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Chuyén aé 01: Pai cwong dao dong diéu hoa

Dang 0l: Xac dinh cac dai luong dac trung cua dao, dong diéw hoa.

Duwa vao PT : sin( —a) =—sina

-Pua PT vé& dang chudn: X = A COS(&)f + @) voi A>0, >
0

- T PT xéc dinh céc dai luong A, @, @ ... -cosa =cos(r —a) =cos(a — 1) %é

Cong thirc lwgng giac cin nhé: —cosa =coss(a ) 0

cos(—a) = cosa

—sina =sin(a = ) °

I
&\
sin(3a) = 3sin ¢ —4.sin” & &

sin & = cos(a —%)

) V4
—sin @ = cos(a +E)

cos(3a) = 4cos’ a — 3cc))sox/

Dua vao cong thirc lién hé: Bién do: Chu ki, tan sb:
2 A = |x| max T — 2_72-
A=+ =4 ®
=Xx e => A4,x,v,0 Vi = A0
é w=2rf
a v Ay = A0
Céng thire doc lip: < A> = —+— => A,x,v,0,a 1 N
0C 13 a)4 a)z s Ny Vo Uy A B éu_ ai_quy_dao — So _dao _dong
, 5 T t
a=—w X
/7

Dao dong c6 phwong trinh diic biét: X = a + Acos’(@t + @) (ding cong thirc ha béc)

o Bién d¢ 1a A, tin sb goc 1a o, pha ban dau ¢

o x la toa d9, xo= Acos(ot+ @) la IMGQ%

o Toa d6 vi tri can bing x = a, toa.dd vitri bién x=a+ A

x =at Acos(ot + @) v6i a = const Q)o => Bién d6 A/2; tin sb goc 2w, pha ban dau 2¢.

Dang 02: Khé”@g thoi gian ngan nhat vat di tir x1 dén x2

Khodng thoi gian ngin nl@ vat di tir vi tri ¢6 li 9 x; dén x;: Khoang thoi gian dé li dd khong vuot qua x* trong mdt chu ki = 4 1an
,g) thoi gian ngin nhit di tir VICB -> vi tri x”

cos @, = aik At At
=
IR A # A O A
At =—— véi Vé(0S¢1,¢2 <) 5 ¢ b X
% @ X, : : : : >
=— \ A J
cos @, P v %
Q At At
Khoing thoi gian dé li d9 khong nhé hon gia tri x* trong mdt chu ki =4
lin thoi gian ngiin nhit di tir vi tri x* -> Vi tri bién

Dang 03: X4c dinh thoi diém vat dén li 40 x=x* dya vao PT dao dong

ot+@ =a+k2x

A AT AR 13 AR * * x*
- Vatdidénlidd:x = x° < Acos(wt+@)=x & cos(wt+@)=—&
A ot+¢ =-a+m2rx

Lién lac: 0978. 970. 754 - Email: leduy0812@yahoo.com.vn - Website http://hocmaivn.com




Chuong Trinh Luyén Thi Cap toc DH - CPb Bién soan giang day: Thay Lé Trong Duy

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

X
Trongds: K € Z, cosa =7

- Vit chuyén djng theo chidu (+): v> 0 => nghi¢m ding: @Wf + @ = — + K271 => thoi diém t

- Vit chuyén djng theo chidu (-): v<0 => nghiém ding: @f + @ = + K27 => thoi diém t

- LAy nghiém: Bt dau tir K nguyén nho nhat dau tién thoa man t >0

- Lan diu: Tuong ing K nguyén d4u tién : é

- Lén hai : Tuong tng K nguyén thir 2

e FO

Dang 04: XB)so 1an, vat qua; vii trf x = x* trong thoi giam t1 ->t2

a)t+(p=a+/kgf
wt+¢)wm.27r

X=X & Acos(a)t+qo)=x*<:>cos(a)t+¢>)=x7<:> {

*

X
Trong do: K e Z, cosa =q

- Vit chuyén ddng theo chiéu (+): v>0 => nghiém ding: @Wf + @ = —a + k.27 = Bidu

- Vit chuyén djng theo chidu (-): v<0 => nghiém ding: Of + @ = + m.27 ;@ thire: t

- S6 14n qua vi tri = tdng s6 nghi¢m k va m thoa min: tl <t< tz (g&(

Luu v: hoan toan tuong tu cho bai toan xac dinh s6 1an v, a, Wy, Wq, F trong kw{mg thoi gian tir t; >t,

Dang 05:: XB) trang thaii dao dong@%vat &y thoii diém t va t” = t+ At

- Xac dinh trang thai (x, v, a) dao dong ciia vit ¢ thoi

x = Acos(ot + @)
+ Thay t vao cdc phwong trinh : sin(mt + (P) = X,v,atait.

= —w?Acos(ot +¢)

2
f v [
+€wdungcangthwc )(12& = X1= =+ A2 —12 =S Vi= o A2_X12
()
wu y: Chuyén d(ﬁw dan néu v.a >0, Chuyén dong chim dannéu v.a<0

- Xéc,dinhj% van téc dao dong sau (trwéc) thoi diém t mot khoang thoi gian At. Biét tai thoi diém t vatcoli dd x=x".

r"
(b ) . . X wt+p=o
'@aao dingtaithoidibmt: x=x < Acos(at+@)=x < cos(ot+@)=— <&
A ot+p=—a

+ LAy nghiém : + ot + 9 = a.véi 0 < ol < T umg vdi x dang giam (vat chuyén déng theo chiéu 4m vi v < 0)

*

hodc totteo=—a ng véi x dang tang (vat chuyén dong theo chidu dwong v > 0)

+ Li d va van téc dao dong sau (diu +) hoic triwde (diu - ) thoi diém dé At gidy 1a :
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X = Acos(twAt+ o) ‘ X = Acos(twAt—a) ‘
. (x dang giam (vat di theo chicu am)) hodc . (x dang tang (vat di theo chicu duong))
v =—-0A sin(tmwAt + o) v =—0A sin(toAt — o)

Dang 06: Quing duong lom nhat, nhé nhat di duge trong thoii gian, 0)< t<T/2.

- Vat c6 van toc 1on nh{it khi qua VTCB, nho nhat khi qua vi tri bién nén trong ciing mét khoang thoi gian quing duong di dugc cang I6n khi vat & cang gan VTCB
va cang nho khi cang gan vi tri bién.

Agp

- Quiing duwdng 16n nhAt khi vat di tir M; dén M, déi xing qua tryc sin (hinh 1): S, = 2A sin 7

- Quiing dwdng nhé nhit khi vat di tir M, dén M, d6i ximg qua truc cos (hinh 2)

Agp M,
S =2A(1—cos—) G
2 |
I A9
Luu y: Trong trudong hop At > T/2 : 2
N |
P, o

+Téch At=n§+At'

. T

trongds nE€N ;0 < At'< —
2

Trong thoi gian 71 E quang duong ludn la 2nA, Trong thoi gian At’ thi quang duong lon @6 nhét tinh nhu trén.

S, .
Téc dp trung binh 16n nhét va nhé nhit ciia trong khoang thoi gian At: Virax = —Max. va Ve = —Min, VO1 SMax; Smin tinh nhu trén.
THEA A

Dang 07:: Quing duong vt dixditoc tir thoi diem tl > t2

Khi vt xuét phat tir VTCB hodc vi tri bién (ttrc 12 ¢ = /2) thi:
- Trong 1/ 4 chu ki di duwoc quang duong A => g duong di dugc sau thoi gian nT/4: nA.

- Trong 1/2 chu ki di duoc quang duong 2@0 duong di dugc sau thoi gian nT/2: n.2A

Trudng hop tong quit:

- Goi S, va S, lan luot 1a quin!&fdi dugc tir thoi diém t = 0 dén thoi diém t, va dén thoi diém t,. V6i S va S, tinh theo muc trén. Quing duong di duogc tir thoi
diém t, dén thoi diém t, 14 S.= S, — Sy

At (n eN; 0 < At < T). Quang duong di dugc trong thoi gian nT 1a S, = 4nA, trong thoi gian At 1a S,. Quing dudng téng cong 1a S =
t trong 2 cach sau day:

- Hodc phan tich:
Si1 +S;. Tinh S; theo

~ = Acos(wt, +9)  _ |x, =Acos(at, + @)

- Xac di va (v va v, chi can xéc dinh diu)

,Q v, =—wAsin(ot, + @) | v, =—wAsin(wt, + @)

At<0,5.T:>S2=|x2—xl| v >0=>S8,=24-x,—x,

*Néu viva <0 =

At>0,5T =S, =44—|x, x| v <0=S8,=24+x +x,

*Néuviva> 0=

Luwu y: Trong bai toan thoi gian, quing duong cé thé giai nhanh bing phuong phap vong tron lugng gidc

Moi thic mic vé chuong trinh luyén thi PH — CDb, yéu cAu mé 16p hoc méi, lich hoc thém,.........
Lién lac: 0978. 970. 754 - Email: leduy0812@yahoo.com.vn - Website http://hocmaivn.com




Chuong Trinh Luyén Thi Cap toc DH - CPb Bién soan giang day: Thay Lé Trong Duy

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

Chuyén dé 02: Con lac 16 xo — Cat ghép 1o xo

Dang 01:: Lap, phuong trinh, dao, dong

“# Chon hé gquy chiéu:
+ Truc Ox...
+ Gioc toa d6 tai VTCE
+ Chiéu duong...
+ Géc théi gian (=0): thuémg chon lac vat batr didu dao ddng hodc Iic vitgua VTCB theo
chidu (+)
“+ Phuong wrinh dao déng co dang: x = Acos{mt + @)
= Phwong trinh vén too: v = ~Amsinfomt + @)

1. Xdc dinh tin sd goc @: (=0)

¥
> Khicho dé din cua lo xo & VICB Af,: kAf, =mg— —= Ai._ — = ;"
o AL £
v
-~ = = =
A% = x?
2. Xac dinh bién dj dao ding A:(A=D)
bé cho Cing thire
&g
Chiéu dai quidao d ciua viat dao 2
déng
g
Chiéu dai Ién nhit va nhé nhit A 2
cua 1o xo

Li dd x va vidn téc v tal cung mot
thin diém

Yan toc va gla e tal cung mot
thon diém

Wan toc cure dal Ve

Gia tdc curc dal Ana

Luc héi phuc ciwre dal Foa.

2W
MNang lwomg cua dao Jong A= %
g
- - A
3 Xac dinh pha ban dau@: (-r<p<1)
D vao cach chon goc thoi gian dé xéc dinh ¢
s (= 1x, [Adcose=x,
ol ¢ P T
V=V |-@Asing=v,
£ \ 4 _ _
< Neéuw lue vdr di qua VTCRE - S Néu lue budng nhe vdre:
. “pos =) ; " [ _ _
[ Acose=10 !LL ' o | Acose = x, : A= s = 1 [ @
< = = 4 4 —1 COS g e,
| —Aesing =, |a=——T8 =0 | A lm.#ﬁlEJ'HLﬂ= o 1 > = ~ 14
¥ l_ S Ing ; : |singr =10 :
Chu v

e Khi tha nhe, buéng_ nhe vat vg=0 , A=x, )

- Khi vat di theo chiéu duong thi v>>0, theo chiéu am thi v<0

> Phadao dong la: (ot + @)

> sinx=oos;: i X 1 ;cosx = —00s( x+7)

> COSX=COSa <> X==*=a+2n.7

i [x=a+2n:

>  sinx=sina <

| X=m-a+2nx
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% Cac trudomg hop dic biér :

Trang thii dao dong ban diu (t=0) X v ip(rad)
Vit gqua VTCB theo chiéu duong 0 -+ -2
Vatqua VTCB theo chiéu am 0 - 2
Vit qua bién duong A 0 i)
Vit qua bién &m -A 0 T
o " A . R A = o
Vitqua vi tri Xo= = theo chiéu duong = =5
Wit qua vi tri xg= 2 theo chidu &m - - i
‘. 2 3
Vit qua vj tri xg=- %\ theo chiéu duong - % N - %T
. .. A A . A - 2x
Vit qua vi tri Xg= - — theo chiéu am - — —
2 2 3
.!,‘..F"‘! - . t T
Vit qua vi tri xp = - —— theo chigu duong "’“::r' i =&
Vétqua vij tri xo = A2 theo chiéu 4m i ) L
1 > 2 4
Vétqua vi tri xp =~ ‘:"{i theo chiéu duong -2 “:2 N - 34“
Vitqua vj tri xo =- \‘,‘F theo chiéu dm : ’“;‘E - 3T'
)
5 =+ T
Wit qua vi tri xg = % theo chidéu duong % e
WAt qua i tri xg = % theo chiéu am % i %
g + S
Wit qua v tri xg = —% theo chiéu dirong - % i
2 - St
Wat qua vl tri xg = -% theo chigéua am - % =

Dang 02: Luc phuc hoi; )ll(re)ﬂ‘ﬁh)h("ii

1. Lur hdi phue (luc tic dung lén vit):
F=—k%=mi : Ludn hwing vé vi el cdn mﬁng
Pé lén: F= kx| = mrﬂ-j|x|
Ly }:roz pPhuc dat gid tri cwrc dai Fiua. = kA khi va@ di qua cdc vi tri bién (x = £ 4)
Luwe hoi phuc o6 gid tri cuc Héu Fuy, = 0 khi vdt df qua vi tri edn hang x = 1)
V.
* La lyc gdy dao dong'cho vat.
* Ludn huéng vé VICB
* Bien thién dicuhoa cung tan so voi li do

2. Lyc dan hoi va lyc tic dung I1én diém treo 16 xo: F
# Lyc tdc dung lén diém treo loxo la ]IE,I.'C dan hoi: )
o F=k | Ad, =x | Khi chon chiéu duong hudng xuong.
o F=k|Af, —x | Khi chon chiéu duong hiremg 1én.
+ Khicon ldc 16 xo nam ngang: Af, =0

+ Khicon ldc 16 xo treo thing dimg: Al, = % -2
(a1}

+ Khi con lde ndm nghiéng | géec a: Aly = @

> Luc cye dai tac dung 1én diém treo la: F =k(As A

> Luc cye tiéu tiac dung 1én diém treo la:
+KEkhi con ide ndm rgang: Fu, =0
‘Hi con ldc reo thing dimg hode nam nghiéng 1 goc o
Néu al, > A thi F__ =k(Af,—A)

Néu A4, <A thi Fumn=0
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3. Chi¢u dai 16 xo: '
l5 : 1a chiéu dai tynhién caa 1o xo:

» Khi con ldc 16 xo nim ngang:
+Chiéu dai cuc daicia b xo: [, =/ + A
+Chiéu dai cyc tiéu cia loxo: [, =/,-A

» Khicon lﬁc lé xo treo thing dirng hodc nim nghiéng 1 géc @ :
+Chiéu dai lo xokhi vait o VTCB: [, =/, +Al,
+Chiéu dai cyc dai cua 16 xo: | o =1, + Al +A
+Chiéu dai cuc tiéu cua 16 xo: [ =l =AlL—A
+Chiéu dai &li d§ x: [ =0,+Al,+x

Dang 03: Thei gian nen, gian lo xo trong mot chu ki

-Biendd A < Al : Lo xo chi bi giin ma khong nén (Hinh a)

=> Thoi gian gian trong mot chu ki = Chu ki T, Thoi gian nén trong mot chu ki = 0. nén
-Bién d9 A > Al : Lo xo vira bi gidn vira bi nén (Hinh b)
+ Thoi gian 16 xo nén 1 1an 14 thoi gian ngan nhit dé vat di o~
gian
tur vi tri x, = -4l dén x, = -A.

+ Thoi gian 16 xo gidn 1 14n 14 thoi gian ngén nhat dé vat di s jo

tur vi tri x, = -4l dénx, = A,

v

& Hinh a (A < Al) Hinh b (AX> Al)

Luu y: + Trong mét dao dong (mét chu ky) 10 xo nén 2 1an va gian 2 lan &‘

+ Hoan toan twong ty cho truong hop 16 xo dung ngugc (TSt nhét phéan tich va v& hinh twong ty)

Dang 04: Niang lwong dao dong

1. Thé niing W= J?k_xg o %k AfcosT[mt+ @) = %kﬂz —%kﬂzcﬂs[,?[tut— @) ]
r 2 | i 1 1. . - i ¥ 2
W= v = —me’Alsin® (ot + = 1A AR g Vol k= mo
2. Péng ning 5 3 { Pl 4*(-4 4!:-"—1 Dc:sl_z[r_rf—a—q;::}]
3. Co ning W =W+ W,y= %k At = % meo A’ =const
N\ 7 ) )

Chu ¥:
> Khi tinh nang lugng phai d6i khéi luong vé (kg) , vin the vé (m/s) , 1i dd vé (m) .
> Khi Wi =nW,; hofic W,=nW,
4 Taivitrico Wa=nW,taco :

o Toadd: (n I]lmr_r:'r:—imr_:: 42 e x =+ A
N 2 : 2 : R Py

n+l

; 1 " 1 i n

a Vinwwe: —.—mv" =—mar A° < v =x2mi

o n 2 2 n+1
< Taiviwicd Wi=nWemcd:
n+l 1 . 1 . M
o Toadd: —hkt =—kdT =S x=%4

H 2 2 R
o Vinthe : [JI+T]-I-FJJ'1.': =imr.-.1:_4: P L.
2 2 n+l
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Trang thai Toa dj Viin toc
Dong ning bing thé ning LA o
“J2 ~ A2
Pong ning bing hai lin thé ning A J?
== + e, |—
V3 3
Pong ning bang ba lan thé nang A and-I3
= 5 == T
Thé ndng béng hai lan déng niéing B A y
x A |- *—=
3 V3
Thé niing biing ba lin dong niing 43 e
= 5 -

» Thénang vading nang cua vit bién thién tuin hoan vdi cing tan s6 goc o' = 2m, tin so
dao déng £ =2fvachukiT'= L.

Dang 05: Diéu kién hai vit chong 1én nhaw dao djng cung gia toc

o T

Hinh 1 Hinh 2 Hinh 3 )
> Wiat m dwugoc dat trén vat my dao dong didu hoa theo phwuong thang dirng. (Hinh 1)

Bé m, ludn nam yén trén m: trong qua trinh dao ddéng thi: 4__ = jl = %

= Yat my va ma duoc gén vao hai diu 1o xo dat thang ding, m, dao déng didu hoa.(Hinh 2)
Bé m: ludn ndm wén trén miat san trong qua trinh m, dao déng thi: 4_, = ,;_;i: = m

>  %Wiat m dat trén vat me dao d@ngdiéu hoa theo phuong ngang. HE s0 ma SE'I‘E gilfta m,; va mz la p,
bo gua ma sat gifra m> va mat san. (Hinh 3)

Bé m, khong trurgt trén m: rong qua trinh dao dong thi: 4 = & "c’: =;:w
o k

A
Dang 06:: Quang duong; tl%iagian,... dao dong cho toi khi: vat reii khoii gia, do:

- Con lic 16 xo gdm vit c6 khdi lwgng m va 1o x 10/cu*ng k dwoc treo nhu hinh vé. Ban dau gia ¢ D dung yén thi 16 xo din mét doan Alo . Cho D chuyén
dong thing dirng xudng dudi nhanh dan dé@ a toc a , va van téc ban diu bang khong. Bo qua moi ma st va sirc can

®
- Quing dwong ma vat di du’&ot&ehi vat roi gia dé:

+ Khircﬁkhﬁigiéd% ¢6 9 bién dang1a Al : 13+F—dh = ma= mg —k.Al =ma = Al :w

k
ﬁy X
+ Khl gi4 d&' bit diu chuyén dong thi 16 xo di din mdt doan Al ,
_ %b* S=Al-Al,

wong di dugc ciia gia do ké tir khi bit dau chuyén dong cho t6i khi vat roi gia do la:

O z 2 Z
- Théi gian tir khi vat bit diu chuyén dong t6i khi réi gia do: S = 5 at" =>t = (ala gia toc cua gia dd)

a
- Van tbe cita vat khi roi khéi gia dola: V =~/2a.S

- Bién d dao ddng ciia vat sau khi roi gia do: + D9 bién dang 10 xo khi cin bing (Khong con gia do): m.g = K'AICB => AICB
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2
. 2,V 2
+1Li d) x cita vat & thoi diém roi khoi gia dela : |x| =Al,—Al =Biends: x"+—=4
1)

Dang 07: Con lic va cham

Vat m chuyén dong van téc vy dén va cham vat M dirng yén

m.Jy,
- Va cham mém (Sau va cham hai vat dinh nhau, cing chuyén déng) my, = (M+m)V = van_toc_sau _va _cham: V= 0 §

m+M
2m
myv,=mv+M.JV Van _toc MV =——— 0
- Va cham dan hdi (Sau va cham hai vat bét ra) 1 1 => m+ M ‘Q'
—my, =—my +—MJV? S M-m" 6.
2 2 2 Van_toc_m.v—m—o

. Con lic 16 xo nim ngang, va cham tai VICB: Vin téc sau va cham 1a vén téc cue dai

O

Va cham mém: V= dw = A, K
M +m
Va cham dan héi: V=Adw-=4A. %

N Q
. Con lic 16 xo nim ngang, va cham tai VT li 49 )CZAO (Bi &n ban d 4u) é
- V2 y? K
Vacham mém: 4 _ \/xz +— = AO2 +— Trongd&
w w M +m
2 2
Va cham dan hoi: A:\/x2+V—:\/A2+V— Tr ngﬁo'a)z £
2 0 2 ’
® ® 4% N M

. Tha roi vit m xudng vit M dao dong:

Van tdc m ngay trudc va cham: Vo = 2gh

A 2 V2 % K m_'g
Vacham mém: 4 — X, +— ngd02w= — xozAZOm =
a)o M +m K
®
Va d an h bi: 178 :AQ' £
M
Iod

Dang 08:: Hai vit gamn 10, x0 dao dong

1. Heé vat dao ddénge trén mat phing necangs

- &t con lac 18 xo dit trén mat phing nim ngang gém 1& o nhe cd mdt ddu cd dinh, ddu kia gén vl wEt nhé
mi. Ban diu gily wiEt m tal w1 tri ma 14 2o binén denta_ 1 _dat wit nhd mo phéng nim ngang wa sat vl VAL 1y .
Buing nhe dé hai w&t bat ddu chuyén déng theo phirong cila truc 14 =zo nhiy hinh v&8 Bd qua moi ma sat

Ma, mie.
(e e Te R e EeTo oo | EE—
— -.: * —_—
—
" < L™ —+
== — |;|.R -

= Wtri hai wEt ré&1 nhan:
+ BEd qua ma sat, khi di gua wi tri céin bdng thi hai w&t bat d&Gu r&i nhau

+ Téc d% ciia hai vt ngav tnrdc khi r&i nhau: %.K.f‘hfz = %(Pnl +.¢?3.;‘.]|.v2 == .
+ Zau wva cham ti’ép tuc dac d&ng digu héa véi bign 45 %.le2 = %ﬁ:.;ﬂg =>4

+ Zau wa cham mo tiép tuc c:huyén ding thé:ing d&u theo chifu ban diu.

