.TUYET DINH CONG PHA CHUYEN DE VAT LI 3~T/§\P
Tac gia: Doan Vin Lwong ( Cha bién)- ThS Nguyen Thi Twong Vi .

2.TUYET PHAM CAC CH?UYEN DE VAT Li BPIEN XOAY CHIEU.
Tac gia: Hoang Sw Diéu & Doan Vian Lugng

3. PHAN LOAI VA GIAI NHANH BAI TAP TRAC NGHIEM VAT Li 12
THEO HPONG PHAT TRIEN NANG LU’C HOC SINH.

Tac gia: Tran Vin Hung - Poan Viin Lwong - Dwong Vin Pong
Lé Thanh Huy — Pham Thi Ba Linh
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Chuong 7 HAT NHAN NGUYEN TUW

Chudng nay gom 4 chu deé:

Chii dé 7.1. Pai cwong vé hat nhan nguyén tir
Chii @é 7.2. Phéng xa

Chii dé 7.3. Phan tng hat nhan

Chii dé 7.4. Hai loai phan g hat nhan toa niing lwong. Nha may dién hat nhan

CHU PE 7.1. PAI CUONG VE HAT NHAN NGUYEN TU

1. C4u tao nguyén tir: Gom 2 phan 14 hat nhan va 16p vo electron
2. Hat nhén .
a) Cau tgo: GOm hai loai hat proton(p) va notron(n), goi la cac hat nuclon

Hat nuclon Khoi luong Dién tich

Proton (p) | mp, =1,67262.10%'kg | gp=+e=1,6.10"°C

Notron (n) | mn =1,67493.10%’kg | g, =0
(trung hoa dién)

b) Ki hi¢u hat nhéan nguyén tir ciia nguyén t6 X:

/;X hoic A X, XA
¢) Khoi lwgng hat nhan: m,, =m, —2Zm,
d) Dién tich hat nhan: bang tong dién tich cia cac hat proton trong hat nhan

Qp, =+2€
e) Ban kinh hat nhdn: coi hat nhan c6 dang hinh cau, ban kinh 1a R

R=R,A” =R, 3A ;Ro=const, c& 105m(c& fecmi)
Ban kinh hat nhan ti 1& thuén véi can bac 3 cua sb khdi

4 4

f) Thé tich hat nhén: V,, = 3 mR® = 3 TRIA

Thé tich ctia hat nhan ti 1& thuan vé&i s khdi

s m
g) Khoi lugng riéng ciia hat nhan: p,, = —™

hn

h) Lwc hat nhan:

* Mic du cac hat nhan duge cu tao tir cac hat nuclén, trong d6 c6 hat p mang dién tich duong —
ching day nhau — hat nhan pha v& — nhung thyc té hat nhéan rat bén vilng — chimg t6 giira cac hat
nuclon phai cé luc lién Kkét, goi 1a lyc hat nhan.

* DN: Lurc hat nhan la luc lign két giva cdc hat nuclon

* Pjc diém:

- Phai 1a loai lyc khac ban chit véi luc hap dan, lyc dién va luc tir

- Khong phu thudc vao dién tich

- La luc hit rat manh so véi cac luc noi trén

- Ban kinh tac dung ctia luc hat nhan: ¢& 10 °m(cd fecmi)

3. Pong vi - dong khoi
a) Dong vi:
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* Dinh nghia: Dong vi ciia mot nguyén t6 hoa hoc 1a hat nhan cua cic nguyén tir ctia nguyén t6
do co6 cung so6 hat proton nhung khac s6 hat notron.
* Ki hi¢u: AX; X
* Mot sb qang vi:
+ Hidr6: gom 3 dong vi
1H : hidrd thuong, tao ra nuée thuong H20

D : hidrd ning (Doteri), tao ra nudc ning D20
T : hidrd siéu ning (Triti)

b) Pong khéi: La hai hat nhan c6 cung s6 khdi (A) nhung khac sé proton

Vidu: JHe, T
S Cha y : Hai hat nhan déng khdi thi khong cung khdi luong, hat nhan nao co chiéu notron hon thi hat
nhan d6 nang hon.
4. Don vi khoi lwgng nguyén tir )

Don vi khoi lugng nguyén tir tinh theo khoi lugng nguyén tir cacbon C12

Kihiéulau

1
W= m(*2C) ; 1u =1,66055.10 kg
Con sur dung don vi: MeV/c?
1u =931,5 MeV/c?.

5. D9 hut khoi. Niang lugng lién két. Nang lwgng lién ket rieng

a) Do hut khoi:

Xét hat nhan 4 X c6 khéi lugng 1a mx

- Tong khéi lugng nghi ctia cac hat nucldén con riéng r&, chua lién két thanh hat nhan X:

m,=Zm +Nm, =Zm_ +(A-Z).m

- Khéi luong nghi cta hat nhan X(do cac nuldn da lién két) 1a mx

- D¢ hut khbi: Am=m, —m, :[Z.mij(A—Z).mn —mX]

b) Ning lwong lién két: ‘

- Theo hé thirc Anh-xtanh: Ning lugng nghi ban dau 1a Eo = moc?

- Nang lugng nghi ctia hat nhan 1a E = mx.C2

- Ning luong: =(m, —m,)c® goi la ning lugng lién két

- Nang luong lién két toa ra dudi dang dong nang cua hat nhan hodc nang lugng tia gamma

- Mudn pha v& hat nhan c6 khdi lugng mx thanh cac hat nuclén rleng r& ¢6 khéi luong mo > mx
thi ta phai ton mot nang luong t6i thiéu twong tng AE = (m, —m,)c? dé thing lyc hat nhan.

¢) Nang lugng lién ]cét riéng: )

- Nang lugng lién két riéng 1a ndng luong lién két trung binh tinh cho 1 hat nuclon

A
r r A 1
- Hat nhéan c6 nang lugng lién két riéng cang 16n thi hat nhan cang bén viing.

CHU PE 7.2: PHONG XA
1. Hién twgng phong xa
a) Dinh nghia: Hi¢n tuong mot hat nhan khong bén viing tu phat phan ra, phat ra cac tia phong
xa va bién d6i thanh hat nhan khac goi 14 hién twong phéng xa.
Vi du: 25sP0—; He+202Pb

b) Diic diém:

- Hién tugng phong xa chi phu thudc vao nguyén nhan bén trong cta hat nhan

- Hién tuong phong xa khong phu thudc vao cac tic nhan 1y, ho bén ngoai nhu ap sudt, nhiét do, ...
¢) Phuwong trinh phong xa: A—B+C
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- Hat nhan phong xa 1a hat nhan me (A)
- Hat nhén san pham 13 hat nhan con (B)
- Céc tia phong xa (C).

2. Dinh luit phéng xa )
@) Ngi dung: Trong qua trinh phan rd, s6 hat nhan phong xa giam theo thoi gian theo dinh luét
ham s6 md.

b) Biéu thirc:
. N ) t
+ Theo s6 nguyén ti: N=N,e™ hoic N= 2—k° voi k= T

‘. 7 m
+ Theo khoi lugng chat phong xa:  m=mye™ hodc m= 2—k°
Trong d6: ( No, Mo 12 s6 nguyén tir va khéi lugng chét phong xa ¢ thoi diém ban dau t =0
N, m 1a s nguyén tir va khoi lugng chat phong xa con lai ¢ thoi diém t.
. . In2 0,693
A la hang s0 phong xa: A =—~—
£ S0 phong Xe T T ’ ’
o T 1a chu ki ban ra: cir sau khoang thoi gian nay thi mét nira s6 nguyén tur cua chat nay
bién doi thanh chat khac.

¢) Do thi biéu dién sw phu thuéc ciia N theo thoi gian t:
N=N,e™ — d6 thila duong cong.

d.Néu so chu ki 13 nguyén, ta cé bing sau:

t Con lai . £ Bi phanra | Tiso Ti s6 Ti s6
Tt Ti s0 N/No (No—N) (No- N)/ No (No- N/(No-
N=No 2 T hay (%) (%) NN | N)
t= yoNo N, [12=>(50%) No/2 v > (50%) 1 1
28 2
t=aT [ N, _N, |[14=>(5%) 3No/4 % -> (75%) 3 1/3
22 4
t=3T [ N, _N, [158=>(125%) 7No/8 718 -> (87,5%) 7 17
2 8
t=aT [ _N, _N, [1/16=>(625%) 15No/16 15/16 -> (93,75%) 15 1/15
2° 16
t=sT [ _N, _N, |[182=> (3.125%) 31No/32 31/32 -> (96,875%) | 31 1/31
2° 32
t=6T [ _N, N, |[1/64=>(L5625%) | 63No/64 63/64 > (98,4375%) | 63 1/63
2° 64
t=7T | N, N, |1/128=>(0,78125%) | 127Ny/128 | 127/128 -> 127 1/127
N=r =18 (99,21875%)
t=8T N, N, |1/256=>(0,390625%) | 255No/256 255/256 -> 255 1/255
N =% = oo (99,609375%)
L I e [ [
t
=10T
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e. (Hoiic) Néu s chu ki 13 nguyén, ta c6 bang sau:

Sau thoi gian T 2T 3T 4T 5T 6T
S0 nguyén tir con lai N; No mg | Ng mg | Ng mg | Ny my Ny my Ny my
Khoi lugng gt‘m lai m 2.2 | 4:4 ] 88 16 - 16 32:32 | 6464
Tilg % 50 25 12,5 6,25 3,125 | 1,5625
SO nguyén tir da bi phan ra N, N, N, N, N, N,
—0 3¢ 72 152 312 63 —2
~ AN=(No-N) 2 4 8 16 32 64
= S0 nguyén tir tao thanh
Ty 1€ % 50 75 87.5 93,75 96,875 | 98,4375
Khoi lugng di bi phan rd Am | m, 3 Mo o my 5™ 31 M 3™
o 2 4 8 16 32 64
Ty 1€ % 50 75 87,5 93,75 96,875 | 98,4375
Khoi hrong tao thanh Am’ m A amg A fomg A emg AL mg A amy A
2 A 4 A 8 A 16 A 32 A 64 A
AN Am 1 3 7 15 31 63
N : m
Am 1A 3 A | A A | A | e
m A A A A A A
D§ phong xa con lai Ho [ Ho [ Ho | H, Ho | Hy
Tilé % 2 4 8 16 32 64
50 25 12,5 6,25 3,125 1,5625
S6 phén ra di xay ra Hy Bm Hy 15m 31& 63H—
Tilé % 2 4 8 16 32 64
50 75 87,5 93,75 96,875 | 98,4375

f. Néu thoi gian khong phai l1a s6 nguyén, hoic ban nguyén ciia chu ki thi ta ap dung cac cong thirc:

N N m
N:—t":2k N,e™; mzz—f:mo.e“‘
2T
2X -1 2¥ -1
AN = NO.Z—k =N,.(l—-e™). Am = My~ = m,(L—e™)
L\ e A B N . H i
Am:moz—kA m,(Ll—e “)A. H(t)—}LN(t):ﬂZ—kO:/iNoe t:Z—I:’:Hoe .

3. Do phong xa

a) Dinh nghia: D6 phong xa cua mot luong chét phong xa la dai lugng vat li dac trung cho tinh
phong xa manh hay yéu cua luong chit phong xa, dugc do bang sé phan ra/ giay.

