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PHAN 1

PHUONG PHAP GIAI TOAN VE DAO PONG PIEU HOA CUA CON LAC LO XO

CHU PE 1.Lién hé giwra luc tac dung, do gian va do cing cuaa 10 xo:

Phuong phap:
1.Cho biét luc kéo F, d6 ciing k: tim dé gian Aly, tim : i
N N — — F
+biéu kién can bang: F' + Fy = 0 hayF' = kAl hay | Aly = =
. Al g
+Néu F = P = myg thi AZO:% v

+Tim I: [ = l0+Al0, lmaw :l0+Al0+A7lm2n: l0+Al0—A

Chii y: Luc dan hoi tai moi diém trén 16 xo 13 nhu nhau, do d6 16 xo gién déu.

2.Cit 16 xo thanh n phan bang nhau ( hodc hai phadn khéng bang nhau): tim do ciing
ciia moi phan?

. S
Ap dung cong thic Young: |k = F 7

. N ko
a. Cat 10 xo thahh n phan bang nhau (cung k): = 70 =n — k = nky.
0

, . . ki lo ke 1
b. C4t 10 xo thanh hai phan khong bing nhau: — = — v — = —
ko It ko o

CHU PE 2.Viét phudng trinh dao dong diéu hoa ciia con lic 16 xo:
Phuong phap:
Phuong trinh li d§ va van tbc ctia dao dong dieu hoa:

{93 = Asin(wt +¢)  (cm)
v =wAcos(wt + ) (cm/s)

oTim w:

A k
+ Khi biét k, m: ap dung: w = |/ —
m

) 2
+KhibiétThayf:w:%:27rf

e Tim A:
+ Khi biét chiéu dai qily dao: d = BB’ =24 — A = g

+ Khi biét 21, v1: | A = /22 + =




" N lmax - lmln
+ Khi biet chiéu dai 42, lmin cia 10 x0: A = —5

. «A v > A « A N ]- 2 2E
+ Khi biét nang ludng cua dao dong dieéu hoa: £ = §kA — A= &

A 1ea X . . . x
oTim ¢: Dua vao dieu kién ban dau: khit) =0 < x =29 = Asinp — sinyp = ZO

oTim A va ¢ cling mot lic:Dua vio diéu kién ban dau:

b 20w r=x0 _ Jwo= Asingp - A

° v =g vg = wAcosp ®
t
n

Chii y:Néu biét s6 dao dong n trong thdi gian ¢, chu ky: T =

CHU PE 3.Chiing minh mét hé cd hoc dao déng di¢u hoa:
Phudng phap:

Cach 1: Phuong phdp dong luc hoc

1.X4c dinh luc tic dung vao hé & vi tri cAn bang: 3 For = 0.

2.Xét vat & vi tri bat ki (1i d0 x), tim hé thic lién hé gilta F' va #, dua vé dang dai sb:
F = —kx ( kla hang so ti 1€, F' 1a luc hoi phuc.

3.Ap dung dinh lut 17 Newton: F' = ma < —kx = ma”, dua vé dang phuong trinh:
2”7 + w?r = 0. Nghiém cta phudng trinh vi phan ¢6 dang: z = Asin(wt + ). T d6, ching to
rang vat dao dong dieu hoa theo thoi gian.

Cach 2: Phuong phdp dinh ludt bdo toan ndng luong

1.Viét biéu thiic dong ning F, ( theo v) va thé ning F; ( theo ), tit d6 suy ra biéu thic
cO nang:

1 1
E=FE;+ E = §mv2 + §kx2 = const ()

2.Pao ham hai vé () theo thdi gian: (const) = 0;(v?) = 2.0 = 2v.a”; (2?) =
2.0’ = 2x.0.

3.Tu (*) ta suy ra dugc phuong trinh:z” + w?z = 0. Nghiém cta phuong trinh vi phan
c6 dang: © = Asin(wt + ). Tu d6, chlng t6 rang vat dao dong dieu hoa theo thoi gian.

CHU DE 4.Van dung dinh luit bao toan cd ning dé tim van toc:
Phuong phap:

Dbinh luat bao toan cd nang:

1 1 1
E = Ed + Et = §m1}2 + 5143!13'2 = 51@42 = Edmax = Etmaac (*)

v= \/E(A2_x2) UOmax:AVE‘
m m

Ti () ta dudc: hay



CHU PE 5.Tim biéu thic dong ning va thé ning theo thdi gian:
Phuong phap:

p 1 1
The ning: E; = 5]{?1132 = §kA2sin2(wt + @)

1 1

DoOng ning: Fyq = §mv2 = §kA2cos2(wt + )

.. , 27
Chu y:Ta co: wt = —t

T

CHU PE 6.Tim luc tic dung cue dai va cuc tiéu cia 10 xo Ién gia treo hay gia dé:
Phuong phap:
Luc tic dung ctia 10 xo 1én gid treo hay gia dd chinh 1a luc dan hoi.
1.Trwong hop 1o xo nam ngang:

Diéu kién cin bang: P+ N =0, do d6 luc cta 1d xo téc dung vao gia dé
chinh 1 Iuc dan hoi.Luc dan hoi: F = kAl = kx|,

O vi tri can bang: 16 xo khong bi bién dang: Al = 0 — F,;, = 0.

O vi tr bién: 10 xo bi bién dang cuc dai: z = +A4 — F,., = kA.

2.Truong hop 1o xo treo thing diing:
Diéu kién can bang: P+ Fy=0,

do gian tinh cua 10 xo: Aly = %
Luc dan hdi 6 vi tri bat kiz | F = k(Aly +2) |  (%). ¥ ]
Luc dan goi cuc dai( khi qiia ning & bién dudi):
r=+4A— Fou =k(Alg+ A) B
Luc dan hdi cuc tiéu: B, <o
Truong hop A < Algy: thi F = min khi z = —A: E
Truong hop A > Alg: thi F' = min khi x = Aly (10 . <80

xo khong bién dang): F;, = 0

3.Chii y: *Luc dan hdi phu thudc thdi gian: thay © = Asin(wt + ¢) vao (*) ta dudc:
F =mg+ kAsin(wt + ¢)

Do thi:




CHU DE 7.Hé hai 16 xo ghép noi tiép: tim do cing kng, tu do suy ra chu ky 7°:

Phuong phap:

O vi tri can béng

+ D6i v6i hé nam ngang: P +N=0
+ D6i v6i hé thang diing: P+Fy=0
O vi tri bat ki( OM = z):
a
Lo xo L; gian doan x1: F = —kjz1 — 21 = 5
1
a
Lo xo Lo gian doan xy: F' = —koxo — 29 = o
2
He 10 xo gian doan z: F' = —kpex — £ = ——
1 1 1
Ta c6 :x = x1 + 29, Vay: k_he = k_1 k_2 , chu ky:

F

Fne
m
T=2r,|—
T e

CHU PE 8.H¢ hai 10 xo ghép song song: tim do cing kyg. tir dé suv ra chu kv 7'

Phuong phap:

O vi tri can béng

+ D6i v6i hé nam ngang: P+N=0
+ Dbi véi hé thang ding: P + F01 + F02 =0

O vi tri bat ki OM = z):

Lo xo L, gian doan z: F} =
Lo xo Ly gian doan z: F, =
He 10 xo gian doan z: Fi; =

Ta c6 :F = Fy + F5, vay:

—]{311'
—]{321'
—k’hél'

kne = k1 + ko

, chu ky:

R L,

T =27

m

CHU DE 9.Heé hai lo xo ghép xung dbi: tim do cing kg, tu do suy ra chu ky 7'

Phuong phap:

O vi tri cén bang:

+ P6i v6i hé nam ngang: P+N=0
+ Dbi v6i hé thang ding: P + Fy; 4+ Fpo =0

O vi tri bat ki OM = z):

Lo xo L; gian doan x: F} =
Lo x0 Ly nén doan z: I, =

He 10 xo bién dang x: Fre

Ta c6 :F = Fy + F5, vay:

—]{311'
—]{321'
= —k’hél'

kne = k1 + ko

, chu ky:

CHU DE 10.Con lc lién két véi rong roc( khong Kkhoi lugng): chitng minh rang hé



dao dong di¢u hoa, twr d6 suy ra chu ky 7'
Phuong phap:

Dang 1.Hon bi néi vdi 1o xo bang ddy nhe Vit qua rong roc:

. 1 1
Ap dung dinh luit bdo toan co ning:E = By + B, = §mv2 + 5]{?1132 = const

£ |
Pao ham hai ve theo thdi gian: 2m2vv + 2k2xz): = 0.

| k |:| )
biat: w = , ta suy ra dugc phuong trinh:z” + w?z = 0.
m’
Nghiém cta phudng trlnh vi phan ¢6 dang: x = Asin(wt +
¢). Tt d6, chiing t6 rang vit dao dong diéu hoa theo thoi

m
gian.Chu ky: 7' = —
W
Dang 2.Hon bi néi vdi rong roc di dong, hon bi néi vao ddy vdt qua rong roc:
Khi vat ning dich chuyén mdt doan = thi 10 xo bién dang mét doan Z.

X \ P 2Ty 2
Pidu kién can bing: Al = ~° = 20 = 79,

ko ko k
Cach 1: O vi tri bét ky( i d6 x): ngoai cac luc can bang, xuit hién thém cac luc dan hoi
F:B = = — T:B = = —
|Fy| = kxp =k 5 & |T.| 5 22
Xét vat ningmg + T = ma < mg — (|To| + |Te|) = - :
k
mz” & x” + mE= 0. — —-
pm i F=RtF
bit: w? = T phuong trinh tré thanh:z” + w?x = 0, - = _-|_+
m -
nghiém cta phuong trinh ¢6 dang:xz = Asin(wt + ¢), vay T=T+

hé dao dong diéu hoa. T

fim P LiB
Chu ky: T—2—hayT_27r 421 -<Lv b

1 1 1 1
Ciach 2:Coning:E = By + E;, = §mv2 + 5]-{31'% = §mv2 + 5]{3(;)2 = const
1 k ok
Dao ham hai vé theo thdi gian: —m2uvv’ + —~2z2' =0 & 2" + —a = 0.
2 24 4m
k A N -A 4 \ pd
bit: w? = T phuong trinh tré thanh:z” + w?x = 0, nghiém cla phuong trinh c6
m

dang:z = Asin(wt + @), viy hé dao dong diéu hoa.
4m

ko

Dang 3.Lo xo ndi vdo truc rong roc di dong, hon bi ndi vio hai lo xo nho ddy vit qua
rong roc:

6 Vi tri can b%lllg: ﬁ = —27_;07 ﬁOQ = —QT vGi (ﬁ(n = To)

2
Chu ky: T——hayT—27r



0 vi tri bat ky( li d6 x) ngoai cic luc cAn bing néi trén, hé con chiu tic dung thém cic
luc:

L, gian thém 1, xuét hién thém Fy, m ddi z,.

Lo gidn thém x5, xult hién thém F, m ddi 2z,.

Vay: © = x1 + 229 (D)
Xét rong roc: (Fog + F3) — 2(To + F1) = mpag = 0 nén: Fy = 2F|) & kyxo = 2k 1y,
2k
hay: 75 = — 1, (2)
ka
Thay (2) vao (1) ta dugc b2
v =52 —
Y T T kg o+ 4k B1tF
Luc hodi phuc gay ra dao dong ctia vat m la:
F,=F =~k (3)
kaok = 2

Thay (2) vao (3) ta dudc: F, = ﬁx, ||:;|1 P FE+ II:]g E ﬁ
ap dung: F, = ma, = mz”.

Cubi cung ta dugc phuong trinh: x” + &x =

v 2 kal N 9 N 5 2 N 5 N
bat: w© = —————————, phudng trinh tro thanh:2” 4+ w”xr = 0, nghiém cua phuong trinh
m(k2 + 4]{31) .
co dang:x = Asin(wt + @), vly hé dao dong diéu hoa.
. 2 ko
Chuky: T = — hay|T =214/ —————
hey w &y T m(ky + 4ky)

CHU DE 11.Luc hdi phuc giy ra dao dong diéu hoa khong phai 1 Iy dan hdi nhu:
luc diy Acximet, luvc ma sat, ap hwc thiy tinh, ap luc cta chat khi...: chitng minh hé dao
dong diéu hoa:

Dang 1.F la luc ddy Acximet: Fﬂﬁ F

Vi tri cAn bang: P=—Fy,
Vi tri bat ky ( 1i dd z): xuat hién thém luc ddy Acximet: 2 P
Fy = —VDg. V6i V = Sz, ép dung dinh luat /] Newton:
F =ma=mx".

Ta dudc phuong trinh:z” +w?z = 0, nghiém ctia phudng trinh ¢6 dang:x = Asin(wt+p),
vy hé dao dong dieu hoa.
2 SD
Chuky: T = 25 véiw = ) 222
w m

Dang 2.F la luc ma sdt:
Vi tri can bﬁng: P= —(]\701 + N, 2) va ﬁms(n = —ﬁms(m

—

Vi tri bat ky (1i dd z):Ta c¢6: P = (]\71 + ]\72) nhung ﬁmsl #+ —ﬁm32



HOp ll:I'C: |F| = F1 — F2 = /L(Nl — NQ) (*)
Mata co: Mg ¢ = My, o

N- N
e Nl —z) = Ny(l +2) & L = 2 R
(l+x) (l—x) — A
N1+N2_N1—N2 N'1 2
21 2 . . . = o
Suy ra: Ny — Ny = (N7 + No)= = P~ = mg-~ ms1 | ms2

[ [ [ -
Tu (*) suy ra: |F| = umgf, ap dung dinh luat /1 Newton: : ;
F =ma=ma". : S| T

Ta dudc phuong trinh:z” +w?z = 0, nghiém ctia phudng trinh ¢6 dang:x = Asin(wt+p),
vay hé dao dong diéu hoa.

2
Chuky: T = 27, véi w = %
w

Dang 3.Ap luc thiiy tinh:

O vi trf bit ky, hai muc chit 16ng 1éch nhau mot doan
h = 2x.

Ap luc thuy tinh: p = Dgh suy ra luc thuy tinh: |F| =
pS = Dg2zS, gia tri dai s6:F = —pS = —Dg2zS, ap
dung dinh luat /7 Newton: F' = ma = mx”.

Ta dugc phuong trinh:z” + w?z = 0, nghiém cla phuong
trinh c6 dang:z = Asin(wt+ ), vy hé dao dong dicu hoa.

25Dg

2
Chuky: T = 25, véiw = 4| 2229
w m

Dang 4.F la luc ciia chdt khi:

Vi tri can bﬁng: Po1 = Poz suy ra Fo; = Foo; Vp = Sd

Vi tri bat ky (1i d6 x):Tacé: Vi = (d +2)S; Vo = (d — 2)S
ap dung dinh luat Béilo-Mari6t: p1 Vi = paVa = poVi

2p0d
Suyra: p; —p = mfﬁ
2

Hop luc: [F| = By~ Fi = (o~ po)S = 2000 ~ ve I v
2p0d5' d d

e " p

. A 2p0dS ) . N . .
bai so: F' = — d2 x, ap dung dinh luat // Newton: Vo
F =ma = ma". dtx I'j-""E

Ta dudc phuong trinh:z” +w?z = 0, nghiém ctia phudng trinh ¢6 dang:x = Asin(wt+p),
md?
2poVo

X 2
viy hé dao dong diéu hod. Chu ky: T = 2, véi w =
w



PHAN 2

PHUONG PHAP GIAI TOAN VE DAO PONG PIEU HOA CUA CON LAC PON

GHI NHO
1.D6 bién thién dai lugng X:AX = X — Xiuse

a. Néu AX > 0 thi X ting.

b. Néu AX < 0 thi X giam.
2.Céng thic gan diing:

aVe < 1ltacod: (14+¢e)"~1+ne

1 12 ~ (11— %52)(1 + %51) =1- %(52 —£1)
b.Va < 10°% a < 1(rad)

HE qua:

, o
Ta c6: cosa ~ 1 — - sina s tga = a(rad)
CHU PE 1.Viét phudng trinh dao dong diéu hoa ciia con lic don:
Phuong phap:
Phuong trinh dao dong c6 dang: s = spsin(wt + ¢) hay a = apsin(wt + @) (1)

osozlaohayaoz%

ow: dugc xéc dinh bdi: w = %

oTim sj va ¢ cung mot lic:Dua vao diéu kién ban dau:

s =81 S§1 = Spsinp So
to=0« — —
V=1 V1= WSpCcosp ©

Chii y:Néu biét s6 dao dong n trong thdi gian ¢, chu ky: T =

S|+

CHU PE 2.Xdc dinh dé bién thién nhé chu ky AT khi biét d¢ bién thién nhé gia tbe
trong truong Ag, do bién thién chieu dai Al:

Phuong phap:

x l I L T I
Luc dau: 7' =274/ —; Lucsau: 7" =2my/— Laptiso: — = -9
g g T Ly

AT =T -T T =T+AT
MacAg =g —-g ©49 =g+14g
Al =1-1 I =1+Al



CTHAT  [I+ANI[ g \? AT 1Al 1Ag
V . — _— = R - =
R ( l ) <9+A9> R <1+2l)<1 29)

AT Al Ag

Hay: _ - _ =
v T 2([ g)

Chu y:

AT 1Al

= tthi Ag = -

a. Néu g = const thi Ag =0 = T =357
AT 1A
bNeul—constthlAl—O:—:___g

T 2 g

CHU PE 3.Xéc dinh dd bién thién nhé chu ky AT khi biét nhiét d bién thién nhé
At; khi dua 1én d6 cao h; xuong do siu h so véi mat bién:

Phudng phap:
1.Khi biét nhiét dé bién thién nhé At:

. I . I
O nhiét 46 t0C: T; = 27?«/ L. O nhiét do tC: Ty = 27y /=
g
L [b(ltaty) [Ttab 2 i
Oé2 (075}
Lap 6 sb: == 2 of = =(1+at 1+ at
P ISO ll lo 1—|—Oétl 1+Oét1 ( +Oé2) ( +Oé1)

Ap dung cong thifc tinh gin ding:(1 + )" ~ 1 + ne

T2 1 1 AT 1 1
=11 t 1——-at Hay: — = —qaty — t;) = —aA
T1 ( + 2a 2) ( 2a 1) ay 7 2a( 9 —1t1) 2a t

2.Khi dua con ldc don lén dé cao h so vdi mdt bién:

2, 2 l 2, l A T
O mat dﬁt:T:QW\/j; O dd cao h: T, = 24/ —; Léap ti so: ho |4 (D).
g V gn T 9n

Ta cb, theo hé qlia clia dinh luat van vat hap dan:

g = Gﬁ IIJ'I “'l
_ G M ' ;
gh - (R + h)2 -.\ ".rl
T, R+h
Thay vao (1) ta dugc: — = ———

y vao (1) e 7
3.Khi dwa con lic don xubng do sdu h so vdi mdt bién:

2, 2 l 2, l A T
O mit dﬁt:TzQW\/j; O do sau h: T, = 2y [ —; Laptish: = = /L ().
g 9n T 9n

Ta cb, theo hé qiia clia dinh luat van vat hap dan:

Hay:




R2
G2
gn (R— 1)
5 Th (R—h)> M
Thay vao (2) ta dudc: = R
Ta lai c6:
4
M =V.D= gwR?’ D
4
Mh :Vthgﬂ'(R—h)3D
\ T, R \* AT 1h
Thay vao ta dudc E (R — h) ay - 5

CHU DE 4.Con lic don chiu nhiéu yéu 6 dnh hudng dé bién thién ciia chu ky: tim
dieu kién dé chu ky khéng doi:

Phudng phap:

1.Diéu kién dé chu ky khéng déi:

Diéu kién 1a:""Cdc yéu t6 dnh hwdng lén chu ky la phdi bu true ldn nhau"'

Do d6: AT+ AT, + ATz +---=0

ATy +AT2 +AT3+‘”
T T T

2.Vi du: Con lic don chiu dnh hudng bdi yéu té nhiét dé va yéu té dé cao:

Hay: =0 (*)

s ATy 1 < % AT, h
Yeu to nhiét d0: —— = —aAt; Yéu to do —_— ==
eu to nhiet do T 2a t; eu to do cao T 7
Thay vao (*): 1aAt + ho_ 0
Y ' 2 i

CHU PE 5.Con Iic trong dong ho go giy dugc xem nhu la con lic don: tim do
nhanh hay cham cua dong ho trong mét ngay dém:

Phuong phap:
Thoi gian trong mdt ngay dém: t = 24" = 24.3600s = 86400(s)
. . t 86400
Ung v6i chu ky 77: so0 dao dong trong mot ngay dém: n = =7
1 1
. . t 86400
Ung v4i chu ky T5: s6 dao ddng trong mot ngay dém: n’ = =
2 2
A LAl ia A A P 1 1
Do chénh 1éch so dao dong trong mot ngay dém: An = |n’ — n| = 86400 T T
1 2
AT
Hay: An = 86400 AT

15Ty



IAT

1

Vay: d6 nhanh ( hay chim) ctia dong hd trong mdt ngay démla: |0 = An.T, = 86400

Chi y:Néu AT > 0 thi chu ky ting, dong hd chay chadm; Néu AT < 0 thi chu ky giam,
dong hd chay nhanh.

