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CAC VAN DE CAN BIET

1. Pon vi hé SI 2. Cac tiép dau ngir
N Pon vi Tiép dau ngir C L
Ten dai lugng Tén goi | Ky hiéu Tén goi Ky hiéu Ghi chd
Chiéu dai mét m pico P 107"
Khoi luong kilogam | kg nano n 10~
Thoi gian gidy S micro u 10°
Cuong d6 dong dién | ampe A mili m 107
Nhiét d6 do K centi c 10°
Luong chat mol mol deci d 10°
Goc radian | rad kilo k 10°
Nang luong joule J Mega M 10°
Cong suat watt W Giga G 10°
3. Mot s0 don vi thwong diung trong vat li
. : Pon vi
STT Tén dai luong Tén goi Ki hicu

1 Dién tich M¢ét vuong m°

2 Thé tich Mét khoi m’

3 Van toc M¢ét trén gidy m/s

4 Gia toc Me¢ét trén gidy binh m/s’

5 Toc do goc (tan s6 goc) Radian trén giay rad/s

6 Gia toc goc Radian trén giay binh rad/s’

7 Luc Niuton N

8 Momen luc Niuton.mét N.m

9 Momen quan tinh Kilogam.mét binh kg.m’

10 Momen dong luong Kilogam.mét binh trén gidy | kg.m?/s

11 Cong, nhiét, nang luong Jun J

12 Cong suat Woat W

13 Tan s6 Héc Hz

14 Cuong do am Oat/ mét vudng W/m®

15 Muc cuong do am Ben B

4. Kién thirc co ban
a. Pao ham ctia mot s0 ham co ban sir dung trong vat li

Ham so Pao ham
y = Sinx y' = COSX
Yy = COSX y' = -sinx
b. Cac cong thirc lwgng giac co ban
2sin‘a = 1 — cos2a - cosa = cos(a + z )
sina = cos(a - %) - sina = cos(a + %)
2, _ . .
2cos’a =1+ cos2a sina +cosa = 2sin(a + )
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sina - cosa = 2sin(a - %) cosa —sina = - 2 sin(a - %)

sin3a = 3sina — 4sin’a cos3a = 4cos°a — 3cosa
c. Giai phwong trinh lwgng giac co ban

. . a=a+k2r
SINa =SIna =
a=r—-a+k2r

cosa =cosa=a =ta+k2r
d. Bat ding thic cosi
atb>2Jab (&, b > 0, dau “="xay ra khi a = b)
e. Dinh li Vi—ét

b
X+y=S=——
2l - x,y 1a nghiém cua phuong trinh X?—SX+P=0

xy:Pzg

Chii y: y = ax? +bx + ¢ (a>0) d& Yyin thi x :_Z_t;

2. 0
béi x° rarad; X7
180
f. Cac gia tri gan dung
1 2 1

- 86 7. 7% ~10:314 ~1007;0,318~ =:0,636 ~ —:0,159 ~ —
T T 2

A \ n t
- Néu x<<1 thi (1xx) :1J_rnx;i+x1 =1+X FX,
+X,

(L x) ~ 1 %zlix;(ligl)(ligz)zligligz

N | <

7 2
A . . (04
-NéU a<10°; tana ~sina~a 'cos(le—?

rad?
g. Cong thirc hinh hoc
* Trong mot tam giac ABC c¢o6 ba canh a, b, ¢ doi dién 3 goc A, B, C ta co:
+ |a> =b? +c?—2bccos A| (tuong tu cho cac canh con lai)

+]-2 __b __C | Dinh 1y ham Sin)

sinA:sinB :sinC

* H¢ thic lugng trong tam giac vuong:

+ AB? = BH.BC; AC?=CH.BC A
+ AB.AC = AH.BC
+ AH? = BH.CH
1 _ 1 N 1 -
AH? ~ AB®  AC’ B H C
* Hinh cau:

+ Dién tich mit cau: s =4zR?
+ Thé tich hinh cau: v =gﬂR3

No]
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Chuong I: DAO PONG CO HQC

|. PAl CUONG VE DAO PONG PIEU HOA
T: chu ki, f: tan sb, x: 1i d9, v: van tdc, a: gia téc, g: gia téc trong trudng, A: bién do

dao dong, («t+¢): pha dao dong, ¢: pha ban dau, o: téc do goc.

1. Phwong trinh dao dong: x= Acos(at+¢)

A _2r 1 Tinsé [f_N_1_@
Chukl.T_N_a)—f(s) Tan so: f_At_T_Zz(HZ)

2. Phuong trinh van toc: v= X'=—-wAsin(at+¢)= a)ACOS[a)t+¢+%]

+ X = 0(VTCB) thi d6 16n van toc cuc dai: vy = ©A
+ x=+A(Bién) thiv=10

3. Phwong trinh gia toc: a=V'=—-w’Acos(awt+¢)=—-0’x=w’Acos(at+p+7)
+x=0thia=0

v
+ x==+A thi a, =0’A 4
Ghi cha: Lién hé pha: v sém pha Z so véi x Nhanh Z s
2 | 2 Nhanh 5
a som pha % SO VGi v
L d < A/ > X
a nguoc pha so vai x
4. Hé thire dgc 1ap thoi gian giira x, v va a N
2 2 2 (Ngu’.o,c pha)

. e . ) )

-Gitaxvav: |A=X"+—5=—+—
‘V‘ 2 VZ —a 2 2 2 az

2 2 ! —

2
amax

Vv

max

2
<~ \ 2 a \"
-Gittaavav: |V’ =(0A) =V +— hay( J +

w

- Giftaa va x: |a=—@"X
5. Cac lién hé khac

- Toc do goc:

- Cong thurc tinh bién do:

A L S Vim @ Vo /ZVV _\/Xuv2 _\/a)2v2+a2
2 4n w w? a k w? w?
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6. Tim pha ban dau

Wdzwt

V=V, 2/2

7. Thoi gian ngan nhat dé vat di tir
+ X dén X, (gia st X;>X»):

X,
_ _|cosgy =
At=%=—|¢2 2| VOl A 0<g,p,<7)
@ @ Ccos @, :X—;
+ X1 dén X, (gia st X;<X»):
X
B _|cosgp =
a=le_le=al e A Cr<p,p, <0)
@ @ COS @, %
A

8. Van téc trung binh — Téc d9 trung binh
- Tdc d6 trung binh: |v, :%> 0
- D6 doi Ax trong n chu ki bang 0, quang duong vat di duoc trong n chu ki la:
SnT = ndA
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-Van tdc trung binh: |V, = AX

= Kt >:< hoac=0
9. Tinh quang dwong vat di dwgc trong thoi gian t
- So do 1:
- TS * L ° L ° :X
A A 0 A A2 ABA
2 2 2 2
< T/4 >« T/]_2 ><¢ T/6 >
) T/8 T’
)y T/6 T2
b 2: . s
- So do 2: 0 A AZ AB A
2 2 2
— 4P C—r —
T/12 T T 12
24 24

* Cong thirc gidi nhanh tim quang dwong di (dung may tinh):

0 X1 tA X
| A J 7
1Y 1Y X
t1=—arts.inﬁ =

t, =—artcos=
(9 @

* Phwong phap chung tim quing dwong di trong khoang thoi gian nao dé ta
can xac dinh:

- Vi trf luc t = 0 va chiéu chuyén dong caa vat lac do.

- Chia thot gian at thanh céc khoang thoi gian nho: nT, nT/2, nT/4, nT/8, nT/6
T/12...v61n 1a s6 nguyén.

- Tim quang duong S;, Sy, S3... twong rNg Vo1 cac quang thdi gian néu trén va cong
lai.

* Tinh quiang dwong I6n nhat va bé nhat vat di dwoc trong khoang thoi gian t
quang g 2 L g g

r.= T

V6i 0<t<

Nguyén tic: ,
+ Vat di dugc quing duong dai nhat khi i d6

A -Xx q Xo tA
diém dau va diém cudi c6 gia tri dbi nhau. — —>
———
! ot Smax
Qudng dwrong dai nhat: |Smax = 2AsIN—

+ Vat di duge quéng duong ngan nhat khi li do

-A - Xp O Xp +A
diém dau va diém cudi co gia tri bang nhau. —e & a *—op
wt i 5
~ 3 < 4.1, =2A| 1-cos— : :
Qudng dwong ngan nhat: ( 5 j S S
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* Trweong hop t>% thi ta tach t=n%+At(ne N*;O<At<%}
. . WAt
+ Quang duong 16n nhat: |Spyay = 2NA+2ASIN—=
. wAt
+ Quang dudng nho nhat: |Spy;y = 2NA+ 2A(1—cosTj
+ Téc do trung binh 16n nhat trong thoi gian t: | V. _ Smax
0oC a9 trung oinn 10 at trong tnot glan t tbmax t
A A \ 9 4 v . Smln
+ Toc d0 trung binh nho nhat trong thoi gian t: Vi hin = —
+ So db lién hé giira ki d6 va van toc
3 2 Vmax
V_Vmax V:Vmax% V:Vmaxg V= 2 V:O
\ \ \ S /;X
0 A AR A3 A
(VTCB) 5 5 >

1. CON LAC LO XO
Al: Do bién dang cua 10 xo khi vat can bang
k: B§ cung cua 10 xo (N/m)
lo: Chiéu dai tu nhién cua 10 xo0

1. Cong thirc co ban

A A o | E_ g
- Tan so goc: w—\E—\/;

. : mg _ g9
+ Con lic 10 xo treo thang dung: |Al = *
< L . < 2 A . A " mgsin«
+ Dat con lac trén mat phang nghiéng géc « khong ma sat: (Al = 0
T _27_ 27 |M _ 272'\/g
K g

- Ap dung cong thuc vé chu ki va tan sé:

2. Chiéu dai cwe dai va cuc tiéu cia 10 xo
Imin:(|0+A|)_A | —1.
+ Dao ddng thang dtng: | = (|0 +A|)+ A 2
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Im|n = I0 —A
+ Dao dong theo phuong ngang: || — l, + A
maxX

3. Ghép 10 xo

- Ghep nditiép: [l =1 T T | K <l k)

- Ghép song song: kss = k1+k2 +---+kn (kss > kl,kz,---,kn)
- Goi T, va T, 1a chu ki khi treo Vit m lan luot vao 2 10 xo k; va k; thi:

