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NGUYEN TAC KHAO SAT BUONG BIL
CUA TIA SANG QUA 1 HEE QUANG
DONG TRUC

Nguyén tic chung dya trén cic diém clin ban sau :

1) - Dya trén duong di cda tia sang, bt diu tr tia.téi dau tién
va két thiic bing tia 16 sau cung truyén thing

2) - Cha y dcn cac hxcn tu'q'ng xdy ra khi tia sing t6i gip cac
quang cy

- Guong phing, Guong ciu : hign twong phdn xa énh sing

- Luong chit phing, bin mjt song song, ling kinh, thiu kinh :
hién tugng khic xa dnh sding

3) - Vi tia 16 cua quang cy trudc s€ 13 tia t&i cla quang cy sau
do d6 :

Anh cia quang cu trugc chinh ld vit cia quang cu sdu
-4) - Ljp mt so 46 tao anh cho h¢ dya trén cac nguyén tic trén :

L, L, Ly L,

S . P Sl ;SZ - >S3—'—’Sn
0y 0, 0,

Li, La........ La:

cac quang cy ma tia sing di t6i

5) - Ap dyng céc cdng thic tuong ing cho ting quang cu va thiét
13p méi lién hé gida anh cia quang cy truéc va viit cia quang cy-sau.
Khi d6 ta s& ¢c6 mdt h¢ phuong trinh can thiét cho bai toan:




' NHONG BIEM CO’ BAN CHO
- MOI QUANG CU PON.
1. GUONG PHANG
1) - Vit thit cho anh &0 va nguoc lai

2) - Anh vi V4§t d5i xing qua guong phing
3) - Céng thic : + GP

@GP
AB"‘—"——'-,A’B’ N -—- - - ---'.'
ditd=OA ; d =OA’ ; /

N'I%:l;k-déphbngdaiinh

Chidu duong 14 chidu phin xp cia
anh sing ‘
Taco: - d=-dva [K=1
qﬁig‘se:a,d'?o:vstmat,anhmat;
d, d” <0 : Vjt do, Anh a0

2. GUONG CAu ‘
1) - Tiéu cye cia guong cli f véi | = 5;— . R : ban kinh mét clu

GC

2) - ' :
djt:d=0A :d =OA ;f-aﬁ‘ ‘
| L. 1_1.1°
ta ¢6 cong thic : ¢ d'+d

d A'B’




3) - Qui udc : chidu
duong la chitu phin xy
cia ﬁnh sing

f>0: guong cdu 16m ;
f < 0 : guong cdu 14

d, d" > 0: vjt thit, dnh
thjt ;

d, d" < 0: V4t 30, Anh
do.

3. LUGNG CHAT PHANG
1) - Vit th§t cho dnh o va
nguoc lai
B_E

- n, n,

Cha y : -Né’uni >nz anh di
chuyén theo chiéu truycn cua anh
sing

-Néun, < nz anh djch chuyé'n
theo chiéu nguge lai
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4 . BAN.MAT SONG SONG $
/1) - V§t th§t cho anh do va /
nguoc lai . $

2. Bg dot dah 58" = e (2= '

) N

n ~ 4
Véi ¢ : bé ddy cia bin mit song n \i : ? o
. song . 5 o
n : chiét sufit cua bian mjt song L .
song d5i véi moi trudmg ngodi. -
. em

Khi méi truomg ngoai 1 khéng khi nyr = 1. Taco n 1a chiét sudt
cia bin mit song song - - .
_ Chii  : Néu chiét suiit cia bin mit song song 16n hon chiét suflt
méi truong ngodi th dnh di chuyén theo chidu truyén cda anh sing.
" Vit sing djt song song v6i ban mjt song song s&¢ cho dnh a0
bing~chinh nd6 '
BMSS s AB'
B _t—qA’B'_ vé'lk-%—i-;-l
5§ . LANG KINH
1) - Céc cong thirc trong diéu kign co tia 16
g sini = nsinr (1) A
sin i* = n sin 1’ (2)
A=r+1 (3)
goicléchD =i+i’-A4)
n ; chiét sudt ty d6i cia ling
kinh d8i véi méi trudng
ngoai '
2) - Diéu kign d€ cb tia 16
A S 2ig sin igp = 1/n




i 0. voi smxo-nsm(A-xgh)
3) - KhxgéclwhclrcnéuD-D

s

P-i r-r'-% vaum-zi-A'

sin(D,, + A)/2
n=

sind
)
6. THAU KINH
l)-Tiéucx;cciq thau kinh : ——(n —l) (-— )