H
b) Biéu thirc: H=H,e™ hoic H= 2—k (k= % : 6 chu ki ban ra trong thoi gian t)

H, =AN,; H=AN
¢) Don vi: 1a Becoren, ki hi¢u: Bq; 1Bq =1phan rd/giay
Ngoai ra con dung don vi 1a Curi (Ci): 1Ci = 3,7.10"°Bq
4. Cac loai tia phong xa
4.1. Tia anpha
a) Thuee chdt : 13 chim hat nhan héli (5He), goi 1a hat o,
b) Tinh chit:
- Bi I¢ch trong dién truong va tur trudong
- Toc 6 khi bay ra khoi ngudn ¢& 2.10'm/s o
- C6 khé ndng ion hod mdi trudong rat manh va mat dan nang lugng
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- Kha nang dam xuyén yéu, di dugc t6i da 8cm trong khong khi, khéng xuyén qua dugc tim bia
day 1 mm.
4.2. Tia béta: GOm hai loai 1a tia B va B~
a) Thuee chit:
e Tiabéta cong (B"): la chum hat electron duong (hat pozitron: e ™)

e Tia béta trir (B~ ): 1a chum hat electron am (hat electron :e")

b) Tinh chit:

- Tia B duoc phong ra vai toe do rat 16n, gan bang van tdc dnh sang trong chan khong.

- C6 kha nang ion hoa méi truong nhung yéu hon tia o

- C6 kha niang ddm xuyén manh hon tia o, co thé di dugc vai mét trong khong khi va xuyén qua
14 nhém day ¢& mm.

- Bi 1éch trong dién truong va tir truong.
4.3. Tiagamma

a) Thue chdt: Tia y c6 ban chat 1a song dién tir c6 bude song rat ngan (dudi 0,01nm). Pay 1a
chum photon c6 nang luong cao.

b) Tinh chit:

- Khong mang dién nén khong bi 1éch trong dién trudng, tir truong nén truyén thang.

- C6 kha nang dam xuyén manh, c6 thé di qua 16p chi day hang chuc cm va rat nguy hiém cho con
nguoi.
OChiy:

+ Tia B vatia P~ ddi xtng v6i nhau qua tia y

+ Tia B* bi 1éch nhiéu hon tia o vi khdi lugng hat o 16n hon rat nhiéu hat .
4. Quy tic dich chuyén: Ap dung céc dinh luat bao toan vao phong xa

a) Phong xa o.:

* Quy tdc dich chuyén: AX—>iHe+ LY

* Vi dy: 2a0P0—>; He+%2Pb

* Nhan xét: Vi tri hat nhan con lui 2 6 so véi vi tri hat nhan me trong bang HTTH

b) Phong xa B*

* Quy tdc dich chuyén: AX—let+ AY
*Vidu: IP—let 43S
* Nhdn xeét: Vi tri hat nhan con lui 1 6 so v&i vi tri hat nhan me trong bang HTTH
* Thuee chdt cia qud trinh: p—n-+e" +v(v: hat notrind)
¢) Phong xa [ :
* Quy tdc dich chuyén: AX—le + Ay
’ . 210 po; 0,—, 210
* Vi du: a3 Bl— e +%,Po
* Nhan xeét: Vi tri hat nhan con tién mdt 6 so véi vi tri cua hat nhan me trong bang HTTH
* Thyee chat: n—p+e +0 (U: phan hat ciia notrind)

d) Phéng xa v Hat nhan con sinh ra & trang thai kich thich ¢6 mirc ning luong Eo, khi chuyén
xudng mirc nang lugng E1, dong thoi phat ra photon c6 tan sb f, duoc xac dinh boi:
hf =E, —E,
+ Phong xa y thuong di kém theo vdi phong xa a, 3
+ Trong phong xa y khong 1am bién d6i hat nhan.
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CHU PE 7.3. PHAN UNG HAT NHAN

1. Dinh nghia : Phan ng hat nhan 1a moi qua trinh dan dén sy bién ddi hat nhan.
2. Phan loai : gom 2 loai
a) Logi 1: Phan ung hat nhan ty xay ra ‘
Do 1a qua trinh phan ra cia mot hat nhan khong bén thanh cac hat nhan khac
Phuong trinh phan ung: A—->B+C o o
b) Logi 2: Phan ing trong d6 cac hat nhan tuong tac vdi nhau, dan dén sy bién doi cua ching
thanh cac hat nhan khac
Phuong trinh phan Gmg: A+B—>C+D
Vi du: phan tng hat nhan dau tién do Ro-do-pho thyc hi¢n nam 1919
sHe+“N—>*1O+1H
3. Cac dinh luat bao toan trong phan trng hat nhan
Xét phan tmg hat nhan sau: 2 X1+2 X, —>’Z X3+§: X,
a) Dinh ludt bdo toan sé khéi(sé hat nuclon):
A +A,=A;+A,
b) Dinh ludt bdo toan dién tich(Nguyén tw 6 Z):
L +Z2,=2,+2,
¢) Dinh ludt bdo toan dong lwong:
P,+P, =P, +P,
d) Pinh ludt bdo toan ning lirong toan phan:
e Truong hgp 1: Phan ing khong kém theo tia gamma
(m,+m,)c* +K, +K, =(m,; +m,)c® +K, +K,
e Truwong hgp 2: Phan ung c6 kém theo tia gamma
(m,+m,)c* +K, +K, =(m, +m,)c* +K, +K, +¢

Véi g = % la nang lugng phdton tia gamma.

9 Chu y : Trong phan tmg hat nhan khong co cac dinh luat bao toan: khéi lwong, dpng nang, ning lwong
ngi, so hat notron, so hat proton, nguyén 10.
4. Nang lwgng cua phan irng hat nhan

- Xét phan tng hatnhan A+ B —» C+D

- Goi ma, Mg, Mc, Mp lan lugt 1a khéi lugng nghi cua céc hat nhan A, B, C va D.

+ Tong khéi lwong nghi cta cac hat nhan trude phan tng: mo = ma + ms
+ Tong khdi lugng nghi cta cac hat nhan sau phan tmg: m =mc + mp

- Do d6 hut khéi cia cac hat nhan A, B, C, D khac nhau nén khéi lugng trong phan ing hat nhan
khong dugc bao toan. Xdy ra hai truong hop:

a) Truwong hop 1: m <mo

- Gia st hat A, B dung yén. Phan tng toa ra mot luong ning luong bang:

AE =(m, —m)c’

- Nang luong ma phan Ung tod ra thuong dudi dang dong ndng cta cac hat nhan C va D hoac
nang luong photoén 7.

- Truong hop nay, cac hat sinh ra c6 do hut khéi 16n hon cac hat ban dau, nghia la cac hat sinh ra
bén viing hon cac hat ban dau — goi 1a phdn ikng tod néing lugng.

b) Truwong hop 2: m > mo

Truong hop nay tong ning lugng nghi cta cac hat sau phan tng 16n hon téng nang luong nghi ctia
cac hat nhan ban ddu — Phan g khong thé ty ' Xay ra.

- Mudn phan tng xay ra, ta phai cung cip cho cac hat A va B mét ning luong W duéi dang dong
ndng — goi la phdn wng thu nang lugng.

- Nang luwong can cung cap cho phan tng 1a:

W=(m-m,)c? +K +K,
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5. Cac dang bai tip va cong thirc cin nhé
a. Phuong trinh phan éng: ZAILA + ZA;B — sz + ZA:D

Truong hop phéng xa: ZA;A — ZA:C + ZA:D A 12 hat nhan me, C 1a hat nhan con, D 1a hat a hoac 3

+ Cac dinh lu:@\t bao toan
- Bao toan s0 nuclon (s6 khoi): A1+ A=Az + As
- Bao toan dién tich (nguyen tu so) 21 + Zz =273+ Z4

- Bao toan dong luong: pl—l— p2 = p3+ p4 hay m, V +m, V =m, V +m, V
- Bdo toan nang lugng: K, +K, +AE=K, +K, ;

1 .
Trong do: AE 1a nang luong phan ung hat nhan; K, = E mxvf la dong nang chuyén dong cta hat X

Luwu y:- Khéng c6 dinh lugt béo toan khéi lwong.
- Mdi quan h¢ giita dong luong px va dong ning Kx cua hat X 1a: pf( =2m, K,
- Khi tinh vén téc v hay dong niang K thudng 4p dung quy tic hinh binh hanh

Vidu p=p,+p, biét o= p,, p, =>p> = p{ + P2 +2p,P,C0s8¢

hay (mv)? = (myV,)? +(m,V,)? +2m,m,Vv,v,cosp P,
hay mK =mK, +m,K, +2,/mm,KK,cosy /
Tuong ty khi biét ¢, = pl, p hodc (p2 pz, p 0 ‘/:.}"B
Trudng hop dic biét: p1 1 p2 ={p’=p’+p; \x ,_,./'/
TuongtukhiﬁJ.B hoac EJ_B E
Kl v, m,

V=0(P=0)=pr=p—=—=—>
KZ V2 ml
Tuong tu v1 =0 hodc v2 = 0.

P
A

b. Ning lwgng phan &ng hat nhén: ‘AE = (Mo - M)CZ‘
Trong d6: My, =m, +m;1a téng khdi lwong cac hat nhan trude phan ting. Eg = moc?

M= my, +m,, 1a tong khdi lwong cac hat nhan sau phan Gmg. E = mc?
Luwu y: - Néu Mg> M thi phan (mg toa ning luong |AE| =|Eq-E|duéi dang dong ning cta cac hat C, D hodc photon
y. Céc hat sinh ra c6 d6 hut khi 16n hon nén bén viing hon.
- Néu Mo< M thi phan tng thu ning luong |AE| =|Eo-E|duéi dang dong ning cua cac hat A, B hodc photon
y. Céc hat sinh ra c6 d¢ hut khéi nhé hon nén kém bén viing.
+ Trong phan ung hat nhan zAliA + ZA:B — ZA:C + ZA:D Cac hat nhan A, B, C, D co:
-Ning lugng lién két riéng tuong tmg 13 &1, &2, €3, &a.
-Nang lugng lién két twong ung 1a AE;, AE;, AE3, AE4
-6 hut khdi tuong trng la Amy, Amy, Ams, Amy
-Nang lugng cta phan ng hat nhan: ’AE = Ases +Ases - Aser - Aver
AE = AE; + AE,— AE; — AE)
AE = (Am; + Amy - Amy - Amp)c?]

c. Quy tic dich chuyén cua s phong xa
+Phéng xa a ( He): , X — 4He + Q :Y So voi X , hat nhan con Q_:Y 1ui 2 6 (BangTH) va s6 khéi giam 4
+Phong xa B (-, ‘e): 7 AX — e + z+Y So véi 4 ~X , hat nhan con . 1Y tién 1 6 (BangTH) va c6 cung s6 khbi.
Thuc chét cua phong xa B~ 1a mét hat notron bién thanh mot hat proton, mot hat electron va mdt hat notrind:
n—p+e +v
Luru y: - Ban chét (thyc chét) ciia tia phong xa B~ 12 hat electron (e)

- Hat notrind (v) khong mang dién, khong khéi luong (hodc rat nhod) chuyén dong véi van tde cua anh
sang va hau nhu khong tuong tic voi vat chat.
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+Phoéng xa B* (“e) 7 AX — +1e + 5 AlY :So voi X hat nhan con , 1Y lui 16 (BangTH) va co cung s6 khoi.