CHU PE 6.Con lic don chiu tic dung thém bdi mét ngoai luc £ khong ddi: Xac
dinh chu ky dao dong mdi 7":

Phuong phap:

Phuong phap chung: Ngoai trong luc that P= mg, con lic don con chiu tic dung thém

—

. o oz S o F
mot ngoai luc F, nén trong luc biéukiénla: PP =P+ F & |F=g+—| (1)
m

2, S A A Z, 2 N 2y l s, s 2
St dung hinh hoc dé suy ra dugc d6 16n cua ¢’, chu ky méi 77 = 274 / pa Chu y: ching
N , 2 1
ta thuong lap ti s0: — = g
T g
1.F 1a lwc hiit ctia nam cham:
) F,
Chiéu (1) 1én z2': ¢’ = g + —;
m
Nam chim dt phia dudi: F, > 0 < F hudng xudng
Sd=9+—.
m —
Nam cham dat phia trén: F, < 0 < F hudng lén
F

[ N
Chu ky méi 77 = 27 7 Chu y: chung ta thuong lap ti
L T g

sO: — =, [ =.
T g

2.F 1a luc tuong tac Coulomb:

|€I1CI2|
r2

Luc tuong tac Coulomb: F' = k
nhu trén.

Hai dién tich cung dau: Fluc ddy. ;
Hai dién tich trai dau: Fluc hit.

; Tim ¢’ va chu ky 7"

3.F 1a lwc dién trudng F = ¢E:

Trong luc biéu kién la: P =P+ gF & § =g+

(2)

Chiéu (2) 1én z2'{¢' = g + ;




qbs
1+ + + + +
mg
Ch y: ching ta thudng lap ti so: o, -
1
T[T B\ 14E, _ =
= 7E=<1+q ) :1__q E F
T 1+u mg 2 mg Q>0 9<0
mg - a
h AT LqE; F F F
a ==
I 2 mg

4.F 1a luc dfiy Acsimet ﬁA = —VDu.g:
Trong luc biéu kién la:
VDyrg VD
kkd — (71— kk)g (3)

P=PiFioi=j-

m m
B’ VD
Chiéu (3) 1én xz2':¢g' = (1 — mkk)g; oson
Véi: m = V.D, trong d6 D 1a khbi luong riéng ciia qia
cau: ¢’ = 1—% g5 =
. D ) ﬁ:'.
[
Chu ky méi: 7" =27 | ——Frn——. .4
1 — % F
D g
Chi ¥: chiing ta thudng 1p ti s6: ! hay | 2L - 1 D
; 180:— = | ——— — = ——
U y: ching ta ng 1ap ti s0: ay | — 5D

-5

Trong luc biéu kién: P’ = P + F hay m§ = mg + F hudng xién, day treo mdt goc 3 so

5.F la luc nam ngang:

véi phuong thing ding. Gia tbe biéu kién: 7 = § + —. G
m

piéu kién can bing: P+ T+ F = 0= P = —T.

Viy 8 = PO'P’ tng véi vi tri cin bang cta con lic don.

Ta co: tgf = —

mg
Tim 7" va ¢’ 4p dung dinh ly Pitago: ¢ = /g2 + (£)2
y g
hodc: ¢’ = )
g cos (3

l N s A T/
Chu ky mdi: 7" = 274/ —,. Thuong 1ap ti so: T = /% = +/cos 3
g g

CHU DE 7.Con lic don treo vio mét vat ( nhy 66, thang may...) dang chuyén dong
vdi gia toc a: xac dinh chu ky mdi 7"



Phuong phap:

Trong hé quy chiéu gin hen vi diém treo( thang may, 0t0..) con lac don con chiu tac
dung thém mot luc quan tinh F = —ma. Viy trong luc biéu kién P =P —ma hay gia toc
biéu kién:

=/

=g—d (1)
. [
St dung hinh hoc dé suy ra dugc d 16n cta ¢', chu ky méi 7" = 27 /—. Chi y: ching ta
g
. 1 g
thuong lap ti s6: — = , /=
ng 1ap ti so: - 7
1.Con lic ddn treo vao tran cia thang may ( chuyén dong thflng ding ) véi gia toc

QL

Chiéu (1) 1én z2’: q =g—a, (2)
a.Trudng hop @ huéng xudng: a, > 0 — a, = |a

l
g—a

(2):¢ =g —achuky méi: 7" =27
/

NP |
Thuong 1ap ti so: T = J

g—a
D6 1a truong hop thang may chuyén dong 1én cham dan deéu (7, @ =
cling chiéu) hay thang may chuyén déng xudng nhanh dan déu
(U, @ ngudc chiéu).

b.Truong hop @ hudng 1én: a, < 0 — a, = —|a|

I 2 T g
2): ¢ = g+ achuky méi: 7" = 274/ —— Thudng 14p ti s0: — =
(2): g =g+achuky Vota & 18P T g+a

D6 1a trudng hop thang méy chuyén dong 1én nhanh dan deéu (7, @ ngudc chiéu) hay thang
may chuyén dong xudng chim dan déu (¥, @ cing chiéu).

2.Con lic don treo vao tran ctia xe 6td dang chuyén dong ngang véi gia toe a:

CHUYEN BONG MDD CHUYEN BONG CDD

Géc: 3 = PO'P’ {ing véi vi tri cAn bing clia con lic don.
, F a

Ta co: tgf = — = —
ral

LaaWal



Tim 7" va ¢': ap dung dinh ly Pitago: ¢’ = /¢? + a? hoac: ¢’ = J 5
Ccos

[ . A
Chu ky méi: 7" = 2 [ —. Thuong 1ap ti so: T =1 /% = \/cos 3
g g

3.Con lic don treo vao tran ctia xe 6t6 dang chuyén dong trén mat phang nghiéng
mot goc a:

Ta c6 diéu kién cin béng: P+ ﬁqt +T=0 (*)
Chiéu (*)/Ox: T'sin 3 = macosa (1)
Chiéu (*)/Oy: T cos f = mg — masina  (2)

< 1
Lap tiso: —: |tgf = _aeosa cos‘a
2 g—asno
Tu (1) suy ra luc cang day: | T = La, cona
sin (3
Tu(*) tacod: PP =T < mg =T hay ¢ = a(?osa
sin 3

[ [ si

Chu ky méi: T = 27, /= hay |T' = 2= sin 5
g @ CoS v




CHU DE 8.Xic dinh dong nang Fy4 thé niing £, cd ning cia con lic don khi 6 vi tri
o goc léch j: _

Phuong phap: )

Chon mdc thé ning 12 mit phiang di qua vi tri cin bang.

oThé nang FE,: '
Ta ¢6: Ey = mghy , v6i hy = O =1(1 — cos 3)

:
Vay: | Ey = mgl(1 — cos 3) (1) Hl
= s
oCo nang E: Ap dung dinh luat bao toan cd nang: | Vo
E = Ec = Eg = mghy = mgl(1 — cos ) ... _g" :h2
Hay | E = mgl(1 — cos ) (2) 5‘—" ] - min

eDong nang E4: Tacé: E =FEs+ E, — Eg=FE — E,

Thay (1), (2) vao ta dudc: | Eg = mgl(cos f — cos ) 3)

Piit biét: Néu con lic dao dong bé: ap dung cong thiic tinh gan diing:

2 Oé2

~1——; ~1——
cos 3 27cosa 5

(1)~ B = gmglf?
(2) - E = -mgla?
(3) By = imgi(a® — 5

CHU DE 9.Xac dinh van the dai v va Iuc cing ddy 7 tai vi tri hgp vdi phuong thing
ditng mot goc 5:

Phuong phap:

1.Vin téc ddi v tai C:

1 . N
Ta c6 cong thic tinh dong nang: Fy = §mv2, thay vao bi€u thic (3) 6 chu dé 8 ta dudc:

v = /2gl(cos 8 — cos @) (1)
2.Luc cang ddy T tai C:
Ap dung dinh luat IT Newton: P+ T =map (2)

Chon truc toa d6 hudng tim, chiéu phuong trinh (2) 1én zz':
2

Ta dudc: —mgcos B+ 7T = mUT



Thay (1) vao ta dudgc: |7 = m[3cosf —2cosalg| (3)

Piit biét: Néu dao dong ctia con lic don 1a dao dong bé
Thay bi€u thiic tinh gan ding vao ta dudc:

(1) = v =+/gl(a? - 5?) (4)
(2)—>T:m[1+a2—gﬁ2}g (5)

3.Hé quia: vin toc va luc cing ddy cuc dai va cuc tiéu:

( (

o N Umaz = v/291(1 — cos )
= = 0(vi tri can bang),
(). (4) v =max < [ = 0(vi g, — {Umax Y=
(v = min < 3 = a(vi tri bién) — Upin = 0,
( 2 max — — 2
7T = max < [ = 0(vi tri can bang), — { B (1 N cosa)g
(3)’ (5) . ,]inax - [ (67 ]
T = min < ( = a(vi tri bién) — { e : ‘[q con e ol

CHU DE 10.Xéc dinh bién d géc o/ méi khi gia toc trong trudng thay doi ti g sang

Phudng phap:
Ap dung cong thiic s6 (2) chi dé (8)

. g 2, . e . A <, v 9 g 1
Khi con lac ¢ noi ¢6 gia toc trong truong g: Co nang cua con lac: F = §mgla2.

. g 2 . 2 . A N / v > g / 1 / 2
Khi con lac ¢ noi ¢6 gia toc trong trudng ¢g': Co nang cua con lac: £’ = 5mg la'=.

p 1 1
Ap dung dinh luat bao toan cd nang: £ = £’ — Emgloz2 = img’la’2

Hay: o =a. Y

g/

CHU DPE 11.Xsc dinh chu ky va bién dé ctia con lic dén vudng dinh (hay vt can)
khi di qua vi tri can bang:

Phuong phap:
1.Tim chu ky T:

. 1 . N 1
Chu ky cua con lac don vudng dinh 7' = 3 chu ky cua con lac don c6 chiéu dai [ + 3

chu ky cta con lac don c¢6 chiéu dai I/



1 1
Taco:|T = =T, +=T:
aco 5 1+22

l
T1 = 271'\/j
Trong do: g vl =1-QI

l/

T2:27T —

g
2.Tim bién do mdi sau khi vwdng dinh:

N 1 1
Van dung chu dé (10) ta du’()czimgla2 = imgl’a’2

. / l
Hay: o=« 7

CHU PE 12.Xac dinh thdi gian dé hai con lic don tré lai vi tri tring phung (cling
qua vi tri can bang, chuyén dong cung chiéu):

Phudng phap:

Gia st con 14c thit nhét ¢6 chu ky T}, con 14c don thi hai ¢6 chu ky Ty ( Ty > TY).

Néu con lic thd nhit thuc hién dudc n dao déng thi con lic thit hai thuc hién dudc n — 1
dao dong. Goi t 1a thdi gian tré lai trung phung, ta c6:
—_ T2
LTy =

t=nTy=(n—-1)T, —|n

1. 75

Vay thdi gian dé trd lai tring phing: |t =
Ty — T}

.S

- -
Ty To

CHU DE 13.Con lic don dao dong thi bi day dit:khao sat chuyén dong ctia hon bi
sau khi day dit?

Phuong phap:
L. Truong hop ddy dit khi di qua vi tri cdn bdng O: Lic d6 chuyén dong ciia vt xem
nhu 12 chuyén dong vat ném ngang. Chon hé truc toa d6 Oxy nhu hinh vé.
Theo dinh ludt Il Newton: F = P = md /

Hoy: 3]

et .

Chiéu (*) 1én Ox: a, = 0, 5
trén OX, vt chuyén dong thang déu véi phuong trinh: A
r=ut —t=— (1)
) Yo H
Chicu (*) 1én Oy: a, = g,
¥

trén Oy, vt chuyén ddng thing nhanh dan déu véi phuong trinh:



1 1
= a,t* = gt (2
Y 2ay 29 (2)

Thay (1) vao (2), phuong trinh quy dao:

y = 1 E.
2 vd

Két luan: quy dao clia qiia ning sau khi day dit tai VTCB 1a mét Parabol.( y = ax?)
2.Trwong hop ddy dut khi di qua vi tri ¢é li gidc o: Lic d6 chuyén dong cia vat
xem nhu 13 chuyén dong vat ném xién huéng xudng, cé ¥, hop véi phuong ngang mot goc 3
ve = 1/2gl(cos 8 — cos ag). Chon hé truc toa dd Oxy nhu hinh V.
Theo dinh luat II Newton: F=P=mad
oy [a -7 ?
Chiéu (*) 1én Ox: a, = 0,
trén OX, vt chuyén dong thang déu véi phuong trinh:
T =v.co8 3t — t = (1) |
v cos (3 -

Chiéu (*) 1én Oy: a, = —g, ! .

T
&,

trén Oy, vit chuyén dong thang bién d6i déu, véi phuong trinh:
1
Y = v, sin Bt — §gt2 (2)

Thay (1) vao (2), phuong trinh quy dao:

-9
20, cos? 3

y = 2?2 4+ tgB.a

Két luan: quy dao ctia qiia ning sau khi ddy dit tai vi tri C 12 mot Parabol.(y = az?+bx)

CHU PE 14.Con Eic don cé hon bi va cham dan héi véi mét vat dang ditng yén: xac
dinh van toc caa vién bi sau va cham?

Phuong phap:

* Van tdc ctia con 1ic don truée va cham( & VICB): vy = \/ 2¢gl(1 — cos ayp)
*Goi v, v’ 12 van tdc clia vién bi va qlia ning sau va cham:
ap dung dinh luét bao toan dong nang: mvy = mv' + m ' (1)
1

1 /
ap dung dinh luit bdo toan dong luong: Emvg = Emv2 + 57mv )

Tu (1) va (2) ta suy ra dudc v va v’.



PHAN 3

PHUGNG PHAP GIAI TOAN VE DAO PONG TAT DAN VA CONG HUGNG CO HOC

CHU DE 1.Con Iic 16 xo dao dong tat dan: bién do giam dan theo cip s6 nhan hii
vo hang, tim cong bdi q:

Phuong phap:
N 2 1
e Co nang ban dau(cung cap cho dao dong): Ey = (e = 51@4? (1)
e Cong cua luc masat (t6i lac dung lai): |A,.s| = Finss = pumgs (2), véi s la

doan dudng di tdi luc dung lai.
e Ap dung dinh luét bio toan va chuyén héa ning luong: A,,s = Fy — s
e Cong bdi ¢: vi bién d6 giam dan theo cip sd nhan 1ui vo han nén:

A A A, . 4
q:A_?:A_z:”':A( 1)—>A2=qA1,A3=q2A1---,An=q LA (véig < 1)

Pudng di tong cong téi ldc ding lai:
s =2A1+24s+ - +2A, =2A1(1+q+ @+ +q" 1) =2A,8

2, 1
Véi: S=(1+q+¢*+---+q¢" 1) = T

24,
1—gq

Vay: s =

CHU DE 2.Con lc 16 don dong tat dﬁp: bién do goc giam dan theo cip s6 nhan lui
vo hang, tim cong béi q. Nang ludgng cung cap deé duy tri dao dong:

Phuong phap:
e Cong bdi ¢: vi bién do goc giam dan theo cap sb nhan 1ui v han nén:

(0%)] Q3 (67 2
aq &%) A(n—-1)

«
Viy: Y
ly q Vo

e Ning luong cung cap ( nhu 1én day cét) trong thoi gian t d€ duy tri dao dong:

n

Loy (véig < 1)

1

Co nang 6 chu ki 1: Fy = E;5,mex = mghy, hay B = Emglaf
1

Co nang 6 chu Ki 2: Fy = Ei,maer = mghy, hay By = Emglag

1
D0 gidm co ndng sau 1 chu ky: AE = §mgl(a% —a3)



1 N p .
Hay : AE = Emgl(af(l — ¢?), day chinh la nidng lugng can cung cap d€ duy tri dao
dong trong mot chu ky.

N . . A A t v A A R N
Trong thdi gian ¢, s6 dao dong: n = T Nang ludgng can cung cap de duy tri sau n dao
dong: EF = n.AFE.

P \ . E
Cong suat cuia dong ho: P = n

CHU PE 3.Hé dao dong cung bifc bi kich thich béi mét ngoai lwc tuan hoan: tim
diéu kién de c6 hién tugng cong hudng:

Phudng phap:
Dicu kién d€ c6 hién tugng cong hudng: f = fo, v6i fo 12 tan sd riéng ctia hé.
A N 1 1 |k
Doi v6i con lac 10 xo: fy = — = —/ —
T 27V m
A: 4 g 1 1 Jg
DA 6 1“ dO : = — = — il
o1 vdi con ldc don: f 7o~ on\/ 1




PHAN 4

PHUONG PHAP GIAI TOAN VE SU TRUYEN SONG CO HOC
, GIAO THOA SONG, SONG DUNG, SONG AM

CHU DE 1.Tim do lech pha giwa hai diém cach nhau d trén mot phu’dng truyen
song" Tim bu’dc song Kkhi biét do léch pha va gldl han caa budc song,( tan s0, van toc
truyen song). Viét phuong trinh song tai mét diém :

Phudng phap:
1.Tim do léch pha givia hai diém cdch nhau d trén mot phuong truyén song:
e D6 1éch pha gitta hai diém 6 hai thdi diém khéc nhau:

2
Ay = %At — WAt

e D6 léch pha giita hai diém cach nhau d trén mot phuong truyén séng

Véi Hai dao dong cuing pha Ay =2km; ke Z
Hai dao dong ngudc pha Ay = 2k+1)m;, ke Z

2.Tim budc séng khi biét do léch pha va gidi han cua budc song,( tan so, van toc truyén
song):

Gia st xét hai dao dong cling pha Ay = 2k7 , so sanh v6i cong thiic ve do léch pha:

Tit d6 suy ra dudc bude song A theo k: |\ =

E ST TR

Néu cho gibi han cua \: ta dudc: \; < — <)o, ¢0 bao gia tri nguyén cua k thay
vio ta suy ra dugc budce song hay tan sb, van tc.

Néu bai toan cho gi6i han ctia tan s6 hay vén toc, 4p dung cong thiic: A = V.T =

—| <

Tix d6 suy ra céc gi tri nguyén ctia k, suy ra dudc dai luong can tim.
s s A <A v A N A A X 2 IPN N 2 F
Chu y: Néeu biet luc cang day F', va khoi ludgng trén moi mét chiéu dai p,tacod: V = [ —
V »

3.Viét phuwong trinh séng tai mot diém trén phuong truyén song:
Gia st song truyén tir O dén M:OM = d, gia st song tai O c6 dang: up = asinwt  (cm).

c 2 2
Soéng tai M tré pha Tﬁd so v8i O. Phuong trinh séng tai M: upy = a sin(wt—%d) (cm)
d
6 t>—
véi v
4.Vin téc dao déng ciia song:

dun

I

2
= wa cos(wt + de) (em/s)

Van t6c dao dong: v =



gian:

CHU DE 2.Vé dé thi bidu dién qua trinh truyén séng theo thdi gian va theo khong

Phuong phap:

1.Vé do thi biéu dién qiia trinh truyén séng theo thoi gian:
Xem yéu t6 khong gian 1a khong ddi.

e Cach 1:( V& truc tiép)

N 27
O goc O: up = asinwt = asin ?t

R . T PN “ A xr
Xét diem M(xp = OM = const): upy = asin(wt — ij\/[) diéu kién t > %
Lap bang bién thién: .
T T 3T Al
X 0 X X L —
tn 2T l v EM_
up | asm STy - v T

V& d6 thi biéu dién, chi 1y phan biéu dién trong gidi han ¢ > %

e Cach 2:( V& gian tiép)

t

V& db thi : ug “1/\ .
0 T 5 : t

Uo

> =14

% % 0 : N
0 0 —A 0 l _____ \/

Tinh
dudc

A X Ly - N ~ x
tien do thi uo(t) theo chieu duong mot doan = — ta

do thi biéu dién dudng sin thdi gian. {

. N N 0
Chu y: Thuong lap ti s6: k = =

2.Vé dé thi biéu dién qiia trinh truyén séng theo khéng gian ( dang cia moi truong...):
Xem yéu to thoi gian 1a khong ddi.
V6i M thudc day: OM = x4, to 1a thoi diém dang xét ty = const

. 2
Biéu thiic song:uy, = asin(wt — Tﬁx) (ecm) , v6i chu ky:\

Pudng sin khong gian 1a dudng biéu dién u theo z. Gia st tai to, séng truyén dudc mot

doan x5, = V.ty, dieu kién 2 < z,,.Chd y: Thudng lap ti sb: k = %
Lap bang bién thién: §
X X ED) als
X 0 4 2 a4 A séng/:hu'a téi
U X X X X :

0— .
asmmwtg ;

CHU PE 3.Xéc dinh tinh chét séng tai mot diém )/ trén mién giao thoa:



Phuong phap:
VM: MSl :dl;MSQ :d2

. e ‘o P 14
Tim hiéu duong di: 6 = dy — d; va tim budc song: A = V. T = ?
Lap ti s6:
. ) eNéu p = k(nguyén) < 6 = k) = Mdao dong cuc dai
A |eNéu p=k+ i(binnguyén) < §=(k+3)A = Mdao ddng cuc tiu

CHU PE 4.Viét phuong trinh song tai diém M trén mién giao thoa:
Phuong phap:

Gia st:u; = ug = asinwt  (cm)

R £ . ) ; 2 .. ) 2
Song tryén tu S; dén M:song tai M tré pha Tﬁdl s0 vOi Syiuy = asin(wt— Tﬂdl) (cm)

R £ . ) . 2 " ) 2
Song tryén tu S, dén M:song tai M tré pha Tﬂ-dg 80 vOi Spiug = asin(wt— %Cb) (cm)
D "y A e pHq P
Song tai M: uy = ui+us , thay vao, ap dung cong thiic: sin p+sin ¢ = 2sin 5 cos 5
A: s ™ . s
Cudi cling ta dudc: | uy; = 2a cos X(dg — dy) sin {wt -3 (d2 + dl)} (*)

Phuong trinh (*) 1a mot phuong trinh dao dong dieu hoa c6 dang: uy;, = Asin(wt + @)

A

Pha ban dau: P = DY (dg + dl)

Bién d6 dao dong: A = QaJrcos z(al2 —dy)

Vai:

CHU PE 5.Xic dinh s6 dudng dao dong cuc dai va cuc tiéu trén mién giao thoa:
Phudng phap:

VM: MS), =di; MSy = ds, S152 =1

Xét AMS1Sy i tach: [dy —dy| <l —1<dy—dy <1 (%)

oDé M dao dong v6i bién do cuc dai: § = dy —dy = kXN k€ Z

| ~

< k < —|, c6 bao nhiéu gia tri nguyén ctia k thi c6 by nhiéu

>~

Thay vao (*),ta dugc: | —

o |>

duong dao dong véi bién do cuc dai ( ké ca dudng trung truc doan S; S, dng véi k = 0)

. . 1
eD¢E M dao dong véi bién do cuc tieu: § = dy — dy = (k + 5))\ ke Z

[ 1 [ 1
Thay vao (* uge: | —+~ — 5 <k =< 9
ay vao (*),ta dudc Y73 <k< N

bay nhiéu dudne dao done véi bién do cuc tiéu.