R,
n-n( o
vdnn-r'chxctsuattydé’icuathaukmhdmvd'xméxtmﬁng
MT
ngodi
Ry, R, : ban kinh cic mjt cdu gi¢i han
Qui utr : R > 0 : Néu mjt cdu 16i
| B <0 : Mt chu gii hen 1a myt Iom
R -oo:métciugiéihanlimatphing

2 - X -
Vit AB—— ,apr 0 B
djit d=A0; d-OA ; £ = OF , A
Ta c6 c6ng thic : AF
11,1 | ¥
fo.d. d
déphéng dai dnh
AF '@
k%5 R
3) - Qui woc : chidu
duwong ld chiéu dnh sing

Nty T s
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“£50: Mukmhhaiw £ <0 : thiu kinh phn ky
*3,d>0: vsnhat.mmst 4, &< 0 : vit o, anh do
49 Tha’u kinh ghép sét :

1 hé thiu kinh Ly, Ly, Ls.. ddng tryc chinh, ghép st xem nhw

mvngdmglth(uhnhebnéucvfdwcxhcdmhbmhcthuc :

o l-=-=-l—+l+-l-+
T f ff 6 f3..

A QUI voc DAU VA CHIEU DUONG.

Béyﬁngtitcicﬁcghuid.f d, B déu W chc gid tri datsé'
nén c6 mGt dfu-xhc dinh 451 véi mGt ceh choa chiéu duong

O nhing b&l tohn quang cy dom, chi¢u duong thudng duoc chon
14 :

- P& véi guong (guong pbing, guonz clu) chitu anh sing phin i

x3 13 chiéu duong.

- BSi voi thiu kinh : chidu anh sing téi thiu kinh duvc chon 1a
chiéu duong.

Véi nhing chida duong qui wéc ndy cic gxi i d, d°, f xéc dinh
mang mét ¥ ngh‘ia xic dinh. Cy thé

d, d'> 0: V4t tht, anh thit
d, d* < 0: Vit do, dnh do
£ > 0 : Thiu kinh héi w, f<0: Thﬁu kinh phin ky

N

Trong nhing bﬂl toan cua h@ quang ddng tryc : 46 khi do éanh
sing ddi chidu (hi¢n tuong phin x4 thudng xip trong cac h¢ c6 guong
phing hojc guong ciu), 84 cic 1y lujn dsi 8§ dugc litn tyc v chijt
ch?, ta c6 thé vin git nguyén chiu duong di chon ban ddu, khi d6 :

- Dilu cﬁa cac dai luong d, d° f ‘mang mét y ngh!n tril nguge .
v6i qui uoe trén. Cy thé :

16
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d, d’ < 0: Vjt thjt, anh thjt

d, d’ > 0: Vjt do, &nh 30

f > 0 : Thiu kinh phin ky, f < 0 : Thiu kinh héi ty

- Khi 4p dyng céng thic % =1 +i ta chi cdn thay f bing ()
trong céng thic trén, nghia i ta c6 f\é thuc :

1 1
— —+_
(-H & d
hy ¢ =SC 4. _J_fL

d~(-f) & = (-f)
- Riéng h¢ thic k = ) vin khong thay ddi vé h¢ thic va y

nghia cy thc :
k > 0 : Anh, vjt cing chitu
k <0 : Anh, vjt nguoc chidu %
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. Chi dé 1 't
HE GUONG PHANG + GUONG PHANG

Hai guong phdng M, va M, ddt nghzéng voi nhau 1 gbc

m séng A trudc hai guong, cdch giao tuyen cua ching
khadng R=12cm , ,
1) Tinh khodng cdch giita 2 dnh do dau tién ciia A qua cdc
gwong My vd My
.. 2) Tim cich dich chuyén diém A sao "cho khodng cach gika 2
“Ginh do céu trén ld khong do:
‘®al hoc Su phqm 76-77)

: BAI GIAI
y Mz ‘ . PO e o "
\ 1/ Do tinh chit doi xung nén
3 ' A, Ay, A ndm trén 1 dudng
tron tim O (€ giuo tuyén) bin
- kinh R = 12 cm
- / 5
e Té gitc OKAH néi tiép
J“\ o \\ : / M1 (ViK+H -‘180 )
\\ N1/ Dodd:A=nm—a
\'*——’y A4 > A26A| = 2A