Lién lac: 0978. 970. 754 - Email: leduy0812@yahoo.com.vn - Website http://hocmaivn.com




Chuong Trinh Luyén Thi Cap toc DH - CPb Bién soan giang day: Thay Lé Trong Duy

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

2. He vat treo trén lo xo thing diang
- Hétcohg gim 1d o K wi hé hai vt nding m, mz gdn v nhau béng soi ddv manh kkhdi hrong khing déng
kE nhir hinh v& 2ot diiy nd1 hay vt cho vit my dao déng.

o
o _ CZBE San
MNP &
= — — — — CPB Ban dau
B
—+

-  Phwong trinh dao d%ng cia mu.

. ; ET
+ Tén 35 gdc: @m=_|—
]

Iy _ o E

+ Bign d% dao déng: - Edt day tai vitri cAnbing: A=Al = Ad . — Al =

- Dét div tal witri i 48 3o

2
AzJ(xo + AN+ Trongds Al = Al M :%
[

Lo ) ]

x=Acosz

=

+ TPhaban déu: { " =
v=—_Aa sin g

- )

Dang 09: Con lic 16 xo0 quay

- Con lac quay trong mat phang ndm ngang: Lirc dan hoi dong vai tro hre lnrong tam giir cho vat quay tron
: e AT 2
K. = F. <= KA =ma'R _ _

- Con lac quay phuong truc 1o xo tao voi phuong thing ding goc o Hop Iwe dan hoi va hwe cing day dong vai tro

lire hnrong tam giit cho vat quay tron

' P . P

== Lﬁf =
cose cose

vBan _kinh _quayv: R =Il.sina= (I, + Al)sine

Luc _dan_hoi: Fy =T =

F
Luc _huong tam :Tanc=—=>F =PTana =F,_
- - F

Dang 10: Cit @%Hép 10 x0

1. Cat 10 x0: Lo xo d6 cin cl&dai lo dugc cat thanh nhiéu H¢ quad: Cit I6 xo thanh n phin bing nhau

16 xo thanh phin c6 chiéu dai: 1;; 1,, D6 cing ciia mdi phan:
Kl, =Kl =K1, =..... T
070 H 26 P cirng mdi phin: K =nK,=> Chu ki, tin sé: TZ—O = fz\ll’lfo
\Nn
2.Ghép 1o x H@¢ qud: Vit m gan vao 10 xo K; dao dfng chu ki T, gian vao 10 xo K, dao djng chu ki T,

th : =K1+K2+...
=> Pj cling tang, chu ki giam, tan sb ting

o 1 1 1
Ghép nditidp: —=—+—+...... 2
Kl KZ :
=> Po cling giam, chu ki ting, tan s giam
.............................................................................................................................. 10
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Chuyén dé 03: Con lic don — Con lic vit Iy

g I3 100 oplivesoynses Gty olkay ot iy woym s ltoyim,

2
e Xdc dinh bién do: S, = ,|5° +— S, =a,! Trongdo:|a,]=[rad]

SH

)

. Xac dinh tin sé gbe: (W = g ; é

. Xac dinh pha ban dau: Chon gdc toi gian t=0 14 luc s=a, vét chuyén dong theo chiéu (+): v>0 (hodc cd theo chidu 4m: v< O,FUV ién: v=0 ). Thay
x=Acosg@ N
vao hé: . =@

;\ ®
v=—Awsin @ (6
Khi 1ap phuong trinh dao ddng ciia con lic don c6 hai dang phwong trinh:

- Phuong trinh dao dong theo Ii o dai: > — Acos(mt+ @) (m) )Q)V
G g o, = A
- Phuong trinh dao dgng theo li d6 goc = Cpeo SI:CDt + f.|:':| I(I’B.d:l voi £ @

1D s )23 Bl Eay:iim lrlnm—\mm. iyt ‘0" ﬂ@u all:hii @apim _l;;u

- Con lic don khi ¢6 chiéu dai 1,, trong thoi gian t thue hién dugc N, dao dong, thay:ddi c}{éu dai con lic mét doan Al thi cling trong thoai gian d6 thyc hién
duoc N, dao dong

- Néu thém chiéu dai con lic : 12 = ll + Al 2) (1) tu(l), (2) Tim yéu cdu bai toan

- Néu thém chiéu dai con lic : l = l —Al 3 @ , (3) Tim yéu cau bai toan

1 t

- Van dung cong thie 1’ = 7 = W = le I:Z N7 .1, 3) = Kéthop (1) va (3) hoic (2) va (3) = > Yéu chu bai todn

; M. v A”',d‘ . ., . or oI5 P 5 uv,c-‘ vger e
Iamer )33 € 'w,{%!..l.l.uu, vyuiaimer eliiimlin, com lie v elmnn

1. Chu ki khi dao dong vuéng din 2. Chu ki con lic va cham:
T+T f [
T, = do Tr=2rx|—; T'=2x T |¢)2—¢)1|
T, =—+222 "1
2 @
- Goc léch cc% khi vuéng dinh:
/ [
l(l‘b@ ) mgl(l cos o, ) = ao Trongdo:+ T =27 |—
g
rong d6: + I: chiéu dai phan khong vudng dinh
+1': Chiéu dai con lai khi h |¢’z_¢’1| L
Chiéu dai con lai khi vuéng din L Af= . Thoi gian ngfn nhit tir
(9

+,: Bién df goc phia khong bi vudng dinh.
VTCB -> vi tri va cham

|2 o 9 » (@220 Q) BN RS
IDamer Qs Va ﬁ m to¢ digi, lu e eames cdliayy

Moi thic mic vé chuong trinh luyén thi PH — CDb, yéu cAu mé 16p hoc méi, lich hoc thém,.........
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Lvindedii: V = 4/2gl(cosar —cosa,) 2.Lyccingdiy: ' =mg(3cosa —2cosa,)
=T . =mg(3—2cosa,) => vitqua vIcB: &, =0
- Vintceyedai: V= \/ 2gl(1-cosa,) @ Vatqua VICB:
-0 => Tmin = mg COoS ao) <=>Vatqua vi tri bién: &, = &,

- Diéu ki¢n ddy treo khong bi dit trong qua trinh dao dong:
- Vén téc nhé nhit: V in — 0 <= Vét qua vitri bién: &) = &,

mi

r.<I,eT,, =mgB3-2cosa,))<T, - «a,

max

Trong d6: Ty 1a lyc cang 16n nhit ma day c6 thé chiu dugc

Dyiner Sz N luggpunes oy didpmer ey eom lie dom

- Tinh to4n ning lugng dao dfng khi géc 1éch 16n (Dao dong ctia con lac khi - Tinh to4n ning lugng dao dong khi géc lechw ay dao dong cua con
i h

nay la dao dong tuan hoan chur khong phai dao dong diéu hoa) : lic 1a dao dong diéu hoa, thuong thi trongk& s€ la truong hop nay):
5 -
mw
W= Wa= y
2
W, =mgf (1- cosc)
) A mgf —
mw
W= — +mgf(1- coz)
: Wo=mgl mao 4
- 2

- Khi d@ bai cho mdi quan h¢ giira dyng ning va thé ning (ching han cho Wd = k. \@la mjt hé s6 ti 1§ nao do) thi:
hwsau

Tinh li d9 dai (s) hay li @ goc (o) chiing ta quy hét vé theo Thé ning (Wt). q{%

W, = W, 2 2
a k4 DW= W (k4 Dmef e L mat B g =
W, +W =W E Je+1

(M

Twong ty dé tinh téc d v thi chiing ta quy hét theo d@ :

W, = kW, ! 2
o :>[—+1de=w —+1).m” =
W+ W, =W Lk 0 k)2

Hknm«;ﬂi 02 e ‘Lliﬁj i el fed oo ng Wik €l JI_[”IK\' OY l)w .gul( u)vju\ I_Jklf JQ

GHI NHO : .
= Mo 50 cong thue gdn dung
Khi €<<1
v (1xe) =1xne
v (1+g)1—-&)=1+5—=&;
1+ &

1+ &5

' =1+g -g,

Do nhiét d9 : Do d§ cao : Do dj siu:

Moi thic mic vé chuong trinh luyén thi PH — CDb, yéu cAu mé 16p hoc méi, lich hoc thém,.........
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1 h h
+ Chu ki: T'=(l+—a(t2—t1))T + Chuki: T’=(1+—)T + Chuki: T’=(1+—)T
2 R 2R
+ Thoi gian sai 1¢ch trong 1 ngay dém: + Thoi gian sai léch trong 1 ngay dém: + Thoi gian sai l¢ch trong 1 ngay dém:
1 h h
AT,, =—alt, —1,[86400(s) AT, = —86400(s) AT, = —86400(s)
2 R 2R
Do ca d§ cao va nhiét do: Do ca d¢ sau va nhiét do: Trong d6: + T: chu ki ding
+ Chu ki: + Chu ki: + T’ : chu ki sai (sau khi d 4 thay ddi nhiét 0
1 h 1 h cao hoac d¢ sau) +R 0
T' = (1+_a(t —t )+_)T’ T' = (]+_a(t —t )+_)T ban kinh Trai Dat, con A 1a h¢ s6 no dai‘ctia thanh
2 2 ! R 2 2 ! 2R con lac,
+ Thoi gian sai 1¢ch trong 1 ngay dém: + Thoi gian sai 1éch trong 1 ngay dém: + Thoi gian chay sai m§ @: 86400s)
1 h 1 h )
AT, = (E alt, —t,|+ E)86400(s) AT, = (5 alt, —t,|+ 5)86400@) (GN :

3. Sw nhanh chim ciia dong hd
+ NéuAT >0 ( T>T) thi ddng hd chay cham (dong ho dém gidy st dung con lic don) Q

+ NéuAT <0 (T°<T ) thi ddng hd chay nhanh %

+ Néu AT =0 thi ddng hd chay dung .

Wy (773 Coom B oy elinn Guon liv'l'éf@lﬁm‘g ity s Eelijins dlijh,

M@t sb lwe phu khéng déi thuong gip
+ Luyc quan tinh: F =—ma,do16nF=ma ( F T\L a) :
Lwuy: + Chuyén dong nhanh din déu @ TT vV (V &@

+ Chuyén dong cham din déu @ T\L \%

+ Luyc dién truong: + ]_;: = qE Q%

+ dolonF &@on: FTTE;cénnéuq<O:> I?'T\LE)

7
chiuyén dong)

+ Luc day Acsimét: F ?-DgV ( [* ludng thing dimg hudng 1én)

Trong do6: D la khé&qjgﬁr clia chat 1ong hay chat khi, g 14 gia tdc roi ty do, V 1 thé tich ciia phan vat chim trong chat 1ong hay chét khi do.

+ Trong lyc hiéu dung hay trong luc biéu kién (c6 vai tro | Céc trwdng hop dic biét:

nhu trQ‘n‘?-}a P

* I co phwong ngang:

. F
+ Tai VTCB day treo l1&ch v6i phuong thing dirng mot goc: tan @ = F

_" = p + E 2 F 2 l
£ =8 m + Gia téc hiéu dung: & '= g + (—) =Chuki: T"'=27x -
m g

+ Chu ky dao doéng cua con lic don khi do:

Lién lac: 0978. 970. 754 - Email: leduy0812@yahoo.com.vn - Website http://hocmaivn.com




Chuong Trinh Luyén Thi Cap toc DH - CPb Bién soan giang day: Thay Lé Trong Duy

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

T'=2x L 2. Feo phuong thing ding thi g' = gi—
m

+Néu F' huéng xuéng thi g' =g+—
m

- , F
+Néu F' huonglenthi g'=g——
m

Wy (38 150 wlivon ey g wopm I gy pylyinoyes

- Pé xac dinh chu ky T ctia mt con lic 16 xo (con lic don) ngudi ta so sanh véi chu ky T, (44 biét) ciia mot con lic khac (T = To).

Hai con lac goi la tring phung khi ching ddng thoi di qua mot vi tri xéc dinh theo cting mot chidu. ¢

o &*”

7 -1

NéuT>Tp= 0=(n+1)T =nT,. ,Q)V

NéuT < Ty=0=nT=n+I)T. véin € N*

- Thoi gian giira hai ldn tring phing (Chu ki tring phiing) 0=

ID:ammer Oz Com LI_;' 2 lruis %(cllgg;/

—*:s. ~

1) Bai todn dur ddy: . .
Khicon lac dirt day vat bay theo phuong tiép tuyén vl quy dao tal
diém dut.
+ Khi vir di qua vi tri edn bang thi dit diy luc do vt chuyvén ding
nén ngang voi vin toc diu la vin toc lic dirt diy.

Van téc lic dit dav: Yo = y2gf(l=cosa,)
(theo ox :x = vt

theo D}-‘:}-:—lgt‘?
Phuong trinh theo cac truc toa d4: 2
1 x* 1 .
T E——
= phuong trinh qu¥y dao: 2- vy 4f(l-cosa,)

ONTT . -

+ Khi vt dirt o ly dj @ thi vir sé chuyén dpng ném xién voi vin tic ban dau la vin tie Iiie dirt diy.

R £ & ’ . & v. = J2ah = -}
Van toc vat lac diot day: 0 .,‘I’_gr_[CDSE.t' COSy )

L [l:h&u:u oX:X =(v,cos a).t

. iy L3
WA viv=(v,sln ).t ——gt”
1 . I - -
D - Phuong trinh theo cac truc toa do: 2
| "-j
: : ; '=[[ﬂt1r:r‘,|h—~——:-x
~emmas » X Khi d6 phuong trinh qui dao 1a: 2i{vycosa)
O | g > ’
v ={(tan a).x ————(l +tan- @)x"
.- ) 2w-
Haw: 0
s
. s s mo s imegvey P ! : y=48t"
Chii v: Khi vt dirt ddy ¢ v1 tri bién thi vt se rol tir do theo phuwong trinh : 2
2. Bai todn va cham: Vit m chuyén dong vén tdc vy dén va cham vat M dirng yén
.............................................................................................................................. 14
Moi thac mac vé chuong trinh luyén thi PH — CD, yéu cau mo 16p hoc mdi, lich hoc thém,.........
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. Va cham mém (Sau va cham hai vat dinh nhau, ciing chuyén dong)

m.y
myv, =(M +m)V =>van _toc_sau va cham:V = 0
m+M
. Va cham dan hdi (Sau va cham hai vét bt ra)
2m
my,=mv+MJV Van _toc M :V = Y
_ m+M
1 » 1 2, 1 i
—my, =—my +—MJV M —m
2 2 2 Van _toc _m:v= Y
m+M

=> Sau khi x4c dinh vén téc con lic sau va cham => 4p dung twong tw bai toin théng thudong

A

e 10z Com Bie vie by Db e am ndne eay )

- Tén s goc: @ = mgd;chuky:Tzzﬂ' ! ;l;?mséf=L m;gd
V I mgd 2z N 1

Trong d6: m (kg) 1a khdi lugng vét rin

d (m) 14 khoang cach tir trong tim dén truc quay

Piéu kién dao dong diéu hoa: B6 qua ma sat, luc can va o << lrad

- Phuwong trinh dao dong o = oycos(ot + @) 6

Q\/

I (kgm®) la mémen quan tinh ciia vt rén ddi vai truc quay ‘éo

5 !
&}Q
'©
R
Moi thic mic vé chuong trinh luyén thi PH — CDb, yéu cAu mé 16p hoc méi, lich hoc thém,.........
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Chuyén 4é 04: Tong hop dao dong

1. Téng hop dao dong biét PT dao dong thanh phin

- Téng hop hai dao dong didu hoa ciing phuong cing tin sé x; = A cos(ot + @;) va x, = Aycos(ot + ¢,) dwoe mot dao dong diéu hoa cing phuong cing tin sé x =
Acos(ot + ¢).

Trong d6: Bién do: ;A2 = A12 + A22 + 2A1A26'OS((02 —(01) ; Pha ban déu: tan @ = Al sin @, + A2 Sin @,

v6i QI <9< ¢y (néu @ <gy)

Acosp, + A,cosp,
* Néu A = 2kz (X, X cing pha) = Ay = A + A, é
* Néu A = (2k+1)1 (x;, X, nguge pha) = Ayin = |A - Ay

* Néu Ap = (2k+1)n/2 (x1, x» vudng pha) = 4 = 4/ A12 + A22 r@o

@

= |A-Ay) SASA A, ‘\’

£ ]

2. Tim dao dong thanh phin biét PT tong hop

- Khi biét mot dao dong thanh phan x; = A,cos(wt + @) va dao dong tdng hop x = Acos(wt + ¢) thi dao dong thénh@lai la x, = Ascos(ot + @2).

Trong do: A22 = Az + Alz —2AAICOS((p—(p1); tan @, = Asin L Al sin P Q 0<g: (néug<g,)

Acosp — A,cosgp,

3. Téng hop nhiéu dao ddng X, , X, , X5 ,....... 0
1o

- Néu mét vat tham gia ddng thoi nhidu dao dong didu hoa cing phuong ciing tin sb x; = % D15
X2 = Ascos(mt + @) ... thi dao dong tdng hop ciing 1a dao dong diéu hoa cliing phuo; c&é s0
x = Acos(ot + @).Chiéu 1én truc Ox va truc Oy L Ox .

Taduoe: A = Acosp = Acose, + A,cosp, +... 4

A, = Asing = 4 sing, + 4,sin @, +0 S

Bién d6 va pha ban du dao dong tong hop: = 4 = A2 va _ 4, VO @ €[@min;Pmax]

+BAM SHTFT 9 3 = (Dé cai dat ban dau)

+BAM MODE 2 (Dé& cai dat tinh toan vdéi sd phorc)

+BAM SHTFT MODE v 3 2 (Dé cai dat hién thi sé pharc dang A .~ )
+BAM SHTFT MODE 4 (Bé& cai dat don vi géc la rad)

4

TiMm PHWONG TRINH DAD DONG TONG HOP

x =2 +Xx, +...= .4 cos (a)!—i—go,)—f—Az c:os(a)t+{02)+..-

Chuyén sang dang phitc : x = A g, + A, 2@, + .

