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MOT SO PHUWONG PHAP HOC TAP HIEU QUA

Tac gia

Vii Tién LAm
Clic che b Ast il g0l cao Trong boe 124 vi i
i abp 2o |

LUYEN TAP CAN BAN

Hoc Ki kién thirc
co ban, nam virng
cac dang bai tap
(Hoc & trén lop
hoac cac khda
Pen-C)

On luyén mot.
cach chac chan,
bai ban, bd sung
cac dang toan
phtrc tap, nang
cao trinh d6, kha
nang

Lam cac dé thi
thr cta cac
trwdng noi tiéng,
ther stre voi cac
dé mure do cao,
luyén cac dé cac
nam trwéc cua Bo

Phan chia thoi gian trong qua trinh hoc tap

Ném vitng kién thirc cac chuong, 6n ki mét sb chwong quan trong hon

Trang

| 2
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CHUONG 1

DAO BDONG CO

C

L1

O t

D6 thi nang luong trong dao dong diéu hoa

Trang

| 3
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NOI DUNG 1. DAO PONG PIEU HOA.
1. Phuong trinh dao dong: x = Acos(wt + (p)|

2. Van tdc tac thoi: v= -0Asin(ot + @) = wA.cos(wt + g0+%)

SNX: v luén cung chiéu vé6i chiéu chuyén dong (vat chuyén dong theo chiéu duong thi v>0, theo
chiéu am thi v<0)
3. Gia tdc tirc thoi: a = -0*Acos(wt + @) = @’ A.cos(wt +p+7) =—a’x
SNX a luén hudng vé vi tri can bang
4a. Vat 6 VTCB: x = 0; |V|max = ©A; |ajmin=0 Vit & bién: x = £A; |[v|min = 0; |a|max = ©**
Tinh chat:  Khi vat chuyén dong tir VTCB ra VTB la chuyén dong cham dén (a.v<0), khi vat
chuyén dong tir VTB vé VTCB la chuyén dong nhanh dan (a.v>0)..
Gia téc va liec kéo vé luén hudng vé vi tri can bang
4b. Luc kéo vé (Luc hdi phuc): |F, = —mw’x = m.a

* Pac diem: + La luc téng hop céac luc
+ La lyc gay dao dong cho vat
+ Ludn hudng vé VICB
+ Bién thién diéu hoa cung tan so, ngugc pha voi li do.
2 2 2
5. Hé thire doc 1ap: 4° =x° +v_2 a=-0°x A :V—2+a—4
® o o

Tir biéu thire ddc lap, ta suy ra cic dothi phu thudc giira cac dai lwong:

*x, v, q, F déu phu thudc vao thoi gian theo do thi l}inh sin
* Cac cap {x,v}, {a,v}, {F;v}! vudng pha nhau nén d6 thi hinh elip
* Cac cap {x;a}, {a,F}. {x,FF} phu thuoc vao nhau theo do thi 1a duong thang qua goc toa dg.

6. Conang: |[W=W,+W, = %ma)zA2 = %kA2

L. 1 1 . .
Vi W, = Emv2 = Ema)zAzsm2 (ot + @) = Wsin® (ot + @)

1 1
W, = Ema)zx2 = Ema)ZAzcos2 (ot + @) = Wcos® (ot + @)
NX. Dao déng diéu hod cé tan sé géc la o, tan sé f, chu ky T. Thi dong ndng va thé ndng bién thién
VOl tan so goc 2w, tan so 2f, chu ky T/2
7. Van toc, vi tri cia vat ma tai dé:

* Pong ning bang n 1an thé ning W,=nW :x=%
* Thé nang bing n 1an dong nang W =nW, :x=+A4. |—— —sv=+
g g ong g W, d P m

NX: Trong mét chu ki, c6 4 1an dong ning bang thé ning tai hai vi tri x = iA—;/E va ¢t tuan hoan

thoi gian 1a T/4 thi cing bang nhau.
8. Pong ning va thé ning trung binh trong thoi gian ng( neN’, T:chu ky ) la: % =%ma)2A2

’ P , , il
9. Khoang thoi gian ngan nhat dé vat di tur vi tri ¢6 11 do x; dén x» .
* Cach 1. Dung cong thuc két hop PTLG
_N VI
_ cosp =—- Trang
A y . \ X X
Atz—(o:M VOl va(0<g,p, <7) A SV 5
® ® X, | 4
cosQ, = j Ap
Nhém LED Home Group " wNiim 2017
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* Cach 2. Dung truc thoi gian

+ Truc thuong:
| | | | |
I ! ! | |

-A 1 | x| 1 x O 1 x A
{ =—arccos— { = —arcsin u t =—arcsin— t= larccos i
o A o A o A @

v

+ Truc dac biét:

. VTCB
Bienlim) s Af7 A A AFT AT Bign(dudng)
a2 2 2 o 7 7T,
| | | | | L
11 | | | | 1 11
TA2 T4 T T2 T2 /24 T/ T/12
o o L ———— . S ————————— . . T ——————————— . E———————— . S
* Cach 3. Dung CASIO.
X.
@ —a | cosa2=j | Shift _cos ™ — Shift _cos>2 |
At =12 i 0<a,a,<z  |CASIO570VN: At = 4 A
@ X, @

cosa, =—
A

10. Chiéu dai quy dao: 1= 24
11. Quang dwdng dac biét

- Quang duong di trong 1 chu ky ludn 1a 4A;

- Quang duong di trong 1/2 chu ky ludén 1a 2A

- Quéng duong di trong 1/4 chu ky 1a A khi vat di tir VTCB dén vi tr bién hoic nguoc lai
12. Quing dudng vat di dugc tir thoi diém t; dén to.

= Acos(at, +@) {xz = Acos(at, + @)
v, =

T X \ : A A
Xéc dinh: { (v1 va vz chi can xac dinh dau)

va
v, = —wAsin(wt, + @) =—-wAsin(wt, + @)

Phan tich: t, —ti =nT + At (n eN; 0 <At <T)
Quang duong di dugc trong thoi gian nT 1a S; = 4nA, trong thoi gian At 1a Ss.
Quing dudng tong cong 1a S=S; + S»
Luu y:
+Néu At=T/2 thi S, =2A
+ Tinh S béng cach dinh vi tri xi, x2 va chiéu chuyén dong cua vat trén truc Ox
+ Trong mot s6 truong hop co thé giai bai toan bang cach sir dung mbi lién hé giita dao dong
diéu hoa va chuyén dong tron déu s& don gian hon.

+ Tdc d6 trung binh cua vat di tir thoi diém t; dén to: v, = v6i S 1a quang duong tinh

L=t
nhu trén.
13. Bai toan tinh quing dudng 16n nhat va nhé nhat vat di dugc trong khoang thoi gian 0 < At < T/2.
Vit ¢6 van toc 16n nhat khi qua VTCB, nhé nhét khi qua vi tri bién nén trong ciing mot khoang thoi
gian quing dudng di duoc cang 16n khi vat & cang gan VTCB va cang nho khi cang gan vi tri bién.
Str dung mdi lién hé gitta dao dong diéu hoa va chuyén duong tron déu.
Goc quét Ap = oAt.

Quang duong 16n nhat khi vat di tir M; dén M, ddi xtg qua truc sin (hinh 1)|S v = 2A sinM

2 Trang
Quéng duong nhé nhat khi vat di tir My dén M, ddi xing qua truc cos (hinh 2)(S,, =24(1- cos%) 5
Nhom LED Home Group Nam 2017
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Luwu y: + Trong truong hop At > T/2 M 2 LN M .
Tach At:nZ+At' : PA(p : 2
: N\
trong do neN*;0<At'<g T o :»1 —> >

Trong thoi gian ng quang duodng

ludén 1a 2nA
Trong thoi gian At’ thi quang duong 16n nhat, nho nhat tinh nhu trén.
+ Toc dd trung binh 16n nhat va nhé nhat cia trong khodng thoi gian At:

S \ Svin e , A
Vi = —2 va v, =—2 v SMax; Smin tinh nhu trén.
At At

13. Cac budc 1ap phuong trinh dao dong dao dong diéu hoa:

* Tinh o: a):am—axzz—”IZﬂ'fZZﬂ'ﬁ:\/E:\/g: £
Vmax T At m [ Alo

, A A A Y a V2 v:oa?
% Tlnh A: A — - _ ‘max min _ “max _ m;x — x2 +_2 — _2+_4
2 2 0] w w o o

. N 4sA tea aX 1. . x = Acos(at, + @)
* Tinh ¢ dya vao diéu kién dau: luc t = to (thuong to = 0) ,
v =—wAsin(wt, + @)

Luuy:
+ Vat chuyén dong theo chiéu duwong thi v > 0, nguoc lai v < 0
+ Trude khi tinh ¢ can xac dinh 18 @ thudc goc phan tu thir may cua dudng tron lugng giac
(thuong lay - < @ < 7)
14. Cac bude giai bai toan tinh thoi diém vat di qua vi tri da biét x (hodc v, a, W, Wq, F) lan tht n
* Giai phuong trinh lwong giac 1dy cac nghiém cta t (V4i t > 0 = pham vi gia tri cia k )
* Liét ké n nghiém dau tién (thuong n nho)
* Thoi diém thir n chinh 13 gi4 trj 16n thir n
Luuy:
+ D¢ ra thuong cho gia tri n nho, con néu n 16n thi tim quy luat dé suy ra nghiém thir n
+ C6 thé giai bai toan bang cach sir dung mdi lién hé giira dao dong diéu hoa va chuyén dong
tron déu
15. Cac budc giai bai toan tim sd 1an vat di qua vi tri da biét x (hodc v, a, Wy, W, F) tir thoi diém t;
dén 0.
* Giai phuong trinh lugng gidc dugce cac nghi¢m
*Tu t) <t<ty = Pham vi gid tri cia (V6i k € Z)
* Tong s gia tri cia k chinh 14 s6 1an vat di qua vi tri d6.
Luru y: + Co thé giai bai toan bang cach st dung méi lién hé giira dao dong diéu hoa va chuyén
dong tron déu.
+ Trong mdi chu ky (mdi dao dong) vat qua mdi vi tri bién 1 1an con céc vi tri khac 2 lan.
16. Cac bude giai bai toan tim li dd, van toc dao dong sau (trude) thoi diém t mot khoang thoi gian
At.
Biét tai thoi diem t vat c6 1i do x = xo.
* Tir phuong trinh dao dong diéu hoa: x = Acos(wt + @) cho x = xo
Lay nghiém ot + ¢ = o v6i 0<a <7 Gng véi x dang giam (vt chuyén dong theo chiéu 4m vi v < 0)
hodc ot + @ = - o ng véi x dang tang (vat chuyén dong theo chiéu duong)
* Li d va van téc dao dong sau (trudc) thoi diém do At gidy 1a
X = Acos(fwAt+ ) hod X = Acos(twAt— ) | 6
{ {v =—wAsin(zwAt — a)

Trang

v=—-wAsin(toAt + )

Nhom LED Home Group Nam 2017
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17. Dao dong c6 phuong trinh dac biét:

*x =a+ Acos(ot + ¢) vdi a = const

Bién do 1a A, tan s6 goc 1a o, pha ban dau ¢

x 1a toa d0, xo = Acos(wt + ¢) 1a li do.