Thuc cht cua phong xa B* 1a mot hat protén blen thanh mét hat notron, mdt hat pozitrén va mot hat notrino:
p—n+e +v
Luru y: Ban chat (thyc chat) ctia tia phong xa B* 1a hat pozitron (e*) ) )
+ Phéng xa v (hat photon): Hat nhan con sinh ra ¢ trang thai kich thich c6 muc nang lugng E; chuyén xudng

murc nang lugng E, dong thoi phong ra mot photon cd ning luong: e=hf = 7 =E —E,

Luru y: Trong phong xa y khong c6 su bién d6i hat nhan = phéng xa y thuong di kém theo phong xa o va p.

d. Ung dung cac dinh luat biao toan dé giai mot bai toan vit 1y hat nhan.
Xét phéan ung: X + AZX - ASX + AAX +AE
Goi: * K, Ky ; KX3 ; Ky, :Ladongnang cua cac hatnhin X1 ;X2 ;Xs ;Xa

1 . ,
Vi (K, =5m vZ; donvi: (J)| Néu hat nhan dimg yén thi K = 0

X

Trong d6: m: la khoi lwong tumg hat nhan. Don vikg , u
v: la van toc tung hat nhan. Don vi: m/s
*p.7 P,; P P, :Ladong luong cia céc hat nhan X1 ; Xo ;X ; XaVipx = myvx] don vi kg.m/s
- M&i quan hé giita dong luong px va dong ning Kx cua hat X 1a:

pi =2m, K, < (m, v, )* =2m, K, = m, v, =.2m K,

-Cac dinh luat bao toan:

+ Bao toan dong luong: E +E = E +E hay ml\Z—k mz\z =m,V,; +m,v,
+Bado toan ndng luong: K, +K, +AE=K, +K, (1)
Trong do: AE la nang lu"ongphan wng hat nhan .

- Néu phan tmg téa nang luong thi & phuwong trink (1) lay +AE

- Néu phan tmg thu ning luong thi o phwong trinh (1 )ay —AE
Luu y: - Khong co dinh ludt bao toan khoi luong.

-Dang bai tap tinh géc giira cac hat tao thanh.
Cho hat X; ban pha hat Xo(dtng yén p. = 0) sinh ra hat X3 va Xatheo phuong trinh: X1 + X2 = Xz + Xu

Theo dinh luat bao toan dong lugng ta co: p, = p,+ p, (1)

Muén tinh géc giita hai hat nao thi ta quy vé vecto dong lirong ciia hat dé roi dp dung céng thirc:

- > - -
(axb)*> =a’+2abcos(a;b)+b?
1.Muén tinh géc giita hat Xz va Xa ta binh phirong hai vé (1)

=>(P) =(Ps* Py ) =>p/ = = Ps +2psP, COS( P P, )+ i
2.Muén tinh géc giﬂ"a hat Xiva Xz :Tw (1)

=>p— p3 p4 C’(pl p3)2 :(p4)2 = pl2 —2plp3COS( P p3)+ p; = pf

6. Cac hang so va don vi thuong sir dung

+ Sb Avogadro: Na = 6,022.10%2 mol™* + Don vi niang lugng: 1eV = 1,6.10"°J; IMeV = 1,6.10%J
+ Pon vi khdi lwong nguyén tir (don vi Cacbon): 1u = 1,66055.10%"kg = 931,5 MeV/c?

+ Pién tich nguyén té: |e| = 1,6.10"° C; + Khdi luong proton: m, = 1,0073u

+ Khdi lwong notron: my = 1,0087u;  + Khéi luong electron: me = 9,1.103kg = 0,0005u
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CHU DE 7.4. HAI LOAI PHAN UNG TOA NANG LUQNG. NHA MAY PIEN HAT NHAN

I. HAI LOAI PHAN UNG TOA NANG LUQNG
1. Phin &rng phin hach
1.1. Sw phédn hach: Su phan hach la mot hat nhan(loai rat nang) hép thu mot notron cham va vo thanh
hai hat nhan trung binh.
Vi du: %o U+on—°5 U5 X, +52 X, +k(yn) +200MeV

Bdc diém:

+ Mdi phéan ng tao ra tir 2 dén 3 notrdn tht cip (TB: 2,5)

+ MObi phan tng toa ra khoang 200MeV

+ C4c hat nhan X1, X2 ¢6 s6 khéi: A1, Az tir 80 dén 160
1.2. Phén irng diy chuyén va diéu kién xdy ra:

a) Phdn teng ddy chuyén: Trong phan tng phan hach, mot phan sé notron sinh ra bi mat mét vi
nhiéu nguyén nhan(thoét ra ngoai, bi hat nhan tap chit khac hap thu,...) nhung néu sau mdi phéan hach,
van con lai trung binh k notrén, ma k > 1 thi k notron nay dap vao cac hat nhan khac, lai gdy ra k phén
hach khac, sinh ra k? notron, k%, ...notron. S6 phan hach ting rat nhanh trong mot thoi gian rat ngén: ta
c6 phén g ddy chuyén.

Goi k 12 hé s6 nhan notron( hay la s6 notron trung binh con lai sau mdi phan hach)

- Véi k > 1: Hé thong vt han

Phan g hat nhan xay ra khong diéu khién duoc.

Ning luong toa ra ¢6 stic cong pha rat dir doi nén duoc tng dung dé ché tao bom nguyén tir
- Véi k = 1: Hé thong t6i han

Phan (g xay ra diéu khién dugc.

Ning lugng toa ra khong doi nén duoc tmg dung trong 16 phan (mg ctia nha may dién hat nhan.

- Véi k < 1: Hé thong duéi han

Phan tng hat nhan day chuyén khong xay ra.

b) Diéu kién dé xdy ra phdn teng ddy chuyén: k >1

Khi d6 khéi luong nhién liéu hat nhan phai 16n hon hodc bang mot gia tri tdi thiéu, dugc goi 1a
khéi luong t6i han(min).

Vi du: Nhién li€u 1a U235 thi c6 mu ~ 15 kg; Pu239 c6 min = 5 Kkg.

2. Phan ing nhiét hach

a) Pinh nghia: Phan tng nhiét hach 1a phan tng két hop hai hat nhan nhe thanh mot hat nhan
ndng hon.

Vi du: “H+2H — SH+ ,n+4MeV

’H+3H — jHe+ :n+17,5MeV

b) Piéu ki¢n xdy ra phan irng nhiét hach: Xay ra 6 nhiét do rét cao
- Nhiét d6 rat cao khoang hang tram triéu do(cd 108K) nén duoc goi 1a phan tng nhiét hach

- Ngoai diéu kién nhiét o cao, con c6 2 diéu kién nita dé phan tng nhiét hach xay ra:
+ Mat d¢ hat nhan n phai du 16n
+ Thoi gian At duy tri nhiét do cao phai du dai.
— Tiéu chuan Lawson: n.At>10"(s/cm?)
¢) Li do con nguwoi quan tam dén phén teng nhiét hach:
° Nguén nang lugng nhiét hach 1a ngué)n nang lugng vo tan, nhién li€u co6 san trong ty nhién nhu
trong nudc ao, hd, bién,. ..
o It gAy 6 nhiém moi truong vi it tao ra cac tia phong xa
e Toa ra ning luong rat 1on
3. So sanh phan ting phan hach va phan ing nhiét hach
a) Giong nhau: Déu 1 phan tng toa ning luong
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b) Khdc nhau:
e X¢t 1 phan ing: phan ung phan hach toa nang lugng 16n hon phan tng nhiét hach
e Xét cung khdi lwong nhién liéu: phan Gng nhiét hach toa ra ning luong 16n hon phan tng phan
hach
e Hié¢n nay: phan rng phan hach c6 thé diéu khién dugc, phéan tng nhiét hach chua diéu khién duoc
e Phan tmg nhiét hach “sach” hon phan g phan hach vi it c6 cic biic xa gay 6 nhiém.

II. NHA MAY PIEN HAT NHAN
1. Céu tao
B6 phén chinh trong nha méy 1a “Lod phan @ng hat nhan”. Trong 10 gdm:

e Thanh nhién liéu: thudng dugc lam bang hop kim chtra urani da lam giau

e Chétlam cham: nudc nang D20; than chi, beril,...

e Thanh diéu khién: chét hap thu notron khong bi phan hach nhu: Bo(B), Cadimi(Cd),...
2. Hoat dong

Diéu chinh thanh diéu khién dé hé s6 : k=1

~ CAC EM HOC SINH KHOA 2000 DON DBOC:
1.TUYET DINH CONG PHA CHUYEN DE VAT LI 3 TAP
Téc gia: Doan Vin Luwgng ( Chii bién)- ThS Nguyén Thi Twong Vi .

2.TUYET PHAM CAC CH}JYEN DE VAT Li BIEN XOAY CHIEU.
Tac gia: Hoang Sw Diéu & Doan Van Luong

3. PHAN LOAI VA GIAI NHANH BAI TAP TRAC NGHIEM VAT Li 12
THEO HUONG PHAT TRIEN NANG LUC HOC SINH.

Tac gia: Tran Vin Hung - Poan Vin Lwong - Dwong Vin Pong

Lé Thanh Huy — Pham Thi Ba Linh
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Chuong 8:

—
-

SO LUPQC VE THUYET TUONG DOl HEP t (l

)

Chudng nay gém 2 chu dé: -
Chii de 8.1. Thuyét twong doi hep

Chii dé 8.2. Hé thirc Anhxtanh giira khéi lwong va ning lwong

CHU PE 8.1. THUYET TUONG POI HEP

1. Han ché ciia co hoc c6 dién. Sw ra doi ciia thuyét twong dbi
e Co hoc cb dién (hay 1a co hoc Niu-ton), cho rang: thoi gian xay ra mot hién tuwong, kich thudc va
khdi lugong cua vat déu ¢6 tri s6 nhu nhau trong moi h¢ quy chiéu, du vat dé ding yén hay chuyén
dong.
e Khi nghién ctru cac vat chuyén dong vai toc do xap xi téc dd anh sang thi co hoc ¢b dién khong
ding ntra.
e Anh-xtanh xdy dung thuyét tuong ddi chung cho tat ca cac linh vuc vé vat li:
Thuyét twong d6i gom hai phan:
- Thuyét twong d6i hep(goi tat 1a thuyét twong d6i, dua ra vao ndm 1905): chi nghién ctru cac hé
quy chiéu quan tinh.
- Thuyét twong ddi rong: nghién ctru cac hé quy chiéu khéng quan tinh va truong hap dan.
2. Cc tién dé ciia Anh-xtanh
a) Tién dé I (Nguyén li tuong dbi):
Cac dinh ludt vat li (co hoc, dién tir hoc, ...) co cung mot dang nhw nhau trong moi hé quy
chiéu qudn tinh.
Hay: Moi hién tuong vat li dién ra nhu nhau trong cac hé quy chiéu quan tinh.
b) Tién dé IT ( Nguyén li vé su bat bién cta toc do anh sang):
Téc dp dnh sdng trong chéin khéng cé cing dp Ion bang c trong moi hé quy chiéu qudn tinh,
khéng phu thugc vao phwong truyén va vao téc dp ciia nguon sing hay mdy thu:
€ =299729458m /s ~ 300000km/s
D Chuy:dola gia tri tdc do 1on nhét cua hat vat chét trong tu nhién.
3. Hai hé qua ciia thuyét twong ddi hep
Goi ¢ 1a tbc d6 anh sang trong chan khong, v 1a tbc d6 cua vat

Déth%(B <1);v= L (v>1)

oy

Goi K (hé toa d6 Oxy) 1a hé quy chiéu dung yén.
K’ (hé toa d6 O’x’y’) 12 hé quy chiéu chuyén dong.
a) Sw co dj dai:
Goi /, 1a chiéu dai riéng, chiéu dai ctia thanh khi dting yén doc theo truc Ox

¢ 1a chiéu dai cta thanh khi thanh chuyén dong doc theo Ox véi van tde v
l

Khi chuyén dong chiéu dai ctia thanh giam ¢ < ¢, — (=-2
Y

2
Hay: Ezﬁo‘ll—v—z
c

2
Vay: d6 dai ciia thanh d3 bi co lai theo phuong chuyén dong, theo ti 1¢ A /1— V—Z
c

K&t lugn: Khai niém khong gian 1a twong ddi, phu thude vao hé quy chiéu quan tinh.
S Chii y - Thanh khong bi co theo phuong vuong géc voi phuong chuyén dong.

b) Sw chim lgi ciia dong ho chuyén djng:
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- C6 mot hién tuong xay ra trong hé quy chiéu K’, hé K’ chuyén dong véi van toc v ddi véi hé K
- Khoang thoi gian xdy ra hién tugng d6 dugc do boi dong ho gan voi hé K 1a At

- Khoang thoi gian xay ra hién tuong dé duoc do boi dong hd gin véi hé K 1a At
- Pong hd gin v6i hé K’ chay cham hon nén At, < At — At =yAt,

Hay: at=—Ab

K&t Iudn: khai niém thoi gian 13 twong ddi, phu thude vao cach chon hé quy chiéu quan tinh.

