Phin 1.
Chuyén dé 5: SUKHUC XA ANH SANG
A. TOM TAT KIEN THUC
I. SU KHUC XA ANH SANG
1. Pinh nghia:
- Sy khtic xa 4nh sang 1a hién tugng tia sang d6i phuong khi truyén tir mdi truong trong sudt nay sang moi

truong trong sudt khac.

S
2. Pinh luat khic xa anh sang ' s
. . . 1
- Tia khlic xa nam trong mat phang tdi va ¢ bén kia phép tuyén so L5
[}
voi tia toi. - 1

- D61 voi mot cap moi truong trong sudt nhat dinh:

sini :&:nﬂ (5.1)

sinr  n,

K

Hay n,sini =n,sinr

+ n,,n, 14 chiét suit tuyét dbi ctia moi truong 1 va 2: n,, 1a chiét suat ti ddi cia méi truong 2 ddi véi moi
truong 1.

+ n, >n, (n, >1): mdi truong 2 chiét quang hon moi truong 1.

+ n, <n,(n, <1): moi trudong 2 chiét quang kém mdi truong 1.

c n v \ A A ; A \ \ A A ,
+ n=—=-L=-2 (v 1a van toc 4nh sing trong mdi truong, c =3.10° (m/s) la van toc anh sang trong
v o n, v
chan khong).

IL. SU PHAN XA TOAN PHAN

1. Dinh nghia

Su phan xa toan phﬁn 1a hién tugng toan bg tia tdi bi phan xa trd lai moi trudong cli khi gdp mat phan cach
giita hai moi truong trong sudt

2. Piéu kién dé c6 sy phan xa toan phan

- Moi truong t6i phai chiét quang hon mdi truong khic xa (n, > n, ).

- Goc toi phai lon hon goc gidi han phan xa toan phan: i 2>, , voi:

sini,, = n—z(n2 <n) (5.2)
n
III. LUONG CHAT PHANG

1. Dinh nghia

Ludng chat phang 1a mot cip méi trudng trong sudt, dong tinh, ngin cach béi mot mit phang.



2. Anh ciia vat qua luéng chét phing
- Su tao anh ctia vat qua ludng chat phang tuan theo dinh luat khic xa anh séng.
- Anh va vt ludn c6 ban chat khac nhau: vat that - anh 4o; vét 4o - anh that.
3. Cong thirc vé lwdng chit phiang
HS HS'

Vi chum tia sang hep: — =
n n,

(5.3)

( HS 1a khoang cach tir vat S dén mat phang phan cach, HS' 1a khoang cach tir anh S’ dén mat phan cach;
n, la chiét sut méi trudng toi, n, l1a chiét suat méi truong khuc xa).

d d
Hay —L+—=0 (5.3")

nl n2

(voéi d =HS, d'=HS'; d >0: vat that; d <0: vatao; d'>0: anh that; d' < 0: anh a0)

g
S
n, n,
H l
1n 1 -~
na = m Ny = 1,
Vil thit - anh ao Vil ao - anh tha
IV. BAN MAT SONG SONG

1. Dinh nghia

Ban mit song song 1a mdt méi trudng trong sudt, ddng tinh, gidi han boi hai mit song song dit trong mot
(hodc hai) méi trudng co chiét suat khac nhau.

2. Pic diém anh qua ban mit song song

- Su tao anh cua vat qua ban mat song song tudn theo dinh luat khuc xa anh sang.

- Anh va vat ludn béng nhau va c6 ban chat khac nhau: vat that - anh 4o; vat 4o - anh that.

- Anh bj doi di theo chiéu truyén anh séng so véi vét (n>1).

3. Cong thirc vé ban mit song song
Khoang cach vat - anh: SS’ = e(l —lj (5.4)
n

(e 12 bé day, n 1a chiét suat ti di ctia chat 1am ban véi moi trudng dit ban)



Hay d+d’=e(1—1j (5.4)
n

(voi d =HS, d'=HS'; d >0: vatthat; d <0: vatao; d'>0: anh that; d’' <0: anh a0)
V. LANG KINH
1. Dinh nghia
Lang kinh 12 mot khdi chat trong sudt, ddng tinh, hinh ling tru dtng c6 tiét dién thang 13 hinh tam giac:
- Hai mat cua lang kinh dugc dung nén mai nhan goi 1a hai mat bén (AB, AC ); mat day (BC ) khong dung
dén nén c6 thé san sui hodc boi den.
- Goc nhi dién A tao boi hai miat bén goi 1a goc chiét quang 4 .
- Chiét suit ti d6i cua chat 1am ling kinh ddi véi méi trudng dit lang kinh goi 1a chiét suit cua lang kinh. Ta
chi xét truong hop n>1.
2. Puong di cua tia sang qua ling kinh
Truong hop n > 1, tia t6i di tir day ling kinh 1én thi tia 16 s& 1éch vé day nhiéu hon tia t6i.
3. Cong thirc vé ling kinh: Goi D 1a goc léch giita tia 16 va tia t6i.
sini, = n.sinr,

sini, =nsinr,

- Tong quat: (5.5)
A=r+r,
D=i+i,— A
I, =nr,
i, =nr.
- GOc nho: 2 ?
A=r+r,
[)=(n—1y4

4. Goc 1éch cuc tiéu

- Diéu kién: i, =i, hay 7 =1, =§ (5.6)

- Cong thie: D, =2i— A hay sin% = n.sin% (5.7)
VI. LUONG CHAT CAU

1. Pinh nghia:

Ludng chat cau 1a mot cap moi trudng trong sudt, dong tinh, ngan cach boi mot mit cau.
2. Anh ciia vt qua lwdng chit cau
- Anh cua mot diém sang qua ludng chit cau la mot diém

sang.




- Anh ctia mot doan théng trén truc chinh, vudng gbéc véi truc chinh qua ludng chét cau 1a mot doan thfmg dat
trén truc chinh, vuéng goc vai truc chinh.
3. Cong thirc vé lwdng chit ciu
~ Khi thoa didu kién twong diém: 2+ /2 ="M (5.8)

d d R
(d =0S : vi tri cua vét, d' =0S': vi tri cua anh; d > 0: vat that; d <0: vatao; d'>0: anh that; d'<0: anh
40; R 1a ban kinh cua mit cau).

-Khi R=00: %+ % =0 : cong thirc vé ludng cht phang.

VIL. THAU KiNH
1. Dinh nghia — Phan loai
- Thau kinh 1a mot khoi chét trong sudt, déng tinh gidi han bdi hai mat ciu (mdt trong hai mat co thé 1a mat
phang). Mdi thau kinh co:
+ mot truc chinh (xy) , vO sb truc phu (x’y’) , hai tiéu dién (I,H) )
+mot quang tim O, hai tiéu diém chinh F' (anh) va F (vat), vo s6 tiéu diém phu F,.

- C6 hai loai thau kinh: thau kinh hoi ty (thau kinh ria méng) va thau kinh phan ki (thau kinh ria day).

2 5 A

=

N
™

\V
2 T T ) ""'_"':"?
L o .
t s
2 Thau kinh phén ki

2. Puong di ciia cic tia sang qua thiu kinh
- Ba tia dac biét:

+ Tia t6i qua quang tim O': tia 16 truyén thang.



+ Tia t6i song song v&i truc chinh: tia 16 (hodc dudng kéo dai cia tia 16) qua tiéu diém chinh F’ (anh).

+ Tia t&i (hodc duong kéo dai cia tia téi) qua tiéu diém chinh F (vat): tia 16 song song véi truc chinh.
- Mdi tia bat ki: Tia téi bat ki: tia 16 (hodc dudng kéo dai cua tia 16) qua tiéu diém chinh (F}') twong tmg.
3. Cong thirc thau kinh
a) Quy uoc: Goi d,d', f,D 1a vi tri ctia vat, vi tri cua anh, tiéu cu va do tu cia thau kinh; R, R, 1a ban kinh
cac mat céu; k 1a d0 phong dai cia anh; n 1a chiét suit ti d6i ctia chit 1am thiu kinh d6i v6i moi truong dat
thau kinh; L 13 khoang chach giira vét - anh, véi quy uéc:

+ Vat that: d >0; vatao: d <0;anhthat: d'>0; anh d0: d'<0.

+ Thau kinh héi ty: />0, D >0; thdu kinh phan ki: £ <0, D<0.

+ Mt cAu 16i: R >0, mat ciu 16m: R <0, mat phéng: R=0.

b) Cong thuc
D:l:(n-l)(i+Lj
r R R,
11 1
d d f (5.9)
k:_i’_L:f_d’
d f-d f
L=|d+d'

B. NHUNG CHU Y KHI GIAI BAI TAP
@ V¢ kién thirc va ki ning
1. Tt he thae: nv, =n,v, hay % = :—1 ta thiy: nguyén nhan cua su khic xa anh sang 1a sy thay doi dot ngot
1 2

ctia van toc truyén anh sang khi né di tir méi truong trong subt ndy sang méi trudng trong sudt khac.
2. M6t diém sang chi cho anh diém qua ludng chat phiang hodc ludng chit cau khi thoa man cac diéu kién
tuong diém:

+ Véi ludng chat phang 1 chum tia téi hep.

+ V6i ludng chit cau 1a goc md 2¢ ciia mit cau phai nho; chium tia téi 1a chum tia hep va di gan song
song va&i truc chinh.
3. V6i ludng chit phang. khi anh sang di tir mdi truong chiét quang hon sang méi truong chiét quang kém thi
anh duoc nang 1én gan mit phan cach hon; khi 4nh sang di tir méi truong chiét quang kém sang moi trudng

chiét quang hon thi anh dugc ning xa mit phan cach hon



4. Néu vat c6 dang mdt mat phang rong, song song vdi mat ban thi anh cua vat s€ 1a mgt mat cong vi d§ nang
anh cua céc diém khac nhau trén vat sé khac nhau va phu thudc vao phuong cia chum tia sang di tir diém dé

vao mat.

@ V¢ phwong phap giai
1. Vé6i dang bai tap vé sw khiic xa dnh sdng. Phuong phap giai 1a:
- Ap dung cong thirc dinh luat khiic xa anh sang cho cac truong hop cu thé:

+ Truong hop tong quét: », sini=n,sinr.

+ Truong hop goc nhé: nji=n,r.
- Mot sb chu y:

+ Truong hop chiét suét ctia moi truong bién thién khi van dung dinh luat khtic xa 4nh sang can:
* Chia m6i truong thanh nhiéu 16p v6 ciing mong theo chiéu bién thién cua chiét suit.
* Ap dung dinh luat khuc xa anh sang nhu mot dinh luat bao toan tich chiét suat va sin gbc tuong Ung:
n,sini, = const .

+ Can két hop cac cong thuc hinh hoc, cong thire luong giac, cac tinh chat vé goc dé bién doi, tinh todn...
2. Vi dang bai tap vé sw phdn xa toan phan. Phuong phap giai la:
- Van dung céc kién thre:

+ Di€u kién d€ 6 phan xa toan phéan: n, >n,; i>i,.

A Y . ‘g . \ A . n \ A \ o \ A \ ,
+ Cong thire tinh goc gioi han phan xa toan phan: sini,, = —2 (1 1a moi trudng tdi; 2 1a moi tredong khic
n

Xa).

+ Cong thirc dinh luat phan xa: i’ =i.
- Mot sb chu y:

+ Khi anh sang di tir mdi truong chiét quang hon sang méi trudng chiét quang kém (nl > nz) :
* Néu i< Iy tia sang bi khuc xa tai mat phan cach hai moéi truong, ap dung dinh luat khiic xa anh sang:
n,sini =n,sinr .
* Néu i>i " tia sang bi phan xa toan phén tai mat phan cach hai moi truong, ap dung dinh luat phan xa anh
sang: i'=i.

+ Can két hop cac cong thirc hinh hoc, cong thirc lugng giac, cac tinh chat vé goc dé bién ddi, tinh toan...
3. V6i dang bai tap vé lwéng chit phing. Phuong phap giai 1a:

- St dung cong thuc: H = LA hay i+d— =0
nl 7’12 nl n2



(v6i d = HS, d'=HS'; d >0: vat thit; d <0: vt 40; d'>0: anh that; d'<0: anh ao; n, 1a chiét suit méi
truong té1, n, 1a chiét sudt méi trudng khuc xa)
- Mot s cha y:

+ Piac diém anh cia vat qua ludng chét phing: anh - vét luén khac tinh chat; anh doi di theo phuong
thang dimg so v6i vat doan SS' =|HS'— HS

+ Can két hop véi cac cong thirc hinh hoc, cong thirc lugng gidc, cac tinh chat vé goc dé bién ddi, tinh
toan...
4. V6i dang bai tp vé bdn mdt song song. Phuong phap giai 1a:

- St dung céc cong thic:

+ Khoang cach vat - anh: S§S'= e(l —lj

n
A o esin(i—r) . cosi

+ Do doi ngang cua tia sang: d = ———=e.sini| | -————————

cosr \n® —sin’i

(n 13 chiét suit ti di ctia chat 1am ban véi moi trudng dit ban)
- Mot sb chu y:
+ Pic diém anh cia vat qua ban mit song song:
*Anh - vat ludn khéc ban chat.
*Anh c6 d6 16n br:fmg vat.
*Anh doi theo chiéu truyén anh sdng so v6i vat doan SS'(n>1).
+ Trudng hop ban dit tiép giap v6i hai moi trudng trong sudt khac nhau ta c6 thé coi hé twong duong véi

mot trong hai truong hop sau: |

* HE gom hai ludng chat phang ghép lién tiép nhau: (LCP: 1, 2); ST I I I I IIIITIIIITT
| EEE L EE P EFLEEEEETEESEF IS FEH
N B P

(LCP 2, 3) R i L i L e P
ISR LT ET LSS TF AP AT AR

A A 9 y y . ~ X 2 ~ ~ , I T ECEEEEEEELEEEEEEETLEEFES

* H¢ gdm ban song song ghép véi ludng chat phang: Gitra mot 16p e — I

tiep xtic c6 mot 16p moi trudong rat mong cod chiét suat nhu moi 3

truong con lai: (BMSS: 1, 2, 1); (LCP: 1,3). BMSS (1, 2, 1) ghép LCP (1,3).

5. Véi dang bai tap vé ling kinh. Phuong phap giai 1a:
- Sr dung cac cong thirc vé ling kinh cho céc truong hop cu thé:
sini; =nsinz;sini, = nsinr,
+ Goc 16n (tong quat): s A=r+7,
D=i+i,— A

D_, =2i—A hay sin%znsing, diéu kién: i, =i, hay r, =, zg.



I, = nr;i, = nr,
+ Goc nho: < 4=1 +r,
D= (n - 1) A
- Mot s cha y:
+ Céc kha ndng xdy ra ¢ mat bén thu hai:

* Pé ¢o hién tuong phan xa toan phan: 1, > iy, dung dinh ludt phan xa anh sang.

*DE co tia 16 ra khoi lang kinh: r, <i,

< A<2y, va i, 2i, v6i siniy =n.sin(A—y,); siny, =—
n

2 s s 1A .. A
* Dé co goc lech cuc tiéu: i, =1, hayrI:rZ:E

+ n 13 chiét suit ti d6i ctia chat lam ling kinh va méi truong dit lang kinh.

6. V6i dang bai tap vé lwdng chét cau. Phuong phap giai 1a:

5 ;r A , A1~ U R n,—n
- Sir dung cac cong thirc vé ludng chat cau: j + j, = T

(d =0S : vitricta vat, d' = 0S": vi tri ciia anh; d > 0: vét that; d <0: vit do; d'>0: anh that; d’ <0: anh
40; R la ban kinh cia mat cﬁu).
- Mot sb chu y:
+ D¢ anh ciia mot diém sang qua ludng chit cau 1a mot diém sang thi ludng chat cau phai thoa man didu
kién tuong diém (vé gbc ma, vé tia sang qua ludng chat cau).
+ Ludng chat phang 13 truong hop riéng cta luong chat cau khi R = oo
7. Vi dang bai tap vé thau kinh. Phuong phép giai 1:
7.1. Xac dinh logi thdu kinh, cdc déic diém cua thau kinh bcfng hinh vé
- V& anh: Dung hai trong ba tia dic biét da biét, luu ¥ rang trong nhiéu trudng hop phai dung dén tia bat ki.
- X4c dinh loai thiu kinh
+ Dua vao quan hé giira tia t6i va tia 16: Tia 16 di gan truc chinh hon tia t&i: thiu kinh hoi tu; tia 16 di xa
truc chinh hon tia ti: thau kinh phan ki.
+ Duya vao quan hé gitra vat va anh: Vat that cho anh that: thau kinh hoi tu; vat that cho anh a0 16n hon
vat: thau kinh hoi tu, vat that cho anh a0 nhé hon vat: thiu kinh phan ki...
- Xéc dinh c4c ddc diém cua thau kinh:
+ Piém vat, diém anh va quang tim O ludn thang hang.
+ Tia t6i (qua vat) song song véi truc chinh, tia 16 ¢6 phuong (qua anh) va qua tiéu diém chinh F’ (anh).
+ Tia t6i c6 phuong (qua anh) va qua tiéu diém chinh F (vat), tia 16 c6 phuong song song vdi truc chinh.

+ Tiéu diém chinh 7 (vat) va tiéu diém chinh F' (anh) d6i xng nhau qua quang tim O.



7.2. Gidi bai todn vé thau kinh bang cong thire
- Sur dung céc cong thirc:
1 1 1
+Dbotu: D :—:(n—l)(—+—)
f R R
(n 1 chiét suat ti d6i ciia chat 1am thau kinh d6i v6i moéi truong dat thau kinh; R, R, 1a ban kinh.cic mat
cong).
A RS S B
+ Cong thtrc Bé-cac: —=—+—.
f d'
; : d' —-d'
+ SO phong dai: k=——:L:f—.
d f-d f
+ Khoang cach vat - anh: L = |d +d'|
- Mot sb chu y:
+ Khi théu kinh duge gift ¢6 dinh, doi vat (Ad) thi anh cing doi (Ad’) theo chiéu doi cua vat:

*Tmc’yckhidc‘yivat:lzi ! k, = d__J =f_dl.

+_/; | =T =
dl dl dl f_dl f
*Saukhiddivat:lz ! + ,l -5
d+Ad d +Ad
_ di+Ad' f _f=(d]+Ad")
Y odi+Ad f—(d+Ad) f '

+ Khi vat duoc giir ¢d dinh, doi thu kinh, dé x4c dinh chiéu va d6 doi ciia anh ta can tinh khoang cach L
gitra vat - anh.

+ Khi hai vat dit hai bén mot thau kinh thi hai vat s& cho hai anh qua thau kinh. Vi mdi anh ta dung cac
cong thirc thau kinh dé x4c dinh cac dic diém cta anh (vi tri, tinh chét, d6 16n, 6 phong dai...).

+ Khi mdt vat dat gitra hai thau kinh, vat s& cho hai anh qua hai thau kinh. Vi mdi anh ta cling dung céac

cong thirc thau kinh dé xac dinh cac dac diém cuia anh...

C. CAC BAI TAP VAN DUNG

1. SU KHUC XA ANH SANG

5.1. Ba moi trudong trong sudt (1), (2), (3) c6 thé dit tiép giap nhau. Véi cung goc téi i = 60° :
- Néu anh sang truyén tir (1) vao (2) thi goc khuc xa 1a 45°.

- Néu anh sang truyén tir (1) vao (3) thi goc khuc xa 1a 30°.



Hoi néu anh sang truyén tir (2) vao (3) thi goc khuc xa 13 bao nhiéu?
Bai giai
- Ap dung dinh luat khuc xa anh sang cho céc truong hop, ta co:

sin60°  n,

+ Néu 4nh sang truyén tir (1) vao (2) thi — (1)
sin45° n,
£, , A s \ . sin60° n,

+ Néu anh sang truyeén tir (1) vao (3) thi — == (2)
sin30° n
£ s . Ao \ . sin60°  n,

+ Néu anh sang truyén tur (2) vao (3) thi — =— 3)
sinx  n,

sin 60° 2

sin60°  gin30° sin45° o
sinx  sin60° in30° I
sin45° 2

_

-Tu (1), (2) va (3) suy ra:

NG)
sin60° 5 3

NN

Vay: Néu anh sang truyén tir (2) vao (3) thi goc khiic xa 1a 38°.

=sinx = = x =38°.