, €0 bao nhiéu gia tri nguyén cua k thi co




CHU DPE 6.X4ac dinh diém dao dong véi bién dé cuc dai ( diém bung) va sé diém
dao dong vdi bién do cuc tieu ( diem nit) trén doan S;Ss:

Phuong phap:

VM e S Sy: MS) =dy; MSy =dy, S152 =1

Taco:di +dy=1 (%)

eDé M dao dong v6i bién do cuc dai: § = dy —dy = kXN k€ Z (1)

[ A N
Cong (1) va (*) ta dudc: dp = 3 + k§ ,dieukién: 0 < dy <

[ [
Viay ta duoc: | —— < k < —
R I
bung ( k& ca diém gitta)

, €0 bao nhi€u gia tri nguyén cta k thi c6 bay nhiéu diem

. . 1
eD¢E M dao dong véi bién do cuc tieu: § = dy — dy = (k + 5))\ ke Z (2)

2 2

l
A

[ I\ &
Cong (2) va (*) tadudc: do = - + (k + —) 5 dieu kién: 0 < d, <[

l

—_ <k<
A sks

, ¢0 bao nhiéu gia tri nguyén cua k thi c6 bay

N[ =
N[ =

Vay ta dugc:

nhiéu diém nut.

Chi y: D€ tim vi tri cac diém dao dong cuc dai ( hay cuc ti€u) ta thudng 1ap bang:

k cac gia tri am -1 0 1 cac gia tri duong

do do; — % dao dai + %

. CHU DPE 7.Tim qily tich nhitng diém dao dong cung pha (hay ngudc pha) vdi hai
nguon S, So:
Phuong phap:
s
A
Pha ban dau séng tai S; (hay Sy): ¢ = 0

Pha ban dau séng tai M: &), = (dy + dy)

T

A
Dé hai diém dao dong cung pha Ay = 2k, so sanh (¥): dy + d; = 2k\. Vay tip hop

nhitng diém dao dong cung pha véi hai ngudn Si, S, 13 ho dudng Ellip, nhan hai diém S, S,

1am hai tiéu diém.

D€ hai diém dao dong ngudc pha Ay = (2k + 1), so sanh (¥):

dy + dy = (2k + 1)\. Vay tip hop nhiing diém dao dong ngudc M

pha véi hai ngudn Sy, S, 1a ho dudng Ellip, nhan hai diém S, S,

1am hai tiéu diém ( xen ké v6i ho Ellip néi trén).

Do 1éch pha gitta hai diém: Ap = o — @y = ~(dy +dy) (%)

CHU DE 8.Viét biéu thic séng dimg trén day dan hdi:
Phuong phap:



Goi: MC =d, AC =1 thi AM =1 — d. Cac budc thuc hién:
1.Viét biéu thitc song tdi:

e Song tai A: uy = asinwt

e Song tai M:

27

(I —d) so v6i A up = asin (wt - T(Z - d)) (1)

27

Tai M séng tré pha 3

. 2 2
Tai C' song tré pha Tﬁl s0 Vi A uc = asin(wt — Tﬁl) (2)

2.Viét biéu thitc séng phdn xa:
e Song tai C:

A 2 A e . 271- .
Neu 6 Ccodinh u,, = —uc=—a 51n(w152— Tl) (3)  séngté 1
Néud Ctudo  ul :uc:asin(wt—jﬁl) (4) T — 3
sdng phan xa
e Song tai M:
. L e o 2W "
Tai M song tré pha Td so voi C:
p p 2 2
Neu 6 C co dinh ), = —asin(wt— Tﬁl — Tﬁd) (5)
P 2 2
Neéu 6 C tu do uy, = asin(wt — il —Wd) (6)

A A
3.86ng tai M: v = uy; + v, ding cong thic luong gidc suy ra dudc biéu thiic séng
dung.
CHU DE 9.Piéu kién dé€ cé hién tugng song dimg, tit dé suy ra s6 bung va sb niit
song:
Phuong phap:
1.Hai ddu méi truong ( ddy hay cot khong khi) la co dinh:

LN A A LN N N A A A s s )\
+ Diéu kién vé chiéu dai: 1a s6 nguyén lan mui song: || = k§

A
N PN 2 V V P T== A
+bicukiénvetan s6: A = — — | f = k— [ - N —
A s 2l A N N A » N
+Somu1.k:X,sobunglakvasonutlakjtl. AR

2.Mét ddu méi truong ( ddy hay cét khéng khi) la cé dinh, dau kia tw do:

+ Diéu kién vé chiéu dai: 1a so ban nguyén lan mui song:



1) A =y
l=(k+< )= e
2)2 '.h--

o oy

X 1Al A XA Vv I\ v Tyl vl
+bieukienvétan so: A= — — | f = k+ = | = ER

f 2 )2l o’

) 21 s ] 1

+Sémﬁi:k:X—§,sébunglék+1vésénﬁtlék+1. »

3.Hai dau méi truong ( ddy hay cot khong khi) la tw do:

N N N P N A
+ Diéu kién vé chiéu dai: 1a s6 nguyén lan mui song: || = k§ -4
i
-X N XA A Vv (% X l
+ bicukiénve tan s6: A = — — | f = k— -
- f 2l - =,
+ SO mii: k = T $0 bung la k va sondtl1a k — 1. }-a;
. 4 A e i A g F
Chu y: Cho biét luc cang day F', mat do chieu dai p: V =,/ —
p
N N 412 £?
Thay vao diéu kién veé tan so:| F' = k]; P

CHU DK 10.Xc dinh cudng dé 4m (I) khi biét mitc cudng dé 4m tai diém. Xac dinh
cong suat cia nguon am? Do to cua am:

Phuong phap:
1.Xdc dinh cuong dé ém (I) khi biét mitc cwong dé dm tai diém:

4 N . ) I
*Neu muc cuong do am tinh theo don vi B: L = [ 97
0

Tir d6: I = I,.10F

4 N N . I
* Néu muc cuong d6 am tinh theo don vi dB:L = 10] g]—
0

T d6: I = I,.10%
Chii y: Néu tan s6 am f = 1000Hz thi [y = 10~ 2Wm 2
2.Xdc dinh céng sudt ciia nguon ém tai mét diém:
Cong suat ctia ngudn 4m tai A 13 ning ludng truyén qua mit cau tim N ban kinh NA
trong 1 gidy.
Tacé:]A:%éW:]A.S :

hay Pnguén = ]A.SA v
Néu ngudn 4m 1a dang huéng: S, = 4w N A2 -

Neéu nguon am la loa hinh nén c6 nita goc 6 dinh la «:

Goi R 1a khoang cach tif loa dén diém ma ta xét. Dién tich ctia chdm cau ban kinh R va



chiéu cao h 1a S = 27 Rh

Tacé: h =R — Rcosa , vay S = 2rR?(1 — cos a)
Viy, cong suat ctia ngudn am:

P =127R*1 — cosa)

3.Do to cua dm:
Ty tan s6, m&i Am c6 mot ngudng nghe tGing v6i i
Do toctaam: Al =1 — I,

D6 to toi thiéu ma tai phan biét dudc goi 1a 1 phon

I
Ta ¢6: Al = 1phdn < 10lg[—2 = 1dB
1

Chiic cac em hoc tot



PHAN 5

PHUONG PHAP GIAI TOAN VE MACH DIEN XOAY CHIEU
KHONG PHAN NHANH (RLC)

CHU PE 1.Tao ra dong dién xoay chiéu bang cach cho khung day quay déu trong
tu’ trudng, xac dinh suat dién dong cam ing e(t)? Suy ra biéu thitc cudng dé dong dién
i(t) va hiéu dién the u(t):

Phuong phap:
1.Tim biéu thiic tif thong ®(¢):
O(t) = NBS cos(wt) hay ®(t) = $g cos(wt) véi ¢y = NBS.
2. Tim biéu thiic ctia sdd cam tng e(t):
_de(t)

e(t) = = wNBS sin(wt) hay e(t) = Eysin(wt) v6i: By = wNBS
e . e(t)
3.Tim biéu thiic cuong do dong dién qua R: i = =

4.Tim bi€u thic hdt tdc thdi u(t): u(t) = e(t) suy ra Uy = Ey hay U = E.

CHU PE 2.Doan mach RLC: cho biét i(t) = Iy sin(wt), viét biéu thic hiéu dién thé
u(t). Tim cong suat Ppaen?

Phuong phap:
Néu i = Iysin(wt) thi u = Upsin(wt + )| (¥)
Véi:
Y ZL = wL
Up=1o.2, tongtrd: Z =+/R*+ (Z; — Zc)? Vi 1
Zo= —
wC
AR
tgp = % — ¢, V6i o 12 d6 1éch pha clia u so voi i.
Cong suat tiéu thu ctia doan mach:
Céch 1: Ding cong thiic: | P = UT siv—Yo oL o
- u o =Ulcospl, v =—, =— ,Cco8p=—

Cach 2: Trong cic phan ti dién, chi ¢6 dién trd R mdi tiéu thu dién ning dudi dang tda

nhit:

1
Chd y:— = 0,318
T

CHU PE 3.Poan mach RLC: cho biét u(t) = Upsin(wt), viét bidu thie cudng do
dong dién i(¢). Suy ra bieu thiuc ug(t)?ur(t)?uc(t)?

Phudng phap:

‘Néu u = Uy sin(wt) thi ¢z = Iysin(wt — ©) ‘ *)



U . "
=27 tongtd: Z = VR4 (Zr — Zc)? Vo tgp = — ¢
Hé qua:

Hiéu dién thé hai dau dién tré R cling pha véi cddd:
ugp = Uprsin(wt — ).  voi: Uy = Io.R.

Hiéu dién thé hai dau cuén cam L nhanh pha 5 50 véi cddd:

ur, = Upp sin(wt — ¢ + g) voi: Uyr, = 1y. Zy.
Hiéu dién thé hai dau tu dién C' chdm pha Z so v6i cddd:
uc = Upe sin(wt — p — g) voi: Upe = 1. Zc.
Chii y: Néu phan ti dién nao bi doan mach hoidc khong c6 trong doan mach thi ta xem
dién tré tuong ung bang 0.
Néu biét: i = Iy sin(wt+p;) va u = Uy sin(wt+¢,) thi dd 1éch pha: p,/; = p,—@;
CHU DE 4.Xdc dinh d6 1éch pha gitra hai hdt tic théi u; va u, cta hai doan mach
khac nhau trén cung mét dong dién xoay chiéu khong phan nhanh? Cach van dung?

Phudng phap:
eCich 1:(Dung dai s6)
A qA > P ZL1 - ZC1
b0 1éch pha cua u; so voi i:  tgp; = —r Y1
1
Zr, — %
Do 1éch pha cta up so véi i:  tgps = % — 2 _—
) 2 1
Ta co: Pusfug = Pur = Pug = (‘Pm - 902) - (()OW - 902) o (79 r
= Puyfi — Pugfi = P1— P2 L
Do 1éch pha cta u; so v8i us: ‘Aap =1 — P2 ‘
eCach 2:(Dung gian do vectd)
Ta co: u:u1+u2<—>(7:(71+(72trucphaf.
. U1 = ]Zl U2 = ]Z2
Zn, —Z ; Zr, — Z,
1 tg¢1 — Ly Ch N 801 tggOQ — Lo C N 801
Rl R2

D0 1éch pha ctia uy so v8i ug: | Ap = p1 — o

CHU PE 5.Poan mach RLC, cho biét U, R: tim hé thitc L, C,w dé: cudng do dong
dién qua doan mach cuc dai, hiéu dién thé va cuong do dong dién cung pha, cong suat
tieu thu trén doan mach dat cuc dai.

Phuong phap:
1.Cuong do dong dién qua doan mach dat cuc dai:



- v (+)
VR (Z - Ze)?

Ap dung dinh luat Ohm cho doan mach: I =

NS

Ta co:

1
]zmax<—>MzR2+(ZL—ZC)2:mm<—>ZL—Zc:0<—>wL:—C

w
Hay = [ine=?

2.Hiéu dién thé cung pha véi cuong dé dong dién:

D& u va i cung pha: ¢ = 0 U
7, — 7 1 T T
haytg(p:%:OHZL—ZC:()(—)wL:_C 0 _T:T I
w
i)

Hay o F

3.Céng sudt tiéu thu trén doan mach cuc dai: C
Tacé: P=Ulcosp,dé P=maz < cosp = 1 - 3--

R
Ta c0: cos p = =1 i -
VER2+ (Zp — Zc)? I i

Hay R+ (Z— Zc)* = R? o Up |'© 7
Hy  [LCw? =1] =

4.Két ludn:

Hién tuong cong hudng dién:
(¢ [ =max
e u,icung pha (¢ = 0)
o cosp=1
Lowi=1 = Ll = 7
e Héqia:(opo 7, =70 —U,=Us Vi o= —pc= _g

\ nén (fL:—(chuL:—uc
CHU DPE 6.Poan mach RLC, ghép thém mét tu C’ :tim C’ dé: cudng do dong dién
qua doan mach cuc dai, hiéu dién the va cuong do dong dién cung pha, cong suat tiéu thu
trén doan mach dat cuc dai.
Phuong phap:
Goi C}, 1a dién dung tuong duong ctia bo tu, tucng tu chi dé 5, ta
co: )

2 __ _
Lwa —1—>Cb—L—w2

) e 11 1 E. L ¢
~ A A~ /. _

oNéu C noi tiep véi C": G- C + Yol ED_WW

oNéu C song song véi C": |C, = C + C' ! Cl |_,




CHU PE 7.Doan mach RLC: Cho biét U, Uy, Uc: tim U va d6 léch pha ¢, ;.
Phudng phap:

Cdch 1:( Dung dai sb)

U

Ap dung cong thic: [ = Uv_

Z /R + (Z, - Zo)? ~
U =I1JR+ (Zs — Zo) i
U=+/U:+ (U, —Uc)? 7

Cdch 2:( Dung gian do vectd) 0 , I
Tacé:u:uR+uL+uc<—>U—U3+UL+Uctrucphaf UR
Duya vao gian d6 vectd: ta duge |U = /U3 + (U, — Uc)? Ue

AR 17, —1Z U, —U
Do lech pha: tgp = LR ¢ = L]R < Hay tgap:LTRc

CHU DPE 8.Cuén diy (RL) méc nbi tiép vdi tu C: cho biét hi¢u dién thé U, ( cuén

day) va Uc. Tim Upaen Va @ «

Phuong phap:

Tacé:u:u1+uc<—>(7:(71+(70 (*)trucphaf

Véi

( +U, VR + 72
7 tgpr = —
0U1 - =
+(I,Uh) R i
COS = —— -
! VR*+ 7} = -
- +Uc =1.7c V6 Zo=— U]' U':
.UC oo T (JJ l.!:!l. T
L +([, C) = —5 |:|

Xét AOAC": Pinh ly ham cosin:

U? = U? + U2 — 2U,Uc cos(g — 1) Hay |U= U2+ U2+ 201Ucsing
Zr,

4 — U
Chicu (*) 1én OI: U cos ¢ = Uy cos 1 — cos p = T, cose
1

V6i: sin ¢ = cos p1.tgp; =

CHU DE 9.Cho machRLC: Biét U, w, tim L, hayC, hayR dé cong suit tiéu thu trén

doan mach cuc dai.

Phuong phap:



Trong cac phan tit dién, chi ¢6 dién trd R mdi tiéu thu dién ning dudi dang tda nhiét:
P = RI?

U RU?

T ,:]:_ VA N P:
h e v R + (Z1 — Zc)?

Z  \JR*+ (Z — Zo)?
1.Tim L hay C dé cong sudt tiéu thu trén doan mach cuc dai:

DE P = maz tit (¥) «» M = R* + (Zy, — Z¢)? = min « Zy, — Zg =0

()

C 1 2
= U
hay LCW =1« W21L (%) = Praz = i
L =—
w2C
a. Po thi L theo P:
T
Ll O —c T
P PO Pmax 0
RU?
VéiPy= —— P
1 0 R2+Zg _____
b. D thi C theo P: L
|
— RU? -
¢ 0 W2 0 Véi P1 = 5 2 :
Pl 0 P, P R+ 73 , !
C e =
|

o

2.Tim R dé cong sudt tiéu thu trén doan mach cuc dai:

U? _ const
(Zy, — Zc)? M
R
Dé P = max khi va chi khi M = min. Ap dung bit ding thic Csin:

Z — Zc)? Zr — Zc)?
M=R+M22\/R~M=2|ZL—Z0|

Chia tif va mau cta (¥) cho R: P =

R+

R R
y Zr — Z¢)?
DAu ” =7 xdy ra khi: R = %
F
hay R:|ZL—Z0| . —
U? !
Vﬁ . Pmax = — 1
Y 2|UL — Uc| :
Bang bién thién R theo P: i
R| 0 |Z,—Zc| 00 . I

CHU Dﬁ 10.Poan mach RLC: Cho biét U,R, f: tim L ( hay C) aé U, (hay U¢) dat
gia tri cuc dai?



Phuong phap:
1.Tim L dé hiéu thé hiéu dung ¢ hai dau cuén cdm cuc dai:
U.Zy

Hiéu dién thé & hai dau cudén cam: Uy = [.Z, = (%)
VR + (Zp — Zc)?

eCach 1:( Dung dao ham)

Pao ham hai vé ctia (*) theo Z: =

U,  (R2+ 72— Z,20)U
0ZL R+ (Zy — Zo))?

ou. R? + 72 .
Ta co: 0—Zi =0«|Z, = % , ta ¢6 bang bién thién:
R? + 72
. c Uy R+ Z
L . B V| Upay = —2C
07y,
UL / ULmax \«
eCach 2:( Dung dai sb)
x U t
Chia t¢ va mau cda (*) cho Zj, ta dudc: Uy, = _ ons
R (1 ZC) v
72 7L
. R? Zc 1 1
VOly:Z—%—i-(l—Z—L) (R2+ZC)Z2 2ZCZ—L+1_(R2+Zg)x2—2.ZCx+1

1
Trongdé:x:Z—;Tacé:a:(R2+Z%)>O
L

b Ze A R
20 R+2% V"M T4d T Ry Z2

p R*+ 72, . U/ R*+ Z¢,
in - Y

Nén y = min khi x = —

Vay: U maxr —
ay 7 va |Up 7
eCach 3:( Dung gian do vecto)
Ta ¢6: u = upc +ur, > U = Upe + U, (%) tryc pha I, A
dat AOB = a ﬁ L,
. s UL U 0L,
Xét AOAB: Pinh 1y h : = T
A0 HIL Y hamm sin sin AOB  sinOAB 0 I
UL U U =
o == = i
sina sin(f —¢1)  cosey E
U -
Hay: UL = sina vay: U, = max 1

oS (1
khisina=1—a =90 — AAOB 1 O

= ol

Tu d6: @1 + |pusi| = T V11 <0, oy > 0nén: tgp) = —cotgp,); = —
2 tguyi



Ze R R+ 73| . U
e m———. Z:7,0Umax:
- R Zr — Zo &y L Zc Ve b COS 1
U\/R? + Z2
hay ULmax - #
R

2.Tim C dé€ hiéu thé hiéu dung & hai dau tu dién cuc dai:

) . U.Z
Hiéu dién thé 6 hai dau tu dién: Up = [.Z¢ = < (%)

VR + (2L — Zco)?
eCach 1:( Dung dao ham)

Pao ham hai vé ctia (*) theo Zc: =

OUc  (R*+ 2% — ZpZc)U
0Zc  [R*+ (Zp — Zo)?)?

oU. R24+ 72 .
Ta co: 0—Z2 =0<|Zc = % , ta c6 bang bién thién:
R4+ 72
L UvR2+Z
dUc R 0 - Voi | Ugmae = %
0Zc
UC / UCmax \‘
eCich 2:( Dung dai s6)
~ U t
Chia t va mau cda (*) cho Zg, ta dudc: Up = _ s
R 2Ly VY
Z2 Zc
R? ZL 1 1
Véiy = — = (R? Z2 — 27— +1=(R? Z2 227 1
1
Trong d6: x = - ; Tacod: a = (R2+Z%) >0
c

n . ) b Zy A R?

Neny =minkhie==g = g Za-Vmin =", "1
R4+ 72 U/ R2+ 7?
Vﬁy ZC = % va UCmax = %
L

eCach 3:( Dung gian do vecto)
Ta c6: u = ugrp + uc < U= ljRL + (70 (*) truc pha I, dat AOB = o Xét AOAB:

. e U U
Dinh Iy ham sin: sin AOB  sinOAB
Uc U U

<> " = " =
sina sin(§ — 1)  cosp

U
Hay: Ueg = sina vay: Ue = max
Ccos 1



khisina=1—a =90 — AAOB 1 O

N 7 > e 1
Tl d6: 1 + |pusi| = g , Vi1 >0, ¢, <0nén: tgp; = —cotgp,); = oo
Z R R2 Z2
(_)_L:_ihay ZC:A, ._:!!l_
R 1 — Zc Z //ﬁRﬁ/
U -+
cos 1 ﬁ
E
U\/R?+ 72 7 T
hay Ucmaz = Q I UL
e

CHU Dﬁ 11.Poan mach RLC': Cho biét U,R,L,C: tim f ( hay w) dé Ug, Up, hay Uc
dat gia tri cuc dai?