- Ta dao do bi may tinh FX -S70 MS
+BAM SHTFT MODE 3 == (Bé& cai dit ban dau, don vi do géc la dg).
+BAM MODE 2 (Dé cai dit tinh toan véi sd& phorc).

W A TH

x = x, + 2, :\ECOSLQI—%J+CGS(QI)
Chuyén sang darng phitc : x =32 —90 +1
Thao tdéc : Bam |~ |3 [SHIFT] —J|[r=o][eol=+11]

Bdm [SHIFT|[+][=] sé dwge A = 2
Bam |SHIFT||=] s& dwge ¢ = -60
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...............................................................................................................

T
= x = Zc-o.s[a)r fgjcm

- Xac dinh dao déng thanh phan khi biét phuong trinh téng hop

TiM PHWONG TRINH DAOC BONG THANH PHAN

X=X+ X, FX;, = X, =X— X —X;

Chuyén sang dang phitc: x, = AL @ — A, p, — A, 2 @,

Lamazr:

NANG CAP MAY FX500MS THANH FX570MS
Pau tién ban nhédn MODE 2 7 8 M+(80 lan) nh&n phim I&n
(Awparrow) nhan lién tuc 153153153.... cho dén khi hét ghi dwoc va
sé cudi cung la 1, tiép theo nhan =.=(214n diu bang) rdi nhan 0 1

Bam mode 2 s& thdy CMPLX vay la xong! (sau khi ndng cép trén
may cd chir CMPLX).
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Chuyén dé 06: Dao dong tat dan, dao dong cwong bikc , dao déng duy tri

Dao dong tit din ciia con lic 1 xo

4F  4dum
PG gidm bién dg sau 1 chu ki: A4, = —" = aHnE
K K
2F 2um
PO gidm bién dg sau 1/2 chuki: A4, = —" = ZHNE
K K

Li 49 16m nhét sau khi qua VICB: A'= A—AA4 ,, ¢, w

4F

P gidm bién dj sau N chu ki: A4, = N —" =

N 4mg
K

P giam bién dé ti déi sau 1chu ki: 71 .100%

D) giam co ning sau 1 chu ki: AVVI =%K(A2 —Alz)

Quing_dwong_vat_di_dwoc_cho_téi_khi_dirng:
2
w KA
S max = =
2
Hmg Hmg

A

2
) @ A
So dao dong thue hién dwoc: N=—

AA  4umg 4dug é
Thoi_gian_vat_dao_ddng_dén_lic_dirng lai:

AkT  mwA
r"'
<,

At=NT=—-
o X 2
(Coi dao dong tat dan c6 tinh tuan hoan \& =—)

Ak

dumg  2ug i
w

=w:> pmg = K|x|
, m
Téc d9 cwe dai sau k%V CB: VM(H = (A - )C) E

Vi tri van tdc cuwe dai: F ms

+ 0, =0, Q

Dao ddng tit din cha con lic don - 2 42
N ) W  mo A
Do gidm bin db 1 chu Ki Quing nhat ma vat di duwgc: Smax e —
0 giam bién d9 sau 1 chu ki:
'8 ) Fms 2Fms
4F &
- Bién d6 cong: AS = SO - SO] = m; A Ak 0)214
0] So dao dong thwe hién dwoc: N=—=——=
7 A Aumg 4Aug
4F, oA -
-Biéndo goc: A = o, —a, = "”2 Luu ¥: Céc cdng thirc khic, dang twong tw nhw con lac 16 xo
lme 0,
Cong huéng co hoc S
A ‘ ‘ Trong do: + T'cu(mg buc = 3,
Piécu kién cfng huéng (Vat dao dong manh nhat, nwéc rung manh nhat,. ): - V

Véi S: quang duong tudn hoan, V: Van téc chuyén dong

+ &&gb;c +TR =27Z'1 % (D6 vai con lic 16 x0)
5 :fcb ;
+ TR :272'\/: (D6i véi con lic don)
g
Q)
......... PP £
Moi thac mac vé chuong trinh luyén thi PH — CD, yéu cau mo 16p hoc mdi, lich hoc thém,.........
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Chuyén dé 06: DPai caong song co

Dang 01l Xae dinh cac dal lngng dic trung

Buérc séng: A=VT= V/f Luuy: Doivdisong ngang

S6 dao d9ng = s6 14n nhé cao -1
Téc d truyén séng : V=S/t ) )
So buéc s6ng = so ngon séong — 1

Chuki, tinsé: 1 = —272- , f = l — E S6 buéc song = S séng dap vao man thuyén - 1
a) T t e e .~ s 1A oA A A R < vy s A
Thoi gian giira hai 1an lién tiép day duoi thang lién tiép: T /2
x| _, d A
1 2
Po lechpha: Ap =271 —— =271—
A A

r‘
0\
+2 diém dao dong cing pha: AQ = k27 =>K/each gitru hai diém: d=kA &&’
, , 1
+2 diém dao dong ngugc pha: AQ = (2k + 1)72' => K/céach gitru hai diém: d= (k + E)ﬂ w

V4 1
+2 diém dao dong vudng pha: A(ﬂ = (2k + 1)3 => K/céch gittu hai diém: d= (k +—

Damng 02: Lip phreng trimh

Lap phuong trinh dao ddng tai ngudn: uo = Acos(wt + ¢). Xac dinh: Bién do ng:&én s6 goc: ) = 27# , Pha ban d4u: Q@
Trong d6: Cach xac dinh Pha ban diu (D (Tuong ty bai todn xdc dinh pha ban dau trong dao dong diéu hoa) : Chon gdc toi gian t=0 1a liic u = a, vat chuyén dong

7
‘ ‘ u=Acosg
theo chiéu (+): v>0 (hodc cd theo chiéu am: v< 0, hodc ¢ bién: v=0 )E‘Thss vao hé: =

0 v=—Awsin @

P R R X X
Viét phwong trinh séng: - Song truyen theo chiéu duong uc Ox thi: uy = Aycos(ot + ¢ - @—)=Aycos(ot+¢ - 27—
v

R X X
- Séng truyén th %m cua truc Ox thi: uy = Aycos(ot + @ + W— )= Aycos(ot + ¢ + 2z _ﬂ, )
‘ , A%

IDamg O3 gfﬁyf%xmag lurgrmme SOms

W =L porar = L ks’
2 2

e  Ning llf@

. Séﬁ%lyén wensgiday: Wy, =W, =>4, =A = Biendokhong ddi

2

W 1 1/2KA? A
R 2

ws(éng lan truyén trén mit nuée: WM =8 s — KAM == AM =—

2rr 2 2rr 2rr
=> Bién d¢ giam theo can bac hai ctia khoang cach

1 1/2KA?
R 2
Séng lan truyen trong khong gian: WM = Luozn =>— KAM = => AM = ——F— =>Bién d¢ giam theo khoang cach
4rr 2 4rr 2rN
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Chuyén dé 07: Giao thoa song

I. Xdc dinh bién dj , dp Igch pha cua giao thoa séng tong hop :
¥ Phuong trinh song tai M do hai séng tir hai ngudn truyvén tdi:

U, = Acos(2x. fi - u,,, =Acos(2r fi—

A A
v Phuong trinh giao thoa song tai M @ wyy = tigar + o

i,—d, A [ i, +d, i |
i 22-.‘[CDSs(:T{—=:—{L+—ﬂ.- \cos| 2x.fi—m i i WS i W
- | A 2 | A 2 |
v Bién do dao déng tai M: 4, =24 casfzﬂ+&Tﬂ] Vii Aa = a, -a,
A L
5 s : 5 : d, —d,
v B3§ léch pha hai dao dongtai M : Ap=2x +Aa Vo Ap=a, —a,
A
THI1 : Hai ngun‘in A, B dao déng cang pha (hai nguén démg bd) : A =a, —a, =0 hodc k2x

» Bién dj daodong tonghoptaiM: 4, =24 CBSI:JTI—_':I
A

cos(r———L)| =24
A

» P)j léch pha hail dao ddng ta1 M : Ap =27

%

o Dao déng tai diém xét co bién dé cuc dai : A,, =24 Hai song thanh phéﬂ tai M ciang pha

d, —d :
Ap=k2ro2r2—l=Fred,—d =kd
A
# 50 vin giao thoa cue dal gitta hal ngudn 5,52
&8, &8,
- Lok« 2 keZ
A A
o Dao dong tal diém xet co biéndé cuc tiéu: A4,, =0 Haisong thanh phﬁn tai M nguoc pha
d, —d, A 1. .
Ap=2k+ Nt =22n—=2k+DNr=d,—d, =(2k+ - = (k+ )4
»  S6van giao thoa cure tidu gilta hai nguén S18a
S8, 1 88, 1
-1 kL= [k EeZ
A 2 A 2
Chuv: _ _
o 50 vin cuc dai leé, s5 vin cyc 1i8u chan.
o Duwong trung trec cia 515; 1a vin cuc dai.
o Sdvin dao déng cuc dai, cuc tiéu khéng tinh hai nguun o
o Néudiém O la trung dlem cia doan AB thi tai O hoac cic diém nam trén dwong trung trire cua

doan AB s€ dao ddéng voil bién dd cue dai va bang A, =24 (vilicnay d, =d,)

TH2 : Hai t‘LngDIf'L A ,B dao dong ngugc pha : A =, —a, = %7 hodc (2k £+ )7

e Bién dj dacdongtonghoptaaM: 4, =24 cnsf::%:ﬁ ;j =24 u::n::nmf::%r—L %r:l

« D6 léch pha hai dao déng tai M : Ap =27 4, ;d i

o Dao déng tai diém xét c6 bién dé cuc dai - . -“: 2.4 Hai song thanh phﬁn tal M cung pha
Ao=kilr o E,T%i r=k2rod,-d =2k+F Ij% =(k¥ %j},

Moi thic mic vé chuong trinh luyén thi PH — CDb, yéu cAu mé 16p hoc méi, lich hoc thém,.........
Lién lac: 0978. 970. 754 - Email: leduy0812@yahoo.com.vn - Website http://hocmaivn.com




Chuong Trinh Luyén Thi Cap toc DH - CPb Bién soan giang day: Thay Lé Trong Duy

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

» 506 vidn giao thoa cuc dai giita h-ai nguén 518q
& Py
"-‘—l-::ﬁ:-: "-'—l keZ
A 2 A 2
o Dao dong tai diém xét co bién dé cuc tiéu : A,, =0 Haisong thanh phﬁn tal M nguwoc pha

d,—-d, =kA

d,—d
Ap=(2k+Im=2a=2—ltr=(2%k+r 3 .
A :fz-:f,:flﬁ:+lj?:fﬁ:+i]x
» S0 van giao thoa cuc tiéu giira hai nguén 515a:
.T _g"j '-g' aS".\l
—— L chke—2= keZ
A A
—AY
Chuv: _ _
© 50 vin cuc dai chén, s0 vin cyc ticu le.
o Buong trung trirc cua 5,52 1a vian cyc téu.
© Sovin dao déng cuc dai, cuc tiéu khdng tinh hai nguén S8,
o Neéudiém O 1a trung diém cua doan AB thi tai O hodc cic diém ndm trén dwdng trung trirc clia

doan AB sé& dao ddng vai bién dé cuc tiéu va bﬁng A, =0 (vilic nay d, =d,)

TH3 : a1 nguén A, B dao dong vudng pha : A =a, —a, = :% hodc (2k + l]%

 Bién djdaodongtonghoptaiM: 4, =24 cmsf;‘rui %); =24 cggfﬁ-izgj
A 4
- o a - . [rig _ﬂ‘il T
» 13§ léch pha hail dao dong tai1 M : Agp = E:r—*i?
A 2
o Dao déng tai diém xét cd bién dé cuc dai - A,, =24 Hai song thanh phﬁn tai M cing pha

1, —-d, =« , 1. A 1
Ap=k2r o272 0 2 X pir o d,—d, = (2kF D)= = (kF)A
A 2 22 4
» S0 van giao thoa cuc dai giira hai nguén 5152
i F
= '_*—l-c:ﬁ:-z: '__'—l keZ
A 4 A 4
o Dao déng tai diém xét cé biéndé cuc tiéu: 4,, =0 Haisong thanh phéﬂ tali M ngwoc pha
| d, -d, =(2k+0)2 =k +1)a
d,—-d, = 2 3’ 4
Ap=(2k+1r=2n——— 4+ =2k+imx = - =
A 2 3 A

3
d, =d, =(2k+=)—=(k +I:I;’.

o
d

% S6van giao thoa cuc tiéu gitra hai nguén 515z
B D -

A 4 A
Chi v :
o Sovan dao déng cuc dai, cuc tiéu khéng tinh hai nguén 8,
5 Néudiém O la trung diém ctia doan AB thi tai O hoac cic diém nam trén duwimg trung truc cua
doan AB s& dao déng vdi bién dé va bang & = A2 (v lic nay d, =d,)

7

2. Xic dinh 50 diém cwce dai , cwe tiéu trén doan thing AB

d, d,
A +——M o o
L & P
77 TN -
.............................................................................................................................. 21
Moi thic mic vé chuong trinh luyén thi PH — CDb, yéu cAu mé 16p hoc méi, lich hoc thém,.........
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..

THI1 : Hai nguén A B dao ﬂfﬁl‘lg cung pha (hai nguén déng bd): Ad=a, —a, =0 hoic k2x
= So6diém dao ddng vor bién dd cuc dal trén doan ADB :

¥ Hiéu khoang cach giira chiingphai la: d, =d, = k4 (1)
¥ Mic khac tong khoang cach gitachingla: d,+d, = AB (2)
v Lay(l)+(2)vétheovétacd: d, = ’i‘;i+ .4:9
¥ Do M thudc doan ABnén : 0 < d, < 4B Thayvaotaco: 0 < %—g < AB & - '4_5 <k < E
Fa Fa A A

o S6diém dao ddng vai bién dd cuc tiéu trén doan AB :

L
v Hiéu khoang cach gilra chingphaila: 4, -d, =(k —;ji_ (3)

) EAY
¥ Mac khac tong khoang cach gitachungla: d, +d, = AB (4)
¥ Lam nrong tir nhir trén ta co : —A—_H—L‘:k qﬂ—l

A 2 A2

TH2 : Hai ngué‘-n A , B dao ding nguoc pha : A=, =@, = L7 hodc (2k+ Dir
o Sodiém dao déng vdi bién do cuc dai trén doan AB :

l
¥" Higu khoang cach gilra chiingphai la: d, -d, =(k + _’;j;-_ (1)
¥ Mac khac tong khoangcach gitaching la : d,+d, = AB (2)
¥ Lam twong tu nhur trén ta co : .. <k -::'f—L

. i 2 A 2
o Sddiém dao déng vol bién db cue tigu trén doan AB :
¥ Hiéu khoang cach gilta chiingphaila: d, —d, = &4 (3)
¥ Mac khac tong khoang cach gifta ching la : d, +d, = AB i4)
¥ Lam twong tynhu trén ta co : —ﬁ <k q‘q—_ﬂ
A A
TH3 : Hai nguétl A , B dao dfng vudngpha: Aa=a, —a, = :é hodc (2k + l]%

o Sédiém dao dong vl bién dd cuc dai , cuc tiéu rén doan AB :
l

¥ Higu khoang cach gilra chiingphai la: 4, —d, = (& —~Z]|£_ (1)
¥ Mac khac tong khoang cach gitachingla: d,+ 4, = AB (2)
¥ Lam nrong tynhu trén ta co : —E—i <k -::ﬁ—l

A4 A 4

«

3. Xdc dinh 50 diém cwe dai , cue tiéu trén doan thing CD tao vai AB mét hinh vuéng hodc hinh

el nhér :
TH1 : Hai ngudn A , B dao dong ciing pha (hai nguén dong bd) : Ae =a, —a, =0 hodc k27

o Sodiém cue dai trén doan CD thoa mén : d, —d, = ki
& AD-BD<d, -d < AC - BC '
Suyra: AD—-BD < ki < AC — BC Hay @ <k < g =
o So6diém cuyec tiéu trén doan CD théa min : d, —d, = [R—héji (,": ﬂ
& AD-BD<d, -d, < AC—-BC ) A0 ‘
Suvra: AD-BD < (k*%‘ji < AC - BC Hav @—% <k {@—%
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TH2 : Hai nguén A B daodongnguocpha: A =a, —a, =*x hodc 2k + )7
o Sddiém cuc dai trén doan CD thoaman : d, — d, = (k —-%1];’. & AD=-BD<d,—-d < AC-8C

AD-gDy 1 . AC-=BC

————— R R ————
A 2 A X

o Sodiém cyc tiéu trén doan CD théamén : d, —d, =ki& AD-BD <d,-d, < AC-BC

AD-BD = AC-BC

—_— ke —

L
Suvra: 4D 8D < fk*;‘ji < 4C - BC Hay

1
2

Suvra: AD-BD < kA < AC - BC Hay .
A A

TH3 : Hai nguén A ,B dao djng vudng pha : A =a, —a, ==— hodc (2& + l]%

b3 | =

AL

; : : |
o Soddiém cyc dal , cuc néu rén doan CD théa mén : d, —d, = (% —~—__;;‘_|£ &
AD=BD <d, =d, <« AC=BC

AD-BD 1 AC-BC |
—_— ke —

Suyra: 40 -BD {H:-.Llj,?_ < AC = BC Hay
4 A 4 A 4

4. Xdc dinh 56 diém cuc dai , cwe tiéu trén doan thang la diwdmg chéo ciia mot hinh vuéng hodc
hinh chir nhat :
TH1 : Hai nguon A , B dao déng cing pha (hainguon dong bd) : Aa =a, —a, =0 hodc k27
o Sddiém cuc dai trén doan BD théa mén : d,—d, =ki & AD=-BD <d,—-d < AB=-0
(vi diém D=B nén vé phal AC thanh AB con BC —-BB=0)

” AD - BD AB
Suvra: AD=BD<c ki< ARHay ———— < k <« —
A A | C
B s =
o S&diém cuc tiéu trén doan BD thoa min : d,—d, = (k*;ji S #,*"
& AD-BD<d, —d, < AB=0
| AD-BD | AB 1 A L —~1 B
Suyra: 4D -BD <(k+=)i< ABHay ———c—<hk<—=— 0
2 A 2 A 2

TH2 : Hai nguén A, B dao déng nguoc pha : A =a;, —a; =% hoac (2k + )7
o Sddiém cyc dai trén doan BD théa mén : 4, — d, = fk-%]}_ & AD-BD<d, —d < AB-0

AD-BD | A l
—_— <k«

Suyra : AD—BD-:[R-—LJF_-:AHIIa}-' —C s ———
2 A 2 A 2
o LY
o Sodiém cuc tiéu trén doan BD thoamén : d, —d, =kA& AD-BD <d,—-d, < AB-0
Sy s AD BB SR S E R, 2P g 54T
~ ~

TH3 : Hai nguén A . B dao dong vubng pha @ Ao =a, — o, =:§ hodc (2& + l]-;

s Sadiém cuc dai , cue tiéu rén doan BD théa méan - d,—-d, =(k *éji_ &

AD-BD <d,—d, < AB-0

5
#L A

5 Xidc dinh so diém cire dai , cire tiéu trén doan thing la dwdong trung true ciia AB cdch AB mit
doan x 2
THI1 : Hax nguén A . B dao dong cung pha (hai tlgufﬁn ddong bd) : Ao = a, =, =0 hodc k2x
o Sodiém cuc dai trén dudng trung tric thoa man :
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Hay d, =d, =ki Ma 40<d, < AC = C

~IB 1 AB 5 g

f—‘l +0C? (Do =20 o i — g | M
.-..."" ;{ 2 _J’j." 4 !
o Sodiém cuc tiéu trén duéng trung trirc thoa mén : -
2r.d, 2m.d A l O B
B§ léch gitra M,A hodc B : Ap=—=— L= (2k +1)xr Hay d,=d, =I:£.'—-;"_If.
A ) 2

Ma A0 =d, < AC = 40{f1+—3,« < AC @ﬂﬂ:u +l*|' ,ff?]ﬁucz
gl Topas fedlie gppe 1
24 2 A 2 2

TH2 : Hasx nguén A, B daodéng nguoc pha: A=, —a, ==x1 hodc (2k -1}z
o So6diém cuc dai trén dudng trung trirc thoa mén :

