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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 giita luc tac dung, dd gian va do citg cia 10 xo:

Phuong phap:
1.Cho biét luc kéo F, dé cing k: tim dé gian Alg, tim |: "
N < N = F
+biéu kién can bang: F' + Fy = 0 hayF' = kAl hay | Aly = ;
. Al
+Neu F' = P = mg thi Aloz% .

+Tim [: [ = l(]"‘Al(], lnaz = l() —|—Al0—|—A; Linin = l(]"’AZO —A

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

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

. S
Ap dung cong thiic Young: |k = ET

, C kool
a. Cat10 xo thanh n phan bang nhau (ciing k): +— = 70 =n — k = nko.
0
lo ksl

ko Lok b
CHU DPE 2.Vibt phuong trinh dao déng diéu hoa ciia con lic 16 xo:
Phuong phap:

b. Cit 16 xo thanh hai phan khong biang nhau:

Phuong trinh li dd va van t6c ctia dao dong diéu hoa:

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

oTim w:

4 k
+ Khi biet k, m: ap dung: w = 4/ —
m

P 2
+ Khi bidt T hay f: w = % —onf
e Tim A:
P N d
+ Khi biét chiéu dai qiiy dao: d = BB’ =2A — A = 3

+ Khi biét 21, v1: | A = y/2? + =
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lmam - lmm

+ Khi biét chiéu dai Lz, Lnin ca 10 xo: A = 5

P N 1 2K
+ Khi biét ning ludng ciia dao dong dieu hoa: £ = 51{:%12 — A=/ -

oTim ¢: Dua vao dicu kién ban dau: khity = 0 < 2 = 9 = Asing — sing = %

oTim A va ¢ cting mot lic:Dua vao diéu kién ban dau:

b 0o T=x9 _ JTo= Asing o A

‘ v =1 vg = wAcosyp %
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 dong diéu hoa:
Phuong phap:

Cach 1: Phuong phdp dong luc hoc

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

2.Xét vat & vi tri bat ki (1i do x), tim hé thic lién hé giita F' va 7, dua vé dang dai s:
F = —kx ( k1a hing s ti 1&, F 1a lvc hoi phuc.

3.Ap dung dinh ludt 7T Newton: F' = ma < —kx = ma”, dua vé dang phuong trinh:
27 + w?xr = 0. Nghiém cla phudng trinh vi phan ¢6 dang: z = Asin(wt + ). Tu 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 x), tit d6 suy ra biéu thic
€O nang:

1 1
E=FEs+ E = §mv2 + §k:x2 = const ()

2.Pao ham hai vé () theo thdi gian: (const)’ = 0;(v?) = v = 2v.2”; (22 =
2r.x’ = 2x.0.

3.Ti () ta suy ra dudc phuong trinh:z” + w?z = 0. Nghiém cla phudng trinh vi phan
c6 dang: x = Asin(wt + ). Tu d6, ching t6 rang vat dao dong dieu hoa theo thdi gian.

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

Dinh luat bao toan cd nang:

1 1 1
E=E+FE = §m'U2 + 51{51'2 = §kA2 = Eimax = Eimaz (*)

E(A2 — 22) | hay | vomar = A E
m V. m
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CHU Pk 5.Tim biéu thifc dong nang va thé ning theo thdi gian:
Phuong phap:

p 1 1

Theé ning: E; = ik‘xz = ik‘Azsz’nz(wt + )
A Lo L aa o

bong ning: Fy = g’ = EkA cos*(wt + )

. . 2m
Chu y:Ta c6: wt = —t

T

CHU PE 6.Tim luc tic dung cuc dai va cuc tiéu cia 10 xo 1én gia treo hay gia dé:
Phuong phap:

Luc tac dung ctia 10 xo 1én gi treo hay gia dd chinh 1a Iuc dan hoi.

L.Truong hop 1o xo nam ngang:

™
Diéu kién can bang: P + N = 0, do dé luc cta 10 xo tic dung vio gia dd
chinh 1a Ivc dan hoi.Luc dan hoi: F' = kAl = k|z|. =

O vi tr can bing: 10 xo khong bi bién dang: Al = 0 — F; = 0 =

e

O vi tri bién: 10 xo bi bién dang cuc dai: x = £A — Fi. = KA. W

2.Truong hop 1o xo treo thing diing:

Diéu kién can bang: P+ Fy=0,
A o o 0 1s mg
do gian tinh cua 10 xo: Aly = 7

Luc dan hoi 6 vi tri bat ki: | F = k(Alg +2)| (%)

Luc dan goi cuc dai( khi qiia ning 6 bién dudi):
r=4A— Fo.=kAl+ A)

Luc dan hdi cuc tiéu: F. S
Truong hop A < Alp: thi F = min khi z = —A: B

Frin = k(Alg — A) A=Al
Truong hop A > Alg: thi F' = min khi z = Aly (10 . 4.

xo khong bién dang): Fj;, = 0

3.Chii y: *Luc dan hoi phu thudc thdi gian: thay 2 = Asin(wt + ¢) vao (¥) ta dudc:
F =mg+ kAsin(wt + ¢)

Db thi:

L ]
=g - —
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Truong THPT - Phong Dién

CHU PE 7.H& hai 16 xo ghép noi tiép: tim do cing kng, tur d6 suy ra chu ky 7*:

Phuong phap:

O vi tri cén béng
+ D6i v6i hé nam ngang: P + N 0
+ D6i v6i hé thang diing: P+F,=0
O vi tri bat kit OM = z):

F
Lo xo L; gian doan x1: F' = —kjxqy — 21 = -
1
F
Lo xo Lo gian doan xo: F' = —koxg — 29 = T
2

He 10 xo gian doan x: ' = —kpx — & = ——
Ta c6 + a ! ! + ! chu ky
:r = x1 + X9, VAy: | — = — + — |, chu ky:
1 2 1y khé kl k2 y

F

k‘hé
m
T=2r,/—
T e

CHU Pk 8.H¢ hai 10 xo ghép song song: tim do cing kp. tr dé suv ra chu kv 7':

Phuong phap:

O vi tri cén béng

+ D6i v6i hé nam ngang: P+N=0

+ D6i v6i hé thang diing: P+ Fy+Fp=0
O vi tri bat kit OM = z):

Lo xo Ly gian doan x: F} = —k1x
Lo xo Lo gian doan x: Fy = —kox
He 10 xo gian doan z: Fe = —kne®

Ta co (' = Fy + Fy, vay: | kne = k1 + k2|, chu ky:

LT,

T =27

m

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

Phuong phap:

O vi tri cin bing:

+ Dbi vi hé ndm ngang: P+N=0

+ Dbi v6i hé thing ding: P + Fy; + Fop =0
O vi tri bat kit OM = z):

Lo xo L, gian doan x: F} = —k1x

Lo x0 Ly nén doan z: Iy = —ksx

Hé 10 xo bién dang x: Fhe = —knex

Ta co (' = Fy + Fy, vay: | kne = k1 + k2|, chu ky:

T =27

khe

m

CHU Pk 10.Con lic lién két véi rong roc( khong Khoi lugng): chitng minh rang hé

Th.s Tran AnhTrung 18
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dao dong di¢u hoa, tir d6 suy ra chu ky T':
Phuong phap:

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

P 1 1
Ap dung dinh lut bdo toan co ning:F = Ey + E; = §mv2 + §k:x2 = const

1
Dao ham hai vé theo thdi gian: 2m2m} + 2k2xx =0.

[k f |:| I
bat: w = , ta suy ra dudc phudng trinh:z” + w?z = 0.

m’
Nghiém cta phuong 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 ndi vao dady vdt qua rong roc:
Khi vat ning dich chuyén mdt doan  thi 16 xo bién dang mét doan 2.

N N Fi 21T 2
Diéu kién can bing: Alp = — = =% = =g

ko ko k
Cach 1: O vi tri bét ky( 1i d6 z): ngoai cac luc cin bang, xuit hién thém cac luc dan hoi
Fl=kxp, =k=- & |T,| = = —
Bl = kay = k2 & L) = 22 = T
Xét vat ningmg + T = mad < mg — (|To| + |Ta|) = : :
k
mx”(:)x”+4—x:0. =+ - =+ =
pm & <fF=R+F
bit: w? = I phuong trinh tré thanh:z” + w?z = 0, = =2
m -
nghiém cua phuong trinh ¢6 dang:x = Asin(wt + ¢), vay T=T+ U

hé dao dong diéu hoa. Ty

fim P LiF
Chu ky: T—2—hayT_27r 4;: wlv b

1 1 1 1
Cach 2:Coning:E = Eg+ B, = §mv2 - §k:x% = §mv2 - 51{:(%)2 = const

, o .1 1 k
DPao ham hai ve theo thdi gian: —m2vv' + ——2z2' =0 2" + —x = 0.
2 24 4m

k N A o . .
bit: w? = . phuong trinh tré thanh:x” + w?z = 0, nghiém cta phuong trinh ¢6
m
dang:z = Asin(wt + @), vay hé dao dong diéu hoa.

4dm

k

Dang 3.Lo xo ndi vao truc rong roc di dong, hon bi noi vao hai lo xo nho ddy vat qua
rong roc:

0 vi tri can bﬁng: P= —27?0; Foo = —2T véi (1301 =Tp)

2m
Chu ky: T——hayT—Zﬂ
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0 vi tri bat ky( i d6 x) ngoai céac luc cn bang néi trén, hé con chiu tac dung thém cic
luc:

Ly gidn thém z;, xult hién thém F}, m ddi z;.

Lo gidn thém ,, xult hién thém Fy, m ddi 2z5.

Vay: x = x1 + 225 (1)
Xét I'bl’lg roc: (F02 -+ FQ) — 2(TO -+ Fl) = mprar =0 nén: Fy,=2F & ]{521'2 = 2]{511'1,
2k
hay: o = Uty (2)
]{52 .
Thay (2) vao (1) ta dug k2
a Vao adudc: |1 = ———= — = =
Y T ey Ak - Byt F,
Luc hdi phuc gy ra dao dong ctia vt m la:
F,=F = -k 3)
kok = =

Thay (2) vio (3) ta dudc: F, = ﬁx, By P Fr oo E P
ap dung: F, = ma, = ma”. = o

Cubi cling ta dudc phuong trinh 7+ hahy 0

uoi cu : 4+ ———x =
g 0C p g (ks + 4k1)
o 2 kal N P N 5 2 ‘A 5 N
bat: w® = ———————, phuong trinh trd thanh:z” 4+ w“z = 0, nghiém cua phuong trinh
m(k‘g -+ 4]{51) R
co dang:x = Asin(wt + @), vay hé dao dong diéu hoa.
. 2 Foky
Chuky: T'= — hay|T =27y | —————+—
Hey w Y i m(k‘g -+ 4]{51)

CHU PE 11.Luc hoi phuc giy ra dao déng diéu hoa khong phai 1a luc dan hdi nhu:
luc dy Acximet, lvc ma sit, p luc thiy tinh, 4p luc cia chat khi...: chitng minh hé dao
dong diéu hoa:

Dang 1.F la lue ddy Acximet: Fﬂﬂ j

Vi trf cAn bang: P=—Fy,
Vi tri bat ky ( 1i dd x): xuat hién thém luc day Acximet: 2 P
Fy = —VDg. V6i V = Sz, ap dung dinh luét I Newton:
F=ma=mx".

Ta dudc phuong trinh:z” +w?z = 0, nghiém ctia phuong trinh ¢6 dang:x = Asin(wt+p),
vay hé dao dong diéu hoa.
2 SD
Chuky: 7 = 25, véiw = | 227
w m
Dang 2.F la luc ma sdt:
Vi tri cin biang: P = —(Ny; + Noa) VA Frsy, = —Fonso

Vi tri bat ky ( 1i d z):Ta c6: P = —(N1 + ]\72) nhung ﬁmsl + —ﬁmSQ
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Hdp llfC |F| :Fl—FQZM(Nl—NQ) (*)
Mata co: Mg ¢ = Mg, ¢
Ny No
& N(l—2) = Na(l+2) & 0+ ) = = = N .
- f
N+ N, N =N, Ny N2
- o x x x IEI:HS'1 | IEFI:ISE
Suyra: Ny — Ny = (N1 + No)— = P— = mg— - -

T

l l l
Tu (*) suy ra: |F'| = umg—, ap dung dinh luét /1 Newton: : i
F =ma=ma” : e I

= ma = , L. = ]‘_:-' ]

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

19

2
Chuky: T = 27, véi w =
w )

Dang 3.Ap luc thiiy tinh:

O vi trf bat 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 /1 Newton: F' = ma = mz”.

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

2 25D
Chuky: T = =, véiw = | =2
w m

Dang 4.F la luc ciia chét khi:

Vi tri can bﬁng: Po1 = Po2 suy ra Foy = Foo; Vo = Sd
Vi tri bat ky (1i d6 x):Ta c6: Vi = (d 4 2)S; Vy = (d — )S
ap dung dinh luat Béilo-Maribt: p; Vi = paVa = poViy

2p0d
Slly ra: p; — p2 = ml’
2p0dS
Hop luc: |F| = Fo, — Fy = (p1 — p2)S = 27 ~ W WD
2p0d5 d d
x

d? x

.4 QpOdS . . R r r
Pai so: ' = — 2 x, ap dung dinh luat // Newton: po!
F =ma=ma". d+ X d-x

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

. 2
vy hé dao dong diéu hod. Chu ky: 7' = 2, véi w =
w
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PHAN 2

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

GHI NHO
1.D6 bién thién dai luong X:AX = Xy, — Xyuse
a. Néu AX > 0 thi X ting.
b. Néu AX < 0 thi X giam.
2.Céng thic gan diing:
aVe < 1ltacod: (1+¢e)"~1+ne

1+ ¢ 1 1 1
~(1l—— 1+ - =1- = —
Tt oy ( 262)( + 261) 2(62 61)

b.Va < 10% a < 1(rad)

HE qua:

2
Ta c6: cosa = 1 — % sina & tga ~ a(rad)
CHU PE 1.Vidt phudng trinh dao dong diéu hoa ctia con lic don:
Phuong phap:
Phuong trinh dao dong c6 dang: s = spsin(wt + ) hay o = agpsin(wt + ) (D)

S0
® 5o = lag hay g = —

l

ow: dugc xéc dinh béi: w — %

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

s= 51 51 = SpSiny So
to=0« > >
V=1 V1= WSpCosp %

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

S|+

CHU PE 2.Xc dinh d bién thién nhé chu ky AT khi biét dd bién thién nho gia tbc
trong trudng Ag, do bién thién chieu dai Al:

Phuong phap:

R l l/ 2 A
Luc dau: T' = 27r\/j ;  Licsau: 7" =2my/—  Lap ti so:
g g

AT =T -T T =T+ AT
MacAg =g —g &9 =g+Ag
Al =1-1 I =1+Al

1!

~|
Q\|Q
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L THAT  (1+ANT( g\ AT 1Al 1Ag
YT (l)<g+Ag)@+T <+2l)< 29)
Hav: AT 1(Al Ag
v T 2\ g
Chu y:
AT 1A
a. Néu g = const thi Ag = 0 = Ea QTZ
bNeul—constthlAl—Oégz—lﬁ
T 2 g

CHU PE 3.Xdc dinh db bién thién nhé chu ky AT khi biét nhiét do bién thién nhé
At; khi dua Ién d6 cao h; xuong do siu  so véi mit bién:

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

I , I
O nhiét 46 ¢0C: T = 2#«/ . Onhiétdo 9C: Ty = 24/ =
g

1
lg l() 1+ Oétg 1+ Oétg T2
Lap ti — 1 t 1 t
aplso ll l() 1—|'Oét1 1—|'Oét1 ab ah
Ap dung cong thifc tinh gan ding:(1 +¢)” = 1 + ne
B (i lon) (1= Lo H AT 1(t t) LAt
= - = ay: — == —t) =<
T 2" 2™ Y n, 2T TRt

2.Khi dwa con ldc don lén d cao h so vdi mdt bién:

2, 2 l 2 l 4 T
Ométdét:T:%r\/j; O d6 cao h: Tj, = 2w/ —; Lap ti so: “ho |9 (D).
g gn T gh

Ta c6, theo hé qlia ctia dinh ludt van vat hap dan:

9= Gﬁ ,'JE "'I
_ ¢ M ' I.'
= TR )

h AT
Rth Hay: — =

T
Th ao (1) ta dudc: — =
ay vao (1) ta dudc T 7

3.Khi dua con ldc don xubng dé sdu h so vdi mt bién:

2, 7 l 2, l 7
Ométdét:T:%r\/j; O d6 sau h: T, = 2my/ —; Lap ti so:
g adh

Ta c6, theo hé qlia ctia dinh ludt van vat hap dan:

2).

e
s

adh
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M
9 =g
-G My,
gh = (R — h)?
N Th (R—h)> M
ay vao (2) ta dudc T 7L
Ta lai co:
4
M =V.D= §7TR3 D
4
Mh —Vthgﬂ'(R—h)gD
N Ty R 2 ) AT 1h
Thay vao ta dlIOC T = (m) Hay T = §ﬁ

_ CHU plf: 4.Con lic don chiu nhiéu yéu t6 znh huwéng dé bién thién cia chu ky: tim
didu kién dé chu ky khéng déi:
Phuong phap:
1.Diéu kién dé chu ky khéng doi:
Diéu kién 1a:""Cdc yéu t6 dnh hwéng lén chu ky la phdi bu trw ldn nhau''
Do d6: AT+ AT, + ATz 4+---=0
AT, AT, AT,
T T T
2.Vi du: Con lic don chiu dnh hwéng bdi yéu té nhiét dé va yéu té do cao:

Hay: =0 (*)

Yéu t6 nhiét do: ﬂ = laAt' Yéu tb do cao:& = ﬁ
. 'y T 2 b Y T R
Thay vao (*): laAt + n =0
2 R

CHU Pk 5.Con lic trong dong ho go gidy dugc xem nhu la con lic don: tim do
nhanh hay cham cua dong ho trong mot ngay dém:

Phuong phap:
Thoi gian trong mdt ngay dém: t = 24" = 24.3600s = 86400(s)
. . t 86400
Ung v6i chu ky T4: so dao ddng trong mdt ngay dém: n = =7
1 1
. . t 86400
Ung véi chu ky T5: s0 dao ddng trong mdt ngay dém: n’ = ™=
2 2
R . A . .  an , 1 1
D4 chénh 1éch so dao dong trong mot ngay dém: An = |n’ — n| = 86400 T T
1 2
AT
Hay: An = 86400
v " o
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Viy: d6 nhanh ( hay chdm) ctia dong ho trong mot ngay dém Ia:

0 = An. T, = 86400

AT

1

Chi y:Néu AT > 0 thi chu ky tidng, dong hd chay chim; Néu AT < 0 thi chu ky giam,

dong ho chay nhanh.

CHU PE 6.Con lic don chiu tic dung thém bdi mdt ngoai luc F khong doi: Xac

dinh chu ky dao dong méi 7"
Phuong phap:

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

mot ngoai luc F, nén trong luc biéu kién 1a: P=P+F&

—

. F
g=9+—
m

(1)

2, N R A Z, 2 N P l ;s s a
St dung hinh hoc dé suy ra dudc d6 16n cua ¢', chu ky méi 7" = 2 / 7 Chu y: ching

/

o qa e s T
ta thuong lap ti so: T = A

g/
1.F 1a luc hiit cia nam cham:

., F,
Chiéu (1) 1én z2': ¢ = g + E;

Nam cham dit phia dudi: F, > 0 < F hudng xubng
F

S¢d=9+—.
m —

Nam cham dat phia trén: F, < 0 < F hudng 1én
F

S¢d=9——.
m

[ 1A
Chu ky méi 7" = 2rn 7 Chu y: chung ta thudng lap ti

!
<

2.F 1a luc tudng tac Coulomb:

|CJ1C]2|

Luc tuong tac Coulomb: F' = k—
,

nhu trén.
Hai dién tich ciing dau: Fluc ddy. ;
Hai dién tich trai dau: F'luc hut.