Phuong phap:
1.Tim f ( hay w) dé hiéu thé hiéu dung & hai ddu dién tré cuc dai:
) . UR t
Hidu dién thé 6 hai du dién trd R: Up = .R = _ cons
VR A (Z, - Zo)? M
. . 1 .
be Ug = max < M = nmain < Z; — Zc = 0 hay |wy = ——LC’ (H(V6iwy=27f)

viy
2.Tim f ( hay w) dé hiéu thé hiéu dung & hai ddu cuén cam cuc dai:
Hiéu dién thé & hai dau dién trd L:

Uz UwL U
U, =17, = L — v _
VR + (Z, — Zco)? o LY R 1
_ 1 —
+ (w wC’) w2l? + ( w2C'L
t -
Hay Uy, = 2" 48 Uy, cuc dai khi y = min.
VY
R? 1 11 R? 1\ 1
Ta cb: y = 1— 2 — Sl (L M R |
acsy= et - Ger) ~ e <L2 CL) R
H 24+ i 21 + 1 véi L Ta ¢ e >0
N = _— = — V = — . =
Wy=ceppt T\ or)” T “T e
. o b 2 R?\ I2C? 2LC — R*C?
Neny:mmkhlx:—%:<ﬁ—ﬁ). 5 = 5

) 7
Vay e =\ gre T e 2)

3.Tim f ( hay w) d¢ hiéu thé hiéu dung & hai dau tu dién cuc dai:




Hiéu dién thé ¢ hai dau dién trd C:

1
U_
Up = 1.7 = Uze — wC v

2 L — 2 7 2002,,2 Cw —
VR (Z — Zo) \/R2+< 1 ) VR + (L 1)

I - =
W wC

t e . .
Hay U = %, de Uy, cuc dai khi y = man.
VY

Ta ¢6: y = R?C*w? + (LCw — 1)? = C?L*w* + (R?C? — 2CL)w?* + 1
Hay: y = C%L%2? + (R*L* — 2CL)x + 1 v6i v = w?

) R o b 2CL — R*C*?
Tac6ia=C?L* >0 Nény = minkhiz = —o- = (W)
2L — R*C? 1 [2CL— RC™
Vy w? = [ 22— ) Hay: |wp = — 4| ————
v ( 2027 ) e e 2 =

Chu y: Ta ¢6: w2 = w;.woy
Hiéu dién thé cuc dai & hai dau cudn cam va tu dién déu c6 dang
2L U
UCmax = ULmax =
R \/ALC — R2C?

CHU DE 12.Cho biét dé thi i(¢) va u(t), hoiic biét gian do vectd hiéu dién thé: xac
dinh céc dit diém ctia mach dién?

Phudng phap:
1.Cho biét dé thi i(t) v u(t): tim dé léch pha o, ;:

Goi 0 1a d6 1éch pha vé thoi gian gifta v va i ( Po bang
khoang thoi gian gitta hai cuc dai lién ti€p ctia u va )
e Léch thoi gian T < 1éch pha 27

. N . 0
e L&ch thdi gian ¢ < 1éch pha ¢, /; Vay: |, = 271'?




2.Cho biét gidn dé vecto hiéu dién thé: vé so do doan mach? Tim Umnach
Quy tic:
oUz nim ngang — phan ti R

oU, thing diing hudng lén « phanti L
oUc thang diing huéng xudng «  phan tit C

+20c0;
Umz_\ch +ngon: cuoi UR;

Pufi = (fa (7)

CHU PE 13.Tic dung nhiét ciia dong dién xoay chiéu: tinh nhiét lugng téa ra trén
doan mach?

Phudng phap:
Biét I: ap dung cong thiic Q = RI*t
Biét U: Tir cong thic I = % — Q= Rg—zt
Néu cudn diy (RL) hoic dién trd dim trong chét 16ng: tim At° |j-U:|
Ta ¢6: Qua = RI*t;  Quu = CmAL® — At® = }é];; mR -

CHU PE 14.Tic dung héa hoc ctia dong dién xoay chiéu: tinh dién lugng chuyén
qua binh dién phan theo mét chieu? Tinh thé tich khi Hidré va Oxy xuit hién & cac dién
cuc?

Phuong phap:

1.Tinh dién luong chuyén qua binh dién phéin theo mét chiéu ( trong 1 chu ky T, trong
t):

Xét dong dién xoay chieu i = Iysinwt(A) qua binh dién phan chita dung dich axit hay
bazo loang.

Trong thdi gian dt ( bé): dién lugng qua binh dién phén: dq = idt = Iy sinwtdt

Trong 1 chu ky 7": dong dién chi qua binh dién phan trong % theo mot chiéu:

T T
2 2 r
1 2
Q= /idt = /]Osinwtdt = ——Iycoswt
w 0
0 0

21 2
hay |q = — Véiw = = do dé ta c6: G =—
w T 4l

N\, . . A A t “ A N A A A <X N
Trong thdi gian ¢, so dao dong n = 7 dién ludng qua binh dién phan theo mot chiéu la:

ot . 2l t It
q=ng =Z.q,Vldy: |¢=—x5=—




2.Tinh thé'tich khi Hidr6 va Oxy xudt hién & cdc dién cuc trong thoi gian t(s):
A
Ct 96500C' giai phong — = 1g tuong ung 11, 2(1)H dktc.
n i
A 2. . q
Vay qC' :thé tich khi H: =——11,2(/
Thé tich ciia khi O: vp = — = S

— o
2
Vay & moéi dién cuc xuat hién hon hop khi véi thé tich v = vp +

CHU DE 15.Tic dung tir chia dong dién xoay chiéu va tic dung ciia t trudng Ién
dong dién xoay chieu?

Phuong phap:

1.Nam chdam dién dung dong dién xoay chiéu ( tdn sé f) dat gdn ddy thép cing ngang.
Xdc dinh tan so rung ' cua ddy thép:
Trong mdt chu ky, dong dién ddi chiéu hai 1an. Do d6 nam chim —  a

hit hay nha diy thép hai lan trong mét chu ky. Nén tan s6 dao e
dong ctia ddy thép bang hai 1an tan sb ctia dong dién: | f' = 2f

2.Ddy dan thdng cing ngang mang dong dién xoay chiéu ddt trong tw truong co cam
tng tw B khéong doti ( vuéng goc vdi ddy): xdc dinh tan so rung cua ddy f':

Ti trudng khong déi B téc dung lén day dan mang dong dién mot _ =

luc tu F' = Bil( ¢6 chiéu tuin theo quy tac ban tay trai ). ,,—1}——]————%
Vi F ti 1& v6i i , nén khi 7 d6i chiéu hai 1an trong mét chu ky

thi ' d6i chiéu hai 1an trong mot chu ky, do d6 ddy rung hai lan )

1

trong mot chu ky| f' = f \(i‘[‘*_—/
F




PHAN 6

PHUONG PHAP GIAI TOAN VE MAY PHAT DIEN XOAY CHIEU,
BIEN THE, TRUYEN TAI PIEN NANG

CHU PE 1.X4c dinh tan sé f ctia dong dién xoay chi¢u tao bdi may phat dién xoay
chiéu 1 pha

Phuong phap:
1.Truong hop roto ciia mpd cé p cdp cuc, tan sé vong la n:
Néu n tinh bing ( vong/s) thi: f = np

Néu n tinh bing ( vong/phiit) thi: f = %p

ok x s cuc ( bic+ nam
Chu y: SO cap cuc: |p = fe ( 5 )

2.Truong hop biét sudt dién dong xoay chiéu ( E hay E,):

_E, _ EV2
 2rNBS 2rxNBS

Ap dung: E, = NBSw vdiw = 21 f , nén: | f

Chu y:
Néu ¢6 k cudn day ( véi N; vong) thi N = kN,
Thong thudng: mdy cb k cuc ( bic + nam) thi phan tng ¢ k cudn ddy méc ndi tiép.

CHU PE 2. Nha mdy thiy dién: thac nuéc cao h, lam quay tuabin nuée va roto cia
mpd. Tim cong suat P cua may phat dién?

Phuong phap:

Goi: Hp 1a hiéu suat clia tuabin nudc;

H)j, 1a hiéu suat cia may phat dién; § _

m 1a khoi lugng nudc cua thac nudc trong thdi gian ¢. @m

Cong suat ctia thac nudc: P, = % = ngh = ugh; v6i pu = % 1a Iuu lugng nudce ( tinh

theo khoi lugng)

Cong suat ctia tuabin nuéc: Pr = Hp P,

Cong suat ctia may phat dién:| Py, = Hy Pr = Hy Hy P,

CHU PE 3. Mach dién xoay chiéu ba pha miic theo s6 do hinh Y: tim cudng dé dong
trung hoa khi tai doi xing? Tinh hiéu dién the U, ( theo U,)? Tinh P, (cac tai)

Phuong phap:



Tim 7,,:

il = ]0 sin wt
ig = ]0 sin(wt + 2?”) - ith = il + iQ + i3 =0 Suy ra:]1 = —]23 e ]th =0
i3 = ]0 sin(wt — 2?7()
& L i
Up I:|
1
M ~a :
- : |
As & &
Tim U,: Ta c¢o:
Uj=Uaa,=Usya, = Un,a, : hiéu dién thé giita hai diy pha
Upy=Us0=Us0=Usno0: hiéu dién thé giita ddy pha va day trung hoa

Ta cO:ug = ua a4, = Ua,0 + VoA, = UA,0 — a0 < Uaya, = Us,o —Uajo

Tit hinh ta duoc: | Uy = U,v/3
Tim Py;:

Up

Do hiéu dién thé cta cac tai bﬁng nhau (U,) nén: Iy =

tai
Cong suit tiéu thu ctia mbi tai: P, = U, I, cos g, = R, I}

CHU DE 4. My bién thé: cho Uy, I;: tim U, I,

Phuong phap:
1.Trwong hop cdc dién tré ciia cuén so cdip va thit cdp bang 0, cuén thit cdp hd:
. U, No
Luc d6: I, =0 Ap dung: | — = — U-
uc do: Io p dung U, N, — Ug

2.Truong hop cdc dién tré ciia cuén so cdp va thit cdp bang 0, cuén thit cdp cé tdi:

a. Trudng hop hiéu suat MBT H = 1:

, U, I Ny
T: P =P Ul = Uy;l, Hay: — = — hay [, = [{—
a Co: I 2 < Uily 219 Ay U, 2 ay 12 1N2

b. Trudng hop hiéu sudt MBT 1a H : |

TEHa

=
DM

. U No Ny
Tacé: — = — hay I, = HI,— 1
a co U1 N1 ay Io 1N2 |

1, [z




3.Truong hop cdc dién tré ciia cuén so cdp va thit cép khdc 0:

Suat dién dong qua cudn so cap: e; =

Suat dién dong qua cudn thit cip: e, =

N,
Lipti: 2 =L=k (3

€2 Ny

dd
—N 1);
o (1);
dd
—N. 2);
2 (2);

Cuon so cép dong vai tro nhu mot may phat: uy = ey + 1147 — e; = ug —rit1 (4)

Cuon so cép dong vai tro nhu mot may thu: ug = ey — roig — €3 = ug + o292 (5)

Lap ti: w =k« uy — Tlil = k’UQ + k”l“gig (6)
62 Ug + T2l
e;r 11 1 . 19 Us
Ta co = hay — = — = — = = Vvdiy=— 7
a e1lq eato hay o i 2 — 1 L va 1o R (7N
kR

Thay (7) vao (6), thuc hién bién d6i ta dudc: | us =

kR

Hay: | U, =

U
E2(R+ 1) + 11 !

k*(R +19) + o

CHU PE 5. Truyén tai dién ning trén day dan: xac dinh cic dai lugng trong qua

trinh truyén tai

Phuong phap:
Tuyén tai:
San xuat: Cudng d6 d.dién: [ = Iy = I,

Vaa _ ha _ Noa
Uia Ioa  Nia

biéntr6: R=p

S

20— an)

Py =Ujalia = Usplan D6 glémthé cAUag =Usp —Usy = IR
Cong sut hao phi : AP = Py — Pg = RI?

B

Fiy
| s
= =
B HfEe

pu

"‘T‘Til"-

zBI:Iz

::
- "‘T‘Ti'l’

Su dung:

Ui Ly Nas
U Le N

Pp = Uiplip = Usplzp

CHU PE 6. Xic dinh hiéu suét truyén tai dién niing trén day?

Phuong phap:

Cong thiic dinh nghia hiéu suét: | H =

Xéc dinh theo cong suit:

Pp

Pil
H_PB Py — AP AP
Py Py P




Xac dinh theo hdt:

H

_Us _

U —AU _ AU

Ua U




PHAN 7

PHUONG PHAP GIAI TOAN VE DAO PONG PIEN TU DO TRONG MACH LC

Ky hiéu:

®  (mae = Qo ( bi€n do dién tich)

®  Upnee = Uy (bién dd hiéu dién thé)

® i = Ip (bién do dong dién)

GHI NHO

Dao déng cd hoc ( con lic 16 xo0)

Dao dong dién ( mach LC

Cac dai lugng dit trung

Lido: x
A A dx /
Vantoc: v=—==x
dt

Khéi lugng:  m
bo cing: &
Luc taic dung : F

biéntich: ¢

Cuong do dong dién : i = —
Potucam: L

Nghich dao dién dung : Z]

Hiéu dién the : u

Phuong trinh dong luc hoc

¥+ —x=0
m

- +wir=0

1
9 =0
LYol
<_>q77+w2q:0

Nghiém cua pt vi phan

r = Asin(wt + ¢)

q = Qosin(wt + ¢)

’I‘k ;\ , N k 1
n rién =, /= N
an sO goc riéng w — w 7
Chu k¥ dao dong T = 2r, /% T = 27VIC
Thé ning dan hoi : Ning lugng dién truong :
N VR
P Taoc0 T2 Tt
bong nang : Nang ludng tu trudng :
1
Ning luong dao dong Eq = Emv2 W, = §Li2
Co nang : Niéng luong dién tu :
E = sm? + sha? welpe 10
= — — = —In _ -
1 2mv 1 : ) 152 1 20
:_A2:_ 2A2 :——0:—L12
g™ = gme 2 C — 970

Bdng so sanh dao déng diéu hoa ciia con ldc 10 xo va dao déng dién tu do



CHU PE 1.Dao dong dién tu do trong mach LC: viét biéu thic ¢(¢)? Suy ra cudng
do dong dién i(t)?

Phuong phap:
q(t) ¢6 dang tong quat: ¢ = Qg sin(wt + )  véi: Qy = CU
s
w=—hodcw=— =21f
VvVLC
¢ duge xac dinh nho diéu kién ban dau (¢t = 0) ctia q.

dq ,

i(t) dugc xac dinh: ¢ = == —wQo cos(wt + @) = —1jcos(wt + )

Vél ]0 = on = QL—OC

CHU DE 2.Dao dong dién tu do trong mach LC, biét uc = Uy sinwt, tim q(t)? Suy
rai(t)?

Phuong phap:
Ta c6: g = Cu = Qpsinwt  v6iQy = CU,

d
i(t) dugc xac dinh: ¢ = _d_jfj = —¢ = —wQocoswt = —Iycoswt
hay ¢+ = Ipsin (wt + z)

sl T
CHU DE 3.Cich ap dung dinh luit bao toan nang lugng trong mach dao dong LC.
Phudng phap:

N
.:.:I
]

2

Ap dung dinh luét bdo toan va chuyén héa ning ludng:

W = Wd + Wt = deax = thax = const
1 1
1 5 §CU2 1 ) §CU§
2C 2 C
L.Biét Qq ( hay U,) tim bién dé I :
Tu (*) ta dudc:
1 Qo
—CUg 1 Iy =
202 —5LE Suym vLC
—-x0

2 [L
2 C Io="Uo la}

2.Biét Qo ( hay Uy) va q ( hay w), tim i hic do :



Tu (*) ta dudc:

1 1 2 _ 2
ZCu? ZCU? i = Qoiq
lLi2+ 2 _l2 0 Suy ra LC
2 I8 ~11Q3 Y C

Xol i =/ T (U =)

CHU DE 4.Dao dong dién tir do trong mach LC, biét Q, va I;:tim chu ky dao déng
riéng caa mach LC.

Phuong phap:
Ap dung cong thitc Thomson: 7' = 27V LC (1)
) Qo Q3 X Qo
Ta co: Iy = — LC = —, thay vao (1):|T = 27—
'~ Vic e ® 1,

CHU DE 5.Mach LC 6 16i vao ctia may thu vo tuyén dién bat song dién i ¢6 tan s6
f (hay budc song )\).Tim L( hay C)?

Phuong phap:

Diéu kién dé bit dwoc song dién tw la tan sé ciia song phdi bang tan sé riéng cia
mach dao dong LC':
f(song) = fo(mach ) (k)

L.Biét f( song) tim L va C':

1
N 1 T 4r2f2C
Tu (**) — = —
%) / 2m LC C = i
4m2 f2L
2.Biét \( séng) tim L va C:
Eng}/ten
A2 L
c 1 L=-——+5= EE.
T (%%) — = — o Ar2c2C GoL &
) A 2nVIC C = )‘% ”Tj &
422

CHU DPE 6.Mach LC & 16i vao clia méy thu vo tuyén cé tu dién ¢6 dién dung bién
thién C,,., + Cpni, tudng iing goc xoay bien thién 0° + 180°: xac dinh géc xoay A de thu
dudc buc xa c6 bude song \?

Phuong phap:

)\2
 An2L
Khi ACy = Crraz — Coin < Aoy = 180° — 0 = 180
Khi AC = C — C, i, < A« A

C — Chin
Cmax - szn

Lap luén nhu chi dé 5: | C

Vay: | Aa = 180°




CHU DPE 7.Mach LC & 16i vao ctia mdy thu vd tuyén cé tu xoay bién thién C,,,, =
Crmint tim dai budce song hay dai tan s6 ma may thu dugc?

Phudng phap:

Lap luén nhu chi & 5, ta cé:

A = 2mc LCU < {Amm 7 Cmin E— >\min S A S >\maa:

>\maa: — Cmaa:
1 {szn A f max

f B 27TV LC’U - Cmaa: — fmin

I fmin S f S fmaa:

AdohePhostop




PHAN 8

PHUONG PHAP GIAI TOAN VE PHAN XA ANH SANG CUA GUONG PHANG
VA GUONG CAU

CHU DE 1.Cich vé tia phan xa trén gwong phang img vdi mot tia téi da cho ?

Phuong phap:
1.Cach 1:( Ap dung dinh luit phan xa 4nh sing) = N R
+ V& phép tuyén TN tai diém t6i I, véi gbc t6i i = SIN. .
+ V& tia phan xa I R d6i xting v6i SI:i' = NIR =i i1
2.Cach 2:( Dua vao mdi lién hé giita vat va anh) g g
+ Néu tia t6i S phdt xudt tit diém S thi tia phan xa c6 % A 7 v
phuong qua anh 4o S’ ( d6i xiing véi S qua guong). oo oo
+ Néu tia t6i ST c6 phuong qua vit 4o S (sau guong) thi  H! L0 B A
tia phan xa truc tiép qua anh thit ( trudc guong). g." §

CHU PE 2.Céch nhén biét tinh chit "'thit - 20" ctia vat hay anh( duwa vao cic chim
sang)
Phuong phap:
Nhan biét tinh chit "that - 20" clia vat: dua vao tinh chét ctia chim tia téi.
+ Chum tia t6i phan ki thi vat that.( vat truéc guong).
+ Chum tia t6i hdi tu thi vat ao.( vat sau guong). g

Nhan biét tinh chét "that - 40" ctia 4nh: dya vio tinh chét W A 2 Wy A
ctia chiim tia phan xa. - e o

i H

+ Chum tia phan xa hoi tu thi anh that.( anh trudc guong). H - :-T

+ Chum tia phan xa phan ky thi anh ao.( anh sau guong). g: - £

Chii ¥: i vdi gwong phang, vat thit cho anh 4o va ngudc lai.

CHU PE 3.Gudng phang quay mot goc « (quanh truc vuong goc mat phing t6i):
tim goc quay cua tia phan xa?

Phudng phap:

Pinh ly:( vé guong quay):Khi guong quay mét géc o quanh mét truc 1 mp tdi thi tia
phdn xa quay mét goc 3 = 2« cung chiéu quay cua guong."

1.Cho tia tdi cé dinh, xdc dinh chiéu quay ciia tia phdn xa:
Dung hinh hoc: i), = iy = i1 + «

Suy ra, géc quay: [ = RIR = 2(if, — 1) =2«

2.Cho biét SI = R, xdc dinh quang duong di ciia dnh S':
Puong di S’S”, ing v6i goc quay = 2« cua tia phan xa.



Vay: 8'S” = Rfraq = 2R0aq

3.Guong quay déu véi vn téc goc w: tim vin toc ddi cia dnh?
_S8'S" 2Ranag
ot ot

v = 2Rw

CHU PE 4.Xic dinh anh tao bdi mét hé guweng c6 mat phan xa hudng vao nhau
Phudng phap:
Dua vao hai nguyén tic:

1.Nguyén tic phan doan: Chia qué trinh tao anh thanh tliing giai doan, mdi giai doan
chi xét tao anh trén mot guong.

2.Nguyén tic tao anh lién tiép: anh ctia guong nay 12 vét ciia guong kia.
C6 hai nhom lién tiép
Nhém anh 1: S Gy Sy G So G, Sy
Nhominh2: S Gy S G S, Gy Sy

SO anh la tong tat ca cac anh cia hai hé

Hé qua:

D6i vi hé hai guong song song thi s6 anh 14 v6 han néu mit dit ngoai hai gudng va hitu
han néu mat dat gitta hai guong.