27.d,
Bd léch giira M,A holic B : Ap= i x=k2x Hay d, =d, = Ifk—-—%:lf_’.
A =
AB 1 || A8 .3
Ma A0 =d, = AC = —IQ{L’R*—M{AC@—{H+—‘V L’T]‘+UC‘
A8 1 1 A8 . -
sk=2—.|(—)Y +0C" ——
24 2 A 2 2
o Sadigm curc tiéu trén dwong trung truc thoa min :
1.-4. {TII

Bé léch gitra M. A hodc B: Ag= tx=(2k+1)xr Hay d =d, =kA

A

b AB . AB 1
Ma AUE:‘.";EAC::»A(JE!:;.EAC&TE!ME1|||:—} +0C* & —<k<— (—] +oc?
A 24 A

TH3 : Hai nguén A . B dao d6ng vubng pha : Ao =a, —a. ==

hodc (2 + l‘,l—

tu| Y

o Sodiém cuc dai , cuc tiéu rén dudng trung trigc thoa mén :

2nd, |
D6 lach gitta MLA hodc B : Ag =t —; = k27 hodc(2k +~ \r Hay d, = d, = (k —~%]|;‘_
.-"'f =
AB I AB_, s
Ma 40 <d, < AC = _mgm*%w_ < .qc«u-Tgrk+zjzg1fr71-+r}c-
e B T P T
24 4 AV 2

4
6. Xdc dinh so diém cuee dai , cwe tiéu trén dwrdng tron tim O la trung diém ciia AB :
THI1 : Hai nguén A . B dao déng cang pha (hai nguén dong bd) : A@=a, —a, =0 hodc k2

ik i ! L e k _ AB AR
o S6diém cuc dal trén duong tron tdm O thoa mén 1 ——< F < —

A A
KL : Trén doan AB cé k diém dao déng voi bién do cue dal
thi trén duong tron tim O co 2k diém dao déng vor bién do cuc dan

5 Sadiém CLIC tiéu trén dirmg tron tim O thoa maén : ‘; }2
9]
AR 1 AB 1
—_————— ke ——-—
A g A Z

KL : Trén doan AB co k diém dao déng voi bién dé cuc ticu _
thi trén du‘ﬁr_ng tron tim O co 2k diém dao déng voi bién d6 cue tiéu

Moi thic mic vé chuong trinh luyén thi PH — CDb, yéu cAu mé 16p hoc méi, lich hoc thém,.........
Lién lac: 0978. 970. 754 - Email: leduy0812@yahoo.com.vn - Website http://hocmaivn.com




Chuong Trinh Luyén Thi Cap toc DH - CPb Bién soan giang day: Thay Lé Trong Duy

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

TH2 : Hai nguén A ,B dacding nguwoc pha : A =@, —a, =*x hodc (2k+1)x

£ .2 50 i 3 o _ B AR | AB 1
o 5o diém cuc dal trén dudng tron tim O théa mén @ —— = < k< — S
A 2 A 2
KL : Trén doan AB co k diém dao déng vl bién dd cuc dai thi trén dirdng tron tim O co 2k diém
dao déng val bién dé cue dan
£ oa.2 . & 5 : S : N A8 AR
o R6diém cue t1éu trén duong tron tim O théa min ! - — < kb < —
A A
KL : Trén doan AB co k diém dao déng vol bién dd cwe t18u thi trén dudng tron tim O co 2k diém 9
dao déng vol bién dd cuc tiéu

(™
TH3 : Hai nguén A ,B dao dongvubngpha: A =a, —a, = :-? hodc (2& + lj:;
o Sédiém cuc dai , cuc tiéu wén diromg tron tdim O thoa maén - —ﬁ—é < i qﬁ—zl
A A

KL : Trén doan AB co k diém dao ddéng vol bién dd cue dai thi trén durdong tron tim O co 2k diém

s

dao dong von bigén dé cuwe dai
&
K
7
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Chuyén dé 08: Song dung

1. Séng dirng hai d4u ¢6 dinh (1 dau budc chit diu kia gin Am thoa dao dong)

A A 21 ,
- Diéu kién: l=k= =>k=— -> Néu k nguyén: c6 song dung
A
-> Néu k khong nguyén: khéng c6 song dirng
- X4c dinh s6 b6, bung, nat: S6 bo (bui) = s6 bung =k, S6 niit =k +1
Luwu y: + Day duoc kich thich dao déng béi nam cham dién véi tin sb dong dién 1a f
=>Day rung tin s6 dao dong cua day la 2f.

+ Day dan kim loai c6 dong dién xoay chiéu tan s6 f chay qua, dit ddy trong

khoang gitra hai cuc cila nam cham chit U =>Day rung tan s6 f. (Q&,‘\

F

+ Vin tbc truyén song: V=_|—
H '\)

Trong do: + F: Luc kéo cang day, don vi: N

+ U =%: mat do khéi luong dai, don vi: [ ] [Kg], [ ] 0%

2. S6ng dirng mdt dau tha tu do, diu kia gin 4m thoa kich thich dao dong

1.2 20 1 »gé
-pidukién: [=(k+=-)—= = k="——— > Néuknguyén:
Didu ki¢ ( )2 2 > Néu k nguy

> Néu k khéng éuyén: khong c6 song ding

- Xéc dinh s6 b6, bung, nat: S4 bo (bui) =k, S6 nut = s6 bung =k

3. Phwong trinh séng dirng trén soi day CB (voi dau C co dao dong nho la niit song)

* Piu B ¢6 dinh (nit séng):

Phuong trinh song téi va song phan xa tai B: Q?%Szﬂ'ﬁ vau' B = Acos27zft = ACOS(27Z’ﬁ 72')

Phuong trinh song téi va song phan xa tai ot khoang d la:

y =AcosQr fi+2r—)vau', =Acos(27zft—27zi—7z)
A A

Phuong trinh song tiM: Uy, =U, +U 'M

= 24c0 72'% +%)cos(27z ft —%) - 2Asin(27z%)cos(27z f +%)

O

Bién'do dao dong clia phin tir tai M: AM =24 COS(27Z'% + %)‘ =24 Sll’l(27l'%)‘

* Piu B tu do (bung séng):
Phuong trinh song t6i va song phan xa tai B: Up = U 'B = Acos27zft

Phuong trinh song tdi va song phan xa tai M cach B mot khoang d la:

Moi thic mic vé chuong trinh luyén thi PH — CDb, yéu ciu m& 16p hoc méi, lich hoc thém,
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d d
u, = Acos(27zft+27z;) vau'y, = Acos(27zft—27z;)
Phuong trinh song dimg tai M: U, =U,, +M'M

u, = 2Acos(27z%)cos(27z 1t)

Bién d¢ dao dong cua phin tir tai M: AM =24

cos(27z%)‘ %é

: X .
sin(27z /1)‘ . 6.

&\
cos(27z%)‘ &

Luu y: * V§i x 1 khoang céch tir M dén dAu nit song thi bien do: 4,, =24

* V§i x 12 khoang cich tir M dén dAu bung séng thi bien ap: 4,, =24
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‘ Chuyén dé 09: Séng am. Giao thoa — séng dirmg am.

Damg 01l Xae dimh cac dypi lvgng doe rumg SOME A,

Xic dinh van téc truyén am:

+ Phu thudc nhiét d§ (trong méi trwong khong khi): V= VO b l+at

+V: vantde truyén am & nhiét do t°C

Trong do: + V() : van tdc truyén am ¢ 0°C ; é

1 D
+ @ = —— : h¢ s no dang ap ® r@
273 !\ ®
+ Van tdc truyén 4m trong kim loai (phwong phap do van tdc) (Q&(
[ [ . . . .
At =————— Trongdo : At :Thoi gian 2lan nghe, | : Chieu da anh _K.loai
VKK KL
Xac dinh cwong d§ Am, mirc cwong do Am: Luwu y: Mot so cong thirc quan trong
P P + Io= 10" W/m’ %
. Cuwong do am: I=—-= 2 . 0
S 4R k.1 I
+ 1g g(k)+1g—
. Mikc cwong do am: & 10
1 A I I ‘
+ L= 18— L: tinh bang don vi ben (B) + L= lg — =—=10 L: tinh bang don vi ben (B)
0 / IO 10
C100e L (L b bine dom vi déxi 1 [ oo ‘ ‘
+L=10.1g (L: tinh bang don vi dé xi ben (dB) + L =10. lg — = —=10" L: tinh bang don vi dé xi
1, I, I,
Q ben (dB)

Damg 025 Gﬁ@@%h@a — Somg dlurmg Ammn,

- Diy dan hai dau cb dinh: (S& -
A V V
+Diéukiéncéséng‘i&n: l=k—=k— :>f=k—
é 2 2f 2
Y y |
+ Tan so am co ban: ]Fcb:]Fl :2—1 (k=1:hoa am thir nhat )
“r*%
Sy V
an so hoa am tht n: f” =I’l.2—l=l’l. b (k=n:hoadmthirn )

F

Luwu y: + Van toc truyén song: V=_|—

y7,

Trong do: + F: Luc kéo cang day, don vi: N
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U= %: mat 46 khéi luong dai, don vi: [m] = [Kg], [l] = [m]

+ Day dugc kich thich dao dong boi nam cham dién véi tan sé dong dién 1a f
=>DAy rung tin s dao dong ciia day la 2f.
+ Day dan kim loai c6 dong dién xoay chiéu tan s6 f chay qua, dit day trong
khoang gitra hai cuc ciia nam cham chit U =>DAy rung tén sb f.
- 6ng si0 mdt diu hé: é

+ Diéu kién song dirng mét dau ty do:

1A % % ~
I=tk+9)=—=2k+D)—=m.— = f=m— rongdom=1,3,5,.. (s6lé
(k) =@k p=mys = =myy Tondom=13.5. (519 <

O

v
+ Tin s am co ban: f‘cb Zfi :4_1 (m=1:hoa am thir nhét )

+T§nséh0aémth1’1’n:f =n.—=n.j, (m=n:hoadmthin )

! 41

N Q
o QLAY 4
- ong sao hai dau hé (hai dau 1a bung) : 4p dung twong tw cho séng dirng hai dau cﬁ% k—=k— = f =k—

2 2f 21

[Hiidw trm@ Dap = Ple (N ﬁﬁng CAD)

1. Ngudn 4m dirng yén, may thu chuyén dong véi vin toc vy 2. Nguon am chuyén dong voi vzfm‘t(ic vs, may thu dirng yén.
»@ t%n s6:

* May thu chuyén dong lai gin ngudn 4m véi véan tdc vy thi thu duoc am c6 tin
* May thu chuyén dong lai gan nguon am thi thu duoc

v
% L

, VTV, s0: f = f

f'= S V=Vs
v . R R . * May thu chuyén dong ra xa ngudn am thi thu dugc 4m co tin sb:
* May thu chuyén dong ra xa nguon am thi thu dugc am co tan so:
v

"_ V=V "= f Véi v 12 vén tdc truyén am, 14 tin sé cua 4m.

f'= - S Q v+ v
Q
, Y o i , ,
Chii y: Co the dung cong thirc tong quat: f = f , lam theo nguyén tac: lai gan tan so ting, ra xa tan sé giam, van toc may thu Vy trén tir, vin toc
f V+Vg
ngudn Vg nim dwéi miu. @
M.,
D

.............................................................................................................................. 29
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|Chuyén de 10: Pai cuwong dong dién xoay chiéu
Damg 01l; Xde dinh cte dai lrgng die trumg

- Tir thong: - Bidu thic: ¢ = NBS.cos(at + &) = @, cos(at + o, )(Wh) = Tu thong cuc dai: @, =NBS

Trong d6: + N: S6 vong ddy, S: Dién tich khung day, don vi: m’

- Suéit di¢n dgng: - Bidu thic: € = —% = wNBS.sin(wt + ) = E, cos(at + o, — %)(V) =E, =, q é

"y o N , 0
- Tan so6 dong dién: f = 2— = —— N: S0 vong quay cua khung day, t: thoi gian, don vi: s f"
T -

D 022 S0 chié e dfm, T o Giim sdng Do 18 trong 1 chn i

. T N s .
+Neu @, # iE : Trong moi gidy doi chiéu 2f lan %

+ Néu pha ban dau ¢; = —77 / 2 hodc @i = 7z / 2 thi chi gidy dau tién déi chiéu 2f-1 153“6% 4,

gidy tiép theo ddi chiéu 2f 1dn

- Thoi gian dén sang hodc tit trong 1 chu ki: &
+ Dat dién ap: U = UO COS(Q)f + (Du) (V) vao hai ddu mot bong dén chi sang khi dién ap

den: |u| > U, /

uS

+ Thoi gian dén sang trong 1 chu ki: Al‘x = 4Wd0 1 COoSs A@ = U

0

!

.. u
+ Théi gian dén tit trong 1 chu ki: Af, = Trong do :sin Ap' = —= Hoic: At, =T — At

Dang 03 diem lwgng qua binkh dien pham
- Pién lirgng qua binh tro@hu Kki: 0

21,
- })ién‘llrg'ng ua binh trong %; chu ki (Pha ban dhu @ =+t / 2 ): ql/zc;,ufk,- =
2
At
i¢n lwgng qua binh theo mét chidu trong khong théi gian Af : q= T ’Q(I/Z Chu _Ki)

q=[idt=["I,cos(cr+g)at
: 4 4

- Pién lwong trong khoang thoi gian bit ki tir thoi diém tl —-> )
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O,A 7, W\ v, W\ %\, 0. O, &
(o]

Damng 04 Diem 4p (Cudng @) trude va saw thed dicm ¢

. ot+p=a
Tim pha dao dong tai thoi diém t: u=u*=> UO COS(&)f + @) =u* s

ot+@=-a
Léy nghiém : + ot + ¢ = a véi 0 < o, < 7T tng vdi dién ap dang giam (chidu am v < 0)
hodc totte=—a ng véi dién ap dang ting (chiéu dwong v > 0) é
Pién ap sau (diu +) hodc truée (diu - ) thoi diém d6 At gidy 1a : %
u=U,.cos(£mAt + o) (dién ap dang giam) hoic U = U .COS(L®At — L) (dién ap dang tang )
r

S /
&}Q
'©
KR
Moi thic mic vé chuong trinh luyén thi PH — CDb, yéu cAu mé 16p hoc méi, lich hoc thém,.........
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%4 %4
+ tan @ = +o0 :>(p=5,tan(p=—oo :>go=—5

+ Néu mach c6 thém dién tré thuan:

R+7r U, +U,

Viét biéu thirc u, i ciia ca mach:

*Q=¢,~¢;,=>¢, Hoacgy, &{\

+ u=U,cos(art +¢,) hoaci=1,cos(wt+e,)

Y, _ Uor _ Uy, _ Uoe *Qx/

Trongdé: [, = —
T TRz, 2z,

Viét biéu thirc dién ap hai dau cac phan tir dién trong mach

A,
+ Xac dinh bidu thire dong dién trong mach: = IO COS(C()t + @l) Aéé

+ Biéu thirc dién 4p 2 ddu R: + Dién ap va dong dién luén cing pha &
+ U, =Uy, cos(at +¢,)

+ Biéu thuc dién ap 2 dduL: + ug luén nhanh pha j%trong mach

+ U, d@+ @, +
+ Biéu thuc dién ap 2 duC: + Uc 1u0®%/ S0 v4i i trong mach

&& U o cos(at + g, ——)

Viét bieu thirc hai dau m@@n doan mach

+ Xac dinh 'Mng dién trong mach: I = 10 COS(C()t + ¢l)
M.
+ W 1éch pha dién ap doan mach cin xét (VD: Boan AM) so vdi i trong mach:
%n Dy = eeverene =X

+ Biu thite diénap: U ,,, =U,,,, cos(ot+¢, +¢,,) Trongdo:U,,, =1,Z,,

D 02 X €l el g RLC g i 0 ich . B o hgp G

Moi thic mic vé chuong trinh luyén thi PH — CDb, yéu ciu m& 16p hoc mdi, lich hoc thém,.........
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Xét mach nhw hinh vé: gid st U ,, - 1éch pha A@ sovéi U 4p A@ = |¢AB _¢AM|

Dua vao tinh chit ciia mach, xic dinh sy nhanh chim fa:

Nét U, nhanh pha hon U ,,, : Ap=@, =0, Néa U ,), nhanh pha hon U p AP=0, =P

< tanAg =tan(p,, —@,,,) & tanAg = tan(@ Pap)
= AM ~ ¥ 4B

tang , —tan@
< tanAg = > A 1 tang,,, —tang,, é
l+tang,,.tang ,, < tanAg = %

l+tang,, .tang,,

; Z L Z c UL — Uc
Ap dung cong thirc  tan Q= R = U ,tim tan (e tan @ ,p thay vao (1), (2)
R

<
&
0 '
Luwu y: + Néu U 4p vubngpha U ;- tan¢AB.tan¢AM =-1 &

+ Uas = Uam+ Ump = t4p; tayr Va uypcung pha = tanu,pz = tanu ., = tanuyg

+ Khi C=C, va C = C; thi cuong d6 dong trong mach i, i, 1éch pha nhau A@ Q
A QO
4 méuC, <C; ) Q
A,

4 méuC,>C, ) =

Néu11=12 :>¢1=—¢2=

tang, —tang@,

New I, # 1
b 1+ tang,.tan g,

=tan A@ méuC,>C, ) _;@QCI <C)

Damg 03 Baii toam eyre tri

Poan mach RLC c6 L thay dbi:

* Khi Invtax , Urmaxs Pvax > ULemin @ 0 = @

*Khi U g

L(max) =

y > o 11
*V4iL=L ho Lythi Uicocung gidtri=>Uppy : — =—(——+——
o hy i e = U =0 (51
y L L,
. A} ~ 2UR 5 Z.+4R* + 7}
E& W JaR vz2 -z, " 2

&mgch RLC c6 C thay dbi:
1

* Khi Invtax , Urmaxs Pvax > ULemin @ (0 = —F—=

JLC
R*+2?
okt Uy = Z«/R +7 .7, ZL

Moi thic mic vé chuong trinh luyén thi PH — CDb, yéu cAu mé 16p hoc méi, lich hoc thém,.........
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1
* Khi C = C, hodc C = C, thi Uc 6 cling gié tri => Uy khi =—(—+—)
c ch C,
2 2
ki U B 2UR 7 _ZL+«/4R +Z;
Khi U e (max) = > > Lo = >
JAR 472 -7,

Mach RLC c6 o thay dbi:

! A
* Khi Intax , Urmaxs Pviax > ULemin @ (0 = —=—=
NLC

2U.L

1
*Khi U = R —
L(max) R /4LC_R2C2 C £_R72 0
c 2 &

RN4LC-RC>  L\NC 2

) 1 |[L R?

Luu ¥: + o=, hoiic ® = o, thi Uc nhu nhau, @ dé U((MAX):

= o} + @, 2U.L ‘60

o) => UC(max) = 20
RNALC—-R°C
* Véi = o hodc o= o, thi I hodc P hodc Uy cé cling mot gid tri é&& Py hodc U khi @ = A/ @@, =tinsé [ =4/ f, f,

* Mach R,L,C; c6 tan s6 cong huéng la (), va mach di¢n RfE zczé) tan s6 cong huong la M, véi ), = O, =>Tin sb cfng hwéng khi hai mach

ghép ndi tiép 1a @ = ®, = ®,

Demg 04 Phuomg pﬂna@)@ﬁm @ veety

I. Phwong phap véc-tor budc gidi bai toan dién xoay chi&u néi tiép
C

A W-&:RJ—E—| |—B
= Chon ngang la truc déng dién, diém O lam géc.
> = Vé lan lwvot cac véc-to biéu dién cac dién ap,

t UL cung chung géc O theo nguyén tac:
= L—lén.

« C— xubng.

- R - ngang.

O e s Ej;: I Do dai cac véc-to ti |é véi cac gia tri hiéu dung
tworng Urng.
— = Chi tdng hop cac véc-to dién ap co lién quan dén |
v Uc dir kién cua bai toan.
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* Biéu dién cac sb liéu 1én gian dé.
» Dya vao cac hé thirc lvong trong tam giac dé
tim cac dién ap ho#c géc chua biét.

Il. Phwwrong phap véc-to trwrort gidi bai toan dién xoay chiéu néi tiép

L R < -
A I~ o] -8B M Us N

* Chon ngang la truc dong dién. . Ue
» Chon diém dau mach (A) lam géc. Uy
* V& |an lvot cac véc-to biéu dién cac dién ap, 1an luot tlr B

A sang B néi dudi nhau theo nguyén tac:
« L-lén. >
« C—xuéng. A.I,.
+ R-ngang.