Toa d0 vi tri can bﬁng x=a,toadovitribienx=at A
Van tbc v =x" = xo’, gia tbca=v’ =x"=x¢”

Hé thirc doc 1ap: a = -0’xo AP =x}+ (é)2

* x =a+ Acos*(ot + @) (ta ha bac)

Bién do A/2; tan s6 goc 2, pha ban dau 2¢.

NOI DUNG IIA. CON LAC LO XO

\ . 2 N . 1 1
1. Tan s6 goc: (o = E;chuk}‘/: T=—7z:27z,fﬂ;t€ms€): f:—:ﬁz— L3
k T 2z 27 \m

m ®
Diéu kién dao dong diéu hoa: Bo qua ma sat, luc can va vat dao dong trong gidi han dan hoi
1 1 . . 3
2.Conang: W =—mw°A> =—kA®
& 2 2 i -A )
3. * D0 bién dang cua 10 xo thing dimg khivat s VICB: & 8 | fen

mg /Al Ali Al
AIZTDTZQJZ' y— 9] Chi gi?ln, (0] n
g khong nén glan

* PJ bién dang cua 10 xo khi vat & VTCB véi con ldc 10 xo0 A
nam trén mat phang nghiéng c6 gbc nghiéng a:

v A{

; Y |

AL =T8S o | A \ M
gsina Hinh a (A <AJ) Hinh b (A > Al)

+ Chiéu dai 16 xo tai VTCB: Icg= Iy + Al (Ip 1a chiéu dai tuy nhién)

+ Chiéu dai cyc tiéu (khi vat & vi tri cao nhét): Iy, = lp + Al — 4

+ Chiéu dai cuc dai (khi vat ¢ vi tri thip nhat): Iy =1l + Al + A
= lce = (Ivin + Inax)/2

+ Khi A >Al (Véi Ox hwdng xuong):

- Thoi gian 16 xo nén 1 1an 14 thoi gian ngén nhat dé vat di

tir vi tri x; = -Al dén xo = -A. |Az,, = 280 _ garccosM X
O] A
- Thot gian 10 xo gian 1 1an la thoi gian ngan nhat dé vat di
N A 2 A
trvitri xi =-Aldénx2 = A, |At,,, =T -At,,, =T ——arccosi—A” M2
®

Luwu y: Trong m(f)“t dao dong (mdt chu ky) 10 xo nén 2 lan Hinh v& thé hién thoi gian 16 xo nén vd
va giﬁr‘l 2 lan. Vo'fi‘A < Al thi 10 xo chi gian, khong nén. gidn trong I chu ky (Ox huwdng xuéng)
4. Luc kéo ve hay luc hoi phuc F, = —kx=-mo’x=m.a
Pic diém:  * La lyc gay dao dong cho vat.
* Ludn huéng vé VICB
* Bién thién diéu hoa cung tan s, nguoc pha véi li do
5. Lwc dan hdi 12 lwc dwa vat vé vi tri 10 xo khong bién dang.
C6 d6 16m Fan = kx™ (x” 14 d6 bién dang cua 16 x0)
* V6i con ldc 10 xo ndm ngang thi luc kéo vé va luc dan hoi 12 mét (vi tai VTCB 16 xo khéng bién
dang)
* Vi con lac 10 xo thang dimg hodc dit trén mat phang nghiéng Trang
+ Do 16n luc dan hoi c6 biéu thirc:
* Fan= k|Al + x| v6i chiéu duong hudng xudng
* Fan=Kk|Al - x| v6i chiéu dwong huéng 1én

| 7
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+ Luc dan hoi cuc dai (Iuc kéo): Fuax = k(Al + A) = Fimax (lGic vat & vi tri thdp nhét)
+ Luc dan hdi cuc tiéu:
* Néu A < Al = Fuin = k(Al - A) = Fiuin
* Néu A > Al = Fuin = 0 (lac vat di qua vi tri 10 xo khong bién dang)
Luc day (luc nén) dan hdi cuc dai: Fmax = k(A - Al) (lac vat & vi tri cao nhat)
6. M6t 10 xo0 ¢6 d6 ctng k, chiéu dai / dugc cat thanh cac 10 xo c6 do cing ki, ko, ... va chiéu dai
twong ung la /;, I, ... thi c6: kl = kil; kol = ... . :
7. Ghép 10 xo: ]

o4 11T 1
*NOitiep —=—+—+... 7007
k kK em— k,
:>T2:T12+T22 k, Kk,
*Song song: k=ki+ko+ ... AQ—W@WB
111 R
T2 - ]_{2 ]_'22 ees —- (‘) X

8. Gan 10 xo k vao vat khéi luong m; dugc chu ky Ti, vao vat khdi luong mz duge Ta, vao vat khoi
lugng mi+m; dugc chu ky Ts, vao vat khdi lugng m; — my (m; > mo) dugce chu ky Ta.
Thitaco: I} =T +T,) va I} =T - T,
IIB. MOT SO DANG TOAN PAC TRUNG CUA CON LAC LX - DPPH
1. Bai toan hé hai vat dao dong trén cung 1 10 xo, diéu kién dé hai vat khong roi hoic
trugt trén nhau.
a) Vat m; duoc dit trén vat mo dao dong diéu hoa theo phuong thing

dung (hinh 1). D& vat m; ludn ndm yén trén my trong qua trinh dao dong EE? i
thi: g_:._-_g K
AS(m1+m2)g:>AmaX=%=(ml+m2)g<:>m12—m2 E":E

@ k m>
b) Vat m; va me duge gan vao hai dau 16 xo dit thang dimg, mi dao L
dong diéu hoa (hinh 2). Bé m nam yén trén mit san trong qué trinh m; Hinh 2

dao dong thi:

A< (m, +m,)g =4 = (m, +m,)g
k - k \ r 3

c) Vat m; dat trén vat my dao dong di€u hoa theo phuong ngang. HE so6 Hinh 3

ma sat trugt gitta m; va mp 1a p, bd qua ma sat gitra mo va mat san (hinh 3). Bé m; khong truot trén

1
TRTIIEE

@ k Hug
2. Bai toan va cham. (Chi 6n va cham mém, bé va cham dan hdi).
Vat M gan vao 10 xo c6 phuong ngang va M dang ding

A A f ALk . f k I I . -
yén, ta cho vat m c6 van toc vo va cham vo1 M theo phuong I_/mm\_. v,
cua 10 xo thi:

my trong qua trinh dao dong thi: 4< u

e , Ao AL A ), ~ M
e Néu m dang dung yén & VTCB thi van toc cuia hé —
ngay sau va cham la van tdc dao dong cuc dai. Tacod: |jv=v,_, = A/l[nvo => Bién d6 cua h¢ sau
+m
k
va cham: 4= Yio=
I M+m
Trang
| 8
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NOI DUNG III. CON LAC PON
1. Tan sb goc: a)z\/g; chu ky: T=2—7[=27Z'\/z; tan so: f:lzﬁzl £
/ @ g T 2n 27\l
Piéu kién dao déng diéu hod: Bé qua ma sat, luc can va oo << 1 rad hay So <</

2. Luc hdi phuc |F = —mgsina =-mga = —mg; =—ma’s

Luu y:

+ V6i con lic don Iyc hdi phuc ti 18 thuan vé6i khéi luong.

+ Vi con lc 16 xo luc hdi phuc khong phu thudc vao khdi lugng.
3. Phuong trinh dao dong:

s = Socos(wt + @)  hoac a = aocos(wt + @) v s = al, So = aol

= v=5"=-mSesin(wt + ¢) = -olaosin(wt + @)

= a=v =-w’Socos(ot + @) = -0*laocos(ot + @) = -0’s = -w’al
Luwu y: So dong vai tro nhu A con s dong vai tro nhu x
4. H¢ thtrc doc lap:

2
*a=-w’s = -0’/ * 82 =57 + (L) * ol =a’ +
0] gl

< 1 1 mg 1
5. Conang|W = —ma*S? =——=8? ——m la? = —ma*l*a?
g 2 0 2 ;20T gl 5 0

6. Tai cing mot noi con lac don chiéu dai /; ¢6 chu ky Ti, con lic don chiéu dai /> ¢6 chu ky T2, con
lac don chiéu dai /; + > ¢6 chu ky Ta,con lic don chiéu dai /; - 1> (I;>12) ¢6 chu ky Ta.

Thitacod: Ty =T +T) va I} =T -T;

7. Mt s6 cong thirc cin cha y.

a) Con lic don dao dong tudn hoan: Khi con lic don dao dong vdi ap bdt ky. Co ning, van toc va luc
cing cta soi ddy con lic don

*Conang: W =mgl(1-cosa,);

* Vantoe:  v= i\/2gl(cosa —cosa )
* Luc cang: T, =mg(3cosa —2cosa, )

Luu y: - Cac cong thic nay ap dung dang cho cho tat ca gia tri ciia o
b) Khi con lac don dao dong diéu hoa (oo << 1rad) thi:

* Co nang: W=%mgla§;

*Vantoc: v=+gl(a} -a®)
*Luccang: T.=mg(1-15a" +a;)
Luu y: - Cac cong thl:}’C nay chi ap dung cho CLd dao dong diéu hoa (oco§ 10°).
8. Bai toan khi con lac don chiu thém tac dung cia lyc phu khong doi:
Lyc phu khong doi thuong la:
a) Ll.rcquéntinh:ﬁ’":—m;,dél('mF=ma W(I?'N«Zz) o
e Truong hgp con lac treo trong xe 6t6 chuyén dong theo phuong ngang bién d6i déu (nhanh

/
dan hodc cham dan déu) véigiatdcathi g'=\ g’ +a’ =T'=2x ——<T
g +a

Luu y: + Chuyén dong nhanh dan déu a™v (v co huéng chuyén dong)
+ Chuyén dong cham dan déu atv Trang
e Truodng hop con lac treo trong xe 6-t0 chuyén dong trén mit phang nghiéng bién doi déu voi | 9
gia tc a hop voi phuong ngang goc a.

Nhom LED Home Group Nam 2017
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Khi d6 gdc 1éch ctia day treo tai vi tri cAn bang méi hop véi phwong cha vi tri can bang
cll goc f3:

A, o an e " a—gsina mg cos F cosa
+ Néu xe chuyén ddng xudng doc: tan f = & ;=8 ;gl=—= g )
gcosa cos m cosf
n o an AL 1 a+gsina mg cos o F cosa
+ Néu xe chuyén dong lén doc: tan S = & ;=8 PP { _
gcosa cos m  cosf

e Treo mét con lic don trong mot toa xe chuyén dong xudng déc nghiéng o so véi phuong
ngang, hé s0 ma sat giita banh xe va mat duong la p. Khi d6 chu ki dao dong nhé ctia con
lacla: T=2x /

g cos a\/ 1+ 1
e Con lic treo trong thang may di 1én (xudng) nhanh (cham) dan déu.