Néu hai guong hop nhau mét géc o

Mbi nhém anh, néu anh nao nam sau guong thi khong tao anh nita.



. , . S £ 360°
Chu y: Ta ching minh dudc rang néu o = ——
n

v6i n 12 s6 nguyén duong thi hé c6 n — 1 anh.

CHU PE 5.Cach van dung cong thitc caa gudng cau

Phuong phap:
Xét sy tao anh: AB, 57 G A B;,:m
. 1 1 1 R
Ap dung cac cong thic: 7 + 7= ? () véi f = 5
N A/B/ d/
Cong thiic vé d0 phong dai anh : |k = — = —— 2
g O phong da =5 7 ()
Hay:
N N |
d—f f
1.Cho biét d va AB: tim d' va dé cao dnh A'B’

N d £ \ R 1
Tu (1): — d = ﬁ ,néu d’ > 0: anh that; d’ < 0 anh ao.

Tt (2): ta suy ra dudc gia tri ciia k, néu k& > 0 anh vt ciing chiéu; & < 0 anh vét ngudc
chiéu.

D0 cao cia anh: A’B’ = |k|AB

2.Cho biét d' va A'B': tim d va dé cao vit AB

!
Tu (1): — d = 7 ff , néu d > 0: vat that; d < 0 vt ao.
A'B
Do cao cua vat: AB = 7

3.Cho biét vi tri vét d va dnh d' xdc dinh tiéu cw f:

/

d+d~’°

Ta(1): — f= néu f > 0: guong cau 1dm; f < 0 guong cau 16i.

4.Chu y:

*Poi voi guong cau 16i: Vat that ludn cho 4nh 4o, cuing chiéu, nhd hon vat, gan guong
hon vat.

*Pbi v6i guong cau 16m: VAt that nim trong OF ludn cho anh 3o, cting chiéu, nhé hon
vat, xa guong hon vat.Vat that nam ngoai OF' luon cho anh that, ngude chiéu véi vat.



CHU DE 6.Tim chiéu va dé ddi cia man anh khi biét chiéu va do ddi chia vat. Hé
qua?

Phuong phap:
1.Tim chiéu va dé doi ciia man dnh khi biét chiéu va dé doi ciia vit:
Cach 1:
1 1 1
Ta co: E+E :? =const  (*)
Do d6: khi d tang thi d” giam va ngudc lai.
Cach 2:
df ax
%k d/ e ha =
(*)— i—f M V=T,
a2

dao ham theo x: ¢y = — < 0, vay ham s6 y = f(z) 1a ham nghich bién.

(a —x)

Két luan:

Kt}i dich chuyén vit lai gan guong cau mot doan Ad = d; — ds thi dich chuyén ma ra xa
guong cau mot doan Ad' = d), — d), va ngudc lai.

2.H¢ qua:

d; d; —

Lan 1: k; = d1 dlf—f:_lff

Tur d6 ta suy ra d; (‘hay d}) theo k; va f
dy oo dy—f
A dh—f ]
Tit d6 ta suy ra dy ( hay d}) theo ks va f

Lan 2: ko =

Thay vao dd dich chuyén ctia vat ( hay do dich chuyén ctia 4nh) d€ suy ra dudc f.
CHU DE7.Cho biét tiéu cu f va mét didu kién nao d6 vé anh, vat: xéc dinh vi tri
vat dva vi tri anh d'
Phuong phap:
1.Cho biét dé phong dai k va f:
Tu (2) ta dude: d' = —kd,
thay vao (1):
1 1 1
A Tk T
ta suy ra dudc phuong trinh theo d, tu d6 suy ra d'.
2.Cho biét khodng cdch | = AA’:

Trong moi trudng hop: [ = AA’ = |d' —d| < d' =d £

1 1 1
Thay vao (1) ta dudc phuong trinh:a + p i ?, ta suy ra dudc phuong trinh theo d,



tu d6 suy ra d'.
Chii y:Anh trén man 1a 4nh that, dnh nhin thiy trong guong 12 4nh Ao,
CHU Dﬁ 8.X4c dinh thi trudng cta gudng ( gudng cau 10i hay gudng phflng)
Phuong phap:

Goi M’ 1a anh ctia mit M qua guong, ta c6 su tao anh:

!/
Md:OJ\/[ G M —OM’

Thi trudng clia guong 14 phan khong gian trudc guong, giéi han bdi mit
phang guong va cac duong sinh vé tu M’ tua Ién chu vi clia guong.

1 1 df

1.Dbi véi guo i —+~- == —d = -

01 V01 g ngcau 0i: d+d f,_> q_ 7 7 7 NI (T
2. Dbi v6i guong phang: M’ va M dbi xting nhau qua guong phang:
d = —d.

Cas s P SN , OM r
Goi ¢ la goc nta hinh non cua thi truong: ta c6 : tgp = ] = W, r
12 ban kinh ctia guong. e
Chi§: 1/ = - j R S

By = 3500

CHU DPE 9.Gudng cau 16m diing trong dén chiéu: tim hé thic lién hé giita vét sang
tron trén man ( chan chum tia phan xa) va kich thudc caa mat guong

Phudng phap:

Goi S’ 12 anh ctia mét S( béng dén) qua guong, ta ¢ sy tao anh:
: g qua guong

L
it

St dung hinh hoc: xét cic tam gidc dong dang dé suy ra mdi quan hé giita Dva D,
Goi Dy, D lan lugt 1a dudng kinh clia gudng va cta véc sang tron.
1.5’ 1a anh 4o «» chum phan xa la chum phan ky.

D |d|+L
Do |d]
2.5" 1a anh that < chum phan xa la chum hoi tu.
D L-d
Dy,  d
3.Chum phan xa la chum song song ( anh & v6 cung)
D = Dy

CHU DE 10.Xdc dinh anh ctia vat tao bdi hé "'gudng cau - gudng phang"
Phudng phap:



Xét 2 1an tao anh:

ABdlzm Gl( g.cﬁu ) d'1=mAlBld2=m GQ( g. phél’lg ) A2B2d'2=m

1. Truong hop guong phdng vuéng goc vdi truc chinh:

Lén 1:/

di di f, di — fi Q4
Do phong dai: by — 0L _ & o
>P g cat I_E_ d1_ dy — fi Li
Ta c6:|dy = a — d} |( ludn nhu viy) - -“"El

Lén 2:
Ta c6 AyB, dbi xiing v6i A, B, qua guong phang, do d6 d), = —dy = d) + a
_ AsBs d,
Do phong dai ky = =——=1 (2) Vay: A,B, = AB
0 phong dai iz 1,5, dy (2) Vay: AyBs 151
2.Truong hop guong phdng nghiéng mét géc 45° so vdi truc chinh:
L(fl’l 1.'/ d -
E ) am gt >
1 1 1 1— J1 p
P phong dai: &y — 00— ___ b —
»Prone G AB dy di— f1 .
Ta ¢6: | dy = a — d) | (1udn nhu vay) ! A3 B,

Lan 2:
Ta c¢6 AyBs d6i xting véi A; By qua guong phﬁng, do d6 : OxA; = O A4, Al/OQ\A2 =
2 x 459 =900

Vay: Ay B, song song véi truc chinh va A, By = A1 B
CHU DE 11.Xdc dinh anh ctia vat tao béi hé "gung cau - gudng cau"
Phuong phap:

Xét 2 1an tao anh:

ABy o G geomAiBig—ora G2 ABay_ora;
Lan 1:
/
di di fy di — fi
. A1 By dy fi dy — fi
b6 phong dai: k1 = —— = —— = — = — (1
? PROng & ! AB d; di — fi i )

Tacd:|dy =a—d'| (2)(ludn nhu vay)



Lén 2:
1 1’ 1 Jz ds fo

82+82:?2—> 2:d2—f2

N . Ao By d fa dy — fs
Do phong dai: kg = =— = —-2 = — — 3
? PRong & T AB do dy — f2 f2 )
Chii y: D6 phong dai anh cudi cling:
kA:AQB2 :A2B2AIBI ks — fo i _ (dy — fa) (d} — f1)
" AB A,B, AB 2 (dy — f2) (dy — f1) fo i
B
B
0 A\;\“
1&::‘:1 F
By

CHU DE 12.Xdc dinh anh ctia vat AB § xa v cung tao béi guong cau 16m?
Phuong phap:

Xét sy tao anh:AB(00),__ @) A'B' g
1 o A Y n 1 1 1
Vi d = oo nén 7= 0, tu cong thiic Pécart: pi +E = ? —|d =f

Vay 4nh A’B’ ndm trén mit phing tiéu dién cla guong cau 16m. Goi o
ay al phang C g g C

la gbc trong cua vat qua guong.
Ta c6: ACA'B": A’B' = CA'tga hay | A'B' = ftga = f.Qraq




PHU LUC:
CACH XAC PINH TINH CHAT ANH CUA VAT QUA GUONG CAU

1.Ddi véi guong cau 16m:

Anh 30
5-,;’
b _,ﬁ.’-ﬁ‘
Vit thit 2 5 5 e Vit o
! B [ P S
| =T _I"
N
0
5
F
Anh thit
2.Pbi véi gueng cau 10i:
Anh thit 5
Wi Vitia g4 3 2
-— - -t == -
Vit thit | pRE AP 0
TR, e Vo
1 x';"--_h__‘,_ .
Bt Ty
':' HF'&'\-\. _.ri"‘
i .'"i.".
N S
28 15
c Y




PHAN 9

PHUONG PHAP GIAI TOAN VE KHUC XA ANH SANG, LUGONG CHAT PHANG ( LCP)
BANG MAT SONG SONG (BMSS), LANG KINH (LK)

CHU DE 1. Khao sat du’dng truyen cua tia sang don sac khi di tw méi trudng chiét
quang kém sang moi truéng chiét quang hon?

Phuong phap:
Luén cé tia khiic xa gan phdp tuyén hon so vdi tia tdi
1.Mit phan cich 12 mit phang: a4p dung cong thiic:

N1 Sinz

n1Sint = no sinr = sinr =
na

Khi: ¢ = Othi » = 0: Tia t6i vuong géc v6i mat phan cach thi tia 16 di thang.
2MaE m [.

CHU DPE 2. Khao sat dudng truyén cia tia sang don sic khi di t moi trudng chiét
quang hdn sang moi truéng chiét quang kém?

Phuong phap:
Co thé c6 tia khiic xa nhung ciing c6 thé cé tia phdn xa toan phén
1.Mit phén cach 14 mit phang: ap dung cong thic:

N1 Sinz

n1Sint = no sinr = sinr =
na

chiét quang bé o m

Ta co: sinigy, = — — =
chiét quang I6n N2

Néu i < ign, thi c6 hién tudng khic xa anh sang
Khi: ¢ = Othi » = 0: Tia t6i vuong géc v6i mat phﬁn cach thi tia 16 di thang.

Néu i > ign : Thi c6 hién tugng phan xa toan phan : i = i/

2.Mat

z

-:Jghl" T

lblgh . 1'-=“1gh

s
ey
[==N
—
-
-




CHU PE 3. Cach vé tia khic xa (ung vdi tia t6i da cho) qua mat phang phén cich
gitra hai méi trudng bang phueng phap hinh hoc?
Phuong phap:
1.Cach vé tia khiic xa
a. Ve tia khic xa thuong :(n; < na)
*Trong mdi truong khic xa (ng) v€ hai
nita dudng tron: (1, n4); (I, n2)
* NOi dai ST cat vong tron (I, ny) tai J.
Ha JH Lmp(P), cat vong tron (I, ny) &
K. Tia I K chinh la tia khuc xa,
That vay:

AIJH :ITH = 1Jsini = n; sint
AIKH :ITH=1IKsinr = nysinr

Vay: n;sini = nysinr

g 1 1 B, =n
b. Ve tia khiic xa gi6i han : :
, . IH ni [ I
Ta ¢6: ATHyK : =—=— ! |
o4lo © Sl Tgp ]KO \n2 !
2.Cdch vé tia téi gidi han toan phan : 0

*Trong moi truong t6i (n;) vé hai nia
duong tron: (I,n4); (I, n2)

* Tt Hy v& dudng vudng géc mp(P) , cit '
([ 5 nl) 6 S() !
*#SoI chinh 13 tia t6i gidi han toan phan(
ting véi tia 16 1 K 1a sat mat phan cach)

. I Hy 12
Ta c¢6: ASoIH, : =—=—
a Cco 0 0 - Sl %gp ]SO "
CHU DE 4. Xéc dinh anh ciia mdt vt qua LCP ? :
, T=""

Phlf’dng })hap: , d! o ) 1
Ludng chat phang (LCP) 1a mét phin cach gitta hai moi truong c6 chiét o N
suat ni,ny H IN
bit: d = SH: khoang cach tu mit phan cach den vat, d = VL
S"H :khoang cach tu mat phan cach den anh. !

Ta co:
HI HI
ASHI :tgi= <=  —sini=— sini d
i fr Vg =7
AS’H]:tgr:S/H —>sinr:7 ST
) o ) sini  ng . A .| d ne

Ta co: nysing = nysinr — — = — Vaytacocongthuc:| — = —| (¥)

sinr d ny




Néu n; > ny: anh sang di tf moi trudng chiéc quang hon sang moi trudng chiéc quang
kém: (*) — d’ < d, anh S’ nam du6i vat S.

Néu n; < ny: 4nh sang di tit moi trudng chiéc quang kém sang mbi trudng chiéc quang
hon: (*) — d > d, anh S’ nam trén vat S.

CHU DE 5. Xic dinh anh caa mét vat qua BMSS ?

Phuong phap:
Ban méng song song (BMSS) 1a hé thong hai LCP.
1.D¢ doi dnh
Goi S’ 1a anh ctia S qua BMSS, dd doi 4nh 13 :6 = S’
Tac6:0=S58"=II"=1IH—-I'H=e—I'H 5
Ma: JH = I'Htgi = [Htgr hay I'Hsini = [Hsinr 5-\
IH _simi_ . IH e I
—_ g o = — = — L
I'H __sinr " n n '& 11é
Vay:|s =55 = (1 + :

Chd y: Khoang doi 4nh § khéng phu thudc vao vi tri dit vat. Anh ludn ddi theo chiéu
anh sang toi.
2.Dé doi ngang cua tia sang
Khi tia sing qua BMSS thi khong d6i phuong, nhung doi ngang. D doi ngang cua tia
sang la khoang cach gitra tia t6i va tial6: d = I'M
Xét: AIJM :d= 1M = IJsin(i —r)
IN e esin(i — r)

IN
Ta c6:AIJN :cosr = — — IJ = = Vay: |d =
1J COST  COST cos T

CHU DE 6. Xc dinh anh ctia mét vat qua hé LCP- guéng phang ?
Phuong phap:

1.Vat A - LCP - Guong phtfng

Xét 3 1an tao anh:

LCPikE- LCPine-kk
A (kk-nc) " Gy o (ne-kk) N
i At
Lailnlz HAI,:nﬁO:n—)HAlanAﬂ I_\:;t.i :y-f/
Lan 2: A, doi xting v6i A; qua guong phang: Y ¥
TaC6IKA2:KA1:KH+HA1:6+HHA Kﬂ"_.’v,
Lk 3 HA3 No 1 o .-llI
an 3: =—=— :
HA, n n % i
2e ,

Véi: HAy = HK + KAy =2e+nHA — HA3 = —+HA 1:'12



2.Vit A ndm gita LCP- Guong phing
Xét hai kha nang tao anh

Anh A”: A qua LCP(nc-kk) cho &nh 13 A’
A" o 1 g HA
HA n n n
Anh A”: A qua G, cho anh A; qua LCP(nc-kk) cho anh A” H e
Lan 1: A, dbi xiing véi A qua guong phang: -
Ta co: K 1i141 =KA

N HA” U 1
Lén 2: — 0~ L ga
an HA, n n -

CHU DE 7. Xic dinh anh ctia mét vt qua hé LCP- gwong cau ?

Phuong phap:
Xét 3 1an tao anh:
A
LCPkk-nz) G, LCPine-kk) ! B
4 & s i :
3
N HA1 n
E\ln HA U ne ! "
Lan 2: dg = OAhdé = OA2 = 0OH + HA2
. 1 1 1
Ap dung cong thic: 5 + Z = 7 — d}
N HA3 U 1
Lan 3: =—=——>HA
an HA, n n - 3

Chii y: Trudng hop chat 16ng rat méng: H = O
Luc do: dg = OAl = HA1 =nHA = 7’L0147
dé = OA21 = HA2 = nHA’ = nOA’

wip Lyl 11 . 1 1
'y'd2 dy f nOA nOA f
1 L U S

W oaton T OME TG Ty

f

Viy hé tuong duong véi guong cau 16m cé tiéu cu: f/ = =
n

CHU DE 8. Xic dinh anh ctia mét vit qua hé nhiéu BMSS ghép sat nhau?
Phuong phap:
KhOél’lg doi anh: § = S5; = S5; + 5193+ 5553+ + 5,218, =01+ + 03+ +06;




CHU PE 9. Xic dinh anh ctia mét vat qua hé nhiéu BMSS - guéng phang ghép song
song?

Phuong phap:
1.Vit S - BMSS - Guong phing

Xét 3 1an tao anh:

BALSS G EMSS
3 i L0 33
A ) < o == 1
Lan 1: Khoang ddi anh: 6 = S5; = 6(1 — —)
n R
Ddi theo chieu anh sang tdi. ‘?‘\F_‘
Lan 2: S, dbi xting v6i S; qua gudng phang: F_f-'-'i_'
Taco: KSy = KS;=KS—4 /_{/" e,
Lan 3: Khoang doi anh: § = S553 = 6(1 — —) - L
.. A , " ) Sl K ) S2
Dai theo chiéu anh sang phan xa. g
V61K33:KSQ_6 —
2.Vit S nam giita BMSS - Guong phdng
Xét hai kha nang tao anh
Anh §: S qua BMSS cho anh 1a S’ .
S 1
Khoang ddi anh: 6 = SS" =e(1— —
oang dd1 an 6( n) \F\\._—
Anh A": S qua G, cho anh S; qua BMSS cho anh S” -
Lan 1: S; dbi xiing véi S qua guong phang:
Taco: KS; = KS
N o 2 o 1
Lan 2: Khoang ddi anh: § = 5”5, = 6(1 — —)
n
Do d6: KS” = KS —¢ ,-5"-;_:
CHU DE 10. Xac dinh anh ctia mét vt qua hé nhiéu BMSS - gudng cau?
Phuong phap:
Xét 3 1an tao anh:
BHISS G EMSS
BB ks

N o 2 —— 1
Lan 1: Khoang doi anh: § = AA; = 6(1 — —)

n
Ddi theo chiéu 4nh sang t6i.
A B, = AB



Lan2: Tacd: dy = OA — 6

Ap dung cong thiic:
1 1 1

Doi theo chiéu 4nh sang phan xa. A3Bs = A, B,

&b a7

do f ]
Hay: d, =

ST ; ?
D phong daic k= % — z
0 phong dai ds dy — f (:|:
\ 2 i 1 ]
Lan 3: Khoang ddi anh: § = A, A3 = e(l — —) 5
n 3

CHU DE 11. Cho lang kinh (A,n) va goc tdi i; caa chum sang: xac dinh goc léch D?
Phuong phap:

1.Tim ry: sinry = nsini;
2.Tim ro: A =1 + 179
3.Tim i5: siniy = nsinry

Chi y: Néu ling kinh c6 géc chiét quang A va goc t6i i bé: D = (n — 1) Araq
CHU DE 12. Cho liing kinh (A,n) xac dinh i, d& D = min?

Phuong phap:

1.Cho A,n: xdc dinh i, dé'D = min, D,y;,?

Dua vao tinh chat:Géc 1éch D= min khi tia tGi va tia 16 ddi xting nhau qua phan giic ctia

goc A.

Luc do: il :igzi;rl =T9 =T
Thay vao Chii d& 11 ta dudc:| D, = 2i — A
2.Cho Ava D,,;,,: xdc dinh n?

4 3 e A . szn + A
Licnaytacé:r; = — ;4 = ———
2 2
sin ——
Thay vao: [n = —31
sin —
2




3.Chu y:
Trudng hop ling kinh c6 D = min. Néu gii tia t6i ST co dinh, quay
ling kinh mot géc quanh mot truc véi géc nhd: tim chiéu quay cia tia "
16 ( theo chiéu quay ciia LK)
Vi: D = (SI,JR) v6i SI c¢b dinh, vay D thay déi thi tia 16 JR thay
doi.
Vi D = min nén goc D khong thé gidm, ma chi ting. Vay tia 16 JR
luén quay theo chiéu kim dong ho ( vé phia ddy BC dé D ting) du quay
LK bat ky hudng nao.

CHU PE 13. Xac dinh diéu kién dé c6 tia 16 ra khéi LK?
Phuong phap:
1.Piéu kién vé goc chiéc quang

Ta co: A:T1+’I“2 (1)

sin il

. o 1 . .
Do i; < 90° nén: sinr, = < = sinigy — <gn

n

dé khong c6 tia 16 ra AC: ry < igh

Vay:(1)— [A < 2ig,

2.Piéu kién vé gic téi
Mubn tia 16 khong ra khodi AC ta c6 ry < igh
(1)—>’I“2:A—’I“1 Sigh—>’l“1 ZA_igh

Ta cé :siniy = nsinry > nsin (A — ig,) = siny voi siny = nsin (A —ig,)




PHAN 10

_PHUONG PHAP GIAI TOAN VE THKU KINH
VA HE QUANG HOC PONG TRUC VOI THAU KiNH

CHU PE 1.X4c dinh loai théu kinh ?
Phuong phap:
1.Cén cit vdo su lién hé vé tinh chdt, vi tri, d6 lon gitta vt - dnh:
. Déi vdi thdu kinh héi tu
+ Vit that, ngoai OF — anh that, ngoai OF’, ngudc chiéu véi vat.
+ Vit that, trong OF — anh 4o, xa thau kinh, 16n hon vit, cting chiéu véi vit.
+ Vit 20— anh that, trong OF”, nhé hon vét, ngude chiu véi vat.
. Déi vdi théu kinh phén ky
+ Vit that— anh 4o, gan thau kinh, nhd hon vit, ciing chiéu véi vat.
+ Vit 40, trong OF — anh that, xa thau kinh, 16n hon vit, cting chiéu vi vit.
+ Vit do,ngoai OF — nh 4o, ngudc chidu véi vat.