T, =12 +T2
+Khi ghép ky noitiepvoiky: 1 L _ 1 1
.|:2 _ f2 f2

1 2

nt

f. = o\/ f12 + f22
+Khi ghép ky songsong véiky: |11 1 L1
Tsi -I_l2 T22
- Goi Ty va T, 1a chu ki khi treo vat m; va m, lan luot vao 10 xo k thi:

+ Khi treo vat m = my + m, thi: (T Zx/ i12 +T,

+ Khi treo vat m = my - m, thi: [T =T° =T, | (m;>m,)
4. Cat 1o xo ‘ ‘ ‘
- Cat 10 xo ¢6 do cung k, chiéu dai 1y thanh nhi¢u doan c6 chiéu dai 1y, I,... 1, ¢c6 do
cung tuong ung 1a ky, Ks... k, 1ién hé nhau theo lok

hé thiec: I(Io = k1|1 — k2|2 — s T knln

- Néu cit 16 xo thanh n doan bang nhau (cac hotol Lkl s Lok

16 xo0 ¢6 cung dg cung k’) thi:

-
K'=nk| hay Jn

5. Lwe dan hoi — luc phuc hdi

Lwc dan hoi
Noi dung Lwc phuc hoi Lo xo nam Lo xo thing ding
ngang A=Al A<Al
Gac tai Vi tri can bang Vi tri 16 xo chua bién dang
Ban chat Fo=P+F, Fan = k.(d6 bién dang) = k.x*
Y nghia va |- Gay ra chuyén dong |- Gitp 16 xo phuc hoi hinh dang ci.
tac dung | cua vat. - Con goi 1a luc kéo (hay luc day) cia 10 xo
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- Gitp vat tro vé VTCB | 1én vat (hodc diém treo)
Cuec dai Frax = KA Frax = KA Foax =K(Al+A)
Cl.l’C t|éu Fmin =0 Fmin =0 Fmin =0 I:min = k(AI - A)
Vi tri bat ki F=k|x F =k|X F =k(Al+x) chon (+){
I11. CON LAC PON

1. Cong thirc co ban

Dudi day la bang so sanh cac dac trung chinh caa hai hé dao dong:

Hé dao dong

Con lic 10 xo

Con lic don

Cau truc

Hon bi m gan vao 10 xo k

Hon bi m treo vao dau soi
day |

VTCB

- Con lac 16 xo ngang: 10 xo
khong gian. q
- Con lac 1o xo thang dung

gian Al = %

Day treo thang ding

Lwe tac dung

Luc dan hoi caa 1o xo:
F=-kx
x 1a 1i d6 dai

Trong luc cua hon bi va luc
cang cua day treo:

F :_m%s (s 1a 1i d6 cung)

Tan sb géc

-

= |>

Phwong trinh dao
dong

X = Acos(at+p)

s =5,Cc0s(awt+¢)

Hoic & =a,Cos(wt+p)

Co nang

W = 2ka? = L mo? A’
2 2

W = mgl(l—cosao):%m%S(f

- Chu ki dao ddng cua con lac don c6 chiéu dai l; va I, lan luot 13 T; va T, thi:

+ Chu ki cua con lic ¢6 chiéu dai 1=1,+1, 1a:

+ Chu ki cta con lic ¢6 chiéu dai 1 =1, -1, 1a:

T= «/le -1/

véi 1, > 1,

- Lién hé giita li d6 dai va li do goc: s =l
- Hé thue doc 1ap thoi gian cua con lac don:

a=-0's=-wal

2
. Sg =32+£lj .
) a) )

2. Luc hoi phuc:

. S 2
F:_mgsmaz—mgaz—mgT:—ma) S
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3. Van toc — Luc ciing day:
+ Khi con lac ¢ vi tri li d0 goc «:

V=29l (cosa—cosa, ) V:\/g|(“02_“2)

T, =mg(3cosa—2cosa, ) Khi e nhot ) :mg(1+a§_ga2j

Vbién len - O 2
+Khivatabien: |17 _ T _ mgcoser| KN @ ho: [T —7_ :mg( _ﬂJ
biegn = "min — 0 1en min 2

Vi = \/Zgl (1—C030£0) Vorce = Vinax :aoﬁ
+KhivatquaVITCB: |1 - —mg(3-2c0sa, ) (KM @0 MOt 1T =T =mg(L+a])

4. Bién thién chu ki ciia con lic don phu thudc vao: nhiét d, dd sau va dé cao.
Thoi gian nhanh cham cia ddng ho van hanh bang con lic don.
a. Cong thirc co ban
* Goi chu ki ban dau cua con lac 1a Ty (chu ki chay dung), chu ki

sau khi thay doi 1a T (chu ki chay sai). Ta c6 d6 bién thién chu ki 7
la: AT =T —T, |
+ AT >0: d6ng hd chay cham lai o

+ AT <0: d6ng ho chay nhanh 1én ‘
* Thoi gian nhanh cham trong thoi gian N (1 ngay dém: N = 24h = 86400s) s€ bang:

|AT]

r=AT| = N
T

0

b. Cac trwong hop thwong gap

AT :%aAt
+ Khi nhiét do thay ddi tirt; déntp: |1 ° (At=t,—t)
T ==aN|At|
2
AT _4n
, , , T, R
+ Khi dua con Ic tir o cao h; dén d6 cao hy: any| (AN=Pe =)
z=N"—
R

Khi dem vat 1én cao Ah>0, khi dem vat Xuéng thép hon Ah<0. Ban dau vat &
mit dat thi h; = 0 va Ah=h
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AT _Ad
T, 2R
+ Khi dua con I4c tir d6 sau d; dén do sau dy: |) Ad| (Ad=d,-d,)
- N =
T
Khi dem vat xudng sau Ad =d,—d, >0, khi dem vét 1én cao hon ban dau thi Ad <0.
Ban dau vat & mat dat thid; =0 va Ad =d .
c. Cac truong hop dac biét
+ Khi dua con lac & mat dat (nhiét do t;) 1én d6 cao h (nhiét do ty):

AT = 1 alAt + D
0 R
Néu dong ho van chay dang so véi dudi mit dat thi:
AT = 1OtAt + h =0
T, 2 R

+ Khi dua con l4c tir trai dat 1én mat trang (coi chiéu dai | khong doi) thi:
TTD — RTD M MT

Twr Rur \ My
+ Khi ca | va g déu thay doi mot luong rat nho thi:

T 21, 2qg,
+ Khi ca nhiét 6 va g thay ddi mot lugng rat nho thi:
2 2 9,

5. Con lac don chiu tac dung cia lyc phu khong doi:
* Luc phu f thwong trong nhiéu bai toan la:

+ Lyc quan tinh F, =-ma 46 I6n |F, =ma| (a 1a gia toc cua hé quy chiéu).

+ Lyc dién trudng F =qE, d6 16n |F =|d|E| (q 1a dién tich cta vat, E 1 cuong do
dién truong noi dit con lac (V/m))

+ Luc day Acsimet F,=—pVG , d6 Ion |Fa=pV9| (o 1a khéi luong riéng cua
moi trudng vat dao dong, V 1a thé tich vat chiém chd).

, I
Chu ki dao dong trong trudng hop nay sé la: T'=27 g’

(g’ 1a gia toc trong truong hiéu dung)
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* Tinh g’:

+ Truong hop f.//'P: |9 =9+—

e Luc quan tinh: |[g'=g+a

e Luc dién truong: g':g+%
+ Truong hop AR g':g—%

e Luc quan tinh: [g'=g-a

e Luc dién truong: g':g—%

m

o Lyc ddy Acsimet: |g'=g-£Y9
2

U, £\
+ Truong hop f LP :|g9'=,/9 +(Ej

e Luc quan tinh: 9'=«/gz+a2

E 2
e Luc dién truong: 9'=ﬂ/92+(%j

Chu y:
+ Trudng hop fLP thi goc 1éch a cua soi ddy so véi phuong thang dung duoc
. T
tinh: {tana = 5

+ Khi con lac gan trén xe va chuyén dong trén mat phang nghiéng goc « khong
ma sat thi VTCB mai cua con lac 1a soi day I¢ch goc f=a (Soi ddy vudng goc v
mat phang nghiéng) so v4i phuong thang dimg va chu ki dao dong cua nod 1
|
gcosa

V. NANG LUQNG DAO PONG

T'=2rx

- Dong nang:

W, :%mvz =W-W :%k(A2 —x2):%ma)2(A2 —x%) :%ma)zA2 sin2(a)t+g0) :Wsinz(a)t+g0)

- Thé niing:

% :%kxz :%ma)zx2 =W-W, :%m(vfnax —vz):%kA2 cos’(wt + @) = W cos’ (ot + @)

- Pong nang va thé nang bién thién tuan hoan vai chu ki bang % chu ki cta dao
dong di€u hoa (T =T/2).
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- Khoang thoi gian giira hai 1an dong ning va thé ning bang nhau lién tiép 1a T/4.

Wd =0 — deax
thax Wd _3Wt WFO Wd :Wt Wt :3Wd
\ \1 \ \ e
-A A 0 A A2 AB A
2 2 2 2
- T/4 T2 - 18
. T 1s T8
VOIW =Wy = Wope =5k T T2
1. Con lic 16 xo (Chon méc thé niing tai VTCB)
- DOng nang: (W, =%mv2 :%k(AZ —x?) =%ma)2(A2 - X?)
- Thé nang: [W, = k¢ = £ max® = W—W, =1m(v2 —Vv?)
g' t 2 2 d 2 max
- Co nang:
1 2 p2 1 2 1 2 2 1 2
W=W,+W, =W, . =W __ =—mo"A"=—KA"=—mv,_ =—mv"+—kx" =const
2 2 2 2
+ Vi trf cta vat khi Wy = nW |x=+—2
n+1
A A 5 A , Vmax a)A
+Van toc cua vat lac W, =nWy: |V== =
n+1 n+1
A - . Ag 2.1 A 1 2 2
+ Dong nang khi vat ¢ 1i do x: Wy =§k(A —X )
2 A A - \ A o Wd_'A\Z_XZ_'A‘2 1
+ Ti S0 dong nang va thé nang: WX <)~
2. Con lic don
1
- Bong nang: (W, = EmVZ
- Thé nang: W, =mgl(1-cosa)
- Co ning: |W=W, +W, =mgl(1-cose,)
1 1 g, 1
* Khi of 4 thi- W ==mgla® ==m3s® = -me’s’
Khi goc «, bé thi: [V 5 g 5™ 5
va W:%mgl 2= 1m%8§ %mafsoz
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+ Vi tri caa vat khi Wy = nWq:

+ Van toc cua vat lac W, = nWy;