; Tim ¢’ va chu ky 7"

3.F 1a lwc dién trudng F = E:

Trong luc biéu kién la: P=P+gEs§=3g+

Chiéu (2) 1én 22" ¢’ = g + ;
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Chu ky méi: 7" = 27

+ T + +
Chi y: chiing ta thudng lap ti so: e s
/A s E,\* 1¢E, = F
= 7E:<1+q ) :1__q E F
T \1_|_Q_z myg 2 mg g=0 g<0
mg — —_—
AT 14E, F+F F
hay| — = —=
T 2 mg
4.F 1a luc day Acsimet Fy= —V Dy g
Trong luc biéu kién la:
S o o V Dirg VD
P=Pt+Faeg=g- kkg:(l— ’“’“)5 3)
m m
hiée 1€ g =(1-— :
Chicu (3) Ién zx":g ( - )g, e
Véi: m = V.D, trong d6 D 1a khbi luong riéng cta qia
l
Chu ky méi: 7" =21 | V——. ._’
1 — % F
D g
. A 1 AT 1D
Chu y: ching ta thudng lap ti 801 = hay T =3 Dkk

5.F la luc nam ngang:

+F hudng xién, day treo mot goc 3 so

Trong luc biéu kién: P =P+F hay mg’ = mg
il Q
- .

v6i phuong thang ding. Gia toc biéu kién: § = §

Piéu kién cAn bing: P+ T+ F =0« P = —T.
Viy § = PO'P’ ng véi vi tri cAn bang cta con lic don.

F
Ta co6: tgf = —

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

l ~ o A T/
Chu ky méi: 7" = 27, | 7 Thuong 1ap ti so: T = /% = +/cos 3

CHU DE 7.Con lic don treo vao mot vat ( nhu 6t6, thang may...) dang chuyén dong
véi gia toc a: xac dinh chu ky mdi 7"
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P —md hay gia toc

Phuong phap:
Trong hé quy chiéu gin hen véi diém treo( thang rnay, 0t0..) con lac don con chiu tac
dung thém mot luc quan tinh F = —ma. Vay trong luc biéu kién P =
biéu kién:
g=g-a (1)

. . /1 s
St dung hinh hoc dé suy ra dugc do 16n cta ¢', chu ky méi 7" = 27, / —. Chd y: chiing ta
g

/

N A
thuong lap ti so: T _ |9

g/

1.Con lic don treo vao tran cia thang may ( chuyén dong thflng dung ) vdi gia toc

QU

Chiéu (1) 1én z2’: g =9—a, (2)
a.Trudng hop @ hudng xudng: a, > 0 — a, = |al

l
g—a

(2): ¢ =¢g—achuky méi: T/ =27
/

\ A 2 A T
Thuong 1ap ti so: 7= g

g—a
D6 1a trudng hop thang may chuyén dong 1én cham dan déu (v, @ -
cung chiéu) hay thang méy chuyén dong xudng nhanh dan déu

(U, @ ngudc chiéu).

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

l 3, A 2 A
(2): ¢ =g+ achuky méi: " = 2/ T+a Thuong 14p ti so:

1!

D6 1a trudng hop thang may chuyén dong 1én nhanh dan deéu (7, @ ngudc chiéu) hay thang

may chuyén dong xudng chAm dan déu (¢, @ ciing chiéu).

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

CHUYEN BPONG NDD CHUYEN BPONG CDE

Goc: 3 = PO'P Gng vi vi tri cin bang cia con lic don.
F a
Ta co: tgf = — = —
. mg g
Th.s Tran AnhTrung 27
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Tim 7" va ¢': ap dung dinh ly Pitago: ¢’ = \/¢? + a? hoac: ¢’ = gﬁ.
cos

l N 4 T/
Chu ky méi: T" = 274/ —. Thuong 1ap ti so: T =1 /E/ = \/cos 3
g g

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

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

< 1
Lap ti so: —: |tgf = M
2 g —asina
Tu (1) suy ra luc cang day: |T = w
sin 3
To(*) ta ¢6: P' = T < mg = T hay ¢’ = >
sin 3
l [ si
Chu ky méi: 7" = 27, /= hay | T" = 2% sin 5
q acos o
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CHU PE 8.X4c dinh dong nang F4 thé ning £, cd ning cia con lic don khi 6 vi tri

6 goc léch :

Ta c6: E; = mghy , v6i hy = OI =1(1 — cos 3)
Vay:
eCo ndng E: Ap dung dinh luét bao toan co ning:
E = Ec = Eg = mghy = mgl(1 — cos )

Hay | E = mgl(1 — cos «) (2)

Phuong phap:
Chon mdc thé ning 12 mit phing di qua vi tri cin bang.

oThé nang F,:

E; = mgl(1 — cos ) (1)

eDong nang Ly Tacd: E=FEqs+ E, — Bes=FE — F,
Thay (1) , (2) vao ta dudc: | Eg = mgl(cos f — cos ) 3)

Pit biét: Néu con lic dao dong bé: ap dung cong thiic tinh gan ding:

2 Oé2

~1——; ~1—-—
cos 3 5 cos 5

1
(1) = B = 5mglp?
(2) - E = -mgla?

(3) = By = ymglla? - 57)

CHU PE 9.Xac dinh vén tbe dai v va luc cing day 7 tai vi tri hdp véi phuong thing

ding mot goc 5:

Phuong phap:

1.Vién téc ddi v tai C:

1 0 N a2
Ta c6 cong thuc tinh dong nang: Fy = §mv2, thay vao bieu thic (3) 6 chu deé 8 ta dugc:

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

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

Ta dudc: —mgcos B+ 7T = mUT
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Thay (1) vao ta dudc: |7 = m[3cosfF —2cosalg| (3)

Piit biét: Néu dao dong clia con lc don 1a dao dong bé
Thay biéu thtic tinh gan diing vao ta dudc:

(1) = v =/gl(a? - 5?) (4)

(2)—>T=m{1+a2—gﬁz}g 5)

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

( (

v =min < [ = a(vi tri bién)
(

T = min < (3 = a(vi tri bién)

v = max « [ = 0(vi tri cAn bang), — {

Umaz = v/291L(1 — cos )

Umaz = O‘\/a

— Umin = 07

T = max « 3 = 0(vi tri cAn bang), — {

Tax = m(3 — 2cosar)g
Tmax = m[1 + a?]g

{Tmin = mg cos «
ﬁ

Toin = m[1 — 3a7]g

CHU PE 10.Xac dinh bién dd goc o/ méi khi gia toc trong trudng thay doi ti g sang

Phuong phap:
Ap dung cong thiic sb (2) chi dé (8)

. < 2, . , . A N v 2 < 1
Khi con lac ¢ noi ¢6 gia toc trong truong g: Co nang cua con lac: £ = Emglaz.

. < 2, . , . A N v 9 < 1
Khi con lac 6 noi ¢6 gia toc trong truong ¢': Co nang cla con lac: £ = §mg’ la?.

p 1
Ap dung dinh luit bio toan c6 ning: £ = £’ + §mgla2 = —mg'la

/

Hay: o=«

9

/

1

12

2

CHU DE 11.Xic dinh chu ky va bién dé ciia con lic don vudng dinh (hay vit can)

khi di qua vi tri cin 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 ¢6 chiéu dai I’
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1 1
Taco:|T ==-T; + =T
aco 21+22

T1 = 27'('\/Z
Trong do: ?, voi:l' =1 — QI

T2 = 27'('\/j
g

2.Tim bién do mdi sau khi vudng dinh:

N 1 1
Van dung chii dé (10) ta du’c}czgmgla2 = §mgl’o/2

l
Hay: o = a\/;

CHU PE 12.Xac dinh théi gian dé hai con lic don tré lai vi tri tring phing (cing
qua vi tri can bang, chuyén dong cung chieu):

Phuong phap:

Gia st con lic thd nhit c¢6 chu ky 73, con lic don thit hai ¢6 chu ky 75 ( T > T1).

Néu con lic thd nhit thuc hién dudc n dao dong thi con 14c th hai thuc hién duge n — 1
dao dong. Goi ¢t 1a thai gian tré lai trung phung, ta c6:
_ T2
Ty s

t=nTy = (n—1)Ty —[n

- Ny
T, —T

Viy thdi gian dé trd lai tring phing: | ¢

N e T
T T2

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

1.Truwong hop ddy dut khi di qua vi tri cdn bang O: Liic d6 chuyén dong clia vt xem
nhu 13 chuyén dong vat ném ngang. Chon hé truc toa do Oxy nhu hinh vé.

Theo dinh luét II Newton: F = P = md /

Hoy: 3] (»

i x

Chiéu (*) 1én Ox: a, = 0, "5
trén Ox, vat chuyén dong thang déu véi phuong trinh: . 2
x
r=uvot -t=— (1)
7z ,UO H
Chiéu (*) 1én Oy: a, = g,
¥

trén Oy, vit chuyén dong thang nhanh dan déu véi phudng trinh:
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L t2 L 2 (2)
= —Q = —
) 5% 29

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

y = 19,
2 02

Két luan: quy dao ctia qlia ning sau khi ddy dit tai VTCB 1a mot Parabol.( y = ax?)

2.Truong hop ddy ditt khi di qua vi tri ¢é li gidc o: Lic d6 chuyén dong ciia vat
xem nhu 12 chuyén dong vt ném xién huéng xudng, cé ¥, hop véi phuong ngang mot géc 3
v. = /2gl(cos 8 — cos ag). Chon hé truc toa dd Oxy nhu hinh V.

Theo dinh luat II Newton: F=P=ma
Hoy: =7 (9 F
Chiéu (*) 1én Ox: a, = 0,

trén OX, vét chuyén dong thang déu véi phudng trinh:

(1) :
) Vg cos 3 Z
Chiéu (*) 1én Oy: a, — —g, S :

T =v.cosft = t=

=T
2

trén Oy, vét chuyén dong thang bién ddi déu, véi phuong trinh:
1
Yy = v, sin Bt — igt2 )

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

-9
2v,. cos? 3

Yy = 2% +tgh.x

Két ludn: quy dao ctia qiia ning sau khi ddy dit tai vi tri C 1a mot Parabol.(y = az?+bx)

CHU PE 14.Con Iic dén cé hon bi va cham dan hoi vdi mét vat dang ditng yén: xac
dinh van toc caa vién bi sau va cham?

Phuong phap:

* VAn tdc clia con ldc don trude va cham( 3 VICB): vy = \/ 2¢l(1 — cosayp)
*Goi v, v’ 13 van tdc clia vién bi va qiia ning sau va cham:

ap dung dinh luét bao toan dong nang: mvy = mv + m1 (1)

1 1 1 ,
ap dung dinh luat bao toan dong lugng: §mv§ = §mv2 + gmav 2 2

Tu (1) va (2) ta suy ra dudc v va v’.
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PHAN 3

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

CHU DE 1.Con lic 16 xo dao dong tit dan: bién do giam din theo cip sb nhan lui
vo hang, tim cong boi q:

Phuong phap:
N p 1
e Co ning ban dau(cung cap cho dao dong): Ey = Ey(mae) = ik‘A% (1)
e Cong cua luc masat (t6i lac dung lai): |A,s| = Fnss = pumgs (2), v6i s 1a

doan duong di tdi lac dung lai.
e Ap dung dinh luét bdo toan va chuyén héa ning ludng: A,,; = Ey — s
e Cong bdi ¢: vi bién d6 giam dan theo cap sd nhéan 1i vo han nén:

- Ag Ag An

q_A_1_A_2_m:A(n_1)

— Ay = qA1, A3 = ¢*Ay -+ Ay = ¢" T A (VBig < 1)

DPudng di tong cong téi ldc ding lai:
s=2A1+2As+ -+ 24, =2A1(1+q+ ¢+ +qv1) =248
1

V6i152(1+q—|—q2_|_..._|_qn—1):1_q

2A,

Vay: =
ay s

CHU DPE 2.Con lic 10 don dong tat dﬁ}n: bién do goc giam dan theo cAp s6 nhan lui
vo hang, tim cong boi q. Nang ludng cung cap deé duy tri dao dong:

Phuong phap:
e Cong bdi ¢: vi bién d6 gdc giam dan theo cip sd nhan 1ui v han nén:

(6%) as O 2 -1 4
(=—=—="---= — g =qag, a3 = q o1 o, = ¢ ap(voig < 1)
aq Q2 A(n—1)

Vay: g=""",] oo
aq

e Niing ludng cung cap ( nhu 1én ddy cét) trong thoi gian t d€ duy tri dao ddng:

2 N 1
Co ndng 6 chu ki 1: Fy = Ei,mex = mghy, hay B = imgla%
1
Co ndng 6 chu ki 2: Fy = Eip,mex = mghy, hay By = §mgla§
1
D0 gidm cd ning sau 1 chu ky: AE = §mgl(a% —a3)
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1 \ A e
Hay : AE = §mgl(a§(1 — ¢?), day chinh Ia 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 ¢, s dao dong: n = T Nang ludng can cung cap de duy tri sau n dao

dong: £ =n.AFE.

. N N E
Cong suat cua dong ho: P = "

CHU PE 3.Hé dao dong cudng biic bi kich thich bdi mét ngoai luc tudn hoan: tim
diéu kién dé c6 hién tugng cong hudng:

Phudng phap:
Piéu kién d€ c6 hién tugng cong hudng: f = fo, v6i fo 12 tan sb riéng ctia hé.
A ¢ 1 1 k
boi véi con lac 10 xo: fo = — = —/ —
v x0: fo To 2\ m
A . 2 1 1 g
boi vé lacdon: fo= — = —,/=
0i voi con lac don: f 7o~ on\ 1
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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 céach nhau d trén mot phu’dng truyen
song" Tim bu’dc song khi biét do leéch pha va gl(n han caa budc song,( tan S0, van toc
truyen song). Viét phudng trinh song tai mot diém :

Phuong phap:
1.Tim dé léch pha givia hai diém cdch nhau d trén mot phuong truyén song:
e D6 1&ch pha giita hai di€ém & hai thdi diém khéc nhau:

2
Ap = %At — WAL

e Do 1éch pha giita hai diém cach nhau d trén mot phuong truyén séng

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

2.Tim budc séng khi biét dé léch pha va gidi han ciia bude séng,( tan sé, vin toc truyén
song):
Gia st xét hai dao dong cuing pha Ay = 2k , so sanh véi cong thiic vé do 1éch pha:

T d6 suy ra dudc budc song A theo k: |\ =

TR

Néu cho gibi han cua \: ta dudc: \; < — < )y, ¢6 bao gia tri nguyén cua k thay

vio ta suy ra dudc budc song hay tan sb, van tc.

A N 2 [ 2 A A A A 2 A . V
Neéu bai toan cho gidi han cua tan so hay van toc, ap dung cong thic: A = V.'T' = 7
Tix d6 suy ra cc gid tri nguyén ciia k, suy ra dudc dai lugng can tim.
, s A <A v A N A A X 2 [N N 2 F
Chu y: Néu biet luc cang day £, va khoi lugng trén moi mét chiéu dai p, tacod: V = ([ —
p

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).

0 2 2
Séng tai M tré pha Tﬂd so v6i O. Phuong trinh song tai M: up = a sin(wt—%d) (ecm)

6i 1>
V JR—
v
4.Vin téc dao déng ciia song:
. d 2
Van toc dao dong: v = Z—;M = wa cos(wt + Tﬂd) (ecm/s)
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gian:

CHU DE 2.VE db thi biéu dién qua trinh truyén séng theo thdi gian va theo khong

Phuong phap:

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

e Cach 1:( VE truc tiép)

. 2
O goc O: up = asinwt = asin Tt

” (e N R €T
Xét diem M(zp = OM = const): upy = asin(wt — TxM) diéu kién t > 7M

Lap bang bién thién:

T T 3T I
X 0 X X Y < t
ty 2T \ v El‘:i_
Uy | asmsry v tT
V& do thi biéu dién, chi 1ay phan biéu dién trong gidi han t > $7M
e Cich 2:( Vé gian tiép)
V& db thi : ug “T/\ .
T T 3T E :
t] 0 1 2 s T 0 ; N
Uo 0 A 0 —A 0 L_ _____ \/
Tinh tién do thi uy(t) theo chiéu duong mot doan = $7M ta &
N e X N . o 9 !
dudc db thi biéu dién dudng sin thoi gian. \ o ot

, ., o A e % 0
Chu y: Thuong lap ti s0: k = T
2.Vé do 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 = xyy, to 12 thdi di€ém dang xét to = const

2
Biéu thiic séng:uy, = asin(wt — Tﬂx) (cm) , v6i chu ky: A

Pudng sin khong gian 1a dudng biéu dién u theo 2. Gia st tai to, séng truyén dudc mot

doan x); = V., diéu kién x < x),.Cha y: Thuong lap ti $0: k = )]\M
Lap bang bién thién: .
X X £3) al;
X 0 4 2 a4 A sén\gfhu'a &
U X X X X '

o .
asinwte, ;

CHU PE 3.Xac dinh tinh chét séng tai mét diém )/ trén mién giao thoa:
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Phuong phap:
VM:MSl :dl;MSQ :d2
N . R . 14
Tim hi€u duong di: 6 = dy — d; va tim budc song: A = V.1 = 7
Lap ti s6
I ) eNéu p = k( nguyén) < 6 = k) = Mdao dong cuc dai
A eNéu p=k+ 1(bannguyén) < § = (k+ )X = Mdao dong cuc tiéu

CHU DE 4.Viét phudng trinh song tai di€m M trén mién giao thoa:
Phuong phap:

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

R £ , ) ; 2 .. ) 2
Soéng tryén tu S; dén M:song tai M tre pha Tﬂdl s0 v6i Syiuy = asin(wt— Tﬂdl) (cm)

R £ , ) ; 2 .. ) 2
Soéng tryén tu So dén M:song tai M tre pha Tﬂ-dg $0 VOi So:up = asin(wt— Tﬂ-dg) (cm)

Soéng tai M: up; = uy+us , thay vao, ap dung cong thic: sin p+sin ¢ = 2sin P ;— g cos P g g
Ae N m . e
Cuoi cling ta dudc: | uy; = 2a cos X(dg — dy) sin {wt — X(dg + dl)] (*)

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

Bién d6 dao dong: A = 2a/| cos E(dg —dy)
V6i: . A
Pha ban dau: ®=—"(do+dy)

A

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

VM: MS; =dy; MSy = dy, 5152 =1

Xeét AMS Sy i tachd: |dy —dy| <l & -1 <dy—dy <1 (%)

eDé M dao dong véi bién do cuc dai: 6 =dy —dy = kXN k€ Z

l
<k<-—
- T
duong dao dong véi bién do cuc dai ( ké ca dudng trung truc doan S; S, ting v6i k = 0)

Thay vao (*),ta dugc: | — , ¢6 bao nhiéu gia tri nguyén clia & thi c6 bay nhiéu

N

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

| 1
Thay vao (*)tadudc: | —— — = <k < — — =
ay vao (*),ta dugc LD
by nhiéu dudng dao dong véi bién do cuc tiéu.
Th.s Trdn AnhTrung 37 Luyén thi dai hoc

, ¢0 bao nhi€u gia tri nguyén cua k thi co




Phuong phap giai toan Vat Ly 12 Trudng THPT - Phong Pién

CHU DPE 6.X4c dinh diém dao dong véi bién dd cuc dai ( diém bung) va sé diém
dao dong vdi bién do cuc tieu ( diem nut) trén doan S;Ss:

Phuong phap:

VMeSSy: MS, =dy; MSy; =dy, 515 =1

Taco:di +dy=1 (%)

eDé M dao dong véi bién do cuc dai: 6 =dy —dy = kXN k€ Z (1)

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

l l

Vay ta dudc: | —— < k< —
ay ta C N ==

bung ( ké ca diém giiia)

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

. o 1
eD¢ M dao dong véi bién do cuc tieu: § = dy — dy = (k‘ + 5) AN keZ (2
L
2
!
A

1\ A N
Cong (2) va (*) tadudc: do = = + (k: + 5) 5 dieu kién: 0 < dp <

Viy ta dudc: |—~ — = < k < — — =, c6 bao nhiéu gia tri nguyén ctia k thi c6 bay

1
2

> =~
N —

nhiéu diém nut.