A
5.2. Mot chau hinh hop chir nhat dung chét long. Biét
AB = a; AD = 2a . Mit nhin theo phuong BD nhin thiy duoc trung
diém M cua BC. Tinh chiét suit cua chét long. B

Bai giai
- Khi mét nhin theo phuwong BD thiy dugc diém M nghia 13 tia sang tir M qua D s& dén duoc mat, hay tia
td1 theo phuong MD va tia khic xa theo phuong BD .

a 2 e ot s

=—. st iyl g
aﬁ 2 e e S

B ; C
sinr =sin BDC = BC 2a = 2 M

BD ) \/4012+a2 ﬁ

) R , , , , sini 1 sinr 3
- Theo dinh luat khuc xa anh sang, tacé: —=—=>n=——-. ; }
sinr  n sin i A
s ["]

Véi: sini = % =
MD

4 17

Jio

=n=

oSl

Vay: Chiét suit cua chat long 1a 1,27.
5.3. Mot cai gay dai 2m cdm thing dung & day hd. Gay nhd 1én khoi mit nude 0,5m. Anh sang Mit Troi

chiéu xudng hé theo phwong hop véi phap tuyén ctia mit nudc goc 60°.



Tinh chiéu dai bong cua cdy gdy in trén day hd.
Bai giai

- Theo dé, ta c6: i =60% AB=0,5m; BH=2-0,5=1,5m.

-Theo dinh luat khtic xa anh sang: s'mz =n
sin r
3
: sini 2 343
=sinr = = = = tanr =0,855.
n 4 8
3

- Tam gidc IKC cho: KC =IK.tanr =1,5.0,855=1,28 m.

- Tam gidc ABI cho: Bl = AB.tani = AB.tan 60° = 0,5.\/5 =0,866 m.
= HC=HK+KC=BI+KC=0,8066+1,28=2,15m.
Viy: Chiéu dai bong gy in trén mat hd 1a HC =2,15 m.
5.4. Hai tia sing song song, c6 khoang cach giita chung 1a R, duoc chiéu dén mot xilanh hinh try trong sudt
chiét suit n, ban kinh R . Cac tia sang déu nam trong mot mit phing cua tiét dién thang goc va dbi xtmg voi
nhau qua duong kinh cua tiét dién thiang goc song song céc tia sang. Cho biét hai tia sang giao nhau trén bé
mat hinh tru.
Tinh n.

Bai giai
- Do tinh ddi xtmg nén giao diém ctia hai tia khic xa bén trong

xilanh nam trén truc doi xung.

- Vi hai tia sang giao nhau trén bé mit hinh tru nén chung chi

khtic xa mot lan.

4B
2
R

Ta cé: sini = ; sini=mnsinr.

s ’ < A A - 2 A l A ’ ‘~ ) \ N e 5 .7 A
- Hai tia sang cat nhau trén bé mat hinh try nén: r = 5 (h¢ thuc gifra goc trong va ngoai cuia tam giac can

OBD).
. 1 sini . i sin i i, . )
=sinr=sin—< ——=sin—<n= ' =2cos5(s1n2a:2sma.cosa)
o
n sin—
2

1 2
1+‘/1—()
. . 0.
=2 /1+;osz 5 f1+\/1251n L, 2 _ /2+\/§:1’93

2




Vay: chiét suit cta chat lam khéi tru 1a n=1,93.

5.5. Mot cai mang nudc sau 20 cm, rong 40 cm cd hai thanh bén
thang dung. Pung lic mang can nudc thi bong rim cua thanh 4 kéo .
dai t6i dung chan thanh B ddi dién. Nguoi ta d6 nude vao méang dén A B
mot dd cao A thi bong ctia thanh 4 ngén b6t di 7 cm so véi trudc.

Biét chiét suét clia nuéc la n=4/3.

Hay tinh /4 ; v€ tia sang gid1 han bong rdm cua thanh mang khi c6 nudc.
Bai giai

- Trudc khi d6 nudc, bong cia thanh 4 1a 4B ; sau khi d6 nudc,

bong cta thanh 4 1a AJ . i R

- Taco: tani:%:HB:HI.tanizh.tani.

tanr:%:HJ:HI.tanrzh.tanr. A

-Theo dé: AB— AJ =HB—-HJ =7 cm

< h.tani—h.tanr = h(tani—tanr) =7

7

>h=———

tani—tanr
- Mat khac: sini = ﬁ = 48 = 40 =0,8.

SB JAS*+4B> 30 +40?
:>cosi:0,6vz‘1tani:0’8:i.
0,6 3
sinrzw:0,8.§:0,6:>cosr:0,8 va tanr:O’6:3 :>h=L=120m.
n 4 0,8 4

Vay: Chiéu cao cua 16p nudc trong mang 1a ~ =12 cm.
5.6. Cho mot khdi thity tinh hinh béan ciu, chiét sudt n=+/2. Chiéu mot

chum tia sang song song vao mat phing, theo phuong vudéng goc véi mat

d6 va phu kin mat do.

a) Chirng minh rang chum sang 16 ra khoi mat cau khong phai 1a mot chum

dong quy ma n6 tao ra mot vét sang c6 dang mot doan thang sang nam doc
theo dudng kinh ctia mit cau vudng goc v6i mit phang.
b) Xac dinh vi tri va chiéu dai cua doan théng sang noi trén. Cho ban kinh cua hinh ban ciula R=4cm.

Bai giai



a) Chirng minh rang chim sang 16 ra khoi mat cdu 1a mot vét sang c6 dang mot doan thang: Xét duong di ctia
tia sang bat ki qua ban ciu va 16 ra ngoai:
+ Tai I : Tia sang truyén thang (goc t6i bang 0).

+ Tai J: Tia sang c6 goc téi i, goc khuc xa r.

R 12 s N S :
- D¢ tia sang 16 ra ngoai thi: i <i,, véi sini, =—=—==i, =45°.

n 2

Goi F 1a giao diém cua tia 16 JK va truc ctia ban cau. Trong tam giac OJF , ta co:

OF  0OJ — OF = OJ.sinr

sinr_sin(r—i) sin (r—1)

Vé1 OJ =R, sinr =nsini, sin(r—i):sinr.cosi—sini.cosr

— OF = nRsini _ nRkR
nsini.cosi—sini.\/l—nzsinzi n.cosi—\/l—n2 sin’i
nR(n\/l—sin2i+\/l—nzsin2i) R

< OF = =— .(n\/l—sin2i+x/1—nzsin2i)

2 2
nz(l—sinzi) —(l—nzsinzi) n -1
- Tir hé thire trén ta thay:

Khi =0 thi OF =0F . =oF =R+ _ nR _ V2R =R(2+2).

-1 n-1 J2-1

oF - nR :\/ER:R\/E'
NI J2-1

Vi tinh di xng nén cac tia tdi qua mat clu sé cung hoi tu tai F (tir F; dén F,), nhu vay tia 16 s€ tao ra mot

Khi i =45° thi OF =OF,. =

vét sang nam doc theo truc ddi xung cua ban cau tir F dén F.

b) Vi tri va chiéu dai cia vét sang

- Vitri: T £ dén F,, trén truc ddi xung cua ban cau.

- Chiéu di: FiF, =|OF, ~OF,|=|Rv2 - R(2++2)|=2R =2.4 =8 cm.

5.7. Ké trén hai duong thing song song cach nhau khoang d, =2,1 cm. Dat mot ban mdt song song trong
sudt co bé day d,=4,5 cm lén to gidy. Nhin qua tAm kinh dudi goc a = 45° 1én mot dudng ké, ta c6 4o giac

néu noi dai duodng nay ra ngoai ban song song thi n6 trung vdi duong kia. Tinh chiét suat cua ban.

Bai giai



Ta co: tani:%:HM =Hl.tani=d,.tani

tanr:E:HR:H[.tanrzdz.tanr.
HI

Mt khac: d, = MR = HM — HR = d, (tani —tanr)

tl 1

d,tani—d, sinr
= tanr = =
d, J1—sin? r
— siny =R —d, : (1)
J2 +(d, tani—d,)
. A , , , . sin i
- Theo dinh luat khic xa anh sang, ta c6: n =— (2)
sinr

siniyld +(d tani—d,)  sind5°\4,5" +(4,5.tan45°~2,1)
- d,tani—d, - 4,5.tan45°-2,1

2

=n

5

Vay: Chiét suit cuiabanla n=1,5.

5.8. Qua cdu trong sudt ban kinh R c6 chiét sut phu thudc khoang cach r tir tim theo cong thic:

n(r) =22 (a>0)

Chiéu tdi qua cau tia sang dudi goc t6i i .
Hiy dinh khoang cach ngan nhét d_ tir tim qua cau t6i tia sang.
Bai giai

- Chia qua cau thanh cac 16p ciu rit mong bang nhitng mit cau dong tim O, mdi 16p cau dugc gisi han boi
hai mit cu c6 ban kinh r va r+dr, chiét suat n(r). Coi tia khiic xa trong mdi 16p cau 1a mot doan thing.
- Ap dung dinh luat khtic xa 4nh sang tai mat cau thir e

n(rj)sinij:n(rjﬂ)sinr1 (1)
- Ap dung dinh 1i ham sin cho tam gidc OAB ( AB 1a tia khuc xa gi6i han boi mét cau thir j va j—1):

sin,, sinz,

()
rj rj+1

- Tu (1) va (2) suy ra: n(rj)rj sini; = n(rjﬁ)rj+1 sini .,

Mo 1dng: nyRsini = n(rj)rj sini; = n(rjﬂ)rj+1 Sini,,...
(i,i,i,,... 12 gbc to1 tai cac 16p cau ngoai cung, 16p cau thir 1,2, ... 5

co bankinh R,7,7,,...) ~



N , R+a L. T , 4
- Tur cong thirc n(r)= ,suy ra ny =1, ny<n(r)<n(r)<..=i<i <i,<.., nghia la tia khic xa uon

r+a
cong dan vé phia tim O, dén khi goc t6i bang 90° thi tia khuc xa lai tiép tuc truyén theo hudng ngay cang
xa tdim O. Do tinh ddi xtmg nén tia khuc xa khi 16 ra khoi qua cau cing voi goc 16 bang i . Tai diém ma goc
t6i bang 90° thi khoang cach tir tim O ciia qua cau dén tia khic xa 1a nhé nhat va bang ban kinh tai do:
d_. =r.Licdo:

Rsini=n(d,,)d

min

sin90° = Rsini = (Mj A
d. . +a

min

S Rsini(dy, +a)=(R+a)dy, = d,, :%

aRsini

Vay: Khoang cach ngin nhat d_ tlr tim qua cAu tdi tia séng 1a d , = ————
a+R(1-sini)

ung véi truong hop

goc toi tai 16p cau do bang 90°.

5.9. Mot nguoi tho 1in ding ¢ day nim ngang ctia mot bé boi co 10p nude day 3m va ¢ cach tudng 3m
(tudng thing duing). Mt ctia ngudi y & do cao 1,5m so véi day bé.

a) Nguoi 4y nhin thdy tuong ¢ trén mit nude c6 chidu cao bang nira chidu cao ciia phan tuong & dudi nudc.

Tinh d6 cao thuc BC cta tuong (BC’ = %j

b) Nguoi 4y di chuyén dé nhin thay dugc dinh C cuia tudng theo tia 1am goc 60° so v6i duong nim ngang,
mit van giit & dd cao 1,5m. Ngudi dy thdy tudng cao bao nhiéu?
¢) Nguoi 4y cam dén pin (loai dén pin tho 13n) chiéu mot chum sang 1am véi duong ndm ngang mot goc 40°.

Vét sang ndm & dau? Giai thich hién tuong?
Chiét suét ctia nuéc n = % .
(Trich Pé thi hoc sinh giéi Quoc gia, Nam hoc 1990 — 1991)
Bai giai
a) Bd cao thuc cua tuong

- Hai tam giac AIBC' va AMHC' ddng dang cho:

B _ 1 _CB=45°
MH 2
- Mit khac: 228 — 5
sinr

AMoimat) <7

& sini = nsinr = —sin45° FITFFTTIFITFIFIZIFIFFT7Z77 4

A

Hinh a



.gzgztani:%/z

& sini =

W

B 15

tani 2\/5

Vay: BJ cao thuc cua tuwong 1a BC =0,53 m.

- B§ cao thyc cia tuong: BC = =0,53m.

b) Po cao cua tudng khi ngudi dy di chuyén:
- Lic ndy, ta cd: 7=30°= I'C'B =30°

Va Sin: :icsini:%:tani:AQBI':BC.tani:lBC

sinr 3 3 J5 J5

BI' 2 243
— 3B =\3.——BCc =2
tan 30° V3BL=13 J5 J5

Vay: Truong hop ndy nguoi Ay nhin thiy tudng cao
BC'=0,82 m.

- Mat khac: BC'= .0,53=0,82 m.

¢) Vi tri vét sang va giai thich hién tuong:
L o i 1 3 . or
Tacé: i=50°% sini, =—=—=1i, =48°30".
n

Vi i>i, nén anh sang den pin s& phan xa toan phan tr¢ lai

va gip tuong ¢ diém D theo dinh luit phan xa anh sang. O (mét)

Khoang cach tr B t61 D con phu thudc vao vi tri nguoi

FTIFTFFIFTFIFFFFTFFFFFIFFFFFFTFITFFT I

dung (hinh b). Néu biét duoc vi tri dimg cta ngudi nay ta s& Hinh b

tim dugc vi tri diém sang D trén tudng.



2. SU PHAN XA TOAN PHAN
5.10. C6 ba méi truong (1), (2), (3). V6i ciing mot goc toi, néu anh sang di tir (1) vao (2) thi goc khic xa 1a
30°, néu 4nh sang di tir (1) vao (3) thi goc khuc xa 1a 45°.
a) Hai moi truong (2) va (3 ), moi trudng nao chiét quang hon?
b) Tinh goc gidi han phan xa toan phan giira (2) va (3).
Bai giai
a) Moi truong nao chiét quang hon?
- Khi 4nh sang truyén tir mdi truong (1) vao moi trudng (2):
sini n,

— ()

sin30° n,

- Khi anh sang truyé‘:n tr moi truong (1) vao moi truong (3):

Sini :&

)

V2

. . sind5° n, n, 2o
-Tu (1) va (3) suy ra: =2 2__<
sin30° n, n, 1

sin45°  n,

:\/§>1.

2
Vay: Moi truong (2) chiét quang hon moi truong (3).
b) Géc gidi han phan xa toan phan giita (2) va (3): Khi anh 4nh sang truyén tir méi truong (2) vao moi trudng

(3) thi:
m_ 12

. b . ico
siniy,, =—=—==—=1i, =45

n, 2 2 ¢

Vay: Goc gi6i han phan xa toan phan gitta moi truong (2) va (3) 1a 45°.
5.11. Mot tho lin ding ¢ déy séng nhin 1én mat nudce thi thiy anh cua nhimng vat & day song cach minh ké tir
khoang R=15m.
a) Giai thich.
b) Cho biét mit ngudi ndy & do cao 1,5 m. Tinh do siu cua song.
Bai giai
a) Giai thich:
Tia sang tir vat 4 & day song dén mit nude bi phan xa toan phan va di vao mat nguoi, mat nguoi s& nhin
thiy anh A’ cua vat A.
b) B¢ sau cua song:

Theo déthi NA=R=15m; MN =h=1,5m.

|
Ta co: Slnlgh:;: =0,75

3
4



= tani,, =1,134.

BA_DN+R

BI 2H

- Hai tam giac dong dang DIB va DMN cho:
h _ DN _ 2DN
H DB DN+R

(1)

—tani, =

2)

R L5 15

- Tu (1) va (2) suy ra: H:ﬁ+

+ =7,36 m.
2 2tani 2 2.1,134

Vay: Bd sducuasongla H =7,36 m.
5.12. Chum tia sing song song chiéu vudng goc téi mat phing tiét

dién ctia mgt doan 6ng dan sang trong sudt, chiét suat n , duong kinh

cua tiét dién tronla /.

Pinh diéu kién v€ ban kinh ngoai R cua ong dé chum tia sang vao

khong bi khuc xa ra ngoai khong khi qua thanh bén cua 6ng.
Bai giai

- Chum tia sang dén thanh bén cta 6ng gidi han tir diém M dén N.Tu M dén N goc toi i giam dan:

C 1
- Ta co: sini,, :; (1)

- B¢ khong co6 tia sang nao dén thanh bén cua ong bi khuc xa ra

ngoai thi: 1 >4, .

8 R
o ]
:>lN>lgh<Z>SlnlN—Slnlgh_; () : Ki /i)«
OK R-I / | 4
Véi: siniy, =——=—— 3 e -
V=5 2 3) | -
_ M
Tr@va@)y fts o ge i
R n n-—1

Viy: Dé chum tia sang vao khong bi khiic xa ra ngoai khong khi qua thanh bén cua dng thi R > n_l .
n f—

5.13. Mot 6ng dan sang hinh tru véi 18i ¢ chiét sudt n, =1,5 va

ph?m boc ngoai co chiét suét n, =1,41. Chum tia to1 hoi tu tai mat

, b
trudc cia ong véi 2a . £ _ﬁéj’/j%f/j;%

Dinh « dé tia sang trong chum déu truyén di duogc trong dng.




Bai giai
- Xét duong di ciia mot tia sang: SIJK . Dé moi tia sang déu truyén di dugc trong dng (phan xa toan phan

trén mat ngoai cua 101) thi goc tdi tai J phai thoa man:

. .. . . n, 141
zZzgh<:>51n12s1n1gh=n—j:l’—5=0,94
-Vii+r=90°=sini=cosr
< cosr 20,94 =5sinr <0,34. g

- Ap dung dinh ludt khic xa tai diém toi I:

sina =n;sinr <1,5.0,34=0,51

= a <30°

Vay: Pé tia sang trong chum déu truyén di dugc trong ng thi o <30°.

5.14. Mot khéi thity tinh c6 tiét dién thang nhu hinh v&, dit trong khong khi ( ABCD : hinh vuéng; CDE : tam
gidc vudbng can). Trong mit phiang cia tiét dién thiang, chiéu mot chum tia sang don sic hep SIvudng goc

v6i DE(IE <ID). S

a) Chiét suat cua thuy tinh 1a n=1,5. V& duong di cua tia sang trong khdi thuy
tinh. Néu rd phuong tia 16.

b) Chum tia 16 duogc giir nguyén. Gia sit phan CDE c6 chiét suat n =15 va phan

ABCD c6 chiét suit n, #n,. Hay tinh n, dé tia khuc xa trong thuy tinh t6i mit | €

AD s€ 16 ra khong khi:

- theo phuong vuong goc voi SI .

- theo phuong hop voi ST goc 45°. A B
Bai giai

a) Puong di cua tia sang trong khéi thiy tinh
- Goc gi6i han phan xa toan phan:

N , o .
siniy, =—=1==0,667=>i, =41°8 E

. 7. A r I - ~ A < A - . 7. z 7,e R
- Tia t&é1 SI vudng goc voi mat DE s@ truyén thang dén mat EC tai J voi goc toi ‘ i

i, =45°>1, nén s&€ phan xa toan phan tai mat EC (tia JK ).

D
- Tia JK dén mat bén 4D cing dudi goc toi i, =45°>1i, nén cling phan xa toan

phan tai mat 4D (tia KL).




- Tia KL dén mat bén AB cling dudi goc t6i i; =45°>i, nén clng phan xa toan phén tai mat 4B (tia
LM).

- Tia LM d&én miat bén BC ciing dudi goc toi i, =45°>i . D€n cling phan xa toan phan tai mat BC (tia
MN).

- Tia MN dén mit bén DE dudi goc téi bang 0 nén 16 thang ra ngoai theo phuong song song véi tia téi (tia
NR).

b) Tinh n, dé tia khiic xa trong thuy tinh t6i mit 4D sé& 16 ra khong khi

- Truong hop tia 16 vudng goc véi tia toi: Luc do goc 16 i, =45°.

Tai cic diém t6i J,K tacod: i, =i, = 45° va: S
E
n,sini, = n, sinr, (1)
n,
n,sinz, = sini, )
Tir (1) va (2) suy ra: —2 = 3)
sinr,
Ma: r, +1,=90°=r, =90°—r, (4)
Tur (3) va (4) suy ra: ST tan n=n
cos 7,

= 1, =arctann, = arctan1,5 =56°18'
Va 1, =90°-56°18"=33°42".