+ Thang may dimg yén hoic chuyén dong thang déu: 7 =2r \/z .
g

/
g+a

+ Thang may di 1én nhanh dan déu hic di xudng cham dan déu véi gia tde a huéng lén: T =27

+ Thang may di 1én cham dan déu hic di xubng nhanh dan déu véi gia tdc a huéng xubng: T =27 / ! .
g +a
b) Luec dién truwong: F =gE,do 16n F = |qE

N (Néuq>0:>I?TTE;cbnné'uq<O:>FN«E)
* Con lac don nhiem dién trong dién truong co phwong ngang:
g>0=>EMF | _
g<O0=EMNF : .

e Luc dién truong: F =q¢.E ; {

( E : vec-to cuong do dién truong (V/m); q: dién tich (C)).
e Truong hop tu dién phang: E :%
Véi: U la hiéu dién thé giita hai ban tu dién (V).
D 1a khoang céch gitra hai ban.

e Trong lyc hiéu dung. Gia tdc hiéu dung.
- Goi trong luc hiéu dung 1a P’, va c6 gia tc hiéu dung g’ khi d6:

o P+F . 4
P! :P+F:mg :>g :—:g+a(l) voi F:q.E:m.a:a—q—
m m

(2
m
- Chiéu (1) 1én phuong soi day ta co:

TR |

27[\/7 IICOS =T+/cosH

+ Vi tri cAn bang m&i cua con 1ac 14 O’ léch phuong so véi phuong thang dimg mot goc 8 (theta):

- D6 16n: |a =

+ Gia toc hiéu dung: g'=

voi tan@zizﬁ.
< - X g A A \ Ve 2 Ve Trang
*Con lac nhiém dién trong dién trurong co phwong thang dirng.
—~ |g>0=EMF | 10
Luc dién truong: F = ¢.E ;
g<O0=EMNF
Nhom LED Home Group Nam 2017
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( E: vec-to cuong do dién truong (V/m); q: dién tich (C)).
- Goi trong luc hi¢u dung 1a P’, va gia toc hiéu dung la g’ khi do:

N i
P'=P+F=mg'=>g'=——=g+a (2) vO1 F=q.E=m.a:>a:q— -bg 16n: a=‘£
m m m

l
lg—al

e Truong hop luc dién trudng hudng 1én (nguoc chiéu trong luc): g’=|g — a| » T’=2n

¢) Luwc diy Acsimét: F = DgV/ (F ludng thing dimg huéng 1én)
Trong dé: D 1a khéi luong riéng cua chét 1ong hay chét khi.
g 1a gia toc roi ty do. , )
V 1a thé tich ctia phan vat chim trong chat 16ng hay chat khi do.
Khi do: P'=P+F goi 14 trong lyc hiéu dung hay trong luc biéu kién (c6 vai trd nhu trong luc f’)

- F cgn e 4 N ‘A . A \ + R < A
g'=g+— goila gia toc trong truong hi¢u dung hay gia toc trong truong bi€u kién.
m

Chu ky dao dong ctia con lac don khi d6: T'=27 L'
8
e Goi Do 1a khéi luong riéng cua luu chét (10ng hay khi), D 1a khéi luong riéng ca vat d6 khi

d6 chu ki dao dong cua vat trong luu chitla: T=2x

d) Cac truong hgp dic biét:
* F c6 phuong ngang: + Tai VTCB day treo 1éch v6i phuong thing dung mét goc co: tana =£ thi

[, F, .~ F -
g'= gz+(—)2 Vlazﬂj_g
m m

* F ¢6 phuong thing dung thi g':giﬂ vi Z:ETTghoéc Z:ETig
m m m

— —

—

P . A A F .- F -
+Néu F huéng xuong thi g'=g+— via=—"TTg
m m

+Néu F huénglénthi  g'=g—— via=—1g

m m
9. Con lic veéng dinh: Gom con lic don vat nho khéi
luong m, vat qua vi tri can bé“mg day treo bi chan bdi mot
chiéc dinh, khi d6 con lic s& dao dong thanh 2 phan khac
nhau d0¢ dai va chu ki.
* Cdc cong thucc ap dung:
a) Chu ki cua CLVD:

-Bidu dién theo T1 va Ta: T'= %(TI +T))

-Biéu dién theo Iy va L: T=—=(Jl, +\/,), Ldy 7> =10,

Je
g=10m/s> > T=JI +\[I,

b) B cao cua CLVD so voi VICB: A =h,

¢) Ti s6 ddy treo dao dong hai bén VTCB: Trang
2
_Gée 16n: L_1=cosa _Goécnho: Lo| % | 11
I, 1-cosq I a
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d) Ti s6 luc cang day treo & VIB:
2 2
- Goc lom: I, _cosa, - Goc nho: £:1+M
T, cosa, T, 2
e) Ti s6 luc cing ddy treo trude va ngay sau khi vudng chét O:
r 1o L - , .. T
- Gée lon: 1= 37005 -Gocnhd: L=1+a; -
Ty 3-cosa, T

NOQI DUNG IV. TONG HQP DAO PONG

1. Tong hop hai dao dong diéu hoa ciing phuong ciing tan sb x; = Aicos(ot + ¢1)

va X2 = Ascos(ot + @2) duge mot dao dong diéu hoa cing phuong

cung tan sb x = Acos(wt + o). y
Trong d6: A° = A + A +2 A A,cos(p, — ;)

A sing, + A4, sin @,

tan @ = M e
Acosp, + A,cos @, . __
voi I <@ <2 (néugi<@2) b/ A
* Néu A = 2kn (x1, X2 cing pha) = Amax = A1 + Ao ;—:"' Kl_,,,-‘}.&._,
* Néu Ap = (2k+1)m (x1, X2 nguoc pha) = Awmin = |A1 - Ay ol ¥re o E——
= |A1-Ax] SA<AI+ A Q

Téng hop 2 dao déng lech pha bat ky

2. Khi biét mot dao dong thanh phan x; = Ajcos(ot + ¢1) va dao
dong tong hop x = Acos(wt + ¢) thi dao dong thanh phan con lai 1a x2 = Axcos(wt + @2).
Trong d6: A; = 4> + A} —2AA,cos(p—@,)

Asing— 4 sing, Vo @1 <o <@ (néu P1<¢2)

tan @, =
& Acosep— A cosg,

3. Néu mot vat tham gia dong thoi nhiéu dao dong diéu hoa cing phuwong cung tan sb x; = Ajcos(wmt
+ @1; X2 =Ascos(ot + ¢2) ... thi dao dong tong hop ciing 14 dao dong diéu hoa cung phuong cing
tan s6 x = Acos(ot + @).

Chiéu 1én truc Ox va truc Oy 1L Ox.

Ta duoc: A = Acosp = Acosg, + A,cosp, +

4. Giai bing CASIO FX 570VN:
- Mode 2 (Bat ché d¢ tinh Radian
- Nhép dao dong AZ¢..., Shift (-) 1a ddu £

A, =Asing =4 ;sing, + 4,sing, +... - Bim Kkét qua: Shift2 3 =
A .
= A=[4] + 4] va tang= A—y VOl @ €[QMin;(PMax]

X

NOQI DUNG V. DAO PQONG TAT DAN - DAO PONG CUONG BUC - CONG HUONG

1. Mot con lac 10 xo dao d(f)ng, tat dan véi bién do A, hé sO ma sat .

* Quang duong vat di dugc dén luc dung lai la:

g kA :a)2A2 -
Vv

* DA oidm hidn da X C1x. Ay dumg A4ug o C |

Do giam bién d6 sau moi chu ky la: A4 = T v v N\

2
* S6 dao dong thyc hién dugc: N = A_ Ak _od

A dumg  4ug A
* Thoi gian vat dao dong dén luc ding lai:
AKT  mwA
At=NT =" =2 (Néu coi dao dong tit dan c6 tinh tuan hoan véi chu ky T = —)
4umg 2ug w
3. Hién tuong cong huong )géy ra k‘hi: f:z fo hay ® = wo hay T = To Trang
Voi f, o, T va fo, o, To 12 tan so, tan s6 goc, chu ky cua lyc cudng birc va cua hé dao dong.
| 12
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CHUGONG 11

SONG CO

\ \ ! 7 #
. B \ | [ A . 2
\ . \ 1 [ 3 »
\ A VR ] " ’ S —— _,.. 3 .
» gy N | | N ! \ WIRIN P
SN T R W T ' ( : ]
S\aAVYalslifeds ALTARANS , )): SRR R mewp—ged
A \ i f B
ARG ERE, R
Qo Il GRS N RS B
g | 1 P by
AV ENETE AR AN ALY
s el e sl "‘ B e B
I F i1 i I % W 1
/ ' F i \ | % % \ J u
/ / ! i . \ \ \
Fi F I 1 L LY
r 7 i i LY *

Giao thoa song co hoc

CA4 voi phat ra &m thanh

Séng dm phan
%2 boi dbi
turong gan do

Song mat nudce

Ca vei nghe im thanh phan xa dé biét déi
twreng dang & diu

Trang

| 13
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NOI DUNG 1. SONG CO HQC "

1. Bu6c song: A =v. T =v/f o _
Trong do: s
L: Bude séng; T (s): Chu ky song; f (Hz): Tan sb sé

Bube singi T(6): Chukysings {(Ho) Thnsbsong—— Ngx 7\
v: Toc do truyén song (tuong ing véi don vi ctia A) 0 B >
2. Phuong trinh song U x

Tai diém O: uo = Acos(wt + @) ‘
Tai di€ém M cach O mot doan x trén phuong truyén song.

* S6ng truyén theo chiéu duong cua truc Ox thi um = Amcos(ot + ¢ - =) = Amcos(ot + ¢ - 272'%)
v

* Song truyén theo chidu 4m cua truyc Ox thi  um = Amcos(ot + @ + o> ) = Aucos(ot + @ + 27:%)
A%

3. P§ léch pha giira hai diém cach ngudn mdt khoang xi, x2

|x1 _x2| |x1 _x2|
=2r
v A

Ap=w
Dat x,—x, =d,taco: Ap= 27r%
e Hai diém dao dong cung pha thi: Ap=k27=d =kA
e Hai diém dao dong nguoc pha thi: Ap=Qk+)r=d = (k +%j/1

e Hai diém dao dong vudng pha thi: Agpz(k+;j7r:>d (gdrij/l

Néu 2 diém d6 ndm trén mot phuong truyén song va cach nhau mot khoang x thi: Ap = w> = 27:%
\%

Lwu y: Don vi cua x, x1, x2, A va v phai twong ung véi nhau
4. Pic biét: Trong hién tugng truyén song trén sgi day, day dugc kich thich dao dong béi nam
chdm dién v6i tan s6 dong dién 1a f thi tAn sb dao dong cua day 1a 2f.
5. Nang llr(rng song (Li thuyet)
- Ti 1¢ v6i binh phuong cua tan so: f2

- Qué trinh truyén song 1a mot qua trinh truyén ning luong, truyén pha dao dong, truyén trang thai
dao dong
- Séng truyén mot chiéu khong gian thi nang lwong bao toan khong giam, séng truyén 2 chiéu
khong gian (mit phang) thi nang luong ti 1 nghich bac I khoang cach, song truyén 3 chiéu khong
gian (khong gian Oxyz) thi nang lugng ti 1€ nghich bac II khoang cach.
NOI DUNG II. SONG DUNG TREN DAY

Ay A ;o 5 s ‘~ < 1A B B
1. Mot so chi y. Khoang thoi gian gitra hai lan —@ E N N ____B____

. A - , A 5 . \ ﬁi-."------'_-."-'.------;-“.-';---- -':;‘N"----I---' N
so1 day cang ngang (cac phan tir di qua VTCB) la SCTTTTTI ey e ST
ntra chu ki song WALl
* Pau co dinh hodc dau dao dong nho la nat song. Thi nghiém vé syt tao thanh séng dung, 4

* Pau ty do 1 bung song

* Hai diém ddi xtmg v6i nhau qua nat song luén dao dong nguoc pha.