+ Pong nang khi vat 6 1i d§ «

+ Ti 50 dong ndng va thé nang:

S a
S=+—+=2 y o=+ —=2
n+1 va Jn+1
Vv WS
V=t = 0
n+1 Jn+1
- W =1mg|(a2—a2)=1ma)2(sz—sz)
. d 2 0 2 0
W, ol-a’ $:-S? (aj [sj
= > = 2 = — —1: — —1
W, a S a S

V. TONG HOP DAO PONG PIEU HOA

1. Phuong phap

- Bai toan: Tong hop hai dao dong diéu hoa cung phuong:

X, = A cos(at+g,)
X, = A, cos(awt+¢,)

= X = Acos(at + @)

Vi

tan @

A=A+ +2AA cos(p,~ )
_ Asing, + A;sing,

(Ap=0,-9,)

A cos g, + A, cos g,

- Néu biét mot dao dong thanh phén 1a X =Acos(at+¢,)va dao dong téng hop
x = Acos(at +¢)thi dao dong thanh phan con lai 1a: X, = A, cos(at +¢,) duoc xac dinh:

tang, =

A, = A+ A —2AA cos(p—g,)
Asing—Assing,

- Acosgp — A cosg,

VoI ¢, =@ =,

* Cdc trwong hop dic biét:

+ Ap=k27: Hai dao dOng cung pha, thi: Apx =A1+A; va =9, =,
+ Ap=(2k+1)7: Hai dao dong ngugc pha, thi: Amin =A; - Ay (Néu A>A,) va 9 =9,

+ AgD:(Zk-I-l)%: Hai dao dong vudng pha, thi: A= A12 + A22

+ Ap=120° :%ﬂ(rad)vé A =Athi: A=A =A,
2. Tim dao ddng tong hop xac dinh A va @ biang cach dung may tinh thuc hién

phép cong

- V6i may tinh FX570ES: Bam

MODE

+ Chon don vi do goc 1a do bam:

SHIFT| MODE

chon don vi goc 12 rad thi bam:

SHIFT]

MODE

+ Nhap [A] SHIFT
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SHIFT]

2/ man hinh xuét hién chit CMPLX.

man hinh xuét hién chit D (Hoac

man hinh hién thi chit R)
(=) @, nhan = 1dé hién thi két qua.
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Néu hién thi s6 phirc dang a+bi thi nhén SHIFT] 23| hién thi két qua AZg

- V6i may tinh FX570MS: BAm [MODE 2 man hinh xuat hién chit CMPLX.

+ Nhap |A{ SHIFT]|(-) & [ Nhap |AJSHIFT]|(-) #, nhin =

+ Sau d6 nhan [SHIFT|H = |hién thi két qua 1a A. Nhan SHIFT] = hién thi két qua la
Q.
Luu y: Ché d6 hién thi man hinh két qua:

Sau khi nhap ta nhan dau |5 co thé hién thi két qua dudi dang sb vo ti, mudn két

qua dudi dang thap phan ta nhan SHIFT] 5 (hodc nhan phim s < D) dé chuyén doi két
qua hién thi.

V1. DAO PONG TAT DAN
- Tim tong quang duong S ma vat di dugc cho dénAlghi dung lai: |

0

2 A A
1kA2=FCS :>S=kA ! ¢ ~ {._A:l - >
2 2F A A 00 X A
. . 4FC 4FC .
- b6 giam bién do sau mot dao dong: |AA| et K vol Fc 1a Iuc can
, 4 uN
Néu Fe 1a luc ma sat thi ||AA| = ﬂT
. , AA| = 4%, 4umg
—Neu vat chuyén dong theo phuong ngang ‘ ‘ Tk K

, _ . A kA
- SO dao dong thuc hién duoc: N = |AA| - 4F,

, KA

X \ 4 1 N =
—Neéu F¢ 1a Iuc ma sat thi 4N

- Thoi gian tir lac bi ma sat dén khi dung lai:
- S6 1an qua VTCB cua vat khi n<N'<n,25 (n 1a sb nguyén) thi s6 lan qua VTCB sé&
la 2n khi:
+ n,25<N'<n, 75 thi s6 lan qua VTCB cta vat 1a 2n+1.
+ n,75<N'<n+1 thi s6 lan qua VTCB cua vat 1a 2n+2.

A . m A o
- Vi tri ctiia vat ¢6 van toc cuc dai: Fe = F,, = umg = Kx, = Xo=ﬂTg b6 giam bd 1/4T

- Van toc cuc dai khi dao dong dat duoc tai vi tri xg: [Vimax = (A_ Xo ) @
VII. DAO PONG CUONG BUC - CONG HUONG
- Khi vat dao dong cudng btrc thi tan s6 (chu ki) dao dong cua vat bang véi tan so
(chu ki) cua ngoai luc.
- Hién tugng cong hudng xay ra khi tan sé (chu ki) cua ngoai luc bang tan sé (chu
ki) dao dong riéng cua hé.
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Ch y: Chu ki kich thich T :% trong d6 L 1a khoang céch ngén nhét giira hai méi

ray tau hoa hoic hai 6 ga trén duodng...Van téc cia xe dé con lac dit trén xe c6 cong

huong (bién d6 dao dong cuc dai): |v=—=L.f,

VI1l. CON LAC TRUNG PHUNG
- Pé x4c dinh chu ki ctia mot con lic 10 xo (hoac con lic don) ngudi ta so sanh chu
ki T, (d3 biét) cia mot con lac khac (T ~T,)
- Hai con lic goi 1a trung phung khi chung dong thoi di qua mot vi tri xac dinh theo
cing mot chiéu.

- Thoi gian giira hai lan trung phung: |6 =

Chu y: + Néu T>Ty thi 0=(n+1)T,=nT
+ Néu T<Ty thi 0=(n+1)T =nT, Vi neN*

Chuong II: SONG CO HQC

|. PAI CUONG VE SONG CO HQC
T: chu ki song, v: van toc song, 4: budc séng
1. Cac cong thirc co ban

: : A
- Lién h¢ gita 2, vva T (f): V=7 =41
~ \ , A 4 e A
- Quang duong song truyén di duoc trong thoi gian t; |S =vt = ?t
- Van tdc truyén song biét quing dudng song truyén duoc trong thoi gian t 13 S:
v=>
t
- Khoang cach giira n gon song 16i lién tiép 1a d thi: (2 :ni—l
- N ngon song di qua truedc mat trong thoi gian t thi: [T :nL—l

- Phao nh6 cao n 1an trong thoi gian t thi: [T=——

2. Phuwong trinh song , 9
- Song truyen ti N qua O va dén M, gia su bicu thirc song tai O c6 dang:

U, = ACOS(CUt +¢) thi [Un =ACOS(COI+(0—%) va [Uy = ACOS(a)t+¢+ sz'j

- b6 léch pha cua hai diém trén phuong truyén song cach nhau mét doan d:

_ 2zd
A
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+ [Ap=2kz| hay [d =kA] thi hai diém d6 dao dong cing pha.
(2k +1)% thi hai diém d6 dao dong nguoc pha.
A
4
- B¢ léch pha cia ciing mét diém tai cac thoi diém khac nhau: |[Ap=o(t, —t,)

+ |[Ap=(2k+1)z| hay |d

+ |[Ap=(2k +1)% hay |d =(2k+1)=| thi hai diém d6 dao dong vudng pha.

- Cho phwong trinh séng 1a U= Acos(wt £kx) séng nay truyén véi van téc: |V = P

Chi y: C6 nhing bai toan can lap phuong trinh song tal mot diém theo diéu kién
ban dau ma ho chon thi ta Iap phuong trinh séng nhu phan lap phuong trinh dao dong
diéu hoa.

Il. GIAO THOA SONG

\ Gcm«!ﬁ-i Gi;‘l{l l6om

CT thtr 1 —
(k=0) CT thir 2
CP bic 0 1 (k=1)

A2 (k=0)

1. Phuong trinh song tong hop tai mot diém
* Trwong hop tong quat:
Phuong trinh soéng tai hai nguon: U, = ACOS(Zﬂﬁ +(01) va U, = ACOS(Zﬂﬂ + (02)
Phuong trinh song tai M do hai séng tir hai nguén truyén téi:

Uy = ACOS[Zﬁﬂ_Zﬂle"‘(Dlj va Uy = ACOS(ZEﬁ_ 27;d2 +§02j

Phuong trinh song tai M:

Uy =Uyy +Uyy = ZA{COS(ﬂ dz;dl - A;Dﬂ COS[Z;Z fto % ;dz L4 ;%}
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Bién d6 dao dong tai M: |Ay =2A Véi Ap=0, — ¢,

cos(;z d—d; _ Aq))
A 2

2. Tim s6 diém dao dong cwe dai, s6 diém dao ddng cuc tiéu giira hai nguon:
Ta xét cac truong hop sau day:
a. Hai nguon dao dong cung pha: Ap=2kr

- Sb cuc dai: [-S;S, <kA<SS,| (S618) (ke2)

, .2 1 , ~
- SO cuc tieu: |-S;S, < (k +EJ/’L <S;S,| (S6 chan) (ke 2)

b. Hai nguon dao ddng ngwec pha: Ap=(2k+1)7z
Két qua trai nguoc V6i hai ngudn cung pha.