+ Tu (2) suy ra:

N

0 = sin45° o
> §in33°42" 0,548

1,29.
Vay: Dé tia 16 vudng goc vai tia t6i thi n, =1,29.
- Truong hop tia 16 hop voi tia té1 goc 45°: Luc do goc 16 i, =90°.

Tai cac diem to1 J, K ta co:

n,sini, = n, sinr, (5
n,sinr, =sini, =1 (6)
sinr, 2

Tu (1) va (2) suy ra: =n, sini, :1,5.7=1,06 (7)

£
Tuong tu: tanr, =1,06 = r, = arctan1,06 = 46°41".

Va: r, =90°—-46°41'=43°19".



Tw (6) suy ra: n, = sin 90 = !

: =1,46.
sin43°19' 0,686

Vay: Dé tia 16 hop v6i tia toi goc 45° thi n, =1,46.
5.15. Mot khéi cau trong sudt, ban kinh R 1am bang chit co chiét suit n, dugc dat trong mot moi truong
trong subt chiét quang hon c6 chiét suit n, (n2 < nl). Mot tia sang don sic SI trong moi truong n, t61 mat
cau. Goi / 1a khoang cach tir tim O ctia mat cau dén tia sang SI .
a) Tim diéu kién ma / phai thoa dé tia sang khuc xa dugc qua khdi cau.
b) Gia str diéu kién nay duoc thoa, hdy tinh goc 1éch D cua tia sang.
Ap dungsé: R=2cm,/=1cm,n =3, n,=1.
Bai giai

a) Piéu kién ma / phai thoa dé tia sang khiic xa dugc qua khdi cau

X . N A- A N s e n
- Dé tia ST khuc xa vao trong khoi cau thi: i <i,, < sini<siniy, =—*
nl
T / ) [ n n
Voi: sini=—=—=—<—-2=/[/<-2R
I0 R R n n,

A X ,e , A: X \ n
Vay: Dé tia sing khiic xa dugc qua khoi cau thi /<—2R.
nl

b) Goc I¢ch cua tia sang:

-Dethay: n=r,=r=i, =i =1i.

- Tam giac can DIJ cho: D = 2DIJ = 2(r —i ) (lién h¢ gitra gdc ngoai va goc trong tam giac).

- Tam giac vudong OHI cho: sinﬁO\I:sini:?:%:%:ﬁ:%O.
- Theo dinh luat khuc xa anh sang:
L . n .. BB
n,sini =n,sinr = sinr =—sini =—.—=—
n, 1 2 2

=r=60°.

Tu dé: D= 2.(60° —30°) =60°.

Vay: Goéc 1€ch cua tia sang 1a D =60°.

5.16. Mét lang kinh c6 tiét dién théng la mdt tam giac vudong can 4BC (A = 90°) duoc dat sao cho mat huyén
BC tiép xtic v6i mat nude trong mot cai chau. Nudc c6 chiét suat 1,330 = 4/3.

a) Mot tia sang (don sic) SI t6i mat AB theo phuong nim ngang. Chiét sudt n cua chit 1am ling kinh va

khoang cach AI phai thoa man diéu kién gi dé tia sang phan xa toan phan & mat BC ?



b) Gia stt A/ théa man diéu kién tim duogc va cho biét n=1,414, hiy v& dudng di cua tia sang qua lang kinh.

Bai giai

a) Diéu kién dé tia sang phan xa toan phan ¢ mit BC : Pé tia sang phan xa toan phan & mit BC thi tia khiic
xa tai mit AB phai di dén BC .

- biéu kién cua Al

Goi /; 1a diém t6i cua tia toi dé tia khuc xa dén mat BC tai C. Ta co:

.. . 2.
. . sin i ; sin“i 1 T
+Tai 1,: sinr =——; cosr=+l-sin’r =,[1-—— =—+/n’ —sin’i
n n n

:tanr:L (i =45°)

\n? —sin’i

V2
a.sini @5 2
AIO:AC.tanr:\/ ———= ==a 1
n° —sin”i \/nz V2 n-

- Dieu kién cua n: Xét cac dieém toi 1,J :

Tai I : sinrzﬂzﬁ.
n 2n

Tai J: j=45°+r.

Dé c¢6 phan xa toan phan tai J thi:

j>Jj, voisinj,k =—.
& & 37’1

c>sinj:sin(45°+r)>;in<:>72(sinr+cosr)>%

Vay: Diéu kién dé tia sang phan xa toan phan ¢ mat BC la:



Al >a L van>137.
2n" —1

b) V€ duong di cua tia sang:

2\

-Tai I:Visinr=—-= :l
2n  2.1,414 2

=r=30°.

-Tai J: j=45°+r=45°+30°=75°.

4 4
3n 3.1.414

Vi sinj, = =0,943= j, =70°30'= j > j,,

nén c6 phan xa toan phﬁn tai mat BC'.

-Tai R: r'=30°=1i"=45°: Tia 16 song song vdi tia tGi (hinh v§).

5.17.

a) Ching minh réng néu mot moi truong co chiét suét n giam theo d§ cao z thi tia sdng tao véi truc z mot
goc o, ¢ do cao ung voi chiét suat n, s€ bi phan xa toan phan & mot d6 cao ung v6i chiét suat n, nao do.
Tim lién h¢ gitta n, ,n, va «,. Quy dao cua tia sang trong moi truong ay nhu thé nao?

b) Ngdi 6-t6 di trén duong nhwa liic troi nang, c6 lic ta thiy ¢ phia trudc trén dudng hinh nhu ¢é nudce
nhung xe lai gan thi bién mat. Giai thich hién twong nay.

¢) Mit & d6 cao 1,5m va hinh nhu thiy c¢6 nudc & cach 300m. Gia thiét khong khi c6 nhiét d6 ting dan khi
cang gan mit duong va tir Im tro 1én thi c6 nhiét do khong ddi bang 30°C . Biét rang chiét suat tuyét ddi ciia

0,0795

khong khi phu thudc vao nhiét do tuyét déi 7' cua né theo dinh luat n =1+ , u6c tinh nhiét d6 khong

khi & sat mat dudng (tinh dén 6 chir s6 18).
(Trich Bé thi hoc sinh giéi Quoc gia, Nam hoc 1989-1990)
Bai giai

a) H¢ thuc gilta n,,n, va o,

- Chia méi trudng thanh nhing 16p nam ngang mong, sat nhau cé

chiét suat hau nhu khéng d6i trong 16p d6. Theo dinh luat khiic xa

anh sang, tia sang moi khi di qua mdi 16p lai bi léch di véi goc

khiic xa 16n hon géc téi vi chiét suat giam. Goc 16 cua tia sang ra

khoi 16p nay goi 1a goc t6i cua tia sang ddi voi 16p ké tiép. Pén >

ltc nao do6 goc téi bang gdoc gidi han s€ cd phan xa toan phan. Ta

co:
Y

z
Hinh a



sina, mn, sing, n, sina, n,
—:—’ —:—; _—

sine, n, sina, n, sina, n,

geee

Ca. , , sina n
- Tai 16p thu K, ta c6: —&L=—£

sina,  ng,
- Nhan cac ve cac dang thirc trén voi nhau, vé theo vé ta dugc:

sing sing, sin@, sina,, _n on,  nyg

sing, sina, sine, sina, n, n, RN

hav: sina,  ny . _ :
ay: ——-=—" & n sing, =n,.sina,
sina,  n,

- Tai 16p thir K c6 phan xa toan phan nén: sina, =1 n, =n,sina,.

- Quy dao cua tia sang trong moi trudng 1a dudng parabol c6 dang nhu hinh a vi chiét suat giam theo do cao.
Dinh cua parabol 14 diém phan xa toan phan. Do tinh d6i xtmg, tia sang sau khi ra khoi méi trudng thi goc 16
cling bang a, .

b) Giai thich hién tugng

- Khi troi nang, khong khi gan mat duong bi ddt nong,

cang gan miat dudng nhiét d6 khong khi cang 16n, chiét

O
suat cang nhod, nghia la chiét suat khong khi giam theo

dd cao. Anh sang mat troi xuyén qua mdt dam may

chua hoi nudc s€ téi mat duong va s€ phan xa toan
. I op kKhong Ehi sat mdt
phan tai 16p khong khi sat mat duong nhu cau a. Luc

ccammemmh=

nay 16p khong khi co xdy ra phan xa toan phan giéng
mot guong phang cho ta anh a0 cia dam may. Mit ta Rinkh A’
himg duoc chim phan xa toan phan s& thiy anh nay
nén ta s& thiy hinh nhu trén duong phia trude co nude.
- Hién twong nay xdy ra khi cac ddm may ¢ xa xe ta ngdi, c6 nhu vy goc toi méi 16n co phan xa toan phan.
Khi dén gin nudc bién mat, vi lac nay céc tia phan xa khong vao mat nguoi quan sat. Nguoi nay co thé thay
lai hién tuong tuong ty tr mdt dam may khac.
¢) Udc tinh nhiét do khong khi ¢ sat mat duong
Goi a, 1a goc t6i 16p khong khi co chiét suat bién doi theo nhiét d9. Theo ciu a ta thay sau khi c6 phan xa
toan phan tia 16 khoi 16p khong khi co chiét suat bién d6i cung dudi mot goc « .
Tai 16p khong khi c6 phan xa toan phan nén: n = ny,sina, .

0,0795

~1,000262
273430

Véiz n, =1+



[=300m> H =1,5m

[ 300
NP+ H?  \300°+1,5

- Trén hinh v€ bén, ta co: sina =

=0,999987

0,0795

- Matkhac: n=1+

10,0795 0,0795

=T =—
n-1  n,sing, -1

_ 0,0795 z319,280K . }”ﬁh C
1,000262.0,999987 —1

Hay 1 =319,28-273 =46,28°C
Vay: Nhiét do khong khi sat mat duong 1a 7 = 46,28°C.
3. LUONG CHAT PHANG
5.18. Mt nguoi quan sat va ca ¢ hai vi tri d6i xtrng nhau qua mit thoang va cach nhau 1,20m. Nuéc c6 chiét
sudt n = 4/3.
a) Nguoi thdy ca cach mat minh bao xa?
b) Cé thiy mét nguoi cach mét no bao xa?

Bai giai
Goi M 1a vi tri cia mat nguoi, M' 1a anh cua mét nguoi do ca nhin théy, S 1a vi trf mét cua ca, S’ la anh
ctia ca do ngudi nhin thay.
a) Nguoi thdy ¢4 cach mét minh bao xa? Anh S’ cua c4 duoc mé ta trén hinh a.
- Mit ngudi quan sat va ca d6i xting nhau qua mit thoang va
cach nhau 1,20m nén ta c6: HS = HM =0,60 m

- Ap dung cong thirc vé ludng chét phing, ta co:

S _HS' e 1S
n 1 n
= HS'= 0,60 =0,45m
4/3

- Khoang cach tir mat ngudi M dén anh S’ cua ca la:

MS'=MH + HS =0,60+0,45=1,05 m

Vay: Ngudi thdy ca cach mat minh 1,05 m.

Hinh a

b) Ca thiy nguoi cach mét noé bao xa? Anh M’ cua ngudi
duoc mo ta trén hinh b.

- Ap dung cong thirc vé ludng chét phing, ta co:



HM  HM'
1 n

= HM'=n.HM

:>HM:§.O,60:0,80m

- Khoang cach tirca S dén anh M’ ciia mit nguoi 1;
MS = MH + HS =0,80+0,60 =1,40 m.

Vay: Ca thdy mét ngudi cach nd 1,40 m.

5.19. Vat S trong khong khi va anh S’ ciia nd do mét thg 1an dudi nude nhin 1én theo hudng thing ding
cach nhau 2 m. Cho chiét suét ctua nuée 13 4/3. Xac dinh vi tri coa S va S'.
Bai giai
Anh S’ cia S duoc mo ta trén hinh vé.
- Ap dung cong thirc vé ludng chét phang, ta co:
HS _HS'
1 n

= HS'=n.HS

- Mat khac, ta co:

SS'=HS'-HS =

—~

n—1)HS

= HS = 55 =L=61’n
n-1 4

Va HS'=HS+SS'=6+2=8m.

Vay: Khoang cach tir vat S va anh S dén mit thoang ctia nudc 1a 6 m va 8 m.

5.20. M6t chau hinh hop dy phing, chira chit 16ng c6 chiét sudt n=1,732=+/3, chiéu cao 4 =4 cm. Mot
tia sang phat ra tir diém vat S & ddy chau t6i 7 & mit thoang véi goc t6i i .

a) Pinh i dé tia khuc xa va tia phan xa vudng goc véi nhau.

b) Dung anh S’ cua S tao boi mdt chum tia sang hep qua / theo phuong vuong goc. Tinh khoang céach tir
S dén mit thoang.

¢) Thay chat long trén bang mot chit 1ong khac c6 cing chiéu cao, Pt trén mit thoang mot man chin tron
ban kinh R =3 cm c6 tAm nidm trén dudng thing ding qua S . Phai dit mét sat mat thoang méi nhin thay

anh S’ . Tinh chiét suit cua chit long sau.



Bai giai
a) Pinh i dé tia khuc xa va tia phan xa vudng goc voi nhau
- Theo dinh luat phan xa anh sang, ta co: i'=i.
- Theo dinh luat khic xa anh sang, ta c6: nsini =sinr (1)
- Vi tia khuc xa vuong goc vdi tia phan xa nén ta co:
i"+7r=90°= sinr = cosi' =cosi

-Tu (1) va (2) ta co: nsini =cosi

:>tani:l=L:>i:3O°

no 3

Vay: bé¢ tia khic xa va tia phan xa vudng goc voi nhau thi

i=30°.

b) Khoang cach tir S’ dén mat thoang:

Anh S’ ciia S duoc md ta trén hinh a.

- Theo dinh luat khiic xa anh sang, ta c6:

B3

sinr:n.sinizﬁ.smoo=\/§%=7:> = 60°

- Mat khéc, ta c6: HS tanr = HS tani

3

_ HS.tani _ 4'?
tanr ﬁ

Vay: Khoang cach tir anh S’ dén mat thoang 1a 1,33 cm.

= HS' =1,33 cm.

¢) Chiét sut cua chét 16ng sau
- Phai dit mét sat mat thoang mdi nhin thdy anh S’ c6 nghia 1a khong c6 tia phan xa 16 ra khong khi, suy ra
¢6 phan xa toan phan tai diém téi / (hinh b).

- Ap dung cong thirc x4c dinh goc téi gidi han phan xa toan phan, ta co:

. 1
sin iy, :; (1)

- Tt hinh vé, ta cé:
HI HI R

sini,, =——=

- 2) H I
SI JHI* +HS* R +1i o ey

- Tir (1) va (2), ta co: g@;-&;{zgi HHEE A el

1 R , NR+R

n' R+ R R

Hinh b



, N3+

=>n=—=1,67.
3

Vay: Chiét suat cta chit long sau la n' =1,67 .
5.21. Mot khéi lang tru thiang 13 tam giac vudng can cé hai canh bing nhau 1a 2 cm va chiét suit 1,6. Mot
chum tia sing hep nam trong mit phing ciia mot tiét dién vudng goc phat ra tir diém P . O trén duong thing
vudng goc voi mat ABva qua trung diém H cia mit AB
(hinh v€). Cho PH =50 cm .

a) Xac dinh anh B cua P tao boi ludng chat phang AB .

b) Chung t6 moi tia sang tir P téi mat BC déu co i> gy -
Iﬁ
L .

X4ac dinh 4nh P, cua P tao boi mat BC.

¢) Xac dinh anh sau cung P' cta P tao bodi lang kinh.

d) Thay ling kinh bing guong phang dit theo BC. Piém
sang P c6 anh P" qua guong nay. Tinh khoang cach P'P".
Bai giai
a) Anh P, ctia P tao boi ludng chat phang 4B
- Ap dung cong thirc vé ludng chét phing tai mat 4B , ta co:
HP _HR
1 n

Viy: Anh P cach mat 4B 80cm.

= HF =n.HP=1,6.50=80 cm

b) Chung t6 moi tia sang tir P t&i mat BC déu co i>i o
Ta thdy: Moi tia sang phat ra tir P nam trong chiim tia t6i hep PH vudng goc voi mat 4B déu truyén thang
qua AB, gap mat BC tai I vdi goc toi i = B =45° (goc ¢ canh tuong trng vuong goc).

- Mit khéc, goc toi gidi han khi anh sang truyén tir ling

kinh ra khong khi 1a: * P»
.11 o
sini, =—=—=1i, =38%1 i1
& n 1,6 & F'I-i

- Suy ra, moi tia sang phat ra tir P niam trong chum tia
t6i hep PH vudng goc v6i mit AB, téi mit BC déu cod
goc toi i > i, tuc 1a chum sang bi phan xa toan phan tai
I trén mat BC . Trong truong hop nay mat BC co tac
dung nhu mot guong phéng.

R




- Vimit BC c6 tic dung nhu mdt guong phiang nén anh P, cua B, quamat BC dbi xtng voi B, qua BC.
Taco: IP, =1IF, =1IH + HF, =81 cm

= KP,=KI+IP, =1+81=82 cm

Viy: Anh P, caichmat AC 82cm (cach trung diém 7 trén mat BC 81 cm).

¢) Anh cudi cing P’ ciia P tao boi ling kinh

Ap dung cong thic vé ludng chit phang tai mat AC, ta c6:

K, _KP' oy KB _82 o155 om
n 1 n 1,6

Vay: Anh cubi P’ cach mit AC 51,25cm.

d) Tinh khoang cach P'P,

- Khi thay ling kinh bang guong phing, anh P, dbi xtmg v6i Pqua guong phiang (miat BC):
IP,=IP=IH + HP=51cm

- D& dang ching minh rang P" va P' niam trén duong thang /K . Suy ra:

P'P, = KP,— KP' :(KI+IP3)—KP' :(1+51)—51,25 =0,75 cm

Vay: Hai anh P' va P, cach nhau 0,75cm.

4. BAN MAT SONG SONG

5.22. C6 mot binh hop chit nhat thanh moéng trong sudt chtra khong khi dit trong nudc (chiét sut »).
a) V& duong di cua tia sang xuyén qua hai mit hop dbi dién Gmg voi goc toi bat ki.

b) V& anh tao bdi ban song song nay. Néu nhén xét.

Bai giai

A

a) Puong di cua tia sang xuyén qua hai mat hop déi dién

- Vi thanh hop mong, trong sudt nén tia sang truyén qua
thanh hop coi nhu truyén thing, tirc 1a bé day cua thanh hop
khong 1am dich chuyén tia sang truyén qua thanh hop.

- Tir diém sang A trong nudc, vé tia téi Al tir nude truyén
dén mat trén cia hop voi goc t6i i bat ki, khiic xa truyén
vao khong khi v6i goc khiic xa r,. Tia khtic xa trong khong

khi 1J truyén dén mat dudi cua hop vé1 goc té1 r,, khic xa

lan hai, truyén ra nudc véi goc t6i i, cho tia 16 JR (hinh

~

ve).




Goi n, la chiét sudt ctia nudc; n, 1a chiét suat cia khong khi.

Taco: ny=n; n, =1.

- Ap dung dinh luat khtc xa 4nh sang cho hai lan khuc xa tai 7 va J, ta dugc:
ns?n l:l = si'n 7 {ll i
nsini, =sinr, =
h=rn

Nhu vay, tia 16 JR song song vdi tia to1 Al .

b) Anh tao béi ban song song

-Tu A, veé tia téi thit hai AH vudng goc tia lo KN .

-Kéo dai hai tia 16 JR va KN vé phia sau cit nhau tai 4'. A’ 1a anh a0 cia A qua hop.

* Nhdn xét: Hop c6 tac dung nhu ban mat song song (lam cho tia sang do1 ngang mdt doan nhung khong lam

thay d6i phuong truyén). _ -

5.23. Mot ban song song dugc 1am bang mot chat trong sudt c¢6 chiét sut ; \<

' |
bién thién déu theo bé day tr n, dén n,. MOt tia sang t61 mdt trén véi goc ‘ | |

téi i. Tia sang ro1 ban véi goc 16 ra sao?
Bai gidi
- Chia ban thanh nhiéu ban rat mong sao cho chiét suat trong moi ban hau nhu khong d6i: n,n;,n,...,n,,n,.