CHU PE 8.2.HE THUC ANH-XTANH GIUA KHOI LUQNG VA NANG LUQONG

1. Khéi lwgng twong dbi tinh
Goi mo 13 khoi lugng cua vt khi dang yén(v=0), goi 1a khéi lwong nghi cua vat
m 1a khéi luong ctia vat khi chuyén dong véi van toc v, goi 13 khéi lwong twong doi tinh

Khi vat chuyén dong, khdi luong ctia vt tingnén m > mo — m= ym,

Hay: m=——2__

Vay: khdi lugng c6 tinh twong ddi
Trong co hoc co dién: v<<Cc — m=m,

2. H¢ thirc giira ning lwong va khoi luong ]
a) Hé thirc Anh-xtanh giita nang lwong va khoi lugng:

m
E=mc* =ym,c* = ——2=cC

E: dugc goi la nang lugng toan phan.
Khi ning lugng thay d6i mot lwong 1a AE thi khdi luong ciing thay doi mot lugng 1& Am va
ngugc lai, ta co: AE = Am.c?
b) Cac trwong hop riéng:
e Khiv=0thi E,=m,* — goila ning lwong nghi.

: 2 oz V 1 1
e Khiv<<c(Cohoccodién): —<<1— ~l+— > Ezmocz+§mov2
c

— Khi chuyén dong, ning lugng toan phan gdm ning luong nghi va dong nang.
¢) Dong ning ciia vat: K =Wq =E - Eo = (y-1)E, = (y —)m,c?

K =(y-1)myc?
3. bong lugng
e Pong luong theo co hoc cb dién: 5 =mv= m0\7
n Lo, - - - m0\7
e Dong luong twong doi tinh: p=mv=ymyVv= =
s
c

4. H¢ thire gitra nang lwong va dong luwong
E* =mic* +p*c?

Hay: (K+myc? )2 = (myc? )2 +p’c?
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5. Ap dung cho phéton
Cho hat ph6ton ung véi birc xa c6 budce song A, tan s6 f, toc do v =c. Ta co6:

h
e Nang lugng cua pho ton: e=hf = 70
Z. Lo , A A e hf h
e Khoi lugng twong doi tinh cua pho ton: m=—=—=—
c c CA
A Ks o7 , ALA € h
e Dong luong tuong doi tinh cua photon: p=mc=—= X
c
. v2
e Khoi lugng nghi ctia photon: m,=m,[1-— =0
c
BANG CHUYEN POI PON VI
Tén Ki hiéu Qui doi
Téta T 10'2
Giga G 10°
Méga M 10°
Kilé K 103
0 0 0
Mili m 103
Micro n 10
Nand n 10°
Angstrong A° 1010
Picod p 1012
Fecmi F 10*°

~ CAC EM HOC SINH KHOA 2000 BON BOC:
1.TUYET DINH CONG PHA CHUYEN DE VAT LI 3 TAP
Tac gia: Poan Van Lwong ( Cha bién)- ThS Nguyen Thi Twong Vi .

2.TUYET PHAM CAC CHUYEN DE VAT LI BIEN XOAY CHIEU.
Tac gia: Hoang Sw Diéu & Doan Van Luwong

3. PHAN LOAI VA GIAI NHANH BAI TAP TRAC NGHIEM VAT Li 12
THEO HUONG PHAT TRIEN NANG LUC HOC SINH.

Tac gia: Tran Vin Hung - Poan Vin Lweng - Dwong Vin Pong

Lé Thanh Huy — Pham Thi Ba Linh
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LAM THE NAO PE LAM BAI THI TRAC NGHIEM PAT DIEM TOI PA?

Hinh thirc thi tric nghiém doi hoi cac thi sinh phai c6 mot lwgng kién thirc phd quat va kha ning tong hop cao,
khong nhitng giai dugc cic dang bai toan kho ma con phai c6 phuong phéap giai mot cach nhanh nhét (vi thoi lugng
cho mdi cau hoi triac nghiém 50 phut/40 cau nghia 1a mdi cau chi hon mot phiit ).

Co bao gio cac em dit ra cau hoi: “ Lam mot bai thi tric nghiém nhu thé ndo, nén bit dau tir dau,...? Khi chon
dap an thi chon nhu thé ndo nhanh nhat! Cac cu khong thé giai dugc thi chon dap an ra sao?” Tét ca nhiing diéu
noi trén déu phai co6 phuong phap giai quyét va nghé thuat linh hoat dua trén nhiing xac suat toan hoc dang tin cay.

Qua nhiéu ndm giang day, luyén thi dai hoc, bién tap d@ thi tha DH va viét sach tham khao cho mon VATLY,
chung t6i xin chia sé cung voi cac em hoc sinh mét sb kinh nghiém véi cac budc lam bai thi tric nghiém nhanh,
hiéu qua, chinh xac nhat. Hy vong rang cac budc lam tric nghiém sau day c6 thé giup cac em tich liiy nhiéu kinh
nghiém va ki nang lam bai, tu tin hon , vitng bude hon khi budc vao phong thi.

Chiing tdi xin chia sé cac bwdc 1am tric nghiém nhw sau:

Buwéc 1: Trude hét thi sinh hiy 1ap bang phan bd dap an 40 cau vao gidy nhap nhu sau:
Thu ty cau Céc dap an Ghi chu
A B C D

Caul
Céau 2
Cau 3
Cau 4
Cau 6

Cau 40
Théng ké

Bu’é"c 2: Poc dé va lam bai, cau nao lam dugc CHAC CHAN thi danh d4u vao gidy nhap hodc 1am ludn (TQ
vao phi€u bai lam). Budc nay vo cung quan trong trong qua trinh lam bai vi né giap cho cac em dat dugc mot so
ket qua sau:

- Nhitng cu nao lam duoc (cAu d&) thi danh d4u dap an vao gidy nhap va to ludn vao phiéu bai 1am theo ding thi
tur cAu trong dé (cau d& 1am trudc vi giai né chi mat ¢& mot dén hai phut).

- Nhirng cu nio co thé giai duoc ( cau van dung kho hon) nhung biét 1a khi giai mat nhiéu thoi gian thi danh dau
vao gidy nhap bang ki hiéu nao d6 & cot ghi chu dé co thé giai & budc sau.

- Nhiing cau nao biét dép an chi co thé 1a mot trong hai dép 4n (nhu A va C chang han) ta danh déu vao gidy nhap
1oi quay lai giai sau.

- Nhiing cau nao em chwa gip bao gio( Cau kho hoic rat kho) thi khong thé giai vi thi trac nghiém ma sa vao cac
cdu nay mat thoi giam ma khong c6 hiéu qua. Em dénh dau vao cot ghi chi ciia gidy nhap dé khong mat thoi gian
doc nhiing cau nay.

Budc nay gitp cho cic em doc dé qua mot luot, cau dé 1am trudc, cau kho 1am sau, dong thoi phan loai duoc dé tir
dé dén kho (budc nay mat khoang tir 25 phut dén 40 phit va cac em sé& giai duoc tir 20 dén 30 ciu) két qua budc 2
nhu sau:

Thir ty ciu Cac dap an Ghi cht hodc danh dau
A B C D

Cau 1 X Chac chan 1a A

Cau 2 X Chéc chin 1a B

Cau 3 X X Nghi ngo 2 dap an !

Cau 4 X? X? Nghi ngo A va C!

Cau 6 X? X? X? Loai D

Cau 7 Khong giai dugce

Cau 8 Giai dugc nhung lau

Cau 9 Chua gap dang bai nay!

Cau 40

Théng ké 10 10 3 5
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Sau khi hoan thanh buéc 2 cdc em hdy t6 va kiém tra ddp dn theo thir tw cdu ma minh da lam dwoc vio
phiéu trd loi (luu y dén thu ty cdu dé tranh té6 nham vao cau khac, lam mat tinh than va gian doan trong qua trinh
lam bai).

Buwéc 3: Lam nhimng cau dang phan vén giira hai dap an va nhitng cau c6 thé giai dugc, roi to dap an vao gidy
bai lam va danh dau vao giay nhap (nhin vao giay nhap deé biét cau nao da lam va chwa lam dé tranh phai doc dé
lai lan nita).

Buéc 4: Té ddp dn dw dodn nghé thugt. Vi dé phan bd mdi cau c6 4 dap an A, B, C, D nén mdi dép an déu co
xac suat dung 1a 25% , vi vay sau khi tién hanh ba budc trén, cac em nhin vao bang dép 4n trén gidy nhap va thong
ké xem c6 bao nhiéu cdu dap an 13 “A”; bao nhiéu cau dap an 1a “B”; “C” va “D”.

Do x4c suit vé mit toan hoc thi ¢ khoang 9 dén 10 cau cho mdi dap an 1la “A”; “B”; “C” va “D:.. Nén néu dap
an nao da c6 du sé lugng ( tir 9 dén 10 ) thi nhitng cu con lai c6 dap an s& roi chu yéu vao cac dap an con thiéu
(tdt nhién em phdi dim bdo tit cd cdc cdu em da gidi dwoc dé diing).

Vi du: Nhin vao bang s6 liéu trén, gia sir ta nhan thdy s6 cau dap an “A” va “B” 14 10 cau, s6 cau dap an “D” 1a
5 cau, s6 cau co dap an “C” chi ¢6 3 cu thi tot hon hét chiing ta t6 hau hét nhitng cau nghi 1a “C”, nhiing cau con
lai cho dép 4n 12 “D” va can ddi lai sao cho xac suit dung 1 25% cho mdi déap an.

Buéc 5: Kiém tra lai cé bi sai thir tw ( tréi ddp dn) & phiéu trd 101 tric nghigm véi ddp dn & gidy nhdp khong!
(Luu y vé tinh chinh xdc tieng cdu cua bai lam).