- Sb cuc dai: |-S,S, < (k +%]/1 <S,S,| (S6chin) (keZ2)

- S6 cyc tieu: |-S,S, <kA<SS,| (S61e) (keZ)
c. Hai ngudn dao dong vudng pha: Ap=(2k +1)%

So cuc dai bang vai so cuc tiéu: |-S;S, < (k +Zj/1 <ss,| (ke2)

d. Cong thirc tong quat khi 1éch pha bat ki

, _ A
- S4 cuc dai: |-S.S, < (k ——(D)ﬂ <SS,| (ke

27T

A - X Ap 1
- SO cuyc tiéu: —8182<( —2—(”—§j/7,<sls2 (ke 2)
T

3. Tim s cye dai, cuc ti€u ¢ ngoai doan thing ndi 2 nguon ?
- Xac dinh s6 diém (s6 duong) cuc dal trén doan AB (cung phia so v6i duong thang
0,0,) 1a 56 nghiém k nguyén théa man biéu thuc:

(gid sir d;~d/ <d,~d,)

- X4c dinh s6 diém (s6 duong) cuc tiéu trén doan AB
(cung phia so vdi duong thang 0,0,) 1a s6 nghiém k
nguyén thiao méan biéu thic:
d;—d’ 1 d,—d, 1

> _ESKSZT_E (gia s d;—d;<d,—d,)

Chu y: Véi bai toan tim s6 duong dao dong cuc dai va khong dao dong giira hai
diém M va N cach hai nguon lan Iuot 1a dyw, dopm, din, don.
bat Adlvl :dlM _dZM ;AdN :le _dZN va gié su AdM < AdN

0y
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+ Hai nguén dao dong cung pha:
e Cuc dai: |Ad,, <kA<Ad,

M
L2 1
e Cuycticu: |Ad, <(k+EJ/1<AdN ) f\\ )
+ Hai ngudn dao dong nguoc pha: l \\\
e Cuc dai: |Ad, <[k+£}l<AdN \0'
2 0, 2

e Cuctiéu: |Ad,, <kA<Ad,
+ Hai nguon dao dong vudng pha: Sé cuc dai bang sé cuc tiéu

Ad,, <(k+%jl<AdN

S6 gia tri nguyén ctia k thoa man cac biéu thire trén 1a sé duong can tim.
111. SONG DUNG
1. Bién d¢ cta song téi va song phan xa l1a A thi bién d6 dao dong cua bung song 1a
a=2A.
- Bé rong cua bung song 1a: L = 4A
- Van tc cuc dai cua mot diém bung song trén day: Ve = 20A
- Phuong trinh séng t61 va song phan xa tai M cach B mot khoang d 1a:

27d
Ugy = Acos[zn ft+%) va Uy = ACOS(Zﬂ'ﬂ—%—ﬂ')

- Phuong trinh séng dung tai M: Uy =Ug, +U iy
Uy, :2Acos(@+£jcos(2ﬂft—zj:2Asin 2rd CcoS 27zft+£j
A 2 2 A 2

Chii y: + Khoang thoi gian giita hai lan lién tiép soi day dudi thang 1A T/2.
+ Khoang cach gitra hai nut lién ké bang khoang cach gitra hai bung lién ké

va bang %
+ Khoang céach gitra hai nat hoac 2 bung la k%

2. Piéu kién dé cé song dirng trén soi diay dan hoi

A v
- C6 hai déu cé ainh: | =k =k (keN*k=123,..)

Trong d6: k 13 s6 bo song; sb nit trén day 1a k+1; sé bung trén day 1a k.
- Co mét dau co dinh va mét dau tw do:

A A A v L
|_|<E+Z_(2k+1)z_(2k+1)H (keN;k=0,12,..)

Trong do: k 13 s6 bd song; sb nat trén day 1a k+1; s6 bung trén day 1a k+1.
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3. Chiéu dai b6 song co va thoi gian dao déng ciia cac phan tir méi truwong

uagaﬁi

* .
N > T/2
-+

IV. SONG AM

1. Pai cwong vé séng Am

- Vi soéng am ciing la song co nén cac cong thuc cua song co cd thé ap dung cho
song am.

- Van toc truyén am phu thudc vao tinh dan hoi, mat do va nhiét do ctia moi truong.
Biéu thrc vén tc trong khong khi phu thudc vao nhiét do: v=v,v1+at

4 A 2 \ N /( /‘\ N 2 1 -

Trong do vg la van toc truyén am & OOC, v la van téc truyén am o t°C, a= 573 K™

2. Cc bai toan vé d to ciia Am

i |
- Mtrc cuong do am ki hiéu 1a L, don vi 1a Ben (B): |L(B) =1g T

0

, [
- Néu dung don vi 1a déxiben thi: |L(dB)=10lg mE 1B = 10dB

0

V6i 1 1a cudong do am (W/m?), 1, 1 cudng d6 am chuén, 1,=10"2W/m? .
3. Céc bai toan vé cong suat ciia nguén am

_ Cong suét cia ngudn am ding huéng: [P =1S = 4zr’|

(S 1a dién tich ctia mit cau cé ban kinh r bang khoang cach giita tim nguon am dén
vi tri ta dang xét, I 1a cudng d6 am tai diém ta dang xét)

- la, Ig 1a cudng @0 am cua cac diém A va B cach nguén am nhirng khoang ra, rg
thi:
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2
Ia_ 1
2
I s
/’\' A o -~ hY AN hY A o 9 /4 A _1 A.
- Moi lién h¢ gitta cuong do am va bién do cua song am: L _Az

- Khi cudong d6 am ting (giam) K lan thi mic cuong do am ting (giam):
“1gk] (B) va [N =10Igk] (dB)

Truong hop k=10"= N =n(B) hoic N = 10n (dB)
4. Giao thoa song am
Giao thoa song — song dung ap dung cho:
+ Ddy dan ¢é 2 ddu cé dinh:
v

0 . f —
Am co ban: | f, o]

Hoa am bac 2. f, =2f,

(con goi la hoa am bac 1)

v
Hoa am bac 3: f,=3f,... = Hoaambacn: | f, = nﬁ
+ Ong sdo:
L v
H¢ mét dau: Am co ban | f, = 21| (con goi 1a hoa am bac 1);

v
Hoa 4m bac 3; f,=3f,: bac 5: f,=5f, ... = Hoa 4m bac n: fn:(2n+1)ﬂ

Hé hai ddu: Am co ban | fo = | (con goi 1a hoa am bac 1);

Vv

Hoa am bac 2: f,=2f,; bac 3: f,=3f,,...= Hoaambacn: |, _nﬁ

Chii y: Ddi véi dng sdo ho mot dau, dau kin s& 13 nit va dau ho s& 13 bung song néu
am nghe to nhat va s€ la nat néu am nghe b¢ nhat.

Chuwong I1I: DONG PIEN XOAY CHIEU

|. PAl CUONG VE DONG PIEN XOAY CHIEU
1. Suat dién dong xoay chieu

- Chu ki va tan s6 quay caa khung: [T="—="}|f ===—

- Biéu thtic cua tir thong qua khung day: ¢ = NBS cos(at +¢) = @, cos( ot +¢)

Vi | @, = NBS|1a tir thong cuc dai gui qua khung day.
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- Biéu thuc cua suat dién dong xuat hién trong khung day dan:

e=-20 _ 4 oNBSsin(at+ ) = E, sin(at + )

At
Vi |E, = oNBS = o®,| 1a suat dién dong cuc dai xuat hién trong khung.
2. Pién ap (hiéu dién thé) xoay chiéu

o |.

+ Cac may do dién chi cac gia tri hiéu dung: |l = Na U=

oIS

+ Thoi gian dén sang va tat

Thoi gian dén tat luot di

-Ug -Ugh Ugn +Uo u=U, cos(awt+¢)
Thoi gian - ” - ° . >
N Thoi gian
| don T}?%‘): : ‘:.I\ dén sing
rong Thoi gian dén tt lugt vé trong 1/2T

3. Cac cong thire khac

- Tinh nhiét luong toa ra trén dién trg thuan: |Q = 1°Rt
|
- bién tro: |[R= PS

- Mot khéi chat ¢ khéi lugng m, nhiét dung riéng ¢ [J/(kg.K)] nhan nhiét luong Q
dé ting nhiét do tir t; dén t, thi: (Q =mc(t, —t,)

- bién luong chuyén qua tiét dién cua day dan trong khoang thoi gian at tir t; dén ty:

q =qu :]Zidt
t t

4. Dong dién xoay chiéu trong mach chi ¢6 dién tré thuan R, chi c6 cudn diy
thuan cam L va chi co6 tu dién C

Chico R Chico L Chico C
. Ay A Uor = I4R U = 14, Uoe = loZc
Binh lut Om U, = IR U, =1z, U, =I1Z,
. 11 1
Tré khang R Z, =l Z. =—
D¢ léch pha (u va i) ¢, ~ ¢ =0 o 0= o =—§
: 2 :2 2 :2
, a _ Uy, u- i us i
&n hé > ————=0 ——+—=1 +—=1
Lién h¢é gitau va i U, 1. uz 1’ U2, |02

GV. Nguyén Manh Truwong — DD: 0978.013.019 fanpage: thaytruongcdspgialai




Il. MACHR, L, C MAC NOI TIEP - CONG HUONG PIEN

Cac| Mach RLC Mach RL Mach RC
mat
Dang R L C R C
mach| A =m0 |‘§ P ”’5
Vecto| ; g,
quay| Y ________ U
U, !
|
|
|
¢ )
_’ >
U=U,+U_+U,
Tong 2 2 2 2
Y 2=\Ri4(Z-2,f | Z=yRP+Z]
Goc L 7L, _Z
lech tang = - tango—?
h _
pnha tan g = oL UOC tanwzﬂzi tan(DZ_U&:_U_C
OR Ui Ug Uor Ug tan ¢ = +oo
tan ¢ = L —Ye Mach co6 tinh cam | Mach c6 tinh dung -
R khang: ¢ >0 khang: ¢ <0
Z >Z.: cam khang.
Z <Z: dung khang.
L =Z;: cong hudng.
bL U, U Y U Y LY 2% Y
Om =° z'  Z 7 Z 7'z 7z
Cs(:;:?igt P=Ulcosp=RI’ | P=Ulcosp=RI?> | P=Ulcosp=RI? P=0
bien W = Pt W = Pt W = Pt W=0
ning

2. Cong hwong dién ‘ o
NEu gitr nguyén gia tri cua dién ap hiéu dung U gitra hai dau mach va thay doi tan

s6 gbc » sao cho

ZL:ZC

1 N 3 =A 4 1A 14
hay oL =—— thi trong mach xay ra hién tugng dac biét, do

«C

1a hién tugng cong hudng. Khi do: ,
+ Tong tré cta mach dat gia tri nho nhat Z,,;, = R
+ Cuong do dong dién qua mach dat gia tri cuc dai 1, :%

GV. Nguyén Manh Truwong — DB: 0978.013.019

fanpage: thaytruongcdspgialai



+ Cac dién ap tic thoi ¢ hai dau tu dién va hai dau cudn cam co bién d6 bang nhau
nhung ngugc pha nén triét ti€u lan nhau, di€n ap hai dau dién tré bang dién ap hai dau
doan mach.