- Ap dung dinh luat khiic xa 4nh sang tai cdc mit phan cach ciia cac ban mong lién tiép, ta c6:

sini = n, siny, (1) _
‘\;<!
. .
n sinr =n,sinr, (2) | !
| |
o Y A
n, sinr, = nysinz, 3) G4 )
" I'\| ‘
---------- 1
D\
' . _ : ' b .
n ,sinr, =n,sinr, (k+1) i
Sy
n,sinr, = sini (k)

- Cong k phuong trinh trén lai v4i nhau ta dugc: sini=sini’' =i=1{".
Vay: Khi tia sang t&i mat trén voi goc tdi i thi tia 16 ro1 mat dudi vai goc 16 ' =i
5.24. M6t chum tia sang hep t6i dap vudng goc voi mot ban hai mit song song ¢ diém A(x = 0). Chiét suit

ctia ban bién ddi theo cong thirc:
Y
A

- 0
(n,,R 1a nhiing hang s6) y,/
B T |
| |

d

n,

i
R

n =

X

Chum tia t6i roi ban ¢ diém B theo goc « . Hay tinh:

|
l' |
i e O

A X




a)n, 6 B.
b) x,.
¢) bé day d cua ban.
Ap dung $6: n,=12; R=13 cm; a =30°.
Bai giai
a) Chiét suat cua ban 6 B
- Chia ban thanh cac 16p rat mong bang cac mit phing vudng goc

Vv6i truc Ax sao cho chiét sudt trong mdi 16p hau nhu khong d6i

vabang n,,n,,...

- Ap dung dinh luat khuc xa tai mat phan céach gitra cac 16p trén ta

duoc:

n, sini, = n, sin#, = n, sini,
= n,sini, = n,sini, =n,sini, =...=k = const hay n_sini_=k

o Ae 7 — o. — —
-Tai A,taco: i, =90% n =n,=>k=n,

. .. k n X
-Tu (1) suyra: sini, =—=—4=1-—
R
nx nx
. L k n
- Tai B, ta co: sini, =—=-4
n.o n

- Ap dung dinh luat khtc xa tai B (Goc té1: 90°—1i,, goc khuc xa: o ) ta dugc:

2
/ n
. o . o . _ . 2. _ A
n,.sin(90°—i, ) =sina < sina = ny\1-sin’iy, =n,, [1-—=
nB
- T (3) suy ra: n, =+/n’; +sin’ a

- Thay sb: n, =~/1.2> +sin’ 30° = /1,2’ +0,5” =1,3.

3)

Vay: Chiét sudt ciaban & B 1a n, =1,3.

b) Tinh x,
Tu
R(n, — 13(L,3-1,2
n,=—4-=x, = (7, nA): (13-1 )zlcm
1-* ny 1,3
R

Vay: x, =lcm.

c) Bé day cua ban




s L X
- Xéttai M , taco: sini, ZI_E

:% — sin OMH

= OM la mét ban kinh cta cung 4B va O la tam cta cung 4B .

-Lay diém C trén Ax véi AC=2R.Vi OB=R, AC =2R nén tam giac ABC vudng tai B, do do:
d’> =BK® = AK KC =x,; (2R—x,;)=1(2.13-1)=25

=d=5cm

Vav: Bé day ciabanla d =5 cm.

5.25. Mot chiu chira hai chat long trong sudt, khéng hoa tan vao nhau

(hinh v&). Chiét sudt va bé day cua cac chat long la:

n=.3; hy=3cm; n,=L5; h,=5cm.

Xéc dinh anh cua day chau khi nhin theo phuong vuong géc mat thoang.
Bai giai

* Cdch 1. Coi hé gdm hai ludng chit phing ndi tiép nhau

- Ap dung cong thirc vé ludng chét phing cho hai lan khic xa tai 7 va J (hinh a), ta co:

HA_ HA

Tai [ : p
: n2 }ll /R
N ‘ .l s

= HA ="~ HA="1p,
n, n,
+ Tai J: ﬂ:—KA2
n, 1
KA, = K4, _ KH + HA,
n, n
b+,
n, h, h
:>]<A2 = =4 =
n, n.n :
Hinh a
:KAz:i+i:5,64 cm.
L3 1,5

* Cdch 2: Coi hé gdm hai ban mit song song ndi tiép nhau
Coi ring sat day chdu va gitta hai 16p chat 1ong c6 mot 16p khong khi rdt mong.
Khi d6 c6 thé coi hé gdm hai ban mit song song (4,,n,) va (h,n, ) ndi tiép nhau.

- Ap dung cong thirc x4c dinh khoang cach vdt - dnh qua ban mat song song, ta co:



AA =h, (l—ij va A A, =h (l—i]
n, n

= AA, = A4 + 4,4,

=h, (I—ijzl (l—ij
n, n,

:>AA2:(hl+h2)—(£+h—2J
n.n
Va
h h 3 5
KA, =KA— A4, =| 2+ |=— 4+ =564 cm. ~
2 2 (”1 nJ 13 15 Hinh b

Vay: Anh A4,B, cua day chau AB cach mdt thoang doan K4, =5,64 cm.
5.26. Giita hai méi truong trong sudt chiét suat n, va

n,(n, >n, >1) c6 mot ban hai mit song song bé day e. Y $

mny

Béan mat dugc dat doc theo truc Ox cua hé toa dd Oxy nhu

hinh v&. Chiét suét cta ban mat chi thay dbi theo phuong

vudng gbéc v6i ban mat theo quy luat n=n,/1-ky, véi A 4 >

n
2 2 {I 0
ny —ny

k=

en,
Tir moi trudng chiét suat n, c6 mot tia sang don sdc chiéu toi diém O trén ban mat, theo phuong hop véi
Oy mot goc « .
a) Lap phuong trinh xac dinh duong truyén cua tia sang trong ban mit.
b) Xac dinh vi tri diém tia sang 16 ra khoi ban mat.
(Trich Pé thi chon hoc sinh giéi Quoc gia, Nam 2006)
Bai giai
a) Phuong trinh xac dinh dudng truyén cua tia sang trong ban mat
Chia méi trudng thanh nhiéu 16p mong bé day dy bang cac mit phing vudng goc véi Oy . Gia sir tia sang toi
diem M (x,y) duéi goc téi i va téi diém M'(x+dx,y+dy) trén 16p tiép theo. Coi tia séng truyén tr M
dén M' theo dudng thang (hinh v&).Ta co:

. . .. . . . nysina
n,sing =...=nsini.tani = sni=———
n



cdx sini n,sina

dy \/l—sinzi_\/nz—ngsinza
e f n, sin ady B j sin ady
o\/nz(y)—nésinza o (1Y
(] (y)-sin’a
n,
sin ady ¢ sinady
&S x= =
!J(l—ky)—sinzq L/cosza—ky Y 4

M'{x+dx, y+dy)

i
2 2 1
B Ny = ! A
n—no l_k)},k— B h'“x}’ I///’T“I\Ld\
en, _ | :
i
= i
sina > ’ " : i
Sx=-2 \Jcos”™ a —ky
k
0 X
sina
=2 (cosa—\/cosza—ky)

k
= jcos’ & —ky = cosax ——
2sina
k , cosa
=>y=- — X +— X
4sin” sina

k , cosa
X+

Vay: Phuong trinh xac dinh dudng truyén cua tia sang trong ban mat la y =— x . Puong di

4sin’ o sina
clia tia sang 13 mot parabol quay bé 16m vé phia dudi (vi hé sé a <0).
b) Vi tri diém tia sang 16 ra khoi ban mit

- Bién d6i bicu thic cua y, ta duoc:

. 2
k , cosa k 2sina.cosa cos’ &
=X t——X=————| X~ +

4sin” sin 4sin” k k

R . : cos’a en;cos’ a
- Tung d6 cyc dai cua parabol 1a: y = =
k (no —n )

2

2
n . , P RN = STy , A 1Y <
<e, hay cos’a < [1 ——‘j thi tia sang 16 ra khéi ban mat tai di€ém c6 tung do bang 0 (mat

CoS o«

+ Néu 5
n,

du6i ban), c6 hoanh d6 x 13 nghiém khac 0 cua phuong trinh: y=0. D6 1a diém c6 toa do:

2sin 2
X, :T’ »,=0.



2

CoS & :

n . . N < . 122 . ~ .
>e, hay 1> cos’ a > (1 __12j thi tia sang 16 ra khoi ban mat tai diém c6 tung do y =e, co
n,

+ Néu

c6 hoanh d§ x 1a nghiém khac 0 cua phuong trinh: y =y, =e.

kx>  cosa , 4sinacosa  4esin’«a
= +———Xx=e&x — X+ =
4sin" @ sina k k

sin2a  sina p engsin2a en)sina |n} .,
=>x,= ———~cos a—ke=——"——+———— [ -sin"a.
R = e

(Chi chon nghiém tng v&i ddu —, ing v6i giao diém dau tién cua parabol va duong thang y =e).

2 2 2
enysin2a  engsina |n; . , N
X, = 7 2 - 2 2 ?—sm a vay,=e.
ny —n ny —n 0

5.27. Mot lang kinh c6 tiét dién vudng goc 1a mot tam giac déu 4BC. Mot chum tia sang don sic hep SI dugc

0

Vay: Toa d6 cua diém 16 1a:

5. LANG KINH

chiéu t6i mit AB trong mit phang cua tiét dién vudng goc va theo phuong vudng goc véi duong cao AH cua
ABC. Chum tia 16 khdi mat AC theo phuong sat vdi mat nay.
Tinh chiét suat cua lang kinh.

Bai giai

- Ap dung cac cong thirc vé ling kinh, ta cé:

sin#, =nsinr, (1)
sini, = nsinr, )
nhtrn=A4 3)

- Vi tia té1 SI vudng goéc voi duong cao AH nén ta co:

i = g = % =30° (gbc c6 canh tuong rng vudng goc).

- Tia 16 JR theo phuong sat véi mat AC nén i, =90°.

. , . sini, sin30° 1
- Tu (1) tacod: sinr, =—->~L= =—
n n 2n

= cosry =4/1-(sing )’ = l—ﬁ :21—,1\/4112 -1

sing, _sin90° _ 1 )

n n n

- T (2) ta co: sinr, =

-Tu(3)taco: r,=A4A-r,



= sinr, =sin(4—r)=sin 4cosr —cos Asin r,=sin 60°cos r; —cos 60°sinr,
— sinz, =?%M—%.i=%[ 3(4n2—1)—1} (5)

- Tir (4) va (5), ta co: %[,/3(4#—1)—1}:%
:»1/3(4;12—1)—1:4:;1:\E:l,sa

Vay: Chiét suit cua lang kinh 1a n=1,53.
5.28. Lang kinh thuy tinh ¢6 n=1,5 gbc A= 60°. Chiéu mdt chum tia sang hep don sic téi lang kinh trong
mit phang cua tiét dién vudng goc.
a) Tinh i, dé tia 10 va tia t6i d6i xing nhau qua mit phang phén gic cia A.
b) Tinh goc 1&ch.

Bai giai
a) Tinh 7 dé tia 16 va tia t6i d6i xtng nhau qua mit

phang phan giac ctia 4

- Khi tia 16 va tia toi ddi xtmg nhau qua mat phiang phan

giac cua 4 thi:

}’i :}/‘2 :£:3OO

co: :
H

sini, =nsinz =1,5.sin30°=0,75 = i, =48,59° = 48°35".

- Ap dung dinh luat khuc xa 4nh sang tai / (hinh v@), ta

Vay: Dé tia 16 va tia toi dbi xtng nhau qua mit phang phan giac ciia 4 thi i, =48°35".

b) Goc lech D

Tacd: D=i +i,— A=2i,— A=2.48°35-60°=37°10".

Vay: Goc 1éch gitra tia 16 va tia tdila D =37°10".

5.29. Mot lang kinh thily tinh chiét suat n=1,41= V2, goc chiét quang 4 = 60°. Tia sang SI tir day truyén
1én t61 mat lang kinh ¢ 7 véi goc téi i

a) Xac dinh gia tri cua i

- g voi goc 1éch cyc tiéu.

- dé khong c6 tia 16.

b) Néu 4=90° thi co két qua gi?



(Cho: +/2sin15° =sin21°28")
Bai giai
a) Gia tri cua goc toi i
* Khi goc léch cuc tiéu
Khi goc 1éch ¢6 gia tri cuc tiéu thi tia sing ddi xtmg qua mat phang phéan gidc 4H ciia goc chiét quang 4

(hinh v&).

Taco: r,=r, =§:30°

Va sini, =nsinv, =\/§sin30°=g:>i1 =45°.

* Khi khong c6 tia 16:

sin i,

Ta co: sini, —nsiny = siny =

. [ sini
= 1, = arcsin
n

. . (sinj
Va rzzA—rI:A—arcsm( lj

n

n

1 1
ST . °
Slnlgh ____:>lgh =45

no 2

- Dé khong c6 tia 16 thi phai c6 phan xa toan phan tai J trén mat AC, suy ra:

, . [sind, ) _ .
r, >, <> A—arcsin >,
& n &

:>arcsin(smllj< A-i, =60°-45°=15°
n

sinj,

<sin15°=>sini, < nsin15° =~/2sin15° =sin21°28' =i, < 21°28'.
n

Vay: Gia trj ctia goc t&i i tng v6i goc 1éch cuc tiéu 1a i, = 45° va dé khong co tia 16 1a i, <21°28'.
b) Truong hop 4 =90°
* Khi goc 1éch cuyc tiéu:

A . . .
Taco: r,=r, :E=4S°<:>s1ni1 =nsiny =\/§sm45°:1:>i1 =90°

Trudng hop nay tia tdi ST di sat (ludt) trén mat AB.
* Khi khong c6 tia 16



Tuwong ty, dé khong co tia 16 thi phai c6 phin xa toan phan tai J trén mit AC, suy ra:

, . [sing, | _ .
r, >i, = A—arcsin >1,
& n &

= arcsin(Sln d j <A—i, =90°—-45°=45°
n

sinj,

<sin45° = sinj, <nsin45°:\/§sin45°:1:>i1 <90°.
n

Nhu vdy, chi c6 mot truong hop duy nhét c6 tia 16 khi i, =90°. Khi d6 tia to1 di sat mdt 4B cho tia 16 di sat
mat AC.

5.30. Chau chtra chat long chiét sudt n=1,5. Tia t&i chiéu dén mat
thoang véi goc toi1 45°.

a) Tinh goc léch khi anh sang khiic xa vao chat long.

b) Pay chau nam ngang. Chat 1ong c6 bé day e =20 cm. Tinh khoang

cach gitra tia to1 va tia 16 ra khdi ddy chau.

T T P T o

¢) Tia téi c¢b dinh. Nghiéng day chau goc « (hinh v&). Tinh o dé c6
gbc I¢ch gitra tia toi va tia 16 ¢o6 gia tri nhu & cau a.
Bai giai
a) Goc léch khi anh sang khiic xa vao chit long
- Ap dung dinh luat khtc xa 4nh sang (hinh a), ta co:

2
sin, :7_\/5

sini, =nsiny = sin7; =

2
n L5 3
= . =28°08'.

- Goc léch khi anh sang khuc xa vao chét 1ong:
D =i —r,=45°-28°08 =16°52". f

‘ Hinh a

b) Khoang céch gitra tia tdi va tia 16 ra khoi day chau khi day chau nam

ngang:

- B6 qua bé day cua day chdu so v6i bé day cua khdi chit 10ng, ta coi khéi chat 1ong nhu mot ban mit song
song (hinh a).

- B¢ doi ngang cua tia sang (khoang cach giira tia tdi va tia 10) la:

cosi cos45°

—j =20sin45°| 1-
Jn* —sin’i 1,5% —sin” 45°

¢) Goc phai nghiéng day chau

d:esini(l— ]:6,58 cm



- Bo qua bé day cuia day chau so véi bé day cua khdi chat long, ta coi khéi chat 16ng nhu mét lang kinh co
goc chiét quang 4 = ¢ (hinh b).
- Ap dung céc cong thirc vé lang kinh, ta c6: sin i, =nsiny
2

. sini, 5 2

=>siny=—-—=—"*-=—
n LS 3

=1, =28°08
Var,=A-r=a-rn=a-28°08

-Gocleéch: D=i+i,—-A=i+i,—«a

=i, =D+a—-i=16°52"+a—-45°=a —-28°08' =1,

T e TR r AT
- Mit khac, ta cé: sini, = nsinr, ;ﬁn

Hinh b

<> sin(a —28°08') =1,5sin (a —28°08")

= sin(a - 28°08') =0= a =28°08".

Vay: Dé goc léch giita tia t6i va tia 16 nhu ¢ cdu a thi o = 28°08' .

5.31. Mot lang kinh c6 tiét dién vudng goc 1a tam gidc vudng ABC (vudng
goc 6B, A <C).

a) Tia toi ST dwoc chiéu t6i mat AB voi goc t6i i, trong didu kién goc léch

cuc tiéu (hinh a). Quay ling kinh quanh phap tuyén IN ctia mit AB goc
180°, tia téi dugc git nguyén. Luc d6 c¢6 phan xa toan phan trén mit AC va
phuong cua tia 16 I'B' vudng goc vai tia tdi SI. Tinh 4 vacC.

b) Chiéu tia t6i SI dén mat BC véi goc t6i 60°. Phan xa toan phan xdy ra

trén mit AB va goc 16 trén mat AC 1a 60° (hinh b). Tinh chiét sut n caa

B sirial

lang kinh. Tinh géc t6i i, va goc léch cuc tiéu D_.  trong vi tri dau tién clia
lang kinh ¢ cau a.
¢) Tia SI dugc chiéu t6i mit AB v6i goc tdi 60° (SI & trong goc AIN ). Xac
dinh duong di cua tia sang qua lang kinh. Tinh goc hop bdi tia 16 va tia toi.
Lam lai cau ¢ néu:

*SI 1 AB

* SI ¢ gboe té1 60° nhung ¢ trong goc BIN .




Bai giai
a) Tinh cac goc 4 vacC

- Tia to1 S duoc chiéu t&i mat AB trong diéu kién gbc 1€ch cuc tiéu, suy ra goc khuc xa tai mat 4B la:

(1)

A
h=-—
2
- Khi quay lang kinh quanh phap tuyén IN ctia mat 4B goc 180°
va tia t61 dugc gitt nguyén thi goc toi i, va goc khuc xa 7

khong thay doi.

- Xét tam gidc ALJ, ta co: J, =90°— A —r,

- Do c¢6 phan xa toan phﬁn tai J trén mat AC nén:
J,=J,=90°-4 —r,

- Xét tam giac 1JC , ta co:
I'=180°—C—J,=1,=90°—C+A+r,

- Goc toitai I' a:

~ o~

I=90°-1'=C-4 —r )

- Tia 16 I'B" vudng goc voi tia tdi SI nén i, =i, (géc cé canh
tuong tng vuong goc), suy ra:

L= 3)

“Te()vaB)tacé: C—A4 —r =r,

=C-4 =2r, (4)
ST (l)va(@d)taco: C=24 (5)
- Mit khéc, ta lai c6: C+A4 =90° (6)

-~ T (5)va (6), suyra: 4 =30° va C =60°.

b) Tinh chiét suat » ctia lang kinh va goc t6i i, goc léch cuc tiéu D,
* Chiét suét n cta ling kinh

-Vii=i,=60° nén: r, =1/

- Do ¢6 phan xa toan phﬁn tai J trén mat 4B nén ta co:

n=Ji=J,=J,=1

- Xét tam giac JI'4, ta co:




I'=90°—A4 —J, =90°-30°—1' =60°—1
=7 =1 =30°
- Ap dung dinh luat khtic xa 4nh sang tai /, ta dugc: sini, = nsinr,

_sini; _ sin60° _S-1732
sinz;  sin30° ’

=n

* Goc to1 i, va goc léch cuc tieu D_.
- Ttr clu a, ta co: sini, =nsiny

—~

Véi: n=+3 va r, :A?:IS°:>sinil =/3.5in15° = 0,4483 = i, =26°38'

- Goc léch cyc tiéu: D, =2i — A4 =2.26°38'—-30°=23°16'
¢) Puong di cua tia sang qua lang kinh va goc hop bdi tia 16 va tia toi
* Goc toi i, = 60°
- Khi géc t6i i, = 60° = C = SI//AC..
- Ap dung dinh luat khac xa tai /, ta co:
sinj, _ sin60° _ 1

sinrz, = =

n 32

— 1. =30° = BIC = 60°

Suy ra tia khtic xa tai 7 di qua C (goc BCI =30° ).
LA e 11 . o1&
Mt khéc: sini, = :ﬁ: iy, =35°15
1o
- Tai C, tia sang tach thanh hai tia: v
Tia thir nhét coi nhu t&i mat AC véi goc toi 60° 16n hon i o N€N Xay ra 0
R

phan xa toan phan (voi goc phan xa bang 60°) cho tia 16 CR vudng i

gdc voi BC, tlic 1a nghiéng véi AC goc 30°.