DOC MOT CAU HOI, NEN PQC TU PAU ?
Mot cau héi trac nghiém ching ta khong nhitng doc tir dau ma nén chit y doc ki phan cudi ciia tirng cdu dé biét ho
hoi gi? Sau dé la doc dap an dé thdy ching giong va khdc nhau & ché nao? Lam nhue vdy dé givip cho cdc em dinh
huong nhanh chong khi gidai nhitng bai tap phu hop.
MUON PAT HIEU QUA CAO THI THI SINH PHAI CO:

1. KIEN THUC VUNG CHAC.
2. KINH NGHIEM LAM BAI .

3. KI NANG GIAI NHANH. ‘
La HS muén hoc tot va sdng tao thi phdi biét PAM ME nhiing diéu HUYEN BI

~ CAC EM HOC SINH KHOA 2000 DON BOC:
1.TUYET DINH CONG PHA CHUYEN DE VAT LI 3 TAP
Tac gia: Poan Van Lwong ( Cha bién)- ThS Nguyen Thi Twong Vi .

2.TUYET PHAM CAC CHUYEN DE VAT LI BIEN XOAY CHIEU.
Tac gia: Hoang Sw Diéu & Doan Van Luong

3. PHAN LOAI VA GIAI NHANH BAI TAP TRAC NGHIEM VAT Li 12
THEO HUONG PHAT TRIEN NANG LUC HOC SINH.

Tac gia: Tran Vin Hung - Poan Vin Lweng - Dwong Vin Pong

Lé Thanh Huy — Pham Thi Ba Linh
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BO GIAO DUC VA PAO TAO KY THI TRUNG HQC PHO THONG QUOC GIA NAM 2018
PE THI THAM KHAO Bai thi: KHOA HQC TU NHIEN
(Pé thi c6 04 trang) Moén thi thanh phan: VAT Li
Gidi dé: Poan Vin Luong Thoi gian lam bai: 50 phit, khéng ké thoi gian phat dé

Ho, t80 thi SINN: ....oooooooooccceeeeeeeeeee e Ma dé thi 001

SO DA AANN: ..o
Cau 1. Mot vat dao dong diéu hoa trén truc Ox quanh vi tri can béng 0.GoiA,ovao 1an luot 13 bién

do, tan sd gbc va pha ban dau cta dao dong. Biéu thuc 1i 6 cua vat theo thoi gian t la

A.x = Acos(ot + @). B.X=wmcos(tp + A). C. x =tcos(pA + o). D.x =ocos(Aw +1).

Gidi: Biéu thuc 1i d6 cua vat theo thoi gian t 1a x = Acos(ot + ¢). Chon A.

Céu 2. Dao dong co tit dan

A. ¢ bién do tang dan theo thoi gian. B. Iudn c6 hai.

C. ¢ bién do giam dan theo thoi gian. D. luon ¢o loi.

Gidi: Dao dong co tat dan 1a dao dong co6 bién do giam dan theo thoi gian. Chon C.

Cau 3. Trong séng co, cong thirc lién hé giira tbc do truyén song v, bude song A va chu ki T ctia song 1a

A A=—" B. A=2nT . C. A=\T D. A=+
27T T

Gidi: Theo dinh nghia budc song A 1 quang dudng song truyén di duge trong 1 chu ki: 2=vT .Chon C.

Céu 4. Khi dat dién ap u =220+/2 cos1007t(V ) vao hai ddu mot dién tré thi tin sb goc cua dong dién chay
qua dién tré nay la

A.507 rad/s. B. 50 rad/s. C. 100x rad/s. D. 100 rad/s.

Gidi: Ta d3 biét dién ap xoay chiéu c6 dang: u=U~/2 cos(at + »,)V).

Theo dé suy ra: U= 220V va o =100n rad/s.  Chon C.

Céu 5. Nguyén tic hoat dong cia may phat dién xoay chiéu dya trén hién tuong

A. quang di¢n trong. B. quang dién ngoai. C. cong huong dién. D. cam tng dién tur.

Gidi: Nguyén tic hoat ddng ctia mdy phat dién xoay chiéu dwa trén hién twong cam tmg dién tir. Chon D.
Céu 6. Trong thong tin lién lac bang song vo tuyén, mach khuéch dai c6 tac dung

A. tang budc song cua tin hi¢u. B. ting tin sd cua tin hiéu.

C. tang chu ki cua tin hiéu. D. tang cuong do cua tin hicu.

Gidi: Trong thong tin lién lac,mach khuéch dai 1am tang cuong do cua tin hi¢u cua séng. Chon D.

Cau 7. Chat ndo sau dy phat ra quang phd vach phét xa?

A. Chét 16ng bi nung nong. B. Chat khi & 4p suat 16n bi nung néng.
C. Chét rin bi nung ndng. D. Chét khi nong sang & ap sudt thap.

Gidi: Diéu Kién phat sinh Quang phé vach phat xa 1a do cac khi hay hoi ¢ ap sut thap bi kich thich
bang nhiét hay bang dién phat ra. Chon D.
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Céu 8. Khi chiéu mot chum tia tir ngoai vao mot dng nghiém dung dung dich fluorexéin thi thay dung

dich nay phat ra &nh sang mau luc. Pay la hi¢n tugng

A. phan xa anh séng. B. hda - phat quang. C. tan sic anh sang. D. quang - phat quang.

Gidi: Khi chiéu mot chum tia tir ngoai A, ngoai < Aastnay VA0 dung dich fluorexé€in thi thdy dung dich phat ra
anh sang mau luc thiy duoc. Pay 1a hién twgng quang - phat quang. Chon D.

Cau 9. Sb proton c6 trong hat nhan %°Po 1a

A. 210. B. 84. C. 126. D. 294.

Gidi: SO proton co trong hat nhan 2X 1a Z => S6 proton c6 trong hat nhan 2°Pola Z= 84. Chon B.

Cau 10. Phan tng hat nhan nao sau day la phan ing nhiét hach?

23
A dnN+ 925U 9153er +39§Sr+ 25N B. fH+fH—>;He+(;n.
1 23 1
C.oN+5U > %Ba +¥Kr+3.nN D. %P0 —> *He + 25Ph

Giai: A va C 1a phan Umg phan hoach, D 1a phong xa. Con B 1a phan ung nhiét hach. Chon B.
Céu 11. Mot dién tich diém q dich chuyén tir diém M dén diém N trong q‘ién truong, hiéu dién thé giira
hai diém la UMN. Cong cua luc dién thuc hién khi di¢n tich q dich chuyén tir M dén N Ia

A QUMN.  B. qU,,,. c. Ym D, Jun
q q
Gidi: Cong cua lyc dién khi dién tich q dich chuyén tir M d&én N 1a : A=qU,,, . Chon A.

Cau 12. Phat biéu nao sau day dung? Trong tir trudng, cam Ung tir tai mot diém

A. nam theo hudng cta luc tir. B. ngugc hudng véi duong st tu.
C. ndm theo hudng cta duong stc tir. D. nguoc hudéng voi lyc tu.
Gidi: Xem hinh bén. M

Cau 13. Mot con l4c 10 x0 gém 10 x0 ¢6 d¢ cung k, vat nho khdi lugng 100 g, dao dong diéu hoa voi thn
s6 goc 20 rad/s. Gia tri cua k 1a

A. 80 N/m. B. 20 N/m. C. 40 N/m. D. 10 N/m.

Gidi: Tan s goc w=E=> k =me’® =0,1.20*> =40N /m. Chon C

Céu 14. Giao thoa ¢ mit nudc dugc tao boi hai ngudn séng két hop dao dong diéu hoa cung pha theo

phuong thang dtmg tai hai vi tri S1 va S2. Séng truyén trén mit nude cd bude séng 6 cm. Trén doan

théng S1S2, hai diém gﬁn nhau nhit ma phén tor nude tai d6 dao dong véi bién do cuc dai cach nhau

A.12 cm. B.6 cm. C.3cm. D.1,5cm.

Gidi: Trén doan th'fmg ndi 2 nguén hai diém gﬁn nhét tai d6 dao dong vaéi bién do cuc dai cach nhau:
A2=6/2 =3cm. Chon C

Cau 15. bat dién ap xoay chiéu vao hai dau doan mach gém dién tré R va cudn cam thudn méc ndi tiép.

Khi do6, cam khang cua cudn cam c6 gia tri béng R. Hé s cong sut ctia doan mach 1a

Al B.0,5. C. 0,87. D.0,71.
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Z,-R

Gidi: Poan mach RL: cosg = >COS @ = =0,707 . Chon D.

R R 1
JRE+ 27 JRP+R? 2
Céu 16. Trong thi nghiém Y-ang vé giao thoa anh sang, khoang cach giita hai khe 14 0,5 mm, khoang
cach tir mit phing chira hai khe dén man quan sat 13 2 m. Chiéu sang cac khe bang birc xa c6 budc song

500 nm. Trén man, khoang cach giita hai van sang lién tiép la

A. 0,5 mm. B.1 mm. C.4mm. D.2 mm.
e oL \ , n C A, i A 1n \ R , . AD 0,52
Giai I: Khoang céach gitra hai van sang lién tiép 1a khoang van ( Tinh nhanh ):i= P 2mm.
Chon D.
-9
Gidi 2: Cong thirc tinh khoang van ( c6 doi don vi ): i = 4D _ % ==2.10°m = 2mm. Chon D
a y .

Cau 17. Mot chat ban dan c6 giéi han quang dan 14 4,97 pm. Ly h = 6,625.10%* J.s; ¢ = 3.108 m/s va e =
1,6.10*° C. Nang lugng kich hoat (ning lugng can thiét dé giai phong mot électron lién két thanh
électron dan) ctia chat do6 1a

A.0,44 eV. B.0,48 eV. C.0,35¢eV. D.0,25eV.

-34 8
Gidi: Gidi han quang dan A =E = A(eV) = he = 6, 625'1_8 '3'1919
A A, 4,97.107.1,6.10

=0,25eV Chon D.
CAu 18. Gia st hai hat nhan X va Y ¢6 d6 hut khoi béng nhau, néu s nuclén cia hat nhan X 16n hon sb
nuclon cuia hat nhan Y thi

A.nang lugng lién két cua hat nhan Y 16n hon nang lugng lién két cua hat nhan X.

B.hat nhan X bén viing hon hat nhan Y.

C.ning luong lién két ctia hat nhan X 16n hon nang luong lién két cia hat nhan Y.

D.hat nhan Y bén virng hon hat nhan X.

e A R A A A W \ r TN A ~
Giai: -Hat nhan c6 nang luong lién két riéng ¢ = % cang lon thi cang bén viing.

-Theo dé, hai hat nhan X va Y c6 d6 hut khbi (WIk ) béng nhau va Ax> Ay

Suyra: g =\%<5Y =%.Ch()n D.

X
Céu 19. Mot khung day phang dién tich 20 cm? dit trong tir truong déu ¢ vecto cam tng tir hop véi
vecto phéap tuyén ctia mit phang khung day mot goc 60° va c6 do 16n 0,12 T. Tir thong qua khung day
nay la

A. 2,4.10" Wh. B.1,2.10* Wh. C.1,2.10° wh. D.2,4.10° Wh.

Giai: ® =NBScosa =1.0,12.20.1O"4.% =1,2.10"Wb Chon B.

Céu 20. Tdc d6 cna anh sang trong chan khong 13 ¢ = 3.10% m/s. Nudc c6 chiét suat n = 1,33 dbi voi anh

sang don sac mau vang. Toc dd cia anh sang mau vang trong nudc la
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A. 2,63.108 m/s. B.2,26.10° km/s. C. 1,69.10° km/s. D. 1,13.10% m/s.