1 1
Al kien dé xa A 3 y oL——=0=|o=——=
Dbiéu kién de xay ra cong hudng la: C c

3. Piéu kién dé hai dai lrgng théa mén hé thic vé pha
+ Khi hi¢u di¢n the ciung pha voi dong dién (cong huong):

tango:—zL ;{ZC

=0| hay |z, =Z¢

+ Khi hai hiéu dién thé u; va u, cing pha: |9, =9, = ang =tang,

Sau d6 1ap biéu thuc coa taneg;, va tang, thé vao va can bang biéu thuc ta sé
tim dwgc moi lién hé.
+ Hal hiéu dién thé co pha vuong goc:

|(P1| +|¢2| = % = tang.tang, =-1

Sau d6 1ap biéu thic ctia tan g, va tang, thé vao va cin bang biéu thic ta sé tim
dugc mbi lién hé.
Trwong hop tong quat hai dai lwong théa man mot hé thie nao d6 ta sir dung
phuong phap gian d6 vecto 1a tét nhat hogc dung céng thive ham sé tan dé giai bai
toan:

tan|g;| + tan |, |
t —
an (|¢1|+|¢2|) 1_tan|¢l|.tan|§02|

4. Mgt s0 cdng thirc 4p dung nhanh cho dang ciu héi tric nghiégm
Cac dang sau day ap dung cho doan mach xoay chiéu LRC mac noi tiep.
Dang 1: Héi diéu kién d€ c6 cong hudng dién mach RLC va cac hé qua
Pdp: biéu kién Z, =Z, > LCe’ =1

2
Khiddb Z2=2_,=R;1 =1_, :UE;URW =U;cosp=1->tanp=0—->¢p=0;P=P,_, :%

Dang 2: Cho R bién doi. Héi R dé Ppy, tinh Py, hé s6 cong suat COS@ lac d6?
u? J2
in: R=|Z, —Z_|;P. =——;cosp="=
Dap: | L c| max = 5p @ >

Dang 3: Cho R bién d6i néi tiép cudn day co6 r. Héi R dé cong suat trén R cuc dai.
Dap:. R*=r? +(ZL —Z; )2

Dang 4: Cho R bién doi, néu véi 2 gia tri Ry, R, ma P; = P,. Héi R dé Py
Dap:. R=|ZL_ZC|:\/ﬁ 9

Dang 5: Cho C,, C, ma I, = I, (P1 = P,). Hai C dé Pa (COng huong dién)
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ZCl + ZCZ

de ZL = Zc = 2
Dang 6: Cho L; va L, ma I; = I, (P, = P,). Héi L dé P,y (cOng huong dién)
Z.+7Z
de ZC — ZL — L1 2 L2

Dang 7: Hdéi gia tri nao cua C thi dién ap hiéu dung trén tu dién Ucmay

R?+ 2] U R +2}
Pip: Zc =——"5  khi do: Ugp, =—5— 5302 =U? +U2+U%U2,, ~UU

7 - R C max Cmax Cmax_U2 =0
L
Dang 8: Hai gia tri nao cua L thi dién ap hiéu dung trén tu dién Uy max.
R*+272 Ua/R2+ZZ
de Z'— - s , khi do: ULmax :—C;Uimax :U2+U§+Ué;ufmax_UCULmax_U2 =0

ZC
Dang 9: Héi diéu kién dé ¢,; @, léch nhau % (vudng pha nhau)

DPdp: Ap dung cong thuc tang,.tang, =-1
Dang 10: Héi khi cho dong dién khong d6i mach RLC thi tac dung cua R, Z,, Z¢c?
U
Dap: I :E;ZL =0;Z, =
Dang 11: Hoi véi o=, hodac @ =w, thi I hoac P hoac Ug c6 cung mdt gia tri thi Iy
hOéC I:)max hOéC URmaX
Dap khi: ®=\|ow, = f =11,
Dang 12: Gia tri @ =" thi I SUY ra Urmax;Pmax; €On U\ cmin
1
4 = w = A 9
Dap khi: Jic (cong huong)
Dang 13: Héi hai gi4 tri coa @ P, =P,
Dip: 0,0, =
Dang 14: Hoi hai glé trl cua L: P|_1 = P|_2
2
Ddap: L+, = Col

0
Dang 15: Héi hai gia tri cia C: By =R,
Dy L Lo 2
P cc, co
Dang 16: H4i hai gia tri cia R: Py, =P,
U 2
de: R1R2 :(ZL _ZC)Z;R1+R2 :?
Dang 17: Khi diéu chinh L dé Ugc khong phu thudc vao R thi:
de Khi do 7, = ZZC i
Dang 18: Khi diéu chinh o dé Ucmax h03C Uy ma thi:
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. 37 UC - -
Dap: Khi do max max 2
a)L
5. Cong suat cia mach dién xoay chiéu. Hé so cong suat
- Cong thirc cong suat caa mach dién xoay chiéu bat ki:
P =Ul cos¢g| (cos¢ 1a hé sb cong suat)

I z L= 4r & 2 u? u? 2 UFzz

- Boi vai mach RLC mac noi tiep: |P =1 R=? R —?.(COS(D) =F:URI
o /( o }( 9 /(' '/’\ UR R

- Hé s0 cong suat ciia doan mach RLC noi tiep: |cos¢ = U7

- Béi véi dong co dién: |P=Ulcosp =P, +1°R

Trong d6: R 1a dién tré thuan cua dong co, cose la hé ) cong suét cua dong co,

I 1a cuong d6 dong dién chay qua dong co, U la dién ap dat vao 2 dau dong co va P,
la cong suat co ich cua dong co.

P

co

- Hiéu suat cia dong co dién: |H = —2—
Ul cos g

Chu y:

+ Pé tim cong suat hoic hé so cong suat caa mot doan mach nao do thi cac dai
lugng trong biéu thirc tinh phai c6 trong doan mach dé.

+ Trong mach dién xoay chiéu cong suat chi dugc tiéu thy trén dién tro thuan.
I11. MAY PHAT PIEN XOAY CHIEU
1. May phat di¢n xoay chieu mot pha

- Tan s6 dong dién xoay chiéu do may phat di¢n xoay chiéu mot pha phat ra
Trong d6 p 13 s6 cap cuc tir, n 1a sd vong quay cua roto trong mot giay.

- Tu thong gt qua khung day cia may phat dién @:

® = NBS cos(wt + @) =D, cos(wt + @) (Wh)
dd

- Suit dién dong tuc thoi: e= = —@' _, e=wNBSsin(wt+ @) (V)= E, sin(wt + @)

—

I

-
o

e=E sin(ot+¢) =E, cos(a)t+go—§): @NSBcos(@t + - %), sino = cos(a—%)

- Hiéu dién thé tac thoi: u=U,cos(or+¢,). Néu may phat co dién trg rat nho thi:
UO = Eo.
Véi @, = NBS| 1a tir thong cuc dai, N 13 s6 vong ddy, B 1a cam wng tir cua tir
truong, S 1a dién tich cia vong diy, o = 2xf, [E; = @NSB [la sut dién dong cuc dai.
2. May phat dién xoay chiéu ba pha: ‘ ,
Dong dién xoay chicu ba pha la hé thong ba dong dién xoay chicu, gay bai ba suat

A Ao Ao A s A A 1A \ At a1 2
dién dong xoay chiéu cung tan so, cung bién do nhung dd Iéch pha tirng d6i mot 1a ?ﬂ
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e, = E,cos(mt) i, = 1,cos(wt)

_E t 27 . i 27
e, = E,Cos(w _?) trong trudng hop tai ddi ximg thi |12 = l.cos(at _?)

e, = E,cos(wt +2?7r) I, = 1,cos(awt + 2?7[)
IV. MAY BIEN AP VA TRUYEN TAI PIEN NANG|
1. May bién ap ) ,
Céng thirc mdy bién ap (Ii twong): T T
U, E I, N, So cip. > ~ N U. ~ Thi cap
U, E I, N (vao) 2P (ra)
+ Néu N,>N; thi U,>U; ta goi MBA 1a
may tang thé. ’ P 4t
+ Néu N,<N;j thi U,<U; ta goi MBA 1a mdy ha thé. N 3 Mg
Trong do: 19 5 44"
U; (la dién ap hiéu dung); E; (suat dién dong hiéu dung); —1 T~

l; (cudng do hiéu dung); Ny (s6 vong ddy): cua cudn so cap
U, (1a dién ap hiéu dung); E; (suat dién dong hiéu dung); I, (cuong do hiéu dung);
N, (56 vong day): cua cuon thir cap
2. Truyén tai dién nang
Goi: +P, U: cong sut Va dién 4p noi truyen di (no1 san Xuat noi cung cap)
+P’, U’: cong suat va dién 4 ap noi ti€u thu.
+1: 1a cu’c‘mg do dong dién trén day.
+ R= p 1a dién tro tong cong cua day tai dién (Leu y: dan dién bang 2 day)

- D¢ gidm dt,en ap trén dwong day tai dien:
AU=U-U’ = IR =J/APR

-_—_—_Am

- Céng sudt hao phi trong qud trinh truyeén tdi x [J = ! TlTT
dién nang: ;
~ P P
AP=P-P'=I’R=— R
U“cos‘ep
, P P_AP
- Higu suat tdi dien: |H =5 .100% = .100%

Chuy:
- Phan biét hi¢u suat may bién ap (H) va hiéu suat tai dién (H).
- Khi can truyen tai dién & khoang cach 1 thi phai can sgi day co6 chi¢u dai 21 .

GV. Nguyén Manh Truwong — DD: 0978.013.019 fanpage: thaytruongcdspgialai



CHUONG IV: DAO PONG VA SONG PIEN TU

I, I 1a cuong d@o dong dién tic thoi va cuong do cuc dai trong mach; g, Qq la dién
tich tirc thoi va dién tich cuc dai trén tu dién; u, Ug la dién ap tic thoi va dién ap cuc
dai trén tu dién.