Tia thir hai coi nhu t&i mat BC vé6i goc téi 60° 16n hon igh nén xay ra phan xa toan phan (v6i 16n hon i o Den
xay ra phan xa toan phan (voi goc phan xa bang 60°) cho tia 106 CR' vudng goc véi AC, tic 1 nghiéng véi
BC gbc 30°.

Géc hop bai tia 16 va tia téi la G =90° (tng véi tia 16 CR') va D =30° (ang véi tia 16 CR).

* SI 1 AB (hinh d)



—~

Tia t6i SI vudng gbc véi AB truyén thing, gip mat AC tai J v6i goc t6i J, = A =30°< i, nén c6 khiic xa tai

Jvéi goc khuc xa 3; ,chotialdé JR.

Taco: sinJ, =nsinJ, = J35in30°= J, =60°

N
e
2
Vay: Goc léch gitta tia 16 va tia t6i 1a J, =30°.
* ST ¢6 goc t6i 60° nhung & trong goc BIN (hinh e)

Theo dinh luat khiic xa anh sang (tai /), ta co: sini =nsinr

) sini sin60° 1
=sinr=——= =—=r=30°

n \/5 2

Suy ra tia khiic xa IJ vudng goc voi AC, truyén thang ra khong khi cho tia 16 JR.

Vay: Goc hop bai tia 16 va tia t6i 13 JIN = 30°.

Hinh d | Hinh e
5.32. Mot lang kinh thay tinh ¢6 tiét dién thing 1 mot hinh thang can ABCD c6 goc & ddy A = 60°, ba canh
AB, BC, CD cung béng a =4 cm. Cho ba chum tia sang don sic song song, hep, roi vao trung diém 1,1,,1,
cua ba mat AB, BC, CD theo phuong vudng gbéc véi ddy nho BC (hinh ve).
Chiét suét ciia thiy tinh ddi véi anh sang nay 1a n=1,732=+/3.
a) Tinh khoang céach gitta ba vét sang do ba chum tia trén tao ra

trén mot man (M) dat song song véi mat 4D, cach mat d6 mot

khoang d =20 cm.
b) Vi tri ba vét sang d6 thay ddi thé nao khi xoay ling kinh mot goc

nho quanh moét tryc qua /, va vuéng goc véi mat phing ABCD.

Bai giai



a) Khoang cach gifra ba vét sang trén man (M) (hinh a):

- Tia séng S,1, vudng goc voi BC, truyén thing tao nén vét sang I , trén man (M ) .

- Tia sang S/, chiéu t&i AB véi goc toi i, =A=60° (goc c6 canh twong tng vudng goc), cho tia khuc xa
1,J véi goc khuce xa 7.

- Ap dung dinh luat khtic xa 4nh sang tai /, ta co:

) sini, sin60° 1
sinfy =—— = =—=r=30°

NG]
ST S | . o1t
- Mat khac: siniy, =—=—==1, =35°15

no 3

- Tam giac Al J 1la tam giac déu (vi goc

—

AT =4 =60°) = J =60° va J, =30°.

Vi goc toi tai J1a J, =30°< iy, nén co khuc xa tai J cho

tia 16 ra khdi lang kinh JI véi goc khue xa J, tao nén

vét sang I trén man (M ).

- Ap dung dinh luat khiic xa 4nh sang tai J, ta co:

sinJ, = nsinJ, :\/gsin30°=§:>J3 = 60°

- Ta co:
KI! = JK .tan J, = 20 tan 60°

=203 =34,64 cm
AD =BC+2HD =BC+2CD.cos D
= AD =4+2.4.cos60°=8 cm

AJ:AII:%=2cm

KT, :JN:AN—AJ:%—AJ
:§—2:2 cm
2

Suy ra: 1,1/ = KI - KI} =34,64—2 =32,64 cm

Vay: Vét sang /] do tia sang S,/, tao ra trén man (M ) cach I, doan 32,64 cm vé bén trai.



- Xét twong tu cho tia sang S/, chiéu téi CD véi goc toi i, = 4 =60°. D& dang chimg to rang dudng di cia
tia sang S,/, d6i xting voi duong di cua tia sang S/, qua S,N . Suy ra vét sang 1. do tia sang S,/, tao ra
trén man (M) cach I; doan 32,64cm vé bén phai, ta ¢6 I dbi xtmg véi 1] qua 1.

b) Khi xoay lang kinh mot géc nhd quanh mét truc qua 7, va vudng goc voi mat phing ABCD

- Khi chua xoay lang kinh ABCD, ta c6 thé coi rang céc tia sang
S1, va S.1, chiéu vao hai ling kinh tam gidc c6 goc chiét quang
lan lugt 1a A4 va D (v6i A=D=60°), trong diéu kién goc toi i,
bang goc 16 J, bang 60°. Suy ra luc nay goc léch @ giita tia 16
JI' vatiatéi S,I, 1a cuc tiéu.

- Khi xoay lang kinh ABCD mdt géc nhd quanh mdt truc qua 7, va

vudng goc v6i mit phang ABCD thi goc 1éch O ting 1én, suy ra hai

vét sang 1] va I; dich ra xa vi tri ban dau cua vét sang gitra 7, .

R
- Voi tia sang S,/, thi khi xoay lang kinh, ta coi nhu tia sang T

truyén qua ban mit song song véi tia t6i cd dinh, cho tia 16 song Hinh b
song véi tia toi. Suy ra vét sang I ciing dich ra xa vi tri ban d4u ciia né t6i 17 . Néu xoay ling kinh ngugc
chiéu kim dong ho thi 77 dich, sang phai (hinh b).
5.33. Mot lang kinh thuy tinh c6 chiét sudt n=1,6. Chiéu mot tia sang theo phuong vudng goc mit bén cua
lang kinh. Tia sing phan xa toan phan & mit bén thi hai. Tinh gia tri nho nhat ctia A.
Bai giai

- Tia t6i SI vudng goc AB, truyén thang gip mit AC tai J v6i goc toi
i = A (gbc cb canh tuong irng vudng goc).

o 1
Ta co: sini,, =—

&
n

- Vi tia sang phan xa toan phan tai Jnén i 2,

=sin 4 =sini >sini, :l=L=O,625
£ on 1,6

= sin 4 >sin38°41

— A>38%1'= 4_ =38%1'.

Vay: Gié trj nho nhat ciia 4 1a 4 =38°41".




5.34. Mot lang kinh thuy tinh (n =1, 5) c6 tiét dién vudéng goc nhu hinh v&. Trén mat huyén c6 mot giot chat

long trong sudt. Chum tia sang hep SI duoc chiéu téi mit bén theo phuong vudng goc va gip chét long & 1.
Tinh gia tri 16n nht ciia chiét suat chit 1ong dé c6 phan xa toan phan & 1.
Bai giai
Goi n' 1a chiét suat (tuyét d6i) cua chit long. Ta cé:
- Goc tdi tai [ trén mat BC la: i = B=60° (goc co canh tuong ung vuodng goc).

!

Va: sini, =—
&
n

- biéu kién dé co6 phan xa toan phan tai / la:
!
121, =>sini=2smni, =—
& & n

= n'<nsini=1,5.sin60° =1,3

=n =13
Vay: Gia trj 16n nhat cta chiét suat chat 1ong dé c6 phan xa toan phan ¢ /1a n'_ =1,3.

5.35. Ling kinh thiy tinh chiét suét 7 c6 tiét dién vuong goc 1a tam gidc ABC véi A4 =90° B =75°. Mot
chum tia sang hep S/ trong mit phang cua tiét dién vudng goc chiéu téi mat AB v6i goc téi i.
a) Tim hé thire gitra i va n dé tia khuc xa II' hop voi BC goc 45°.
b) Tim diéu kién vé n dé tia khuc xa I’ phan xa toan phan & ' trén BC.
¢) Trong diéu kién ctia cau b, ching to tia 16 JR ra khoi lang kinh theo phuong vudng goc SI.
Bai giai
a) Hé thurc gitra i va n dé tia khuc xa I’ hop véi BC goc 45°
- Vi tia khuc xa 11" hop véi BC goc 45° nén goc BI'T =1 =45°.
- Xét tam giac BII', ta co:
BII'=1=180°-~B—1I'
=180°—-75°-45°=60°
=r=90°-1=30°

- Ap dung dinh luat khuc xa anh sang tai /, ta co:

sini :ns1nr=nsm30°:5

S
Vay: H¢ thtrc lién h¢ gitta i va n 1a smz:E.

b) Diéu kién vé n dé tia khiic xa II' phan xa toan phan & I’ trén BC



-Goctoitai I' 1a: [, =90°—1 =90°—-45°=45°
- biéu kién dé c6 phan xa toan phan tai /' la: I >i,.

T 1 1
<sinl, 2sini, =—=>nz—— =—
n sin/, sin45°

Vay: Diéu kién dé co phan xa toan phén tai /' 1a: n> V2.
¢) Chirng t6 tia 16 I'R vudng goc vai tia tdi ST

- Véi didu kién cau b, ta c6: I, =1/ = 45°.

- TaiJ, tacd: J, =90°—C—1! =90°—15°—45°=30°.

- Ap dung dinh luat khtic xa 4nh sang tai J, ta co:

sinJ, =nsinJ, =nsm300=5

- Mat khac: sini = g = J, =i= JR L SI (goc co canh twong trng vudng goc).

Vay: Vi diéu kién cua cau b thi tia 16 JR vudng goc voi tia t6i SI.
5.36. Cho mot lang kinh co chiét suét n, tiét dién 1a mot hinh tam giac can ABC, vudng goc & A, chiéu cao
AH =10 cm dit trong khong khi. Mot tia sang don sic, song song voi day BC, téi gap mit AB (hinh v&).

1. Chimg minh ring néu do cao x cua tia 4y so voi day lang

kinh bé hon mot gia tri 4 thi co tia 16 di ra khoi mat AC. Tim N A

phuong cua tia 16.

2. Néu x> h thi véi didu kién nao van c6 tia 16 di ra tir mat

AC?

3.Cho n=+/2:

a) Tinh 4 va tinh goc 1¢éch cua tia 16 so véi tia tdi (truong hop

tiatdicd x>h).

b) Mot chum sang don sic song song v6i ddy BC t6i gip mit AB. Cac tia MB, PQ, NA {mg véi

x=0, h=10 cm. Xéc dinh day dii chum 16, v& hinh.
(Trich Bé thi hoc sinh giéi Quoc gia, Nam hoc 1993-1994)
Bai giai

1. Ching minh

Ta c6: Néu ling kinh 14 thuy tinh thi chiét sudt cua lang kinh 1a V2<n<i3.

- Xét cac tia sang td1 mat 4B, khuc xa td1 gap mat AC trude. Cac tia sang nay song song, dap vao mat AC

nhitng goc nhu nhau 1a r,. Ta co:



=i, ,=45°

Poi voi tia do: sin L) = ()

-

Vi sin 45

. [N
: :\/E:>smr1d=—va 1, =30°
sinr, 2

= r,, =90°-30° = 60° > 45°

Viy: Cac tia nay s& phan xa toan phan tai mat AC va gip mit BC dudi cac goc toi r,, =15°<45°, do do tia

16 ra khoi mat BC la tia JK.
Do v6i tia tim: sini,,, = % =iy, =35°16'.
va SM5°_ B ing =L — 0,408 va r, =24°5'

sinr,, ﬁ
=1, =90°-24°5"=65°55">1, =35°16'

Vay: Cac tia nay ciing phan xa toan phdn tai mit AC va gip miat BC dudi cac goc téi
1, = 65°55"—45°=20°55"<35°16, do d6 s€ co tia 16 ra khoi mat BC va di ra ngoai.

- Xét cac tia sang tdi AB, khiic xa tdi gap mat BC trudc.

Céc tia sang nay téi mat BC véi goc toi 1on hon goc gidi han va bi phan xa toan phﬁn 101 t6i mat AC, 16 ra
ngodi ciing voi goc 10 45° do tinh chit dbi xtmg. Néu x cang 16n thi diém t6i M cua tia sang trén mit BC
cang tién lai gan CB.

-Khi M =C,tacd h=x voi hladd cao cua tia sdng co tia khuc xa NC.

- Céc tia sang c¢6 d6 cao x > A thi tia sang gip mit AC trudc s& bi phan xa toan phan nén 4 13 do cao cia tia
sang SNC.

Taco: AN = AC.tanr, = AHA2.tan Ty

sin _sin45° 1
0 n n\/E

N2n® -1 1

= oSty =—F=—

— tans, = ———
2 "ot o1

1042
\J2n? -1

AHN2 1
\/2112—1_10\/5[1 \/2n2—1J

BV 10(\/2112—1—1)
NN e

Va AN = AH\2 tanr, =

— BN = AB— AN = AH2 —

Twdoé: h=

(cm)



2.Néu x> h, dé co tia 16 ra khoi mat AC thi i, >r,.
. 0o . o . : .
Ma r, =90°-n < i, >90°—r =1 >90°—i, < siny >cosi,

NI

Hay sinr >

sin45° 1 N 1 >\/n2—1

Vay: Pé x> h ma van c6 tia 16 ra & mat AC thi n<1,225.

Va sinr = =>n<41,5~1225

Vi n=+/2 >1,225 chi co tia 16 khéi mit AC khi x < /.
3,

a) Tinh £ va tinh goc I¢ch cua tia 16 so vai tia toi

10(\/2;12—1—1) 10(v3-1) 0
_ —10———~4,227 cm

St B NE]

Vi céac tiaung voi x > h, goc 1éch gitra tia to1 va tia 16 chinh 1a goc gitra tia 16 khoi mat BC va canh BC.

Tacod: h=

Lac ndy: r, =30°=>r, =90°—r, = 60° = r, =15° va:

S =2 = sini’ =+/25in15° ~ 0,366

sinr,
=i'~21°28 va D=90°-21°28"=68°32'
Vay: B6 cao 7 =4,227 cm va goc 1éch cua cac tia sang la D = 68°32".
b) Xéc dinh day du chum 16
- Tia MB sé& di gidng nhu céc tia tng v6i x < & va phan xa trén AC tai B t6i gap AC 16 ra mot goc 4 45°
- Tia PQ s& di dén diém C, dén day no s& di phan thir nhat gidng cac tia tng véi x > & va phan thi hai gidng
cactiatng voi x<h.
- Tia NA di gidng nhu nhimng tia tng v6i x > &, né phan xa toan phan trén AC tai 4, rdi t6i BC va 16 ra ngoai
véi goc 1éch D = 68°32'.
(Ban doc tu v€ hinh)
6. LUONG CHAT CAU
5.37. Mt gi6i han cta hai méi trudng trong sudt 13 mit cdu ban kinh R. Chiét
suat cac moi trudng la n, va n,. Xét chum tia hep nhu vudng goc voi mat

cdu. Piém vat S c6 diém anh S'. Hiy ching minh hé thic sau:

1 1 1 1
)




voi: d = AS; d' = AS' (cong thirc cua ludng chét cau).

Bai giai

- Ap dung dinh 1i ham sin cho cac tam giac SMO va S'MO ta duoc:

SO  sini  S'M _sina
SM  sinO” SO sinr

_, SOSM _Sini _ 1 ginh luat khc xa 4nh séng)
SM.S'O  sinr n

-Mitkhic: MS'~ AS'=d'; SM ~SA=—d ;
SO=8S4A+A0=-d+R; S'O=S8SA4+ A0 =-d'+R

-d+R -d' _n
-d -d'+R n

- Thay vao h¢ thuc (1) ta dugc:
< nd'(—d+R)=nd(-d'+R) < n,(-d'd+d'R)=n,(—-dd'+dR)
L x , 1 1 1 1
- Chia hai vé cua (2) cho dd'R ta dugc: n| ——— |=n,| ———|.

d R d R

Do 1a cong thuc cia ludng chat cau can ching minh.

5.38. Trén thanh ciia mot bé nude ¢6 mot 16 tron duge che kin béng mot thdu kinh hai mat cau 16m cung ban

kinh R =50 cm . Tim tiéu cy cua thau kinh. Biét chiét suat cta thily tinh lam thau kinh 13 », =1,5 va chiét

suat cua nudc la n, =4/3.

(Trich Dé thi Olimpic 30 thang 4, lan thit V- 1999)

Bai giai

Goi n,,n, va n, la chiét suit cua khong khi, thay tinh va nude. Xét hai truong hop:

- Trwong hop 1: Mbi trudng toi 1a khong khi, hé gdm hai ludng chit cau (LCC): LCC( 1) (khong khi - thuy

tinh) va LCC(2) (thay tinh - nudc).

So dd tao anh: § W 5 g L), g1

Ap dung céc cong thirc vé ludng chit cau, ta dugc:

n, n, n-—n,

Zo, 1
d d| —R M
noon _nmn-n

e U M B 2
d, d R @
0 =d 3)

Tu (1), (2) va(3), voi d =, d'= [ tasuy ra:

(1)

2)



4
R ) 5.50

f= =-100 cm.

m=2mtn, 450

- Truong hop 2: Moi truong to1 1a nude. Tuong tu truong hop 1, ta duoc:

R .
A S £ =-T5em

My =2mEm g 1547

Vay: Tiéu cu cua thiu kinh khi méi truong toi 1a khong khi la £ =—100 cm, con khi méi trudng t6i 13 nude
la f=-75cm.
7. THAU KiNH

5.39. Hay thiét 1ap cong thirc tinh tiéu cy cta thau kinh moéng;

frefied

Bai giai
- Xét mot thau kinh mong gidi han bdi hai mat cau co cac dinh 1a 0,,0, va co cac ban kinh cong 1a R, R,,
chiét suat ctia chét 1am thiu kinh 13 », ctia moi truong phia trude va phia sau thau kinh 1a n,n,.
- Xét mot diém sang P nam trén truc chinh va gia thiét diéu kién tuong diém dugc thoa man. Mot cham tia

gan tryc phat ra tir P, sau khi khiic xa qua mit cau O, s& dong quy tai P’ 1a anh ciia P tao boi mit cau O,.

v6i: 5, =OP, s'=O.P, R =0C,

- Anh P’ dugc xem 1a vat d6i v6i mat cau O,, mit cau nay s& bién chim tia dong quy tai P thanh chum tia
ddng quy tai P/, P/ laanh cua B’ tao boi mat cau O, va ciing 1a anh cua diém sang P tao boi thau kinh.

e wp A , n n n,—n
Véimit cau O,, tacod: —=—— =2
S 5 R,

v6i: 5, = O,P, s, =0,P,, R, = 0,C,



- Vi thau kinh mong, ta co thé xem 0,,0, va O trung nhau, nén:
s, =8, 8, =0, =0P/=5"; s, :Oleﬁzs

n n n—n n,—n
M h_n7h mn

s s R R,
n-n n,—-n .. .. A1
biat: D=——->~4+-2— 13d0 tu cua thau kinh.
1 2

- Néu thau kinh dat trong khong khi thi n, =n, =1 nén: D=(n- 1)(%—13—} :

, 1 I 1 .
- Tong quat: D=—=(n —1)(—+—j , VOi:
A R R,

+ R >0: néu mat ciu 16i.

+ R <0: néu mit ciu 16m.

+ R =0: néu mat gioi han phing.
5.40. Mot thau kinh thuy tinh c6 chiét sudt n=1,5. Khi dat trong khong khi, théu kinh c6 tu sb 5dp; khi dim
thdu kinh vao chét 1ong chiét suit »' thau kinh co tiéu cy f'=—1m.
Tinh chiét sudt n' cua chét long.

Bai giai
- Néu thiu kinh dit trong khong khi thi: D= = (n—1) (i + ij :
f Rl R2

- Néu thau kinh dit trong chét long c6 chiét suat n':

Lo
D':L:(i_lj L+L 32:’1'
[\ R R, D n-1

— ' = " - L5 ~1,67

D'(n-1) | - -L(LS-1)
D 5

Vay: Chiét suit cta chit long 13 n' = 1,67 .
5.41. Mot thau kinh hai mat 16i. Khi dit trong khong khi, thau kinh ¢6 do tu D, ; khi dit trong chat long c¢6

chiét suat n’ =1,68 thu kinh lai c6 4o tu D, = —%.

a) Tinh chiét suit n cua thau kinh.
b) Cho D, =2,5dp va biét ring mot mit c6 ban kinh cong gip 4 1an ban kinh cong ctia mat kia. Hay tinh cac

ban kinh cong ctia hai mat thau kinh.