... ¢ 3.10° . .
Gidi: v=—= 3 =2,26.10°m/s=2,26.10°km/s Chon B.
n

Céu 21. Mot soi ddy dai 2 m voi hai dau cb dinh, dang c6 song ding. Séng truyén trén ddy véi tbe do 20
m/s. Biét rang tan so ciia song truyén trén day co gia tri trong khoang tir 11 Hz dén 19 Hz. Tinh c4 hai

dau day, sé nat song trén day 1a

A.5. B.3. C. 4 D. 2.
coe oz . - A S v 1A 1xs qa . A Y \; 20
Giai: Song dung voi hai dau cd dinh thi chiéu dai day thoa: ¢ =k==k—= f =k—=k.— =5k.
2 2f 20 2.2
Theo dé&: 11Hz < f =5k <19Hz —>k =3. Vi k 14 s6 bung .
=> 56 nlit song trén day (tinh ca hai ddu day) k+1 = 3+1 =4 nt. Chon C.
Gidi nhanh: | :k%aﬂ:%—) f :%:%—)11S§£19—>k:3=> s6 nut k+1 =4. Chon C.

Cau 22. Cudng d6 dong dién trong mot mach dao dong LC 1i tuong c6 phwong trinh i = 2cos(2.107t + n/2

) (mA) (t tinh bang s). Dién tich ctia mot ban tu dién ¢ thoi diém %( us)co do 16 1a

A. 0,05 nC. B. 0,1 uC. C. 0,05 uC. D. 0,1 nC.
Fora. A . Io 2-1073 -0~ . -10 7
Giai 1: Theodésuyra: q,=—== > 107 =10""C;q=10"cos(2.10°t)(C) .
w .

Dién tich ciia mot ban tu & thoi diém %(ﬂs) © q=10"°cos(2.10” %.10*6)((:) --10°C =-0,InC

Dién tich ciia mot ban tu dién & thoi diém 210(/43) ¢6 d6 16n la|g| =|-0,InC|=0,InC .Chgn D.

N2 2
Gidi 2: Ta c6 [Lj {ij -1
IO QO

-3
Tai t= %ps : thay vao phuong trinh i, ta c6:i=0A=q=Q, = l, _210

—O= =1O_7C=0,1 C
© 210 H

Cau 23. Trong dng Cu-lit-gio (dng tia X), hiéu dién thé giira anot va catdt 1a 3 kV. Biét dong ning cuc
dai cua électron dén andt 16n gap 2018 lan dong ning cyc dai ctia électron khi but ra tir catot. Liy e =

1,6.10° C; me = 9,1.10"% kg. Tdc d6 cuc dai cua électron khi birt ra tir catdt 1a
A. 456 km/s. B. 273 km/s. C. 654 km/s. D. 723 km/s.

2
. . £ 11RY)
Giai: Theo DL BT Nang Luong: Pong nang cuc dai cta électron dén anot: W, = 92 L +/elU,,

2 2 2
Theo bai ta c6: W, = mez"O +lelU,y = 2018—m92V° => 2017—”‘;"0 = /e/Upy =>Vy = /2__’2 eo/1 l;:nK
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—19 3
Thé sb: v, = /2'2/061/7 i _ Jzzt;lgll%lﬁ —723206m/s="723km/s. Chen D.
m, 9,1.

Céu 24. Xét nguyén tir hidrd theo mau nguyén tir Bo. LAy 1o = 5,3.10"** m; me = 9,1.10°% kg; k = 9.10°

N.m%C? va e=1,6.10 *C. Khi chuyén dong trén quy dao dirng M quing dudng ma électron di duoc
trong thoi gian 108 s 13
A. 12,6 mm. B. 72,9 mm. C. 12,6 mm. D. 7,29 mm.

Gidi 1: Ban kinh qu¥ dao ding c6 ban kinh m = nro :
Lyc Culdng dong vai tro luc hudéng tam nén ta co:

2 2 2 2
e v e e
ks=m—hay v;, =k——=k——;
r r m,n-r, m,3°r,

dyLai-man
(hd rgead)

Khi chuyén dong trén quy dao dimg M (n=3)
P

J k eJ k
Hay v. =e =—
r,m, nyr,m,

Quang duong sau thoi gian t:

e k Hi rih 7.3, Ed 8 chuyn electron fiquy a0 rdy rang quydaa khidc khita tharh o
S :VM.t:— .t diyqimng phy ol hithed ¢ vE phang chiing cde hdniinhl
nym.
-19 9
Thé sé:s =& | Ky -1610 910 10°-7,2855.10°m Chon D.
n\m.r 3 9,1.107.5,3.10

. s o - v k e [k
Gidi 2: Luc dién dong vai tro 1a lyc huéng tim K—=m-"+ > v =g [— =— [—
r r rm n\rm

n

Téc d6 goc o= Yoo Kkhi chuyén dong trén quy dao dirng M:
r

n

n=3:v, =

w|o

/L — 738553, 34 M /S — =M —153.10%rad /s
r,m

r.M

Goc quyét cua electron trong khoang thoi gian 10°°s 1a: Ap = wAt =15,3.10°

Quing dudng ma electron di duoc trong thoi gian 107°s 1a:S=r,,.Ap = 9., Ap=7,29.10°m =7,29mm
Cau 25. Hai dién tich diém g, =10°C va g, =—-3.10°C dat trong khong khi tai hai diém A va B cach nhau
8 cm. Dat dién tich diém q=10"°C tai diém M trén duong trung truc cuia doan théng AB va cach AB mét

khoang 3 cm. Ldy K =9.10°N.m? / C? .Luc dién tong hop do q1 va gz tac dung 1én q c6 d6 16n 1a

A. 1,23.10°N.. B. 1,14.10°N. C. 1,44.10°N. D. 1,04.10°N .
Giai 1:
Goi H 1a trung diém cua AB =>MH = 3cm, AH = HB = 4cm, AM = BM = 5cm
Goi F11a luc dién do g1 tac dung 1én q: F =k ESZ =0,36.10°N
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F2 1a lyc dién do g2 tac dung Ién q: F, =K fli/?l =1,08.10°N =3F,

Luc dién tong hop do g, va q,tac dunglén qla F=F +F,

Ta co :COSoc:w 3

=—=0,6
MA 5

Taco: F?=F2 +F +2FF,cos(F,F,) = F? + F? — 2FF,cos(AMB)..

Véi cos(AMB) = 2cos?(a) —1=2.0,6* —1=-0,28.

F? = F2 +9F2 + 2F,3R,.(0,28) =11,68F% — F = 3,4176F, =1,23.10°N 4 cm
Chon A.
Gidi 2:
8 118
k29 9101010 _3610+N
AM (5.107)
-8 -8
F=k-28 910210 310", 510N
B (5107)
2 2 2 2, g2 g2 e
cosamp =AM AR 54 8 _ 4 28— cos(Fu F;)=0.28 &
2MAMB 255

= :\/Ff +F}+2FF,c08(F, F; ) =1,23.10°N = Chen A,

CAu 26. Cho mach dién c6 so d6 nhu hinh bén: E=12 V; R1=4 Q; R2=R3=

10 Q.B6 qua dién tré ctia ampe ké A va day nbi. SO chi cia ampe ké 14 0,6 A. Gia

tri dién trd trong r clia nguén dién la
A.12Q. B.0,5 Q. C.1,0 Q. D. 0,6 Q.

R,R, 4. 10.10
R, +R, 10+10

Gidgi 1: Ry =R + =9Q. Hiéu dién thé U,, =U, =1,.R,=0,6.10=6V .

Cudng d6 dong dién qua mach chinh: 1 = % _S_10n

23

Theo DL 6m toan mach: | = E —>1,2=£=>9+r:%=10=>r=19 Chon C.

Ry +r 9+r ,

Gidi 2: bBién tré mach ngoai Rn=4+5=9Q . Do R, =Rz nén 1=2Ia=12A.
UN=IRN=108V=>Ir=E-U=12-108=1,2V=>r=1,0Q, Chon C.

Cau 27. Trong gi¢ thuc hanh, dé do tiéu cu f cua mot thau kinh hoi tu, mot hoc sinh dung mot vat sang
phiang nho AB va mot man anh. Dt vat sang song song v6i man va cach man anh mot khoang 90 cm.
Dich chuyén thau kinh doc truc chinh trong khoang giita vt va man thi thay c6 hai vi tri thau kinh cho
anh 1o nét ctia vat trén man, hai vi tri nay cach nhau mot khoang 30 cm. Gia tri cia fla

A.15cm. B. 40 cm. C.20cm. D. 30 cm.
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Giai 1: L L
B A A
d, + di =90 ¢ —d, d,+d, =90 N d, =30cm A o) 0, A
dz—dl=30 d,-d, =30 d, =60cm
y a2 \ 4 d, B’
oo 98 oo “TTTH T
dl +d2 >ie ;.
Chen C. ’ d, ,

| B 4, =d
*Do tinh chat thudn nghich cia dnh sing , ta xem AB' la vit va AB la anh thi {dl dz'
2 1

Gidi 2: Tu cong thirc thiu kinh 11,1

f d d

Ta thay cong thirc c6 tinh dbi ximg d6i véi d va d’, néu ta hoan vi d va d” thi cong thirc khong c6 gi thay
d6i; néi cach khéc, khi vat cach thau kinh 1a d thi anh cach thau kinh 1a d’, nguoc lai, néu vat cach thau
kinh 14 d’thi anh s& cach thau kinh 1a D. Vay & hinh v& trén, véi O1va Oz 13 hai vi tri cta thau kinh dé cho

anhréd néttrén mantacod: d, =d’,; d’, =d,

Vay ta co: d, +d, =Did’, —d, =l = d’, = D2+' d, = Dz"
2 12 2 _nan2
11,1 4D, D'-F_90°=30' .00 Chenc.
f d d D*-I 4D 4.90
Ciu 28. Cho mach dién c¢6 so d6 nhu hinh bén: L 1a mot dng day dan hinh try dai R L

10 cm, gdm 1000 vong day, khong c6 16i, duge dit trong khong khi; dién tro R;
ngudn dién c6 E =12 V var =1 Q. Biét duong kinh ciia mdi vong day rat nho so )

vé6i chiéu dai ciia 6ng diy. B qua dién tré cua dng day va day ndi. Khi dong dién trong mach 6n dinh thi
cam Ung tir trong 6ng diy c6 d6 10n 14 2,51.102 T. Gia trj cua R 1a

A 7TQ. B. 6 Q. C.5Q. D.4 Q.

9 ~7
N & o 4nl07Ne

Gigi 1: B:4n.10_7.ﬁ.ll—zﬁ—>8:4n.lo_7. : —Ir=3Q Chen C.
| | R+r B

Gidi 2: Tir cong thire tinh cam wng tir do dong dién chay trong éng ddy gay ra ta co:

-2
B=dnl0 nl= 1= o= 290100 _op i n o N_1000 0y
47.10"n  4m107°.10 ¢ 01
‘ . . . , € 12
Ap dung dinh luat Ohm toan machtacdé |=—=—=—-=2=>R =5Q .Chon C
r+R 1+R

CAu 29. Hai con lic 10 xo0 giéng hét nhau dugc treo vao hai diém & cung do cao, cach nhau 3
cm. Kich thich cho hai con lic dao dong diéu hoa theo phuong thang dimg voi phuong trinh lan
luot x1 = 3¢c0S wt (cm) va x2 = 6¢cos(wt + 7/3) (cm). Trong qua trinh dao dong, khoang cach 16n
nhat giira hai vat nho cta cac con lic bang

A.9cm. B. 6 cm. C.52cm. D. 8,5cm.
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Gidgi 1 (Nhanh): Khoang cach 16n nhat giira hai vat nho cta cac con lic bang:

=,/32+(x2—x1)zm =a/32+(3J§)2W =6cm .Chon B.
Gidi 2: s
10
AX=X —X, =3— 64—_3\/_4——:Ax =33cm
NENIS 423\/' +3% =6em X1 X2
Chon B.