* Hai diém ddi xtmg v6i nhau qua bung séng ludn dao dong cung pha.

* Cac diém trén day déu dao dong vai bién do khong doi = ning luong khong truyén di

* Khoang thoi gian gitra hai 1an soi day cing ngang (cac phan tir di qua VTCB) 1 ntra chu ky.
2. Piéu kién dé c6 séng dirng trén soi day dai /:

a. Truong hop 1: Hai dau 13 nat séng;

. 1 . v Trang
-Chlélldéldéyl:k_ (kEN) ﬁc k :>/1 _21:>f min f__hankafmin
14
(tan SO gay ra song ding bang béi s6 nguyén lan tan sé6 nhé nhat gdy ra séng dirng) |
-S6 bung séng = s6 b6 séng =k; 86 niit séng =k + 1
Nhom LED Home Group Nam 2017
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b. Truwong hop 2: Mot dau 1a niit song con mot dau 1a bung song:
3 : A k
-Chicu dai day /=Q2k+1)- (ke N)= f, =(2k+ l)%: s =H = fio = Jo =77 hay [, =Qk+D S,
, (tan sé gdy ra song dirng bdng boi $6 nguyén 1é lan tan s6 nhé nhat gdy ra séng dimg)
-S0 bo song nguyén = k; S0 bung song = so nut song =k + 1

3. Phuong trinh séng dirng trén sqi ddy PQ (v6i dau P c6 dinh hodc dao dong nhé la miit song)
* Pau Q co dinh (nut song):

Phuong trinh song t6i va song phan xa tai Q: u, = Acos2z ft va u', =—Acos2z ft = Acos(2x ft — )
Phuong trinh song téi va song phan xa tai M cach Q Ik IC iB I I B
mdt khoang d 1a: SN\

,
! "

u,, =Acos(27zﬁ+27z%),u'M = Acos(27zﬁ—27r%—7z)
Phuong trinh song dung tai M: u,, =u,, +u',, N N N NN
Mt sdng B bung song

U, = 2Acos(27r% + %)cos(27rft - %) =2Asin(2x %)cos(27zft + %)

Bién d6 dao dong clia phan tir tai M: 4,, =24

COS(Zﬂ'i + E)‘ =24
A 2

. d
sin(2z —
( /1)‘

* Pau Q ty do (bung séng):
Phuong trinh song téi va song phan xa tai Q:

u, =u'y, = Acos2r ft

Phuong trinh song téi va song phan xa tai M cach Q
mdt khoang d 1a:

u, =Acos(27zﬁ+27z%) vau', = Acos(27rft—27r%)

M: ndt sang B: bung sang

Phuong trinh song dung tai M: u,, =u,, +u',,

u,, =2Acos(2x %)cos(Zﬂﬁ)

Bién d6 dao dong clia phan tir tai M: 4,, =24

d
cos(2z —
( /1)‘

Luu y:
* Véi x 1a khoang cach tir M dén dau nat song thi bién do: 4, =24

) X
sin(27 —
( /1)‘

* V6i x 1a khoang cach tir M dén dau bung song thi bién do: A, =24

d
cos(2r—
( A)‘

NOI DUNG III. GIAO THOA SONG
Giao thoa cua hai song phat ra tir hai ngudn song két hop S, Sz cach nhau mot khoang /:

*Piéu kién: Hai nguon két hop la hai nguon ciing tan sé va dj 1éch pha khéng doi theo thoi gian
Phuong trinh song tai 2 ngudn u, = Acos(2z fi +¢,) va u, = Acos(2z ft + @,)
Xét diém M cach hai ngudn 1an luot di, da

Phuong trinh song tai M do hai séng tir hai nguén truyén toi: M
d \ d

U, :Acos(27rft—27z71+(pl) Va u,,, :Acos(27rft—27r72+(p2) d; >
Phuong trinh giao thoa song tai M: uar = uinr + uzm

- Tran
uM:2Acos[7zu+%}cos[27zﬁ—7zd‘+d2+(p‘+(p2} !

A 2 A 2 S, S,

| 15
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A aA A . d—-d, Ap)\ ..
Bién d¢ dao dong tai M: 4,, =24|cos 7r7+7 vl Ap =, -,
Chu y: * S6 cuc dai: —L+%<k<+i+% (ke Z)
A 2z A 2r
* S cuc tiéu: _L_l+%<k<+i_l+ﬂ keZ)
A 2 2z A 2 2z

1. Hai nguon dao dong ciing pha (Ap =, —p, =0)
* Piém dao dong cuc dai: di— da = kA (keZ)
/

S6 duong hoic sé diém (khdng tinh hai nguon): —%< k <=

* Piém dao dong cuc tiéu (khong dao dong): di—do = (2k+1)% (kez)

Sé dudng hodc sé diém (khdng tinh hai ngudn): -é -% << % _%

2. Hai nguén dao déng ngwoc pha:(Ap = O -, =7)
* Piém dao dong cuc dai: di—dy = (2k+1)§ (kez)

S6 duong hoic sé diém (khdng tinh hai nguon): —% —% <k <%—%
* Piém dao dong cuc tiéu (khong dao dong): di— d2 = ki (keZ)

Sb duong hoic sé diém (khdng tinh hai nguon): —%< k <%

3. Hai nguon dao déng vuong pha:

Sb diém dao dong cuc dai bang sé diém dao dong cuc tiéu —%—% <k< %—%

Chi y: V61 bai toan tim s6 dudng dao dong cuc dai va khong dao dong giita hai diém M, N cach hai
nguon lan luot 1a dim, dam, din, don.

bat Ady = dim - dom ; Adx = din - don va gi1d st Adm < Adn.

+ Hai nguon dao dong cung pha:

e Cuyc dai: Adm < kA < Adn

e Cuc tiéu: Adwm < (k+0,5)A < Adx
+ Hai ngudn dao dong nguogc pha:

e Cuyc dai: Adwm < (k+0,5)A < Adn

o Cuc tiéu: Adm < kX < Adn

So gia tri nguyén cua k thod man cac bi€u thuc trén 1a s6 duong can tim.

NOI DUNG 1IV. SONG AM HQC
1. Cwong do am: (r_r__P -
tS S 4nR ) .

V61 W (J), P (W) la nang luong, cong suat phat am ciia nguén ‘ ‘
S (m?) 1a dién tich mat vudng goc voi phuong truyén Am (véi séng cau thi S la dién tich mat cau
S=47R?)
2. Mirc cwong do am: L(B) :1g]i Hoac L(dB)= 10.1g]i

0 0
Vé6iIo = 102 W/m? & f = 1000Hz: cuong d6 4m chuén.
e Xet tai hai di€ém A (cach nguon: Ra, cuong do am Ia, mirc cuong d am: L) va di€ém B (cach

nguodn: R, cudong d6 am Is, mirc cudng do dm: Lp) Trang
Khldé LB—LAZIOIOg ]—B :2010g & | 16
I, R,
Nhém LED Home Group Nim 2017
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3. Mt s6 dang khac
* Tan s6 do dan phat ra (hai dau day ¢ dinh = hai dau 13 nut song) 1 = k% (ke N¥*)

Ung véi k=1 = am phat ra &m co ban c6 tan sb f; :211

k=2,3.4... c6 cac hoa Am bac 2 (tin sb 2f), bac 3 (tan sb 3f)...

* Tan s0 do 6ng sdo phat ra (mdt dau bit kin, mét dau dé ho = mot dau la nit song, mot dau la

bung song) f = (2k + 1)411 (keN)

Ung v6i k =0 = am phat ra 4m co ban c6 tan sb f; :411
- k=1,2,3... c6 cac hoa am bac 3 (tan s6 3f1), bac 5 (tan s6 5f1)...
* Ong hinh tru c6 dd cao h, d6 nudc dén do cao ¢, dd cao cot khi 1a ¢. Khi d6 am trong 6ng phat ra
c6 cuong do 16n nhat néu miéng ong (dau ho) 1a bung séng dung:
1 A

E:h—x=(£+—j/‘t:>€mm =£<:>xmax =h——
2 4 4 4

Khi d6 k=0,1,2,3,... tng v&i cac hoa

A , OV ENIET n . | N hi\:
am thua 1,2,3,4,... vacd bacla 2k + 1) _{ — \) I
- 2/4
i i
Pl
X
g X
(a)
(b)
Trang
| 17
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CHUONG 111
DONG PIEN XOAY CHIEU

Nguyén tic tao ra dong dién xoay chiéu

Gopynght @ Addison Wesley Longman, Inc

Trang

. NN : : | 18
Céc t0 may phat dién tai gian may cia Nha may thuy dién Y-a-li.
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NOI DUNG I. PAI CUONG VE DONG PIEN XOAY CHIEU
1. Biéu thirc dién ap tirc thoi va dong dién tirc thoi:

u = Uopcos(mt + @u) va i = Iocos(wt + ¢i)

Vo1 @ = @u— @i 1a do 1éch pha cua u so véi i, co —%Sgpﬁ%
2. Dong dién xoay chiéu‘i = locos(2nft + i)
* Moi giay doi chiéu 2f l1an
* Néu pha ban dau ¢; = —% hodc ¢i = % thi chi gidy dau tién

d6i chiéu 2f-1 1an.

3. Cong thirc tinh thoi gian dén huynh quang sang trong mot
chu ky
Khi dat dién &p u = Uocos(mt + ¢y) vao hai dau bong den, biét den

chi sang 1én khi u > Uj.
At = hals V61 cosAp = ﬂ, (0 <A@ <m/2) hay |Az, = iarccosﬂ
[ U, [0 U,

4. Dong dién xoay chiéu trong doan mach R,L,C

* Poan mach chi c¢6 dién tré thuan R: uz cung pha véi i, (¢ = @u— @i = 0)

I:E va IO:ﬂ
R R

Luu y: Dién tro R cho dong dién khong ddi di qua va co 1 :% A UL

* Poan mach chi ¢c6 cudn thuin cam L:
ur nhanh pha hon i 1a /2, (¢ = Qu— @i = 1/2)

=< I, _Y s Z1.= oL la cam khang
ZL ZL

v

Luru y: Cudn thuan cam L cho dong dién khong ddi di qua hoan toan (khong can trd).

* Poan mach chi co tu dién C:
uc cham pha hon i 1a /2, (¢ = @u— @i = -1/2)

v

I:E va I, _Y% Vol Z,. L la dung khang
V4 wC

C C
Luu y: Tu dién C khong cho dong dién khong doi di qua
* Doan mach RLC khong phan nhanh
Tong tro

Z=\R+(Z, -2, 22U =\JU2+(U, -U.}* = U, =JU2 +U,, ~U,.)’