Chi y: DE 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
dy da; — % dag dy; + %

. CHU pi 7.Tim qiy tich nhiing diém dao dong cung pha (hay ngugc pha) véi hai
nguon S, So:
Phuong phap:
™
A
Pha ban dau séng tai S; (hay Sy): ¢ = 0

Pha ban dau séng tai M: ®y; = ——(dy + dy)

T
A
D€ hai diém dao ddng cung pha Ay = 2k, so sanh (¥): dy + d; = 2k\. Vay tip hop
nhting diém dao dong cung pha vdi hai nguén S1, S 1a ho duong Ellip, nhan hai diém Sy, S,
1am hai tiéu di€m.
D€ hai diém dao dong ngudc pha Ay = (2k + 1), so sanh (*):
dy + dy = (2k + 1)\ Vay tap hop nhiing diém dao ddng ngudc
pha véi hai nguén S1, S 1a ho dudng Ellip, nhan hai diém S, S,
1am hai tiéu diém ( xen k& v6i ho Ellip n6i trén).

Do 1éch pha gitta hai di€ém: Ap = ¢ — &y = —(dy +d1)  (¥)

CHU DE 8.Viét biéu thic song ding trén diy dan hoi:
Phuong phap:
Th.s Trdn AnhTrung 38 Luyén thi dai hoc



Phuong phap giai toan Vat Ly 12 Trudng THPT - Phong Pién

Goi: MC = d, AC =1 thi AM = [ — d. Cac budc thuc hién:
1.Viét biéu thiic séng tdi:

e Song tai A: uy = asinwt

e Song tai M:

2

(I — d) so v6i A upr = asin (wt - 7([ - d)) (1)

2

Tai M song tré pha 5

. 2 2
Tai C song tré pha Tﬂl so vGi A uc = asin(wt — Tﬂl) (2)

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

p P 2
Neu 6 Ccodinh up = —uc= —asin(wt — Tﬂl) (3)  séngtéd M
p 2 U 1. - K
Neéu 6 C tu do uyn = uc = asin(wt — Tﬂl) (4) T 4
séng phat xza
e Song tai M:
: Lol 2T A
Tai M song tré pha Td so voi C:
P P 2 2
Neu 6 C co dinh v}, = —asin(wt— Tﬂl — Tﬂd) (5)
P 2 2
Neéu 6 C tu do uhy, = asin(wt — Tﬂl — Tﬂd) (6)

3.86ng tai M: v = uy + vy, ding cong thic luong gidc suy ra dudc biéu thic séng
dung.

CHU DPE 9.Piéu kién dé€ cé hién tuwong song dimg, tir dé suy ra s bung va sb nit
song:

Phuong phap:

1.Hai dau méi truong ( ddy hay cot khong khi) la cd dinh:
A

+ biéu kién vé chiéu dai: 1a so nguyén lan mui séng: || = kE

A
N [N 2 V V s T== 4
+ bicukién ve tan s0: A = — — | f = k— [ - N —
A 2 2l A N N A , N
+Somu1.k::X,sobunglak:vasonutlak:%—l. % o < 4

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

+ biéu kién vé chiéu dai: 1a sO ban nguyén lan mui song:
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1\ A By

l=(k+2)2 T
2 2 'HI" ]

A oy

N caA XA A V 1\ v . v
+bicukiénvetan so: A= — — | f= | k+ = | = o ot '

¥ 2 )2 "

) 2 1 . ) ]

+Sc3rnlii:k::X—g,sébunglék‘%—lvésénﬁtlék+1. o

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

PO [UN A PN N N A A A s 2 )\
+ biéu kién vé chiéu dai: 1a so nguyén lan mui séng: || = k‘§ -4
_—
X yea A A A V v ] I
+ bicukién ve tan so: A = — — | f = k— v
‘ f 21 S
< 20 4 5 -
+ SO mui: k = T sO bung la k£ va so nat la k£ — 1. __.«-{.
L 4 c e AA A 1as F
Chu y: Cho biét luc cang day F', mat do chieu dai p: V =,/ —
p
. L x x 412 f2
Thay vao diéu kién veé tan so:| F' = kj; P

CHU DE 10.Xc dinh cudng dé 4m (I) khi biét mic cudng dé 4m tai diém. Xéc 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:

P . o . I
*Neu muc cuong do am tinh theo don vi B: L = lgI—
0

Tl\l' d6: I = IQ.lOL

4 s NP : I
* Neu muc cuong do am tinh theo don vi dB:L = 10lgI—
0

Tat d6: 1 = .10
Chu y: Néu tan s6 4m f = 1000Hz thi [, = 10~ 2Wm 2
2.Xdc dinh céng sudt ctia nguon dm tai mét diém:

Cong suit ctia ngudn 4m tai A 13 ning ludng truyén qua mit cau tdm N ban kinh NA
trong 1 gidy.

|44 -
Tacé:IAZFeW:IA.S :
hay Pnguén = IA.SA 'x\
Néu ngudn am 1a dang hudng: S, = 4w N A2 v i

Neéu nguon am la loa hinh nén ¢6 ntta goc 6 dinh la «:

Goi R 1a khoang cach tif loa dén diém ma ta xét. Dién tich cia chdm cau ban kinh R va
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chiéu cao h1a S = 27 Rh

Tacé: h= R — Rcosa , vay S = 2r R*(1 — cos a)
Viy, cong suit ctia ngudn am:

P =T1.27rR*(1 — cos )

3.D¢ to cua dm:
Tuy tan s6, mdi 4m c6 mot ngudng nghe Gng v6i I,
bo to cia am: AI =1 — L,

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

I
Ta ¢6: Al = 1phon < 10ng—2 = 1dB
1

Clnie cic em hoe tot
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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 diy quay déu trong
tu trudng, xac dinh suat dién dong cam dng e(t)? Suy ra bi¢u thifc cudng dé dong dién
i(t) va hiéu dién the u(t):

Phuong phap:

1.Tim biéu thic tif thong ®(¢):

O(t) = NBS cos(wt) hay ®(t) = g cos(wt) v6i &g = NBS.

2. Tim biéu thiic ctia sdd cam tng e(t):

dd(t) . . .
e(t) = = wNBS sin(wt) hay e(t) = Epsin(wt) véi: By = wNBS

¢ N, A N A . t
3.Tim biéu thic cuong do dong dién qua R: i = %
4.Tim biéu thic hdt tic thoi u(t): u(t) = e(t) suy ra Uy = Ey hay U = E.
CHU DPE 2.Poan mach RLC: cho biét i(t) = Isin(wt), viét bidu thic hiéu dién thé
u(t). Tim cong suat Pracn?

Phuong phap:
Néu i = Iysin(wt) thi u = Upsin(wt + )| (¥)
Véi:
Y ZL = wL
Us=10.2, tongtrd: Z=+/R>+ (Zy — Zc)* voi 1
Zoc= —
wC
Z, — 7,
tgp = % — (, vOi ¢ la d0 1éch pha cta u so voi i.
Cong suit tiéu thu ctia doan mach:
. - Uo I R
Cach 1: Dung cong thic: |P = Ul cosp|,v0iU = —, [=— ,cosp=—

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

nhigt

1
Chid y:~— = 0,318
T

CHU PE 3Poan mach RLC: cho biét u(t) = Uysin(wt), viét bidu thitc cudng do
dong dién i(t). Suy ra biéu thitc uz(t)?ur(t)?uc(t)?

Phuong phap:

Néu u = Upsin(wt) thii = Iysin(wt — )| (¥)
Th.s Trdn AnhTrung 42 Luyén thi dai hoc




Phuong phap giai toan Vat Ly 12 Trudng THPT - Phong Pién

Iy = @Z, tong trd: Z = \/R2+ (Zp, — Zc)? V8 tgp = —F ¢
Heé qﬁé:
Hiéu dién thé hai dau dién trd R clng pha vi cddd:
ugr = Uprsin(wt — ).  voi: Upg = Ip.R.
Hiéu dién thé hai dau cudén cam L nhanh pha 5 S0 véi cddd:
ur, = Upp sin(wt — p + g) voi: Uyr, = 1y.Zy.
Hiéu dién thé hai dau tu dién C chim pha 5 so voi cddd:
uc = Upe sin(wt — ¢ — g) voi: Uy = 1. Zc.

Chi y: Néu phan tit dién nao bi doan mach hoidc khong cé trong doan mach thi ta xem
dién tré tuong tng bang 0.
Néu biét: i = Iy sin(wt+;) va u = Ugsin(wt+,) thi d6 1&ch pha: ¢,,/i = 0, —

CHU PE 4.Xdc dinh d9 léch pha giita hai hdt titc thoi v, va u, cia hai doan mach
khac nhau trén cung mét dong dién xoay chieéu khong phan nhanh? Cach van dung?

Phudng phap:
eCach 1:(Dung dai s6)
R , o 21, — 2oy
Do 1éch pha cua u; so voi:  tgpr = R — ¥1
1
Z1, — 7,
D4 1€ch pha ctia up so véii:  tgps = LQR % oy T
) 2 1
Ta co: Puifus = Pur — Pug = (Spul - SOZ) - (SOW - SOZ) o 7a I
= Quyfi — Pugfi = P1— P2 fb' e
Do 1éch pha cta uy so v6i us: ‘Agp =1 — P2 ‘
eCach 2:(Dung gian do vectd)
Ta co: u:u1+uz<—>(7:(71+(72trucphaf.
. U1 = IZl U2 = IZ2
. — Zo ) Zy, — Zec
t — 1 1 t — 2 T2
9% TR, — ¥ g¥2 Ry — ¥

D0 1éch pha clia uy so v8i ug:  |Ap = o1 — v

CHU DE 5.Poan mach RLC, cho biét U, R: tim hé thic L, C,w dé: cudng dé dong
dién qua doan mach cuc dai, hiéu dién the 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:
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., U U
Ap dung dinh luat Ohm cho doan mach: I = — =
Z R+ (Zy — Zc)?

(%)

Ta co:

1
Izmax<—>M=R2+(ZL—ZC)2:mm<—>ZL—ZC:0<—>wL:—C

w
Hay (*) = | Lnaz = %

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

DE u va i cung pha: ¢ = 0 )]
Z, 7 1 i T
haytg@:%onZL_ZCZOHWL:—C 0l Ju) I
w -
i}
Hay o F
3.Céng sudt tiéu thu trén doan mach cuc dai: C
Tacéd: P = Ul cosyp ,dé P =max < cosyp = 1 - 3--
R
Ta c6: cos p = =1 i .
VR2+(Zp — Zc)? I i
Hay R®+(Z,— Zc)? = R? o Up |'© 7
Hoy [LCw?=1] =

4.Két ludn:

Hién tugng cong hudng dién:
(¢ [ =max
e u,icung pha (¢ =0)
e cosp=1
2 _
LCw =1 < 1-Imaz:g
R

e Héqia:qopo 7, =70 —U,=Us Vi 1= —pc= _g

nén UL = —UC U = —uUc

CHU DK 6.Poan mach RLC, ghép thém mot tu ¢’ :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 b tu, tuong tu chi dé 5, ta
co:

1
Lwa2:1—>Cb:L—wz
] o . 1 1 1 E L C
A A A /'_:_ .
ONeuCHOItlepVOlC.Cb C+C’ ﬂ._|: | &
1

oNéu C song song véi C": |Cy, = C' + C" ._|I:|_|
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CHU PE 7.Doan mach RLC: Cho biét Ug, Uz, Uc: tim U va do léch pha ¢, ;.
Phuong phap:
Cdch 1:( Dung dai s0)

. U U
Ap dung cong thic: [ = — =
Z \/R2 + (ZL - ZC)2 —
—U=1JR+ (Zs — Zc)? i
U= VTi+ U~ Uop -
Cdch 2:( Dung gian do vecto) 0 : I
Tacé:u:uR+uL+uc<—>(7:(73+(7L+(70trucphaf UE’.
Dua vao gian d6 vectd: ta duge |U = /U3 + (U, — Uc)? UC
r—Zc  1Z.—17 U, — U,
Do lech pha: tgp = LR ¢ = LIR < Hay tggp:LUiRC

CHU DE 8.Cuén déy (RL) méc nbi tiép vdi tu C: cho bibt hiéu dién thé U, ( cuén
day) va Uc. Tim Upaen Va @ «

Phuong phap:
Tacé:u:u1+uc<—>(7:(71+ﬁc () trucphaf

( +U1 —|— 22
+(I,Ur) R i
voi cosier = W . A
L (+ve =120 Zo = B JUe .
oUc - - ™ w I
L +(I, C) = —5 |:|

Xét AOAC": Pinh ly ham cosin:

U? = U2 + U2 — 2U,Uc Cos(g — 1) Hay |U=/U?+ U2+ 20,Ucsin g
Zr

> — U
Chiéu (*) 1én OI: U cos ¢ = Uy cos 1 — cos p = 7 Cose
1

V6i: sin 1 = cos p1.tgp; =

CHU DE 9.Cho machRLC: Biét U, w, tim L, hayC', hay R dé cong suft tiéu thu trén
doan mach cuc dai.

Phuong phap:
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Trong cic phan ti dién, chi ¢6 dién trd R mdi tiéu thu dién ning dudi dang tda nhiét:
P = RI?

U RU?
Vay: P =
i R+ (Z1 — Zo)?

Taco: [ = = =
Z R+ (ZL— Zc)?

L.Tim L hay C dé cong sudt tiéu thu trén doan mach cuc dai:

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

)

C ! 2
=57 U
hay LCW =1« w21 (*)—)Pmam—f
L=
a. Do thi L theo P:
1
Ll 0 —
w2(C L
P PO Pmar 0
RU?
Vi Py = —— P
l 0 R2—|—Zg L
b. D6 thi C theo P: i ;
1 .
— RU? !
¢l w2, > VéiP1=72 |
Pl 0 P P R?+Z7 " !
S
o |

2.Tim R dé céng sudt tiéu thu trén doan mach cuc dai:
?, N X 2 U2 t
Chia tu va mau cua (*) choR: P = > = cons
(ZL — Zc) M
Rt —q—

D& P = max khi va chi khi M = min. Ap dung bat ding thiic Cosin:

Zy — Zc)? Zy — Zc)?
M:R+%22\/R.M:2|ZL—ZC|

R

A Zr — Zc)?

Dau ” =" xay ra khi: R = G = 2Zc)

R
P
hay R:|ZL—Z0| i —

U? !
Vﬁ . Pmal' = — |
Y 2|U, — Uc| |
Bang bién thién R theo P: |
R| 0 |Z,—-Zc 00 . |

CHU Dlil 10.Poan mach RLC': Cho biét U,R, f: tim L ( hay C) aé U, (hay U¢) dat
gia tri cuc dai?
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Phuong phap:
1.Tim L dé hiéu thé hiéu dung ¢ hai ddu cuén cdm cuc dai:
U.ZyL

Hiéu dién thé ¢ hai dau cudn cam: U, = .7, = ()
VR +(Zp — Zc)?
eCach 1:( Dung dao ham)
P oU R+ 7% — Z,.Zc)\U
Pao ham hai vé cua (*) theo Z;.: L= (7" + 25 L C)B
0Zi  [R*4 (Zy — Z¢)?)2
oU R24+ 72 .
Ta co: G—Zz =0« |2 = % , ta ¢6 bang bién thién:
R? 4+ 72
. C U/R:2+ 7
oUL N 0 B V6i | ULmar = %
07,
UL /| ULmam \
eCach 2:( Dung dai s0)
- U t
Chia tit va mau cda (*) cho Zy, ta dudc: Uy, = _ cons
R (- Zey, VY
72 7
R? Zo 1 1

Véiy =
=7 tl-7 Z? Z1
1
Trongdé:x:Z—;Tacé:a:(R2+Zg)>0
L

b Zc A R?

Neny=minkhir=——=——— Yin=—— = —————
Y 2 R+ 22" la R+ 72

R? + 72 U/ R2+ 72
Vﬁy ZL = % va ULmam = %
C

eCach 3:( Dung gian dd vecto)

= TEP = (R4 28) £y — 220+ 1 = (B2 4 Z2)a = 2. Zow + 1

Ta ¢6: u = upc +uy, < U = Ugc + Uy, (*)trucphaf, A
dat AOB = a ﬁ L,
) s UL U 07
Xét AOAB: Pinh 1y h : = T
SA0 HIL Ly Ham S sin AOB  sinOAB 0l I
Ur U U =
o == = 1
sina sin(§ —¢1)  cosepy E
U T =
Hay: U = sina vay: Uy, = max i UC
COS 1
khisina =1 — a =90 —- AAOB L O o
1

Ta do: 1 + |us] = v 1 <0, s > 0nén: tgpr = —cotgpy = —
2 LgPuyi
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Zo R R+ 7| . U
— = h Zzi,dUmam:
- R ZL — ZC Y L ZC Ve b COS Y1
Uy/R? + Z2
hay ULmam - #
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: Uc = .70 = ¢ (*%)

VR4 (Z, — Zc)?
eCach 1:( Dung dao ham)
e (R2+ 22— Z,20)U

Pao ham hai vé cta (*) theo Z¢: = :
“0Ze T Rt (Z - Zo))?
oU, R24+ 72 .
Ta co: ﬁ =0« |Zc = # , ta c6 bang bién thién:
R+ 72
L U/ R4+ Z
Uc N 0 - V6i | Ucmar = %
0Zc
UC /| UCmam \
eCach 2:( Dung dai s0)
- U t
Chia tt va mau cia (*) cho Zg, ta dudc: Up = _ cons
R 2y VY
7% \Zc
R? Zr 1 1
Véiy = — 1) =(RR+7)—=— —-27,—+1=(RP+7Z>2>2-2.7 1
1
Trong d6: x = = ;Tacod:a= (R*+Z%) >0
c
b Zr A R?

Nén y = n Khi = T3 T T . o2 Ymin — T = 555 . o
Y = Ty T ey 22 Y la R+ 22

R?+ 72 U/ R2+ Z?
Vﬁy ZC = % va UCmam = %
L

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

. s o U U
Dinh Iy ham sin: sin AOB  sinOAB
Uc U U

< = =
T _

sina sin(§ — 1)  cos e

U
Hay: U¢ = sina vay: Uc = max
oS 1

Th.s Trdn AnhTrung 48 Luyén thi dai hoc



Phuong phap giai toan Vat Ly 12 Trudng THPT - Phong Pién

khisina=1— a=90°— AAOB 1 O

o . . 1
Ta do: 1 + |us] = v 1> 0, ¢y <0nén: tgpr = —cotgpy = —
2 Q.. /i
Z R R?+ 72
R 21, — Zo Zr /}R{
U —
vOi UCmam = ) UC I
Cos V1 3
E
U\/ R? + 72 — =3
hay UCmam = TL ) T'TL
- B_ .

CHU lel 11.Poan mach RLC": Cho biét U,R,L,C: tim f ( hay w) dé Up, Uy, hay Ucx
dat gia tri cuc dai?