Do dai cac véc-to ti 1é v&i cac gia tri hiéu dung tuong

rng.
= Nbi cac diém trén gian dd co lién quan dén dir kién cla

bai toan.
* Biéu di&n cac sb liéu 1én gian db.
» Dwa vao cac hé thirc lvong trong tam giac dé tim cac

dién ap hodc géc chura biét.

=> 4p dung c4c cong thirc luong gidc => yéu ciu bai toan ﬂ
A

=
a’=b’+c?
h* =b'c'

{1 1 1
% e Phgie
<ol s
b? —ab'

/Il ham cosin: a° = b? + ¢? —-2bccosA
b c

P/ ham sin; = =
' sinA sinB sinC
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Dang 05: Phmomg phéip dime mdy tilh gid bt todn hip dem, bitw dhie

1. Co so Ii thuyét va cdach cai ddat sé phire trén mdy tinh
1. Co so Ii thuyér

Phuong trinh: x=Acos( ot + ¢) s& biéu dién dudi s6 phirc véi hai dang:
x=A e ®) hoic x=a+bi

Dang thuce Dang phuc trong may FX 570ES,

570MS

Cam khang 75, iz,

Dung khang Zc —iZ

Tﬁng tro: Fi \/RQ o (ZJ_ _ZC)E E =R +7 ( ZL‘ZC)

Cuong do dong dién i=I,cos (0 +¢,) 1=1e" =1 Ao,

Dién ap: u=U,cos (or+q,) u=U, " =U,Zo,

Dinh ludt OM .U -
= ? = u=izZ

2. Cdch cai dat mdy tinh 570ES dang so phirc dé viét u,i

+B1: Shift 9 3 == (D¢ cai dat ban dau) ,
+B2: Mode 2----> xuat hién chot CMPLX (cai dat tinh toan s phurc)
+B3: Shift mode 2 v 3 2 (D€ cai dat dang mt phurc khi viét phuong trinh 7 hodc u)
* Neéeu tim R,L, C thi budc 3 thay bang: Shift mode 2 v 3 1 (Dé cai dat dang s6 phurc
a-+ib)
* Co the cai dat dén budce 2, sau do ban nhédp cac phép tinh vao may roi '
+ bam shift 2 3 = s& ra két qua dang mi phtrc / <, (hodc U, 2¢, ) khi viét phuong
trinh 7/ ( hodc w). ) ’ .
+ bam shift 2 4 = sé& ra két qua dang sO phirc a +ib khi can tim R, L hoac C.

I1. Van dung xac dinh biéu thirc dién 4p, dong dién va bai‘toan hop den.
1. Viét bicu thirc dién ap, dong dién. 2. Gidi bai toan hop den(Xac dinh RLC)

- Dwa vao dinh luit 6m
u inh luj - U,z
% i=i=>Z=i=°—%=>Ket_qua:R+(ZL—ZC).i
. u Uy Zo, Z i 1 Zg,
N 1= ? = Rt (Z ~ & A Vi du: Cho mach xoay chiéu chira 2 trong ba phin tir RLC, biét khi dat dién ap
- , 1 = 200+/6 cos(1007 + 77/ 6)V thi cuome do
=> Ket qua:l,Z@;=> Bieu thuc
r i= 2\/5 COS(l 00zt — 7/ 6)A . Xéc dinh thanh phdn mach
M_ZZ_%R-F(Z —Z.)i) J_
=> Ket => Bieu thuc 2 - 2 . 2006230
i W%
- Dua va 4p ‘thanh phén:

a2

—_—
|
e i

@AM + Uy, (gidng nhu tong hop 2 dao dong didu hoa) T}IGO I'c/l[\m'cfi_‘y' j @ SH]FT ﬂ H ’E‘SHIH

Keét qua:86,6+150i = 5(}\/§+ 1500

Hap kin chi chita hai phan tr nén hai phan ti do 1a R va Z,. Vay

R=3030:Z, 215005 L HEH
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R
Céng suét - Hé s6 cong suat: COSQ = E =

SIS

- Congsudt: P=Ulcosp= I°R.

Luu y: - Khi mach chtra thém dién tré thuan r

. . R+r Up+U, CE é
+ He¢ so cong suat: COSQ = 7 = U
A

+ Céngsuit: P=Ulcosp= I*R+r) - 6
- Tu dién, cudn day thudn cam: Khong tiéu thy dién => H¢ s6 cong sudt=0, cong suét tiéu thy =0 &5\

- Cong suit tre thoi: P =u.i= Ulcosg + Ulcos2ot + ¢)

ZC(I) + ZC(2)

-KhiC=C1 Va C=C2thic()ngsuétnhu’nhau,giétriL: ZL:# Qx/

. ZL(I) + ZL(2)
-Khi L =L, va L = L, thi cong suit nhu nhau, gia tri C: £ =

Céng suit cuc dai:

Puax khi R bién thién: |Z -7 | = P 2|Z —7 q&R

+ P khi L, C @ (hodc f) bién thién: Z = Z (hayx%\/_) = P

U

R

+ KhiR =R, va R =R, thi Pnhunhau, P =@=—©R=11R1R2
2z, -z, 2R
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...............................................................................................................

Chuyén dé 12: May dién xoay chiéu

Pham Ol : My bi®m Sp

Dién ap:

U, N, , , ,
—_— = Trong do: l]1 : Dién ap ddt vao cudn so cap, l]2 : Dién ap lay ra ¢ cudn thir cap
Uu N
1 1

Néu N2>N1:>U2>U1:Méyténgép. \:
N N, <N, = U, <U, : Miyha o
eu LV, 1 ) 1 - May haap 6

Cuwong do dong:

- B0 qua hao phi: P2 = Pl = UI.II.C0S¢1 = Uz.lz.C0S¢2

- My c6 hiéu subt H(H déirahé s6): P, = H.F, < U,.1,.Cos¢p, = HU,.I,.Cos ¢, y
Trong do: + Pl = Ulll . C'OS¢1 : Cong suat dién cuén so cip

+ P2 = U2[2 . COS@z : Cong suét dién cudn thir cip -~ EQ

+ Néu bai toan khong nhic gi thi: Cos@, =1, Cos @, =1 6

Luru y: May bién ap chi hoat dong vai dong dién xoay chiéu, khong c6 tic dung Qﬁ&éi&( 50

Truyén tai dién ning:

/

2
) P
+ Dién nang hao phi trén day: APhp =]"R= U2 %

Trong d6: + P: Cong suat dién truyén di, don vi: W

+ U: Dién ap truyén tai trén diy

+ R: Dién tré day truyén tai P—

S
+ COS@ : He so{c&uét trén day truyén tai (thuong COS @ =1)

Luuy: Cach giam dién r@ao phi = ting di¢n 4p trén ddy truyén tai

V Pr P— AP
éntai: H = S — A

a

+ H‘iéu su
r P P
/@; "= P- APhp cong sudt nhan duoc noi tiéu thu

Do sut ap: AU:U—U’:[.R

Trong d6: + U : Dién 4p noi ngudn bit dau truyén di, U’ : Dién ap noi tiéu thu nhan duogc
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...............................................................................................................

Truang hop cdc dién trd ciia cuén sa cap va thit cap khdc 0:
dP

Suat dién dong qua cudn so cap: e; = —N T (1);
dt
A v i S g = d@
Suat dién dong qua cudn thu cap: e = — N e (2);
- oo T Ny
Lapti: —=—=%k (3
B = 3)

Cudn so cap dong vai tro nhu mot may phat: u; = e, +ri1; — e, = u; —rii; (4)
Cuodn so cap dong vai tro nhu mot may thu: uy, = ey — rols — €9 = Uy + Taly  (5)
= Uy — '.F'liTll

Laipti: — = ————— =k < uy — iy = kug + kraia (6)
(547} Uz 1+ Tzl

. . . €1 J’l 1 . -’2 . Us
Tacoeity =esiohay —=—=——> i1 =—=—vaio=— (7)
€ (5 k k R
kR

Thay (7) vao (6), thuc hién bién déi ta ducc: | us = Uy

k2(R 4+ 1)+

AY

kR

Hay: (U = — ;
VT B Rt + 11

Uy

Phim 02: My phét v dfng co digm.

May phat dién xoay chiéu mdt pha

+ Suht di¢n dong: € = —% = wNB +a,)=E,cos(ot+ —%) )

® N
+ Tan s6 dong dién: f Z& :— Trong d6: p: S6 cip cuc nam chim, # = — : Tbc d6 quay cta roto, don vi: vong/s
t t

May phat dién xoay chiéu@ha, dong di€én ba pha:

+ Céch méc dérway chidu ba pha:

. Mﬁ‘% U= \/5 Uy, I4=1,, Ipea=0 (Tai dbi ximg)

/@"cn{nh tam giac: Ug=U,, la= \/5 I, (Tai d6i xtng)
+

U truong quay cua dong co dién ba pha tai tm:
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...............................................................................................................

B, =B
1 = B, cos(ax) Bien_do_Cam _ung _tu_Tai _tam _may:B =158,

2
B, = B, cos(awt — Tﬁ) =>yNeu Can ung tu tai 1 cuonday la:B,=>2cuon con lai:-0,5B,
B =15B,cos(wt + @)

B, = B, cos(wt + 277[)

. N
+ Toc d9 quay tir truong tai tim may: f =pn=p—
t
Trong d6: ctr 3 cudn day twong Gng 1 cdp cuc nam cham. 0

+ Céng suét tiéu thy dién: P= 3PP= 3Up[p COS ¢p

r“'
o‘\
P=Ul.cosp=>1 P-P, .. &5
+ Hiéu suét dong co: = H =—=2 100%

P =I’R p

hao _ phi

Trong do6: + P[ -P- IDhaoiphi : Cong suit co ich Q
+ P: Cong suét tiéu thy dién %
N Q

£ ]
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Chyendé13: Dao dong dign e |
Dang 01: Xdc dinh dai lwgng dac trung mach dao djng

- Chuki, tin s6: a)=% Trong do:[L]=[H] [C]=[F]—>T=%Z=272\/LC, /=

1
T 2zJLC
- Cuong dg, dién tich, dién ap: qo=C.Up, q=C.U, I, =o qd,

~ -0 c d
.2 2 ) 2 .2
1 u 1

q 2 2, 1
- Cong thirc doc 13 —+——1 —+= _1, =g’ +—
ong thuc doc lap: Io U2 10 qo 90 =4 o ro

®
l\ ®
Loy 218 &
- Nang lugng dao dong: + Nang lugng dién trueong cia tu: WC = 5 Cu’ = 5?
| y
+ Nang lugng tir truong ciia cudn diy: WL = 5 Li Q

1 1gq,
+ Nang luong dién tir truong: W :WC +WL =ECU02 =5q0 %15
. cS
Hégqui: - Chuki: [ ) =w.q, = o=— =T= 27z &
C

RN

1 1
- Cuong do dong dién: — L.1 g =—C. U =1, = d:
2 2 L

Mach LC ¢6 C thay d6i: Cint C2va Ci// Cz
- Mach LC, co tm 50 ﬁ,chu ki Ty. Mach LGC; ¢ tin sé £, chu ki Ta.
- Mach L va C, ndi t:f:p Csco tén sb £, chn ki'T.

S T S T i
——t—, f=f4f], —=—=4+—==T = et (5
g0 FRigh Ry ?}]24_}"22 )

- Mach L va C, song song Cz co tin s £, chu ki T.

GG | e, TE T Ty renlSle o )

| "l ol R e
- Viét bl%?r'c‘aﬁn tich: q = qocos(et + ¢)
Sico 4y, @

4+ Xac dinh pha ban ddu @

q =q, cos(at + @)

Chon gbc thoi gian t=0 , xac dinh g, i thay vao hé phuong trinh: . X
i =—-w.q,sn(wot+ @)

Luu y:

Moi thic mic vé chuong trinh luyén thi PH — CDb, yéu ciu m& 16p hoc mdi, lich hoc thém,.........
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- Chon t =0 la luc chuyén khoa K cho mach bat dau dao dong: q=qo,1=0
- Chon t=0 la lic cuong do dong trong mach cuc dai: i=1p, q=0

+ Khi tu phong dién thi q va u giam va nguoc lai
+ Quy wdc: q> 0 ing véi ban ty ta xét tich dién duong thi i > 0 ung v6i dong dién chay dén ban ty ma ta xét.
- Tur viéc xac dinh biéu thirc q => biéu thuci ,u

= @cos(a)t + @) =Ucos(wt + @)

C

* Hiéu dién thé (dién ap) tuc thoi U =

YL

O

T
* Dong dién tirc thoi i = q’ = -oqesin(mt + ¢) = [ycos(ot + ¢ +—)

A

Vs
*Caming : B = Bcos(awt + ¢ +E) & 6

*\0

Dang 03: Dao dong cia mach LC khi co thém d%n (é&" thuan

1 u, |C
- Cong suit hao phi do toa nhiét: APhp = [2 .R Trong do: I= - = —0. -
N2 A2 VL
- Cong suét dién can cung cip: PCC = APhp = [2R Q%

- Pién ning cin cung cAp trong thoi gian t (gidy) : A =P .t
g glay cc cc

Chi y:

+ Mach dao déng c6 tin sb goc o, tin sb £ va chu ky T thi W, va W, bién thién vdi tin s6 goc 2o, tan sé 2f va chu ky T/2

/

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

+ Quy wdc: q> 0 ing véi bin tu ta xét tich di¢n duong thi i >0 %do g di¢n chay dén ban tu ma ta xét.

Dang 04: Thaii gian trong dao dong mach LC

Thoi gian ngin nhit dién tich (dién ap hoic dong di huyén tir gia Cac trwong hop dic biét:
tri q; ->q2 hoic (u; ->uz hodc i; ->i;

e . - Thoi gian ngén nhit hai lan lién tiép dién tich (dién ap hodc dong di¢n) triét tiéu
_ ql _ ll _ ul hodc cuc dai la: T/2.

% — -1
At ‘% _ﬂ‘ T @ q() I 0 (]() - Thoi gian ngén nhét dién tich tu phong hét dién sau khi tich day: T/4
=——1rong .
@ f

_ q, _ i2 _ U, - Thoi gian giita hai lan lién tiép ning lugng dién = ning lugng tir: T/4

g6c 20, tAn sb 2f va chu ky T/2

o) |Cop =tz e o
y qO IO (]O - Dao dong co tan so goc o, tan so fva chu ky T thi W4 va W, bién thién véi tan so6

“(,\(b
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...............................................................................................................

Chuyén de 14: Dién tir trwong, song dién tir

Dang 01: Ung dung séng dién tix

Vi _ As
Do khoang cich: d = ——  Trongdé: Po vin tbe chuyén dong cia vat: V;, = A_ Trong do:
+ V: van téc truyén song dién tir,don vi: m/s Vit Vit
1 2 , . A
, + — — = |[—— ——=|. Khoa ich oiit A
+ t: Thoi gian tir lac phat dén khi nhan dugc séng phan xa/ don vi: s As |d1 dz | 2 o) oang cach gira 2 n @

+ Al : Khoang thoi gian gifta hai lin do - 0

£ ]

Dang 02: Su thu va phat song dién tu

X4c dinh tan so, buéc séng: Xic dinh f, A khiC thay di: Cl <(C< Cz Xac dinh khg& tri C khi thu dwgc buéc

song: IS 3/12
L et 1 -KhiC=C;: @

1 /1:/11:

LA =27V LC,

fo——
oI | LG

4
/ - KhiC=G;: ‘éo

1
f=—F—, A=2aV = =
. /—LC2 lgz A=2aV,LC, G

=> Khoang gi4 tri ciia C

A=2aV,LC, =c

-k A=4,:

=> Khoing tin s6, buéc séng /7

Dang 03: Cong thire tu xggj&)

- Xét tu xoay c6 dién dung thay ddi tir C min 7 C m@ xoay goctt & . —> &

c Cc_—-C._
- P bién thién dién dung ty trén mdi d6 xoay: % =-—m
Aa a,, —o

O max min
o
- Dién dung tu khi xoay goc CW(QZ min T KC a
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Chuyén dé 15: Tan sac anh sang , may quang phf; va quang phfi

1. T4n sic 4nh sang qua ling kinh

- Anh sang bi 1&ch vé day, trong d6 tia d6 1éch it nhét, tia tim 1éch nhidu nhat
- Goc léch: D=A(n-1) (g6c chiét quang bé)
Trong d6: + A: goc chiét quang

+n: chiét suit ling kinh d6i v6i anh sang é

+ D: goc léch

- Bérong quang phd: MN = AH(tanDy, — tam D)
Trong d6: + AH: Khoang cach tir lang kinh -=> man anh r
, ‘<
+ Dgm : Goc 1éch d6i v6i tia tim \ ®

+ Dy : Goc léch dbi vai tia do

2. T4n sic anh sang qua mat chat l6ng(luwdng chat phéfmg[

- Khi chiéu xién goc tia sang bi gy khuc,léch lai gan phap tuyén, tia d6 Iéch it nht, tia tim léch nhiéu nhat. (Ap wfmg hop anh sang truyén tir KK - >
chat long)

- Bé rong quang phd: MN = IH(tan rg; - tan rpy)

Trong d6: + TH: D¢ sau 16p chat 1ong Q%

-~
+ 145 : GOcC khiic xa tia do, voi: sini = ng,.sin g

+ rym : GOc khiic xa tia tim, voi: sini = nyy,.sin rey 6

3. T4n sic dnh sdng qua thiu kinh méng (X/
- Chiéu chum tia song song di song song truc chinh cho chiim tia 16 tan sic: tia tim 1&ch lai gin quang tim hon tai do

/
1 1

1
- Diém hoi tu(tiéu cy): + Tia do: — = (1, — ) (—+—
d 1

+ Tia do: i = (I’lt - 1)(—

. R, :
o0

- Bé rong quang phd: MN = fy, - fin,

@
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............................................................................

Chuyén dé 16: Nhiéu xa va giao thoa anh sing

Dang 01: Xac dinh vi tri van sang, van toi

AD Luwu y: Xac dinh khoing van i trong bé rong L khi biét trong L ¢6 n vin
- Khoang van: I=— sang
a
o _ L
+ Néu 2 dau la hai van sang thi: 7 =
AD £
- Vi tri van sang: x=k—=ki n- 1
a
o o ._ L
1 AD 1 + Néu 2 dau la hai van toi thi: I = — 0
- Vitri van sang: X = (k +E)— = (k +—)l n
a

- Khoang cach tir van sang bac k -> k': Ax=

Luu ¥: + Hai van nim cing phia: 0 < k<k'

+ Hai van nam khac phia: k <, k' >0

2

<
;\ @
+ Néu mot dau 14 van sang con mot dé"il,&&ﬂ(li. =

O

L
X = X n- 0,5

Dang 02: Xdc ding so van sdng, van tﬁ&;

y

1. Xac ding s6 vAn sdng, vén tbi trong trwdng giao thoa L

2. dinh sb van sing, van tdi giira hai diém M, N c6 toa dé x;, X, (X <Xy)

L

+ S6 van sang: —— <Kil—
2
=> S§ van sang = s6 nghiém k nguyén théa man.

-L L
+ Sévan saing — < (K +0,5).i <—
g = ) 5

=> S6 vin sang = s6 nghiém k nguyén théa mén.

1 < (k+0,5)i <x,
S6 gid tri k € Z 1a s6 van sang (van ti) can im
Luwu y: M vaN cing phia véi van trung tam thi x, va x, ciing dau.

M va N khac phia vdi van trung tdm thi x; va x, khac déu.

O

Dang 03: Giao t@a anh sang trang

a

- B rong quang phd bac k: &Q( (ﬂ“do - ﬂ”m )

Trong d6: Agvaila bﬁ'— ong anh sang do va tim

- Xi4c dinh sb vﬁn@van t6i va cdc birc xa twong @ng tai mdt vi tri x xac dinh

AD a.x
+V‘a{b{s§%= k7:>ﬂ« =k_D

mw <A <0,76 um = céc gi4 tri nguyén ciia k = SO van tring nhau = s6 nghi¢m k => Budc song A
1. AD a.x

+vantdi: X =(k+—-)—=> A =
2 a 1

(k+ E)D

V6i 0,38 pm <A < 0,76 pm = céc gia tri nguyén ciia k= S6 van tring nhau = s6 nghi¢m k => Buéc séng A
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.......................................................