-7 Z,-Z

Z . R .
tangp:u;smgpz—c;cosgng VOl _%S(DS%

Uc

+ Khi Zy > Zc hay o >

= ¢ > 0 thi ¥ nhanh pha hon i

1
VLC
= ¢ <0 thi ¥ chdm pha hon i

1
\]LC uL &

+ Khi ZL = Zc hay @ =——— = ¢ =0 thi u cing pha véi i.

JLC

+ Khi Zr <Zc hay o<

71 =1c
uL

Ur

Ll </c

Luc do IMang goi 1a hién tuong cong hudng dong di¢n

5. Cong suat toa nhiét trén doan mach RLC: uL+uc ¥

* Cong suat trung binh: P = Ulcosp = I°R.

'UC v

Trang
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6. Pién ap u = U; + Upcos(wt + @) duoc coi gdm mot dién ap khong ddi U; va mot dién ap xoay
chiéu u=Uqcos(ot + ¢) dong thoi dit vao doan mach.
7. Tan s6 dong dién do mdy phat dién xoay chiéu mét pha co P cidp cuc, réto quay véi van tde n
vong/giay phat ra: f = pn (Hz)

Tw thong gui qua khung ddy cua may phat dién ® = NBScos(wt +¢) = Docos(mt + @)
Véi ®p = NBS 1a tir thong cuc dai, N 13 s6 vong day, B 13 cam tng tir ctia tir truong, S 13 dién tich
cua vong day, o = 2nf

Sudt dién déng trong khung dédy: e = ®NSBcos(wt + @ - %) = Eocos(ot + ¢ - %)
V&i Eo = oNSB 1a suét dién dong cuc dai.
8. Dong dién xoay chiéu ba pha 1a hé thong ba dong dién xoay chiéu, gy boi ba suat dién dong

xoay chiéu cung tan s, cung bién d¢ nhung dd 1€ch pha tirng d61 mot 1a ZT”

e, = E cos(wt —277[) i, = I cos(awt —2%)

e, = E cos(wt) trong trudng hop tai dbi xtng thi i, = I ,cos(wr)

e, = E cos(wt +2Tﬂ) iy = I cos(wt + ZTE)

~

z U E N,
9. Cong thirc may bién ap: |— =—=-—2=—"L| (1Iy tudn
g y p U, L 1N, (y g)

2
10. Cong suat hao phi trong qua trinh truyén tai dién niang: AP = U,ZP—2R
cos @

Trong d6:  -P 1a cong suit truyén di & noi cung cap

-U la dién &p & noi cung cap

-cos@ la h¢ s6 cong suat cua day tai di¢n
R = pé 1a dién tro tong cong cua ddy tai dién (lweu y: dan dién bang 2 day)
* PO giam dién ap trén duong day tai dién: AU = IR

* Hidu sut tai dién: H = P_PfAP‘IOO%

NOI DUNG II. BAI TOAN CU TRI TRONG PIEN XOAY CHIEU
1. Poan mach RLC ¢6 R thay doi:

2 2
* KhiR=|Z1-Zc| thi P, = Y
2|1z, -Z.] 2R
. ‘R:Rl 1 \ .7 . r l]2 2 . by U2
* Khi thi P cung gia tri. Tacod R +R, =—; RR, =(Z, -Z.)*, khi R=/RR, thi P,

R=R, pt “2JRR,

* Truong hop cudn day co6 dién trd Ro (hinh vE)
U? U? R L.Ro C

Khi R=2, =2~ Ry = P = - - mr—
2= Zel = Ry = P 212, -Z.] 2R+Ry) — ’—°
. U* U*
Khi R=\R2+(Z, -Z.)) =P, = -
0 ( L C) RM: 2(R+R0)

Y 2R +(Z,-Z.) +2R,
2. Poan mach RLC c6 L thay doi:

* Khi L =—— thi Imax = Urmax; Pmax cOn Urcwmin Luwen y: L va C mic lién tiép nhau
o C Trang
: RP+Z} . UJR*+Z.
*Khi Z, = > < thi U,,,, :TC Va U}y =U+U+UE; UG —UU e U =0 | 20
C
Nhom LED Home Group Nam 2017

www.facebook.com/aroupns/TaiLieuOnThiDaiHoc01



www.facebook.com/groups/TaiLieuOnThiDaiHoc01

Bi kip 6n tdp mon Vit li Vii Tién LAm
. P 1 1,11 2LL,
Vi L =L; hodc L = L thi UL c6 cung gia tri thi Urmax khi —=—(—+—)=> L=—"2"2
z, 27, Z, L+L,
: Zo++J4R* + 7 Lo
*Khi Z, =—~ < thi Uy, = 2R Luwu y: R va L mac lién tiép nhau
2 JAR? + 72 - 27,

3. Poan mach RLC c¢6 C thay dbi:
*Khi C=

77 thi Imax = URrmax; Pmax cOn Urcmin Loeu y: L va C mac lién tiép nhau
®

2 2
* Khi 7, =8 2

CMax ~—

UJR*+7?
thi Ugy === VA U2y =U° + U +UL: Uy Uyl ~U” =0
L
* Khi C = C1 hodic C = C; thi Uc ¢6 cimg gié tri thi Ucmax khi—— = - (——+——) = c= G +&
Z, 27, Z 2

G G

. Z, ++\JAR* + 7’
*Khi Z, =—+ L thi U 2UR

R = — Luu y: R va C méc lién tiép nhau
AR+ 72 -7,

4. Mach RLC c6 o thay doi:

. 1 \ \ 5 \ TV
* Khi @ =——= thi IMax = URrmax; PMax cOn Urcwmin Luen y: L va C mac lién ti€p nhau

JLC

2
*Khi o=+~ thiv,, =———2L  sxniw=-t|Et- & miy, - 2L
ClL R RNA4LC - R*C? LNC 2 RVALC -R*C?

c 2
* Vo1 o = o1 hodc @ = m2 thi I hodc P hodc Ur c6 cung mdt gia tri thi Imax hodc Pymax hodc Urmax

khia):m = tan sb f:\/ﬁ

NOI DUNG III. MOT SO DANG KHAC

1. Hai doan mach AM gdm R;L;C; nbi tiép va doan mach MB gém R2LoC, nbi tiép mic ndi tiép voi
nhau c6 Uag = Uam + UMB = uus; uam va upp cung pha = tanuyp = tanuy = tanums

2. Hai doan mach RiL:C: va R2L>C> cung u hodc cung i ¢6 pha I¢ch nhau A

Z

_ 4y - L %,

I ZC1 \
V61 tang, Ry va tang, =
1 2

tan ¢, —tan @,

(gia str @1 > @2)

Copr—p2=Ap = =tanAg

1+ tan ¢, tan @,
Truong hop dac biét Ap = /2 (vuéng pha nhau) thi tangtangs = -1.
VD: * Mach di¢n ¢ hinh 1 c6 u4s va uam 1€ch pha nhau Ag A R L MC B
O day 2 doan mach AB va AM ¢6 cung i va uss chdm pha hon w1 lllmw—— —
tang,, —tang,,
I+tang,, tang,,

= QaM— QAB =AQ = =tanAg Hinh 1

ZuZimZe _

Néu u4p vudng pha véi uay thi tane,, tangp,,=-1 = -1

R R

* Mach dién ¢ hinh 2: Khi C=C; va C = C; (gia su Ci> Cy) thi 11 va 1z 1éch pha nhau Ag
O day hai doan mach RLC; va RLC; ¢6 cung u4s A R I MC B
Goi \ \ aA 1A \ o

‘_ (,pl va @2 1a do 1éch pha ctia u4p so voi iy va iz e M’ .
thi cO @1> @2 = @1- P2 =A@
Néu I = I thi 1= -2 = Ap/2 Hinh 2

. - Tran
Néu I; # I thi tinh tang —tang, _ tan A !

1+ tan ¢, tan @,
| 21
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CHUONG 1V

DAO PONG VA SONG PIEN T

St lan truyén séng dién tir

Anten ctia Dai phat thanh va truyén hinh

Nam Dinh
>
>
>
>>
L K & &
- — <«
= S WY
»
»
»
>
>
Thi nghiém vé hién tuong cam ung dién tur Trang
| 22
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NOI DUNG I. MACH DAO PONG. DAO PONG PIEN TU.
* Pign tich tirc thot g = qocos(wt + @)

* Hiéu dién thé (dién ap) tic thoi u = % = %cos(a)t + @) =U,cos(wt + @)

Vii Tien Lam

* Dong dién tirc thoi i = q° = -oqesin(mt + @) = locos(wt + ¢ +%)

* Cam ung tu: B = B,cos(wt + @+ %) L C -

Trong do: = 1a tan sO goc riéng

1
VLC

T =27+ LC lachuky riéng

f= 1 1a tan s6 riéng
27N LC
9y
1 = =
R N7S
U =do_to_ 1y =10\/Z
C wC C
* Nang lugng dién truong: W, ~Lew :lqu:q—2 W zq—gcosz(a)t+(/))
' ' ) 27 2C ¢ 2c

2

* Nang lugng tur truong: W, = %Li2 = ;]—ésin2 (wt + @)
* Nang luong dién tur: W=W,+W, W= lCUO2 = lqOU0 o _ lug
' ' ' 2 2 2C 2
Chu y:
+ Mach dao dong c6 tan sb goc o, tan sd f va chu ky T thi Wa va W, bién thién véi tan sé goc 2o,
tan s6 2f va chu ky T/2
+ Mach dao dong c6 dién trd thuan R = 0 thi dao dong sé& tat dan. Dé duy tri dao dong can cung cip
o’C*U; ' U RC

2L

cho mach mot ning luong c6 cong sudt: P = IR =

+ Khi tu phong dién thi q va u giam va nguoc lai ’

+ Quy udc: q > 0 ing voi ban tu ta xét tich dién duong thi i > 0 trng véi dong dién chay dén ban tu
ma ta xét.

NOQI DUNG II. SO SANH GIUA DAO PONG PIEN VA DAO PONG CO

Pai lwgng co | Pai lwgng dién Dao dong co Dao dong dién
X q X"+ ox=0 Q+oq=0
: |k R
\ i o=\ e
L x = Acos(ot + ¢) q = qocos(wt + @)
1 . . .
k vl v=X"=-0Asin(ot + @) 1=q = -oqosin(wt + @)
F u A =+ (1) G =g+
[0 w
U R W=Wgq+ W; W=Wgq+ W;
W W, (We) W =1 myv? W= LLi2
2 2 Trang
_ e _q
Wi Wa (W) Wi 5 kx Wi e 23
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* Cac hé¢ thirc ap dung:

2

, C a2 q . L .
P=*+=v hay I! =i* + 2= +q¢’0* hay U* =u* +=1*
0 I Yy 1 Y q y U, C

— _2 [ ’ iz_ i ’ 12:
ot (i g (] 2]
\/ (I -i*) = +\/U2——z hay i =+ f—(U2 —u’) = / _%

NOI DUNG III. SONG PIEN TU

1. Budc song dién tur
Van tdc lan truyén trong khong gian v=c = 3. 108m/s. May phat hodc may thu song dién tir sir dung
mach dao dong LC thi tan s6 song dién tir phat hodc thu dugc bang tan s riéng ctia mach.