Phuong phap:
LTim f ( hay w) dé hiéu thé hiéu dung ¢ hai ddu dién tré cuc dai:
) . UR t
Hiéu dién thé & hai du dién trd R: Up = [.R = _ cons
VR A+ (ZL - Zo)? M
< . 1 ”
bé Up = max < M = min < Z; — Zc = 0 hay |wy = ——LC (D(V6iwg=27f)

Vay

2.Tim f ( hay w) dé hiéu thé hiéu dung & hai ddu cuén cdm cuc dai:
Hiéu dién thé ¢ hai dau dién tré L:

Uz UwL U
U,=17; = L _ v _

2 — 2 2
\/R + (81 = Zo) R? + wL—L s +(1- L
wC w22 w2CL

t R .
Hay U, = %, de Uy, cuc dai khi y = mun.
y
VY

T"—R2+(1 1)2—11+Rz21 L
oY= are S2CL 22t T \I2 0L ) w2

R? 1 1 1
. _ 2 Al _ Loy
Hay: y = Cszx + <_L2 — 2—CL)x+ 1volix = "] Ta cO: a = 22 >0
n . . b 2 R?2\ L2C?* 2LC — R*C?
Neny:m'lnkhlx:—%:<ﬁ—ﬁ). 5 = 5

. 2
W ae—per| @

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

1
U_
Up =120 = UZo — wC v

VR Zi-Zep [ R ~ JRC%2 + (LCw 1)
R + (UJ — E)

t A .
Hay U, = %, dé Uy, cuc dai khi y = mun.
y
VY

Ta c6: 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 x = w?

) . , ) b 2CL — R?C*?
Tacod: a = C?L? > 0 Nény = minkhi z = 5, = (W)
2CL — R?C*? 1 2CL — R*C*?
Viay w?2 = | ————— ) Hay: = oA\

Chu y: Ta ¢6: W2 = w.wo
Hiéu dién thé cuc dai & hai dau cudn cam va tu dién déu c6 dang
2L U
UCmam = ULmam = 5
R \/ALC — R2C?

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

Phuong phap:
1.Cho biét d6 thi i(t) va u(t): tim dé léch pha ©,,);:

Goi 0 12 d6 1éch pha vé thoi gian gifta v va i ( Po bing
khoang thoi gian gitta hai cuc dai lién ti€p cua u va 7)
e Léch thoi gian T < 1éch pha 27

. . R 4
e L&ch thdi gian ¢ < 1éch pha ¢, /; Vay: |y = 27Tf
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2.Cho biét gidn dé vecto hiéu dién thé: vé so do doan mach? Tim Unnach

Quy tic:
oz nim ngang — phan ti R
o/, théng diing hudng 1én « phantiL

oUs thing ding hudng xubng «  phan tii C

+g0ocO;
Unach +ngon: cudi Ug;

Pufi = (I_: (7)

CHU DE 13.Tic dung nhiét ciia dong dién xoay chiéu: tinh nhiét vgng tda ra trén
doan mach?

Phuong phap:
Biét I: ap dung cong thitc Q = RI*t
Biét U: Tit cong thitc I = % — Q= Rg—zt
Néu cudn diy (RL) hoic dién trd dim trong chat 16ng: tim A¢° |j-U:|
Ta c6: Qua = RI*t; Qo = CmAt? — At? = IZI;; mR -

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

Phuong phap:

1.Tinh dién luvong chuye“;z qua binh dién phdn theo mot chiéu (trong 1 chu ky T, trong
t):

Xét dong dién xoay chicu i = Ijsinwt(A) qua binh dién phan chia dung dich axit hay
bazd loang.

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

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

T
2
0
21y

2
h = — V6i w = — do d6 ta co: = —
ay | q1 5 w T q1 o

2

T
/ 1
/IO sin wtdt = ——1 cos wt
w 0
0

N, . . A A t N N PN A A A N
Trong thoi gian ¢, s6 dao dong n = T dién ludng qua binh dién phan theo mot chiéu la:

t . 21y t Ipt

=nq = —=.q1 , Vay: =—==—
q Q1\ T qi , vay q o T -
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2.Tinh thé'tich khi Hidr6 va Oxy xudt hién & cdc dién cuc trong thoi gian t(s):
A
Ctt 96500C' giai phong — = 1g tuong tng 11, 2(1)H dktc.
n i
A 2. . q
Vay ¢C' :thé€ tich khi H: =——11,2(1
A A T 0 AT
Thé tich cta khi O: vp = a — S

— o
2
Viy 6 mdi dién cuc xuat hién hon hop khi véi thé tich v = vp + 1

CHU DPE 15.T4c dung ti¥ ctia dong dién xoay chiéu va tic dung ciia t trudng Ién
dong dién xoay chieu?

Phuong phap:

1.Nam chdm dién dung dong dién xoay chiéu ( tdn s6 f) dat gdn ddy thép cing ngang.
Xdc dinh tan so rung [’ cua ddy thép:
Trong mot chu ky, dong dién ddi chiéu hai 1an. Do d6 nam chim — ae

hit hay nha diy thép hai lan trong mét chu ky. Nén tan sb6 dao e
dong ciia ddy thép bing hai lan tan sb cia dong dién: | f' = 2f

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

Tit trudng khong déi B tac dung 1én day dAn mang dong dién mot

N . L, 1A A TR L. i F
luc tu F' = Bil( c6 chiéu tuan theo quy tac ban tay trai ). ,_,_ly——l———_ﬁ
Vi F ti 1& v6i i , nén khi 5 d6i chiéu hai 1an trong mot chu ky
thi 7 d6i chiéu hai 1an trong mot chu ky, do d6 day rung hai lan ; o)

trong mot chu ky,| f' = f \‘“‘lq—’/
F
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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 chiéu tao bdi may phat dién xoay

chiéu 1 pha

Phuong phap:
L.Truong hop roto ciia mpd cé p cdp cue, tin sé6 vong la n:
Néu n tinh bing ( vong/s) thi: f = np

Néu n tinh bﬁng ( vong/phut) thi: f = %p

sO cuc ( bic+ nam)
2

Chi y: S6 cip cuc: |p =

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

_E, _ EV2
~ 2rNBS 2xNBS

Ap dung: E, = NBSw véiw = 2rf , nén: | f

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

CHU PE 2. Nha mdy thiy dién: thac nuéc cao h, lam quay tuabin nuéc va roto cia

. Tim c¢éng suit P chia may phat dién?

Phuong phap:

Goi: Hp 1a hiéu suét ctia tuabin nudc;

Hj; 1a hiéu suat cla may phat dién;

m 12 khdi lugng nudc ciia thac nude trong thoi gian . -
(b))

, A, mgh .. m . ) ,
Cong suat cua thac nuéc: P, = - = Tg = pugh; v6i p = n 1a Iuu lugng nudc ( tinh

theo khdi lugng)

Cong suit ctia tuabin nudc: Pr = Hp P,

Cong suAt clia may phat dién:| Py = Hy Pr = Hy Hr P, |

CHU PE 3. Mach dién xoay chiéu ba pha mic theo sé d6 hinh Y': tim cudng do dong

trung hoa khi tai dbi xing? Tinh hiéu dién thé U, ( theo U,)? Tinh P, (cac tai)

Phuong phap:
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Tim ¢;,:
’il = I(] sin wt
iy = losin(wt + X&) — iy =i1+iz+is =0 Suyral; = —I < I =0
’ig = I(] sin(wt — 2%)
H L N
Up |:|
U
M 3 ¢
: [
A b2 A
Tim U,: Ta c¢o:
Ud = UA1A2 = UA2A3 = UA;,Al . hiéu dién thé giﬁ’a hai dﬁy pha
U,=Uaso0=Uso=Uao: hiéu dién thé gifta ddy pha va ddy trung hoa

Ta cO:ug = Uay a4, = U0 + UoA, = Ua,0 — Ua,0 < Uaya, = Usyo —Usjo

Tt hinh ta duoc: | Uy = U,v/3
Tim Fy;:

Up

Z tai

Do hiéu dién thé cla céc tai b?mg nhau (U,) nén: Iy =

Cong suit tiéu thu ctia mdi tai: P, = U, I, cos py = R I?

CHU PE 4. My bién thé: cho U, I,: im U, I

Phuong phap:

L.Truong hop cdc dién tré cia cuén so cdp va thit cdp bang 0, cuén thit cdp hd:
L as ‘ Uy N

Luc do: I, =0 Ap dung: | — = — U.
tc do: I, p dung Y — U,

2.Truong hop cdc dién tré ciia cuén so cdp va thit cdp bang 0, cudn thit cdp cé tdi:
a. Truong hop hiéu suat MBT H = 1:

. U2 Il N1

Ta c6: P, = P Uil = Uyl Hay: — = — hay I, = [1—

1 2 — Uil 212 }’U1 I y 12 1N2

b. Trudng hop hiéu sudt MBT 1a H : |

BT

1
U, [z

=
b M1

r 'Il':'

, Uy N Ny
Tacod: — = — hay [, = HI; — 1
aco U, N W L lNg |
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3.Truong hop cdc dién tré ciia cuén so cdp va thit cép khdc 0:
dd

Suat dién dong qua cudn so c?lp: e1 = —N;— 7 (1);
A A N A 2, A d(b
Suat dién dong qua cudn thu cap: e; = —Ny— L 2);
, €1 Ny
Lapti: —=—=%k (@3
ap t1 o N, 3)

Cuon so c?lp dong vai tro nhu mot may phat: uy = ey + 147 — e; = ug — rit; (4)
Cuon so c?lp dong vai tro nhu mot may thu: us = ey — roio — €2 = ug + 1212 (5)

A .2 €1 up — 1141 . .
L%_lptl:—:%EkHul—’f’l’Ll:k‘UQ—Fk‘Tg’Lg (6)
€92 Ug + Tol9

€1 1 1 g
Tacoejt; =egiohay — = —=— — i3 = = vaip =

U2
—= 7
() ’ig k k R ( )

kR

Thay (7) vao (6), thuc hién bién d6i ta dudc: | uy = u
y (7) vao (6), thuc hi¢ : Ry

kR

Hay: =
ay: Uz k2(R+7’2)+7’1U

CHU DE 5. Truyén tai dién ning trén day dan: xac dinh cac dai lugng trong qua
trinh truyen tai

Phuong phap:
Tuyén tai:
San xuat: Cuong do d.dién: [ = I,o = I1p St dung:
Usa  TLia  Noa 21 U i Nag

biéntré : R = p—(l = AB)

[N S U ILp Nip
PA = UlAllA - U2A12A D@ giém thé . AUAB = U2B - U2A =IR PB = UlBllB = UQBIQB
Cong suit hao phi : AP = Py — Pz = RI?

| 2 - - 2B
=|E u,_ =
|U]ﬂ == T2a 15 |:_-~U213 [Iz
| L

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

Phudng phap:
A P . ~ 1ea A PB
Cong thic dinh nghia hiéu suat: | H = AL
A
y P Py — AP AP
Xac dinh theo cong suat: | H = P_j = AT =1- - |
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_@ UA_AU_l_&

Xac dinh theo hdt: |'H U, i U
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PHAN 7

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

Ky hiéu:
® Gmazr = QO ( bién d6

®  Upay = Up (bién do

dién tich)

hiéu dién the)

o imas = I (bién do dong dién)

GHI NHO

Dao dong cd hoc ( con lic 16 xo0)

Dao dong dién ( mach LC)

Lido: x biéntich: ¢
) d . o en : d
Van toc: v = d—f = Cuong do dong dién : 7 = _d_(t]
Céc dai lugng dat trung Khoéi lugng: m botucam: L
bo cung: £ Nghich dao dién dung : -
Luc tac dung: F Hiéu dién thé : u
E I
Phuong trinh dong luc h "+ —2=0 "4+ ——=q=0
ng trinh dong luc hoc x +mx q +ch
<—>ZE”—|—UJ2$:0 (_)q77_|_w2q:0
Nghiém cua pt vi phan x = Asin(wt + @) q = Qosin(wt + )
« oz k 1
TA A ~ A — _ = —_—
an sO goc riéng w — w 76
Chu k¥ dao dong T =2, /% T = 27VIC
Thé ning dan hoi : Ning luong dién trudng :
1 12 1 1
E — _k‘ 2 = —— = — 2 = —
tT Wa=3G 2\0“\ 9 d
bong nang : Nang ludng tu truong :
1
Ning luong dao dong Eq = imv2 W; = §Lz’2
Co nang : Ning luong dién tu :
E = Lmw? + Lha? W= tpe o L0
=-m —kx = _—Li?+ =
1 2 ' 1 ? 152 1 2C
= —kA? = —mw?A? = -0 __rp2
2 2" 2 ¢ 30

Bdng so sanh dao dong diéu hoa ciia con ldc 16 xo va dao déng dién tu do
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CHU DE 1.Dao dong dién tu do trong mach LC: viét biéu thic ¢(¢)? Suy ra cudng
do dong dién i(¢)?

Phuong phap:
q(t) ¢6 dang tong quat: ¢ = Qg sin(wt + )  véi: Qo = CUy
m
w=——hoacw = — =27
T Do T f
¢ dudc xac dinh nho diéu kién ban dau (¢t = 0) cia q.
d
i(t) dudc xac dinh: i = —d—C‘tI = ¢ = —wQocos(wt + ) = —Iycos(wt + @)
- Qo
Véi | [y = wQy =

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

Phuong phap:
Ta co: ¢ = Cu = Qpsinwt  voiQy = CU,y
d
i(t) dudc xac dinh: i = _d_ct] = —¢ = —wQpcoswt = —Ijcoswt T

hay ¢+ = [y sin (wt + g) ZEL o

CHU PE 3.Cich ap dung dinh luit bao toan nang lugng trong mach dao dong LC.

Phuong phap:
Ap dung dinh luét bao toan va chuyén héa ning luong:
W =Ws+ W, = Wamax = Wimae = const
1 Loy 1 1(]Ug
hay L+ i g - L1 = i Q2 ()
2C 2C

LBiét Q, ( hay U,) tim bién dé I, :
Tu (*) ta dudc:

1 9 I — Qo
§CU0 | R 0 Vv LC
102 =—LI; Suy ra

-x0 2 I = U, £
20 0— Yo C

2.Biét Qo ( hay Uy) va q ( hay w), tim i lic dd :
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Tu (*) ta dudc:

l(ju2 1()(}2 i=4 /M
lriry {2 —J2..° S LC
2 1 Q% uy ra

2 Lq , C
20 2C i = Z(U(?—uz)

CHU DE 4.Dao dong dién tu do trong mach LC, biét Q va Io:tim chu ky dao déng
riéng cia mach LC.

Phuong phap:
Ap dung cong thitc Thomson: T' = 27v/LC (1)

) Qo Q3 N Qo
Ta co: Iy = — LC = —, thay vao (1):|T = 27—

CHU PE 5.Mach LC 6 16i vao ctia may thu v6 tuyén dién bit song dién tr ¢6 tan sb
f (hay budc song \).Tim L( hay C)?

Phuong phap:

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

L.Biét f( song) tim L va C':

1
. 1 T 4r2f2C
Tu (¥*) — = —
) / 2V LC C = i
4m2 f2L
2.Biét \( song) tim L va C':
Ergren
L )\2 aLa
N C 1 = 2.9 :::: 2
T (F%) — - — 422 C 2l =4
9 A 2nVIC _ )‘% li C"
422

CHU DE 6.Mach LC 6 16i vao clia méy thu vo tuyén cé tu dién c6 dién dung bién
thién C,,,, + Cpnin tudng Wng goc xoay bien thién 0° + 180°: xac dinh géc xoay A« de thu
dudc buc xa c6 budc song \?

Phudng phap:
N A2
Lap luan nhu cha dé 5: |C' = T22]
Khi ACy = Chraz — Crmin — Aoy = 180° — 0 = 180°
Khi AC = C — Chyin < A« A
C — Chy
Vay: |Aa = 1800 —— 2"
> “ Cmar - Cmm

Th.s Trdn AnhTrung 59 Luyén thi dai hoc



Phuong phap giai toan Vat Ly 12 Truong THPT - Phong Dién

CHU DE 7.Mach LC & 16i vao cha may thu vo tuyén cé tu xoay bién thién C,,,, =
Crnint tim dai budce song hay dai tan so6 ma may thu dugc?

Phuong phap:
Lap luan nhu chi dé 5, ta co:

A = 2mc ch < {)\mm - Omm — )\mm S A S )\maz

)\maz « C’maz
1 {Omzn « .f max

C’maz « f min

f

B .fmzn S f S fmaz

B 2w/ LC, -
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PHAN 8

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

CHU PE 1.Cich vé tia phan xa trén gudng phéng tng véi mot tia téi da cho ?

Phuong phap:
1.Cach 1:( Ap dung dinh luit phan xa 4nh sing) = W R
+ V& phép tuyén TN tai diém t6i I, voi gbc t6ii = SIN. .
+ V& tia phan xa I R dbi xdng v6i SI: i = NIR =i if
2.Cach 2:( Dua vao mdi lién hé giita vat va 4nh) : g
+ Néu tia t6i S phdt xut tif diém S thi tia phan xa c6 gy A A
phuong qua anh 4o S’ ( ddi xting véi S qua guong). - “1 - Lot “. .
+ Néu tia t6i SI c6 phuong qua vét do S ( sau guong) thi  H! .I J H! .I J
tia phan xa truc tiép qua anh thét ( truéc guong). E.“ §

CHU PE 2.Céch nhén biét tinh chit "'thit - 20" cha vat hay anh( dua vio cic chim
sang)

Phuong phap:
Nhén biét tinh chit "that - 40" clia vit: dua vao tinh chit ctia chum tia t6i.
+ Chum tia t6i phan ki thi vat that.( vat truéc guong).

+ Chum tia t6i hoi tu thi vat do.( vat sau guong). g '
Nhén biét tinh chat "thit - 40" ctia anh: dua vao tinh chat W A _I_f" g A &
cta chum tia phan xa. “ it
N . 2 A N 2 N 2 2 : ll.' 'I-'“'] H:‘ ".' 'I-'“"_T
+ Chum tia phan xa hoi tu thi anh that.( anh trudc guong). H; S Lt
+ Chum tia phan xa phan ky thi dnh 40.( anh sau guong). Ef §

Chi §: Déi vdi gwong phing, vat that cho anh Ao va ngudc lai.

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

Phuong 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, goc quay: § = RIR = 2(i, — 1) = 2«

2.Cho biét SI = R, xdc dinh qudng dwong di ciia dnh S':

Pudng di S’S”, ung v6i goc quay 3 = 2« cua tia phan xa.
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Vé_iyi S/S” = Rﬁmd = QROzmd

3.Guong quay déu véi vdn téc goc w: tim vén toc ddi ciia dnh?
_S8'S" 2Rayag
ot ot

= 2Rw

v

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

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

2.Nguyén tic tao anh lién tiép: anh ciia guong nay 12 vét cia guong kia.
C6 hai nhom lién tiép
Nhém anh 1: S Gy Sy Go Sy Gy Sz .-
Nhém anh 2: S i} Si G1 S, Go Sy

SO 4nh 12 tong tit ca cic anh ctia hai hé

Hé qua:

D6i véi hé hai guong song song thi s6 anh 13 vo han néu mit dit ngoai hai guong va hitu
han néu mat dat gita hai guong.

Néu hai guong hdp nhau mét géc a

M&i nhém 4nh, néu anh nio nim sau guong thi khong tao anh nita.
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. . : P 360"
Chu y: Ta ching minh dudc rang néu o« = —
n

v6i n 1a sb nguyén dudng thi hé c6 n — 1 anh.

CHU Dﬁ? 5.Cach van dung cong thic caa gudng cau

Phuong phap:
Xét su tao anh: AB, 57 G A B&/:W
. 1 1 1 R
Ap dung cac cong thic: R 7 () véi f = 5
N A/B/ d/
Cong thic vé d6 phong dai anh : |k = — = —— 2
g O phong da =5 ) ()
Hay:
d —
d—f f

1.Cho biét d va AB: tim d' va d6 cao dnh A'B’

o (1): — d = ,néu d’ > 0: anh thit; d’ < 0 anh 3o.