1. Pai cwong: Chu ki, tAn so6 cia mach dao déng
Ao DA g _ 1 —
- Tan so goc: W—M,W—QO -

2
- Chu ki dao dong riéng: |T = ;ﬁ =27JLC = 2;;%
0

TAn sé riene: | T = o 1

- lan So ricng: 27 27[@
Chu y: Néu mach dao dong c6 hai tu tré 1én thi ta coi bd tu la mot tu co6 dién dung C
tuong duong dugc tinh nhu sau:

N 1 &1
+ Ghép noi tiep: E—a+c—2+---+c——;a (C<C.,Cy...Cp)

+ Ghép song song: |C=C,+C,+..+C =D C| (C>C,,C,...Cy)

i=1

- Goi T; va T, 1a chu ki dao dong dién tir khi mac cudn cam thuan L lan luot véi tu

Cyva C, thi: |—
f2= 2417 = o=
A \ Le gr X =L :
+KhimacLvaCynoitiepCyr |y 2 _ 1 1 = c, -
T2 T2 TS

T2=T2+T2 T

+ Khi miac L véi CysongsongvéiCyr [ 1 1 1 =

f2:f2+f2 ;_-EL _— :_
1 2 = c c,
2. Nang lwgng cua mach dao dong 1——
- Nang lugng dién truong:
2 2
W, =W, _low 1o e a)t:lL(Ij—iz) #
2 2C 2C 2
- Nang lugng tur truong:
1,., 1 . 1
W, =W, :EL'Z :Engsmza)t:EC(Uj—uz)
- Nang luong dién tu:
2
W =W,_+W, =1CU§ =£LI§ Lo lowr =1 _oonst
2 2 2 2 C

- Lién h¢ gitra dién tich cuc dai va dién ap cuc dai: Qg = CU,
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- Lién hé gitra dién tich cuc dai va dong dién cyc dai: |1, = @Q,

.2 .. i X ) i2
- Biéu thirc doc lap thoi gian gitta dién tich va dong dién: |Q; =9° t—

3. Qua trinh bién déi ning hrong mach dao déng
Néu mach dao dong c6 chu ki T va tan s6 f thi nang lwong dién truong va nang
lirong tir trirong dao dong vai tan sé £ = 2f, chu ki T'=TE

Winin =0 _ W,
V\n;(lir;"lax th _3Wdt Wd':nzaa Wdt :th Wdt :3th
'UO _ﬁ 0 ﬁ Uo\ilE Uo\/§ Uo
2 > 2 2

) T/4 T2 T1l6 ;
) T/8 T8
: T/6 T2

Ghi chu:

- Hai lan lién tiép Wy, = Wy 12 T/4

- Khi g cuc dai thi u cuc dai con khi d6 i cuc tiéu (béng 0) va nguoc lai,
4. Thu va phat dién twr

- Khung dao dpng c6 thé phdt va thu cic song dién tir c6 bude song:

A=CT =27cyLC
(c 1 téc do truyén song dién tir trong chan khong ¢=3.10°m/s)
- Néu mach dao déng cé L thay doi L +L,(L, <L,) thi mach chon song c6 thé chon
duoc song c6 bude song: |27¢LLC <A <27¢,[L,C
- Néu mach dao déng cé C thay doi C,+C,(C,<C,) thi mach chon song c6 thé chon
duge song ¢ budce song: |27CLC, <A <27¢,[LC,
- Néu mach dao dpng c6 L thay doi L+, (L, <L,) va c¢é C thay déi C,+C,(C,<C,) thi
mach chon song c6 thé chon dugc song c6 bude song:
27¢JLC, <A <27¢,/LC,
* Goi Avas, la bude sdng mach dao dong hoat dong khi dung cudn cam thuan L
mac véi C; va C, thi bude song mach dao dong hoat dong khi mic L véi:

A2 =22+ A% I

ri (- 1 1 1 = C—
+ C, song song voi Cy: = i = EL T
1 2

2 —
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f2=f7+f;

+CynditiepCyr |y L _ 1 1
PR TIE

- Néu mach dao déng cé C thay déi C,+C,(C,<C,) thi mach hoat dong véi budc

song trong khoang 4 +4,(4 <4,) thi:

;{12

47°c*C,

2

<L<
47°c*C,

- Néu mach dao dong cé L thay déi L +L,(L, <L,) thi mach hoat dong voi bude song

%2

Ar*c’l,

trong khoang 4 +4,(4 <4,) thi:

2
4
Ar*cily

Chii y: Hai cong thirc cudi van duoc ap dung trong truong hop L va C 14 hang sé con

budc song bién thién 4 +4, (4 <4,).
5. Mach dao dong tat dan

- Khung ddy cé dign tré hoat dong thi can cung cip cong suat P dé duy tri dao

w’C?U¢

UZRC

dong: P=1’R="="=0R=

2L

D6 ciing 1a cong suét toa nhiét caa dién tro.

- Nang lwong can cung cdp trong khoang thoi gian t:

6. Dai song dién tir

A=Q= IRt

dﬁ?}lg Song dai Song trung S6ng ngin Séng cuc ngan
]:(})":gc >1000m | 1000m—100m |  100m — 10m 10m - 0,01m
- CO nang - Co ning lugng | - C6 nang luong | - C6 ning luong rat
lugng nho. kha lon. lon. Ion.
- Khong - Truyén di duoc | - Truyén di dugc | - Truyén duoc di trén
Diic truyén dixa |trén mat dat. _ moi di’a diém trén | mat dat. ‘ _
diém duoc trén - Bl tang dién li | mat dat. - Khéng bi tang dién i
mat dat. hap thu vao ban |- C6 kha nang hap thu hoac phan xa
-ftbinudc | ngay va phanxa |phan xa nhiéu lan | va c6 kha ning truyén
hap thu. vao ban dém. giira ting dién li | di rat xa theo mot
va mat dat. duong thang.
Ung Dung dé Dung dé thong | Dung dé thong tin | Dung dé thong tin
dung thong tin tin vao ban dém | trén mat dat trong vii tru
§ dudi nuoc
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CHUONG V: SONG ANH SANG

' |. TAN SAC ANH SANG
1. Poi vai lang Kinh A
s!n!'=n5|_nr | \
- Cong thirc ling kinh: i'i Ir ' :n:m r ‘\“3 /j fﬁl[?& .
D=i+i-A '/... TN
Véi i, i° 12 goc toi va goc 10; A 1a goc chiét quang; D 1a / \

gdc léch tao bai tia toi va tia 16.

- Trwong hgp géc nhé: |D = (n-1)A

- Géc léch curc tiéu:

+ Khi ¢6 goc 1éch cuc tieu, duong di cia tia sang dol Xing qua mat phan giac cia
gbc chiét quang.

+ Ki hi€u goc 1éch cuc tieu D, goc tai tng vai goc 1éch cuc ticu 1a iy, ta co:

, A
r =r=—

2
Dmln:2imin_A
D, +A . A
SIN——— =NSIn —

2 2

- Géc léch giika hai tia sdng don sdc qua lang kinh (chiét suat dbi véi lang kinh 1an
luot 1a n; van, (nl > nz)): AD = (nl _nz)A

- Bé rgng quang phé lién tuc trén man chin dat phia sau ling kinh cach ling kinh
mot khoang I: |Al =(n,—n,)IA

Vi ny vang la chiét suat caa 4nh sang tim va anh sang dé ddi véi ling kinh va A
tinh bang radian.
2. Tan sic tir méi treong nay sang moi trwomng khac

* Néu dung anh sang don sac thi:

- Mau don sic khong thay d6i (vi f khong d6i)

- Budc song don sic thay doi.
Van téc va bude song ciia 4nh sang trong moi trudng co chiét suat n:

C A
V=—||A'=—
n n
Trong d6 ¢ va 4 1a van tdc va budc song cua anh sang trong chan khong.
. i sini_n,
- Dung dinh luat khic xa dé tim goc khuc xa: sinf Ny,
1
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- Néu anh sang tir moi trudng chiét quang 16n sang moi trudng chiét quang nho phai

. n

4 . - J— 2
xac dinh igy: |SN gy = o
1

* Néu ding anh sang trang thi:
- C0 hién tugng tan sac va xuat hién chum quang pho lién tuc.
- Céc tia don sac déu bi léch:

+ Tia do léch it hon so vai tia toi.

+ Tia tim léch nhiéu hon so vdi tia tai.

3. Thang song dién tir
10"m 10®°m 0,4um 0,75um 0,001m 2 (m)
PN Sy e R N A
Tia Tia Tia tir Anh '[la Séng
gama X ngoai sang || hong v
trang || ngoai || tuyén

11. GIAO THOA ANH SANG
Goi khoang cach gitra hai khe S;S; 1a a, khoang cach
tir mat phang chia hai khe dén man chan 1a D, buéc
song cua anh sang la 1.
1. Cong thirc co ban
- Hiéu dwong di cia mot diém c6 toa do x trén man: D

Ad:dz—dlz%

o AD .
- Vi tri vdn sang:. | X = k?:k

Van sang bac n voi k+n

, 114D D i Xy + X
- Vi tri vin toi. X:[k+5j? (2k 1) » (2k+1)E hoiic th:%

+k>0: van tdi thanung véik=n—1
+ k <0: van toi tht nung voi k=-n
Vi du: van toi tha 5 ang voi k =-5hoack =4

. AD

- Khodng vin: |V = a
ai
- Buéc song ciia dnh sdng: |4 = D

- Tén sé cia burc xa: | f =7
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_d
n-1

- Khodng cdch giiva n vin sdng lién tiép 1a d thi:

- Khodng cdach giita 2 vin sang bac k 1a: 2Ki
2. S0 van sang, toi trén man

Tinh s6 van sdng toi trén doan AB c6 toa dé Xp va xg bit ki xa < Xg

- Sb vdn sdng trén doan AB 1a s6 nghiém k (nguyén) thoa man hé thic:

X, < Ki < Xg

- S6 van t6i trén doan AB 1a s6 nghiém k (nguyén) thda man hé thic:

(k+;j < Xg (kez)

Lwu y: Toa d0 Xa, Xg ¢co thé 4m hodc duong tuy vi tri A va B trén truc toa do.
3. Dich chuyén cia hé van o’
Goi: D la khoang cach gitra hai khe téi man.
D; la khoang cach tu nguf)n sang dén hai khe.
- Khi nguén sdng S di chuyén theo phuong song  Se dit '0

song voi 55, thi h¢ van dich chuyén nguoc chiéu, D D
khoang van i van khong doi va do doi cia hé van 1a:
X, =5-d| (voidladodich chuyén ctia nguon sang)
1

- Khi nguén sdng S dirng yén va hai khe dich chuyén theo phuong song song Vi
man thi h¢ van dich chuyén cung chiéu, khoang van i van khong doi va do doi cua hé

D : _
van la: |% = [1+ Ejd (véi d 1a @6 dich chuyén cua hai khe S; va S,).

1

4. Buic Xa trung nhau (st dung 2, 3, 4 birc xa)
a. Van sang trung mau van trung taim
Khi str dung hai anh sang don sac: van sang tring mau van trung tam:
_ AD_ 4D _ 1k _4 _p
X =X =K 3 =k, q PR (k. k,eZ)
+ Cap s6 nguyén nho nhat: trang lan 1
+ Cap so nguyén ké tiép trung lan 2, 3...
Ghi chu:
- Vi tri hai vdn sang cua hai buc Xa tring nhau.