Dang 04:: Xéc dinh s0) vam ctia: hai he vam tring nhaw ctia cdc nhiéw bifc xa

Cac van nam trong mét nira trurérng giao thoa

r

| Wi tri hai van sang triing nhau :x = k, l‘aD =k, %
kirﬁ'm =a
4:>k—‘=:)‘—2::phénsci t6i gian = > —
kK, X, b K -
2
VWé cac van sang — PEem cac vach sang.
—ilg =0 a 2a 3a
Ag—kp =0 b 2t Th
Cac van nadm hai bén van trung tam
Xac dinh vi tri hai vaAn sang ndm hai b&n van trung tam
Vi tri hai van sang trung nhau:
Kymin = @
x=k11‘D:k2_?"?D=>k_‘=h:E:>
a a k, & b iy =b
V& cac van sang => Bém cac vach sang.
L=k = -2a -a o a 2a
1 1 1 1
Nag—dka= -2b b [i] b 26

Sé van séng gitra hai vach cing mau vé&i vach sang trung tam

k|='0 a
Qt) 1 K 1% | (%)
L4 % F 3 3 3
k2=0 b
MO AD K A 5 16 pidn = 2
x =k, . =k, s :k:,_ |_phénsoto|g|an_b

a-1vana,
= Giira hai vach cling mau cé thém

Q\/
&
QA
S

b-1vani,
b4

Dang 05: Sw dich chuyén cia hé van

Nguén sing S di chuyén theo phwong song song
V(ﬁ 81Sz

+ Heévandi chuyén ngugc chidu va khoang van i
van khéng doi.

g khe
p XY
+ D§ doi cita hé van la: X, = —. {@-g
®
dé: D la khoang cach tir 2 khe téiman, dla
khoang cach tir ngudn sang t6i 2 khe, la do

dich chuyén cila ngudn séf@

6 dinh, hai khe S;S, di chuyén

ong song song

+ D0 doi cua hé van: X, =

Sw dich chuyén hé van do bin méng

+ Heé van dich chuyén vé& phia khe bi dit ban

+ Hé véan di chuyén cing chiéu dich chuyén cia mong

. (n- eD
+ D¢ dich chuyén h¢ van: X) = —————

D+d.AS a

d

Trong d6: n: Chiét sudt ban mong, e: Bé day ciia ban
mong.

Dang 06; Khesng cach: d3ii nhat va ngam nhét giita van sang vi van t0ii cing hac k

A;Q—‘%[Q/%, —(k—0,5)4,]
D

A)CM =— [kld + (k - 0, 5)2«, ] Khi van sang va van t6i ndm khac phia di v6i van trung tam.
a

D
AxMax = —[kﬂd — (k — 0, 5)2? ] Khi van sang va van tdi nim cung phia d6i véi van trung tam.
a
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...............................................................................................................

Chuyén de 17: Tia hong ngoai, tia ti ngoai va tia Ronghen (tia X)

1. Xdc dinh véan tdc, dong néing

w, =|e|U+Wd(0) = %mv2 =|e|U +%mvzo

Trong d6: + Wy, V: Dong ning, van toc clia e

+ W), Vo: Dong nang, van tdc ban dau cua e

+ U: hiéu dién thé giira hai cuc, don vi : Vén %

1 A
Luu y: Bé qua dong ning ban dau cia ¢ (Bai toin hay gip) Wd‘ = |€|U = E mvz = |€|U r@
®
[ ]
2. Budc song birc xa tia Ronghen (Tia X)
hc

- Buwdc séng ngin nhét: Wd =& & |€|U =—

/lmin
- Dj ting nhiét dj cita dbi catdt (Co H dong nang cua e chuyén thanh nhiét ugng) O = H(U .1 1) mcAt =H(U ,.11)

. _ q _ Ne e| A A L s A
Trong do: I=== , H: hiéu suat qua trinh thu nhiét. Aé
t t
7’
&& ’
(%
X

Moi thac mac vé chuong trinh luyén thi PH — CD, yéu cau mo 16p hoc mdi, lich hoc thém,.........
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...............................................................................................................

Chuyén dé 18: Hién twong quang dién ngoai. Thuyét hrong tit Anh sing

Dang 01: Xac dinh cac dai lwong dac trung

- Luong tir nang lwong(nang lugng buc xa): & = hf = 7

hc hc
- Cong thoat, gidi han quang dién: A=— = /10 =—

Jy A

he  he 1 ) 0
- DPong ning, van tc ban du cuc dai: £ = A+ Wd(max) P 7 = /1— 2 VO(max) 6
° AN
, 1 2 &

- Hiéu dién thé ham, dong quang dién triét tiéu: e.Uh = 5 mvy ax Trong do: U = AK hi¢u dién theé ham

Dang 02: Cong suat, hiéu suit quang dié;@

N
e € Hiéu sui n H = =

=2 """ - N e
Cuwong do dong quang dién: t t
Trong d6: + Ne: S6 electron dén andt ﬁg do: + N |e| : S0 ¢ but ra khoi catot

+t: Thoi gian, don vi: s &,
Pt
hf + N s = T S6 photon dén cat6t
N N —— &
' p = € _ A

Cong suat chim sang: p -

Dang 03: Chuyén dong cua electron trong di¢n truong, ti trudng

1.Chuyén ddng ciia electron trong dién tru’b@' 2.Chuyén ddng ciia electron trong tir trudng
- - ® - Pién tich chuyén dong doc duong sirc: Dién tich chuyén dong déu theo
- Lye di¢n truong: F' = e.E phuong cii véi van toc ban dau
- Pién tich chuyén dong Vuong goc duong suc: Lyc lorenxo dong vai tro lyc
+ Dbolén: F = | e |E% |_ huéng tam,giit cho dién tich chuyén dong tron déu voi ban kinh:
my
V = |€|VB =R= |_B
R d
+ Chidw: F T E
r
(b - Pién tich chuyén dong xién goc & so vé6i duong sirc: Luc lorenxo lam dién
. . F |€|U tich chuyén dong theo dudng xoin dc, véi ban kinh xoin:
iatoc chuyéndong: @ = — = —— 2 . 9 .
m md my- sm- o . mysm o
—_— = |€|VS]I1 aB=>R=—
- Quing dwdng, vén téc, thoi gian: + V=V, +at R |€|B
+ S=Vot+aty2
+ V-Vi=2a8
.............................................................................................................................. 48
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...............................................................................................................

Chuyén dé 19: Mau nguyén ti Bor, quang pho vach Hidro

1. Xac dinh dong ning, thé ning va nang luwong

2 2
) e mV
- Vantoc e trén quy dao dimg r:  Feusng = F huong tam <=> K — = =V
r r

Trong do: 1, = n’r, véinlasd nguyén 1, 2, 3,...vary= 53.10"m

- Dbong nang e trén quy dao dungr : Wd‘ Z%WZVZ =%(€V) %é
n
e’ 13 6 @0

_ &

- Thé ning e trén quy dao dimg r : Wd =—K—=
r

- Nang luong cua nguyén tir ¢ trang thai dung: E= Wd‘ + VVI =

2. X4ac quang phé vach nguyén tir Hidro

he
- Budc song l”m khi chuyén tir mrc nang luong E, > Ey, : 7 = En - Em %
N Q
1 1 1
Buércs()ngﬂ dua vao ﬁ“nK va ﬂ : = + hodc fi, = fux + fi n>K>m
A Ax A

- Budc song ﬂ dua cong thure Ribet:

=1,0985.10" (__iS
4‘ 1

—10985 10 — = 2.34,...., Day banme:
( Z@ R

Trong d6: + Day laiman: —10985 10 (———) n=34)>5,.
. I 7.1 ::
+ Day pasen: lnm = 1,098510 %— F) ,n=45 ...
% Eo
(n=6) P N Es
(1’1=5) @) E5
=4 N T I E4
n=3) M a2 E;
=S 5|7 || i
ndt ry v R E T
(=1 K— 1Yy ¥ ¥ BN L Ei
;'AT —_— \—w_ — N
Lar—— man Ban — me Pa —sen
......... e 49
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...............................................................................................................

Chuyén dé 20: Cau tao hat nhan. P6 hut khoi - Nang hrong lién ket

Dang 01: Cau tao hat nhin

1.X4c dinh s nguyén tir(Hat nhin nguyén tir):

m

- Sé hat nhan nguyen e N =n, , .N , = —_N , Véi: No=6,023.10”
M

mol *

-Sé proton: Nt nhan) Z, S Notron: Nihat nhany (A-Z) %
2. Niing lwong nghi, niing lwong toan phén. 0

- Nang lugng nghi: Eo = m, ¢”. & 6
. . . . . ®
- Khoi lugng cua vat chuyén dong véi toc do v (khoi lugng twong doi tinh) 1a: O
m, , N ;. . &
m= 2 my, v6i my 1a khdi lrgng nghi (khéi lwgng khi v = 0).

c2 w
- Nang lugng toan phan (ning lugng nghi + dong ning cia hat): :
m C2 %
E=mc? =—__ =myc’+Wg =Eg+Wg=>Dongning : Wa=E - E, . Q

3.Niing luong lién két, lién két riéng: (g&

2
+ Wix=Zm,+ (A-Z)m,-mx Hay W = AmC

&

=> Ning luong lién két riéng dic trung cho muc d6 bén a hat nhan, ning luong lién két riéng cang 16n thi hat nhan nguyén tir cang bén viing. Hat nhan c6
khoi luong trung binh (Khodng giita bang tuan hoan) 1: nhitng hat nhan bén

Luu y: Thay uc® = 931,5MeV

Dang 02: X @ mét 9 khoi lwong, mat do dién tich

) m Au
- Mat d6 khoi luong hat nhan: =—=—
| 4

- Mata‘atd;é atnhan: O, = 9 _ Z'| ¢ | Trong d6: V' =i7zR3 v6i R=12.10" A3 m) =1,2. A"? (fm)
(b, 14 14 3

‘Dang 03: X4e dinh thanh phan dong vi nguyén to

Goi a 1a % ctia dong vi X; ¢6 khoi lugng my, b 1a % cia dong vi X, c6 khdi lugng m,, m 13 khdi lugng trung binh nguyén t6 . Khi do:

a+b=100% =1
=a,b
am, +bm, =m
......... PP 10
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Chuyén dé 21: Phan wng hat nhan

1. Xdc dinh nguyén t6 va hoan thanh phwong trinh phéin {ing
. 2 , A Al AZ A 3 A4

- Xét phan tmg hat nhin Z A+ 7 B— 7 C+ Z D

- Ap dung 2 dinh luit bio toan s6 nuclon va dién tich:

Al+A2=A3+ A4 - é
—> Xac dinh A, Z clia nguyén t0 can tim
21+ 72=73+74

2. Xac dinh néing lwong phan ng, dong ning va van toc hat twong tac. 0

2
- Nang lugng phan ung hat nhan: W = (e, - msau)c2 = ((matmg)-(m+mp) )c2 = Am.c

o‘\
+Néu W >0— phan tng toa ning lugng &&«

+Néu W < 0 - phan tng thu ning luong

- Nang lugng do m (gam) phan Gng: w

N, Trongdo:N,=6,023.10%

£ ]

+ S6 hat nhin tham gia phan (ing: NH.nhan = nmol'NA =

n
M

-
W = NH.nhan 'VVI.Phanun%(é

Luu y: - Néu M, > M thi phan (ing toa ning luong AE dudi dang dong nang ciia atgxz; hodc photon y. Cac hat sinh ra c¢6 d6 hut khéi 16n hon nén bén virng
hon.

+ Nang lugng:

-Néu My <M thi phan tng thu nang lugng |AE| duéi dang dong ning cia cic hat X;, X, hodc ph6ton y. Céc hat sinh ra ¢6 d¢ hut khdi nho hon nén kém bén virng.
A A A A
* Trong phén wng hat nhin Z[‘A + ZZZB —> Z;C + Z:D d
Cac hat nhan X, X, X3, X4 co:
Ning luong lién két riéng twong Gng 1a &, &, &, &.
Nang lugng lién két tuong ung l1a AE,, AE,, AE;, AE4 0
Do hut khéi tuong ing 1a Am;, Amp, Ams, Amy
Nang lugng ciia phan Gng hat nhan
AE = Aze; tA4e4 - A1g) - Avey

AE = AE;+ AE, — AE, — AE,
AE = (Am; + Amy - Am; - Amy)c?

3.X4c dinh buédc song(tin sd) ciia birc x@ tir kich thich phan ng

®
- Néng lugng thu vao phan g W = (mgy - mmmc)c2

- Téan s&(Téi thiéu) hodc ?u_dc song (toi da):

gZWThu }; :WThu :iﬁf

4.dong ngé@ vﬁ toc hat twong tac

/Q g va van tbc hat trong tac: Van dung 2 dinh ludt bao toan

o _ _ 2 2
+ Dinh luat bao toan ning lugng: Z WTmoc = Z WSM = Wd‘(Tmoc) + M0 € _Wd(Sau) +mg,,C

2
= Wd(Sau) = d(Sau) + (mSau - mTruoc ).C

2 1 2
Trong do: + Wd(Tmoc) = E m, Voai+ E my VB dong nang cua hat trudc phan ing.
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...............................................................................................................

—_ — —

+ Dinh luét bao toan dong lugng: ZPTmoc = ZPSau <=> PA + PB = PC +Pp

) = . 2
Luwu y: - Moi quan hé gitta dong luong P dong nang Wd cua hat X bat ki la: P = 2de

- Khi tinh van tdc v hay dong ning Wy thuong ap dung quy tic hinh binh hanh

u
S P O
Vi P=P, + P, bvid ¢ =(P,P,)) <= P> =P + P} +2PP, cos¢ %

2 2 2 AL
Hay mv°~ =m,v; +m,v, +2mv,.m,v, cos @ > 5
O
\ o
Hay 2mW,; = 2m,W g + 2m, W, + 2 2mW s 2m, W 5, .cOs 0 -
P
5. Phén iing phin hach, phén \rng nhiét hach
- Ning lugng do mot phan tmg sinh ra: Wies = (Miuse - Myau)” = Am.c 2 )Qy
. m
- Nang luong do khdi lugng msinhra: W = NW, =—N W,
M
N Q
, W, HW
- Cong suat dién 10 phan Ung: P=—t=——+
t t
Trong d6: + H: Hiéu sut 16 phan trng (d6i ra hé s6) &/&
+ VV[ : Nang lugng co6 ich /
(g& .
M.,
D
.............................................................................................................................. 52
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...............................................................................................................

Chuyén dé¢ 22: Phong xa

1. X4c dinh luong chit phéng xa

- Theo s6 nguyén tir (hat nhén) :

—In2 N
% A 4o £ , \ . O — T — 0
+ SO nguyén tir chat phong xa con lai sau thoi gian t: N = NO € =
: Q
—In 2[
+ S6 hat nguyén tir bi phan ri = s6 hat nhin con dugc tao thanh : AN = NO —N= NO (1 —e T )
- Theo khéi lwong: . réo
l\ ®
—In2
- n <
+ Khoi luong chat phong xa con lai sau thoi giant: 71 = m,e o= - &
2T
+ Khoi luwong chat bi phong xa (chuyén thanh chat khac) sau thoi gian t Am m, —m=m, (1 @
0,693
L &
+ Phan tram chat phong xa bi phan ra =l-e
! O
0
0,693 6
. . m - !
+ Phan tram chat phong xa con lai: =e T &(
m,
m an 0,693
Trongdo: N =N, N, = -2 N | V6 Ny =6,023.10% ——
mol M
Ngoai ra: + S6 hat san phim tao thanh = S5 hat nhdn me p an pham = =AN = N —-N.
p— on
+ Khoi lwgng san pham tao thanh: mg,, pham %Am@m phong _xa_ phan_ra
0 phong xa H, Hy (Bq) thi chu ky phong xa T phai doi ra don vi gidy(s)
In2 In2
/%ng&)ophongxachatl H lN = Nl,DophongxachatZ H _lN = N
3. X4c dinh d6 tudi miu vat
-2, -2, N In( % )
- Dya vao dinh luit phong xa: + N=N0.e T =T =" =St=-T L0
N, In2
.............................................................................................................................. 53
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Trong d6: + Ny, N;: S6 hat nhan(nguyén tir) ban dau va sau thoi gian t clia chit phong xa 1

+ Nz, Np: S6 hat nhan(nguyén tir) ban diu va sau thoi gian t cia chat phong xa 2

4. Man huynh quang, miy dém xung

-2, 2, m ln(mm )
"t m=mye ! =>el! =-—=t=-T.
m, In 2
~In2 ~In2 In(/,)
t t H [—]0
- Dwa vao dj phéng xa: H=HO.€ ' e =—=¢t=-T—4—"
0
ln(Nl NOZ)
P x £ NZ NOI
- Dwa vao ti 1§ cAc chit phéng xa trong mAu chat: { = ————
ln2 2
T, Tz

- S6 chim sang trén dién tich AS' cua binh cAu ban kinh R :

—In 2[
—In2
AN N,(l—e T ) 2,
n= ~AS = g 5 AS=K.N,(1-e " )Trongdo:K :he may _do
47R 4R
N Q
I-xX"
- Chukibanrd: ————— = m => Giai PT tim X, => Chu ki banra T
-X
2, "
Trong do: X=eT ,DK : X >0, M = —= véit, thoi gian 1in do thi nhat, t, thoi gian 1an do tha hai, m' = =2 v6i n; s6 xung dém dugc & lan do thir
t n,
nhat n, sb xung dém duoc & lan do thu hai.

5. Vén tbc, dong ning trong phéng xa. 0
- Phéng xa khéng giai phéng birc xa dién tir: A > C

m Wdong nang _hat _C = mD 'W%anghatD
AW

_ 2 _
dong nang hat C + WdonOa _hat D (mtruoc - msau )'C - WT

oa

ﬁ:&al:)C+D+7

r
mC 'Wdong nang©7C = mD 'Wdo

A%

hc
~.dong «n gihat7C+ d
r-'

- Phéng xa gidi phéng birc xa

ng nang hat D

ong nang hat D = (mtruoc mmu) C -

A

chuyén ciia sy phong xa

ng xa o, So v6i hat nhan me, hat nhin con 1ii 2 6 trong bang tuan hoan va c¢6 sb khéi giam 4 don vi
- Phong xa B, So véi hat nhin me, hat nhan con tién 1 6 trong bang tudn hoan va ¢6 cing s6 khéi

- Phong xa B, So voi hat nhan me, hat nhan con lii 1 6 trong bang tuan hoan va ¢6 cting s6 khdi

- Phong xa y (hat photon): Trong phong xa y khong c6 sy bién ddi hat nhan = phéng xa y thuong di kém theo phong xa o va B

. 4 7 1
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TU VI MO PEN VI MO

L Hat so cip

1.Hat so cip

Hat so cap la nhiing hat c6 kich thudc va khéi lugng c& hat nhan nguyén tir trd xuéng. vi du: €lectron, préton, notron, mézon,
muyon, pion
2. Cic dic trung ciia hat so cip
a) Khdi lwgng nghi m,

Hau hét cac hat so cap c6 khdi lugng nghi khac khong. Photon co khéi luong nghi bang khong. Ngoai photon, trong
nhién con c6 mot sd cac hat khac c6 khdi lwgng nghi bang 0, nhu hat notrind v, hat graviton. Thay cho mo ngudi ta con thuong.d
dai lugng dic trung 1a ning luong nghi E, tinh theo hé thirc Anh-xtanh Ey = moc®. Chang han, électron c6 mg = 9,1.107'kg
0,511 MeV ; proton c6 mo= 1,6726.10'kg va Eo = 938,3MeV.

b) Pién tich
Hat so cap c6 thé co dién tich Q = +1 ( tinh theo don vi do dién tich nguyén t6 e). Hoic Q =-1, hoac Q=0 (hatt hoa). Q duoc
goi 1a lugng tir dién tich, bi€u thi tinh gian doan cua d6 16n dién tich cac hat. Ly
¢) Spin ) ) ®
MOoi hat so cap c6 momen dong luong riéng va momen tir riéng dac trung cho chuyén dong noi tai va ban Nua‘hat. Momen nay
dugc dic trung bang sb lugng tir spin, ki hi¢u 1a s. Momen dong luong riéng ciia hat bang 52—( &\g s6 plang). Chang han,
T
ALA \ ) . 1 ALA r . < A e . <
proton va notron c6 spin s :E , nhung potdn cé spin bangl, pidn co spin bang 0.

d) Thoi gian song trung binh
Trong cac hat so cap, chi c6 bon hat khong phén ra thanh céc hat khac, goi 1a cac hat (proton, €lectron , photon, nortrmo) Tit ca
cac hat con lai la cac hat khong ben va phén ra thanh cac hat khac. Tru no’tro)r@ gian song dai, khoang 932s, con cac hat

khéng bén déu co thoi gian song rt ngan, ¢d tir 107*s dén 10%.
3. Phin hat
- Cac hat so cép déu c6 phan hat twong tng
+ Hat so cap c6 dién tich: phan hat c6 cing khdi luong, cung d6 16n di€ nhung trai dau
+ Hat so cap khong c6 dién tich: phan hat c6 cung khoi lu’orngi‘(ﬂfl 0 16n mémen tir riéng(spin) nhung ngugc chiéu

- Trong qué trinh twong tac ciia cic hat so cap, c6 thé xay ra hié g huy mét cép “hat + phan hat” c¢6 khoi lugng nghi khac 0
thanh cac photdn, hoac cung mdt lac sinh ra mot cdp “hat + phan hat™ tir nhitng pho6tdn. Vi du nhu qua trinh huy cap hoac sinh cap “
électron + pdzitron” e'+e >y+y f +y—>e +e
4. Phin loai hat so cip Nguoi ta thuong sap xép cac ML% cap da biét thanh cac hat sau, theo khéi lugng nghi my ting dan.

a) Phoéton (lugng tr anh sang ) cé my = 0.