_df
d—f
. T (2): ta suy ra dudc gia tri cia k, néu k& > 0 anh vét cling chiéu; & < 0 anh vat ngudc
chiéu.
Do cao cua anh: A'B’ = |k|AB
2.Cho biét d' va A'B': tim d va dé cao vit AB

U
Tu (1): —d= 7 ff , néu d > 0: vat that; d < 0 vat 3o.
A'B’
Do cao cua vat: AB = 7

3.Cho biét vi tri vit d va dnh d’ xdc dinh tiéu cw f:

U

d+d’

Tu(l): — f= néu f > 0: guong cau Idm; f < 0 guong cau 16i.

4.Chii y:

*Poi v6i guong cau 16i: Vat that luén cho 4nh 4o, cung chiéu, nhd hon vit, gan guong
hon vat.

*Pdi v6i guong cau 16m: VAt thit ndm trong OF ludn cho anh 4o, cing chiéu, nhd hon
vat, xa guong hon vat.Vat that nam ngoai OF' luon cho anh that, ngude chiéu véi vat.
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CHU DE 6.Tim chiéu va dé ddi cia man anh khi biét chiéu va do doi cia vat. Hé
qua?

Phuong phap:
1.Tim chiéu va dé doi ciia man dnh khi biét chiéu va dé doi ciia vit:
Céch 1:
1 1 1
Ta co: E+? = ? =const  (*)
Do d6: khi d tang thi d” giam va ngudc lai.
Céch 2:
df ax
N d =2 h -
)= d—f vy a—x
a2

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

(a —a)?
Két lun:
K}}i dich chuyén vt 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; f d,— f
Lan 1: k; = d1 dl—f:_lf
Tur d6 ta suy ra d; (‘hay d}) theo k; va f
& ;o A
Tdy de— f f
Tir d6 ta suy ra dy ( hay d}) theo ks va f

Lan 2: ky =

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 mot didu kién nao d6 vé anh, vat: xc dinh vi tri
vat dva vi tri anh d’
Phuong phap:
1.Cho biét dé phong dai k va f:
Tu (2) ta dudc: d' = —kd,
thay vao (1):
1 1 1
i 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 dugc phuong trinh:— g +— Y f’ ta suy ra dugc phuong trinh theo d,
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tuw d6 suy ra d'.
Chd y:Anh trén man 13 anh that, 4nh nhin thiy trong guong 13 anh 4o.
CHU lel 8.X4c dinh thi trudng cia gudng ( gudng cau 10i hay guong ph?xng)
Phuong phap:

Goi M’ 13 anh ctia mit M qua gudng, ta c6 su tao anh:

=0OM’
Thi trudng clia guong 1 phan khong gian trudc guong, gidi han bdi mit
phang guong va cic dudng sinh v& tit M’ tua 1én chu vi clia gudng.
1.D6i véi guong chutoi: 1+ £ =L g = -
Dai v uldi: =+ - ==-—-d=—"

LYo EHenE d"d T d—f A A
2. Boi vbi guong phang: M’ va M do6i xting nhau qua guong phang:
d = —d.

NN s , OM
Goi ¢ la goc ntia hinh ndn cua thi truong: ta cé : tgp = ¥l = |;—/|, r
12 ban kinh ctia guong. oS
Chi y: 1/ ¥ j Rl
uy: 500"

CHU PE 9.Gudng cau 16m ding 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

Phuong phap:

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

o1 df :

St dung hinh hoc: xét cic tam gidc dong dang dé suy ra mdi quan hé giita Dva D,
Goi Dg, D lan lugt 1a duong kinh ctia guong va ctia véc sang tron.
1.5" 1a anh a0 <> chum phan xa la chum phan ky.

D |d|+ L
Dy |d]
2.5 1a anh that < chum phan xa la chum hdi tu.
D L-d
Dy d
3.Chum phan xa la chum song song ( anh ¢ vo cung)
D = D,

CHU PE 10.X4c dinh anh ciia vat tao bdi hé "'gwong cau - guong phang"

Phuong phap:
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Xét 2 1an tao anh:

ABdlel—A Gl( g.cﬁu ) da:mAlBlcb:m Gg( g. phgil’lg ) Angdé:m

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

Lén I1: y
di di fy di — fi (SR
D6 phone daic A1 By dy fi T
0 phong dai: = =——=— ;
? Phong € ‘T 4B dy di— f1 .
Ta c6: |dy = a — d} |( ludn nhu viy) - -“"El
Lén 2:
Ta ¢6 AsBsy dbi xtng voi Ay B; qua guong phﬁng, doddo dy, =—dy=d| +a
_ AsBo d,
bo phong dai ke = =—==—-——=1 (2) Vay: A,By, = A1B
0 phong dai 7z 1.5, s (2) Vay: A>B, 181
2.Truong hop guong phdng nghiéng mét géc 45° so vdi truc chinh:
Iidn U d [
a7 o hm ]
1 1 1 1 — J1 4]
Po phong dai: &y = AP A _ S A =
R v S N R 5
Ta c6: | dy = a — d} | ( ludén nhu vay) i Ay B
Lén 2:

Ta ¢6 AyB, d6i xting v6i A, B; qua guong phang, do d6 : O, A; = O,A;; Al/Og\Ag =
2 x 45° = 90°

Vay: AsBs song song véi truc chinh va AyBy = A1 By
CHU PE 11.X4c dinh anh ctia vét tao bdi hé "gudng cau - gwong cau"
Phuong phap:

Xét 2 1an tao anh:

ABd1:01A1 i) d’lelAlAlBldQ:OQAl i} A2B2d/2:OQA2
Lin 1:
/
di di f, di — fi
. A1 By dy J1 dy — fi
b0 phong dai: k1= — = —— = — = — 1)
? POng & ! AB d; di — fi fi (
Ta co: |dy =a —dy| (2)(ludn nhu vay)
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Lén 2:

1 17 1 da f>

- z o= d. —

d2+d2 fz_) 2 dy— fo
N . A9 By d, fo dy — fo

Do phong dai: ky = =—= = ——= = — = — 3
? PROng & ? A1 By do dy — fa f2 )

Chi y: D6 phong dai anh cudi cung:

hes — Ay By _ AsBy A1 By ek — fa i _ (dy — f2) (d} — f1)
*T AB  AB AB ' (dy— fo) (dy — f1) fo f

CHU PE 12.X4c dinh &nh cha vat AB & xa vé cling tao béi guwong ciu 1om?

Phuong phap:

Xét su tao anh: AB(00) O A'B'y

e T
1 1

1 B T
ataT o=

Viy anh A’B’ nam trén mit phang tiéu dién clia guong cau 16m. Goi a
la gbc trong cua vat qua guong.
Ta c6: ACA'B": A’B' = C' A'tga hay

d=o00

1 A DA
Vi d = oo nén o= 0, tu cOng thiuc Décart:

A'B' = fitga= f.0paq
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PHU LUC:
CACH XAC PINH TINH CHAT ANH CUA VAT QUA GUONG CAU

1.Ddi véi guong cau 16m:

Anh 3o
.-"-.-.-.-l
Ly
N “_";5‘
Wit thit 2 3 5 g .-F , __________ Ef_ai_t_in:n
I N I e e
| LT - I"
N
0
5
F
Anh thit
2.D6i véi guong cau 10i:
Anh thit .5
\\§_—§, Wit o 4 G 2
— - — === - -
N N R
-{Il\.\__‘__ = '.' [ #
1 R PR TR
Bt T
':' }'\-\. '..ri".
~oS Y
i Y
Eﬂxi v
e Y
N He o o
.A.I'L‘I:'l.-a.ﬂ 4|.:"'_i
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PHAN 9

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

CHU DE 1. Khao sat du’dng truyen cua tia sang dén 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 cach 1a mit phang: ap dung cong thic:

nqSin?

n1sSint = nosinr = sinr =
N2

Khi: ¢ = Othi » = 0: Tia t6i vuong goc vOi mat phan cach thi tia 16 di thang.
2Mae - m I.

N h
NI

!

CHU DE 2. Khio sat dudng truyén cia tia sang don sic khi di t moi trudng chiét
quang hon sang moi truéng chiét quang kém?

Phuong phap:
Co thé c6 tia khiic xa nhung ciing co thé cé tia phdn xa toan phén
1.Miit phan cach 1a mit phang: ap dung cong thiic:

nqSin?

n1Sint = nosinr = sinr =
N2

chiét quang bé om

Ta co: sinig, = — — =
chiét quang 16n 12

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

Néu 7 > tgn, : Thi co hién tugng phan Xa toan phan : i
2.Mat ' ’

S N SV O i I
S e el

lgj 1
1gh 13=-1gh ibigh
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CHU DK 3. Cach vé tia khuc xa (ung vdi tia t6i da cho) qua mat phing phan cich
gitra hai méi trugng bang phueng phap hinh hoc?

Phuong phap:
1.Cach ve tia khic xa

a. VE tia khuic xa thuong :(n; < ng)
*Trong mdi trudng khic xa (nz) vé€ hai
nita duong tron: (1, n4); (I, n2)

* NGi dai ST cét vong tron (I,7ny) tai J.
Ha JH Lmp(P), cit vong tron (I,n,) 6
K. Tia [ K chinh la tia khuc xa,

That vay:

AIJH : ITH = 1Jsini = nysini
AIKH :IH =IKsinr = nysinr
Vay: njsint = ngsinr
b. Ve tia khiic xa gi6i han :
Ta c6: ATHyKy : sinig, =

IH . n1
IK(] _\ng
2.Cdch vé tia toi gidi han toan phan

*Trong moi trudng tdi (n;) vé hai nlia
duong tron: (I,n); (I, n2)

* Tt Hy v& dudng vubng gbc mp(P) , cit
(I, nl) 6 S()

#So1 chinh 12 tia t6i gidi han toan phan(
ting voi tia 16 1 K 1a sat mat phan cach)

L. IH(] Mo
Ta c6: ASgIHy : =—=—
a Cco 0 0 - S gp ISO "

CHU DE 4. Xac dinh anh cia mdt vt qua LCP ?
Phuong phap:

Ludng chét phang (LCP) 12 mit phan cach gitta hai moi trudng c6 chiét
suat ny, Na

Pit: d = SH: khoang cach t mit phan cich dén vat; d = !
S"H :khoang cach tif mit phan cach dén anh. .
Ta co:
HI HI
ASHI : tgi= -  —sini= — sini d
S fr Vo — =
AS'HI : tgr = 07 —>sinr:7 ST
) o ) sint  no . L L |d ng
Ta cO: nysint = ngsinr — — = — Vaytacocong thuc: | — = —| (¥)
smr nq d ny
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Néu n; > ny: anh sang di tit moi trudng chiéc quang hon sang moi trudng chiéc quang

kém: (*) — d’ < d, anh S’ ndm dudi vat S.

Néu n; < ny: anh sang di t moi trudng chiéc quang kém sang méi trudng chiéc quang

hon: (*) — d > d, 4nh S’ ndm trén vit S.

CHU DK 5. Xic dinh anh cta mét vat qua BMSS ?

i

Mk

Phuong phap:
Ban mong song song (BMSS) 1 hé thong hai LCP.
1.D¢ doi dnh
Goi S’ 12 anh ctia S qua BMSS, d6 ddi 4nh 13 :6 = S5’
Tac6:0=S5S"=1I"=1H—-I'H=e—I'H 9
Ma: JH = I'Htgi = I Htgr hay I'H sini = [ H sinr o
IH:Sini:néI’H:E:E 1
I'H __sinr n n
Viy: 5:W:6<1—1)
n

H' I-I-T\

Chi y: Khoang doi 4nh 6 khong phu thudc vao vi tri dit vit. Anh ludn ddi theo chidu

anh sang toi.

2.Dé doi ngang cua tia sang

Khi tia sang qua BMSS thi khong ddi phuong, nhung doi ngang. DO doi ngang cua tia

sang la khoang cach gita tia t6i va tia16: d = I M
Xét: AIJM :d= 1M = IJsin(i —r)
IN IN

Ta cO:AIJN :cosr = — — [J = =

IJ cos T

€ A
Vay:
COST

d:

esin(i —r)

COST

CHU PE 6. Xc dinh anh ciia mdt vat qua hé LCP- guong phing ?

Phudng phap:
1.Vdt A - LCP - Gu‘dngphazng

Xét 3 1an tao anh:

LCP(kk- LCP(nc-kk
A (nc)ﬂl G"Prz (mjﬁg

N HAl n

5\11’1 HA, Un ne ! " )
Lan 2: A, doi xtiing véi A; qua guong phang:
Ta co: KA2 = KAl = KH+HA1 = 6—|—77JHA
LR 3 HA?, Un 1

an 3: = — =—

HA, n n )

Véi: HAy = HEK + KAy = 2¢ + nHA — HA; = —6 +HA
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2.Vat A nam giita LCP- Guong phdng
Xét hai kha nang tao anh

Anh A A qua LCP(nc-kk) cho anh 1a A’

AA o _ 1y HA
HA n n n

Anh A”: A qua G, cho anh A; qua LCP(nc-kk) cho anh A”
Lan 1: A; dbi xiing véi A qua guong phang:

Taco: KA, = KA 1n
N HA” ny 1 ;
Lan 2: = —=—-——HA"
an HA n n -

CHU PE 7. Xac dinh dnh ctia mdt vat qua hé LCP- guong cau ?

Phuong phap:
Xét 3 1an tao anh:
&
LCP(Kk-nc) G LCP(ne-kK) b
4 Ay by A :
3
N HAl n
Lan 1: =— = HA, =nHA
iln HA Un ne ! "
Lan 2: d2 = OAl,dlz = OA2 =0H + HA2
. 1 1 1
Ap dung cong thic: 5 + d_’2 = 7 — d}
N HA?, Un 1
Lan 3: =—=——HA
an 3 HA, n n - 3

Chii y: Truong hop chit 16ng rat méng: H = O

Lic d6: dy = OA; = HA; =nHA =n0A,;

dy =0A1 = HAy = nHA = nOA’ A
1 1 1 1 1 1 :

— ::+ —
dy dy f nOA nOA 1f X

—_
—_
—_

I
Hay: — + — = —, ¢ Pt ==
YoaTor DMt T

&
&
A
A 1A 2 X1~ s oen H H *’
Vay hé tuong duong véi guong cau 16m co tiéu cu: f' = i % M
n

CHU DE 8. Xic dinh anh ctia mét vat qua hé nhiéu BMSS ghép sat nhau?
Phuong phap:
Khoéng dfjl anh: 0 = SSZ = 551 + 5152 + 5253 +---+ Si_lSZ- = 51 —|-52 —|-53 +--- ‘|’5i
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CHU PE 9. Xac dinh Anh ctia mét vat qua hé nhiéu BMSS - guwdng phang ghép song

song?
Phuong phap:
1.Vit S - BMSS - Guong phdng

Xét 3 1an tao anh:

BMSS a
R T

L]

N N == 1

Lan 1: Khoang ddi anh: § = SS; = e(l — —)
n

Ddi theo chiéu 4nh sang tdi.
Lan 2: S, d6i xting véi S; qua guong phang:
Taco: KSo = KS;,=KS—-9§

N N = 1
Lan 3: Khoang ddi anh: § = 5555 = e(l — —)

n
Ddi theo chiéu 4nh sang phan xa.
Véi: KS?, = KSQ -0

2.Vit S nam giita BMSS - Guong phdng
Xét hai kha nang tao anh
Anh §": S qua BMSS cho anh 1a S’
> = 1
Khoang doi anh: § =SS’ = e(l — —)
n
Anh A": S qua G, cho anh S; qua BMSS cho anh S”
Lan 1: S; dbi xting vé6i S qua guong phang:
Taco: KS; = KS

\ 2 o 1
Lan 2: Khoang doi anh: § = 5”5, = e(l — 5)
Do d6: KS” = KS —§

7

AN

—

A

.1
=

CHU DE 10. Xéc dinh anh ctia mét vat qua hé nhiéu BMSS - gudng cau?

Phuong phap:
Xét 3 1an tao anh:

EMS G

BMSS

45 o by

N “ o T 1
Lan 1: Khoang ddi anh: § = AA; = e(l — —)
n
Ddi theo chiéu 4nh sang tdi.
A1By = AB
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Lan2: Tacd:dy = OA — 6
Ap dung cong thiic:
1 1

dy dy f
daof
Hay: d"
SR ;
D6 phong dai: k = ——2 = —

- E- ---
R N —_ 1 _'_,J-" -FT:- H'-l.- . A]."!:L
Lan 3: Khoang doi anh: § = Ay A3 = e(l — —) i
n

Doi theo chiéu 4nh sang phan xa. A3B; = A, B, -

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

1.Tim ry: sinry = nsini;
2Tim ro: A=11 + 19
3.Tim i9: sinip, = nsinry

Chii y: Néu ling kinh c6 géc chiét quang A va goc t6i i bé: D = (n — 1) Araq
CHU PE 12. Cho Ling kinh (A,n) xéc 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 giac ctia
goc A.

LliCdOI’il :igz’i;rl =To =T
Thay vao Chu dé 11 ta duoc:| Dyin =21 — A
2.Cho Ava D,,;,: xdc dinh n?

Li AWt . A . Dmm"‘A
cnaytaco:r = — 11 = ——
He 1= 2
Sl ———
Thayvéo:n:'—i
S1n —
2
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3.Chu y:
Trudng hop ling kinh ¢c6 D = min. Néu giif tia t6i ST co dinh, quay
lang kinh mot géc quanh mot truc véi goc nho: tim chiéu quay cua tia i

16 ( theo chiéu quay ctia LK)

Vi: D = (SI,JR) v6i SI cb dinh, viy D thay di thi tia 16 JR thay
doi.

Vi D = min nén goc D khong thé gidm, ma chi ting. Vay tia 16 JR
ludn quay theo chiéu kim dong ho ( vé phia day BC dé D ting) du quay
LK bt ky hudng nio.

CHU PE 13. Xéc dinh diéu kién dé c6 tia 16 ra khéi LK?
Phuong phap:

1.BPiéu kién vé goc chiéc quang

Taco: A=ri+1ry (1)

. N . Sin’il
Do i; < 90° nén: sinr; =

1 .. )
< — =sinig, — 11 <ign
n n
d€ khong c6 tia 16 ra AC: 19 < iy,

Vay:(1)— [A < 2ig,

2.Diéu kién vé goc tdi
Mubn tia 16 khong ra khoi AC taco ry <ig,
(1) —>7’2:A—7’1 S’igh—>T1 EA—’igh

Tac :sini; = nsinrg > nsin (A —ig,) = siny v6i siny = nsin (A — ig)
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PHAN 10

PHUONG PHAP GIA] TOAN VE THAU KINH
VA HE QUANG HOC PONG TRUC VOI THAU KiNH

CHU PE 1.X4c dinh loai thiu kinh ?
Phuong phap:
1.Cdn cit vdo su lién hé vé tinh chdt, vi tri, dé lon gitta vt - dnh:
. D6i vdi thdu kinh héi tu
+ Vit that, ngoai OF — anh that, ngoai OF’, ngudc chieu véi vat.
+ Vit that, trong OF — anh 4o, xa thau kinh, 16n hon vit, cting chiéu véi vit.
+ Vit ao— anh thit, trong OF”, nhd hon vat, ngudc chiéu véi vit.
. Déi vdi théu kinh phén ky
+ Vit that— anh 4o, gan thau kinh, nhd hon vit, ciing chiéu véi vit.
+ Vit a0, trong OF — anh that, xa thau kinh, 16n hon vit, cting chiéu vi vit.
+ Vit ao,ngoai OF — &nh 4o, ngudc chidu véi vat.