Céu 30. Mot con lic 10 xo ¢ m = 100 g va k = 12,5 N/m. Thoi diém ban dau (t = 0), 16 xo khong bién
dang, tha nhe dé hé vat va 16 xo roi tu do sao cho truc 10 xo ludn co phuong théng ding va vat nang &
phia dudi 10 xo. Pén thoi diém t1 = 0,11 s, diém chinh gitta cua 10 xo dugc gitr ¢d dinh, sau d6 vat dao
dong diéu hoa. Léy g=10 m/s?; 2= 10. Biét d6 cung cua 10 xo ti 1€ nghich véi chiéu dai ty nhién ctia no.
Toc d¢ clia vat tai thoi diém t2=0,21 s 1a

A. 40m cm/s. B. 20m cm/s. C. 203 cm/s. D. 207’\Em /s.
Giai 1: , 9

*Vdn toc khi vera gir diém la:
v =gt =10.0,11=1,1m/s =110cm/s
Ik, = Ik, —2=2% 5k =2k, = 25N/m

= o = ﬁ=5xﬁrad/s:>T1=O,4s. f
m
t
Al =9 0110 ham— 4em t M AV
k 25 Al,
O

2
v

= A=_|Alf +— ~8cm.
O‘)l

v

At =t —t1=0,1s=1:>x=A—x/g:w:\/’“ax :ﬂzzoncm/s .Chon B.
2 4 2 2 2

Gidi 2: Van tdc tai thoi diém t; =0,11s vét roi tu do: v, =gt =10.0,11=11m/s.

Khi git ¢ dinh diém chinh gitra cua 10 xo ta con hé 10 xo m, 2k dao dong diéu hoa:

Vi tan s6 goc: o'= ’Z—k = I% = ,g—sl =25.7% =57 rad /s.=>T=0,4s
m ) )

_mg _ 0,1.10

T =0,04m=4cm.

Do gian cualo xo k’=2k 6 VICB : A/, =

A aa . A1 v2 , 110°
Bién do cua vat dao dong di€u hoa: A=, [x* +-% 2 4° + 0 = 8cm
w

Luc t; vat & vi tri: x, =—4cm = ‘—ZA (Chiéu duong huéng xudng);Tai t, = 0,21 s = 0,21-0,11 =0,1s = T/4.

A3

Tai thoi diém t2 = 0,21 s nghia 1a sau t=T/4 vats& & vi tri : X, === 4f3em .

Téc do ctia vat tai thoi diém 2= 0,21 s 1a: v=wJA> —xZ =5, [82 — (4/3)? = 207cm /s . Chon B.
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Céu 31. Dao dong ctia mot vat c6 khodi lwong 200 g 13 tong hop cua hai dao dong diéu
hoa cung phuong D1 va D2. Hinh bén 1a d thi biéu dién sy phu thudc cua li d6 caa D1 3
va D2 theo thoi gian. Moc thé ning tai vi trican bing cua vat. Biétco ning cia vatla
22,2 mJ. Bién do dao dong ciia D2 c6 gid tri gdn nhat voi gia tri ndo sau day?

A.51cm. B. 5,4 cm. C.4,8cm. D.5,7 cm.

Gidi 1: Tir db thi ta thdy chu ky dao dong T = 0.8 s va D1 va D; léch pha nhau gbc % .

X (cm) /

7

0.4

Suy ra tan sb goc cua dao dong o = 2T—7T = 2,5 rad/s. va bién do dao dong tong hop A2 = As® + Ay?

Véi A1 =3cm = 0,03m va A?=2W/mw?® > A =0,0595 m = 6cm. Az = W/Az —A> =5,196 cm. Chgn A

Gidi 2 *Tir dé th ta ¢6 £=0,25:>T=0,8:>m=%=2,5nmd/s. va A LA .

w :%m(DZAZ A=l f& =6.10?m=6cm=> A, = JA’~ A? =5,2cm . Chon A.
m

w

Ciau 32. O mit nudc, tai hai diém A va B ¢6 hai ngudn két hop dao dong ciing pha theo phuong thang

dung. ABCD 1a hinh vuéng nam ngang. Biét trén CD ¢6 3 vi tri ma & d6 cac phan tir dao dong véi bién

dd cuc dai. Trén AB c6 t0i da bao nhi€u vi tri ma phan tir & d6 dao dong véi bién d6 cuc dai?

A. 13. B.7. C. 11 D.9.

M/ c

O
L —

Gidgi © Theo dé: Ta c6 CA-CB < 2.

a
22 _AB_a

Hay: a(x2 -1)<21=>a< =4,831= =2 <4,83.
y: a( ) = Fa

S6 diém dao dong véi bién d6 cuc dai trén doan AB  1a:

_AB <k < % = -4,83<k <4,83 =>k =-4;-3;-2;-1;0;1;2;3;4.

C6 9 gia tri ung vai 9 vi tri ma phan tir & d6 dao dong véi bién do cuc dai . Chon D.

Cau 33. Mot soi ddy dan hoi cang ngang v6i dau A ¢ dinh dang c6 song dimg. B 1a phan tir day tai diém

bung thtr hai tinh tir du A, C 14 phan tir ddy nam giita A va B. Biét A cach vi tri can bang ctia B va vi tri

can bang cua C nhitng khoang 1an luot 14 30 cm va 5 cm, toc do truyén song trén day 1a 50 cm/s. Trong

qué trinh dao dong diéu hoa, khoang thoi gian ngan nhat giira hai 1an li d6 cta B ¢6 gi tri bang bién do

dao dong cua C la

A. is. B. Es. C. Es. D. 1s :
15 5 15 5
Gidi 1: Theo dé - AB=%+%=30=>/1=40cm. Chu ki séng T=i=4—8=o,8s.
v
Diém C cach A Scm : AC= 5= /8 => Bién dg cua C la: A =2a COS[Z—;d+gj = Ag

Khoang thoi gian ngan nhét gitra hai 1an li d6 ctia B c6 gia tri bang bién do dao dong cua C 1a: T/4=1/5 s.
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Chon D.
Giai 2:

OAOB=&+&=3—x=SOcm:>l=4Ocm ;
2 4 4

*Chon mit A lam goc. B la bung nén Ay =A, . T =

r
v

A :%sin@:%—)%:ﬁt :%:At:E:%S:ChQn D.

Cau 34. bat dién ap xoay chiéu u = UOcoswt vao hai diu doan mach méc ndi tiép gém dién trd, cudn
cam thuan va tu dién co dién dung C thay d6i duoc. Ban ddu, khi C = CO thi dién 4p hiéu dung & hai dau
dién tré, & hai dau cudn cam va & hai dau tu dién déu ba‘ing 40 V. Giam dan gia tri dién dung C tir gié tri
CO0 dén khi téng dién &p hiéu dung ¢ hai dau tu dién va dién ap hiéu dung ¢ hai dau cudn cam b?mg 60 V.
Khi 6, dién ap hiéu dung & hai dau dién tro c6 gia tri gan nhat v4i gid tri nao sau day?

A.10V. B.12 V. C.13 V. D.11 V.
Gidi : Ban dau, khi C = CO thi Uro= ULo= Uco=40 V = U ( Cong huéng ).

ANTR

Va suy ra didu kién: R =Z1 => Ug ludn bing Ur: ( 2R = 2= _1 Khi C thay déi)
L L

Khi giam C : U2 =U2 + (U, —U,)? <>40> =U2 + (U, — (60-U,))’

Do Ur=UL :>402 =UZ+(2U, -60)* =U2 +4U?% — 240U, +3600 —
5U7 — 240U, +2000=0<«>UZ — 48U, +400=0
Giai PT trén ta dugc: Ur =10,7 V hoac 37,3 V. Chon D
Céu 35. Cho dong dién xoay chiéu chay qua doan mach AB c6 so L X C
dd nhu hinh bén, trong d6 L 1a cudn cam thuan va X 1a doan mach A }_{WKA_:T l I_’( B
xoay chiéu. Khi d6, dién 4p gitra hai dau cac doan mach AN va MB
¢6 biéu thire 1an luot 13 uan = 304/2 €os ot (V) va uws = 40+/2 cos(ot-n/2)(V). Pién ap hiéu dung gitra
hai dau doan mach AB c6 gia tri nho nhét la
A 16 V. B.50V. C.32V. D.24 V. N
Gidi 1: Dung gian d0 vecto: Tam giac ANB vudng tai A.
Theo dé cho: uAN vudng goc voi UMB. Uan = 30V, Uws= 40V

T gian dd vecto ta co: Sinazﬂzi.
50 U, +U,

Mat khac : sinoz=LLJJR =U, =UAN.sina=3og=24V

AN

Taco: U>U, =24V =>U_. =24V .Chon D.

—

Uwms

S ——— == = = =]

Ue
B
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Giai 2: Gian d6 vecto chung goc.

_ . TT p
U=Uuy+0c.
U ludn chay trén doan PQ. U nho nhit khi U
U, =OH . ” [
1 1 1 1 1 Ux
7= 2+ 2=—2+—2:>OH =24V e} R
OH? OP? 0OQ® 30° 40 . .
Ch(_)n D. TR Uus
of T3 Q

Céu 36. Dién ning duogc truyén tir mot tram phat dién c6 dién ap 10 kV dén noi tiéu thu bang duong day
tai dién mot pha. Biét cong sut truyén di 1a 500 KW, tong dién trd duong day tai dién 1a 20 Q va hé sd

cong suat ciia mach dién bang 1. Hi¢u sudt cua qua trinh truyén tai nay bang

A. 85%. B. 80%. C. 90%. D. 75%.
2 3\2
Gidi : AP=1°R= PR 5 = (500'103 é20 =50.000W .
(Ucose) (10.10°)
_ 3 3
Hiu suit truyén tai: H = - PAP (%)= 500;80 128'10 100% = %.100% =90%. Chon C.
Ciu 37. Dit dién 4p xoay chiéu u = UOcos(wt + ¢) Ay
R
vao hai dau doan mach AB g@)m dién tro R =24 Q, S | | 2 BN
Y K c o
tu dién va cudn cam thuan mic noi tiép (hinh H1). hmmww\j——l— IPYRERES
B =g

Ban dau khoa K déng, sau d6 khoa K mo. Hinh H2 [ ]

1a db thi biéu dién su phu thudc cua cuong do dong

dién i trong doan mach vao thoi gian t. Gia tri cia UO gan nhét voi gia tri nao sau day?
A. 170 V. B.212 V. C.127 V. D. 255 V.

Gidi 1: Trén d6 thi cho ta: Luc Id =0 thi Im = Iom nén chiing vudng pha.

z, 12,/

Ta co: tang,;y.tang,,;, =-1< a

RZ
L

Mt khéc theo db thi ta c6: I, =22 =3A (2) ; I, = ——

«/R2+Zf

Tu (2) va (3) suy ra: 9(R*+27)=16(R* +22.) (4).

_=4A (3).

afRZjLZLC

4 4
Thé ((1) vao (4) : 9(R* +27) =16(R* +%) 072 7R + 1R

L L

<97} =7R*Z? +16R".