), cachattau (77 4+77),...
¢)Meézén, gdm céc hat c6 khéi lugng trung bin g khoang ( 200 +900)m,, gdm hai nhom: Mézon 77 va mezén K.
d) Barion, gom céc hat nang c6 khoi 1uq%?n hodc 16n hon khoi lugng prétoén. Co hai nhoém barion 1a nuclén va hipéron, cung

b)Lepton, gém cac hat nhe nhu €lectron, muy

cac phan hat ciia chung. Nam 1964, n tim ra mot hipéron méi d6 1a hat 6méga trir ( Q7). Tap hop cac mézoén va
cac barion co6 tén chung la cac hadro
S. Twong tic cuia cdc hat so cap

a) Twong tic hap din. GH& g tac gilta cac hat vat chét c6 khél luong. Ban kinh tac dung cua lyc hap dan 16n vo cliing, nhung
bé 1a

0 vOi cac tuong tac khac't d6 ctia twong tac hap dan 14 rit nho.

b) Twong tac di¢n t ong tac giira cac hat mang dién, giita cac vat tiép xic gy nén ma st ... Co ché tuong tac dién tir la

su trao doi photon g @c hat mang dién. Ban kinh tdc dung cua tuong tac dién tir xem nhu 16n vo han Tuong tac dién tur manh

hon tuong tac oang 10°71an.

¢) Twong tic ;&2 1a twong tac gilta c4c hat trong phan rd .Chang han, phan ra L 1a do tuong tac yéu ctia bbn hat notron,
o~ 0

prén, électron va phan notrind theo phuong trinh: n— p+e~ +v. Tuong tic yéu c6 ban kinh tac dung ¢& 10™"* m va c6 cudng

do.nhd tuong tac dién tir khoang 10'* lan.

tac manh. D¢ 1a tuong tac gitta cac hadron, nhu tuong tac gilra cac nuclon trong hat nhan, tao 1€n lyc hat nhan, cling nhu

tac dan dé sy sinh hat hadrd trong cic qua trinh va cham cta cac hadron, tuwong tac giita cac hat quac. Twong tic manh 16n

hon tuong tac dién tir khoang 100 ldn va c6 ban kinh tac dung ¢ 10"°m (bang ban kinh hat nhan).

6. Hat quac (quark)

a) Liéu cac hat so cép ¢4 dugc ciu tao boi cac hat nho hon khong ? Nam 1964, nha vat 1i Ghen- Man da néu ra gia thuyét - Tét cd

cdc hadron déu ciu tao tir cdc hat nhé hon , goi la quac ( tiéng Anh : quark).

b) C6 sau hat quac ki hiéu u, d, s, ¢, b va t. cling v6i cac quac, co sdu phan quac véi dién tich c6 ddu nguoc lai. Diéu ki la 1a dién

. e | 2e . .
tich cac hat quac va phan quac bang ig , i? trai ngugc voi quan ni¢m trude day cho rang dién tich nguyén to e 1a dién tich nho

nhét. Cac hat quac da dugc quan sat thdy trong thi nghiém, nhung déu ¢ trang théi lién két ; chua quan sat dugc hat quac ty do.

Moi thic mic vé chuong trinh luyén thi PH — CDb, yéu cAu mé 16p hoc méi, lich hoc thém,.........
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¢) Céc barion 1a tong hop cua ba quac. Chang han proton duoc tao nén tir ba quac (u,u,d), notron dugc tao nén tir ba quac (u,d,d)
(Hinh58.2).

a) b))
Hinh 58.2. Cau tao ctia proton (a) va notron (b)

d) Mot trong cac thanh cong cua gia thuyét vé hat quac la da dy doan duoc sy ton tai cta hat oméga trir (€27) (s,s,s), ma sau d6 da
tim ra dugc béng thuc nghiém véi dﬁy du dac trung nhu du doan. ¢
Cho dén nay, nhidu nha vat 1i da thira nhan sy ton tai cua hat quac va nhu vay, cac hat thyc sy 1a so cép (hiéu theo hi@h_t
khong thé tich dugc thanh cic phan nho hon ) chi gdm céc quac, cac leptdn va céc hat truyén tuong tac.

I1. Hé mat troi, sao va cac thién ha

1. Céu tao va chuyén dong cia hé miit troi

a. Hé mit troi bao gdm i ) r* ’0

- Mit Troi 6 trung tdm He (va 1a thién thé duy nhat nong sang) ;

- Tém hanh tinh 16n: xung quanh da s6 hanh tinh nay con c6 cac vé tinh chuyen dong (Trai dat c6 mot vé ti é‘c trang) ;

- Cac hanh tinh ti hon goi la tiéu hanh tinh, cic sao choi, thién thach ... giita quy dao hod tinh va moc tinh ngudi ta da phat hién
dugc hang ngan tiéu hanh tinh.

- Néu ké tir mt troi ra xa, thi tdm hanh tinh 16n 1an luot c6 tén goi la: Thuy tinh (con goi 1a sao thuy), kim tinh (sao kim — “sao
hom — sao mai”), Trai dat, Hoa tinh (sao Hod), Mdc tinh (sao mdc — hanh tinh 16n nhat), Thé tinh (sao tho), Thién vuong tinh (hay
thién tinh), va Hai vuong tinh (hay hai tinh).

- Dé do khoang cach tir cac hanh tinh dén Mt troi, nguoi ta dung don vi thién van (k v). 1dvtv bang khoang cac tir Trai
dat den Mt troi, xap xi banngO triéu kilomét.

b) Piéu dang chii y 1a tat ca cac hanh tinh déu chuyen dong quang Mat troi theo cu ot chiéu (chiéu thudn), va gan nhu trong
cing mot mit phing. Mit troi va cac hanh tinh déu quay quanh minh no va d& o chidu thuan (trir kim tinh). Toan b hé
Mat trdi quay quanh trung tdm thién ha cta chung ta . o

¢) Biét chu ki va ban truc 16n cua quy dao cua cac hanh tinh ( xac dinh du: phuong phap thié€n van do luong) tir dinh luat 111
Ké-ple nguoi ta da tim thay rang khoi lugng cua Mat troi 16n hon khoi 1@{121 Trai dat 333 000 lan, tic 1a bang 1,99.10°%kg (!).

2. Mat troi
a) Céu tric cia mét troi: Nhin ténh quat, Mat troi duoc ciu taq/%‘ phéan 1a quang cau va khi cau.
* Quang cau. Nhin tir Trai dét ta thay Mat troi c6 dang mot dia sang tron va ban kinh goc 16 phut ( Hinh 59.5). khéi cau nong sang
nhin thay nay dugc goi la quang cau ( con goi la quang quyén, }) ban kinh khoang 7.10° km)

Khoi luong riéng trung binh cua vat chit trong quang ciu 1a1400kg/m’. Cin cir vao dinh ludt bic xa nhiét ngudi ta tinh
dugc nhiét do hi€u dung cua quang ciu vao khoang 600 con nhiét d6 trong long Mat troi vao ¢d trén chuyc triéu do.
* Khi quyen Mt troi. Bao quanh quang cau c6 khmén Mat troi. Khi quyén Mat troi duge céu tao cha yéu boi hidro, heli..

i quyén dugc phén ra hai 16p ¢ tinh chét vat 1i khac nhau 14 sic cau va

¢6 nhiét do rat cao nén khi quyén c6 dic tinh ra
nl}at I}oa . .
Séc cau la 16p khi nam sat mat quang cau co do trén 10 000 km va c6 nhiét do khoang 4500k

Phia ngoai sac cau 1a nhat hoa (Hinh 59. at chat cAu tao nhat hoa & trang thai ion hoa manh (goi la trang thai plaxma). Nhiét do
khoang 1 triéu . Nhat hoa c6 hinh dz o1 theo thoi gian.

b) Nang lwong cia Mat troi

Mat troi lién tuc birc xa nang | xung quanh. Lugng ning lugng birc xa ciia Mit trdi truyén vudng goc t6i mot don vi dién
tich cac n6 mot don vi thié trong mot don vi thoi gian duge goi 1a héing s6 Mt troi H. Két qua do H ¢ cac dai vat li dia cau
trén thé gidi va trén cac & u ngoai khi quyén cho thay H c6 tri s6 nhu nhau va H = 1360W/m” . Tir d6 suy ra dugc cong suét
buc xa nang lwong cua Mat tro1 1a P=3,9. 10°°W !

troi tir nhiéu nam nay cho théy tri s6 ciia H khong thay doi theo thoi gian. S¢ di Mat troi duy tri dugc ning
do trong long Mit troi dang dién ra phan tmg nhiét hach.

) Sur hoat dong at troi

* Qua cac anh chup mét troi trong nhiéu ndm, ngudi ta thdy quang ciu sang khéng déu, co cdu tao dang hat, gf)m nhimg hat sang
én toi, do sy d6i luu tir trong 1ong Mt troi di 1én ma thanh ( Hinh 59.5). tuy theo timg thoi ki con xuat hién nhiéu dau
n, bung sang, tai lua.

méu sim t6i, nhiét do vét den vao khoang 4000k (Hinh 59.7 a). Thuong thi tir khu vuc xut hién vét den c6 kéo theo

Két qua do hang sO

nhiing tai lira, d6 1a nhitng “ludi” lira phun cao trén sac cau (Hinh 59.7b).

* Nam Mt troi ¢ nhidu vét den nhat xuét hién duoc goi la nam Mt troi hoat dong. Nam Mat troi co it vét den xuét hién nhat goi
la nam Mat troi tinh.
Qua theo doi tir dAu thé ki XIX dén nay, nguoi ta th?iy su hoat dong ciia mit troi dién ra theo chu ki va c6 lién quan dén s6 vét den trén Mt
troi. Chu ki hoat dong ciia Mt troi ¢6 tri s6 trung binh 14 11 nam.
3. Trai dit
Trai dat chuyén dong quanh Mit troi theo mot quy dao gan tron. Truc quay ctia Trai dt quanh minh n6 nghiéng trén mit phang quy
dao mot goc 23%27.
a) Céu tao ciia Trai Dét
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Trai Dat c6 dang phong cau ( hoi dep ¢ hai cuc ), ban kinh cua xich dao bang 6378 km, ban kinh ¢ hai cuc bang 6357 km. Khéi
luong riéng trung binh la 5520 kg/m’ (Hinh 59.8). Dua vao cac nghién ciru tinh chat truyén séng dia chén, nguoi ta cho rang Trai
bat c6 mét cai 16i ban kinh vao khoang 300 km, c6 cau tao chu yéu 1a sat, niken (nhiét d0 ¢ phan nay vao khoang 3000 = 4000

°Cc ). Bao quanh 13i 1a 16p trung gian, va ngoai cing 1a 16p vo day khoang 35 km dugc cau tao chu yéu boi da granit. Vat chat ¢
trong vo c6 khéi luong riéng 3300 kg/m”.

b) Miit Triing- vé tinh ciia Trai dat

Mit trang cach Trai Dat 384 000 km c6 ban kinh 1738 km, c¢6 khdi lugng 7, 35.10%* kg (Hinh 59. 9). Gia toc trong truong cua Mat
trang 14 1,63 m/s*. Mat tring chuyén dong quanh Trai dat voi chu ki 27,32 ngay. Trong khi chuyén dong cuaTrai Dit, Mt Trang
con quay quanh truc ciia n6 véi chu ki ding bang chu ki chuyén dong quanh Trai Dat. Hon nira, do chiéu tu quay ciing chié
chiéu quay quanh Trai dat, nén Mit Trang luén huéng mot nura nhit dinh ctia né vé phia Trai dat.

Do lyc hép dan bé nén Mit Trang khong gilr dugc khi quyen No6i céc khac, Mat Trang khong c6 khi quyén. gp

Bé mat Mit trang dugc phii mot 16p vat chét xbp. Trén be mit Mt Trang c¢6 cac ddy nui cao, c6 cac ving bang phin goi la
bién (bién da, khong phai 1a bién nudce), dic biét 1a co rat nhiéu 16 tron & trén cac dinh ndi (c6 thé 1a miéng nui lira da tat; hodc vét
tich va cham cua céc thién thach). r

Nhiét 6 trong mot ngay dém trén Mat Tring chénh léch nhau rat 16n ; & ving xich dao ciia mat Mat Trang,.nh uc giira trua la

thuy tridu. Can luu y rang khi quyén Trai Dt ciing bi tic dung cta luc triéu (triéu), dang 1én va ha i bién d¢ 16n hon bién

trén 100 °C nhu’ng 1uc ntra dém 1a1 1a-150 °C. Mit Trang c6 nhiéu anh hu’ong dén Trai Dat, ma rd rét gay ra hién tuong
ng
do ciia thuy triéu rat nhidu lan. ?{,

qily dao cua hanh tinh xa nhét ). Hinh 59.10 1a anh chup cua sao choi Ha- lay (Halley). P im cua cac sao chdi 1a co kich thudce
va khoi luong nho (thuong c6 ban kinh vai kilomet)
Puoc ciu tao boi cac chat d& bdc hoi nhu tinh thé bing, améniac, métan.... Chu %yén dong cua sao chéi quanh Mat Troi
khoang tir vai nim dén trén 150 nam.

Khi sao chdi tién gan dén Mit Troi, do sao chdi c6 khdi lugng be tir hoi chiu tic dong ciia ap suat anh sang Mt
Troi 16n hon Iyc hap din nén bi “thdi” ra tao thanh cac dudi (Hinh 59.11) § g sao choi thudc loai thién thé khong bén ving.

4. Cac hanh tinh khac. Sao chéi. Thién thach
- Sao choi ) . x iz .
Sao choi 1a loai ( hanh tinh) chuyén dong quanh Mit troi theo nhitng quy dao @ ( vien diém co thé vuot ra ngoai

- Thién thach
Thién thach 14 nhimg khbi da chuyen dong quanh Mat tdc trén hanh chuc kilémét trén gidy theo nhiing quy

dao rat khac nhau. Khi mot thién thach bay gén mot hanh tinh (% i nd s& bi hut va co thé xay ra sy va cham cua thién thach
v6i hanh tinh. Ban dém ta c6 thé nhin thdy nhiing vét sang kéo dai trén nén troi, goi 1a sao bang. Do chinh 14 thién thach bay vao
khi quyén Trai Dit, bi ma sat manh, néng sang va bdc chay. /
5. Sao va thién ha
a. Sao
- La thién thé néng sang, g10ng nhu Mat Troi, nh% rat xa ching ta. Cac sao dugc tao ra tir nhitng d4m tinh van khong 19.
- Khéi lugng cua cac sao quyét dinh su tién hos 0: Sao ¢ khéi luong tir 0,1 > 1 1an khéi luong mat troi tién hoa thanh sao
chét sang, sao co khéi lugng tir 10 -> 100 1al\~,()ng mit troi tién hoa thanh punxa, 16 den.

- Nhiét do cac sao tir 3000° K (lanh nhét - mau do) dén 50.000°K (néng nhat — mau xanh lam). Mt troi nhigt o 6000° K (mau
vang)
C6 mot sb loai sao dic biét: sao bién : mdi, Punxa, sao notron,...Ngoai ra trong hé thdng cac thién thé trong vii try con co
16 den va tinh van.

+ Lo den: 1a thién thé du’orc ci r notron nhung v6i mat do 16m, két qua tao ra xung quanh truong hap dan cuc manh: hat moi
thir vé phia n6 ké ca anh s ng  4nh sang)

+ Tinh van: la nhitng ddm i khong 16
b. Thién ha

- Lamot hé thong @ rat nhiéu loai sao va tinh van (vai trdm ti sao).
- Phan loai: C6.3 10 ién ha chinh

+ thién ha xoan et Dang det nhu céi dia voi nhung canh tay chira nhiéu khi
+ thién haihp it khi, khdi lwong trai rong, phat song vo tuyén manh

+ thi ong dinh hinh(thién ha khéng déu): hinh dang khong xac dinh gidng nhu nhimg dam may.

- Thi ctia ching ta — ngan ha: thudc loai thién ha xodn dc, chira hang vai tram ti ng6i sao, c6 duong kinh khoang 100.000
ang, 1a mot hé phang giéng nhu mot cai dia: TAm ngan ha phdng nhét day 15.000nim anh sang, ving ngoai day 330 nim
g. Hé Mat Troi clia ching ta cach trung tim thién ha khoang 30.000 nim anh sang, quay quanh tim ngan ha véi van toc
m/s . Thién ha gan ngan ha ching ta nhat 14 thién ha TIEN NU.

- Quazar: La céu tric dic biét nim ngoai thién ha phat xa manh bat thudng séng vo tuyén va tia X. Cang xa ngan ha mat d¢ quazar
cang day

¢. Thuyét vu nd 16n (Big Bang)

- Thuyet Big Bang cho rang vii tru dugc tao ra bdi mot vu no “vi dai” cach day khoang 14 ti nam hién nay tlep tuc dang dan no
va lodng dan. Theo thuyét Big Bang, tai thoi diém t =10 s (thoi diém plang) vii tru kich thudc 10°m, nhiét d6 10°* K, mat do khoi
lugng: 10” kg/cm3 vii try tran ngdp cac hat nang lugng cao: electron, quac,.. Cac nuclén dugc tao ra sau vu nd 16n 1 gidy; cac hat
nhan nguyén tir du tién sau 3 phut; cic nguyén tir dau tién sau 300 nghin nim; cac sao, thién ha sau 3 triéu nam.

- Cac sy kién thién van:
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+ Sb thién ha trong qua khtr nhiéu hon hién nay: Vii tru lién tuc bién déi
+ Céc thién ha dang chay xa hé mat troi, tdc do chay xa cua thién ha ty 1€ voi khoang cach d gitra thién ha va ching ta ( dinh luat
Hop -bon): V=H.d
Trong d6: H 1a hang s6 Hop — Bon, H = 1,7.10” m/s.nim &nh sang .
=> Quang pho do cac thién ha phat ra ma may thu thu dugc 1éch v€ séng dai (phia vach do)
+ Bic xa nén cua vii try: phat ra dong déu tir moi phia, twong tmg voi nhiét do 2,7 K (thuong lay 3 K), tuong tng budc song
3cm.

Bai doc thém THUYET BIG BANG
MO PAU: N gzaz thich nguon goc cua vii try ludn la dé tai gay nhiéu tranh cdi ¢ moi thoi dai. Béi vi né khé

mang y nghza don thuan vé mat khoa hoc ma con co y nghia vé mat thé gidi quan ) va phuong phdp ludn khoa hoc. Cé n @‘

thuyet vé nguon goc ciia vii tru nhung trong thé ki XX thuyét dwoc nhiéu nguwoi chap nhdn dé la thuyét Big Bang. Bt{ 1\5

gidi thiéu mot cach so lwoc vé thuyet nay.

1. THUYET BIG BANG LA GI?

Dua trén ly thuyet clua nganh vat ly cac hat co ban, qua nhitng phuong tién quan sat, tinh todn va Kkét q hlem trong
nhiing may gia toc, vt 1y thién van hién dai cho rang vii tru dugc tao ra cach day khoang 14 ty ndm do mq; \@ guyén Thuy vi
dai goi la Big Bang(Vu ] No 16n). Vii tru Nguyén thuy chi 1a mot dam swong mi mo 40. Theo nhung nghié a thién van hoc
hién dai, nhiing thién the nhu sao, cic hanh tinh dugc hinh thanh tir nhitng ddm khi khong 16 bi co v: suc hut cua truong
hép dan trong d4m khi, rdi sau d6 nd tung ra.