2.Cdn cit vao dwong truyén cia tia sing qua thdu kinh:

Néu tia 16 1éch gn truc chinh so véi tia t6i thi thu kinh dé 1a hoi tu. B .
Neéu tia 16 1&ch xa truc chinh so vdi tia téi thi thau kinh d6 1a phan ky. l l '

3.Cdn cit viao céng thiic ciia thdu kinh:

L N .11 1 dd’
Apdungcongthu’c:E+E:?—>f:d+d/

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

CHU DPE 2.Xéc dinh dé tu ctia thiu kinh khi biét tiéu cu, hay chiéc sudt ctia moi
trudng lam thau kinh va ban kinh cia cac mat cong.

Phudng phap:

LKhi biét tiéu cw f

A 1
Ap dung cong thic: | D = ?

Néu thau kinh hoi tu: D > 0, thiu 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 thiu kinh dit trong mdi trudng khong khi:
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b. Néu thau kinh dit trong mdi trudng c6 chiéc suat n’:

ol _(n N1, 1
D_f_<n’ 1)<R1+R2)

R>0 <« mitloi
Chu y: R<0 < mitlom
R =00 <« mitphang

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/l’CIE—FE = 7 (H)vak= - (2)
1.Cho biét @6 phong dai k va f: B

. , . 11 1 : Bﬁ:}x
Tu (2) ta dude: d' = —kd, thay vao (1): St = ?, ta suy ra dudc i F Ao F
phuong trinh theo d, tu d6 suy ra d'. LA Az
2.Cho biet khodng cdch | = AA’:
Trong moi truong hop: | = AA’ = |d' +d| < d' +d = +lI E
. 1 1 1 rar A

Thay vao (1) ta dudc phuong trlnh.a + i ?, ta suy ra dudc AT o
phuong trinh theo d, tu d6 suy ra d'. AT F

CHU DE 4.Xic dinh anh ctia mdt vat AB ¢ xa vd cuc

Phuong phap: ]

- G N
Xét su tao anh: ABLX -'—TT*"*_ ]?J_A'
1 111 , W
Vid:oonena:0,tu’congthu’cDecart:E+E:?—>d:f Foa
N . . F o =

Viy anh A’B’ nam trén mat phang tiéu dién cta thau kinh. Goi « la l %
gbc trong clia vat qua thau kinh. - -
Ta c6: AOA'B': A'B' = OA'tga hay [A'B = | f]-tga = | f]-Cran e
Néu f >0 — d > 0 anh that. Néu f < 0 — d’ < 0 anh o. FE*"*'O]

CHU PE 5.Trudng hdp hai vi tri thiu kinh hdi tu cho tr mdt vat AB, hai anh trén
cung mot man chan.
Phuong phap: )
Xét su tao anh: AR — PAE
d=04 d=04
A U U N N P 1 1 1
Tacé: L =d+d — d = L — d, thay vao cong thiic: E+E = ?
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Ta dugc phuong trinh: d>—Ld+Lf=0 (%)

1.Cho biét khodng cdch "vit - dnh" L, xdc dinh hai vi tri ddt thdu kinh:
T (*): A = L? — ALf = L(L — 4f) , diéu kién phuong trinh (¥) c¢6 nghiém:
A>0—L>4f

g L—/L?>—ALf 7 L+ +/L?>—A4Lf
1: —_ 1:
Nghiém c6 dang: 2 2

‘ ‘ L++/L?>—4L L—+/L?—4L

2

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

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

_ L2—l2 f; %WB
Taco:l=0,0o=dy —dy, | =+/L?>—4Lf hay | f = ! ..:%:___

anh:

AL | oL

CHU PE 6.Vt hay thiu kinh di chuyén, tim chiéu di chuyén ctia anh?
Phuong phap:
L.Théu kinh (0) ¢é dinh: doi vit gin ( hay xa) thdu kinh, tim chiéu chuyén doi ciia

c 11 1 d
Ap dung cong thic: p + 7= ? —d = ﬁ
Léy dao ham hai vé theo d: 20 0, dods dvad 1anghich bién
Vv — = - R vV )
y' dd (d— f)? gnl

a. Vat that (d > 0) cho anh that(d’ > 0):
Khi AB di chuyén gan thiu kinh (d giam) thi 4nh di chuyén ra xa thau kinh (d’ ting).

Viy anh doi ciing chiéu véi vit.

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

ma d’ < 0 nén |d'| tang.

Vay: Anh 40 ddi cling chiéu vt.

2.Vit AB cé dinh, cho dnh A'B’ trén man, doi théu kinh d f f
héi tu, tim chiéu chuyén doi ciia man: .
Su dich chuyén ctia man 4nh tiy thudc v;ao st bién thién ﬂ - 0+
, df . X A
cvtal=d+d =d+ ——hay L = , lay dao ham
+ +gghay L= oty ¢ . < -

theo d:a—L = M L.=4

ad ~ (d—J)p "

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

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

Phuong phap:
Goi S’ 1a anh diém sang S qua thau kinh, ta c6 su tao anh:

fay |‘_J 5.‘
L5 A=

4=0%

L A SR

= = =085
itd "7 i—f
St dung hinh hoc: xét cac tam giac dong dang d€ suy ra mbi quan hé giita Dva D,
V6i Dy, D lan ludt 1a dudng kinh ctia thau kinh va cta vét sang tron.
1.Vat that S cho anh S’ 1a anh that < chum 16 1a chum hdi tu.

D d-l1
D,

2.Vit that S cho anh S’ 1a anh a0 < chum 16 la chum phan ky.
D |d|+!
Dy ||

3.Vat 40 S cho 4nh S’ 1 4nh thit <> chim t6i, chum 16 12 chum hoi tu. g
D 1-d 5
Dy -

CHU PE 9.Hé nhiéu thiu kinh méng ghép dong truc véi nhau, tim tiéu cu cha hé.
Phuong phap:

Hé nhiéu thdu kinh mong ghép sit nhau, nén dudc xem la c6 cling quang tim O. Ap
dung dinh ly vé d6 tu: ""Pé tu cia hé nhiéu thau kinh mong ghép sdt nhau ( dong truc) bang
tong dai s6 dé tu cia cdc thdu kinh thanh phan"'

1 1 1 1

Di=D +Dy+- 4Dy —=—+— 4 —
' fie  fi S fn

Néu fis > 0 thi hé thau kinh 12 hdi tu. Néu fie < 0 thi hé thiu kinh 1a phan ky.

CHU PE 10.Xdc dinh anh ctia mét vat qua hé " thau kinh- LCP"'.

Phuong phap: Phén biét hai truéng hop

1.Truong hop: AB - TK - 1P
0 (LOF)

Xét 2 1an tao anh: A2 —_Ab P2
: =TT =T || 4y -7
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Lén 1:/ y
di di f, di — fi
, . A1By d;
DO phong dai: k= — = —— — A B; = |k|AB.
O phong dd B dy 1B1 = |k
Lén 2:
HA
2 _ V6l HAy = OA, — OH vi AyBy = A B,
HAl Un
2.Truong hop: AB-1CP_TK
N (LCP) 0 an
Xét 2 lan tao anh: AEB FAL B, Ay
l.‘l:l_ I.'I:'i_ ||d2 'ﬂuﬂ
nl: HA
HAl = E—)HAlz TVQAB:AIBI
Lén 2:
Ta co: d2 = OA1 = O—H+HA1
1 1 1 ds f . Ay By
S 4= = Do phong dai: = —
d2  dy f_)z dy — f > prone & A1By

b

da

=
I

— AQBQ = |]{5|AlBl

CHU PE 11.Xéc dinh anh ctia mét vat qua hé "' thau kinh- BMSS".

Phuong phap: Phan biét hai trung hop
L1.Truong hop: AB - TK - BMSS

Xét 2 1an tao anh:

o
AR () A (BMEE) -_-IIQB.;,
1 & i
Lén 1:/
1 1 1 di f1 . A1 By
- 4+=- =— —>d, =—"— DOophdng dai: k= —- =
dl dl fl 1 dl _ fl 3 p g 8 AB

Lén 2:

a1 S5 1 A ,
Khoang doi anh: A1Ay = B1By =0 = e(l — —) , theo chi€u anh sang.
n

Do déOAQ = OA1 + AlAg, hay OA2 = dll -+ 0 va AQBQ = AlBl
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2.Truwong hop: AB - LCP - TK
Xét 2 1an tao anh:

(BMS3E) [(s)]

AR AL B Az B3
4 dy [l az 1y
Lan 1:
e s o 1 A , .
Khoang doi anh: AA; = BB, =0 = e(l — —) , theo chi€u anh sang. Va A1 B; = AB
n

Lan 2: L
Taco:dy = 0OA =0OA -9
1 1 1 do f , ) Ao By
— +—==-—d,= b0 phong dai: k= —= = —

Vﬁy AQBQ = |]{5|AlBl

dy : ““mh\ﬂz

i d

B

CHU PE 12.Xac dinh anh ctia mét vat qua hé hai thau kinh ghép dong truc.

Phuong phap:
Xét 2 1an tao anh:
AR ©] Ay 02 A,
E 2, !
Lén I:
1 1’ 1 d
L 11 1)
di di fy di — fi
. By d; fi dy — fi
PO phong daif| k= == = —-L = — = 1 2)
O phong da 1= =S s 05 f1 (

Lén 2:
Ta lubn c6: |de = a—d;| (3)
1 1 da [
— —_ = — d/ e 4
d2+d2 fz_) 2 dy— fo ©

) . A2 By dy J2 dy — fo
D06 phong dai: ky = ——= = ——= = — = — 5)

? PRORE €8 ? A1 By dy dy — fo f2 (
B E
E S ,
E:% A ; N e
iy 3] Fte) L | Dl
1 B3
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Cha y:D6 phong dai anh cia hé:

_ AeBy  ABy AvBy b ko — dydy o hi o dy—f)(d = f)

Fing - ok = 28 -
e AB A,B, AB 2Ty dy (dy — f2) (dv — f1) f2 fi

CHU PE 13.Hai théu kinh dong truc tach roi nhau: xac dinh gii han ctia o = 0, 0,(
hoiic d; = O, A) dé anh A, B, nghiém ding mét dieu kién nao dé ( nhw anh thit, anh Ao,
cung cheu hay ngudc chieu véi vat AB).

Phuong phap:
1.Truong hop A;B; la thét ( hay do )
Xét hai 1an tao anh nhu cha dé 12
a. Néu A, B, ¢b dinh, (O,) di dong:
Tir phuong trinh (1), (3), (4) ta thiét 1ap dudc biéu thiic d), theo a

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

b. Néu (01, O,) cb dinh,AB di dong:
Tt phuong trinh (1), (3), (4) ta thiét 1ap dudc biéu thiic d) theo d;.

Lap bang xét dau d}, theo dy, d€ A, B, 12 anh that thi d) > 0, néu Ay B, 12 anh 4o d) < 0,
tu d6 suy ra gi6i han cua d;.

2.Truwong hop A;B; cing chiéu hay nguoc chiéu vdi vdt
Xét hai 1an tao dnh nhu cha dé 12
T phudng trinh (2), (5) ta thiét 1ap dudc biéu thiic kys theo a hodc d;.
Néu A, B, cung chiéu v6i AB thi ky > 0.
Néu A, B, ngudc chiéu véi AB thi ks < 0
~ CHU PE 14.Hai thu kinh ddng truc tich rdi nhau: xic dinh khoang cich a = 0,0,
de anh cuoi cung khong phu thudc vao vi tri vat AB.
Phuong phap:
Tir chd dé 12 ta thiét 1ap biéu thic kys theo d; va theo a
b — fifo
- dila— (fi+ f2)] = fila = fo)

D& ks khong phu thude vio d; thi hé sb ding v6i d; phéi triét tidu.

Ta c6 dieu kién: a — (f1 + f») = 0 hay

Chu y: C6 thé nhan dudc két qlia bang cach xem hé thiu kinh 12 vo tidu, nghia 1a F! = F,
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CHU PE 15.X4c dinh anh cia vét cho béi hé "théu kinh - gwong phéing".
Phuong phap:
1.Truong hop guong phdng vuéng géc vdi truc chinh:

Xét 3 1an tao anh:

s——up % b : *F
d'zH &y

d |

1 EI1H@ i
Lan 1:
1 1 1 dif ) . A1 By d; f
S D6 phong dai: ky = —iot = _ % _
TR e I e R Y
Lan 2:

Ta c6: |dy = a — dy |( ludn nhu vay)

Ta ¢6 AsBsy dbi xtng v6i Ay B; qua guong phﬁng, doddody,=—dy=d| —a

A s : AsB d: .
Do phong dai ke = ﬁ = —d—z =1 Vay: AsBy = A1 B
Lan 3:
Tacod: ds = a—d,
ds dy f ds — f
, . A3 B3 ds / . ,
D6 phong dai: k3= —= = ——2> = —
' ?, s ’ Ao By ds ds — f - E
Chu y:D06 phong dai anh cia hé: - s Foo sy
Ang Ang Ay By A1 By dé dll A3 & 1 e ____i
kna = = = k3.ko.k; = =2— R E
’ AB AsBy A1By AB d3 d; 1

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

Xét 2 1an tao anh:

M0 4F, = 4B

4 1 ||'='lz &
Lan I1: EQ Gp
1 _|_l - l N dll — di f1
di di fy dy — fi E 45 0
, . AlBl dll fl "F"‘\-\-:_"‘— 2 | ,|!:!|_1
b6 phong dai: k= — = —— = — ) U :
D phong da 1 15 a4, d — fu AFS( | TR S
Ta c6: |dy = a — dy | (1udn nhu vay) Ey

Lén 2:

Ta ¢6 AyB, d6i xting v6i A, B; qua guong phang, do d6 : O, A; = O,A;; Al/O;lg =
2 x 45% = 90°
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Vay: AsBs song song véi truc chinh va AyBy = A1 By
3.Truong hop guong phdng ghép xdc thdu kinh ( hay thdu kinh ma bac):
Thuc hién nhu trudng hop 1

Nhung chu y :
a = 0. Lac do: d2 = —dll, d/2 = —dg; d3 = —d/2 — d3 = —dll E
1 1 1 :
Viy: — 4+ —=— (I E
ay ot a7 ey
1 1 1 1 1 1
vai —+—=—ha ——— == (2
& dy [0 A d ] I
Cong (1) va (2) ve theo ve ta dudc phuong trinh:
I 1 _2_1 [
di dy f  fue
Pay la cong thic ctia guong cau 16i ( hay 16m): | foe = g

4.Truong hop vit AB dat trong khodng giita théu kinh va gwong phdng:
Phan biét hai truong hop:

a. Anh A'B’ cho béi thau kinh:
xét mot 1an tao anh

o

Af————
d g
1 1 1 , df ) , A'B’ d f
— 4 === =—— DoOph B e
i a7 g Dophongdai A8 d d—{
b. Anh A”B” cho bdi gudng- thiu kinh: xét hai 1an tao anh
LB % 4B o AV
4 1) ”dz E
Lén I:
Ta c6 A, B, d6i xiing vdi AB qua gudng phang, do dé :
d1 :m:a—OA,d’l = —d1 :d—a;A131 :E
Lén 2:
Tacod:dy=a—d), =2a—d B D
L ... N P S
d2 dy f dy — f =i VI O Jll
DG phong daiz ky = — 2 = A1 B
0 phong dai: =2 = _—— .
O phong da 2 d 4,5,

CHU DE 16.Xéc dinh anh cita vat cho bdi hé "théu kinh - guong ciu".

Th.s Tran AnhTrung 84

Luyén thi dai hoc



Phuong phap giai toan Vat Ly 12

Trudng THPT - Phong Pién

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

Xét 3 1an tao anh:

O up—— " am 0 un
d ! U
! 1|2 o % 3
Lén 1:
1 1 1 di f . . Ai1By dy f
4= d = 1 D06 phong dai: k) = —— - =
di1 dll f_)l dl_f () O P g da 1 AB dl dl_f
Lén 2:
Ta c6: |dy = a — dy |( ludn nhu vay)
1 1 1 d2fc
- —=— (2 d, =
d2 + dlg fc ( ) 2 d2 - fc
N , . A2B2 dl2 fc
Do phong dai: &k, = - = —
> Prong & ? A1 By dsy dy — fe
Lén 3:
Ta cé: d3 = a — d,
1 1 1 ds f
- — = (3 d'
Py S Ry
n . AsBs ds f
Do phong dai: kg = —/—/—2 = ——2 = —
O phong da 3 1,5, a5 ds— f
Chu y:D6 phong dai anh cia hé:
Ang Ang AQBQ AlBl dé d/2 dll
khé = = = k‘g.k‘g.]{il = —| ——F—
’ AB AQBQ AlBl AB d3 d2 dl

2.Truong hop hé "théu kinh- gwong cau" ghép sdt nhau:
Tacéd: a =010, =0,do dé: tacod: dy, = —dy;  dy = —d
Tu (1), (2), (3) ta dudc hé phuong trinh:

(1,1 1 (1,1 1
dy dy o f dy ] ¥
1+1 : ! L Cong v theo vé, ta dug b, 2,1
Tt =T ey gt =7 n , =4
' dy . T A A
Lot 1 L,oro 1
dy ~ dj f dy df f
1 2 1 1 1 1
bait:|— =-+ —|tadudc:|— + — = —
. fee f fe di dy  fre

Vay: hé di cho tuong duong véi thau kinh, c6 tidu cu fie.
3.Truong hop vit AB dit giita thdu kinh va guwong cdu:

Phan biét hai truong hop:
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a. Anh A’B’ cho bdi thiu kinh:

x€ét mot 1an tao anh

B0 L

1
= — Do pho i: k
d+d’ f—> i/ 0 phong dai
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b. Anh A”B” cho bdi guong- thiu kinh: xét hai 1an tao anh

AB = 4B LB
4 ) ”dz &
Lén 1:
dl =a—d
d/ — dlfc
! dl - fc
, ) A1 By |
Do phong dai: k| = — = ——
O phong da 1 B s
Lén 2: "
Tacé:dy =a—d B B
|
l_l_i:l—)dé: d2f AII L
d2  d, f dy — f n T
4, TL E 5
Do phéng dai:  ky = ——2 = —— 1
O phong dd 2 ds 1.5,

Chi y:Néu anh cudi ciing ¢6 d6 cao khong ddi khi dich chuyén doc theo truc chinh: tifc
la anh B3 chay trén tia phan xa cuodi cung song song vdi truc chinh khi vat B chay trén tia t6i
song song véi truc chinh. Bai toan quy ve: Mot vt d vé cung qua hé cho dnh d vo ciing
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PHU LUC:
CACH XAC PINH TINH CHAT ANH CUA VAT QUA THAU KINH
1.P6i véi thau kinh héi tu:

Vit thit:

1o ™

2.P6i véi thau kinh phan ky:

Auh thit 7
'.
.’.
,
;
B
1 ; 3 4 Vit do
— - - —— - — - — — - -———= —
Vit thit . e 4
T P ol .
7 P o
= i
Py ¢ i
- w | e i
P i :
~TF e o F
.
- - R
- -~ L
// - I
- -
- -~
- _,""
ST
G .
g Anh io
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PHAN 11

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

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

Phuong phap: AF (C) n
Xét su tao anh: i 4
1 1 1 d
ap dung cong thuc: 34—? = ?_>d: .
Khi: .. <d <d,,,. thay vao trén ta dudc din < d < dypas

CHU DPE 2.May anh chup anh ctia mot vat chuyén dong vuéng goc véi truc chinh.
Tinh khoang thdi gian toi da mé cua sip cia ong kinh dé anh khong bi nhoe.
Phuong phap:
Goi ¢ 1a thdi gian mé cta sip.Vat A doi dudc mdt doan s = v.t. Anh doi dude mot doan
s =AAl.
S/ d/

TaC(’)Ik‘ZZZ—E:—ﬁ—)S _|]{5|S:|]€|’Ut .
Goi e 1a dd nhoe cho phép trén phim. Piéu kién d€ cho anh o
C C pnep p : vw
e
s <e<&|klvt<e hay |tpe=—
v.|k| &

CHU DE 3.Mit cén thi: xac dinh do tu ctia kinh chita mit? Tim diém cue cin méi
¢ khi deo kinh chua?