2.Cdn ci vao dwong truyén cia tia sang qua thdu kinh:

Néu tia 16 1éch gan truc chinh so véi tia t6i thi thiu kinh dé 1a hoi tu. B .
Neu tia 16 1éch xa truc chinh so véi tia tdi thi thau kinh d6 1a phan ky. 1 l '

3.Can cit vao céng thitc ciia thdu kinh:

., 1 1 1 dd
Apd ong thic: — + — = — =
p dung cong thic d+d’ f—>f i1 d

Néu f > 0 thi thau kinh hoi tu, néu f < 0 thi thau kinh phan ky.

CHU DPE 2.Xsc dinh dé tu ctia thiu kinh khi biét tiéu cu, hay chiéc sut cha méi
trugng lam thau kinh va ban kinh cia cac mat cong.

Phudng phap:

1.Khi biét tiéu cw f

A 1
Ap dung cong thic: | D = ?

Néu thau kinh hoi tu: D > 0, thau kinh phan ky: D < 0
2.Khi biét chiéc sudt ciia méi truong lam thdu kinh va bdn kinh cia cdc mdt cong

a. Néu thau kinh dit trong moi trudng khong khi:



b. Néu thau kinh dit trong mdi trudng c6 chiéc suat n’:

1 n 1 1
D="=[|-2-1 — 4
f (n’ )<31+R2)
R>0

R <0
R=o00 <« mitphang

< mat 161

Chau y: < mat [om

CHU PE 3.Cho biét tiéu cu f va mét diéu kién nao dé vé anh, vat: xac dinh vi tri

vat d va vi tri anh d'

Phuong phap:
. 1 1 1 d
Ap dung cong thl’icza + 7= 7 (Hvak= —J (2)
1.Cho biét dé phéng dai k va f:
< N 1 1 1
Tu (2) ta dudc: d' = —kd, thay vao (1): FR I ta suy ra dudc

phuong trinh theo d, tu d6 suy ra d'.
2.Cho biet khodng cdch | = AA':
Trong moi truong hop: | = AA’ = |d' +d| < d' +d = +lI
1 1
Thay vao (1) ta dudc phuong trinh:a + — i 7 ta suy ra dudc
phuong trinh theo d, tu d6 suy ra d'.

CHU PE 4.Xic dinh anh ctia mot vat AB ¢ xa v cuc

Phuong phap: ]
[ ) |f_:! 1]
Xét su tao anh: A
g=n0 1=0&
Vid én S 0, tur cong thiic Décart L + L ! d=f
id=oonén - =0, tif cdng thic Pécart: — + — = —~ — |d' =
o & atTTT

Viy anh A’B’ nim trén mit phing tiéu dién ctia thau kinh. Goi o 1a
gbc trong clia vat qua thiu kinh.

Ta c6: AOA'B": A'B' = OA'tga hay | A’'B’' = | f|.tga = | f|.trad
Néu f > 0 — d > 0 anh that. Néu f < 0 — d’ < 0 anh 4o.

F a0 F
A 4
E
[ 4
4 F oo
d_ v _d__F
S S
T
w\\F' &
F ':'l “'-h.l_
BI
—
“E-___\__B‘H\‘l-"f
FéA'Dl

CHU PE 5.Trudng hdp hai vi tri thau kinh hdi tu cho tit mét vat AB, hai anh trén

cung mot man chan.

Phudng phap:
4F ﬁﬂ; A

Xét su tao anh: _ ?_
d=04 = 04

1 1
TacétL:d+d’—>d’:L—d,thayvéocéngthli’c:3+E:



Ta dugc phuong trinh: > —Ld+Lf=0 (%)

1.Cho biét khodng cdch "'vit - dnh" L, xdc dinh hai vi tri ddt thdu kinh:
T (*): A = L? —4Lf = L(L — 4f) , diéu kién phuong trinh (¥) c6 nghiém:
A>0—L>A4f

L—+/L?—-ALf . L+ /L?—4Lf
Nghiém c6 dang:
' ' L+/L?—4L L—\/L?—4L
dy = + 5 / —dy = 5 /

Chii y: Ta thiy d;, = d}); d| = dy do d6 hai vi tri dit thiu kinh d6i xiing
nhau qua trung diém I ctia khoang cach ti vat dén man.

2.Cho biét khodng cdch "vit - dnh" L, va khodng cdch giita hai vi B ] I |
tri, tim f:

Iy % E
OO d 1= JITILT P ST
Taco:l=0,0,=d, —d,,l =+/L?>—A4ALf hay | f = [ SR,

anh:

AL | -

CHU DE 6.Vit hay thiu kinh di chuyén, tim chiéu di chuyén ciia anh?
Phudng phap:
1.Théu kinh (0) cé dinh: doi vit gén ( hay xa) thdu kinh, tim chiéu chuyén doi ciia

. 1 1 1 d
Apdungcéngthli’c:3+E:?—>d’:ﬁ
LAy dao ham hai vé theo d: od___f° < 0, do d6 d va d' 1a nghich bién

a. Vat that (d > 0) cho anh that(d’ > 0):
Khi AB di chuyén gan thau kinh (d giam) thi anh di chuyén ra xa thau kinh (d’ ting).

Viy anh doi ciing chiéu véi vat.

b. Vit that cho anh ao:
Khi AB di chuyén ddi gan thiu kinh (d giam) thi anh di chuyén xa thau kinh (d’ ting),

ma d’ < 0 nén |d'| tang.

Vay: Anh 40 ddi ciing chiéu vat.

2.Vit AB cé dinh, cho dnh A'B’ trén man, doi thdu kinh d f 2f X
héi tu, tim chiéu chuyén doi ciia man: .
Su dich chuyén ctia man 4nh tuy thudc v;ao st bién thién ﬁ - 0 +
- , df _d A X A
CuaL—d+d—d+d_fhayL—d_f,laydaoham 1 \\ /’!i.
theo d'a—L:M L=4
od - (d—f)? -

Khao sat su bién thién L theo d suy ra chiéu chuyén ddi ctia ma ( theo chiéu chuyén doi

ctia thau kinh).



CHU PE 8.Lién hé giwa kich thudc vét sang tron trén man( chin chum 16) va kich
thudc caa mat thau kinh.

Phuong phap:
Goi S’ 1a anh diém sang S qua thau kinh, ta cé su tao anh:

0

3 s’
d=05 F )
1 1’_1 , df =

St dung hinh hoc: xét cic tam gidc dong dang dé suy ra mbi quan hé giita Dva D,
V6i Dy, D lan lugt 1a dudng kinh cta thau kinh va cta vét sang tron.
1.Vit that S cho anh S’ 1a anh thit < chum 16 1a chum héi tu.

D d -1
Dy  d
2.Vit that S cho anh S’ 1a anh 4o < chum 16 la chum phan ky.
D _|d|+!
Dy |d|
3.Vat ao S cho anh S’ 1a anh that < chum t4i, chum 16 1a chum hoi tu. _
D 1-d
Dy d -

CHU PE 9.H¢ nhiéu thau kinh méng ghép dong truc véi nhau, tim tiéu cu ctia hé.
Phuong phap:
Hé nhiéu thiu kinh méng ghép sat nhau, nén dudc xem 13 cé cling quang tim O. Ap

dung dinh Iy vé do tu: ""Pé tu ciia hé nhiéu thdu kinh méng ghép sdt nhau ( dong truc) bang
tong dai s6 do tu ciia cdc thdu kinh thanh phin''

1 1 1 1
Dpe=Di1+Dy+---+D, > —=—+—+---+ —
: ! ? fie 1 fo In

Néu fys > 0 thi hé thiu kinh 12 hdi tu. Néu fie < 0 thi hé thAu kinh 1a phan ky.
CHU DE 10.X4c dinh anh ctia mét vit qua hé " thau kinh- LCP"'.
Phuong phap: Phan biét hai trudng hop

L. Truong hop: AB - TK - ’f;_f’ -

. X o = } AaBa
Xét 2 1an tao anh: £ 415y +Aaby
' S a L'cn 4T




Léan 1

1+1/—l dy = ki ! ’
d1 d1_f1 l_dl_fl
N . A1 By d} - *
Po6 ph dai: k="——=—— — A;B; = |k|AB.
0 phong dai NG 4, 1B1 = |k _;'"IT-T
B4
By 4y
Lan 2:
HA2 :ﬁ :nVél HAl :OAl—OH VéAQBQZAlBl
HAl Un BZ E:Z
2.Truong hop: AB - 1P . TK l
\g P (LCP) 0 LB J =t
Xét 2 1an tao anh: AB tA By FALED HII'-.'“'
-,'|:|_ '-1:';_ ||d2 ﬂuﬂ
Lin 1 4-4E,
HAI :lﬁHAle—AVéAB:AlBl A_E
HA n n
Lan 2:
Ta cé: dy = OA; = OH + HA,
11 1 dof o LB, d,
- — =——=d, = Do ph dai: k==—"oE=—-—2— AyBy = |k|AB;.
d2+d’2 [ 2 dy — [ O phong dai 1.5, d, 9By = |k|A1 By

CHU PE 11.Xac dinh anh ctia mét vt qua hé "' thau kinh- BMSS".
Phuong phap: Phan biét hai trudng hop

L.Truong hop: AB - TK - BMSS

Xét 2 1an tao anh:

(o)) (BMSS)

AB b ALB, +A2Bs

d; ) Il a2 o
Lén 1:/ - , _
11 1 di fi , . A By d; E
4D == d = D0 phéng dai: = =—— o By &
oA T, AT gy, oo dd A8 d, i T
— A,B; = |k|AB. =5,

Lén 2:

21— S 1 A ,
Khoang doi anh: A1Ay = B1By, =0 =¢ (1 — —), theo chiéu anh sang.
n

Do déOAQ = OAl + AlAQ, hay OA2 = d/l + o va A2B2 = AlBl



2.Trvong hop: AB - LCP - TK

Xét 2 1an tao anh:

ap 2B ) A28z
4, 4, 4z dy
Lan I:
. 21 T 1 A , .
Khoang doi anh: AA;, = BB, =0 =c¢ (1 — —) , theo chiéu anh sang. Va A, B, = AB
n

Lan 2: L
Tacod:dy = OA; = 0OA -6
1 1 1 d2f A 2 . A2B2 dé
—t+—==——=d, = D06 phong dai: k= =—/—= = ——=
dy " dy, T g TOPHONE® 1B, s

Vﬁy A2B2 = |]{3|A1B1

s}

E

=

1

CHU DE 12.Xdc dinh anh ctia mét vt qua hé hai thiu kinh ghép dong truc.

Phuong phap:
Xét 2 1an tao anh:
AE 0] A 02 B
4 44, %
Lan I:
1 1’ 1 d
e P 1f1 1)
di di fy di — fi
. A By d} S dy — fi
D06 phong dai;] k= — —— = = — (2
> Phong & ! AB dy di — fi i )
Lan 2:
Taludn co: |de =a—dy| (3)
111 da f2
- 4+ - == d. 4
d2+d2 f2_> > dy— fo )
, . Ao By ds fa dy — fo
Do phong dai: kg = —= = —-2 = — = — (5
> Pong & ? A By ds dy — fo fo )
5 E
E . .
P T s
m i} A | ':'1
1 Ez

ﬁ%g“hr\ﬂz

2



Chu y:D6 phong dai anh cuia hé:

:A2B2 :A2B2A131 — ko ke :d_/gd_i: fa Ji _ (dé—f2) (d/l_f1:
AB A,B, AB My dy (dy — fa) (dh — f1) fo i

Fne

CHU PE 13.Hai thiu kinh dong truc tach rdi nhau: xac dinh gidi han ctia o = O; Oy(
hoiic d; = O, A) dé anh A, B, nghiém ding mét dieu kién nao dé ( nhw anh that, anh ao,
cung chéu hay ngudc chieu véi vat AB).

Phuong phap:
L.Truong hop A;Bs la thét ( hay do )
Xét hai lan tao dnh nhu cht dé 12
a. Néu A, B, cb dinh, (O,) di dong:
Tit phuong trinh (1), (3), (4) ta thiét 1ap dudc biéu thic d, theo a

Lap bang xét dau d), theo a, d&€ A, B, 12 anh that thi d), > 0, néu A, B, 13 4nh 4o d), < 0,
tu d6 suy ra gidi han cua a.

b. Néu (Oy, O,) cb dinh,AB di dong:
Tit phuong trinh (1), (3), (4) ta thiét 1p dudc biéu thic d) theo d;.

Lap bang xét dau d,, theo dy, dé AyB, 12 4nh that thi d), > 0, néu A, B, 13 &nh 4o dy < 0,
tu d6 suy ra gidi han cua d;.

2.Truong hop A3 B, cung chiéu hay nguoc chiéu véi vat
Xét hai lan tao dnh nhu cht dé 12
T phuong trinh (2), (5) ta thiét 1ap dudc biéu thiic kye theo a hodc d;.
Néu Ay B, cung chiéu v6i AB thi kys > 0.
Néu Ay B, ngudc chiéu véi AB thi ks < 0
i CHQ PE 14.Hai thiu kinh dong truc tach réi nhau: xac dinh khoang cach o = 0,0
de anh cuoi cung khong phu thudc vao vi tri vat AB.
Phuong phap:
Tir chii dé 12 ta thiét 1ap biéu thiic kys theo d; va theo a

s fife

© difa— (fi+ f2)] = fila — f2)

D& ks khong phu thude vao d; thi hé s ding v6i d; phai triét tiéu.

Ta c6 diéu kién: a — (fi + fo) = 0 hay

Chu y: C6 thé nhan dudc két qlia bang cach xem hé thiu kinh 12 vo tiéu, nghia 1a F] = F,




CHU DE 15.Xac dinh anh ciia vét cho bdi hé "théu kinh - guong phing".

Phuong phap:

1. Truong hop guong phdng vuéng goc vdi truc chinh:

Xét 3 1an tao anh:

e
4— 45— A i
d a .
S P
Lén I:
11 1 di f o dy f
- +—==—=d;= Do phong dai: k) = =——=—
Q@ T T T g oy Poproneda l A A
Lén 2:
Ta ¢6: | dy = a — d) (( ludn nhu vay)
Ta c6 Ay B, dbi xiing véi A, B, qua guong phang, do d6 dy, = —dy = d, — a
i Ay By d,
b0 phong dai ks = =—==—-==1 Vay: AyB, = AB
0 phong dai ~z 1,5, d, dy. Ag 5o 1D
Lén 3:
Ta c6: d3 = a — dj,
ds dy f dz — f
. A3 B3 ds /
b0 phong dai: k3= — = —— = —
) PRong &8 ’ Ay By ds ds — f i E
Chu y:D06 phong dai anh cda hé: = s foo
AsBs  AsBs AyBy A1 By ds dy IR -
kne = = = kg.ko.ky = —=— 5, |
’ AB A2B2 A1B1 AB d3 d;

2.Truong hop guong phdng nghiéng mét géc 45° so vdi truc chinh:

Xét 2 1an tao anh:

e
4 9 Hﬂz &
Lan 1: , ‘!:"2 Gp
1+1:l—>d’1: di fr .
di dify di — fi E 450
. A1 By d/l i e r ."ﬂl
Do phong dai: ki = — = —— = — ] LI :
U D AR b df AT T ok
Ta c0: | d2 = a — d} | (1udn nhu vay) By

Lén 2:

Ta c¢6 AyBs d6i xting véi A;B; qua guong phéng, do d6 : OyA; = O, A4, Al/OQ\A2 =

2 x 45 = 90°



Vay: Ay Bs song song véi truc chinh va A, By = A1 B
3.Truong hop guong phdng ghép xdc théu kinh ( hay théu kinh ma bac):
Thuc hién nhu truéng hop 1

Nhung chu y :
a = 0. Lac do: dgz—da;dé:—dg;dgz—déﬁdgz—da E
1 1 1 -
Viy: — + — == (1 t
ot a7 (1)
1 1 1 1 1 1
Vi — 4+ =-hay ——— == (2
s dy f A & ]
Cong (1) va (2) ve theo ve ta dugc phuong trinh:
11 2 1 ‘

DAy la cong thic ctia guong cau 16i ( hay 16m): | foe =

!
2

4.Truong hop vit AB ddt trong khoang giita thdu kinh va guong phdng:
Phan biét hai truong hop:
a. Anh A'B’ cho bi thiu kinh:
xét mot 1an tao dnh
0

Af—— sy

d &

11 1, df o AR d f
it 7 d d—f Coplonscal "= 5 d_ d—f

b. Anh A”B" cho bdi gudng- thiu kinh: xét hai Ian tao anh

AR P iE; AR
4 1) Hdz 1
Lan 1:
Ta c¢6 A, B, dbi xting v6i AB qua guong phang, do d6 :

Lan 2:
Tacdds=a—d, =2a—d B

T

1+1_1_>d,2_ dof g‘g‘ﬁfE_TfS";

i.':':'

d2 dy, f o f il
Do phong dai: kg = dy _ A5 B
¥ p g e 2 — dQ - m

CHU DE 16.X4c dinh anh ciia vat cho béi hé "thiu kinh - guéng cau".

=

e



Phuong phap:
1.Truong hop vit AB dit trude hé "' thdu kinh- guong cdu"':

Xét 3 1an tao anh:

4B = i By e & By B

d ! U

S (O
Lan 1:
1 1 1 di f s . A, B;
- — == d' = 1 Do ph dai: k| = — =
d1+d/1 f—> 1 dl_f () 0 phong dai 1 AB
Lén 2:

Ta ¢6: | dy = a — d) |[( ludn nhu vay)

1 1 1 d2fc

e £7) YN

g~ @ ds — J.

AQBQ - _d_/g o fc
AlBl d2 d2_fc

Do phong dai:  ky =

Lén 3:
Ta co: ds = a —d)
1 1 1 ds f
- —=— 3)—=d,=
d3+dg f (3) 3 ds — f
4B, f

DO phong dai: k3 = =3 = _
O phong dad 3 1,5, ds &= 7

Chu y:D6 phong dai anh cia hé:
Ang Ang AQBQ AlBl dé dé d/l
- - = ]{?3.]{?2.]{31 = | =
AB AQBQ AlBl AB d3 d2 dl

Fne

2.Truong hop hé "théu kinh- gwong cau' ghép sdt nhau:
Tacéd: a = 0105 =0,do d6: taco: d, = —dy;  dy = —dy
Tu (1), (2), (3) ta dudc hé phuong trinh:

(1.1 1 (111
IR
%de_lé :¥<—> —%ﬂL% :% Cong ve theo ve, ta dudc:
— = == 4= ==
1 2 1 1 1 1
bit:|—=-+ —|tadudc:|— + — = —
' fhé I Je dy dé fhé

Vay: hé da cho tuong duong vi thau kinh, c6 tiéu cu fie.
3.Truwong hop vit AB dit giita thdu kinh va guwong cdu:
Phan biét hai truéne hop:

1
— + —

i

1
ds

2 1

f ok



a. Anh A’B’ cho bdi thiu kinh:
xét mot 1an tao dnh
ap— 9 A'F

d &

1 1 , df o . AR’ d
+ 77 d i 0 phong dai: & =5 7




b. Anh A”B” cho bdi guong- thiu kinh: xét hai 1an tao anh

s 4y A'B
4 1) Hdz N
Lan 1:
d1 = a — d
d/ — dlfC
! dl - fc
. B, d
Do phéng dai: k) = ——t = L
0 phong de 1 T5 d
Lén 2: )
Ta co: dy = a — dj B F
LIS N Y N
d2 d, f dy — f 4 n
d/ An Bn B E
D6 phéng dai: ky = ——2 = 1
0 phong de 2 s —A1B1

Chi y:Néu 4nh cubi cling ¢6 d6 cao khong ddi khi dich chuyén doc theo truc chinh: tic
la anh B3 chay trén tia phan xa cuoi cung song song vdi truc chinh khi vat B chay trén tia t6i
song song véi truc chinh. Bai toan quy ve: Mot vdt & vo ciing qua hé cho danh J vo ciing




PHU LUC:
CACH XAC PINH TINH CHAT ANH CUA VAT QUA THAU KINH

1.P6i vdi thau kinh héi tu:

Vit thit;

1o e

gl

S S

Il

2.D6i véi thau kinh phan ky:

Lohthgt
-
.'.
0
#
S
;.
‘
1 ‘ 3 4 Vitdo
————— - £o-- Ao — - - ————
Tt thit E S
: i /f ¢ .~ 1 o
w F} [
/?‘h S SO,
" - L i
- N Pt i
ral 2 i
4=
A e F
- .
- - 20
/.f -~ Ui
- )___p""-_ 3o
-
—
d'/ _;'-_f
ST
[ ] .
, Arhio




PHAN 11

PHUONG PHAP GIAI TOAN VE MAT
VA CAC DUNG CU QUANG HOC BO TRO CHO MAT

CHU PE 1.Miy anh: cho biét gidi han khoang dit phim, tim gidi han dit vat?

