



Vật lý 11: 
Giải bài toán về hệ thấu kính
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Viy A"B" 14 anh sau ciing ctia AB qua hé thiu kinh.
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Phuong phap giai toan ve he thau kinh 1
. R
Tom tht theo so dd: L L
AB —  JAB,— 5 ANB
d &

b. Hé 2 théu kinh ddng truc ghép sit nhau:

Vi hé ndy c6 2 cich:

+ Lap so dd nhu h¢ 2 théu kinh ddng truc ghép cach nhung khoang céch Ly
dénL,lal=0

+ Hofic ding thiu kinh twong duong 1 tién loi
Gia sir vt thit AB trén truc chinh cua hé 2 thiu kinh déng truc L; va L, ghép

sat tuong ty muc (a) ta c6 so dd tao anh

dy

Khi ép dung cong thirc vé thiu kinh dé giai chi cin nhé 1 1a khoang céch 2
théu kinh luén bing 0: d"1+dr=0=>dr=-d"1

Ta c6:
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Bude 2: Thy hién tinh todn
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Noi dung khio sét cia 1 h¢ thiu kinh rét da dang, nhung nhin chung thuong
gap 3 yéu céu chinh:

(1). Xdc dinh cic dic diém clia dnh sau cing.

(2). Xéc dinh céc dic diém cdu tao cua hé

(3). Tim diéu kién dé hé cho anh 4o, anh that, 2 anh, 1 anh duy nhét.

Pé giai dap duge 3 yéu ciu ndy, hoc sinh can luu y dén 3 két qua sau:

+ Anh A’B’; qua L, duge xic dinh boi d’;
Khi A’;B’; déng vai trd Vit véi L, thi dic diém cia n6 duge xdc dinh boi ds, trong
moi trudng hop, ta ludn co d's + d> =1 hay d> =1 - 'y (I: K/e 2 théu kinh)

+ S6 phéng dai anh sau cing dugc xéc dinh boi:

ALB 4, d,

Khi hoc sinh hiéu va ndm dugc cic bude giai trude mdi yéu ciu bai toan thi

viéc phan tich bai toan hé théu kinh da xong, chi con 1a khau tinh toan vén dé& phirc
tap da dugc "héa giai", phuong phép nay con van dung dé giai céc bai tap vé mét khi
deo kinh sit hofic khong sit mit (6 1 h¢ thiu kinh ghép sit hodc ghép cich quang),
bai tap vé kinh lap (d6 1a hé thiu kinh ghép cich quang), bai tip vé kinh hién vi,
kinh thién van ... (h¢ théu kinh).

+ Hé vé tiéu: anh cudi ciing A’yB’; ¢6 do 16n khong dbi khi ta di chuyén vat
lai gin thiu kinh:1 =, + £ (chd ¥: f;,  ¢6 gid tri dai s6 :dwong véi thiu kinh hoi tu,
am v6i théu kinh phan ky)
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*Bai tofn 1:

Vit sing AB ciich min dnh 200cm, trong khodng gilra vit vi man dnh, ta dit
mét thiu kinh hi tu L coi nhu song song véi vat AB. Di chuyén L doc theo truc
chinh, ta thdy c6 hai vi tri cia L dé anh hién rd trén man. Hai vi tri ndy cich nhau
40cm.

a. Tim tiéu cu cia L.
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b. Tinh s6 phong dai ciia anh A’B’ {mg véi hai vi tri trén cla L.
c. V6 théu kinh trén, phai dat man anh céch vat bao nhiéu thi chi c6 mot vi tri

cua L cho anh rd trén man?

GIAL
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Phin tich vi huing gi

+ Bali todn cho
a=d+d’; 1. Tim £k
+ Ding cdng thirc
thAu kinh cho timg
vi tri ciia théu kinh
hofic sir dung tinh
thuan nghich chiéu
truyén dnh sing.
+Tim K tir cdng
dy

thitc k, =

+Piéu kién a dé chi
6 mt vi trf anh
tire tim diéu kién a
dé1=0

2).Nhin xét cong thirc %+% ; ta thdy néu hoan déi d thanh

@ va d thanh d thi cdng thire tr thanh i ; _; ngha 1
khong c6 gi thay ddi (so véi dang viét trén)
Nhu vy, v6i vi tri thir nhit cia L, néu vat cach L 1a dy,
anh cdch L1 d’; thi véi vi tri thir 2 ctia L, vit cich L 1a dy =
&y va dnh cich L 1a &’ = d; (H-1)
Viy ta ¢6 hé phuong trinh sau: d, +d’y=a
dy—di=1
a+l a-1

Suyra: dy=T5 dy=
y 1= k=
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(1) =>f=48cm

b). S phéng dai:
- Khi L ¢ vi tri thir nhit:

-Khi L ¢ vi tri thir hai:

) Tir cong thirc (1) ta suy ra : P=a’4af =a(a-4). Vi >0, suy ra a> 4f.