Budc song cua song dién tr 4 = f =27v\LC

trong d6 v 1 vén tdc truyén song trong moi truong (thuong ldy v =c = 3.10° m/s)
2. Diy bwéc séng: Mach dao dong c6 L bién doi tir Lvin — Limax va C bién ddi tir Caviin = Cwax
thi budc song A cua song dién tir phat (hoac thu)

Amin tuong ung voi Lvin va Cwin
7\4Max tu‘O‘l’lg ﬁ‘l’lg Vél LMax Vé CMax

BANG PHAN CHIA DAY TAN CAC LOAI SONG

Day song Budc song Tan sb Ung dung chinh
-Thong tin dién bao
Soéng dai > 1000 m 300 kHz -Thong tin lién lac
dudi nude
Séng trung 1000 m +~ 100 m 300 kHz + 3 MHz -Thong tin mat dat
. z . i -Lién lac xung
Song ngan 100 m +10m 3 MHz + 30 MHz quanh Trdi d4t
Séng cwe ngin 10m =+ 0,1 m 30 MHz = 3000 MHz | -Thong tin vii tru
Trang
| 24
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CHUONG V
SONG ANH SANG

Isac Newton va hién tuon tan sic 4nh sang qua ling kinh

Cau vong ¢ Sa Pa

Trang
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NOI DUNG I. LANG KINH. TAN SAC ANH SANG
1. Tan sac. Lang kinh Mt Troi
= M
‘H E_rj/
G <]

Van dung dinh luat khuc xa anh sang: » sini = n, sini,

sini, =nsinr; A=1+r,

e (Cong thirc ling kinh: { * Pic biét khi:A, i < 10° thi D= A(n-1)

sini, =nsinr, ;D =i +i,— A4
o Khi goc chiét quang A va goc t6i I déu nho hon 10%: thi goc hop boi tia tim va tia do khi anh
sang trang bi tan sic qua ling kinh (goc quang pho) 1a AD,,.gy = (1, = 14,)-A gy VA bé rong

quang phd thu dugc trén man cach ling kinh mot doan d 1a Ax=(n, —n o) Ayaayd
A ’ ’ * A A v 1 1 1 < A A A \ A ’
e (Cong thirc tinh ti€u cu thau kinh: 7 =(n-1) (E+ R_j n: chiét suat chat lam thau kinh
1 2
Néu R>0: mait cau 16i; R<0: mit ciu 1dm; R=co: mit phﬁng.
e Su phan xa toan phan: Anh sang truyén tir méi trudong cé chiét suat I1én hon sang moi truong
c6 chiét sudt kém hon thi goc t6i phai lon hon goc gi6i han: i >i, v6i sini, =2 (n, <n,)
nl
2. Hién twong tin sic 4nh sing.
* P/n: La hién tugng anh sang bi tach thanh nhi€u mau khac nhau khi di qua mat phan cach cua hai
moi trudng trong suot.
* Anh sang don sac 1a anh sang khong bi tan sac
Anh sang don sac c6 tan s6 xac dinh, chi c6 mot mau.
r r 5 r r M A A A >\
Budc song cua anh sang don sac \ = % , truyén trong chan khong ), :% = % =foa=2
\% n
* Chiét sudt cia moi trudng trong sudt phu thudc vao mau sic anh sang. Di véi anh sang mau do 1a
nho nhat, mau tim 1a lon nhit.
* Anh sang trang 1a tip hop ciia vo s 4nh sang don sic c6 mau bién thién lién tuc tir do dén tim.
Budc song cua anh sang trang: 0,38 um <A < 0,76 um.
NOI DUNG II. GIAO THOA ANH SANG
* P/n: La sy tong hop cua hai hay nhi€u song anh sang két hop trong khong gian trong do xuat hién
nhting vach sang va nhiing vach t6i xen k& nhau.
Céc vach sang (van sang) va cac vach to1 (van to1) goi l1a van giao thoa.

* Hi¢u dwong di ciia anh sang (hi¢u quang trinh) Ad =d, —d, = j’; 7 M
1

Trong do: a = S1S; la khoang cach gitra hai khe sang S1 % *

D = OI 1a khoang céch tir hai khe sang Si, S> dén man quan sat a[l 2 0

SIM=d;; SsM =d»

x = OM Ia (toa d0) khoang cach tir van trung tam dén diém M ta xét T
* Vi tri (toa d§) van sang: Ad=kA = x, = k)\—D: ki, ke Z D

a 26

k =0: Van sang trung tam |
k ==1: Van sang bac (tht) 1 k ==£2: Van sang bac (th) 2
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* Vi tri (toa d9) van toi: Ad=(k + 0,5 = x, = (k+l)/\—D— (k+—) keZ
k=0, k=-1: Van tdi thir (bac) nhat
k=1, k=-2: Van t6i thu (bac) hai k=2, k=-3: Van t6i thu (bac) ba
* Khoang vén i: La khoang cach giita hai van sang hoic hai van t6i lién tiép: i = 2=
a

* Néu thi nghiém dugc tién hanh trong méi truong trong sudt cé chiét suat n thi bude song va
khoang van: )\, _A =i = AD_ 1

n a n

* Khi ngudn sang S di chuyén theo phuong song song v6i S1S; thi hé van di chuyén ngugc chiéu va
khoang van i van khong doi.
D¢ doi cia hé van la: x, = %d
1

Trong d6: D la khoang céch tir 2 khe t61 man

D1 1a khoang cach tir nguon sang tdi 2 khe

d l1a d¢ dich chuyén cua ngudn sang
* Xdc dinh so van sdang, van toi trong vung giao thoa (trwong giao thoa) cé bé rong L (doi
Xirng qua van trung tam)

+ S6 van sang (14 s6 18): N, 2|2Ll+1

+ S6 van t6i (1a sb chin): N, = 2[§+O,51

Trong do [x] la phan nguyén cua x. Vi du: [6] 6;[5,05]1=5;17,99] =
* Xac dinh s6 van sang, van tdi giira hai diém M, N ¢6 toa dd xi, x2 (gla St X1 < X2)
+ Van sang: x1 <ki <x;
+Van téi:  x1 < (k+0,5)i < x2
Sb gia tri k e Z 1a s6 van sang (van ti) can tim
Luu y:
M va N cung phia véi van trung tdm thi x; va x2 cting dau.
M va N khéc phia v6i van trung tdm thi x; va x khac dau.
* X4c dinh khoang van i trong khoang c6 bé rong L. Biét trong khoang L c6 n vin sing.

+ Néu 2 dau 13 hai van sang thi: i =

n—1

A A 1s Y S
+ Néu 2 dau la hai van toi thi: i=—
n

+ Néu mot dau 1a van sang con mgt dau la van toi thi: i =

n—20,5
* Sw trung nhau cia cac birc xa A1, Az ... (khodng van twong &ng la iy, i2 ...)
+ Trung nhau cua van sémg xs=kKiii =k =... = kihi=kohr= ...

+ Trung nhau cua van toi: x, = (ki + 0,5)i1 = (ko + 0,5)i2 = ... = (ki+ 0,5k = (ka+0,5)h2 =

Luu y:
Vi tri ¢6 mau cling mau véi van sang trung tm 12 vi tri tring nhau cuta tit ca cic van sang

cua cac burc xa.

* Trong hién twgng giao thoa 4nh sing tring (0,38 pm < A < 0,76 pum)

- Bé rong quang pho bac k: Ax= kQ()\d —)\,) VOi ha va A 1a budc song anh sang @6 va tim  Trang
a

- Xac dinh s0 van sang, sO van to1 va cac buc xa tuong tng tai mot vi tri xac dinh (da biét x) | 27
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+ Van sang: x:kA—D:W\:
kD

a—X,keZ
a

V610,38 um <A <0,76 um = cac gia tricia k = A

+ Van tdi: x:(k+0,5)>\—D:>)\:
a

ax

B kez
(k+0,5)D

V610,38 um <A <0,76 um = céc gid tri cua k = A
- Khoang cach dai nhat va ngan nhat gitta van sang va van téi cung bac k

Ax

Ax

Ax

‘Min

Max

Max

= B[kﬁ,t —(k-0,54,]
a

D

= Z[kA, +(k—0,5)4,] Khi van sang va van toi nam khéac phia di v&i van trung tam.
a

D

= Z[kA, —(k—0,5)4,] Khi van sang va van toi nam cung phia d6i v6i van trung tam.
a

NOI DUNG III. PHAN BIET MOT SO LOAI TIA

) Nguon . , £ ,
Tia pghé ; Budce song Tinh chat Ung dung
Séay, swdi, chup anh, quay phim
A A: _._ | Tac dung nhiét manh/Tac dung Ién ban dém, truyén tin hiéu diéu
Hong Trén 0 K Vai mm 2 phim anh/Gay ra cac phan (rng héa khién trong cac bd diéu khién tw
ngoai 0,76 pm hoc/Bién diéu nhw séng dién tr cao tan. | xa (remote).
Bi nwéc va thay tinh hap thu rat DO tim vet xwGe trén b mat san
. A manh/Tac dung lén phim anh/ Gay ra pham,dieu tri bénh coi xrong &
Tw Trén 0,38um =+ A . - : ; , tré em. tiét trung cho thwc
. oC . cac phan &rng héa hoc./chh thich phat ph&m, Iam ngudn sang cho céc
ngoai | 2000 vainm | quang mot sé chat./Lam ion héa khong | P 'S5 9L
khi./Tac dung sinh hoc, hiy diét t& bao. y ga.
BANG LIEN HE CHIET SUAT, TAN SO, MAU SAC
Mau siic Do Cam Luc Lam Cham Tim
Buéc s(mg (0,64-0,76um) (0,59-0,65um) (0,57-0,6um) (0,5-0,575um) (0,45-0,51um) (0,43-0,46um) (0,38-0,44pum)
o Ting dan —>
Tan so
Giim din
Budc song
—>
Chiét suét Ting dan S
trong cung
moi truong
Vin toc Gidam din
trong cung
moi trudng —
Goc léch Tang dan ==
qua lang
kinh
Téc dung Gidm dan
nhiét >
~ 1 oA = N
D§ 16m tiéu Giam dan
cw qua
thau kinh >
Nhom LED Home Group Nam 2017
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CHUONG VI

LUONG TU ANH SANG

Chup phim béng tia X
Pin mat troi

Trang

| 29
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NOI DUNG I. LUQNG TU ANH SANG

1. Nang lwgng mit lwgng tir anh sang (hat photon) (e =/4f = % = mc’

Trongd6  h=6,625.10>*Js 1a hang s6 Plang.
¢ = 3.10%m/s 14 van toc anh sang trong chan khong.
f, 2. 1a tin s6, budc song ciia anh sang (cta birc xa).
m 1 khéi luong ciia photén
Luuy:
v' Pho-ton chi ¢ trang thai chuyén dong, khong ton tai pho-ton & trang thai ding yén.
v Pho-ton 1a song dién tir chi mang nang lugng ma khéng mang dién nén khong bi anh hudng
khi di trong moi truong cd dién hodc tir truong.
2. Tia Ronghen (tia X)

e Budc séng nhé nhét clia tia Ronghen Ay = %
d
1
e Tén s6 1on nhit cua tia X phat ra tir ong tia X: hf, = =—my: =eU ,