Phudng phap: iR ()] L
Xét su tao anh: d d'
1 1 1 d’
ap dun thic: — 4+ — = — d=
p dung cong Cd+d’ f—> 77
Khi: d,, < d <d,,. thay vao trén ta dudc dpin < d < dpas

CHU PE 2.Mdy anh chup anh clia mot vat chuyén dong vuéng goc véi truc chinh.
Tinh khoang thdi gian t6i da mé ciia sip ctia ong kinh dé anh khong bi nhoé.

Phuong phap:

Goi ¢ 1a thoi gian mé cla sap.Vat A doi duoc mot doan s = v.t. Anh doi duge mot doan
/ ! A
s =AAl.

/ d/
Tacé:k:%:—gz—df—f—ns = |k|.s = |k|.v.t _
Goi e 12 d6 nhoe cho phép trén phim. Diéu kién d€ cho anh -
: : phep p C V?ﬁ“ﬂ%_
e
s <e<s|klvt<e hay |tn=——
U|]€| o

CHU PE 3.Mit cén thi: xac dinh do tu cha kinh chita mit? Tim diém cuwc cin méi
&. khi deo kinh chura?

Phudng phap:

a.Cdch chita: Nguoi dé phdi deo thdu kinh phén ky c¢6 dé tu thich hop sao cho nhin ré
vdt & vo cuing khéng diéu tiét.

So dd tao anh:

: ) | i
S(l. ) ( ) S =C\f mat S ”EH

d 4=0C,
Ta co: 1 + l = i
d d e o _’—"“‘ﬂf::;\
]
hay f, = d' = -0C, bo tu: Dy, = fi S'EClel \“'L,_,/jv
k

. A" A gl
b.Diém cuc cdn moi:

. /\7 A N . /\? A /. . 7’
diém cuc cdn cu C, la dnh do cua diém cuc cdn mdi &, khi deo kinh.



Xét su tao anh:

L C
4=0¢, d1=0G e D
_ . ! = L 000
Taco:d=0A=0E; d=0A=-0C,.,vay:d= d/d ff hzg, PL—':E 1 IIEUH

CHU PE 4.Mit vién thi: xac dinh dé tu ctia kinh chita mit? Tim diém cue cin méi
&. khi deo kinh chura?

Phuong phap:

a.Cdch chita: Nguoi dé phdi deo théu kinh hoi tu cé dé tu thich hop sao cho nhin ré vt
d gan nhu mat nguoi binh thuong.

So dd tao anh:

Soo—D g 1 gy

d '=-OC,\,
1 1 1 dd'
Tachd = + — = — —
a co d+d’ 7 T i1 d
1
bo tu: Dy, = —
>t D=

b.Piém cuc cdn mdi: diém cuc cin cii C, la dnh do ciia diém cuc cdn mdi &, khi deo
kinh.
(] .
g @ =(a0)
d o AT

.....

dFf SEC Ss¢, jOkD v

Ta c6: d = OA = O&,; d’:m:—OCc,vay:d:d/_f

CHU DE 5.Kinh lip: xac dinh pham vi ngam chirng va dé boi giac. Xac dinh kich
thuGc nho nhat caa vat AB,,;,, ma mat phan biét dudc qua kinh lip

Phuong phap:

1.Xac dinh pham vi ngdm chung cvia kinh lip:

Xét su tao anh:
L T
i d!

Tacod:d=0A; d =—-0A



1 1 1
Apdung d+d’ —?
df
— = 1 !
SR o
' ! e
Do phong dai: k = -7 (2) ! iy
| .
CVJL'C,: Fa

*Khi ngam chung & cuc can: cho A’ = C.nénd, = -0,C. = —(0C. — 1);

d.f
) —d, =<
(1) —d "
*Khi ngém chiing & cuc vién: cho A’ = C, nén d, = —0,C, = —(0OC, — 1);
(1) = d, = -1
Cod - f

Viy: Pham vi ngim chiing cta kinh lip: d. < d < d,; hay kho4ng ngim chung:

Ad = d, —d.
Chii y: Néu mit khong tat thi C, = 0o — d, = f
2.Xdc dinh dé bji gidc ciia kinh hip:

« tga

d/

¥

Ta c6, do boi gidc tong quat: G = — ~ . (2) E
Qo gao
Ve 1 AB _AB AB _ AB T___ﬂ?ﬁ'ﬁf—_\*
; _ _Aab. — = =
IN=0c, " P YT o4 T a1 C
A'B D b
Th ao (2):|G = . 3
ay vao (2) a1 Mg @
- d/
*Khi ngam chung 6 cuc can: |d'| + 1 =D; (3) —|G. = |k| = ‘ — d—c
. N .x b
*Khi ngam chung & cuc vien: |d'| + 1 = OC,; 3) —|G, = |kv|.OC vOi | ky| = ‘ -

*Khi ngim chiing 6 vo cling: | G =

I

*Chu y:Néu mét dit tai tiu diém anh F’ cia kinh ldp thi:

) df df
Ta co: | = f; '=—— h =
a co fio || a7 ay d o
/
S -

h du
7 f 7 thay vao (3) ta dudc:



) P
fd o f
(f‘@(m#ﬁf)

G:

Viy: khi mit dit tai tiu diém cta kinh lip, d6 bdi gidc cta kinh ldp khong phu thude
vao vi tri dat vat.

3.Xdc dinh kich thudc nho nhét ciia vat AB,,;, ma mdt phdn biét duoc qua kinh lip:

Goi « 1a goc trong anh qua kinh lap (L).
A'B’ k.AB
[ +1 |d]+1

Diéu kién dé€ mit c6 thé phan biét dudc vat AB 1a: & > auni, ( ning sult phan ly cia
mét).

Ta ¢o: tga = R Qpaa (4)

kAB ] + 1 .
4 > Omin AB > min o~
()—>|d/|+l_a — = k‘ (87 :“-,.h‘_“

j: émﬁ
!
)
Hay ABmm%amm FEa op Hk‘LQ__

*Khi ngém chung 6 vo cuc: o =~ tga = T — ABpin = f.-Qumin

CHU PE 6.Kinh hién vi: xdc dinh pham vi ngam chiing va dé bdi giac. Xac dinh
kich thudc nho nhat cua vat AB,,;,, ma mat phan biét dugc qua kinh hién vi

Phudng phap:
1.Xac dinh pham vi ngdm chung cvia kinh hién vi:

Xét su tao anh:

AR — 2 4B = AP (d0)
d a4 || & dj
Xét 1an 2: ]
dj f> o P I

Ta ¢6: dy = 1 4 Bk ,
-l o P P
Xét lan 1:
Taco:dy=a—d, —d,=a—dy (2) .
di fi P
3 e
dy — fi ) £

Ta co: di =

*Khi ngam chiing & cuc can: cho A’ = C, nén d, = —0,C.;
(1) = doe (2) = di; (3) = due



*Khi ngam chiing & cuc can: cho A’ = C, nén d,, = —0,C,, ;
(1) = day  (2) = 3 (3) = duy
Vay: Pham vi ngém chung cua kinh hién vi: dy. < dy < dyy: hay khoang ngém chung:
Ady = dyy — dy.
Chi y: Néu mit khong tat thi C,, = oo
2.Xdc dinh dé béi gidc ctia kinh hién vi:

Ta c6, d6 bdi gidc tdng quit: G = - ~ tgo (2)
ap  tgoy

. AB AB AsBy  AyBs
Vo tgag — —— =22 pga = -

PN Eo0 T e YT 04, T 4

AQBQ b

Thay vao (2): |G = ky.k 3

ay vao (2) AB | = |ky.ko|. @ 3)

*Khi ngam chiing 6 cuc can: |dy| = D; (3) —| Ge = |kickac| |

d d!
V6i: ke = — <5 kye = ——2¢
' ! dlc ? d2c
* . < N 2, X / D
Khi ngam chuing 6 cuc vién: |d,| = OC,; (3) — = |k1okoy| . — oC
d d!
V6i: kyy = — =25 koy = ——22
' ! dlv ? d2v
. NN ob y
*Khi ngam chung ¢ v0 cung: |G, = I hodc | G = |k1|Goco |-
1-J2

Trong d6: 6 = a — (f1 + fo)
3.Xdc dinh kich thwéc nhé nhdt ciia vit AB,,;, ma mdt phén biét dudc qua kinh hién
vi:
Goi o 1 gbc trong anh qua kinh hién vi .
A1By ki.AB d} AB
= = 7.5 = Opqd (4)
do do di ds

Diéu kién d€ mit c6 thé phan biét dudc vit AB 1a: & > auni, ( ning sult phan ly cia
mét).

Ta co: tga =

d, AB didy
W= gg = AP =m0
dyd
Hay ABmm = #Oﬁmin
d
¢ S A AB AB
*Khi ngdm chung J v0 cuc: o =~ tga = = il — ABpin = é.amm
fo fo ks



CHU DE 7.Kinh thién vin: xéc dinh pham vi ngim ching va dé boi gidc?
Phuong phap:
1.Xac dinh pham vi ngdm chung ciia kinh thién vin:

Pham vi ngdm ching la khodng doi ciia thi kinh O dé dua dnh do AsBs vao gidi han
nhin ro cua mat.

Xét su tao anh:

AR — 2 4B = AP (d0)
& a4 || & d3

Vi:dy =oconénd, = f; ;mady, =a— d] nén:
a=fi+dy (1)
*Khi ngdm chiing & cuc cin:
cho A’ = C,nén d,, = —0OC,;
!
— d2C = /d20f2
d2c - f2
(1) — Q¢ = fl +d2c
*Khi ngam chiing & cuc can: cho A’ = C, nén d,, = —OC, ;
_ dy fo
dév - f2

Viy: Pham vi ngim chiing cta kinh hién vi: a. < a < a,; hay khodng ngim chung:

- d2v

(1) _>a'v:f1+d2v

Aa = a, — a,
Chi y: Néu mit khong tat thi C,, = oo

2.Xdc dinh do béi gidc cua kinh thién van:

« tga
Taco: G=—~ —
h e ap  tgag
AB AB
Véi: tga = cll L, tgag = } :
2 1
Vay: |G = S
L Biea)
* Khi ngdm chiing & cuc cin: G, = S “'ha FeiFy

d2c ........ - [ /— il |
B
i C‘v - I:Il ffﬂf:?

d2v
_h

_f2 %

* Khi ngim ching 6 cuc vién: G, =

*Khi ngam chiing 6 v6 cling: G



PHAN 12

PHUONG PHAP GIAI TOAN VE HIEN TUGNG TAN SAC ANH SANG

CHU PE 1.Su tan sic chum sdng tring qua mét phin cach gitra hai méi trudng:
khao sat chum khiic xa? Tinh géc léch bdi hai tia khiic xa dén sac?

Phudng phap:
Ta co: ngg < 1 < Nyim

Ma: A=< dodé: Aas > A > Aim
n

L. . .. sin ¢
Ta co: sini = nsinr do do: sinr = —
n 1

Vay: |rgs > 1 > Tim 1 33

tim

Vay: Chum khic xa ¢6 mau cau vong xoe ra: tia do 1€ch it nhat, tia tim 1éch nhicu nhat.
Goc 1€ch bdi hai tia: Ar = rgy — rgm

CHU PE 2.Chim sang tring qua LK: khao sat chum tia 162
Phuong phap:

sin il

Ta c6: sini; = nsinr; — sinr; = Vay: 146 > 1 > T1tim
Ma:A=ri+ry—=ro=A—-11 — ras <72 < Toyim

Qua AC": ta cO: nsinry = sinis Vay: iogs < @ < iotm

Vay: Chum khiic xa c6 mau cau vong xoe ra: tia do 1éch it nhat, tia tim 1éch nhiéu nhat

CHU PE 3.Xdc dinh géc hgp béi hai tia 16 ( dé , tim)ciia chiim cAu vong ra khéi
LK. Tinh bé rong quang phé trén man?

Phuong phap: Dua vao goc 1éch: | AD = Dy — Dgs

1.Trudng hop LK c6 gbc chiét quang nhé: D = (n — 1) Ayqaq
Vay: AD = (ngm — Nas)

H
2.Truong hop A 16n: D =iy + iy — A :
A . . .II}"""I»D

Vay: AD = (igm — T2d5)
T

. [
3.Bé rong quang pho: AD =tgD = pi Vay: | = d.AD

CHU DPE 4.Chum tia téi song song cé bé rong a chita hai biit xa truyén qua BMSS:
khao sat chum tia 16? Tinh bé rong cuc dai a,,,, dé hai chum tia 16 tach réi nhau?

Phudng phap:



Do tinh chat BMSS: hai chim tia 16 13 hai chim song song. Mudn hai chum tia 16 tach
r61 nhau ta Cé:]ljl S [1]2 = H]Q — H]l

a
Hay: —— < e(tgrs — tgr1) — tmax
coS %

Y
N




PHAN 13

PHUONG PHAP GIAI TOAN VE GIAO THOA SONG ANH SANG

CHU DE 1.Xdc dinh buéc song A khi biét khoang van i, a,, D

Phuong phap:
. AD ¥
Ap dung cong thic: i = — — A = i
a D
Chu y:
lum = 10"%m = 103mm
Inm = 10"2m = 10~%mm M
d
Ipm = 1072m = 10"%mm Sl|

14° = 10~ = 10~ "mm 3 I%K ) i‘O

. I S . [ .
Chu y: Cho n khoang van trén chieu dai l: Taco:n =-+1 — i =
1

n—1
CHU DE 2.Xac dinh tinh chit sing (t5i) va im béc giao thoa ing véi mdi diém trén
man?
Phuong phap:
AD

*Tinh khoang van i: i = —
a

A L2 xz
*Lap ti: p = ﬂ
1

Néu: p = k( nguyén) thi: z,; = ki: M 1a van sang bac k.

P 1 1 P
Neu: p =k + i(bén nguyen) thi: xy; = (k + 5)@ M 1a van toi tha k£ — 1.

CHU PE 3.Tim s6 van sang va van toi quang sat dudc trén mién giao thoa

Phuong phap:
AD . P
*Tinh khoang van i: ¢ = —; Chia ntta mién giao thao: [ = OP = TQ
a
oP
*Lap ti: |p = — = k(nguyén) + m(1€)
i

Két luan:
Nita mién giao thoa c6 k van sang thi cd mién giao thoa c6 2.k + 1 vén sang.
Néu m < 0,5: Nita mién giao thoa c6 k vén tbi thi ci mién giao thoa c6 2.k van toi.

Néu m > 0,5: Nita mién giao thoa c6 k + 1 van t6i thi ca mién giao thoa c¢6 2(k + 1)
van t0i.



CHU PE 4.Trudng hdp ngudn phat hai dnh sang don siac. Tim vi tri trén man & dé

¢o su trung nhau cua hai van sang thudc hai hé dén sac?

Phuong phap:

M D
Dbi véi bic xa A;: toa d6 van sang: x; = kll—.
a

A D
Dbi véi bic xa Ag: toa do van sang: xo = k22—.
a

Dé hé hai van tring nhau: o1 = o hay : kiA\| = kodo k€ Z
Suy ra cac cap gia tri cia ky, ko tuong Ung, thay vao ta dudc cac vi tri trung nhau.

Chu y: Chi chon nhiing vi tri sao cho: |z| < OP

CHU PE 5.Trudng hdp giao thoa anh sing triang: tim dé rong quang phd, xac dinh

anh sang cho van t6i ( sang) tai mot diém (z,,) ?

M.

Phuong phap:
1.Xac dinh do rong quang phé:
AD D ) ) MD
Toa d0 van sang: v = k—; Buc xa do: x4 = kdd—; Bic xa tim: z; = k; !
a a
D

D06 rong quang phd: A = 24 — 2, = (kg Aa — kt)\t);

. D
Quang pho bac 1: kg = k; = 1 nén Ay = (Mg — )\t); ;

) D
Quang pho bac 2:kqg = ky =2 nén Ay = 2(A\g — \p)— = 24, - -+
a

2.Xdc dinh anh sang cho van 10i ( sdng) tai mot diém (z1):

. AD .
Toa d6 van toi: = = <k+2) SA=—T )

a 1
D|k+ =
Ta co: A < A < Ag, tu (*) ta duoc ki < k < ks

K&t luan: C6 bao nhiéu gia tri nguyén ctia & thi c6 bay nhiéu anh sang bi "thiéu"( tdi) &

CHU DE 6.Thi nghiém giao thoa vdi anh sang thu’c hién trong méi truéng co chiéc

suat n > 1. Tim khoang van mdi i'? Hé van thay déi thé nio?

Phuong phap:
ND
a

A N A s )\D A N A A .
Trong moi truong khong khi: i = —;  Trong mdi trudng chicc suat n: i’ =
a

-/ /
. A v 1 _ 1
Lapti: - = —=-=——1i=—
T A ¢ n n
Vay: Khoang van giam, nén so van tang, do d6 hé van sit lai.

CHU Dﬁ 7.Thi nghiém Young: dat ban mat song song (e,n) truGe khe S; (hodc S»).

oA N A . A L3 A A A
Tim chiéu va d¢ dich chuyén cua hé van trung tam.



Phuong phap:

Trong BMSS: thdi gian 4nh sang truyén qua BMSS la: ¢t = —. V6i thoi gian niy, 4nh

e
A
sang truyén trong moi truong khdng khi mét doan e’ = t.c = —.c = n.e. Viy ¢/ = ne goi la

v
quang trinh cla anh sang trong moi truong chiec suat n. Ki hiéu: [¢] = n.e

Hiéu quang trinh: §' = [S20'] — [S10'] =dy —dy — (n — 1)e

D€ tai O’ 1a van trung tim: &' = 0, vay: dy — d; = (n — 1)e EWOI
. ar n—1)eD |
Taco:dQ—dlzﬁ,vay;x:% z// o

Két luan: Vay, hé van dich chuyén mot doan  vé phia BMSS ( vi 2 > 0).

CHU DE 8.Thi nghiém Young: Khi nguon sang di chuyén mét doan y = S5’. Tim
chiéu, do chuyén ddi ciia hé van( van trung tam)?
Phuong phap:
Hiéu quang trinh: ¢’ = [5'5,0'] — [S'510'] = ([9'S2] —[S'S1]) +
([5:0] — [$10']) = (5'S: — §'S1) + (dy — db)
bé O’ 1a van trung tam: ¢’ = 0 hay: (5'Se —5'S1)+(de—dy) =0

] ax ay <A
Taco:dy—dy = —; S§'S5—5'S; = —=, thay vao trén ta dudc:
2 ) 2 1= Ty y : S:gf‘%\
r = —ﬁy. Vay: Hé van dich chuyén ngudc chiéu dich chuyén % o
D o X
clia nguon sang S, dich chuyén mot doan: |z = oY o D 0
R

CHU DE9 Nguﬁn sang S chuyén dong vdi van toc 7 theo phudng song song véi
S155: tim tan so suat hién van sang tai van trung tam O?

Phuong phap:
Hiéu quang trinh: § = [S'5,0] — [S'S10] = ([S'S2] — [S"S1]) +
([S520] — [$10]) = ('S, — §'Sy) = —2

D .
Tacé: d€ O lavansang: d = kX k€ Z ].E I
Aoay av.t : i 0
Vay: o = kA o —= = k) 5
AR A A A . k- av
Tan so suat hién van sang tai O: | f = TTND N3 1|- D

CHU PE 10. Tim khoang cach a = S;.9; va bé rong mién giao thoa trén mot s0 dung
cu giao thoa?

Phudng phap:

1.Khe Young:

a = 5153

PQ: d6 rong mién giao thoa thudng cho biét.



2.Luong lang kinh Frexnen:

S qua lang kinh thu nhét cho anh 40 S;. S qua ling kinh thu hai
cho anh 40 Ss.

Khoéang ddi anh: SS; = 5SSy = 25Ttgl ~ 251(n — 1) A a4

PQ 10

S$.S, IS

— PQ

St dung tam giac dong dang:

3.Hai nita thdu kinh Billet
S1, S3 1a nhting anh that.
Véi: d = ——
i 7
Ta c6: 515 B d+d
0,04 d
PQ SO

22 .p
0104 d @

4.Guong Frexnen

— 5152

S, S2 1a nhiing anh ao.

Tacod:a =515 = R.200,44

PQ 10

-~ _.p
S15y IS @




PHAN 14

PHUONG PHAP GIAI TOAN VE TIA RONGHEN

CHU PE 1.Tia Ronghen: Cho biét van téc v clia electron dp vao dbi catot: tim
Uak?
Phuong phap:
"Céng cuia luc dién truong ( thé néng ciia dién truong) chuyén thanh dong ndng ciia
electron téi dobi catot"

§mv2 = eUx nén:

26UAK
v =

m

— Usrx =

mu?
2e

CHU DPE 2.Tia Ronghen: Cho biét van toc v cha electron dip vao dbi catot hoit
Uak: tim tan so cuc dai F,,,, hay bugc song \,,;,,?

Phudng phap:

"Déng ndng ciia electron chuyén thanh ndng luong ciia tia X va nhiét ndng dé nung nong
Catot”

1

§m7)2 = hf + Wt (*)

1. Cho v: tim f,,4, hay Ain?

1 mu?
* —_ — 2 > = —
(*) 2mv > hf hay| fia o7
1 he 2he
(= gmv* = 5o hay | din = 05

2. Cho U: tim f,4, hay Apin?

1 2
Ta co: imv2 = eU , nén phuong trinh (*) viét lai: ‘ el = hf + W, ‘ (%)

U

(%) eU > hf hay | fras = —6h
h h

()= el = == hay | Ain = —

CHU DE 3.Tinh luvu lugng dong nuGe lam nguoi dbi catot ctia 6ng Ronghen:

Phuong phap: Phan biét hai trudng hop

1. Khi biét dong ning Eq ctia electron ( hay van toc v): B qua ning lugng cla lugng tii
so vOi nhiét nang.

1
Ta co: Wt = nEd = nimlﬂ ma Wt = Q = MC(tQ — tl)

Suy ra khoi ludng ctia dong nudc khi c6 n electron dip vao dbi catot:



nmu?