Viy khi lam thi nghié¢m dé thu dugc anh rd nét khi di chuyén thiu kinh nhu bai ton
cho thi khodng cdch a giifa VAt v man phii tho man a>4f.

Dé chi 6 mdt vi tri ciia L cho anh 13 nét trén man : a=4f <=> =0, tirc 14 hai vi tri
ciia L tring nhau: a=4f = 192cm.

* Bai tofin 2:

Théu kinh hdi tu L; ¢6 tiéu cu 60cm. Thiu kinh phin ky L, ¢6 tiéu cu 40cm.
Hai thdu kinh duoc ghép ddng truc.

a. Mot vt thing AB dugc dit vudng géc véi quang truc clia hé, cich Ly 40cm.
Chum sang tir vt qua L; rdi qua Ly. Hai thdu kinh cach nhau 40cm. Tim vi tri va s6
phéng dai cua anh.

b. By gid dat L, cich L; mdt khoang a. Hoi a bing bao nhiéu thi ¢ 1on cia
anh cudi ciing khong thay ddi khi ta di chuyén vat lai gin h¢ théu kinh?

GIAL
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a) So do tao anh:

L) L)
4B —& 441314 —= 4B,  Khoang cich tir AB t6i Ly: 4,

véi dy =40cm, f, = 60cm = d{ =—120cm
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+ iy la dang todn hé
thiu kinh ghép cich
quing tim dy’.
+Tim k (cht ¥ khong
thé két ludn tinh chit
thit do cda anh qua hé
tir hé s6 phong dai k ciia
hé ma dya vao ddu ciia
)

+Dé 6 16n cita anh cudi
cing khong phy thuge
khi di chuyén vat tire la
tim diéu kién dé a
Khong phy thudc d; hay
tim biéu thirc ciia a
Khong chira d;

Taco: =

AB; cach L, la: d, =a— d 40 +120 =160cm;

AB; la vt dbi véi Ly cho anh 1a AB, cich L, la:

d, =—32¢m : inh A,B, 14 anh do.

S6 phong dai: k

Véy anh A,B, cling chidu véi AB do 16n 1a A;B,=0,6AB.

b)Tim a dé anh cudi cung c6 d 1on khong déi khi di

chuyén vit: by gio d; 1 bién s, a 12 thong sb phai xac dinh

dify
d - f;

Suyra: dy=a-d;=





image13.png
=22
4B
A £ _ £
=i g Sy aldi-£)-difi- £ildi - £)
di-f,
PAR Mubn d¢ 16n cia anh A;B; khong déi khi ta
M+ fi-a+ f,) ’

di chuyén vt lai gin théu kinh, 6 phong dai k phai doc 1ap véi di.Mudn vdy, ta phai
co: a=f; = fo =0=>a = f, + f, = 20cm (¢ vo tiéu)

* Bii toin 3:

Diit mot vit séng AB vudng goc véi truc chinh cia thiu kinh hoi tu L; ¢6 tiéu
cu fy = 32cm va céch thiu kinh 40cm. Sau Ly, ta dat mdt théu kinh L, ¢6 tiéu cu £ =

-15cm, ddng truc véi Ly va cach Ly mét doan a.
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a. Cho a= 190cm. Xic dinh nh ciia AB cho béi h¢ thiu kinh.

b. Khodng cich a & trong khodng ndo thi dnh ctia AB cho béi hé 14 dnh thit?

¢. Tim a dé d¢ 16n cua anh cudi cing cia AB khong phy thuge khoang cach tir
Vit AB t6i hé.

Phin tich vi hucng gi GIAL

+ Baii todn tim dnh 4). So b tao anh: 4B, —E> A8, — @, 4B

qua h¢ thiu kinh cich

nhau (tim d/ddK) | Ta o6 d,=40cm, f;=32em.a=190cm  Suy ra:
+ Tim a dé anh qua hé

1 thit tic 1 tim di
kign dé d,/>0. Vay cin
thite d; roi

a-d,=190-160 =30cm

+ ¢ 1 bai todin b vo
tiéu da xét ¢ trén.