Phuong phap:

a.Cdch chita: Nguoi dé phdi deo théu kinh phdn ky ¢é dé tu thich hop sao cho nhin ré
vét & v cung khéng diéu tiét.

S¢ d6 tao anh:

S0y g

d g=0C,
el 1 1
a cO: d d’ fk a __ ﬂ
1 0
hay fy = d = -0C, bo tu: Dy, = 7 S'ECvOll M‘J
k

b.Diém cue cin mdi:
diém cuc cdn cii C. la dnh do ciia diém cuc cdn mdi &, khi deo kinh.
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Xét su tao anh:

L@ C
=0 d1=Lhe T
_ S d : L OO
Tacé:d=0A=0¢; d=0A=—-0C,, viy:d= T ff heg, p=C } M‘!

CHU PE 4.Mit vién thi: xac dinh dé tu cfia kinh chita miit? Tim diém cuc cin méi
¢ khi deo kinh chua?

Phuong phap:

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

S¢ d6 tao anh:

o) ., it Sy
d '=0C,
1 1 1 dd'
Tacd: —+ — = — =
aco d+d’ fk_)fk i1 d
1
bo tu: Dy = —
O tu: Dy 7

oA A e A A N 2 A A 2. .
b.Diém cuc cdn mai: diéem cuc cin cu C. la anh do cua diém cuc cdn mdi &. khi deo
kinh.

s—0& g
d ar . "‘"‘\-\

.....

Tacé: d=0A=0¢; d =0A=—-0C,, viy:d=

it SEC 32¢, Fk O Hy
d—f

CHU DE 5.Kinh lip: xac dinh pham vi ngam chimg va dé boi giac. Xac dinh kich
thudc nhé nhat cua 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:

we—E B
i d!

Tacod:d=0A; d =—-0A
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. 1 1 1
d
—a=2 B
d—f AP —

U

o R
Do phong dai: £ = - (2) ____: E Mﬁ\!
GEGrA TR

*Khi ngam chiing & cuc can: cho A’ = C.nén d, = —0,C. = —(0OC, — 1);

de.f
W=
*Khi ngdm chiing ¢ cuc vién: cho A’ = Cynén d, = —0,.C, = —(OC, — 1);
d, f
W= d=3"75
Viy: Pham vi ngim chiing cta kinh lip: d. < d < d,,; hay khoang ngdm chiing:
Ad=d, —d,

Chu y: Néu mit khong tit thi C, = 0o — d, = f
2.Xdc dinh dé béi gidc ciia kinh lip:

. t
Ta c6, do boi giac tong quat: G = 25 tﬂ (2) E
Qo g&o
Vo ; AB AB . A'B’ A'B’ Tq_ﬁ_ﬁn-_,"_'f’ﬁ\\l.
1 - = — = e =
IN=0c. " P YT oA T a|+i Ce ‘\L@U
AB b b
Thay vao (2): |G = = |k|. 3
ay vao (2) AB 0]+ |||d’|+l 3)
. d
*Khi ngam chung 6 cuc can: |d'| +1 = D; (3) =G, = |k.| = ‘ — d_c
. . x b d,
*Khi ngam chung & cuc vién: |d'| +1 = OC,; 3) —|G, = |kv|'OC véi |k, | = ‘ - d—”‘

*Khi ngdm chiing & vo cing: | Goo =

| T

*Chu y:Néu mét dit tai tiéu diém anh F’ cta kinh ldp thi:

e df ,_df
Tacoé: l=f; |d|_d—f hay d_f—d
d_ f

k= = th a t :
) o ay vao (3) ta dudc
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G:

D 5)
f

(f—d)(%w):_

Viy: khi mit dit tai tiéu diém cia kinh ldp, 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 phén biét duoc qua kinh lip:

Goi « 1a goc trong anh qua kinh lup (L).
A'B"  k.AB
\d'|+1  |d|+1

Diéu kién dé€ mit c6 thé phan biét dudc vat AB 1a: a > iy, ( ning sut phan ly cia
rnét).

Ta co: tga = N Qrad  (4)

k.AB d’ -

K B e
EI% mﬁ“\

(4) —

Hay ABmm Tamin ) |:j]__

*Khi ngim chiing & vo cuc: a ~ tga = a — ABpin = f.-Qmin

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

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

Xét su tao anh:

ARG — 21— 4B 2 AP (a0)
d d' || #2 d3
Xét 1an 2: ] ]
dl2f2 e o Ay ./

d'| +1 i e

Ta co: dy = 1 iy T E[F '
s (1) o AR M%
Xét 1an 1: L
Tacdido=a—d, »d,=a—dy (2)

d, '
d lfl (3) 45';'?

1 — h £

Ta co: di =

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

mét).

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

. t
Ta c6, do boi giac tong quat: G = e (2)
Qg tgayg
Véi ¢ AB AB ; AsBy  AyBs
i = = o= —
IM=0c. " T 04, T 4
AQBQ b
Thay vao (2): |G = ki .k 3
ay vao (2):\G = —— A = |k1.kal. ] 3)

*Khi ngém chung & cuc can: |dy| = D; (3) —| G = |kickac| |

d, d!
Véi: ke = — 5 kye = — 2
! dlc ? d2c
. < N 2 R D
*Khi ngam chung & cuc vién: |d,| = OC,; (3) —| G, = |k1vk2v|'%
d, d!
Voi: kry = ——2: ko = ——22
! dlv ? d2v
. o e ob y
*Khi ngam chung 6 vo cung: | Go, = h hodc | G = |k1|Gaco |
1-J2

Trong d6: 6 = a — (f1 + f2)
3.Xdc dinh kich thwéc nhé nhdt cia vit AB,,;, ma mdt phén biét duoc qua kinh hién

Goi « 12 gbc trong anh qua kinh hién vi .
AB,  kAB d, AB

- —_—N ra 4
ds B o e ()

Diéu kién d€ mit c6 thé phan biét dudc vit AB 1a: a > i, ( ning sut phan ly cia

Ta co: tga =

d, AB dydy
4 > 7 > min AB > min
W= g = e I . I
dyd F L F;
Hay ABmm = #Oémm ! Dl "R ’#%2
dl . - .-.1.-'
. o a AB ki.AB
*Khi ngim chiing 6 vo cuc: o ~ tga = —— = =L — ABpin = é-amin
f2 f2 ki
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CHU PE 7.Kinh thién vin: xéc dinh pham vi ngim chitg va do bdi gidc?

Phuong phap:

1.Xac dinh pham vi ngdm chung cvia kinh thién vin:

Pham vi ,ngd’m chung la khodng doi ciia thi kinh Oy dé dua dnh do A,Bs vao gidi han
nhin ro cua mat.

Xét su tao anh:

4B o) — =1 2 AP (a0)

Ay
% | 4 4

Vi:dy=oconénd; = f; ;mady =a— d| nén:
a=fi+dy (1)
*Khi ngdm chiing & cuc cin:
cho A’ = C, nén d,, = —0OC,;
!

— do, = M

d2c - f2

(1) — Qe = fl +d2c
*Khi ngam chiing & cuc can: cho A’ = C,, nén d,, = —OC, ;

d/2vf2

dl2v - f2

Vay: Pham vi ngém chiing ctia kinh hién vi: a. < a < a,; hay khoang ngém chung:

_)d2v: (1)_)av:f1+d2v

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

2.Xdc dinh dé béi gidc cua kinh thién vin:

Ta co: G = @ loa

T a tgag

AB AB
Véi: tga = ; L tgag = } !
2 1
Vay: |G = N
R )

* Khi ngim chiing & cuc cin: G, = S Rﬂ? FeigfFe

d2c e [ L i
.

d2v
_h

_fz E'.2

* Khi ngim chimg & cuc vién: G, =

*Khi ngim chiing & vd ciing: Goo
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PHAN 12

PHUONG PHAP GIAI TOAN VE HIEN TUGNG TAN SAC ANH SANG

CHU PE 1.Su tan sic chim sdng tring qua mat phan cach gita hai méi trugng:
khao sat chum khiic xa? Tinh goc léch béi hai tia khiic xa dén sac?

Phudng phap:
Ta co: ngg < 1 < Nyim

Ma: A=< dodd Ags > A > Ao
n

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

Vay: | 746 > T > Ttim ) dd

tim

Vay: Chum khic xa ¢6 mau cau vong xoe ra: tia do 1éch it nhat, tia tim 1éch nhiéu nhat.
Goc 1€ch bdi hai tia: Ar = rgg — r'gm

CHU Pk 2.Chum sang triang qua LK: khao sat chum tia 16?
Phuong phap:

Sin’il

Ta co: sini; = nsinr; — sinry = Vay: 145 > 1 > Ttim
Ma:A=ri+rs—=ro=A—-1r1 = 72a0 < 12 < T'ogim

Qua AC": ta cO: nsinry = siniy VAy: togs < 7 < fogm

Vay: Chum khiic xa ¢6 mau cau vong xoe ra: tia do 1éch it nhat, tia tim I&ch nhiéu nhat

CHU PE 3.X4c dinh géc hdp béi hai tia 16 ( dé , tim)ciia chim cau vong ra khoi
LK. Tinh bé rong quang phd trén man?

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

1.Trudng hop LK c6 goc chiét quang nhd: D = (n — 1) Ayaq
Vay: AD = (ngm — o)

H
2.Truong hop A 16n: D =iy +iy — A :
~ . . 1'-}'““19

Vay: AD = (i2m — %245)
T

. l
3.Bé rong quang phd: AD =tgD = p 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 beé rong cuc dai a,,,, dé hai chum tia 16 tach réi nhau?

Phuong phap:
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Do tinh chat BMSS: hai chim tia 16 13 hai chim song song. Mudn hai chiim tia 16 tich
I'(\jl nhau ta Cé:]ljl S 11]2 = HIQ — HIl

a
Hay: —— < e(tgro — tgri) — Qmax
coS ©
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PHAN 13

PHUONG PHAP GIAI TOAN VE GIAO THOA SONG ANH SANG

CHU PE 1.Xic dinh budc séng )\ khi biét khoang vén i, a,, D

Phudng phap:
‘ AD ¥
Ap dung cong thiic: i = — — A\ = at
a D
Chu y:
1pum = 107%m = 10=3mm
1nm = 10""m = 10~ %mm N
d
Ipm = 1072m = 10"mm Sll

1A% = 10~99 = 10~ "mm i I%K ) i‘ﬂ

L ) A A LA e . l : l
Chu y: Cho n khoang van trén chieu dai l: Taco:n =-+1 — i =
1

n—1

CHU PE 2.Xdc dinh tinh chit sang (t6i) va tim bic giao thoa ing véi mbi diém trén
man?
Phuong phap:
AD
*Tinh khoang van i: | = —
a

*Lap ti: p = x—M

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

P 1 1 P

Neu: p =k + §(bz’1n nguyén) thi: x,; = (k: + 5)2 M 1a van toi tha k& — 1.

CHU DPE 3.Tim s6 van sang va van toi quang sat dudc trén mién giao thoa
Phuong phap:
PQ

AD \
*Tinh khoang van i: ¢ = —; Chia nifa mién giao thao: [ = OP = -
a

oP
*Lap ti: |p = -~ = k(nguyén) + m(l€)

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

Néu m > 0,5: Nita mién giao thoa c6 k + 1 van tbi thi ca mién giao thoa c6 2(k + 1)
vAn toi.
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CHU DPE 4.Trudng hdp ngudn phat hai dnh sang don sic. Tim vi tri trén man & dé
¢ su trung nhau cua hai van sang thugc hai hé dén sac?

Phuong phap:
M D
P61 véi bic xa A;: toa d6 van sang: x, = k:ll—.
a
Ao D

Pbi véi bic xa Ag: toa dO van sang: xo = ko——.
a
Pé hé hai van trung nhau: z; = xo hay : ki\y = kAo k€ Z
Suy ra cac cap gia tri cua ky, ko tuong tng, thay vao ta dudc cac vi tri trung nhau.
Chu y: Chi chon nhiing vi tri sao cho: |z| < OP

CHU DE 5.T1:u’6ng hdp giao thoa 4nh sing triang: tim do rong quang phd, xic dinh
anh sang cho van toi ( sang) tai mot diem (z,,) ?

Phuong phap:
1.Xac dinh do rong quang phé:
AD . , XD ) . D
Toa do van sang: © = k—; Bic xa do: x4 = ka2 Bic xa tim: z, = k=
a a

. D
b0 rong quang pho: A = xg — xy = (kaha — k) —
a

. D
Quang phobac 1: kg = ks =1nén Ay = (\g — A\t)—;

@Q

Quang phd bac 2:kg = ky = 21nén Ay = 2(N\g — \)— = 2A; - -+

a
2.Xdc dinh anh sang cho van 16i ( sang) tai mot diém (zy):

p D .
Toa d6 van toi: z = <k+2))\ A= (*)

a 1
Dl k+ =
Ta cO: A\ < X\ < Ag, tu (%) ta duoc knin < k < Enas

Két luan: C6 bao nhiéu gia tri nguyén ctia & thi c6 bay nhiéu anh sang bi "thiéu"( toi) &
M.

CHU DE 6.Thi nghiém giao thoa véi anh sang thu’c hién trong méi truéng co chiéc
suat n > 1. Tim khoang van méi /2 Hé van thay déi thé nao?

Phuong phap:
N s )\D A N LA A . )\/D
Trong moi truong khong khi: 4 = —;  Trong mdi trudng chiéc suat n: i’ =
a a
s/ )\/ 1 .
Laptii - = > = — = — — i/ = —
i A ¢ n n

Viy: Khoang véan gidm, nén s6 van ting, do d6 hé vén sit lai.

CHU DK 7.Thi nghiém Young: dat ban mat song song (e,n) trude khe S; (hodc S»).
Tim chieu va do dich chuyén caa hé van trung tam.
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Phuong phap:

™

Trong BMSS: thdi gian anh sang truyén qua BMSS la: t = —. V4i thoi gian nay, anh

||d

€
sang truyén trong moi truong khong khi mot doan €’ = t.c = c n.e. Vay ¢ = ne goi la

quang trinh ctia 4nh sang trong moi trudng chiéc sut n. Ki hleu le] =
Hiéu quang trinh: ¢’ = [S,0'] — [S10'] =dy —dy — (n — 1)e

D€ tai O’ 14 van trung tam: &' = 0, vay: dy — d; = (n —1e Eﬁ%d
x (n—1)eD IS'“

Tacc'):olg—ollzO%,vgly;x:T SZ}// ‘D

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

CHU Pk 8.Thi nghiém Young: Khi nguon sang di chuyén mot doan y = S5’. Tim
chiéu, do chuyén ddi ciia hé van( van trung tam)?
Phuong phap:
Hiéu quang trinh: ¢’ = [S"S,0'] — [S'S10'] = ([S'Ss] — [S"S1]) +
([520'] = [510']) = (5'S2 = 5'51) + (d2 — d)
bé O’ 1a van trung tam: ¢’ = 0 hay: (5'Se —5'S1)+(de—dy) =0

b ar ay A
Tacod:dy—dy = —; S'Sy,—5'S; = —=, thay vao trén ta dudc:
2 1 D 2 1= Ty y : S;gf‘%\
x = — ;. Viy: Hé vin dich chuyén nguge chidu dich chuyén ‘5 o
D S, | F
ctia nguon sang S, dich chuyén mot doan: |z = oY oo D o)
e

CHU DE9 Nguf}n sang S chuyén déng vdi van toc ¢ theo phwdng song song vdi
S1.55: tim tan so suat hién van sang tai van trung tam O?

Phuong phap:
Hiéu quang trinh: 0 = [S'S,0] — [5'510] = ([S'S2] — [S"S1]) +
([S20] = [510]) = (5S> — 5'S1) =

D .
Ta c6: déOlévénséng:ézkA keZ 5, I
" av.t 3{5 I 0
Vay: D’ LA TS N fol =k
A A vial A 2 . k av
Tan s6 sut hién van sang tai O: | f = TN D I ;_ Do

CHU Dlil 10. Tim khoang cach a = S, 5, va bé rong mién giao thoa trén mot ) dung
cu giao thoa?

Phuong phap:

1.Khe Young:

a =515,

PQ: d6 rong mién giao thoa thudng cho biét.
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2.Lwong lang kinh Frexnen:

S qua ling kinh thu nhat cho 4nh 40 S;. S qua ling kinh thu hai
cho anh 40 Ss.

Khoang doi anh: SS; = 5SSy = 25Ttg =~ 251(n — 1)Aqa

PQ 10

St dung tam gidc dong dang: AT
122

— PQ

3.Hai nita théu kinh Billet
S, S2 1a nhiing anh that.

Véi: d = ——
i 7
. 915 d+d
G 0% 1
=——>P
00, a 1T¢
4.Guong Frexnen

S, S2 1a nhiing anh ao.
Ta co: a = 5152 = R.QOZTCLd
P I
@ _10  pg
S15, 1S
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PHAN 14

PHUONG PHAP GIAI TOAN VI TIA RONGHEN

CHU PE 1.Tia Ronghen: Cho biét van téc v clia electron dp vao dbi catot: tim
f’

Uar?
Phuong phap:
"Céng ciia luc dién truong ( thé ndng ciia dién truong) chuyén thanh dong ndng ciia
electron téi dobi catot”

) ) 2eU ax mu?
—muv :€UAK nen: |v = HUAK:—
2 m 2e

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

Phuong phap:

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

1
§m'U2 = hf + Wt (*)

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

1 mu?
* —_— — 2 > = —
) 2mv > hf hay | fiae o7
1 he 2he
N W

2. Cho U: tim f,,4, hay Apin?

1 P
Ta cé: §mv2 = eU , nén phuong trinh (¥) viét lai: ‘eU = hf+ W, ‘ (%)

U

(*%)— eU > hf hay | frae = %
he he

(D)= el 2 A W eU

CHU Pk 3.Tinh luu lugng dong nuGe lam nguoi dbi catot ctia 6ng Ronghen:
Phuong phap: Phén biét hai trusng hop
1. Khi biét dong ning Ey ctia electron ( hay vén toc v): Bd qua ning luong cla lugng ti
so v6i nhiét nang.
1
Tacé: W, =nEy = ngmv2 ma Wy =Q = MC(ty — t)

Suy ra khbi lugng ctia dong nude khi c6 n electron dip vao dbi catot:
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nmu?

M= 2C(ty — 1)

. M .
Suy ra luu lugng nudc ( tinh theo khoi lugng): p = T; tinh theo thé tich: L = %( D:
khbi lugng riéng ciia nudc)
2. Khi biét cong suat P hay hiéu dién thé U:
Taco: W=Pt=Ult =W, =UltmaW,=0Q = MCAt
. . M
Suy ra khoi lugng cua dong nudc, suy ra luu lugng nudc ( tinh theo khoi ludng): i = -

tinh theo thé tich: L = %( D: khéi lugng riéng ctia nudc)

Th.s Trdn AnhTrung 102 Luyén thi dai hoc



Phuong phap giai toan Vat Ly 12 Trudng THPT - Phong Pién

PHAN 15

PHUONG PHAP GIAI TOAN VE HIEN TUGNG QUANG DIEN

CHU Dlil 1.Cho biét giéi han quang dién ()\o). Tim cong thoat A ( theo don vi eV/)?

Phuong phap:
< n . he hc
Ap dung cong thuc: \g = — — A= —
A Ao

Véi: h = 6,625.10734 J.s;c = 3.10°m /s

. 1
boi i:eV:1leV =1,6.107% 1J=———

0i ra don vi: eV: leV ,6.1077J — 1J 1.6.10-1 eV

CHU PE 2.Cho biét hiéu dién thé ham U,. Tim déng niing ban dau cuc dai (Egmay)
hay van toc ban dau cuc dai( vo,,q.),hay tim cong thoat A?