Thé s6 R =24 Q: 97! =4032.7% +530816 < Z} —448.Z? ~589824=0. Giai PT bac 2: Z =32 Q.

Ta c6: U, =3,/R? +Z2 =324? + 32> =120V . Chon C.
Gidgi 2: - Twddthi los =3 A; lo=4 A val, vudngpha IE2EE

cos’, +Cos?p, =1 (1) COS@E1EACOS @E2BA= ZE2EA ZA1AE=
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100 [A2EE= 324H (2
Tu (1) va(2) cosp1=3/5=R/Z1 nén Z1=5/3.24=40Q < ZL=32Q
Uo= IRO0R @ RA2E+ ZRALE2EE= 120 V. Chen C.

Gidi 3:Khi K déng va K mé thi do thi cia i trude sau déng vudng géc véi nhau.

2 2
I, L1_=>cos?p, +c0os’p =1 T N
UO UO

2 2
Thay so: 3241 | 424 =1=U, =120V . Chen C.
UO UO

Cau 38. Trong thi nghiém Y-ang vé giao thoa 4nh sang, ngudn sang phét ra anh sang tring c6 budc song

tir 380 nm dén 760 nm. Trén man quan sat, tai diém M c6 dung 4 birc xa cho van sang c¢6 budc song 735
nm; 490 nm; A1 va A2. Tong gia tri A1 + A2 bang

A. 1078 nm. B.1080 nm. C.1008 nm. D.1181 nm.
Gidi 1: Tai diém M c6 4 birc xa cho van sang cé budc séng 735nm; 490nm ; A, va A,

Van trung nhau cua birc xa 735nm va 490nm thoa man:

k,.735=k,.490 =

k, 490 2 k,=2n 2n.725.0 1470.n.D
—_—=— > f— XM = =
k, 735 3 K, =3n a a
Tai M ngoai 2 birc xa 735nm va 490nm cho véan sang thi con c6 bic xa khéc ciia anh sang trang ciing
1470.n.D kAD 1470.n
a a k
1470n

cho van sang tai M => Vi tri diém M: X

Ma anh sang tring c6 budc song tir 380nm dén 760nm = 380 < <760 <1,93n<k<387n

+V6i n=1:1,93<k<3,87=k=2;3=Tai M co6 2 blrc xa cho van saing = n =1 khong thoa man
+V6i n=2:386<k<7,74=k=4,5,6,7=Tai M c6 4 buc xa cho van sang vdi budc song tuong tng:

1_410'2 = 735nm: —14750'2 =588nm; —14760'2 =490nm; @ =420nm

Vay tai M c6 4 buc xa cho van sang 1a : 735nm ; 588nm ; 490nm ; 420nm = A, + A, =1008nm .

Gidi 2: Tai M c6 van sang bac k cua A trung véi van sang ks clia cac birc Xa As= 735nm va A4 = 490 nm,

thi 735ks = 490Ks = k .. =>735ks = 490k, => <2 = 490 2
k, 735 3
=>ks=2n;ke=3n(véin=1,2,3,...)va L= 73[:)'(3 = 14l0n

Khin=1:ks=2;ks=3 9380<$ <760 = 2 < k<3. Tai M c6 van sang cua hai buc xa.

2940

Khin=2:ks=4;ks=6 - 380< <760 =» 4 < k<7. Tai M ¢6 van sang cua 4 birc xa.

Voiki =5k =7; k3=4vék4=69k1=¥ =588nm;>u1:¥ =420 nm.
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Khi d6 A1 + A2 = 588 + 420 = 1008 nm. Pap an C.

Gidi 3: Goi M la vi tri nhd nhat ma tai do bat déau c6 4 birc Xa. (4 b Xa tirc
la c6 4 pho chong nhau tao nén 4 buc Xa trung).
Tai do burc Xa bdc K mau tim triung véi birc Xa bdac k-3 cia van sang coé budc
song .. Xminf = 2
X =k D _ (g g)*D Kt (g
a a k-3
K. A -
A<k,
Ty <m0 K>3 — T =,
k-3 M = M o
= Vdy tir phé bdc tré di bat dau ¢6 su chong nhau cua 4 bwc Xa.
KD _KAD oot gp e Pa 2
a a k, », 3 6

(Phé bdc 4 ciia birc Xa ¢6 buée séng A, trung voi phé bdc 6 cia birc xa ¢6 buée séng A, )
*\/dy dé ton tai diing 4 birc Xa thi 4 phé phdi chong lén nhau.
73 5k,

A >k =5= =588nm
Ture la birc Xa c6 bude séng 7315k =, + A, =1008nm. Chgn C.
hy >k, =T =4, =22 _ 420nm

2

Luwu y: Pho bic 4-5-6-7 ¢6 sw chong 1én nhau tao nén 4 birc xa quan sat dwoe tai mét vi tri x.

735.2
380< <760
. 1,93<k <3,86(1
Gidgi 4 nhanh: Ta thay %zgzg;xet 235.4 {3 80<k<773(6)2
380<—— <760 80k <7,736(2)
chi c¢6 (2) thoa man 4 van sang tai M: k=4,5,6,7 vé1 k=5 vak=7=>4 + 4, = % +@ =1008nm
k, =2n
Gidi 5: Ta cé: ﬁ:ﬁzﬂzg_){ 3
k, 4 735 3 |k,=3n
%_%—m - kf? _ 2”'k735 - 14?” (*). Vi 380< 1 <760—380< 2" _ 760

Mat khac:

Xét: +n=1: 1,93<k <3,87 >k =2 va k=3 (loai)

+n=2: 386 <k<7,74—>k=4; k=5, k=6; k=7 (nhan)
A, =735
A, =490
A, =588
A, =420
Ciu 39. Hat nhin X phong xa bién d6i thanh hat nhan bén Y. Ban dau (t = 0), c6 mot mau chat X nguyén

Thay cac gia tri cia k va n=2 vao (*) duoc: — A4 +4,=1008 nm

chat. Tai thoi diém t1 va t2, ti sb giita s6 hat nhan Y va s6 hat nhan X ¢ trong mau twong Gmg 13 2 va 3.
Tai thoi diém t3 = 2ty + 3t, ti 6 d6 1a

A 17. B.575. C.107. D.72.
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t

, _9T r
Gidi 1: Ta c6, tai thoi diém t:%:th):ZT 1
X Ny,2T
t, t
R AP L I S, S

N 1X N s (ﬁJr&)

=> 3 2T _1=27T T’ _1=324°-1=575

=> tai thoi diém
L L N3x
=27 1=3=27 =4

_t
N, =N,.2T N

t
Giai 2 : = | =27 1),
Ncon = NO [1_2 T] Nme

*Hat nhdn X dong vai tro la hat nhin me, hat nhdn Y dong vai tro la hat nhén con.

N b
f —>—tn =27 1 4 y
2=2"7-1 2T =3
N Y = Y = (1)
o =20-1 [3=27-1 (27 =4

me

me

N S5t WV (b N
t, =2t +3t, jﬁzz T —1=(2T] '[ZTJ —1%ﬁ:3243—1=575.cm;n B

me me

At =In3
At, =In4

Gidi 3(nhanh): :\\:—Y =" —1:>{ — e’ —1=¢?""" _1-575,

X
Cau 40. Khi bin hat o c6 dong niang K vao hat nhan “N dtng yén thi gay ra phan ung
YHe+ "IN — 7O+ X. Cho khéi lugng cac hat nhan trong phan tmg 1an lugt 1a mpe = 4,0015 u, mn =
13,9992 u, mo = 16,9947 u va mx= 1,0073 u. Ly lu = 931,5 MeV/c?. Néu hat nhan X sinh ra ding yén
thi gia tri cia K bang

A. 1,21 MeV. B. 1,58 MeV. C. 1,96 MeV. D. 0,37 MeV.
Gidi 1: DOPN=Px ¢ Py=Ponén meKe=moKo < Ko=—K (1)

AE = (mMy+my-m,-mx )c?=-1,21 MeV
K - Ko = —AF (2)
Tu (1) va(2)taco K=1,58 MeV. Chon B

. . AE =(m,, —m,,)c? = (4,0015+13,9992 — 16,9947 —1,0073)uc?
Giai 2: Ta co:
AE =(m,,,, — M, )c* =...931,5=-121MeV
DOPN=Px © Py=Po® 2K, m, =2K,m, =>K, = e =The g (Kpe=K)
mO (0]
Taco: AE+K =K, < AE+K =Tk s k=28 L2l 5ayey
m, m,, 1 4,0015 1
m, 16,9947
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Hé théng Ii thuyét vat 1i 12

L.BANG PHAN LOAI MUC PQ VA CHUONG TRINH TRONG DE MINH HQA.

Néi dung Mirc dd Téng | S6 di€ém
Vatly 12 Nhan |Thung | Van | Vandung | "
bié't hié€ u dung cao

Dao d 6 ng co 2 2 1 1(+16p10) 6 1,50 diém
Stng co 1 2 1 1 5 1,25 diém
Dié n xoay chié u 2 1 2 2 7 1,75 diém
Dao ddng dié n tir 1 1 2 0,50 dié m
Siing 6nh song 1 2 1 4 1,00 dié m
Lwong t&r onh song 1 2 1 4 1,00 dié m
Ha t nhon nguyon tir 2 2 1 5 1,25 diém

Noi dung Mirc do Téng | S6 diém

Vatly 11 Nhan | Thung Van Vandung | Y

bié t hi€ u dung cao

Pién téch dién 1 1 2 0,50 dié m
trwong
Diing dié n md t chié u 1 1 0,25 diém
Tw treo'ng 1 1 0,25 diém
Cdm &ng dién tr 2 2 0,50 dié m
Quang hoc 1 1 0,25 diém
TONG CONG 12 14 10 4 40 10 diém

ILNHAN PINH CHUNG VE PE MINH HOA MON VAT LY :

-D& minh hoa ¢6 7 cau vat Iy 11 chiém 1,75 diém, trai déu trén kién thire chuong trinh 1y 11, nhung chi ra
& muc nhan biét, thong hiéu, va 3 cau van dung thudc phan Dién tich, dién mot chiéu va quang hinh.

-Kién thirc doc 1ap vat 1y 16p 11 va 1y 12, khong c6 ciu nao lién hé tich hop gitta vat 1y 11 va 12.
-Kién thuc 1y 12 chiém 8,25 diém, chil yéu roi vao dién xoay chiéu, dao dong co va song co.
-Céc cdu hoi van dung cao nam trong 3 chuong dau vat 1y 12 , khong ¢ trong vat 1y 11.

-bé ¢6 tinh phan loai cao, doi hoi thi sinh phai hoc ca chuong trinh vat 1y 11 va 12, méi co thé dat diém
cao.

-Hoc sinh mudn dat diém 9, 10 thi can phai hoc t6t phan cuc tri , d6 thi (d& c6 2 cau do thi)

Bi dn ciia sdng tao la luén dam mé va biét khdm phd nhitng diéu huyén bi!
Bi dn ciia thanh cong la hanh dpng kién tri; khdt vong bén bi

><I Email: doanvluong@gmail.com ; doanvluong@yahoo.com

™ DT: 0915718188 — 0906848238 - 0975403681

Chiic cdc em Hoc Sinh luén biét kham phd mot cach dam mé !

Tai TP HCM cdc em cé thé lién lac truc tiép vdi thdy néu cam thiy chuwa TU TIN !
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