(goc cung chin cung AjAj)
o AQOA =2 @-0) |
Tamilgisc A,0A; cin tai O. Do 6 : A, =
Viy : AjA; = 2R cos (a-%) = 2R sin a
| Thay R = 12cm ; @ = 120" » AAy = 2.12.%5— =12 V3 cm
.2/ T : AjAy = 2R sin . Do d6 @€ A; A, khong a6i
. R:Kkhong d8i (vi a : khong d6i)

T
2
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V§y A chi c6 thé dich chuyén trén m(t mjt try, cd tryc Ia
giso tuyén cia 2 guomg, bin kinh R : 12cm, giéi hgn boi 2 guo-ng

.2 Hai guong phdng M vd N cé mdt phdn xg huong vao nhau

t cdch nhau 1 khoang AB = d. Giita 2 guong trén duong thing
AB nguvi ta dgt diém sing S cdch guong 1 dogn SA = aq. Xét 1
diém O ndm trén dudng thing du qua S vd wuidng géc véi AB co
khodng cdch OS = h.

1) ve du'a'ng di cia 1 tia sdng xudt phdt w* S phdn xa trén N
tai I va truyén qua O.

2) Ve duong di cia 1 tia sang xudt phat S phan xa ldn lugt 5{

trén guwong N tai H, trén guong M tgi K rdi truyén qua O. i

3) Tinh céc khodng cich tw I, K, H dén AB.

(Bql hoc BK 75-76)
BAI GIAI
OS=h;AB=d;SA =3

) 0 1/ Vi {ia t6i qua S thi tia phin
. xa phdi qua anh S, .cia S.qua
e guong N,
. ' Viy tia phan xa phii di qua
O va qua S Do d6 :
- Dyng énh S, ddi xing S qua B.

- Dyng tia phin x3 qua S,0 cit
guong N tai I.

S
7/
L/

- Dyng tia t6i SI.
2/ Theo doi duong di cda tia
sing ta ¢6 thé lip so dé tao anh
sau :

N M T
S > S1 ;SZ (tia phan xa qua Q)

Vi §, I nh cia S qua guong M do d6 S, i xing véi S, qua A.

13
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Ta ¢6 thé dyng duong di cia tia sing nhw sau

- Dyng S, dGi ximg véi S, qua A.

- Dyng tia phin xa S0 cit guong (M) t3i K

- Dyng tia phin xa trén guong (N) : S;K ciit guong (N) i H

- Dyng tia t6i SH.
(M) ' (N) 3 Tfong tam giic
o SOS, (h.1) vi IB 1i
/ dudmg trung binh
- nén ¢
. | / oS h
. IB="— = —
Vd < 2 ) 2
Pid | ™~ Xét 2 tam gidc
Sy A S 'B 5, déng dang S,AK vd
' e ! §,80 ta co ty 1§ ddng
Q__J'_; dang :
S,A S,A - S,A
KA 2% o raeso2= . =50 2

SO~ 5,8 $,S "S,A + AS
V6iSO=h;AS =a '
S;A =SA=AB+BS =AB+BSd+(d-2)=2d-2
‘ 2d-a _ (d-ah
2d -a+a 2d
Xét 2 tam giac ddng dang S;BH va S,AK (h.2)
e _BS _ S

dodb:‘ KA=h

Taco: AK T AS, T AS,
| BS (d-ah (d—2a)
HB = A .
= HB=AKYS, ™ 20 " @d-a)
viy mp - (-0




;
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Cha dé 2
HE GUONG PHANG + GUONG CAU

2.1 Mt gwong phing Gp vi mgr guomg Idm Ge tiéu cy 20 cm
ddt cdch nhau 40 cm sao cho tryc chinh cia’
Wi guong phdng vd 2 mgt phin xg quay vdo nhau. Mgt vit AB diit
widng géc Wi tryc chinh, bén trong 2 guong vd cdch guong I5m 25
cm. Xdc djnh vj tri, tinh char, dg phong dgi cia dnh thi 3 cho boi
hé, trong 2 truvng hop

a) Tia sdng ti guomg phing truve.
b) Tia sdng tdi guong I6m trude.
- : BAI GIAI
o Tia sdng t6i gwong phdng truve
' Lipso 46 tao inh :
0, 0
AB -—-'»AIBI —_-’AZBZ
- Ge Chon chiéu dwong 13 chidu tv phai
s sang tril (chiéu phin xa trén guong cdu)
r o \E Pjt d, = 0,A ;

/ -
ﬁ% 4’y = 0A, ;