Bai giai

- Néu dat thau kinh trong khong khi thi: D, =(n—1) (R% + Ri] (1)
1 2

- Néu thau kinh dt trong chét long c6 chiét suit ' thi:

D, :(%—1)(%+Rij )

a) Chiét suét  cua thiu kinh

- -
CTwr()vaQ)tace: 2=n o L 168
D n-1 5 n—1
o5l )= e 6= n=15.
1,68 42

Vay: Chiét suit cta thiu kinh 1a n=1,5.
b) Ban kinh cong ctia hai mit thau kinh
1 1

Tu: D, :(n—l)(E+R—j<:> 2,5:(1,5—1)(1%%)

IS | |
=R =0,25m=25cm va R, =4R =4.25=100 cm.
Vay: Ban kinh cong ctia hai mat thiu kinh 1a R =25cm va R, =100 cm .
5.42. Théau kinh phang - 18i c6 chiét suat n=1,6 va ban kinh mit cong R =10 cm.
a) Tinh f'va D.
b) Piém vat S trén truc chinh cach thdu kinh 1 m. Xéc dinh anh. V& anh.
¢) Dim hé vao nudc c6 chiét sudt n' = 4/3. Xac dinh anh. V& anh.
Bai giai
a) Tiéu cu va do tu cia thiu kinh

D:%:(n—l)(LJri]:(lﬁ—l)(%JriJ

1 RZ b 0
:>D=6dp;f=%=0,167m:16,7 cm

Vay: Tiéu cu va do tu cua thau kinh la f=16,7cm va D=6dp.
b) Khi S dit cach thdu kinh d =1 m =100 cm

Tir cong thirc thau kinh: 1 + 1 = e suy ra:
d d f



g__df 100167
d—f 100-16,7

Vay: Anh cua S qua thiu kinh 13 anh that cach thu kinh 20 cm.

~ 20 cm > 0: anh that.

=D'=2dp; f'=0,5m=50 cm.

df'  100.50
d—f" 100-50

- Vitricuaanh: d'= =100 cm > 0 : anh that.

Vay: Khi dim h¢ vao trong nudce thi anh cta S 1a anh that, cach thau kinh 100 cm.

5.43. Mot thau kinh 161 — 16m. Mt 16i ¢6 ban kinh R, mat 16m c6 ban kinh R, . Dt vat cach thiu kinh doan
d thi ¢6 anh 1 nét hién trén man cach thiu kinh d'. Dim vao chit 1ong chiét suat »' thi thiu kinh tro thanh

phan ki cotiéucy f'. Tinh n’ theo R,R,,d,d'va f'.

Bai giai
- Néu thau kinh dit trong khong khi thi:
LR (SR (M)
7 R R ) d d

- Néu thau kinh dat trong chat 1ong co chiét suat ' thi:

1 n 1 1
racl e *



11
7+7
ST () tach: n=-9-d 11 3)

1 1
7_’_7
R R,
RS
- Tu Ae 9 — f n'
Tu (2)taco: n= ] 7 +1 @)
R R
L RS
- Tir (3) v (4) ta co: 4 dl' +1= 1f1+1 o
S R
R, R2 R R,
I 1 1 1
——t—+—
L1 v o1 (o1 vy, o, d d R R
T el e B el el L B
d d R R \f R R TorT
S Rl Rz
I 1 1 1
TR R
Vay: Gia tri cua n’ theo R,R,,d,d'va f'la n'= — 1 1 2
—+—+—
fROR

5.44. Mot thau kinh phéng - 16m c6 ban kinh mat 16m 1a 15 cm va chiét suat n=1,5. Vat sang AB dat vudng
gbc truc chinh va trudc thau kinh. Anh 14 anh 4o, cach thau kinh 15 cm va cao 3 cm. Pinh vi trf va d6 cao cua
vat.
Bai giai
- Tiéu cu cua thau kinh:
Ta co: i:(;1—1)(L+LJ=(1,5—1)(—i+ ] = f=-30cm
f . R, 15

- Vi 4nh 40 céch thiu kinh 15 cm nén d'=-15 cm. Vi tri cta vat la:

! —-15.(—
i=-4__ 5 3()):30cm
d—-f —-15+30
- S6 phong dai ciia anh 1a: k——izgzl
d 30 2
Ma: k—AB —leBzﬂzé:6cm
AB 2 k| 1

Vay: Vat cach thau kinh 30 cm va cao 6¢cm.



5.45. Vat that 4B dat trén truc chinh va vuéng goc truc chinh cua thau kinh hoi tu c6 f=20cm. Cho
0OA=30cm; AB=5cm.
a) Xac dinh anh. V¢ anh.
b) Viat nghiéng 60° so voi truc chinh. Xac dinh anh. V& anh.
Bai giai
Taco: d =04=30 cm.

a) Vi tri cia anh

Tacod: d'= 4 = 3020 =60 cm
d-f 30-20
Va k:—i:—@:—2
d 30
Viy: Anh cta vat AB la anh that, nguoc chiéu, cao gép 2 1an vat va cach thau kinh 60 cm.
M
B .
; : F Ai
A F 0O
L
B

b) Khi vat nghiéng 60° so vdi truc chinh.

- Ta co:

Vi 4 nam trén tryc chinh nén anh A’ khéng dbi.

: A
B £

7 F A

AB, F

il ol m;

B chiéu xudng truc chinh 1a B,; B’ chiéu xudng truc chinh 1a B".
-Néuvatla B, thianh1a B":
d=B0=A40-AB, =30— AB.cos60° = 30—5% =27,5cm.

df 27,520

Va d' = =
d—f 27,5-20

=73,3 cm.



= B" cach thau kinh 73,3 cm.
Va A'B"=0B"-04'=73,3-60=13,3 cm

Mt khie: BB _ OB _ ppr_ BB.OB" _ ABsin60°.08
B'B"  OB" 0B, 0B,
5.£.73,3
:B’B”=§—=11,54 cm

3

- Do cao ciadnh A'B' 1a: A'B =+ A"B" + B'B" =[13,3 +11,54* =17,6 cm.
Vay: Khi vét nghiéng 60° so voi truc chinh thi anh A'B’ ¢6 A' khong d6i, B'cach thdu kinh 73,3cm va co
d6 cao la 17,6cm.
5.46. Thau kinh héitucd f=10cm. DPiém sang S trén tryuc chinh cach thau kinh 15cm.
a) Pinh anh S'.
b) Cua thau kinh lam hai nira va tach roi hai nira theo phuong vudng géc truc chinh cho dén khi cach nhau
lem, nhung van cach déu truc chinh. Tinh khoang cach giira hai anh.
¢) Twr vi tri & cau b, tinh tién mot nira thau kinh theo phuong truc chinh, xa vat thém 5 cm. Tinh khoang cach
gitra hai anh. V¢ anh.
Bai giai

a) Vi tri cia anh

daf 1510
d-f 15-10
Vay: Anh §’ 13 anh that, cach thau kinh 30 cm.

b) Khi cua thiu kinh 1am hai nira

Tacd: d=15cm;d' = =30 cm > 0: anh that.

- Khi cua thau kinh ladm hai nira va tach roi hai nira ra thi mdi nira 1a mot thau kinh nén qua hai nira thau
kinh, S cho hai anh §, va §,.

<o o aA ., 00, SO 00, d
- Tur cac tam giac dong dang, ta co: =— = -
SS, SO SS, d+d




00,|d+ 9
d-f) 00,d 1.15

d d—f 15-10

=55, =

Vay: Khoang cach gitta hai anh §,,S, 1a S5, =3 cm.

¢) Khi tinh tién mot nira xa vat thém 5 cm theo phuong tryc chinh

Ta co:

V6i nira thdu kinh O,: d, =15 cm; d) = df 1510 35 em
d—f 15-10

Vi nira thiu kinh O,: d, =20 cm; d} = dpf _ 20.10 =20 cm
dy—f 20-10

Va HK =0OK -00"-0"H =

d|

~00"-|d;|=30-5-20=5 cm

- Céc tam giac dong dang SKS, va SOO, cho:

Sl_Kzs_K:|dl|+ d/ _ 15430 _

3
00, SO  |d| 15

= 85K =300,=3.0,5=1,5cm
- Céc tam giac dong dang SHS, va SO,0, cho:

S,H  SH _|dy|+|d;| 20420
o0'o, so" |d,| 20

2

= S,H=20"0,=2.0,5=1cm.
- Céc tam giac dong dang O'HS, va O'KS, cho:

OK _SK _1L5_3 i ok+OH=HK=5
OH SH 1 2

= O0K=3cm; OH=2cm.



- Khoéang cach gitta hai anh S, S, 1a §,S, =S5,0'+ 8,0’

= 5,8, =/S,K* +OK* +|S,H? + O'H* = 1,5 +3* +1>+2> =5,6 cm
5.47. Anh 4o cua mot vat tao bai thau kinh hoi tu béng 2 1an vat va cach thau kinh 16 cm.
a) Tinh tiéu cy cua thu kinh.
b) Théu kinh thudc loai phing - cdu ¢ n=1,5. Tinh R.
Bai giai
Ta c6: Anh 4o cach thau kinh 16cm nén d’ =16 cm ; anh 4o gip 2 1an vatnén k=2.

a) Tiéu cy cua thau kinh

- S6 phong dai ciia anh 1a: sz}d =2= f=-d =16 cm.

Vay: Tiéu cy cua thau kinh 1a f=16cm.

Vay: Tiéu cu cua thau kinh 1a = 16cm.

b) Ban kinh ctia mit cau

Ta cé: - :(n—l)(i+i} v6i R, =0 nén: 1 (n—l)(l+lj
f R, , f R o

=R :(n—l).f:(l.S—l).16 =8 cm.

Vay: Ban kinh ctia mat cdula R=8cm.

5.48. Théau kinh hoi tu c6 tiéu cu 30cm. Pinh vi tri ctia vt dé c6 anh 4o 16n gip 5 lan vat.

Bai giai

- Truwong hop 1: Vat that - anh do: &k, =5:

Taco: k =L=5
f-d

=5f-5d=f<5d=4f

4 4 o A
:>d:§f:§.30:24 cm > 0 : vt that.
- Truwong hop 2: Vatdo - anh do k, =-5:
Ta co: kZ:L:—S

f-d

=>-5f+5d=f<5d=6f

6 6 At A .
:>d:§f:§.30:36 cm > 0 : vat that (loai).

Vay: Dé c6 anh 4o 16n gap 5 lan vat thi vat phai 1a vat that, dat cach thau kinh 24cm.



5.49. Théiu kinh hoi tu ¢6 tiéu cy 10 cm. Vat sang dat vudng goc truc chinh. Anh trén man c6 dién tich bﬁng 4
lan dién tich vat. Hay dinh:
a) Vi tri vat.

b) Khoang cach vat - man.

Bai giii
a) Vi tri vat
AB’ AB"
Goi S 1a dién tich cta vét, S’ 1a dién tich ciia anh: §'S =222 g/ =7 o
S' 7AB° 7AB AB" AB'
Tacé:—:ﬁ' :7[' =—F=4=>==2.
s 4 4 1B AB

- Vi anh hing dugc trén man nén la anh that, ngugc chiéu voi vatnén k =-2:

k:L:—2<:>d:1,5f:1,5.10:15 cm
f-d

Vay: Vit cach thau kinh 15cm.
b) Khoang cach vat — man

15.10
15-10

Ta co: L:|d+d'

d+M =‘15+
d—f

Vay: Khoang cach gitia vat vaman la L =45 cm.

‘:45cm

5.50. Vat AB c6 dd cao y, dat vuong goc voi truc chinh cua mét thau kinh hoi tu c6 anh 4'B’, d6 cao V',
cach vét khoang L. Tinh tiéu cu cta thau kinh.

Bai giai
- Trwong hgp 1: Anh va vat nguge chiéu (cung tinh chét): k <0. Véi thdu kinh hoi tu (f >0) chi c6 truong

hop vdt thdt - dnh that: L=d +d'.

Tacé:kzlz—i:d’:—d'y =L-d
y o d y
@—dy'zLy—dy:d:L,
y=y
Vad=L-d=1-—2 - YL
y=y'  y-y
L (_ yL j
_dd _ y=y'Uy=y)  wliL

= f

- ' [ N2 "
d+d yL’_'_(_ yL’j (y—y)
y=y y=y



- Trwong hgp 2: Anh va vat cing chiéu (khac tinh chit): k > 0: vdr thdt - dnh do, vit do - dnh thét. Ca hai
truong hop ta déu c6: L=—(d+d') .

Ta co: k:L:—ijd’:_d'_y:_(L_,_d)
y d y

o -dy'=-Ly-dy=d=- v

y=y'
Va d'=—(L+d)=—(L— Ly,]=+ yL
y=y') y-y
L

_yL Y
d.d, _ I ! IL
= f= . yLyy% . yy,2
ded' L YL (y-y)
y=y y-y
w'L

Vay: Tiéu cu ctia thdu kinh 1a f =

(r=»
5.51. Thiu kinh hoi tu ¢6 tiéu cu 24 cm. Vat AB duoc dat cach man £ mdt doan 108 cm. C6 hai vi tri cua
thau kinh trong khoang gitra vat va man tao dugc anh rd nét ctia vat trén man. Xac dinh hai vi tri ctia thau
kinh.

Bai giai

- Vi thau kinh d3t giita vat va man nén vat va anh déu that. Ta co:

d+d =L=108 1 1

111 - = — & d*-108d +2592=0
St—=— d 108-d 24

d d f

=d =36cm; d, =72 cm.
Vay: Co hai vi tri cia thau kinh trong khoang gifra vat va man tao dugc anh rd nét cua vat trén man, cach vat
36 cm hoac 72 cm.
5.52. Vat dat trén truc chinh va vudng goc truc chinh cia mat thau kinh hdi tu c6 tiéu cu 20 cm. Anh rd hién
trén man cach vat doan L.
a) Biét L =90 cm . Xac dinh vi tri cta thiu kinh.
b) Man phai dat cach vat doan ngén nhét 12 bao nhiéu thi méi thu duoc anh rd nét cta vat?
Bai giai
a) Vi tri cua thdu kinh

- Anh hién rd trén man nén anh la anh that: d +d' =L =90cm . Ta co:



d+d' =90
1 1
1l & —+—

L 7+55 d=%<:>d2—90d+1800=0
d d f
=d =30 cm;d, =60 cm.

Vay: Thau kinh dit cach vat 30 cm hodc 60 cm.

b) Khoang cach ngin nhét gitra man va vat

d+d' =L
. 1 1 1
AV
d d f

& d*—Ld+20L=0

= A=0"-420.L=L"-80L

- D€ c6 anh hién rd nét trén man thi: A2 0« L' —80.L20< L(L—-80)20.

=L . =80

Vay: Man phai dat cach vat doan ngén nhat 1a L. =80cm.

5.53. Vit phéng nhd 4B dat trudc va song song voi mot man, cdch man khoang L. Dat méot thau kinh hoi tu
gilta vat va man, song song vo4i vat va sao cho diém A cua vat ¢ trén truc chinh. Ta tim dugc hai vi tri
(0,),(0,) ctia théu kinh tao anh rd nét cia vat trén man, anh ndy gap k 1an dnh kia. Tinh tiéu cy cta thiu

kinh. Ap dung s6: L =100 cm, k =2,25.

Bai giai
d+d' =L
- Vi anh hién rd trén man cach vt doan Lnéntacé: 71 1 1
d d f
I a1 1s d|
- SO phong dai cua énh la: k, = 7 (1)
1
s
d,

- Theo tinh thuén nghich ctia chiéu truyén 4nh séng thi: d, =d/; d, = d,

d
=k =—-—L 2
2 dl! ()
2
-Tﬁ:(l)vazl(z)suyra:ﬁ—dl SN Ny LVk

K d” L—d, RN/



Wk L
\/%+1 \/EH'

dd, _ PNk 1 _ Lk
dl+d1’ (\/%—FI)Z.L (14_\/;)2.

- Ap dung bang sé: L =100 cm, k = 2,25 ta dugc:

-Vitricuaanh: d/=L—-d=L-

- Tiéu cu cua thau kinh: f =

Lk 1004/2,25

(1+JE)2 _(1+ 2,25)2

5.54. Vi mdi loai thau kinh hdy x4c dinh vi tri cta vat dé anh tao boi thau kinh.

f=

a) 1a anh that.
b) la 4nh do.
¢) cung chiéu voi vt.
d) nguoc chiéu véi vat.
e) bang vat.
f) 16n hon vat.
g) nhé hon vit.
h) ¢6 khoang cach vat - anh ciing ban chat nho nhit.
Bai giai
a) Dé anh 1a anh that:

- Trwomg hop thau kinh hi tu:

Tacod: f >0, d'>o:>d'=di>o.

Néu d <0 : bat dang thirc trén ludn duoc nghiém ding.
Néu d > 0: dé bat dang thirc trén dugc nghiém dang thi d > £

- Trudng hop thiu kinh phén ki:

Taco: f <0, d'>o:>d'=di>o.

Néu d <0 : dé bat dang thirc trén duoc nghiém ding thi d > £ : vat a0 nam trong khoang OF.
Néu d > 0: bat dang thirc trén khong duoc nghiém dung.

b) Bé anh 1 anh ao:

- Trudng hop thiu kinh hdi tu:

Taco: f >0, d'<o:>d'=di<o.

Néu d <0 : bit dang thirc khong dugc nghiém dung.



Néu d > 0: dé bat dang thirc trén duoc nghiém ding thi d < f : vt that ndm trong khoang OF.

- Trwong hop thau kinh phan ki:

Taco: f <0, d<0=d-—Y o
d-f

Néu d <0 : dé bat dang thirc trén dugc nghiém dang thi d < £ : vat 4o nam ngoai khoang OF .
Néu d > 0: bit dang thuc trén ludn dugce nghiém ding.
¢) Bé anh cung chiéu véi vat:

- Trwomg hop thau kinh hi tu:

Taco: f>0; k:—i:L>O
d f-d

Néu d <0 : bat dang thirc luén dugc nghiém dung.

Néu d > 0: dé bat dang thirc trén dugc nghiém dang thi d < £ : vat that nam trong khoang OF .

- Trwong hop thau kinh phan ki:

Taco: f <0, k:—i:L>O.
d f-d

Néu d <0 : dé bat dang thirc trén dugc nghiém dung thi d > f: vat 4o nam trong khoang OF .
Néu d > 0: bit dang thirc trén ludn dugc nghiém ding.
d) Bé anh nguoc chiéu véi vt:

- Trwomg hop thau kinh hi tu:

Tacc'):f>0;k=—i: S <0.
d f-d

Néu d <0 : bat dang thirc khong duoc nghiém ding.
Néu d > 0: dé bat dang thirc trén duoc nghiém dang thi d > f: vat that ndm ngoai khoang OF.

- Trudng hop thiu kinh phén ki:

Taco: f <0; k:—i:L<0
d f[f-d

Néu d <0 : dé bat dang thirc trén duoc nghiém ding thi d < f : vt 40 nam ngoai khoang OF.
Néu d > 0: bit dang thc trén khong dugce nghiém ding.
e) Dé anh bang vat:

- Trudong hop thiu kinh hoi tu:

Taco: f>0; k:—i:L:—l
d f-d

Néu d <0 : bit dang thirc khong dugc nghiém dung.



Néu d > 0: dé bat déng thue trén dugc nghiém dang thi d =2 £ : vat that nam tai C.

- Trwong hop thau kinh phan ki:

Taco: f<0; k:—i:L:—l
d f-d

Néu d <0 : dé bat dang thic trén dugce nghiém dang thi d =2 f : vat 40 nam tai C.
Néu d > 0: bit dang thuc trén khong dugce nghiém ding.
f) Bé anh 16n hon vat:

- Trwomg hop thau kinh hi tu:

Tacc'):f>0;k=—i: S >1 (anh — vt cting chiéu)
d f-d

hoac k = 4 = J <—1 (anh - vt nguoc chiéu).
d f-d
Néu d <0 : bat dang thirc khong duoc nghiém ding.

Néu d > 0: dé bat dang thirc trén dugc nghiém dung thi 0 < d <2 f : vat that nim trong khoang CF.