/1. 2 °

min

A , . \ 1
e (Cong cua lyc dién truong: Emevj =el ,

\ A 1a A 4 . N £ A U 4 e
e Cuong do dong di¢n trong ong tia X: [ =n.e= T.e ; N: s0 e dap vao catdt trong thoi gian t(s)

2 .
m;‘) 1a dong nang cua electron khi )
dap vao doi catot (d6i am cuc)

U 1a hiéu dién thé gitra andt va catdt
v 1 vén toc electron khi dap vao ddi catdt
vo 14 van téc cta electron khi roi catdt (thudng vo = 0)
m =9,1.10°! kg 1 khéi lwong electron
e Toan b ning luong = ning luong co sin & katdt + niang luong ting tc — Nhiét ddi andt va
nang lugng tia Ronghen
NOI DUNG II. HIEN TUQNG QUANG DIEN

2
Trong do |E, :%:HU—F

U. U.

2
*Cong thirc Anhxtanh |e=/#f=—=4 +%
Trong do A= % la cong thoat cua kim loai dung lam catt
0

Mo la gi61 han quang dién cta kim loai dung lam catot
VoMax 1a Van tdc ban dau cua electron quang dién khi thoat khoi catdt
f, 2. 1 tin s6, budc song cua anh sang kich thich

* D¢ dong quang dién triét tiéu thi Uak < Un (Un < 0), Un goi 12 hiéu dién thé ham |eU,| = %mngax

Luu y: Trong mot sO bai toan nguoi ta lay U > 0 thi d6 1a d6 1on.
* Xét vat co 1ap vé dién, co dién thé cuc dai Vvax va khoang cach cuc dai dvax ma electron chuyén

dong trong dién truong can cé cudng do E duogc tinh theo cong thirc: |e|V,,, = %mvo o = |€| Ed e

* Vo1 U 1a hi¢u dién thé gitra anot va catot, va la van toc cuc dai cua electron khi dép vao anot, vk =

A K X ., - IR 1 1
VoMax 1 van toc ban dau cuc dai cua electron khi roi1 catot thi: |e| U= Emvf’ — Emvf( Trang
* Hiéu suat lwong tir (hiéu suit quang dién) H = i | 30
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Vi n va ng 1a sb electron quang dién birt khoi catét va sd photdn dap vao catdt trong cling mot
khoang thoi gian t.

A £, o A . ne  nyh n,hc
*Cong suat cia nguon birc xa: p=-—"= mhf _ nhe

Y
\ A 23 cn 3o~ . nle l L. h I, h
*Cwong do dong quang dién bao hoa: /,, :2:J = H = o /. _ Luhe
! plel - ple pAld
* Ban kinh quy dao ciia electron khi chuyén déng véi véan téc v trong tir truong déu B
R=——"—, a=(vB)
|e| Bsina

Xét electron vita roi khéi catot thi v = vomax. Khi v L B=ssina=1=R= %

e|B
Luu y: Hién tuong quang dién xay ra khi duoc chiéu dong thoi nhiéu birc xa thi khi tinh cac dai
luong: Van tdc ban dau cuc dai vomax, hiéu dién thé ham U, dién thé cuc dal Vmax, .. . déu duoc
tinh (rng vi1 bic xa ¢6 Amin (hoac fvax)

NOI DUNG III. TIEN PE BORH. QUANG PHO NGUYEN TU HIPRO.

1. Tién dé Bo T Em (cao)
h c nhén photon —g phat photon
€= hf;nn - = Em - En = Ecao - Ethap Em > En W
)\mn hfmn y " hfmn

2. Ban kinh quy dao dirng thit n cta electron trong nguyén tir hidro:
r,= n’r, VOi 1, = 0,53A =5,3.10"'m 14 ban kinh Bo (6 quy dao K)

3. Niang lugng electron trong nguyén tir hidro:
E, 13, 6

E,=—— P n=6
L e) n=5
4. So A6 mirc nang lu’()’ﬂg
A TR , (g A A N n=4
GOm cac day nang luong c6 budc song, tan s6
khéc nhau v Y =
~ S, . , . M n=3
* Day Lyman: Nam trong vung tir ngoat —
= Day Balmer: Mgt phan nam trong vung Pasen
tor ngoai, mot phan thudc vung anh sang vY v v B
nhin thdy. Ving 4nh séng nhin thdy c64 = HsH, Hy He. n=2
vach:
+ Vach d6 Hu: Banm
+ Vach lam Hg anme
+ Vach cham H,
+ Vach tim Hs . . AR \ 4 n=1
» Day Paschen: Nam trong vung hong —
A.ngoal A en o (o r s A X Laiman
5. Moi lién h¢ gitra cac budc song va tan so
cuiia cac vach quang pho ciia nguyén tir hidro:
1 1 1
= + va f13 = f12 23  (nhu cOng vécto)
/113 2‘12 /123
Trang
| 31
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CHUONG VII
HAT NHAN NGUYEN TU

Cau tao ciia mdt nguyén twv

Nha may di¢n hat nhan Pa Lat

Anh chup mét vu nd nguyén tir. Vu nd tao ra “dam may nguyén tir hinh nim” chira cac san pham Trang
phén hach phong xa | 32
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NOI DUNG I. CAU TAO HAT NHAN
1. Ki hi¢u hat nhan, déng vi hat nhﬁn
o Ki hi¢u hat nhan: ZX trong d6 Z: s6 proton, A = Z + N: s6 nuclon, N: sb notron

o Bong vi: la nhiing nguyen tir ma hat nhén chiva cing s6 prétén Z (c6 cung vi tri trong bang
tuan hoan), nhung c6 sé notron N khdc nhau.

o Pon vi nguyén tir: ki hiéu 13 u. u ¢6 tri s6 bang % khéi lugng ctia dong vi cacbon >C
NOQI DUNG IL. PO HUT KHOL NANG LUOQNG LIEN KET. HE THUC EINSTEIN.
* Py hut khoi cia hat nhan /X
Am = mo — mx, Trong d6 mo = Zm, + Nm, = Zm, + (A-Z)m, 12 khdi luong cac nuclon.

m 14 khdi lugng hat nhan X.
Hay: |Am = Zm ,+(A~Z)m, —m,|don vi: u

* Nang lwong lién két AE = Am.c* = [Zmp +(A-Z)m, —mX]c2 . don vi: uc?

* Ning lwong lién két riéng (12 ning lweng lién két tinh cho 1 nuclén): AE,, = A—f (uc?)
Luru y: Nang luong lién két riéng cang 16n thi hat nhan cang bén viing.

* Hé thitc Anhxtanh giira khdi lwong va ning lwong

Vit c6 khdi lugng m thi c6 nang luong nghi E = m.c?

Vé6i ¢ = 3.10° m/s 1a van tdc anh sang trong chan khong.

NOI DUNG III. HIEN TUQNG PHONG XA

* S nguyén tir chat phong xa con lai sau thoi gian t: [N = N,2 T =N,e"

* S hat nguyén tir bi phan ra b?mg s6 hat nhan con duoc tao thanh va béng s6 hat (o hodc e hoac
¢") dugc tao thanh: |AN = N,— N = N,(1—e™™)

t

* Khéi lugng chat phong xa con lai sau thoi gian t: |m=m,.2 7 = m,.e™

* Khoi lwong chét bi phong xa sau thoi gian t: |Am=m, —m =m,(1—e ™)

Trong do: No, mo 13 sb nguyén tir, khdi luong chat phong xa ban dau; T 1a chu ky ban rd
2 0,693
==

* L y: ) va T khong phu thudc vao cac tic dong bén ngoai ma chi phu thudc ban chat bén trong

ctia chit phong xa nén khong thé diéu khién dugc qua trinh phong xa bang tac dong bén ngoai (hay

noi phong xg la phan Gng tu phat).

1a hang s6 phong xa

* Phan trim chat phong xa bi phan ra: P =1-e™
ny
t
* Phdn trim chat phong xa con lai: ——=2 7 =¢ ™
m,
* Khéi lugng chat méi duge tao thanh sau thoi gian t: m, = ?\JN A4 = ANNO (l1—e™)= mo(l e™)
A A

Trong d6: A, A1 la s6 khdi ctia chat phong xa ban dau va cta chat méi dugc tao thanh
Na = 6,022.102 mol! 14 s6 Avogadrd.
Luwu y: Truong hop phong xa 7, B~ thi A=A = mi = Am
* Do phéng xa H. (Dang nay chi can nhé 1y thuyét, cac bai tap vé dé phong xq da dwoc giam tai)
La dai lugng dac trung cho tinh phong xa manh hay yéu cia mot luong chit phong xa, do bang sd

phanri trong 1 gidy. H=H,2 T =H,e ™ =\N Trang
Ho = AN 1a d6 phong xa ban dau. | 33
Pon vi: Becoren (Bq); 1Bq = 1 phan ra/giay Curi (Ci); 1 Ci=3,7.10'"Bq
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Vii Tien Lam

NOI DUNG IV. PHAN UNG HAT NHAN

* Phwong trinh phan ing: X, + /X, — X, + /' X,

Trong s6 cac hat ndy c6 thé 1 hat so cdp nhu nuclén, eletron, photon ...

Trudng hop dac biét 1a su phong xa: X;1 —»> Xz + X3
Xj 12 hat nhan me, X> 1a hat nhan con, X3 1a hat o hodc 3

* Cac dinh luat bao toan

+ Bao toan sb nucldn (s6 khdi): ATt A=Azt Ag
+ Bdo toan dién tich (nguyén tir s0): Z1 + Zo =73+ Z4
+ Bao toan dong lugng: ;14—;7; = Z —i—}: hay mlz +m217; = m4§+m4v4
+ Bdo toan nang luong: K, +K, +AE=K, +K,
Trong d6:  AE la nang lugng phan rng hat nhan

1 \ an < 2 an ,
K, = mevj l1a dong ndng chuyén dong ctia hat X

Luu y:

—

- Khéng ¢6 dinh luat bao toan khdi luong, khdng c6 dinh luat bao toan sb proton, sd notron.
- Mo6i quan hé gitra dong luong px va dong nang Kx cua hat X 1a: |p} =2m K,

- Khi tinh véan toc v hay déng ning K thudng ap dung quy tic hinh binh hanh

Vidu: p=p,+p, biet o=p,,p,
p’ = pl + p; +2p p,cosp

hay (mv)* = (my,)* +(my,)* + 2mm,vv,cosp
haymK = m K, + m,K, + 2./mm,K K, cosp

— —_—
—_— —

Tuong tu khi biét ¢, = p,, p hodc ¢, = p,.,p
Trudng hop dic biét: p, L p, = p* = p} + p?

Tuong tu khi p, L p hoic p, L p

ww_m

K
V=0(p=0):>p1=pz:>f‘=—:

2 YV, My
Tuong tuy vi = 0 hodc v2 = 0.

* Ning lwgng phan wng hat nhan AE = (Mo - M)c?

Trong d6:  M,=m, +m, 1a tong khdi lugng cac hat nhan trude phan Gng.

M=m, +m, la tong khdi luong cac hat nhan sau phan tng.