Nam 1985 c6 mét nha vat 1y da nhan xét tai hoi nghi khoa hoc: "Viéc vii try khoi dau véi B1g Bang khoang 14 ty nam trudc
ciing chéc chan nhu Trai Dat Juay xung quanh Mat Troi". Vay thuyet Blg Bang nhu thé nao ma ma ho tin tuéng nhu vay?.

Khong nén hinh dung rang Blg Bang g10ng nhu vu nd_cua mot qua phao khéng 19, ma%{}b thé dung 1ang ra mot bén dé
quan sat. O day khong c6 mot bén nao hét, vi Blg Bang 14 biéu hién ra doi ctia chinh kho , thoi gian. Bay gio chung ta ching
ta hdy xem cdi gi da xay ra sau Vu Nb 10n 0 cac khoang thoi gian khac nhau. ) .

Tir diém Zero Big Bang dén 10%%s. Trong khoang thoi g1an cuc nho nhung quan trongnay chung ta méi biét dugc rat it, boi
vi cdc dinh ludt vat ly, nhu chung ta da biét, deu khong ding & day ) .

0 10%s. Nhiét d¢ cua vii tru khoang 107K va vii tru dan nd rat nhanh. rinh dan nd rat nhanh, nhiét d¢ giam déu
cho t¢i khi dat torl gid tri hlen nay khoang 3 K. §

Tir 10%s den 1 0 s. trong khoang thoi gian nay, cic lyc manh, luc yé
mo ta boi ly thuyet Thong nhét 16n, con luc hap dan tac dung tach roi nh%p

dién tur taic dung nhu mét luc duy nhét duoc

Tir 107 s den 10" . Luc manh tach ra, dé lai lyc dién tir, luc yéu dan van con tac dung nhu mot luc duy nhét.

Tir 10™"%s d@én 107s. Tét ca bon luc deu tach biét ra nhu hié tru nhu mot "moén sip nong" gom cac quark, lepton va
photon.

Tir 107s dén 3 phit. Cac quark két hop dé tao nén cac mezon ya barion. VAt chat va phan vat chat huy nhau quét di phan vat
chat va chi dé lai mot lugng du nho vat chat, tir d6 tao nén vii try ciia chung ta hi¢n nay.

Tir 3 phiit dén 10° nam. Céc proton va notron két hop dé tao ra cac nucleit nhe: 4He ,3He ,2H Vva ]Lj voido phd cap

dong vi dung nhu hién nay. Vii tru 1a mot plasma cua cac hat nhan va electron.

Tir 10° nam d‘en nay. Bit dau thoi ky nay cac nguyen tu dugc tao thanh. Vii try tré nén trong subt dbi v6i cac photon va buc
xa. Ttr day ching bat dau mot hanh trinh dai dang @ y moi dén duoc chiing ta nhu buc xa nén vi ba. Rdi cac cac nguyén tir
cum lai dé tao ra céc thién ha, sau do 1a cic sa cac hanh tinh, r6i hinh thanh chinh bén than ching ta.

C6 thé néi thuyet Big Bang 1a tri tué chung ctia nhiéu nha khoa hoc, dugc hinh thanh qua nhiéu giai doan khéac nhau, ¢ nhiing

dia danh khac nhau, moi giai doan c6 mot cha dé-twong tmg. Ta hay lan luot diém qua cac dia danh va cha dé cua nd.
2. LICHSUHINH THANH THUYET NG:
a) Nguorl cha thién tai Albert Einstei 1955) dua con vii tru dan n¢ ma ly thuyet tuong dbi tong quat ciia minh da dua ra.

Theo quan niém liic bay g10 tat ca uoi, di 1a vi nhan hay thir dan déu nghi ring vii tru 1a dimg, 13 bit bién khong thay ddi.
Chinh trén quan niém d6 ma Ei a rat b01 roi khi tim ra cac nghiém phuong trinh ctia chinh minh, ding ra 1a hai nghiém mo td
vil try hodc la dang dan né Qa%co 1ai. Ong di chita chay bang cach thém vao phuong trinh cla minh mot sO hang chura "Hang s6

D

vii try" dé duge mot nghi 6 ta vil try dimg. Vai nim sau chinh Einstein phai thira nhan rang: "Day 1a sai lam dep nhét trong doi
(khoa hoc) cua t6i". o
b) Nguoi cha bi roi \%nlén lang Alexxandro Fried Mann (1888 - 1925). Boi chinh dng 1a mot nha khoa hoc nghién ctru céc van dé
khi dong hoc phuc vu'phdo binh. Vao nam 1920, 6ng bat dau lam quen vdi cac phuong trinh Einstein. Fried Mann da loai b6 ngay
"So hang vii try gidy va but chi 6ng da g1a1 duoc cac phuong trinh Einstein. Tat ca cdc nghiém duoc chia lam hai loai, dan
dén hai md hinh u dan ndé mai mai hodc vii tru dan nd dén mot thoi dlem nao do ri co lai do lyc hap dan 1an at xu huong dan
no. Nhu vay trong truong horp thir hai toan b vat chit s& tap trung tai mot diém, thé tich bang khong, siéu dac, roi sau do vii tru lai
tham gi gia 6t pha dan n6é mdi, roi co lai, cit nhu vay. Dong thoi ong cung tinh dugce tudi tho cua vil tru a 10 ty nam. Mot két
qua da g@' 40 thoi diém bay gio. Nhung tiéc thay Fried Mann khong tiép tuc ma 6ng lai quay tré vé cong viéc ban dau cia

1 cha chinh thirc Greorges Lemaltre(1894 - 1966) 1a mét vi linh myc nguoi Bi, ddng thoi 14 mot nha khoa hoc ra'g 16m,
Itre phat hién ra cic cong trinh cia nhiéu nha thién van MJ, trong d6 c6 Edwin Hubble va rit ra két luén 1a trong vii tru ton tai
nhicu thién ha va céc thién ha dang chay xa nhau v6i vén toc 16n, béi vi vii tru dang dan nd. Ngoai ra Lemaltre dua thém mot y
tuong thién tai rang: vii try c6 mot thoi diém khoi dau.

d) Nguoi cha lo dang George Gamow (1904 - 1968): Vao nhiing ndm 40 vat ly hat nhan dang con & giai doan thleu thoi, khong ai
co thé tin duogc y tudng siéu nguyen tir nguyén thuy cua Lemaltre. Nguorl ta cho rang c6 thé luc du toan bo vat chét vl tru ton tai
dudi dang mot khéi notron lanh gia, mot loai Vu NO 16n lanh. Gamow vé phan minh lai tin vao Vu No 16n nong, nong khung khiép
va da gidi thich dugc ty 1€ cac nguyen t6 hoa hoc trong thién nhién: 72% Hidro, 7% Héli con tat ca nhiing nguyén to nang horp lai
khong dén 1%, Gamow cung cac dong nghlep cung dd dé cap dén tru cot thir ba cua thuyét Vu N6 16n bang cach cho rang ngay nay
van phai con ton tai mot ddu vét gi d6 clia noi xap nguyén thuy, d6 1a birc xa "hod thach" soi sang tan cing sau thim ciia vii tru. Ong

Moi thic mic vé chuong trinh luyén thi PH — CDb, yéu cAu mé 16p hoc méi, lich hoc thém,.........
Lién lac: 0978. 970. 754 - Email: leduy0812@yahoo.com.vn - Website http://hocmaivn.com




Chuong Trinh Luyén Thi Cap toc DH - CPb Bién soan giang day: Thay Lé Trong Duy

cung tinh dugc buc xa nay cé nhiét do la 5K. Dang tiéc lac bay gio dleu tién doan nay chang dugc ai quan tim. Mii dén nam 1965
mai c6 hai thanh nién nhdy 1én vii dai va dem lai thang loi 16n cho thuyét Vu N6 16n ctia Gamow.

Nhu vay bang tri tu¢ thién tai, cdc nha Thién van Vat Iy dd dwa ra m6t mo hinh Iy thuyét vé Vu No 16n Big Bang c6 stic
thuyét phuc nhét tr trude dén nay. Cho dén thoi diém nay thi bang nhing quan sét, thuc nghiém ho di chimg minh dugc 1y thuyét
dé duara la dung dan.

3. CAC CHUNG CU THUC NGHIEM:

Tai sao cac nha Thién van lai khang dinh vu n6 nay xdy ra cich day 14 ti ndm ma khong phai 1a khodng thoi gian khac? Boi
theo trén sau Vu N6 16n tao ra khong thoi gian, vat chat duoc hinh thanh. Nhitng ddm may bui khi tich ty hép din tao thanh cic sao.
Trong qua trinh tich tu ndy mot phan nang 1uong hap dan duoc toa ra xung quanh va mot phan lam nong nhan cua phoi sao. Phoi
sao tlep tuc co cho den nhiét d§ ¢ trong nhén co thé 1én dén chuc triéu do. Tir d6 cac hat nhan Hidrd chuyen dong cuc nhanh V@

a

hiéu tng du’ong ngam tao thanh Dotéri r6i thanh Héli sau do nang luong hat nhan dugc gidi phong, ap suat birc xa tdng man
ngimg sy co clia phdi sao, chuyén sang giai doan 6n dinh, nhan cua ching dat t6i khdi luong vao khoang 10 - 12% khéi lu
10" %

3

Mat Troi. Thoi gian nay dugc tinh theo: T nam. Trong d6 M tinh theo don vi khéi luong cia Mat Troi. Nhu va at Troi
¢ thoi gian on dinh vao ' khoang 10 ti ndm. Cac sao nhé hon thi ¢6 thoi gian on dinh dal hon. Nhung ta chi quan tdm:t6i cdc sao c6
khéi 1u’ong 10 - 12% khdi 1u’ong cua Mat Troi thi thay triso T déu phai nhé hon 15.10° nam. Bang kinh Vlen r bon cac nha
Thién vin quan sat duge cac thién ha, cac sao co tudi thap hon gia tri 15 ti nam,

Su phat hién ra buc xa tan du ma Gamow da tién doan la mot trong nhiing bang chimg hung hon cho dan clia thuyét Big
Bang Vao nam 1965, hai chang k¥ su tré tudi ding ban chai ky co nhe nhang angten Radio6 c6 dang ci 1ch thudce 1,2m. Thiét
bi siéu nhay nay cua cong ty Bell Telephone dugc lap ddt vao nam 1960 & Gawford Hill, tiéu ban ersay, v6i muc dich thu
nhén céc tin hiéu Radi6 tir vé tinh ECHO(nhung ltic d6 khong dung nita!). Robert W. Wllson va Arn mo entias (hai chang k¥ su tré
tudi: 31 va 34 tudi luc by gid) quyét dinh ding angten nay dé do birc xa radid ciia moi t g gilia cac sao trong Thién ha cta
chung ta & bude song 7,35 cm. Pentias va Wilson vira tot nghiép dai hoc khong lau, céd hai.ch gid nghe noi vé sy ton tai buc
xa tan du dugc Gamow tién dodn. Sau vai tudn 18 do dac, hai thanh nién nay bat dau @ vi luon ludn thu duge mot tiéng on
radid cu’ong do khong d6i, du dngten duoc quay di huéng nao chang nita. RS rang burc xa dé.khong thé duoc phét ra tur Thién ha cua
chung ta, vi khi d6 no s€ phu thudc dinh hu’ong tuong doi cua dngten so v&i mat phang Thién ha. Ho ngh1 ” hay tleng 6n do chinh
angten gay ra?”. Céac bo phan duoc lau chui roi klcm tra di, kiém tra lai; két qua: birc dugc van nhu cii khong gi thay doi. Vay
chi con céch thira nhan ring tiéng on radi6é d6 dén tir noi tin clng cta vii try, . ngoai Thién ha cua chung ta. Pentias bén
goi dién thoai ngay cho Robert Dicke (nguoi da trinh bay tién dodn cua Gam g mdt Cimina vat ly) va 6ng nay bi kich thich
cao do phéng ngay dén Crawford Hill. Khong con ngh1 ngo gi nira trongs ghe cla angten, Dicke dang nghe dugc mot “giai

diéu” ton tai tir nhicu ti nam, ching tich mong doi ciia nhitng thoi diém ¢én cua vii tru. Chinh 6ng cling dang lap dat mat radio
trén noc dai hoc Princeton nham muc dich thu lay birc xa d6. Phat hién'c entias va Wilson da tao cong an viéc lam cho ca ngan
nha Vit 1y trong subt 20 nam. Nguoi ta tinh todn do dac k¥ ludng va dén ket luan chinh xéc 1a btrc xa nén vii try, co6 nhiét do
2,7°K. Pay 1a cot thir ba ciia thuyét Vu N6 16n, dem lai chién thang cho 1y thuyét nay.

Ciing theo 1y thuyét qua trinh tong hop cac nguyén td nhe nhu: Poteri, Héli va Liti (, TLi ) 1a duoc tao ra. Mgt hién tuong quan sat

dé cing cb gia thuyét nay la ket qué do do giau cac nguy n t0 nhe. Nhitng tinh toan ly thuyét tién doan c6 khoang 25% Proton va
Notron dugc tong hop dé bién thanh Héli (He). Ngu 6 Heli duoc quan st thiy trong Thién ha cua chung ta va trong nhleu
Thién ha khac. Méi khi quan sat ta thay ti 1¢ Heli y doi tir thién thé nay sang thién thé khac va bao g10 cung dong déu la
25%. Két qua quan sat nay chimg minh [a Héli dug tao ra boi Vu N6 16n. Trai lai, do g1au cua nhitng nguyén tu ndng hon Heli
nhu Cacbon, Silic va Sat thay doi rat nhicu tuy i@ ¢ thién thé. Ly do 13 nhitng nguyén tir nang chi duoc tao ra trong nhu’ng ng01 sao
qua nhiing phan ing tong hop nhiét hach. Trong nhimg vu sao no, vat chét trong sao bén ra méi trudng xung quanh gitra cic ngdi sao,
roi ngung tu lai de tao thanh nhiing ng01 sao ghe h¢ thtr hai chira cac nguyén tir nang

Sau Vu N6 16n vii try dan ng va 0 gidm dan. Nhu’ng hat Photon c6 ning 1u'ong cao c6 thé tao thanh hat va phan hat.
Nguoc 1ai mot hat gap mot phén hat th bi¢n thanh 4nh séng. Néu sy tao ra hat va phan hat 1a mot hién tuong déi ximg thi vii
ung neu so luong cua hat bang phan hat va hai loai hat da tu huy thi vii tru chi 1a mét vii tru
4nh sang khong co Vat chat thle ao hanh tinh, dong vat, thuc vat... nhu ngay nay. Trén thyc té thi vii tru chi co vat chit (hat)
ma khong c6 phén vat chat ’Ly dola nhu’ng dinh luat vat ly chi ph01 qua trinh tao ra cic hat va phan hat khong hoan toan
can doi va tao ra nhiéu h ung thi nghlem trong may g1a toc cho biét 1a phan ung tu huy gitra cic hat va phan hat dé du lai
mot it hat. Sau khi tu huy sO ong con lai cia vat chat trong vii tru nguyén thuy chi can nhiéu hon mot phan ti sO luong cua phan
vat chat la du dé taor try vat chit ngay nay. Céac nha Vit ly dua ra mot so dé nghi doc dao vé vii tru nguyén thuy dua trén ly

thuyét ctia vat 1y cac Ho dé ngh1 vao thoi diém 107%, sau khi dugc tao ravi tru din no cuc nhanh theo ham s6 mi trong mot
thoi gian cyc nho. Trong thoi g1an nay goi 1a thoi dai "lam phat kich thu6c cta vii try ting 1én it nhét 30 lan! Sau do vii try ti€p tuc
dan n¢ cham an ti 1€ voi thoi gian trong hang ti nam. Gia thuyét vii tru trdi qua mot thoi dai lam phat c6 the giai quyéet dugc
mét sp_ van_deé. Chang han nhu ta da biét buc xa nén vil tru c6 nhiét do ddng déu phat ra tir cac hudng. Néu thé nhiét do vii tru
nguyé g phai dong déu. Nguoc lai ta co thé hinh dung mot m6 hinh vi try nguyén thuy, trong dé tuy c6 nhimg diéu kién
vat ly b ac nhau va khong dong deu nhung da phat trién tdi trang thai dong deu ta quan sat thay hién nay. Chinh sy dan no

n dau da san phang phan nao sy khong dong déu cta vii tru. Ly thuyet lam phét con gidi thich duoc tai sao vii tru ngay
ang, tirc 1a c6 ban kinh rat 16n, 3. 10%km, tirc 1a 30 ti nim anh sang. Ciing theo ly thuyét nay, néu vii tru nguyén thuy
0 g dan nd rat nhanh trong thoi gian lam phat thi vii try hién nay chi bang mot hat bui.

Nhu vay theo quan diém hién nay thi vii tru c6 "khai sinh", réi din no va hién nay ciing dang dan né. Bing chimg 1a: vao
nam 1929, nha thién van hoc Hopbon nguoi My da phat hién ra mot hién tuong co tm quan trong 16n gidi thich hién tuong vii tru
dang dan né. Hopbon nhén thiy cic Thién ha xa xam rai rac khap bau troi déu Iui xa ta (bang cach do 4o dich phd Doppler). Ngudi
ta hinh dung hién tuong nay trén mot qud bong hoi dugc th01 phong dan, trén qua béng ¢ nhiing d6ém vé bang muc. Khi bong duoc
thoi phong thi khoang cach giita cac dom ting lén. Bat cu d6m nao cung lanh xa nhimg dém khac nhu truong hop nhitng Thién ha
trong vil tru. Thién ha cta ching ta trong d6 c6 Trai Dit ching ta & cling chi 1a mot trong nhimg dém trén qua bong dang thol
phong. Chung ta khong phdi ¢ ngay trung tdm vii try. Theo dinh luat Hopbon thi Thién ha cang xa bao nhiéu thi cang Iti nhanh bay
nhiéu. Toc d6 1ui (V) ctia Thién ha ti I¢ voi khoang cach (d) gitta Thién ha va chung ta: V =
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H.d. Trong do, H 1a hang s0 Hopbon. Dinh luét Hopbon gilp ta tinh dugc khoang céach gitta cac thién ha, vi ta do duoc toc do lui
cua céc thién ha bang may quang pho Su quan sat thy cac thién ha 14nh xa nhau la mét bang chung cua vil try dang dan né.
Mot biang chimg nira ctia vil try dan ng 1a theo quan diém cia thuyét tuong di tong quat da néu: Chi can biét mot dai lugng
vat ly 1a mat d6 trung binh p cua vat chat tron% vil tru .
. Neu p<px (V6i px=4,5.107" (H/SO) g/cm v6i H = 70—>p =9.10° 3Og/cm ) thi vii tru s€ nd mai vo tan.
. Neu p>px thi vil try sau mot thoi gian nao d6 s& nglmg né va bit dau co lai mot cach khong thuan nghich.
e Néu p=px thi vil try 1an lugt luc co lc no.
Theo quan diém hién nay thi vét chat trong vil try la: p=5. 107 g/cm Vay p < py: vil try 1a né mai mai.
Tuy nhién viéc xac dinh p bay gid gap phai nhitng kho khin khong 16. C6 co s& dé cho rang khong phai moi cai da dugc tinh da
hét. Co hang loat céc thién thé rat kho quan sat, chang han nhu céc sao notron, cac 16 den.
Chinh vi thé qua day ta co thé khang dinh vii tru dang dan no, nhu’ng van dé 1a dan no dén bao glo s& ngimg? Gia thuyé
tru s€ ngung dan né va co nén lai thanh mot diém, roi tiép tuc dan n¢ thi nd c6 gian né giong nhu bay glor khong‘7 Cung th

s€ co lai thanh mdt vat - ¢6 vét chat dam dic nhu 10 den chang han, va c6 nghia 14 n6 khong tiép tuc né dé dan ng, ciin ac sao
khong no de trd thanh siéu sao méi hodc sao lun trang?
Mot van dé nita, theo trén, cling c6 thé ta chua quan sat duogc hét cai da quan sat. Gia sir con mot thién ha kha 0i sao khac

ma c¢ thoi gian ton tai cach day trén 15 ty nam cén phal xem lai chang?
4. KE T LUAN Vin dé tim hiéu nguon gbc clia vii try 1a mot van dé tim c& thoi dai phdi dugc can nhic
thé nhimg diéu chiing ta ngay nay cong nhan thi ngay mai khong con ding nira. The moi hiéu vil try bao la
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