0. S6 phong dai:

b) Tim a dé anh cta hé 1a that?

Vi tri ciia vat AB va théu kinh L; khang doi nén ta vin c6 d; =40 cm,
_ (a-160)(-15)
a-145

d=160cm. Suyra: s
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Dé anh A,B, I anh that, ta phai c6 d; >0

- Bing xét di
a 145cm 160cm

Tisd + ¥ 0 N

Mau s - 0 n T

0 .
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) Xét s6 phong dai:

S S
7
41,

S F A fmf)-Fa7)

Mubn dd 16n ctia AyB; (va cita k ) khong phy thuge khodng cich d; tir vt t6i Ly, ta
phaico: d(a—f,-f,)=0 Suyra: a—f,—f,=0Viy:a=f+f=17em
*Bai todn 4:

Cho mgt thau kinh | f|=40cm, c6 hai vit AB va CD ciing vuéng goc véi truc
chinh ¢ hai bén cua thiu kinh va cich nhau 90cm. Qua théu kinh ta thiy anh cia AB
va CD niim ciing mot vi tri. Xéc dinh:

).Tinh chét cia hai anh.

b). Loai théu kinh dang ding.

¢). Khoang céch tir AB va CD t6i théu kinh.

d).VE hinh.
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* S0 dd tao anh:

L L
AB —— AB : CD > CD
4y df 4y df

a)Tinh chat hai anh:

+ Truong hop 1: néu hai anh cung 13 thit thi hai anh & khic phia voi vat déi véi
thiu kinh=> ching & khac phia nhau so véi théu kinh, didu do trdi v6i gia thiét

=>loai.
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+ Truong hop 2: : néu hai anh cing 13 o thi hai anh & cung phia véi vat ddi véi
thiu kinh=> ching & khac phia nhau so véi théu kinh, didu do trdi v6i gia thiét
=>logi.

Vi vy hai anh s& phii c6 mot anh do v mot anh tht.

b) Loai théu kinh:

Theo 1dp luin & trén mot trong hai anh 13 that. Vay théu kinh dang ding 1a thiu
kinh by

©) Timd, va d: B L

D
+ Ta c6 f=40cm; a=90cm, tirc 12 di+d>=90cm N
Vi ¢6 mot anh that vi mét anh do clng vi tri nén dy’=-d,’ : i c
Taos: L= : thay f=40cm vi d;=90-d;
aco: oo T\ 7,27 )¢ thay 40cm v di=00-d, 4 a
60cm 30cm
taduge d;-90 d,+1800=0. Nghiém: @2 = { 300m = @1 = { soom

d).Vé hinh:
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1/. Gidi bai toan h¢ quang hoc ndi chung (h¢ thiu kinh néi riéng) bao gdm
hai bude:
- Bude 1: Lap so dd tao anh.

- Bude 2: Ap dung céc cong thirc lién quan cho mdi khau cuia so dd dé giai bai

todn theo yéu ciu ciia

2/ Cic kién thirc lién quan:
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+ Cong thirc théu kinh: %rf,:7

+ Xac dinh s phong dai anh: K =%~ Ky =K; K=

+ D tu ciia hé 2 théu kinh mong ddng truc ghép sat:

. fl . Pac diém anh cia vit AB tao bai hé 2 thiu kinh
2

ghép 14 ddc diém anh cua vit AB tao boi théu kinh tuong duong.

1
D =D;+D; hay —=
f

+Nguyén Iy thudn nghich cia sy truyén dnh séng
Néu anh séng truyén di theo dudng ndo thi
ciing truyén nguoc lai theo duong d6 (néu anh
sing tir moi trudng (1) sang moi trudng (2) theo
dudng AIA® thi ciing truyén theo chiéu A’IA tir

(8]

méi trudmg (2) sang méi truomg (1) @

3. Phwrong phip gidi
Bude I:

a. H¢ 2 thiu kinh ddng truc ghép cich nhau mot doan 1:
Gia sir vat that AB dit trén truc chinh cia hé 2 thiu kinh ddng truc L; va L, truge

Li,cho anh A’1B’1, anh ndy coi la vat déi véi Ly

. O truée L, thi do 1a vat that
Néu A’\B’, < i
G sau L thi d6 I vt do (khong xét)

Mhu kinh Ly cho anh A"»B', cita vit A’1B’; Viy A"»B" a anh cudi cing qua hé
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