M= 2C(t; — 1)

2 M .
Suy ra luu lugng nudc ( tinh theo khoi lugng): p = 7; tinh theo thé tich: L = %( D:
khéi lugng riéng ciia nudc)
2. Khi biét cong suat P hay hiéu dién thé U:
Taco: W=Pt=Ult =W, =UltmaW,=0Q = MCAt
P P M
Suy ra khoi lugng ctia dong nudce, suy ra luu lugng nude ( tinh theo khoi lugng): 1 = -

tinh theo thé tich: L = %( D: khéi lugng riéng ctia nudc)



PHAN 15

PHUONG PHAP GIAI TOAN VE HIEN TUGNG QUANG DIEN

CHU Dﬁ 1.Cho biét giGi han quang dién ()\¢). Tim cong thoat A ( theo don vi e1/)?

Phuong phap:
. h h
Ap dung cong thic: A\g = N
A Ao

Véi: h = 6,625.10734 J.s;c = 3.10°m /s

. 1

Oi i: eV:1leV =1,6.10717 1J=——
Doi ra don vi: eV: 1eV ,6.1077J — 1J 1.6.10-1 eV

CHU DE 2.Cho biét hiéu dién thé ham U,. Tim déng ning ban dau cuc dai (Fgmax)
hay van toc ban dau cuc dai( vo,,..),hay tim cong thoat A?

Phuong phap:
1.Cho Uy: tim Egpay hay vomaz
Dé dong quang dién triét tiéu (I = 0) ( hay khdng c6 electron nao biic ra dip vé Andt la:

déng ndng ban dau cuc dai ciia quang electron bdng céng ciia luc dién truong cdn.

1
Ta ¢6: Egmax = €|Uy| hay §mv§mm = e|Uy]

2|U,

Vﬁy Vomazxr = | h|
m
2.Cho Uy, va )\ (kich thich): tim cong thoat A:
. h 1
Ap dung phuong trinh Einstein: TC =A+ imvgmm = A+ e|Up|
h

Vay: | A= TC — e|Up|

CHU Dﬁ 3.Cho biét Vomaz cUQ electron quang dién va \( kich thich): tim gidi han
quang dién \(?

Phuong phap:
. h h 1
Ap dung phuong trinh Einstein: oy —mud .
A A 2
h
Vay: | do = ‘

he 1
7 - §mU0max

CHU Dﬁ 4.Cho biét cong thoat A (hay giGi han quang dién \;) va A( kich thich):
’I‘im Vomax ?

Phuong phap:



. h 1 2 (h
Ap dung phuong trinh Einstein: TC =A+ Emvgmm = | Vomaz = (| — (—C — A)
m

he hc 1 2hc 1
Hay )\ )\0 _mUOmax - Vomaz = m X - )\_0

CHU PE 5.Cho biét Uk Vi vgmee. Tinh van toe chia electron khi tdi Anbt ?

Phuong phap:

. N p 1 1

Ap dung dinh 1y vé dd bien thién dong ning: 5”“’3& — imvgmm = eUagk
2e

Vﬁy VA = _UAK + UOmax
m

CHU DPE 6.Cho bibt vgyme, va A.Tim diéu kién cia hi¢u dién thé U, dé khong cé
dong quang dién (/ = 0) hoac khong c6 mét electron nao tGi Anot?

Phuong phap:
*Budc 1: Tim hiéu dién thé ham U, ( cha dé 2):
h
Ta duoc: Uy, = — (—C — A)

e\ A
*Budc 2: dieukién d€ I = 012 : Upx < 0 va |Uag| > |Us|
he
Vay: |Us < —= — — A
ARE 6()\ ) Ty

CHU PE 7.Cho biét cudng dé dong quang dién bao hoa (I,;,) va cong suit ctia nguon
sang. Tinh hiéu suat lugng tu?

Phuong phap:
1.Goi n 1a sb electron biit ra khéi K trong thoi gian ¢:

. i
Tacé:]bh:%:% Vay: [n =2t (1),

2.Goi n' 1a s6 photon dap vao K trong thdi gian t:

< A , he
Nang lugng cua mot photon(lugng ti): € = hf = 5y

h
Nang lugng ciia n’ photon: £ =n'.e =n'.hf =n'. TC

. N E ".h P)\
Cong suat ciia nguon sang: P = — = n.ne Vay: |n/ = (2)

t A hc

) So electron biic ra khéi K
3.Hiéu sult luong t; H = “2 SN P T B0 2 00% - (3)
So photon dap vao K

Ple

bth

H = 100%

Thay (1)& (2) vao (3) ta dudc:



CHU DE 8.Chiéu mot chum sang kich thich ¢6 budc song \ vao mét qua cau ¢b lap
vé dién. Xac dinh dién the cuc dai cia qia cau. Noi qua cau véi mét dién tré R sau dé noi
dat. Xac dinh cudng do dong qua R.

Phuong phap:

1.Chiéu mét chivm sdng kich thich cé budc séng )\ vio mét qiia cdu cé ldp vé dién. Xdc
dinh dién the cuc dai cua qua cdu:

Ban dau dién thé ctia qlia cau co 1ap: V = 0.

Khi chiéu chum sang kich thich, electron btic ra lam qua cau tich
dién duong (+e) va dién the V' tang. Nhung di€n thé V' nay lai
can trd chuyén ddng biit ra ctia cic electron 1am cho voyg, gidm,

nhung V tiép tuc ting. )
V ngung tang khi V' = max lic d6: dong ndng ban dau cuc dai
cua electron quang dién bang thé nang cua luc dién trudng. F
1
2. 2 _ s
Ta co: 3 M Vomaz = e.Vinaz ¥y =l

2.Nbi qud cdu vdi mét dién tré R sau dé néi dat. Xdc dinh cuong dé dong qua R:

N A N “ A U Vmax S
Cuong d6 dong dién qua R: [ = = hay [ = 7 (vi: Vg, = 0)

CHfJ’ PE 9.Cho ) kich thich, dién truong can E, va budc song gidi han )\,: tim doan
duong di toi da ma electron di dudc.

Phuong phap:
, N p 1 1
Ap dung dinh 1y vé dd bién thién dong nang: Emv% — Emvgmm =FE.=—eEs (1)
. 1
bé s =markhivg=0 (1)— Emvgmm = eFEsmaz (2)
. h h 1
Ap dung phuong trinh Einstein: ne_ney —mv%mm
Ao K
he (1 1
Thay vao (2) ta dudc: | Syae = 6—; (X — )\—0) mx E B

CHU DE 10.Cho A klch thich, budc song gidi han Ao va U4 : Tim ban kinh 16n nhét
caa vong tron trén mat Andt ma céc electron tu Katot dap vao?

Phuong phap:

Chon hé truc toa d0 Ozy nhu hinh Vveé.

Ap dung dinh luét II Newton: F=—eE=ma
Hay:




Chiéu (*) 1én Oz: a, = 0, do d6 trén Oz electron chuyén dong
thang déu, véi phuong trinh:

x
=t t=— 1
x = vt — 5 (1)
P E U
Chiéu (¥) Ién Oy: a, = el 6—, do d6 trén Oy electron
m md

chuyén dong thang nhanh dan déu, véi phuong trinh:

2 2
=— —— 2
. . 1eU x? ,
Thay (2) vao (1) ta dudc phuong trinh: |y = ———| (¥*) ¢o
2 md v?

dang: y = Ax?

Viy: qlly dao cua electron trong dién truong la mét Parabolic.

Electron quang dién bay ra theo moi huéng. Electron dép vao Andt vdi ban kinh qiiy dao
16n nhat khi van toc cua electron but ra khoi Katot 1a cuc dai, c6 phuong trung véi phuong cua
Katbt.

Vay: v = Vomaz < T = Tmaz, Y = d, thay vao phuong trinh (¥*):

1eU r? 2m
= - — = hay Tmax = d-UOmax 7

eU

= 2
2mdvg,,..

CHU DPE 11.Cho ) kich thich, budc séng gidi han ), , electron quang dién bay ra
theo phudng vudng goc vdi dién truong (E). Khao sat chuyén dong cua electron ?
Phudng phap:
Chon hé truc toa do Oxy nhu hinh Vveé.
Ap dung dinh luét II Newton: F=—¢eE=ma
Hay: .

—el
m

(%)

Chiéu (*) 1én Oz: a, = 0, do d6 trén Oz electron chuyén dong

a=

thang déu, v6i phuong trinh: . _ _
g p g Q?@_g

X B-] —

T = Vomaet — 1 = (1) = =F

Vomaz F_I- + + ++ +

) E
Chiéu (¥) Ién Oy: a, = —

dan deu, véi phuong trinh:

U . .
= 6—d, do d6 trén Oy electron chuyén dong thing nhanh
m



_leU x?
- 2md v, ..

Thay (2) vao (1) ta dudc phuong trinh: |y (**)  c6 dang: y = Ax?

Viy: qlly dao cua electron trong dién truong la mét Parabol.
.. d
Chuy: tga = el
dx|,_,

CHU PE 12.Cho ) kich thich, budc song gidi han )\, , electron quang dién bay ra
theo phudng vudng géc véi cam ing tir cha trir trudng deu (5). Khao sat chuyén dong
cua electron ?

Phudng phap:

*Electron chuyén dong trong tif trudng chiu tac dung ctia luc Lorentz.

+Phuong :  Lmp(7, B)
fL +Chiéu :  Tuén theo quy tic ban tay trai.
+bo16n: fL = Buw.e

Vi f, L7 nén, fr, dong vai tro nhu luc huéng tam. Ta c6:

2
- - v
fo=fn < Bev=m—

R
Hay:
m.v
R=""Y
B.e
Khi v = Ve thi R = Ry do d6: | Rypee = mB%
e
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PHUONG PHAP GIAI &gf@gﬁdﬁf;};ﬁﬁ%&%@ﬁ%@%%ﬂ%ﬁ%@%@;

N , —13,6eV
Chu y:Nang lugng trang thai dung tht n: | E,, = — e

véin € N

n2

CHU DE 1.Xac dinh van tbc va thn s6 f clia electron & trang thai ding thit n cia
nguyén to Hidro?
Phuong phap:

Vi chuyén ddng ctia electron & trang thai diing thd n 13 gily dao tron,
2 2

— — (& v
A _ _ . _ n
cO:fe = fu < fo = fu hay: k— =m—=
r2 Tn
k 3 5
=e ,taco:r, =n“.r
n
i
. e k L. ! e
Vay: |v, = —4 [ —— |, v6i: 79 = 5,3.107m
ny mro
N w Un
Tan so:| f = — =
2r 277y,

CHU DE 2.Xdc dinh budc song cta photon do nguyén ti Hidré phat ra khi nguyén

tw 6 trang thai dung c6 mitc nang lugng F,, sang E,, ( < E,, )? -
Phuong phap: m_ e e E
N hc P Es
Theo tién dé Bo: ¢ = hfpyp = — = E,, — E, © Es
)\mn ) E4
hC M YY¥YYY E3
Hay: |\, = T 5 (*) Pasen
A 4 o
V6i ddy Lyman: n = 1,m = 2,3, - - L Bomne E2
V6i day Banme: n = 2,m = 3,4, - --
V6i day Pasen: n =3, m =4,5,--- K E,
Lyman

CHU PE 3.Tim buc song cua cac vach quang phé khi biét cic bude song ciia cc
vach lan can?
Phuong phap:
h h
C :Em—En:Em—Ep+Ep—En:—c—)\—C

Ta co:

mn

1 1
Viy| — = — + —
Y o T



THCS
Line


CHU Dﬁ 4.Xac dinh buGc song cuc dai ()., va cuc tiéu (\,,;,) ctia cde day Lyman,

Banme, Pasen? oo E.=
Phudng phflpz P+———F——— —Es
Tt (%) ta thiy: \ = maxz < E — En = min O e TS

T S P Prmaid
hay A = min < E,, — E,, = max i il (SR

M Ty E3

avse },“ .

Dﬁy Lyman: )\Lmin = )\0017 )\Lmax - )\21 L L] 1F_“"'"“"'." EE
Day Banme:)\Bmin - )\002; )\Bmax = )\32 m;;‘meax
Day Pasen: Appmin = Aoo3;  APmaz = A3

E_¥Y ¥ E;

CHU PE 5.Xac dinh qliy dao dung mdi cia electron khi nguyén tit nhin nang lugng
kich thich ¢ = hf?

Phudng phap:

Theo tién dé Bo: hf = E,, — E,, — E,, = hf + E, — m

CHU PE 6.Tim ning lwgng dé birc electron ra khéi nguyén ti khi né dang & qiiy
dao K ( ung vdi nang lugng F)?

Phudng phap:

Tim ning lugng dé biic electron ra khéi nguyén ti khi né dang & qiily dao K tic 12 ning
luong i6n hoa: Néing luong dé dua elecctron tir trang thdi dung cé miic ndng luong Fy ra vo
cung

Taco: W =FEy — Ey,tacod: B, =0; Ey = —13,6(eV)

Do d6: Nang lugng i6n hda nguyén ti Hidrd la: W = 13,6(eV)

Chu y:Khi biét budc song ngan nhét va dai nhit trong mot dai nao do:

11
W:EOO—El:Ew—Ep+Ep—E1:hc<—+—)

)\oop )\pl
D:l R R S o
—\-l'v-'xr?l“ ot E.n
¥
W Al
F"-r\,l.r".‘_t\_
E ¥ F




PHAN 17

PHUONG PHAP GIAI TOAN VE PHONG XA VA PHAN UNG HAT NHAN

CHU DI 1.Chét phong xa £ X ¢ s6 khéi A: tim sé nguyén ti ( hat) c6 trong m(g)
hat nhan do6?

Phuong phap:
Cii A(g) hat nhan thi c6 N4 = 6,023.10% ( nguyén ti) ( S6 Avdgadrd)

Vay: m(g) hat nhan thi c6: | N = %.NA

CHU D 2.Tim sb nguyén ti N( hay khéi lwgng m) con lai, mat di ciia chat phéng
xa sau thdi gian ¢?

Phuong phap:
* SO nguyén ti ( hay khoi luong) chit phéng xa con lai sau thoi gian t:

N = Noe™; Hay m = mee

* S6 nguyén tif ( hay khoi luong) chat phong xa mat di sau thoi gian ¢:

AN = Ny — N = No(1 —e™); Hay Am=my—m=mg(l—e™)

In2 0,693
Trong d6: \ = % = ’T
s 2 A t < N
*Chuy:Neuk:?GZthnN:Q—lS; Hay m:%

Néu: # < 1 4p dung cong thic: e * ~ 1 — .

Do d6: AN = Ny(1 — At) hay Am = mo(1 — At)

CHU DE 3.Tinh khéi Iugng ciia chit phéng xa khi biét do phong xa H?
Phuong phap:

H
Ta c6: do phong xa: H = AN hay N = o

Dua vao cong thic: m = %A (cht dé 1)

DPon vi d6 phong xa: phan ra/gidy = 1Bq ; 1Ci = 3,7.10'° Bg

CHU PE 4.Xsc dinh tudi ctia mau vit ¢4 c6 ngudn goc 1a thuc vat?
Phuong phap:

Khi song: Thanh phan C'14 khong ddi ( do luén hép thu thic in).

Khi chét: Thanh phan C'14 bi phan ra dan.

Goi N, 12 s6 C'14 ¢c6 trong mau sone. N 14 sd neuvén ti C'14 ¢ trong mau co.



Tacd: N = Nye M — M ="

N
5 . x Ny 1. Nol,.. In2 0,693
Lay In hai vé: \t = In— hay |t = —In— | V6i: A = — =
dy [n hai vé N ay )\nN i T T
s s A - N P ]. H
Chu y:Neu tinh theo do phong xa: |t = Xlnﬁo

CHU PE 5.X4c dinh tudi ctia mau vat ¢d ¢6 nguon goc 1a khoang chat?

Phuong phap:
Xét chudi phan tng: 4X --- chudi g‘;X ’, X’ 1 hat nhan bén, khong bi phan
ra nua.

*Bude 1:Tim s6 nguyén tii ciia X mat di:

Ap dung chiit & 2: AN = Ny(1 — ™M)

*Buc 2:S6 nguyén ti ctia hat nhan mét di chinh 13 sd nguyén tit hat nhan X tao thanh.
Taco: N = AN = Ny(1 —e M) (*)

Goi m va m’ 1an ludc 1a khdi luong hat nhan X va X" tai thoi diém khdo sat.
/
Tichi dé 1taco: m= —Ny:; m =-—Nyu, lap ti sd:
NoA A Ap

m AN A Ny ™M A e

L _ 2 2 _ Mt
m AN T A N(L—eN)  A(1—eN)

— e — 1

CHU PE 6.Xac dinh nang lugng lién két hat nhan( nang lugng toa ra khi phan ra
mot hat nhan)?

Phuong phap:
* Tim d6 hut khéi hat nhan: 4 X,Am = mg —m = [Zm, + (A — Z)m,] —m

*Nang ludng lién két hat nhan( chinh 13 niing luong tda ra khi phan ri mot hat nhan):

AE, = Amc?

Chi yTa c6: 1u = 931MeV/c?

. . AFE
Nang ludng lién ket rieng 1a ndng lugng khi lién két mot nuclon: € = 1 !
CHU PE 7.Xéc dinh ning lugng téa ra khi phan ra m(g) hat nhan 4X?

Phudng phap:

* Tim s6 nguyén tii c6 trong m(g) hat nhan X: chii de 1: N = %NA
*Tim ning luong toa ra khi phan ra mot hat nhan nguyén ti:AE; = Amc?
*Nang lugng tda ra khi phan rd m(g) hat nhan nguyén ti: £ = AFE;.N

CHU DE 8.Xdc dinh nang lugng toa ( hay thu vao ) cia phan dng hat nhan?



Phuong phap:
Xét phdn tng hat nhan: 7' X1 +52 Xo —5° X3 +5' Xy (%)
*Po hut khdi clia phan dng hat nhan: Am = mg —m = (my + my) — (ms + my)

Nang lugng tda ra ( hay thu vao) cua phan tng hat nhan:

AFE = [(m1 +mg) — (m3 +my)]c®| (¥)

Chu y:
* Néu biét dudc ning luong lién két riéng clia cac hat nhan:
AE  [Zm,+ (A — Z)my, — m]c?
A A
Do d6: mc® = [Zm,, + (A — Z)m,,|c* — €A, thay vda phuong trinh (*) ching ta dugc:

AE = (E4A4 + 63A3) — (EQAQ + ElAl)

Ta co: € =

* Néu biét d6 hut khdi ctia cac hat nhan:

Ta cé: Am = [Zm, + (A — Z)m,| — m nén: mc® = [Zm, + (A — Z)m,)c* — Amc?

Tu (*) ta dugc: | AE = [(Amy + Amgz) — (Amy + Amy)]c?
Ghi nhg:

*Néu Am > 0 thi phan ting tda nhiét: AE = Am.c?.

*Néu Am < 0 thi phan tng thu nhiét: AE = |Am)|.c%

CHU DE 9.Xic dinh niing lwong téa khi tong hdp m(g) hat nhan nhe(tir cic hat
nhan nhe hon)?

Phuong phap:

Xétphan ting:  7'X1 +72 Xo —5° Xs 45 X4+ AWy (%)

AW 1a nang ludng tda ra cia phan Gng.

Tuong tu chii dé 8: Ta c6: W = N.AW,

CHU DE 10.Cich van dung dinh luit bao toan dong lugng, ning lugng?

Phudng phap:

1.Cdch vin dung dinh ludt bdo toan dong lugng:

Taco: p1+pa=ps+pa

St dung cdc gid thiét d€ bi€u dién cac vecto dong luong biang hinh v&, sau d6 si dung
hinh hoc dé suy ra dugc d6 16n cua chuing.

Ta c6 cOng thic lién hé gitta dong ludng va dong nang:
1
§=mi— p* = 2m§mv2 =2mK

Vi du: Hat nhan A diing yén phong xa ra hat nhan B va tia phong xa C. Xac dinh phuong
chuyén dong ctia hai hat nhan con sinh ra, va chiing minh ring dong ning ctia chiing ti 18



nghich vé6i khdi luong.

A— B+C
Ta ¢6: pa = pp + pc = 0 — P = —po, vay cac hat sinh ra ¢6 cung dong lugng nhung
chuyén dong ngudc chiéu nhau.
K m
Do 16n: p3, = pZ hay 2mpKp = 2mcKe vdy: ke A
Ko mp

2.Cdch vin dung dinh ludt bdo toan ndang luong:

Ta c6: mic® + K1 + mac® + Ky = msc® + Kg + muc® + K,

Hay: [(m1 +m2) — (ms +ma)]c® = (K5 + Ky) — (K1 + Ka)

Hay: AE = AK, ning luong tda ra ctia phan tng hat nhan chinh 14 do bién thién dong
nang .

CHU DE 11.Xéc dinh khoi Ivgng riéng ctia mét hat nhan nguyén tir. Mat do dién
tich ciia hat nhan nguyén tu ?

Phuong phap:

Hat nhan 4 X ban kinh hat nhan tuin theo cong thiic tinh gan ding:

R = RyAY3 v6i Ry =1,2fm =1,2.10""m

A. A R N A
Khoi lugng cua mot hat nhan nguyén tu: m = —

Ny
R s 2 A A A ?, 4 3 4 3
Theé tich cua mot hat nhan nguyen tu: V' = gﬂ'R = gﬂ'RoA
* Khéi lugng riéng clia hat nhan nguyén ti: | D = & = 3

* Pién tich clia hat nhan nguyén t0: ¢ = Ze véie = 1,6.1071°C

Mit do dién tich: | p = % (C/m?)
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