- Trwong hop thau kinh phan ki:

Taco: f<0; k:—%: fa’>1 (4nh - vat cung chiéu)

h@ck:—i— J <—1 (anh — vét nguoc chiéu)

d f-d

Néu d <0 : dé bat dang thirc trén dugc nghiém dung thi 21 < d < f : vat 4o nam trong khoang CF.

Néu d > 0: bit dang thuc trén khong dugc nghiém ding.
g) Dé anh nho hon vat:
- Trwomg hop thau kinh hi tu:
. d_ f : Ao A
Taco: >0, k=——= <1 (anh - vat cung chiéu)
d f-d

hoac k = —% = fd >—1 (anh - vat ngugc chiéu).

Néu d <0 : bit dang thirc ludn duge nghiém ding.
Néu d > 0: dé bat dang thirc trén dugc nghiém dung thi d > 2 £ : vat that nam ngoai C.

- Trwong hop thau kinh phan ki:

Taco: f<O0; k:—%: fa’ <1 (anh - vat cung chiéu)

hoac k = —% = fd >—1 (anh - vat ngugc chiéu).




Néu d <0 : dé bat dang thirc trén duoc nghiém ding thi d <2/ : vt 40 ndm ngoai C.
Néu d > 0: bit dang thuc trén ludn dugce nghiém ding.

h) C6 khoang cach vat - anh cling ban chat nho nhét:

- Trwomg hop thau kinh hi tu:

Taco: f>0; k——iz f <0.
d [f-d

Ma: d+d'=L=>-—"—"=— o d*~Ld+Lf=0

=>A=L-4Lf =L(L-4f)

-Pétontaidthi A20< L(L-4f)20=> L, =4f vad=2f>0: vat that.

Vay: Vé6i thau kinh hoi ty, dé khoang cach vat - anh cing ban chat nho nhat thi d =21 >0.
- Trudng hop thiu kinh phén ki:

Taco: f<0; k——izL 0
d f-d

-L-d f

Ma: d+d'=—L=>— =
d  f-d

o d*+Ld-Lf =0

=>A=L+4Lf =L(L+4f)
-Pétontaidthi A0 L(L+4f)20=> L, =—4f vad=2f<0: vt do.
Vay: Véi thiu kinh phan ki, dé khoang cach vét - 4nh cung ban chét nho nhét thi d =2 f<0.
5.55. Chimng t6 rang thau kinh phéan ki lu6n luén tao dugc:
a) anh that 16n hon vét do.
b) anh 40 nhoé hon vat that.
Bai giai
a) Chung minh: anh that qua thau kinh phan ki 16n hon vat ao
- Ta ¢6: Thau kinh phanki: /<0, vatao: d <0, anh that: d'>0.

Ma: d' = 2 & A >0= f<d<0
d-—f d-f

- S6 phong dai: |k| -——

are

Vay: Vit 40 qua thau kinh phan ki cho anh that I6n hon vat.

b) Chimg minh: anh 40 qua thau kinh phéan ki nho hon vat that

- Ta c6: Thau kinh phan ki: f <0, vatthat: d >0, anh a0: d'<0.



Ma: d' = 2 <0=>d'<0(v6imoi d >0).

- S6 phong dai: |k| ——‘ ‘f d‘

Vay: Vit that qua thau kinh phan ki cho anh a0 nho hon vat.
5.56. Chung to rang:
a) Voi thau kinh hoi tu, vat va anh khong thé cung 4o.
b) Vi thau kinh phan ki, vat va anh khong thé cung that.

Bai giai
a) Chung to: voi thau kinh hoi tu, vat va anh khong thé cung 4o
- Ta c6: Thau kinh hoity: £ >0.

daf

Néu vat 4o: d <0 thi d'= > 0 : anh that.

Néu anh 40: d' <0 thi d = dflff >0 : vat that.

Vay: Véi thau kinh hoi tu, vat 4o thi anh that; anh ao thi vat that.
b) Chung t6: v6i thau kinh phan ki, vat va anh khong thé cung that
- Ta c6: Théu kinh phan ki: f <0.

&

Néu vat that: d >0 thi d'= <0: anh 4o.

Néu anh that: d’ >0 thi d = d,df <0: vat do.
Vay: Véi thau kinh phan ki, vat that thi anh do; anh that thi vat do.
5.57. Ching minh rang thau kinh tao duoc:
- anh that cho vat that.
- anh ao 16n hon vat that.
- anh that nhé hon vét do.
phai 13 thau kinh hoi tu.
Bai giai
- Trudong hop 1: Anh that cho vat that: d >0; d'>0.

Taco: f= dddd, >0 : théu kinh héi tu.
+

- Trudmg hep 2: Anh 4o 16n hon vt that: d >0, d'<0 va |d'|>d .



!

Ta co: f:dddd,,véri dd'<0; d+d' <0.
+

= f= 94" _ 0. thiu kinh hoi ty.
d+d'

- Trudng hop 3: Anh that nho hon vt ao: d <0; d'>0 va d'<|d|.

!

voi dd'<0; d+d'<0

!

dd
Taco: =
/ d+

!

= f= 4" _ 0. thiu kinh hoi ty.

d+d'
Vay: Ca ba truong hop trén déu 1a thau kinh hoi tu.
5.58. Chirng minh rang thau kinh tao dugc:
- anh ao cho vat ao.
- anh that 16n hon vat ao.
- anh 40 nho hon vat that, phai 1a thau kinh phan ki.

Bai giai

- Trudong hop 1: Anh 4o cho vatao: d <0; d'<0.

!

Tacéd: f= ddd < 0: thau kinh phan ki.
+

!

- Trwomg hop 2: Anh that 16n hon vat ao: d <0, d'>0 va d'>|d|.

!

voi dd'<0; d+d'>0.

dd
Taco: f=

/ d+d'
= f <0: thau kinh phén ki.

- Trudmg hep 3: Anh 40 nho hon vétthat: d >0, d’' <0 va |d'|>d.

!

voi dd'<0; d+d' >0.

. dd
Taco: f= T d
= f <0: thau kinh phan ki.

Vay: Ca ba truong hop trén déu 1a thu kinh phan ki.

5.59. X¢ét quang hé nhu hinh vé, vé1 40 =30 cm; OH =40 cm; f =20 cm.

a) DOi A trén truc chinh, kich thudc vét sang trén man thay doi nhung t6i mot vi tri thi vét sang nay co6 kich
thudce cii. Xac dinh chiéu dich chuyén va d6 doi cua A.

b) 4 phai c6 vi tri nao thi kich thudc vét sang trén man bang

kich thuée ctia théu kinh? ‘ L.

H

ey
{—D—'—'——}

(L)



¢) A cach L doan 4cm. Thay L bang thiu kinh phan ki L' cing kich thudc cé tiéu cy cing d6 16n véi L. Hoi

phai doi 4 theo chiéu ndo, bao nhiéu dé vét sang trén man c6 kich thude nhu véi L?

Bai giai
a) Chiéu dich chuyén va d6 doi cua 4
- Vi tri ban dau cua anh: d| = df _ 3020 _ 60 cm
d—-f 30-20

Vi d| > OH =40 cm nén anh s& ¢ sau man (M ).
- Khi doi 4 trén truc chinh td1 mét vi tri ma vét sang cé kich thude nhu cii, lic d6 anh s€ nam trudec man

(M).

(L)

- Khi anh ndm truéc man (M )thi d' gidm nén d tang, do d6 vat s& dich chuyén ra xa thau kinh. Theo tinh

chat déng dang cuia tam giéc, ta co:
CD _d/-OH _60-40 1 C'D'_ OH-d,
KI d! 60 3 KI d;

CD' OH-dj 1

- Vi kich thude vét sdng 1a nhu nhau nén:

d. 3
<:>40_,d2 =l:>d;:30 cm
) 3
- Vi tri cia vat: d2: c’izf = Sl =60 cm
di—f  30-20

Vay: 4 dich chuyén ra xa thau kinh mot doan 30cm.

b) Vi tri ctia 4 dé kich thudc vét sang trén man bang kich thudc cta thau kinh



Dé kich thudc vét sang trén man bang kich thude ciia thau kinh thi chum tia 16 ra khoi thiu kinh phai 1a chum
tia song song. Vay A4 phai dugc dat tai tiéu diém F cua thau kinh, cach thau kinh 20cm.

c¢) Chiéu va dg doi 4 dé vét sang trén man co kich thudc nhu véi L

(M)

df 420
d—f 4-20

- D6i v6i thau kinh hoi tu L, vi tri clia anh: d; =

- B6i vé6i thdu kinh phan ki L', dé vét sang trén man c6 cung kich thude thi:

d,=d =-5cm
df  -5(-20) 20

d—f —5-(20) 3

Vitri cuavatla: d, =

Vay: Phai dich chuyén vat ra xa thau kinh mot doan:

20 ,_8

Ad=|d2—d1|:?0—4:3 =2,7 em.

(M)

(L)

5.60.

a) Dung thau kinh hoi tu dé quan sat anh do cia mot vat AB. Vat dat trén truc chinh va vuong goc truc chinh.
Giir vat ¢6 dinh, doi thau kinh xudng mot khoang nho trong mat phang ctia nd. Chimg t6 anh ctia 4B chuyén
dong theo chiéu nguoc lai.

b) Chung t6 néu thue hién thi nghiém vé6i thau kinh phéan ki, anh ctia vat s& chuyén dong cung chiéu véi thau
kinh.

¢) Suy ra mot phwong phéap xac dinh loai thau kinh.

Bai giai



a) B6i voi thau kinh hoi tu: Khi vat that cho anh 4o thi:

+ Vit that nam trong tiéu diém chinh F.

+ Anh a0 cung chiéu, 16n hon va nidm xa thiu kinh hon vat.
Goi 4,B, 14 anh ciia 4B khi chua doi thiu kinh va 4,B, 14 anh ciia AB khi d4 doi thau kinh. Ta co:

+ Khoang cach vét dén thau kinh khéng di nén hai anh trén s& & ciing vi tri.

+ Ba diém A4,,4,0 thang hang, A4, va O nam hai phia so v&i 4 nén khi O dich xudng phia duéi thi A4,
s& dich 1én phia trén. Tuong tu ddi voi B, .

Vay: Vi thau kinh hoi ty, khi dich chuyén thau kinh thi anh s& chuyén dong theo chidu nguoc lai.

B,
A‘__‘:“
- —
b - AN
; S
. e —
Ao = o
L
! 0 F

b) Béi vé6i thau kinh phan ki: Vat that ludn cho anh ao ctng chiéu, nho hon va nim gan thau kinh hon vat.

Goi A,B, 1a anh ctia AB khi chua doi thiu kinh va 4,B, 1a anh ctia 4B khi da doi thau kinh. Ta c6:

+ Khoang cach vét dén thau kinh khéng di nén hai anh trén s& & ciing vi tri.

+ Ba diém A4,,4,0 thang hang, A4, va O nam hai phia so v&i 4 nén khi O dich xuéng phia duéi thi A4,
ciing s& dich xudng phia dudi. Tuong ty cho B,.
Vay: Vi thau kinh phan ki, khi dich chuyén thau kinh thi anh s& chuyén dong cting chiéu véi thau kinh.
¢) Phuong phap xac dinh loai thau kinh:



- bat vat gﬁn thau kinh (trong tiéu diém chinh F), quan sat anh do cua vat qua thau kinh.
- Dich chuyén thau kinh xuéng phia dudi mot khoang nho, quan sat, chiéu di chuyén cua anh, néu:

+ Anh di chuyén 1én phia trén (nguoc chidu voi thau kinh) thi d6 1a thau kinh hoi ty.

+ Anh di chuyén xubng phia duéi (cting chiéu vé6i thau kinh) thi d6 1a thdu kinh phan ki.
5.61. Mot thau kinh hoi tu c6 f =12 cm. Piém sang 4 trén truc chinh c6 anh A'. Doi 4 gan thau kinh thém
6cm, A" doi 2cm (khong ddi tinh chat). Dinh vi tri vat va anh luc dau.

Bai giai

- Vi anh va vat chuyén dong ciing chiéu d6i véi thau kinh, nén:

Do doicuavat: Ad=d,—d, =-6cm.
Do doi clia anh: Ad'=d, —d/ =2 cm.

- Taco: —:L+L’:dl’: dlf _ d112
d, d, d-f d-12

111 1 1
Va —=—+—= +—
fody, g} di=6 4’12
P N S
12 d-6 124, ,
d 12
< d}-30d,-216=0=d, =36 cm Védl':3366'1122=180m.

Vay: Vi tri vat va anh luc dau 1a 36cm va 18cm.
5.62. Thau kinh phan ki ¢c6 f =—10 cm. Vat AB trén truc chinh, vudng goc truc chinh, c6 anh A4'B’. Dich
chuyén 4B lai gan thau kinh thém 15¢m thi anh dich chuyén 1,5cm.
Xéc dinh vi trf vat va anh lac dau.
Bai giai
- Vi anh va vat chuyén dong cung chidu d6i v6i thau kinh, nén:

Do doicua vat: Ad=d, —d, =-15cm.
Do doi clia anh: Ad'=d, —d, =1,5 cm.

: d.(-10) -
Tace: oLyl o4/ _ -(=10) _ -10d,
i d d—f d+10 d,+10

11 1 1 1
Va—=—+—= +—
fod, d, d,—15 d, +1,5




11 1

@ (-10) d1—15+ (-10)d,
d, +10

+1,5

< d} +5d,-1050 =0 = d,, =30 cm (nhan); d,, =-35 cm (loai).

-10d, -10.30

Vad, = =
' d +10 30+10

=-7,5cm.

Vay: Vi tri vat va anh luc dau 1a 30cm va —7,5cm.
5.63. Vat dat trude thau kinh, trén truc chinh va vudng goc truc chinh. Anh that 16n béng 3 lan vat. Doi vat xa
thau kinh thém 3cm thi anh van that va doi 18cm. Tinh tiéu cu.
Bai giai
- Anh that 16n béng 3 1an vat nén k =-3:

d/ '
k:——1:—3:>d1 :3d1
dl
- Vi 4nh va vt luén chuyén dong cing chiéu véi nhau nén:

Do doicuavat: Ad=d,—d, =3 cm.

Do doi clia anh: Ad'=d, —d, =18 cm.

- Taco:

1 1 1 1 1 4

f 4, d, d3d, 3d,
Véi:iJrl 1 1 1 1

fody g di+3 q'-18 d+3 3d,-18
41,

=d, =24 cm

:3—6{‘:—3'24 =18 cm.

Va f
Vay: Tiéu cy cua thdu kinh 1a /=18 cm.

5.64. Vat AB dat vuong goéc voi truc chinh cia mot thau kinh hoi tu c¢6 anh that A B, cao2cm. Do1 4B lai gz‘?ln
théu kinh thém 45cm thi dugc anh that 4,B, cao 20cm va cach 4 B, doan 18cm.

Hay xac dinh:

a) Tiéu cy cua thdu kinh.

b) Vi tri ban dau cua vat.

Bai giai



- Vi anh va vat chuyén dong cing chiéu d6i v6i thau kinh nén:
Do doicua vat: Ad =d, —d, =-45 cm.
Do doi ctia anh: Ad'=d,’ —d, =18 cm.

- Vi anh that 4 B, cao 2cm, dnh that 4,B, cao 20cm nén k, =10k, .

Vi k=—L—; k=L /

f=d T f—d, [—d+45
S f _ _r_
@f_dl+45_1o.f_dl@10(f d, +45)= f—d,
©9(f-d)=-450=d, = f+50 (1)

Vi kl_f_dl 'kzzf_dz :f_dl —18

S J S
f-d'-18 _ f-d/ N
eI <:>10(f dl)—f d/ 18
<:>9(f—d1')=—18<:>d1'=f+2 @)

a) Tiéu cu cua thau kinh

dldI'

-Taco: f= -
d +d,

- Thay (1) va (2) vao biéu thirc cta f; ta co:

f:(f+50)(f+2) :(f+50)(f+2)
f+50+f+2 2f+52

S2f+52f = f*+5f+100= f =10 cm.
Vay: Tiéu cy cua thiu kinh héitula £ =10 cm.
b) Vi tri ban dau cua vat
To(1)tacod: d,=f+50=10+50=60 cm .
Vay: Vi tri ban dau ciia vt 1a d, = 60 cm .
5.65. Vat cao 5 cm. Thau kinh tao anh cao 15 cm trén man. Giit nguyén vi tri thau kinh nhung doi vat xa thau
kinh thém 1,5 cm. Sau khi doi man dé hing anh rd cua vat, anh ¢6 d9 cao 10 cm.
Tinh tiéu cu cua thau kinh.
Bai giai

-Do doicunavat: Ad=d,-d =1,5cm.



- Vat qua thau kinh tao anh himg dugc trén man thi thiu kinh d6 14 thau kinh hoi ty, anh that nén anh va vat

nguoc chieu:

klzL:—3<:>3dl:4f:>d1:if
f—d, 3

A Iy — 4f =2
f-d, f—d -5 f_gf_l’s

Va k, =

:>fz2.(§+l,5}:>f:9 cm.

Vay: Tiéu cu ctia thdu kinh 14 /=9 cm.
5.66. Vit AB dit cach thau kinh hoi tu mot doan 30 cm. Anh 4B, 1a anh that. Doi vat dén vi tri khac, anh
ctia vat 1a anh 4o céach thau kinh 20 cm. Hai anh cé cung do lon.
Tinh tiéu cy.
Bai gidi
- Vit qua théu kinh tao dnh that 4B, nén thiu kinh 1a thau kinh hdi tu, anh va vat ngugc chiéu.

f f

Taco: k, = = <
f—d,~ [-30

- Doi1 vat dén vi tri khac tao anh 4o cach thau kinh 20 cm, anh va vat cung chiéu nén ta co:

K, _f-d, _ f+20 -0
A f

- Vi hai anh ¢6 cung d¢ 16n, khac tinh chét nén: k, = —k, .

©f+20:_ f
f /=30
& f2=5f-300=0= f =20 cm (nhan vi thdu kinh hoi tu) va f =—15 cm (loai).

< (f+20)(f-30)=—,?

Vay: Tiéu cy cua thdu kinh 1a /=20 cm.
5.67. Thau kinh hdi tu c6 chiét suat n=1,5; R =10 cm; R, =30 cm. Vat that duogc dat trén truc chinh va
vuong goc truc chinh tai 4. Anh thét tao boi thiu kinh hién trén man dat cach vat doan L =80 cm . Anh I16n
hon vat. Néu gilr ¢ dinh vat va man thi phai dich chuyén thau kinh theo chiéu nao, bao nhiéu dé c6 dugc anh
trén man nhé hon vat?

Bai giai
Tiéu cu cta thau kinh: Tir cong thirc:

1 I 1 I 1 1
FZ(H_I)(E—FEJ:(1’5_1)(E+3_()j:g:f:15 cm.



- Vi anh hiing dugc trén man nén 1a anh that, ta co:

L=d+d =80 emed +- 0 _goea 129 _gg
d—f d —15

1
< d}—80d, +1200=0=d,, =60 cm; d,, =20 cm.

Vad =L-d,=80-60=20cm; d, =L—d, =80-20=60 cm.

- Vi anh 16n hon vat nén d| > d, nén ta chon nghiém d,, =20 cm; d/, =60 cm.

- Pé anh trén man nho hon vat thi phai dich chuyén thau kinh ra xa vat mot doan:

Ad=d,-d = L=d,+d, =80 cm.
15d,

©d2+dd2f =80 d, +

2 2

=80 < d? —80d, +1200 =0

<d, =60cm; d,, =20 cm
Vad, =L-d, =80-60=20cm; d),=L—d,, =80-20=60 cm.
- Vi anh nho hon vat nén d; <d, nén ta chon nghiém d, =60 cm; d, =20 cm.
Vay: Phai dich chuyén thau kinh ra xa vat mot doan:
Ad=d,—d =60-20=40 cm.
5.68. Dung mot thu kinh hoi tu dé chiéu anh ctia mot vat 1én man. Anh c6 d6 phong dai k, . Giir nguyén vi
tri thau kinh nhung doi vat xa thau kinh doan a. D&i man dé himg anh lan sau, anh c6 do phong dai k,. Lap
biéu thirc ctia tiéu cu theo k,,k, va a.

Bai giai

f =d, :—(kz_l)f.
f_dz kz

-bodoicuavat: Ad=d,—-d =a.