X=X = Pl hoge X2 =X;, =N

- Néu sw dung ba as don sdc can lap 3 ti lé:

bk Ak 4

*kz Ak Ak A

+ Lap bang gia tri Ky, Ky, K3 va tim cac vi tri trung nhau ba buc Xa.
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b. Céac van toi ciia hai birc xa tring nhau

=, e (2 +) 2 (2 +1) 2
jﬁzﬁzﬁj 2k, +1=p(2n+1)
2k,+1 A4 q |2k, +1=q(2n+1)

Gia su:

D

X_ =X = p(2n +1)—/11
2a

C. Van sang cua birc xa nay trung véi van toi caa birc xa kia

X5 =x e ki, = (2K, +1)'§2

G|é 5171' S)1
Kk, _i_z_ﬁ_gj{Zk2+1:q(2n+l)

Vay vi tri van trung:

-1 272 _
2k, +1 2, 24 q |k =p(2n+1)

Vay vi tri van trung: X = XS&l - p(2n+1) L

5. Giao thoa véi anh sang tring
Déi véi anh sang trang (/1 =0,38um+0, 76,Um) :

\ . kD
- Bé rong vin sang (quang pha) bac k: (/1 —4)=

(i, i)

- Anh sdang don Sdc cé vin sdng tai diem dang xét: | X = a

kAD
— =

. xa
k dugc xac dinh tir bat phuong trinh: 0,38um < D - 0,76, um

- Anh sang don sdc co van toi tai diem dang xét:

x=(k+1) 22 o p= 2R
2a (2k+1)D

, 2xa
k dugc xac dinh tir bat phuwong trinh 0,38um < ﬁ

Luwu y: Vi tri ¢c6 mau cung mau véi van trung tam la vi tri trung nhau cua tat ca cac

vén sang cua cac birc Xa thanh phan c6 trong nguodn sang.
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CHUONG VI: LUONG TU ANH SANG
Ao © i6i han quang dién; f,: tan sb gidi han quang dién; A : budc song anh sang;
f: tan sd anh sang; A: cong thoat; vomax: Van t,éc ban dau Cuc dqi; lph: cuong do dong
quang dién bao hoa; Uy: dién ap (hi€u dién the) ham; h: Hang so Flang (h = 6,625.10°
¥Js); c: van tdc anh sang trong chan khong (c = 3.10%m/s); e: dién tich cua electron

(e=-1,6.10"C)
1. Cac cong thirc vé hién twong quang dién

hc
- Nang lugng cua photon: |& =hf =—== G
A ~ o g
- Bong nang cua photon: |P=m,C= ~=2

Mpn 12 khéi luong twong do6i cua photon.

. , hc
- Gi6i han quang dién: |4 = A
1 2
- Phuong trinh Anhxtanh: |hf = A+ 5 MVomax
Khéi lugng cua electron 1a m =9,1.10kg.
- Brc xa don sac (budc song 1) duoc phat ra va nang lugng cua moi xung la E thi
A . X: A 13 E_E EA
SO photon phat ra trong moi gidy bang: (N = TN he
2hc (1 — 1j
A A A - A /10
- Van toc ban dau cuc dal: |[Vomax = m

1 .
E mVOmax = |e| Vmax

- Vat dan dugc chiéu sang:

(Vimax 12 dién thé cuc dai caa vat dan khi bi chiéu sang)
- Néu dién truong can la déu c6 cuong dd E va electron bay doc theo duong suc

1
dién thi: EmV§max =|e| Ed,

(dmax 1a quang duong t6i da ma electron c6 thé roi xa dugc catot)

Chuy:
- Néu chiéu vao catot dong thoi hai buc xa 4,4, thi hién twong quang dién xay ra
d6i vai birc xa co bude song bé hon 4 (f >f;). Néu ca 2 buc xa cung gay ra hién tugng

quang dién thi ta tinh toan vai birc Xa c6 budc song bé hon.

- Ban nang cao
Iz, =|eu,|

Omax

+ Dién &p ham tri¢t tiéu dong quang dién:
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+ Cuodng do dong quang dién bdo hoa: I = ne (n: sd electron vé anot trong 1s)
+ Tdc do electron khi vé anot: dung dinh 1i dong nang: | W, —W,oma = €U ax

2. Chuyén déng cia electron trong dién tir trueong
a. Chuyeén dong cua electron trong dién treong

*A r - A _ 2 2
- Pién 4p U tang tdc cho electron: |€U = MV == M.,

(Vo va v 1an luot 13 van tdc dau va van tdc sau khi ting toc cua e)

- Trong dién truong déu: lfd =—\e\ E|. Do Ion F, = |e| E
Co 3 truwong hop:

. = , X \ L. ek
- Néu V, /" E: Chuyén dong cham dan déu vai gia téc a= —

. _ . L . g ek
- Néu V, /" E: Chuyén dong nhanh dan déu véi gia toc @ = o

- Néu V, L E: Chuyén dong cong qu§ dao Parabol
+ Theo phuong xx’: thang déu X = Vgt
L .. g ek
+ Theo phuong yy’: nhanh dan déu véi gia toc & = m
b. Chuyén ddng cia electron trong tir truong

- Trong tir trudong déu: Bo qua trong luc ta chi xét lyc Lerenxo:
2

v _
f =lelvBsina|=ma=m— = (v
| | o R (a (V, B))
- Néu van toc ban dau vuong goc véi cam tng tu: Electron chuyén dong tron deu
mv _ mv
véi ban kinh: [R=77=| ; ban kinh cuc dai: |Ruax =
elB e/B
- Néu van téc ban dau xién goc « Vi cam ung tir: Electron chuyén dong theo vong
4 14 14 mV
M A 7. e 7 \ A . R — Or-nax
X0dn oc Véi ban kinh vong oc: —|e| Bsin o

3. Cong suat ciia nguon sang — Dong quang dién — Hiéu suat heeng tis
a. Cong suat caa nguon sang

T N7 N N
e hc Hile

n, 1a s6 photon ciia nguon sang phat ra trong mdi gidy; & la luong tir nang luong
(photon); I 1a cuong do chum sang; H 1a hi¢u SuAt luwong tar.
b. Cwong do dong dién

I:ﬂ:ne|e|:Hnﬂ|e| = nezlﬂ:E
t e| t
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N 14 sb electron dén duoc anot trong thoi gian t gidy, ne 13 sb electron dén anot trong
moi giay.
e 1a dién tich nguyén t6 |¢/=1,6.107°C

4

n

_:glbh
n, Ple

c. Hiéu suat lwong tir:

Véin’: 1a s6 électron birc ra khoi Katét kim loai trong mdi giay.
n: 13 s6 photon dap vao Katdt trong mdi giay.
Chu y: Khi dong quang di€n bao hoa thin’ =n,
4. Chu ki, tan so, bwéc séng caa tia X 6ng Ron Ghen phit ra|
Goi nang lugng cua mot electron trong chum tia Catot c6 duoc khi dén ddi Am cuc

14 Wy, khi chum sang nay dap vao d6i am cuc no sé& chia 1am 2 phan:

+ Nhiét luong toa ra (Q;) lam néng ddi 4m cuc

+ Phan con lai duoc giai phong dudi dang ning luong photon cua tia X (btc xa
Ron Ghen).

W, =Q +¢

Trong do:

hc :
+ |e=hf = — | 1a nang luong photon cua tia Ron Ghen.

2 2 . A N K A
+ |W, = > mv* =e|U "‘EmVo la ddng nang cua electron khi dap vao doi catot (doi

am cuc).

Véi: U 1a hiéu dién thé gitta anot va catot;
v 1a van tdc electron dap vao ddi catot;
Vo 12 van tdc cua electron khi roi ra khoi catot (thuong vq = 0;
m = 9,1.10 kg 14 khéi luong cua electron.

- Cudng d6 dong dién qua ng Ron-Ghen: | =nle|

(n 14 s6 electron dap vao dbi catot trong 1 gidy).
* Trweong hop boé qua nhiét lwgng téa ra trén doi am cuc
) hc hc
Ta co: W, 28:>TSWJ hay |4 ZVTd
Ong Ron Ghen s& phét ra biic Xa ¢ budc song nho nhat néu toan bd ning luong cua
chum catot chuyén hoan toan thanh nang luong cua buc xa Ron Ghen. Budc song nhé

hc hc

nhat duoc tinh bang biéu thtrc trén khi ddu “=" xay ra; |Amin =7 = (W 40max=0)
W,  |e|U

* Truong hop toan by niang lwgng cua electron bién thanh nhiét lwong
Nhiét luong toa ra trén doi Catot trong thoi gian t la:
W =Q = RI* =mcAt

GV. Nguyén Manh Truwong — DD: 0978.013.019 fanpage: thaytruongcdspgialai



At : Db ting nhiét do cua d6i Am cuc (anot)
c: Nhiét dung riéng ctia kim loai anot.
m: Khoi lrong anot.

* Trwong hop tong quat: Hiéu suat cia 6ng Ron Ghen la:

H - & _Wd—Qi
W, w

a

5. Mau nguyén tir Bo
- Khi nguyén tir dang & mac nang lugng cao chuyén xuong murc nang luong thap

thi phat ra photon, nguoc lai chuyén tir mirc ning lwong thap 1én muc ning lugng cao
nguyén tur S¢ hap thu photon: Ecq - Eingp = Df

- Ban kinh quy dao dieng ther n cda electron trong nguyén tir Hidro:

Véi 1, =5,3.10""m la ban kinh nguyén tir Bo (& quy dao co ban K).
- Méi quan hé giira cdc bwdc séng va tin sé cua cac vach quang pho cua nguyén tir
Hidro:

B 1 1 1
Vidy: €31 =€ T&y = PN +iz va | f=Tp+ 1y
1 1

] 13,6
- Nang lwong electron trong nguyén tw hidro: |E, =- 2 (eV)

Véi ne N 1a lugng ti so.