Hay AEz[le +my —(my +mX4)}c

Luu y:

- Néu Mo > M thi phan g toa nang lugng AE dudi dang dong nang cua cac hat X3, X4 hodc

phéton y. Cac hat sinh ra c6 d6 hut khéi 16n hon nén bén virng hon.

- Néu Mo < M thi phan tng thu niang luong |AE| dudi dang dong nang cta cac hat X;, Xz
hodc ph6ton y. Cac hat sinh ra ¢6 do hut khoi nho hon nén kém bén viing.

* Trong phén ung hat nhan X, + X, — 2 X, + /' X,

Cac hat nhan X, Xo, X3, X4 c0:

Ning luwong lién két riéng tuong tng 13 €1, €2, €3, 4.
Nang lugng lién két tuong img 1a AE1, AE2, AE3, AE4

D6 hut khdi tuong tng 13 Ami, Ama, Ams, Ama Trang
—> Nang lugng ctuia phan ing hat nhan
AE = Aze; +Ase4 - Are1 - Aver | 34
AE = AE3+ AE4 — AE| — AR AE = (Am3 + Am4 - Am; - Amp)c?
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* Quy tic dich chuyén ciia sw phéng xa
+ Phong xa a (;He): }X — jHe+ 1 3Y
So v6i hat nhan me, hat nhan con It 2 6 trong bang tuan hoan va ¢ sé khdi giam 4 don vi.
+Phdng xa B (T,e): ;X — Je+ Z+1Y
So v6i hat nhan me, hat nhin con tién 1 6 trong bang tuan hoan va c6 cing s6 khoi.
Thuc chét cua phong xa B~ 1a mot hat notrén bién thanh mot hat proton, mot hat electron va mot hat
notrindé: n— p+e +v
Luu y:
- Ban chét (thuc chat) cua tia phong xa B~ 12 hat electrdn (e°)
- Hat notrind (v) khong mang dién, khong khéi luong (hodc rat nho) chuyén dong véi van tc cua
anh sang va hau nhu khong twong tac véi vat chat.
+ Phong xa B ("ye): ;X — e+ ,7Y
So v6i hat nhan me, hat nhan con lui 1 6 trong bang tuan hoan va cé cung s6 khoi.
Thuc chét cia phong xa B la mét hat proton bién thanh mot hat notron, mot hat pOzitron va mot hat
notrind: p—n+e" +v
Luu y:
-Ban chat (thuc chit) cta tia phong xa B* 14 hat pozitron (e*)
+ Phong xa y (hat photon)
Hat nhan con sinh ra & trang thai kich thich c6 muc ning luong E; chuyén xudng mirc ning luong
E» ddng thoi phong ra mot photdn co nang luong e = hf = h)\C =E —E,
Luu y:
- Phong xa y khong c6 su bién d6i hat nhan = phong xa y thudng di kém theo phong xa o va p.
CAC HANG SO VA PON VI SUDUNG
#+ Sb6 Avogadrd: Na = 6,022.10% mol™!
4 Don vi ning luong: 1eV = 1,6.10"°J; IMeV =1,6.1013]
Don vi khéi lwong nguyén tir (don vi Cacbon): 1u = 1,66055.102"kg = 931 MeV/c?

4+ Dién tich nguyén té: |e| = 1,6.10"° C

4+ Khoi luong proton: my, = 1,0073u

4+ Khéi luong notrén: m, = 1,0087u

4+ Khéi luong electron: me = 9,1.103'kg = 0,0005u

Trang
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PHY LYC: TOT SO DO THI LIER HE TRORG VAT Li 12
1. Tryc quan hé 1i d§ va van toc trong dao dong dic¢u hoa.

Ning Wamar= ¥ kA2 ‘ Wai=3W, ‘ ‘ Wa= W, ‘ | We=3 W3 ‘ Wa=0

1 = | W;=0 Wimas= ¥ kA2
hrong

Gia — a=%: Amax a= a”’“"‘\l@ a= am\l’g a=

toc 2 =

a=10 fmax
1 ) 7 T
= NG Az Vs
= h o ®] ][
. L.

toc k3
NN
0 (VTCB) 2 A A +A
o T/12 T T2a T T4 T Y 1Az
I:hf:ri = - T8 > s Trang
gian
T/12 - T/6 | 36
) T/4 ”
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MOT SO HANG VAT Li CO' BAN

www.facebook.com/aroupns/TaiLieuOnThiDaiHoc01

Hang sé Ky  Gid tri wée tinh Gid tri Sai s6
hiéu
Téc dé anh sang trong chan khéng c 3,00x10% m/s 2,99792458 chinh xac
Pién tich nguyén t6 e 1,60x101° C 1,60217738 0,30
Khéi luong electron me  9,11x103' kg 9,1093897 0,59
Khoi long proton mp  1,67x10%" kg 1,6726230 0,59
Ty s6 khoi lvong proton trén khoi luvong  mp/me 1840 1836,152701 0,020
electron
Khéi luong notron mn  1,68x10%" kg 1,6749286 0,59
Khéi luong muon m  1,88x1028 kg 1,8835326 0,61
Khéi luong electron (theo don vi khéi me  5,49x10*u 5,48579902 0,023
ltrong nguyén te)
Khoi long proton (theo don vi khéi mp  1,0073 u 1,007276470 0,012
ltrong nguyén ter )
Khoi long notron ( theo don vi khéi mn  1,0087 u 1,008664704 0,014
lurong nguyén tr)
Khoi lvong nguyén t hidro mit  1,0078 u 1,007825035 0,011
Khéi luong nguyén tir doteri mz+ 2,0141u 2,0141019 0,053
Khoi lvong nguyén to Héli maHe  4,0026 u 4,0026032 0,067
Hang s6 dién ~ 8,85x10™F/m  8,85418781762 chinh xac
Héng s6 ( tir) thadm Ho  1,26x10°H/m 1,25663706143 chinh xac
Héng s6 Planck h 6,63x103 Js 6,630754 0,60
Buwéc séngComptoncua electron 2,43x10"2 m 2,42631058 0,089
Ae
Héang s6 khi li tuéng R 8,31 J/mol K 8,314510 8,4
Héng sb Avogadro Na  6,02x102 mol'  6,0221367 0,59
Héng sé Boltzman k 1,38x1023J/K 1,380657 11
Thé tich mol cua khi ly tuéng & dkc Vm  2,24x102 m3/mol 2.241409 8,4
Héng sé Faraday F  9,65x10% 9,6485309 0,3
Héng sé Stefan - Boltzmann 5,67x10° 5,67050 34
o 8W/m2K*
Héng sb Rydberg R 1,10x10’m 1,0973731534 00,0012
Héng s6 hép dan G  6,67x10 6,67260 100
"m3/s? kg
Ban kinh Bohr B 5,29x10"'m 5,29177249 0,045
Momen tir cda electron 1 9,28x1024J/T 9,2847700 0,34
Hoe
Momen tir cua proton . 1,41x1026 J/T 1,41060761 0,34
Hp
Manhenton Bohr 1 9,27x1024 JIT 9,2749154 0,34
HB
Manheton hat nhan 1 5,05x1027 JIT 5,0507865 0,34
N
Trang
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VAI KHOANG CACH TU TRAI PAT

T&i Mat Trang ( khoang cach trung binh ) 3,82x108m
T&i Mat Troi ( khoang céch trung binh ) 1,50x10""m
T&i ngdi sao gan nhat ( Proxima Centauri ) 4,04x10"%m
To&i tam thién ha cua ching ta 2,2x10%°m
T&i thién ha Andromet 2,1x10%2m
T&i bién cda v try quan sat duoc } ~10%6 m
MAT TRO, TRAI PAT VA MAT TRANG ,

] Tinh chat Don vj Mat Troi Trai bat Mat Trang
Khoi lvgng kg 1,99x10%° 5,98x10%* 7,36x10%2
Ban kinh trung binh m 6,96x108 6,37x10° 1,47x106
Khoi lvgng riéng trung binh kg/m3 1410 5520 3340
Gia t(“)p roi tw do trén bé mat m/s?2 274 9,81 1,67
Van toc thoat km/s 618 11,2 2,38
Chu ky quay 37 ngay tai cac cuc 23h 56phut 27,3 ngay

] 26 ngay tai xich dao
Nang suat blrc xa W 3,90x10%¢
CAC TIEN TO CUA HE SI

10% | Chir viét lién thém trwéc | Viét tat

1024 | Yota Y

102" | Zéta Z

10%® | Exa E

10" | Péta P

10'2 | Téra T

10° | Giga G

108 | Méga M

103 | Kild k

102 | Héctd h

10" | Déca da

10 ' | Déxi d

10 2 | Xenti c

10 3 | Mili m

10 8 | Micr6 M

10 ° | Nand n

10 "2 | Pico p

10 ' | Phemtd f

10 '8 | Atd a

10 2 | Giéptd z

10 | Yoctd y

Trang
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Chuc cac han khoa 99 co mot ki thi that tot nhe j

Ditng phin dciu o8 thank, oong, ma, ki phein Aciu o8 wink, c6 ek,

| 39
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° A ’ A
Mdu chuyén vui vé Newton

Newton va 3 dinh luat

1. Mot con ga quay vang ngay dang nam yén trén ban sé van nam yén trén ban néu khéng cé ai "nhin" thay né
2. Téc dd tieu hoa mot con ga quay ti 1& véi lwc nhai cla rang va lwong mé trén né (chud y 1a ko phai rang sau)
3. Trwéde va sau khi chén ga: Déi va No 14 hai cdm giac trwc dbi

Tron tim

Khi t4t c& cac nha vat ly da 1én Thién dang, ho ri nhau choi trd "trén tim". Khéng may vi "oén tu ti" thua nén
Einstein phai lam nguoi di tim. Ong nay bit mat va bat dau dém tr 1 dén 100. Trong khi tAt c& moi nguoi déu di
trén thi chi c6 minh Newton & lai. Newton vé& 1 hinh vuéng méi chiéu 1m ngay canh Einstein va ding & trong do.
Einstein dém dén 100 xong thi m& mat ra va nhin thdy Newton ngay trwd'c mat. Einstein 13p tc reo I1én:
"Newton! Newton! d& tim dwoc Newton!". Newton phan ddi, dng ta tuyén bé rang minh khéng phai Newton. Tét
ca cac nha vat ly khac déu ra khdéi chd nép va yéu cau Newton chirng minh rang 6ng khéng phai Newton. Lam
sao day

?77?

??7?

277

Newton néi "Téi dang dirng trong 1 hinh vuéng dién tich 1m vudng. Didu doé cé nghia t6i I& mot Newton trén 1 m
vudng. Vi thé t6i la... Pascal."

Ps: 1N/m2 = 1Pa (Don vi 4p suét) ©

HE THONG CONG THU’C VA LY THUYET ON THI THPT QUOC GIA MON VAT Li

NAM 2017
(Téi ban Ian thir nhét, cé chinh Ii bé sung)
Moi y kién vé tai liéu gép y tai LED Home group:
https.//www.facebook.com/qroups/Ledhome 16/
Ho6i déng bién soan:
- Cha bién: Vii Tién Lam

Admin LED Home group Trang
https://www.facebook.com/VuTienLam98
- Ngay soan: 06 thang 7 nam 2016 | 40
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