(k, —l)f_(kl—l)f

Va k, =

& d,—d =1 = =a s kiof —kf —kkf +hf = akk,
2 1
:f:%
kz_kl

ak k,

Vay: Tiéu cy cta thdu kinh 1a f = .
kz - kl



5.69. Qua ciu nho dit trén bé mit cia mot thau kinh hdi tu ndm ngang co tu ) (doty) D=4dp. Qua cau
dugc truyén van tdc v, thing dimg hudng 1én (v =5(m/s)).
Hoi qué cau co anh that qua thau kinh trong khoang thoi gian bao 1au?

Bai giai
- Nhan xét:
Khi dugc truyén van toc \70 thang dung hudng 1én, qua cau s& chuyén dong cham dan déu 1én trén vai gia toc
-g= —10(m/s2) . Khi dat d&én dd cao cuc dai, qua cdu lai roi tu do xuéng phia dudi voi gia tbe
g= 10(m/s2 ) .
Qua ciu c6 anh that khi khoang cach giita qua ciu va thau kinh 16n hon tiéu cu ' (qua cau nam ngoai tiéu
diém chinh F). Do d6 khoang thoi gian qua cau cé anh that 1a khoang thoi gian qua cau chuyén dong tir F 1én
dén d6 cao cuc dai va tir do cao cuc dai vé F.

- Tiéu cu cta thau kinh: f:%:%:O,ZS m=25cm.

- Chon goc thoi gian lac ném qua cau. Cac thoi di€ém qua cau qua ti€éu diém chinh F dugc xac dinh boi

phuong trinh:

s =v0t—%gtz, voi s =0F =0,25 m; v, =5(m/s); g :10(n1/s2).

& 0,25=5t-5> <> —1+0,05=0

=1 ~=0,05s;1,~0,95s

- Khoang thoi gian dé qua cau di tr tiéu diém chinh F cta thdu kinh d&én khi tro lai F la:

At =lt, -1, =]0,95-0,05=0,9 5.

D6 chinh 1a khoang thoi gian quéa cau c6 anh that.
5.70. Mot thau kinh hoi tu c6 tiéu cu f =24 cm. Hai diém sang S|, S, dt trén truc chinh ctia thau kinh & hai
bén thau kinh, sao cho cac khoang cach d,,d, tir chiing dén thau kinh théa man diéu kién d, = 4d, . Xac dinh
khoang cach d,,d, trong hai truong hop:
a) Anh cua hai diém sang tring nhau.
b) Anh cta hai diém sang cach nhau 84 cm va & ciing mot bén thau kinh.
Bai giai

a) Anh cua hai diém sang tring nhau

(L '

- So db tao anh: S, %)S{; A {Tz)”gz

d; dy'



- Khi hai anh S} va §; tring nhau thi mot phai la anh that, anh kia 1a anh ao.

Dods: d=—dl S S __ A 44
d,-f d-f 4d,-f

:dzz%:%zw cm; d, =4.15=60 cm.

Vay: Dé anh cua hai diém sang tring nhau thi d, =60 cm; d, =15 cm.
b) Anh cta hai diém sang cach nhau 84 cm va & cting mot bén thau kinh
Vi hai 4nh ctia S, va S, & cing mot bén ciia thau kinh va vi d, =4d, nén anh S/ ctia S, phai la anh that va

anh S, cua S, phai la anh ao.

Ta co: |d; :84©| of df|_| 4df|
d,~ f "4 —/| |4, f 4d, - f|
|24d 4.24d, |_8 | 64, 244, |
4,24 4d, 24\_ |, —24 " 44, 24\
* Truwong hop 1: 6d, 24d,

=+ =
d,-24 4d,-24
=d, =8cm; d, =42 cm (loai vi d, > f nén S, cua S, 1a anh that).
=d,=8cm; d =4.8=32cm.

* Trwong hop 2: bd, + 24d, _ -21
d,-24 4d,-24

=d,; =20 cm; d,, =4,635 cm (loai vi d, =4.4,635=18,54cm < f nén anh S/ cua S, la anh 4o).
=d,=20cm; d,=4.20=80 cm..

Vay: C6 hai truong hop dé anh cua hai diém sang cich nhau 84 cm va ¢ cing mot bén thiu kinh la:
(d,=32cm; d, =8 cm) va (d, =80 cm; d, =20 cm).

5.71. Trong hinh v&, xy 13 truc chinh ctia thdu kinh, 4 1a diém vat that, 4’ 13 anh cta A4 tao boi thau kinh, O 1a
quang tdm cua thau kinh. Véi mdi truong hop, hiy xéac dinh:

a) A’ 1a anh that hay ao?

b) Loai thau kinh.

¢) Cac tiéu diém chinh (bang phép v&).



A 0O A A A
- .3 ] i L -+
b b X O y
® ®
Bai gii

* Hinh 1:

+Vidva A' nam cung phia dbi voi truc chinh nén khi 4 1a diém vat that thi 4’ 1a anh ao.

+Vi 4’ 1a 4nh 40 ndm xa truc chinh hon diém vét 4 nén O 14 thiu kinh hoi tu.

+ Xéc dinh O: N6i A4’ cét truc chinh tai O, dung thau kinh hoi tu vuong goc voi tryc chinh tai O.

+ Xac dinh F: V¢ tia Al song song vai truc chinh, khuc xa qua anh A’ cit truc chinh tai F', léy F ddi xung

véi F'qua O.

* Hinh 2:
+ViAdva A nam cing phia ddi véi truc chinh nén khi A 1a diém vat that thi 4’ 1a anh ao.
+Vi A' 1a 4nh 40 ndm gﬁn truc chinh hon diém vat 4 nén O 1a thau kinh phan ki.
+ Xac dinh O: Nbi AA' cét truc chinh tai O, dung thau kinh phan ki vuong gbc véi truc chinh tai O.
+ Xac dinh F: V¢ tia Al song song vai truc chinh, khuc xa qua anh A’ cit truc chinh tai F', léy F ddi xung

véi F'qua O.



\
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* Hinh 3:
+ Vi 4, A' nam hai phia ctia quang tim O, 4 1a vat that nén A’ 13 anh that ctia 4 nén day 1a thau kinh hoi tu.

+ T O, dung thau kinh hoi tu vudng goc véi truc chinh.
+ Dung tia sang bat ki cét thdu kinh tai 7, ndi 14’ cét truc phu song song v&i Al tai tiéu diém anh phu F/', tr
tiéu diém anh phu ha duong thang vudng goc véi truc chinh cit tryc chinh tai tiéu diém anh chinh F'.

+ Lay F d6i xtimg v6i F' qua O.

SR D] P e\}’
W

* Hinh 4:

+ Vi 4, A' ndm cung phia so voi quang tdm O, 4 1 vat that nén A’ 13 anh ao cia 4, 4’0 > AO nén day la
thau kinh hoi ty.

+ Tu O, dung thau kinh hoi tu vudng goc voi truc chinh.

+ Dung tia sang bét ki cit thdu kinh tai 7, ndi 14" cit truc phu song song vdi Al tai ti€u diém anh phu F/', tir
tiéu diém anh phu ha duong thiang vudng goc véi truc chinh cat truc chinh tai tiéu diém anh chinh F".

+ Ly F dbi xtmg véi F' qua O.




5.72. Trong hinh v& sau day, xy 1a tryc chinh cta thau kinh (L), F' 13 tiéu diém anh chinh cua thu kinh,

A'B' 13 anh 4o cua vat AB. V&i mbi truong hop, hiy xac dinh vi tri vt bang phép v&. Néu cach vé.

* Hinh 1.

(L)
M
K
FFooo !
v
W i3

i

(L)
Y. g
4l
X 0 AOFy
Y

Bai giai

+ A'B’ 1a anh ao va nam khac phia v&i F'so vi thau kinh nén F' nam bén kia thau kinh so véi chiéu truyén

anh sang.

+Nb6i B'F' cét thau kinh tai Z, tir 7 dung dudng thing song song voi truc chinh.

+Nbi B'O cit dudng thang song song & trén tai B.

+ Tir B ha dudng thing vudng gbc véi truc chinh va cit tryc chinh tai A.

* Hinh 2:

+ A'B' 1a anh 4o va cing phia v6i F'so v6i thdu kinh

nén F' nam cung phia so v&i chi€u truyén anh sang.

+ Néi B'F' cit thau kinh tai I, tir / dung duong thing X

song song voi truc chinh.

"l..-'"} B

+Nbi B'O cit dudng thang song song & trén tai B.

+ T B ha duong thing vudng goc voi truc chinh va cit

truc chinh tai 4.

5.73. Trong hinh v& sau, xy 1a truc chinh ctia thdu kinh, ABC 13 dudng di ctia mot tia sang qua thau kinh. Vi

mdi trudng hop, hay xac dinh:



a) Loai thau kinh.
b) Quang tdm, c4c tiéu diém chinh (bang phép v§).
B

A/\c

B
X y X _ y
Bai giai
* Hinh 1:
+ T B, ha dudng thang vudng goc véi truc chinh cit tryc chinh tai O.
+ Dung truc phu song song véi 4B cit BC tai F'.
+Tir F ha duong thang vudng goc vai truc chinh cét truc chinh tai F.
+ Ly F dbi xtmg voi F' qua O.
+Vi F’ nam bén kia thdu kinh so v¢i tia t6i nén thau kinh 1a thau kinh hoi tu.
X y
W

* Hinh 2:
+ Tur B, ha duong thang vudng goéc véi truc chinh cit truc
chinh tai O, 2 Y C
+ Dung truc phu song song v&i 4B cit BC tai F'. s H E’/ﬁ"
+ Tu F ha duong thang vudng goc voi truc chinh cit truc > = F - b P F.. y
chinh tai F'. H“H,H
+ Lay F d6i xtimg v6i F' qua O. A

+ Vi F' cung phia véi tia t6i nén thau kinh 1a thdu kinh phan
ki.

5.74. Cho xy 1a truc chinh cua thau kinh (L); (1) 1a duong di ciia mot tia sang truyén qua thau kinh. (2) 1a mot

phan cua tia sang khac.



Hay bd sung phan con thiéu cua (2). Néu cach vé.

* X4c dinh F, F', loai théu kinh:

+ Dung truc phu song song voi tia téi cua (1).

+ Kéo dai tia 16 cta (1) cat truc phu tai F'.

+ Tur F ha dudng thing vudng goc véi truc
chinh cit truc chinh tai F'.

+ Lay F d6i xtmg v6i F' qua O.

+ Vi F/ cling phia véi tia toi nén thau kinh 1a
thau kinh phan ki.

* V& phan con thiéu cua (2):

+ Kéo dai tia 16 cta (2) cat tiéu dién anh tai F .
+Nbi F, va O ta dugc truc phu ciia (2).

+ V€ tia tdi song song vdi truc phu vira ve.

(1)

Bai giai

5.75. Trong hinh v€ sau, 4B la vat that, A'B’ 1a anh ctia 4B tao bdi thau B

kinh. Bang phép v&, hiy xac dinh:
a) Quang tam.

b) Céc tiéu diém chinh.

-Nbéi A véi A', Bva B' cit nhau tai quang tim O.

Bai giai

- Kéo dai AB va A'B' cat nhau tai I: 7 1a mot diém trén thau kinh.

- Dyng thau kinh qua O va I.

- Dung truc chinh qua O, vudng goc véi thau kinh.



- Dung truc phu tuong tng véi tia ti AB, suy ra tiéu diém phu tuong tng F'.
- Tu F ha dudng vudng gbc vai truc chinh, cit tryc chinh tai F': F' 13 tiéu diém chinh (anh).

- Lay F d6i xtmg v6i F' qua quang tim O: F 1a tiéu diém chinh (vat).

5.76. Trong hinh v& dudi, xy 1a truc chinh cua thu kinh, 4 1a diém vat, A’ 13 anh ctia 4 tao boi thau kinh.
Bang phép v&, hiy xac dinh:
a) Vi tri cua diém vat 4.

b)Vi tri cua quang tam O.

Y F A I h
Hinh a
x A = F A y
Hinh b

Bai giai
a) Xac dinh vi tri ctia diém vét 4 (hinh a):
- Vi thdu kinh phén ki nén F' nim cung phia véi tia toi so v6i thau kinh nén tia toi s& truyén tir trai sang
phai.
- V& tia 16 bat ki qua anh A’ cit tiéu dién anh tai tiéu diém anh phu £/, cit théu kinh tai 1.
- Néi F va O ta dugc truc phu ing vdi tia toi tuong Gng.

- Tur I dung tia to1 song song voi truc phu cit truc chinh tai A: 4 13 vi tri cta diém dat vat.



F ¥
(a)
b) Vi tri cia quang tam O (hinh b)
- V& duong tron duong kinh 44’ . " B,
- Ké duong thing vudng goc v6i A4’ qua F cét dudng /7 i]\
tron tai B, va B,.
, " : y

- V& duong tron tdm A4 ban kinh d = AB, = AB, cit truc
chinh tai O, va O,: O, va O,la vi tri quang tdm cua cac
théu kinh c6 tiéu cu khac nhau £, va f,.
5.77. Hay giai bang phép vé:
a) Thau kinh hoi tu ¢ tiéu cy f =30 cm . Xac dinh vi tri ciia vat dé c6 anh 4o bang 5 lan vat.
b) Théu kinh phan ki ¢6 tiéu cu f =—20 cm . Xéc dinh vi tri ctia vat dé c6 anh that bang 4 1an vat.

Bai giai
a) V&i thau kinh hoi tu
* Truwong hop 1: Vit that cho anh 4o bang 5 1an vat .
Taco: k=5 ?.. o
<30=150-5d X E; F B O F ¥
=d =24 cm. L 4

* Trwong hgp 2: Vit 4o cho anh a0 bang 5 lan vat

Trudng hop nay khong xay ra vi vat o qua thdu kinh hoi tu luén ludn cho anh that ciing chiéu, nhé hon vat.
Vay: Véi thau kinh hoi tu, dé vat cho anh 4o bang 5 1an vat thi vi tri ctia vat phai 13 d =24 cm (vat that).

b) Vi thau kinh phan ki

* Trwong hop 1: Vat that cho anh that bang 4 lan vat

Truong hop nay khong xay ra vi vat that qua thau kinh phan ki ludn luén cho anh 4o cuing chiéu, nhé hon vét.



* Trwong hgp 2: Vit 4o cho anh that bang 4 lan vt

Taco: k=-4 \/ B
Qk:f{d:—z_()zi)d:_ B’“

< 20=-80-4d X 0 A AF y
=d=-25cm.

Fas

Vay: Vé6i thau kinh phan ki, dé vat cho anh 4o bang 4 1an vt thi vi tri ctia vat phai 1a d =24 cm (vét 40).
5.78. Vit that c6 anh that béng |k1| 14n vat tao bai mot thau kinh. Tinh tién vat doan / doc theo truc chinh thi
anh cua vat van that nhung gip |k2| lan vat (|k2| > |k1| > 1) .

a) Xac dinh loai thau kinh.

b) X4c dinh chiéu tinh tién cua vat

c¢) Cho |k1| =2;

k2| =4 . Bang phép vé& hdy xac dinh O,F, F' .
Bai giai
a) Xac dinh loai thiu kinh
Vi vat tht cho nh that nén thiu kinh trén 1a théu kinh hoi ty.
b) X4c dinh chiéu tinh tién cua vt
Tinh tién vat thi anh cta vat van that nhung gép |k2| lan vat (|k2| > |k1| > l) : anh 16n hon nén anh chuyén dong
ra xa anh thiu kinh. Vi anh va vét chuyén dong cting chiéu nén vat sé tinh tién lai gan thau kinh doan /.
¢) Xacdinh O,F,F' bang phép v&
-N&i 4 va A, A, va 4, ta dugc quang tam O.
- Néi A4, va A, ta dugc tia t61 song song voi truc chinh, tr O dung truc chinh song song véi A4 4, , dung thau
kinh hoi tu qua O vudng gbéc véi truc chinh.

- A, A, cat thau kinh tai . N&i I vé&i 4] cat truc chinh tai F', ldy F dbi xing véi F' qua O.

AA




5.79. Cho hé truc toa do Dé-cac vudng goc Oxy. Mot thau kinh hdi tu, quang tam O, , dugc dit sao cho truc

chinh tring véi Ox, S 1a diém sang nam trudc thau kinh. Goi S’ 14 anh ciia S qua thau kinh.

5 A
h

W

O 0, X

A
3

1. Luc dau S ndm trén Oy, cach thdu kinh mot khoang bang tiéu cu cta thiu kinh, cach O mot khoang bang A.
Gitt S ¢d dinh, dich chuyén thau kinh ra xa dan S sao cho truc chinh ludn ludn trung voi Ox.
a) Lap phuong trinh quy dao y= f (x) ciia S'. Biét tiéu cu ctia thdu kinh 14 £ Phac hoa quy dao nay va chi
1& chiéu dich chuyén cta anh khi thau kinh dich chuyén ra xa dan S.
b) Trén truc Ox c6 ba diém 4, B, C (hinh v&). Biét 4B =6 cm, BC =4 cm. Khi thiu kinh dich chuyén tir 4
t6i B thi S’ lai gan truc Oy thém 9 cm, khi thau kinh dich chuyén tir B t6i C thi S’ lai gan truc Oy thém lem.
Tim toa d6 diém A va tiéu cu cua thau kinh.
2. Gia st diém sang S cach thau kinh mot khoang 16n hon tiéu cy cta thau kinh. Giir thiu kinh cb dinh, anh
S’ s& di chuyén thé nao néu dich chuyén S lai gan thau kinh theo mot duong thang bat ki?

(Trich Dé thi chon hoc sinh giéi Quoc gia, Nam 2005)

Bai giai

1. Truong hop S nam trén Oy
Phuong trinh quy dao y = f(x) ctua §’

Goi k 12 s6 phong dai, d 1a khoang cach vét va d' 1a khoang cach anh (hinh a).

Ta co:
S T1
2oL a-p —»
h d-f y
F H
h >
df (”fjf 5 & X
d'= = Y =24 f G- y
d—f W h d
y T
x=d+d':2f+ﬁ+ﬂ '(———v———————————----}
y h i X
- Quy dao cua anh 14 mot phan dd thi cia ham sb: Hinh a
x:2f+ﬂ+ﬁ.
y h



Do 1a mot nhanh cua hypebol c6 tiém can ngang x =0 ; ti€ém can xién: x =2 f +% (hinh b).
- Theo gia thiét, luc dau S cach thau kinh mot khoang £, anh S’ & xa vo cung. Sau d6, khi dich chuyén thau
kinh ra xa dan: d > f, anh luon 1a that va lai gén truc chinh nén anh dich chuyén theo chidu mii tén cho t6i

khi d =2 f thi x dat cuc tiéu va bang 4f va sau d6 anh ra xa dan vat va dich chuyén lai gan truc chinh (hinh

b).

b) Toa do diém A va tiéu cu cta thau kinh

- Khi dat thdu kinh tai B, ta c6: $+%=%;f2 =(d-f)(d'-f)=xx".
f?=xx (D

- Khi dit théu kinh tai 4, ta c6: x gidm 6cm; x' ting (6+9)=15 cm nén:
fP=(x—6)(x'+15) (2)

- Khi dat thu kinh tai C, ta co: x tang 4cm, x' giam (4 + 1) =5 cm nén:
fzz(x+4)(x'—5) 3)
- Giai hé (1), (2) va (3) ta dugc: x=16 cm;x' =25 cm, f =20 cm.

Vay: Toa d6 diém A va tiéu cy cua thiu kinh 13 x=16 cm va f =20 cm.

Hinh b

Hinh ¢

2. Chiéu dich chuyén ciia anh S’ khi dich chuyén S lai gan thau kinh.

Giit thdu kinh cb dinh, dich chuyén S lai gin thu kinh theo mot duong thang SJ ¢b dinh bét ki (J 13 diém cit
ctia duong thing véi thiu kinh). Dung tiéu diém phu F d6i vé6i tia SJ. Qua cach dung anh cia S, ta thiy
rang, khi § — J & ngoai khoang tiéu cy, anh S’ cta no 13 anh that, nim trén dudng thang c¢d dinh JF, & phia
bén phai thau kinh va tién dén vo cung theo chiéu JF,.Khi § — J ¢ trong khoang tiéu cy, anh S’ cua no la

anh a0, nam trén duong thang cd dinh JF, & phia bén trai théu kinh va tién dén J theo chiéu JF, (hinh c).