- Nang luwong ion hoa hidro (tir trang thdi co ban):

Wcung cap E,.—E

0 1

Chii y: Khi nguyén tir & trang thai kich thich n (trang thai tht n) c6 thé phat ra so

, _ n(n—1)
buc xa dién tr toi da cho bdi cong thuc: N=C;=

> | trong do C: 1a td hop
chap 2 cuan.
P n==6
O n=>5
N n=4
M A vV Vv n= 3
L v v v v Paschen n=2
H;, H H, H,
Balmer
K Y Y VvYVvVYy n=1
H_J
Lymann

- Cac diy quang pho (ban ning cao)
+n,=1;n,=2,3,4... diy Laiman (tr ngoai)
+n,=2;n,=3,4,5... diy Banme (nhin thay)
+n,=3;n,=4, 5, 6... ddy Pasen (hong ngoai)
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CHUONG VII: HAT NHAN NGUYEN TU

|. PAl CUONG VE HAT NHAN NGUYEN TU|
1. Cau tao cia hat nhan nguyén tir
- Hat nhan nguyén ttr 13 phan con lai ctia nguyén tr sau khi loai bo electron, hat
nhan nguyén tir X ki hiéu la: 7 X; XA “X
Trong d6: Z 1a nguyén tir 6 hay s6 proton trong hat nhén.
N 1a sb notron.
A =Z+N la sb khoi.

: g

- Kich thudc (ban kinh) cua hat nhan |[R=12.10".A*|m; v4i A 1a s6 khoi cua hat
nhan.
2. Pon vi khoi lwgng nguyén tir

- Pon vi khéi lugng nguyén tir 1a don vi Cacbon (ki higu u):|[1u =1,66055.10"kg

- Ngoai ra theo hé thirc giira ning luong va khéi luong cua Anhxtanh, khéi luong

. . \Y; MeV

con c6 thé do bang don vi ec_2 hoac 2 1u=931,5MeV /¢*
3. Nang lugng lién ké:t — nang lwgng lién két riéng

Hat nhan 2x c¢o6 khoi lugng m duoc cau tao bdi Z proton va N notron. Cac phép do

chinh xac cho thay khéi luong my, cua hat nhan , X bao gio ciing bé hon tong khoi

lwgng cuia cac nuclon tao thanh hat nhan ; X : |[Am=2Zm, +Nm, —m,,

Am : duoc goi 1a dé hut khéi cua hat nhan.

W, = Amc?
Wi
A

- Ning lwong lién két va ning lwong lién két riéng: W o
lkr — -

Nang luong lién két riéng cang 16n thi hat nhan cang bén viing.

- Nang lwong nghi: |E =mc?|, véi m 1a khéi luong nghi cua hat nhan.
4. Cong thirc Einstein gitra niang lwong va khoi hwong
Nang lugng hat = Nang luong nghi + Bong nang cua hat

E=E,+E, :mc:2+%mv2

5. Mt vai bai toan méi vé hat nhan

- Mdt do khoi lwong (khoi lwong riéng) cia hat nhan:
mX
V
- Mdt do dién tich hat nhdn:

D =—*|: véi my va V la khdi lugng va thé tich cua hat nhan
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: voi Q 1a dién tich chi gom cac photon

<|o

4 ,
V= gﬂR‘“’ 1a thé tich hat nhan

I1. PHONG XA

1. Mt s6 cong thire co ban

—t
- S6 hat nhédn con lai: [N =Ny.27 =N, .e™*
—t

- Khéi lwgng con lgi: [m=my.27 =mg.e™

: . , In 2
Vi T 14 chu ki phong xa, 2 1a hing s phong xa |4 = ”?
;t
- S& hat nhéan bi phan ré: |AN|=N,(1-e )= No(l—zT J
Khi t < T : ||[AN|=Npit
A 3 |AN| _% —at
- Phdn trdm so nguyén tir bj phdn ra: | =5~ =1-2"7=1-e
—t
- Khoi lwong bi phédn ra: |AM=m, [1_ 27 } =m, (1—6_’“)
A x |Am| -1 2_% _ By
- Phan tram khoi luwong bi phan ra: T =1-¢e
0

- S6 hat sinh ra bang sé hat phéng xa bi mat di: |Ne, =AN =Ny (1-27")

T,h R~ ~ h,( h, . t_il %_ilni
- Iinn tuol Cua mau Chat phong xa. 1N 1 H
- Khi ¢é cén bang phéng xa: |,N, = N,

. N
- Khoi luwgng: |M = N_'A: n.A

A

2. Cac dang dic biet ‘
- Cho mgt lwgng dong Vi phéng xa X c6 chu ki phong xa la T, d§ phong xa ban dau
la Hy vao thé tich V cua chat long, sau thoi gian tg lay ra thé tich v chat Iéng thi do

: . . V = Hev _ Hyv
phong xa l1a H. Thé tich chat long bang: |* — He-7t — b
H2T
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- Phong xa tgi hai thoi diém: Goi AN 1a sb xung phong xa phat ra trong thoi gian ty,
AN’ la s0 xung phong xa phat ra trong thoi gian t, ké tir thoi diém ban dau mot
AN —elto 1—9_/“1

khoang thoi gian tg thi:

AN' ~ 1-e
A AN At
+ = : —=e 0
Neut, =1t AN
A AN At t1
+ <<[|: |[—=e"" =
Neu tq, th<<T AN t,

Chuy:
- Tudi cua miéng gd duge xac dinh tir thoi diém chat (chét) dén thoi diém ta xét.
- Néu khoang thoi gian khao sat rat nho so véi chu ki ban ra (t<<T) thi van dung hé
thirc gan dung e* ~1+x (khi x<<1). O déy ta co: e ™ ~1- 4t vi t<<T nén:
[AN|= N, (1-e) = Nyat

Phan riéng ban ning cao
- b6 phong xa ¢ thoi diém t (don vi Becoren — BQ)

t
H=AN=ANg" =H,27 =H,e*| |H,=AN,

_ AH
AN,
- Luwrn y: Khi tinh d6 phong xa H, Hy thi chu ki phong xa T tinh bang don vi gidy (s).
111. PHAN UNG HAT NHAN
Phuong trinh phan éng: 7 A+72 B—>2 C+2' D
1. Cac dinh luat bao toan
- Dlnh IUét bao toan so khoi: |A; + A, = Az + Ay
- Binh luat bao toan dién tich: |[Z; + Z, = Z3+ Z,4
- binh luat bao toan dong luong: P,+P,=P. +P,
- Binh lut bao toan ning lwong toan phan: Nang hrong tong céng trong phan ing
hat nhan la khong doi. ,
Chu y: Trong phan tng hat nhan khong c6 dinh luat bao toan khoi luong.
2. Xac dinh nang lwgng, téa hay thu bao nhiéu?
Trong phan ung hat nhan: 7 A+72 B—>2 C+' D
Cac hat nhan A, B, C, D co:
- Nang luong lién két riéng twong tmg 13: &, 6,. 65,6,
- Niang luong lién két tuong Gng 1a: AE,, AE,, AE,, AE,
- b6 hut khéi twong tng: Am;, Am,, Am,, Am,
a. Po hut khéi phan &ng: Am=Am, +Am, —Am, —Am,

- Lién hé gitra khéi lugng va do phong xa: |M
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b. Cong thirc tinh nang lwong caa phan wng hat nhan

Néu:

- Biét cac khéi luong: W = (My, - MJ)c”

- Biét nang luong lién két: W =AE, —AE,

- Biét d6 hut khdi cac hat: |W =(Am, —Am, )c’

- Biét dong nang cua cac hat: W = W, - W,

Chu ¥: p, n va electron c¢6 do hut khoi bang 0.
c. D€ biet phan ng téa hay thu nang luweng ,
Goi tong khoi lrgng caa cac hat nhan vé phai 1a mg, & vé tao thanh la m.

Néu:
* mp>m: phan &ng téa niang lreng
+ Nang lugng téa ra caa mot ph

an tng 1a: W’ = (mg - m)c*®

+ Nang luwong toa ra thuong o dang dong nang cua cdc hat.
Khi do cdc hat sinh ra bén hon cdc hat ban dau.

* me<m: phan &ng thu niang lweng

+ Nang lugng can cung cap téi thiéu dé phan @ng Xay ra (chinh 1a ning

lugng thu vao cua phan ang): Wpyin =

(m — mg)c®

+ Nang lugng thu vao thuong dudi dang dong nang ctia cac hat hoac buc

Xa.

Khi d6 cdc hat sinh ra khéng bén hon cdc hat ban dau.

+ Néu dong nang cac hat ban dau 1a W > Wy, thi: W = (m — mO)C2 + W’

(W’ la dong nang cac hat sinh ra)

3. Tinh ddng ning va van tdc cac hat cia phan &ng hat nhin, sir dung cic cich

Sau:

- Diing dinh ludt bdo toan ning lirong toan phan:

(Mm-mg)c® =W - W’

(Str dung do hut khéi cua cac hat nhan (m — mg)c?)

- Két hop dinh luat bao toan dong luong:

P.+P,=P.+P|=

Dung phuong phap giai toan b?mg vecto va hinh hoc.

(Pn)

- \2
>)

Tir d6 suy ra dai luong can tim vi du goc hop bai chiéu chuyén dong caa cac hat so

V&I mot phuong nao do...

Cac trwong hop dac biét khi so sanh dong niang cac hat sinh ra:

/’\ /4 A 14 A \ le mY
- Néu cac hat nhan dung yén thi: =
W,. my.
/( /4 . /4 \ A /( \ WX ! mxl
- N€u céc hat sinh ra c6 cung van toc thi: =—
W,. m,.

Chu y:

- Cong thurc gitra dong lugng va dong nang:
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- Nhiét toa ra khi d6t m (kg) chat c6 ning suat toa nhiét 1a L bang:
Q = Lm| (L 1a ning suat téa nhiét J/kg)
1KWh = 3600000J
* Cac trwong hop dac biét thwong gap
- Trwréc hét ta c6 dinh lugt bédo todn néing lweng: A+B—C+D

W, +W, =(m,—m,)c’+W, (gia st hat B ding yén) (1)
- Hai hat sinh ra cé van téc vuéng géc véi nhau:
Be L P = Pa=Pc+ Pp
= MW, +myW, =m,W, (2)
Tu (1) va (2) ta giai dugc We va Wp
- Mgt trong hai hat nhdn sinh ra vuéng goc voi hat
nhdn A:
Be L Pa= P5 = PA+Po ‘) l
= myW, -m.-W, =m,W,
Tu (1) va (3) ta giai dugc We va Wp

Pc

- Hai hgt nhén sinh ra giong hét nhau va vecto p cdc P
hat doi xirng va hop Vdi P, Vdi cdac gée ¢ bang nhau: N
Pa 2 m,W, p
4. COSQ =—2=c08° p=—L—~ » D,
Ta co: L0559 2p, ¢ 2m W, \
Nho do ta tim dugc We va Wp p
D

- Phéng xa sinh ra hai hat chuyén déng ngwoc chiéu:
Pc +Pp =0 P =—Pp
D¢ lon: pc = pp = McWe = mpWp
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