Phuong phap:
1.Cho Uy: tim Egpax hay vomaz
Dé dong quang dién triét tiéu (I = 0) ( hay khong 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.

Ta ¢6: Egmax = €|Uy| hay §mv§mw = e|Uy|

2|U,

Vﬁy Vomazr = | h|
m
2.Cho Uy, va \ (kich thich): tim cong thoadt A:
. h 1
Ap dung phuong trinh Einstein: TC = A+ imvgmam = A+ e|Uy|
h

Viy: | A= TC — e|Un]

CHU PE 3.Cho biét Vomaz cUa electron quang dién va \( kich thich): tim giGi han
quang dién )\(?

Phuong phap:
. h h 1
Ap dung phuong trinh Einstein: ne_ne + —mvd, ..
A X 2
h
Vay: | Ao = <

he 1
T - im’UOmam

CHU lel 4.Cho biét cong thoat A (hay giéi han quang dién )\;) va \( kich thich):
ﬁm Vomazx ?

Phuong phap:
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, h 1 2 (h
Ap dung phuong trinh Einstein: ne _ A+ —mvgmm — | Vomaz = 1| — ne A
A 2 m\ A

H hec  he n r 2he (1 1
L = = A maxr — e
YN TN 2 omas vo m AN Ao

CHU PE 5.Cho biét Uk VA vgmaee. Tinh van tbe chia electron khi tdi Andt ?

Phuong phap:
p N P 1 1
Ap dung dinh ly vé dd bién thién dong niing: 577“’31 - §mv§mw = eUag
2e
Vay: =4/ —U 2
ay: | v4 m AK T Vdmaz

CHU DE 6.Cho biét vgme, va A.Tim diéu kién cia hiéu dién thé U, dé khong c6
dong quang dién (/ = 0) hoac khong c6 mét electron nao téi Anot?

Phuong phap:
*Budc 1: Tim hiéu dién thé him U, ( cht dé 2):
1/h
Ta dudc: Uy, = — (—C — A)

e\ A

*Bude 2: didu kién d€ 1 = 013 : Upx < 0va |Uag| > |Us| :
1/ he

Vay: | Ua < —— (25— 4

| Var = e()\ ) Uy

CHU DI 7.Cho biét cudng dé dong quang dién bao hoa (I,;,) va cong suat ctia ngudn
sang. Tinh hiéu suat lugng tu?

Phuong phap:
1.Goi n 1a sb electron biit ra khéi K trong thoi gian ¢:

) 1,
Ta co: Iy, = % = % Vay: |n = L (1).
e

2.Goi 7’ 1a s6 photon dap vao K trong thoi gian t:

h
Nang lugng ctia mot photon(lugng ti): ¢ = hf = TC

h
Nang lugng ctia n’ photon: £ =n'.e = n'.hf = n’.TC

~ A, o X . E n'.he A
COng suat cua ngudn sang: P = Y Vay: [ n

_ PA
 he

/

t @

£ i So electron biic ra khéi K
3. Hiéu sult luong ti: H = 222 ‘- 100%  (3)
So photon dap vao K
Ple
I bth
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CHU DPE 8.Chiéu mot chum sang kich thich ¢é budc song \ vao mot qua cau ¢ lap
ve dién. Xac dinh dién theé cuc dai cia qia cau. Noi qua cau véi mot dién tré R sau dé noi
dat. Xac dinh cuong do dong qua R.

Phuong phap:

1.Chiéu mét chivm sdng kich thich cé budc séng \ vdao mét quia cau cé ldp vé dién. Xdc
dinh dién the cuc dai cia qua cdu:

Ban dau dién thé ctia qiia cau 6 1ap: V = 0.

Khi chiéu chum sang kich thich, electron btc ra lam qua cau tich
dién duong (+e) va dién the V' ting. Nhung dién the V' nay lai
can trd chuyén dong bit ra ctia cic electron 1am cho vg,q, giam,

nhung V' tiép tuc ting. )
V ngung tang khi V' = max lic d6: dong ning ban dau cuc dai
cia electron quang dién bang thé nang cia luc dién trudng. I3
1
2 2 _ S
Ta co: Emv(]mw = e Vi ‘fa =[]

2.Nbi qud cdu vdi mét dién tré R sau dé néi dat. Xdc dinh cwong dé dong qua R:

S A N « A U Vmaz N
Cuong do dong dién qua R: [ = = hay I = R (vi: Vg = 0)

CHﬁ,DI:Z 9.Cho ) kich thich, dién trudng can E. va budc song gidi han )\y: tim doan
duong di toi da ma electron di dugc.

Phuong phap:
p N P 1 1
Ap dung dinh 1y vé d6 bién thién dong ning: imv% - §mv§mw =FE.=—eEs (1)
. 1
bé s =markhivg =0 (1)— §mvgmw = eFsmer (2)
. h h 1
Ap dung phuong trinh Einstein: ne_ne + —mvgmw
AN K
he (1 1
Thay vao (2) ta dudc: | Spaz = e_]; (X — )\—0) max £ B

CHU DE 10.Cho A klch thich, budc song gidi han Ao va Uag: Tim ban kinh 16n nhat
cua vong tron trén mat Andt ma céc electron tir Katot dap vao?

Phuong phap:

Chon hé truc toa d0 Oxy nhu hinh ve.

Ap dung dinh luét IT Newton: F=—eE=mad
Hay:
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Chiéu (*) Ién Ox: a, = 0, do d6 trén Ox electron chuyén dong
thang déu, véi phuong trinh:

x
=t t=— 1
T = vt — ” (1)

. E U
Chiéu (*) Ién Oy: a, = g e—d, do d6 trén Oy electron
m m

chuyén dong thang nhanh dan déu, véi phuong trinh:

1 5 1leU,
= — —-— 2
. . 1eU 2* )
Thay (2) vao (1) ta dudc phuong trinh: |y = ———| (**) ¢0
2 md v?

dang: y = Axz?

Viy: qlly dao cua electron trong dién truong la méot Parabolic.

Electron quang dién bay ra theo moi huéng. Electron dap vio Anbt v6i ban kinh qily dao
16n nhat khi van toc cia electron biit ra khoi Katot 1a cuc dai, c6 phuong trung véi phuong cua
Kat6t.

Vay: v = Yomaz <> T = Tmaz, Y = d, thay vao phuong trinh (¥*):

d= —6—Tmi hay Tmaz = d-'UOmam —m

eU

= 2
2mdvg,,e.

CHU DE 11.Cho ) kich thich, budc séng gidi han ), , electron quang dién bay ra
theo phudng vuong goc vdi dién truong (£). Khao sat chuyén dong cua electron ?
Phuong phap:

Chon hé truc toa do0 Oxy nhu hinh ve.
Ap dung dinh luat II Newton: F' = —eFE = ma

Hay:
L, —ek
i=— ()
Chiéu (*) Ién Ox: a, = 0, do d6 trén Ox electron chuyén dong
thang déu, véi phuong trinh: - —— -
g p g Q?@_ﬁ?‘
-] —
T = Vomaat —t = —— (1) “JE
v max
0 Yl- + + + + +
2 n el elU PR R A 2
Chiéu (*) Ién Oy: ay = — = o do do trén Oy electron chuyén dong thang nhanh
m m
dan déu, v4i phuong trinh:
1 1eU
= —q,t* = -—t* (2
Yy 2ay 2 md ( )
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_leU x?
- 2md Ve

Thay (2) vao (1) ta dudc phuong trinh: |y (**)  c6dang: y = Ax?

Viy: qlly dao cua electron trong dién truong 1la mot Parabol.

_d

Chu y: tga =
dx|,_,

CHU PE 12.Cho ) kich thich, budc song gidi han )\, , electron quang dién bay ra
theo phudng vudng géc vdi cAm tmg ti¥ cha trir trwong deu (5). Khao sat chuyén dong
cua electron ?

Phuong phap:

*Electron chuyén dong trong ti trudng chiu tac dung cia luc Lorentz.

+Phuong :  Lmp(7, B)
jFL +Chiéu :  Tuén theo quy tic ban tay tréi.
+bo16n: fr = Buw.e

Vi f, L7 nén, fr, dong vai tro nhu luc huéng tam. Ta c6:
L 2
fr = fn < B.ev=m—

R

Hay:
m.v

Khi v = vgpnee thl R = Rygr d0 d0: | Ry = ————
B.e
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PHAN 16

PHUONG PHAP GIAI TOAN Vﬁ MAU NGUYEN TU HIDRO THEO BO

_ —13,6eV

Chu y:Nang luong trang thai dung thi n: | E, = véin € N

n2

CHU DPE 1.Xac dinh van tbc va tin s6 f clia electron & trang thai dimg thit n cia
nguyén to Hidro?

Phuong phap:
Vi chuyén dong ciia electron & trang thii dung thi n 13 qiiy dao tron,
. . 62 2
Ta c6:fe = fue < fo = fm hay: k— = m—=
Tn Tn
[k ) )
Hay: v, = ey/ ——, taco: r, = n.rg
mry,
e |k » i
Vay: |v, = —4 [ — |, v8i: 19 = 5,3.107m 5
n\ mrg
N w Un,
Tan so:| f = — =
/ 2 27y,

CHU PE 2.X4c dinh budc song cia photon do nguyén ti Hidro phat ra khi nguyén

ta 6 trang thai dung c6 mitc nang lugng F,, sang E,, ( < E,, )?
E=10
Phuong phap: m_ S R 55 s <
N he P Es
Theo tién dé Bo: ¢ = hfppy = — = E,, — E, © Es
)\mn i) E4
hc M yYYYY¥Y E3
Hay: |\, = . _ & () Pasen
Al b 34 v
Véi diy Lyman: n = 1,m = 2,3, - L Ly E2
Véi day Banme: n = 2,m = 3,4, - --
Vai day Pasen: n =3,m =4,5,--- K E,
Lyvman

CHU PE 3.Tim budc song cua cac vach quang phé khi biét cdc bude song ciia cc
vach lan can?

Phuong phap:
. hc hc
Ta co: X :Em_En:Em_Ep+Ep_En: )\—mp_)\—pn
1 1 1
VA . = — -
R4 W W
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CHU lel 4.Xac dinh budc song cuc dai (\,,,.) va cuc tiéu (\,,;,,) ctia cdc day Lyman,

Banme, Pasen? 0 ,Eu{ =10
Phudng phflp= Pt+——F+——t1+— —Es
Tu (*) ta théy: A = maxr <~ E, — FE,=min O e T L5

i} L FFraaid
hay A = min < E,, — E,, = max B e

i ¥y Es

Ay B s

Dﬁy Lyman: )\Lmz’n = )\ool; )\Lmam = )\21 L L | E2
Day Banme:)\Bmin - )\002; )\Bmam = )\32 m:;‘mLmax
Day Pasen: Apmin = Aoo3;  APmaz = i3

E_t ¥ E;

CHU DE 5.Xéc dinh qiiy dao dung mdi ctia electron khi nguyén ti nhin niang lugng
kich thich ¢ = hf?

Phuong phap:

Theo tién dé Bo: hf = E,, — E,, — By, = hf + E, —» m

CHU P 6.Tim ning lugng dé bitc electron ra khéi nguyén ti khi né dang & qiiy
dao K ( ung véi nang lugng F;)?

Phuong phap:

Tim ning ludng d€ biic electron ra khdi nguyén tii khi né dang & qily dao K tic 13 ning
luong i6n hoa: Neing luong dé dua elecctron tit trang thdi dung cé mifc ndng luong E\ ra vé
cung

Taco: W =FE, — E;,tacod: B, =0; F; = —13,6(eV)

Do d6: Nang lugng i6n hoa nguyén ti Hidr6 1la: W = 13,6(eV)

Chu y:Khi biét budc séng ngan nhit va dai nhit trong mét dii nao do:

11
W:Eoo—El:Eoo—Ep+Ep—E1:hc<—+—)
Aoop Aot

E

D:l B A o
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PHAN 17

PHUONG PHAP GIAI TOAN VE PHONG XA VA PHAN UNG HAT NHAN

CHU Pk 1.Chét phéng xa 27X ¢6 s6 khoi A: tim s6 nguyén i ( hat) c6 trong m(g)
hat nhan do6?

Phuong phap:
Cii A(g) hat nhan thi c6 Ny = 6,023.10% ( nguyén tit) ( S6 Avogadrd)

Vay: m(g) hat nhan thi c6: | N = %.NA

CHU DE 2.Tim sb nguyén tit N( hay khéi lrong m) con lai, mat di ctia chat phong
xa sau thdi gian ¢?

Phuong phap:
* §6 nguyén i ( hay khdi luong) chit phong xa con lai sau thdi gian ¢:

N = Noe™; Hay m = mge

* §6 nguyén ti ( hay khdi luong) chat phéng xa mat di sau thoi gian ¢:

AN =Ny — N =Ny(1—e™); Hay Am=mg—m=mg(l—e)

In2 0,693
Trong do: A = % =7
; N,
*Chd y:Néu k = % € Z thi: N = 2—5; Hay m = %

Néu: z < 1 4p dung cong thic: e * ~ 1 — z.

Do d6: AN = Ny(1 — At) hay Am = mo(1 — At)

CHU DE 3.Tinh khbi lugng cita chit phéng xa khi biét ¢ phéng xa H?
Phuong phap:

H
Ta c6: do phong xa: H = AN hay N = o

Dua vao cong thic: m = A%A (cht dé 1)

DPon vi d6 phong xa: phan ra/gidy = 1Bq ; 1C% = 3,7.10'°Bg

CHU DE 4.Xic dinh tudi ctia miu vit ¢6 c6 ngudn goc 1a thuc vat?
Phuong phap:

Khi sdng: Thanh phan C'14 khong d6i ( do ludn hip thu thiic in).

Khi chét: Thanh phan C'14 bi phan ra dan.

Goi Ny 1a s6 C'14 ¢6 trong mau song, N 1a s6 nguyén ti C'14 c¢6 trong mau cd.
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N
Tacdé: N = Nye ™M — M = WO
. L Np 1. Nol... In2 0,693
Lay [n hai vé: A\t = In— hay |t = —In— | V6i: A = — =
ay [n hai vé n N ay )\ n N i T T
s, s A - A 2 1 H
Chu y:Néu tinh theo do phong xa: |t = Xlnﬁo

CHU PE 5.X4c dinh tudi ctia mau vat ¢4 ¢6 nguon goc 1a khoang chat?

Phuong phap:
Xét chudi phan tng: 45X --- chudi 4,X’, X' 1a hat nhan bén, khong bi phan
ra nia.

*Buée 1:Tim sb nguyén ti cia X mat di:

Ap dung chit dé 2: AN = Ny(1 —e™M)

*Bue 2:S6 nguyén tii ctia hat nhan mét di chinh 13 sd nguyén tit hat nhan X tao thanh.
Tacé: N = AN = Ny(1 —e M) (%)

Goi m va m’ 1an ludc 13 khdi luong hat nhan X va X" tai thoi diém khéo sat.

/

N , A N
Tu’chudeltaco:m:NNA; m’:ﬁNA,laptlso:

m AN A Ny ™M A e

S e —At
AN(I—e)  A(1—e)

— e — 1

m AN

CHU lel 6.Xac dinh nang lugng lién két hat nhan( nang lugng toa ra khi phan ra
mot hat nhan)?

Phuong phap:

* Tim d6 hut khdi hat nhan: 4 X,Am = mg —m = [Zm, + (A — Z)m,] —m

*Nang ludng lién két hat nhan( chinh 12 ning ludng tda ra khi phan ra mot hat nhan):

AE, = Amc?

Chi yTa c6: 1u = 931MeV/c?

. . AFE
Nang lugng lién ket rieng 1a ndng Iudng khi lién két mot nuclon: € = T !
CHU Pk 7.X4c dinh ning lugng téa ra khi phan ra m(g) hat nhan 4X?

Phuong phap:

* Tim s6 nguyén ti c6 trong m(g) hat nhan X: chii dé 1: N = %NA

*Tim ning luong tda ra khi phan ra mot hat nhan nguyén ti:AE; = Amc?
*Nang lugng toa ra khi phan ra m(g) hat nhan nguyén ta: £ = AE,.N

CHU PE 8.Xdc dinh nang lugng toa ( hay thu vao ) cia phan ing hat nhan?
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Phuong phap:
Xét phdn tng hat nhan: 5! X1 +22 Xo —5° X3 +5' Xy (%)
*Po hut khbi ctia phan ting hat nhan: Am = mg —m = (my + ma) — (msz + my)

Néng lugng toa ra ( hay thu vao) cia phan ting hat nhan:

AE = [(m1 + mg) — (m3 +my)]c?| (%)

Chu y:
* Néu biét dugc ning luong lién két riéng clia cac hat nhan:
AE  [Zm,+ (A — Z)m, —m]c?
A A
Do d6: mc? = [Zm,, + (A — Z)my,)c* — €A, thay vda phuong trinh (*) chiing ta dugc:

AE = (€4A4 -+ €3A3) — (€2A2 -+ €1A1)

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?

Tir (%) ta dudc: [ AE = [(Amy + Ams) — (Amy + Amy)]c?
Ghi nha:

#Néu Am > 0 thi phan tng tda nhiét: AE = Am.c>.

*Néu Am < 0 thi phan ting thu nhiét: AE = |Am)|.c%.

CHU PE 9.Xac dinh niing lweng téa khi tong hdp m(g) hat nhan nhe(tir cic hat
nhan nhe hon)?

Phuong phap:

Xétphan ing:  2'X1 +72 Xo =5 Xs+5' Xy + AW (%)

AW 1a nang ludng tda ra cia phan Ung.

Tuong tu chii dé 8: Ta c6: W = N.AW,

CHU DE 10.Céch van dung dinh luit bao toan dong lugng, nang lugng?

Phuong phap:

1.Cdch vin dung dinh ludt bdo toan dong lugng:

Tacod: p1+p2=ps+ps

St dung céc gid thiét d€ biéu dién cic vecto dong luong bing hinh v&, sau d6 st dung
hinh hoc dé suy ra dudc do 16n cta chung.

Ta c6 cong thic lién hé gitta dong ludng va dong nang:
1
p=mi o 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, vd chiing minh ring dong ning ctia ching ti 1&
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nghich vé6i khdi luong.

A—-B+C
Ta co: pa = pp + pc = 0 — P = —pe, vay cac hat sinh ra c6 cung dong lugng nhung
chuyén dong ngudc chiéu nhau.
K m
D0 16n: p%, = pZ hay 2mpKp = 2mcKe vdy: =5 -<
Ko mp

2.Cdch vin dung dinh ludt bdo toan ndng luong:
Ta co: m102 + K1 + m202 + K2 = m302 + Kg + m402 + K4
Hay: [(m1 + mg) — (m3 + m4)]02 = (Kg + K4) — (K1 + Kg)
Hay: AE = AK, ning ludng téa ra ctia phan ng hat nhan chinh 12 d6 bién thién dong
nang .
CHU DE 11.X4c dinh khoi lwdng riéng ctia mét hat nhan nguyén tit. Mat do dién
tich ca hat nhan nguyén ta ?
Phuong phap:
Hat nhin 4 X ban kinh hat nhan tuin theo cong thiic tinh gan ding:
R = RyAY?,v6i Ry = 1,2fm =1,2.10"%m
’ ) A
Khoi lugng cua mot hat nhan nguyén ti: m = N
A
POV A Ao 4 . 4 _
The tich cua mot hat nhan nguyén tu: V' = §7TR = §7TR0A
m 3

* Khbi lugng riéng clia hat nha ent| D=7 =
01 luong rieéng cua hat nhan nguyen V ~ 1 RIN,

* Pién tich clia hat nhan nguyén ti: ¢ = Ze véie = 1,6.107°C

Mit do dién tich: | p = % (C/m?)

=)

7_,-)

S
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