0,

A3By

. ds;a:‘;‘_; @3 = 0,A,
0,0, = 1 = 40cm ; O/ A=25cm -
- Béi véi guong phing : | .
Ei= = B - O +5A) = ~(~1+5F) =
= (40 +25) = + IScm.
“Xicdinh d; = O,A[ = 0,0, + G;A; = I+d'; =40 + 1S = 55cm

18
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ds

- PSi véi guongchu : ‘

df _ 5520 _ 5520 220
dy—f  55-20 35 7
- Xac dinh d3 ; Ta )

.4’2 =

«OA; = 0,0, +0[A; = -1 +d, = -4o+-2:2,-9= —%’-cmf

.-Bé’véigmgphinvaacéz &y = =d3 = +-€79cm

Vjy anh thir'3 qua h¢ cach guong phing 2 cm ; Anh d0 ;

dj phong dai quan hé :
’ A B,
Theo dinh nghia cia d§ phong dai qua h¢ ; ta c6 [kl = AB

Tacéthéphintichk-ﬂ! Ay ﬁ-k k, . k;
AB, AB,  AB % 3

Véi k; = ks = 1 (44 phong dai cia guong phing)

P S22 R
T T

Viy : k= ;% © (anh va v§t ngugc chidu)
Iy Tia séng tGi guong cdu truvc
tuong ty ta c6 s& dd tgo dnh 0, 0, 0,

Taco:d = OA;d, =OA;; dy = 0A [ & - 0,4, ;

d3 - O'IAZ H d’s = OIA3
Véid; =25 cm; 00, = 40 cm

df _ 2520 _ 2520
T4 -f 25~ zo 5

= 100cm



d, 100

k== 4

d; 25
*dy = 0A; = 0,0, +0A, =-1+d’ =-40+ 100 = 60 cm -
> dy=-dy=-60cm; k=1
| *d; = 0/A; = 0,0, + 0A; =1 -d'y =40+ (- 60) = - 20 cm
’ Gf 2020  —400

= = = = ] .
> dy dy—f  -20-20  —40 ~10°m
d -1 '
k3=__2=__0=1
d, - —20" 2

. . 1
D¢ phéng dai qua h¢ : k = k. ky. k3 = ( -4)(1) (’2-) =-2

V§y dnh thé- 3 qua hé cich guong ciu 10 cm ; Anh thit bing
" 2 lin vt vi nguye chidu vit
. . R i .
2.2 M¢t guwong phdng Gp va 1 guong cdu 16i Ge ¢ tiéu cy 40
cm dgt cdch nhau 40 cm sao cho tryc chinh cia guwong cdu 16i vuong
8dc véi guong phdng va 2 mat phdn xg hudng vé nhau,

Mot vat AB cao 40 cm diit wbhg goc Vbi tryuc chinh trong khodng
gitta 2 guwong va cdch guong cdu 18i 20 cm. Xdc dinh vi tri, tinh
chat, d¢ lon ciia énh cho boi hé sau 2 ldn phin xq.

1) Ldn thi¢ 1 trén G, ldn thir hai trén G,

2) Lin thi 1 trén G, ldn thie hai trén G,

BAI GIAI
‘ Tuong ty nhy 2.1
1/ So d6 tgo0 dnh G, G,
P 0, 0,

dl = OlA s d’l = O'lAl N dz = 02Al N d'z = 02A2 »
Chiéu duong 13 chiéu anh sang phin xa #rén guong ciu
TaC6: dl-'ZOCl'ﬂ => d’|=-dl'20cm

BTN ot e LIRS I ST
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\ k-l
Tacéd,so,A,-o,o,+o,A.-4o+2o+60cm,‘
f = - 40 cm (guong clu 16)

L Gf __60(-40) _ =240
d,—-f 60— (~40) 100

» d'y =24 cm< O

d; 24
P§ phong dgi 1 ky = ——— = - =04
2 d, 60

P phong dgi qua hé¢ : k = kj .k = 1.(0,4) = 0,4
Asz ,
=k=» lAszl = [k. |AB| =044 =16 cm

Anh qua h¢ 13 anh do, cich guong ciu 24 cm, d§ cuo 1,6 cm.

2/ So d6 tao anh G, Gp
AB ——'—'——"AlBl -‘———-"—_"Azsz

d = 0A;d" =0A;:d; = OA; i 'y = O)A;
* 48i véi guong chu 16i

. d,f 20(~-40) 800 .40
4, —f 20— (—40) 60 3
' 40
d, T3 2
= ¢ phong dai qua guong clu k; = ——— = —— = =
b g 20 3
* 36i v6i guong phing :

d = OAI = 0.02+01A| = —40—-432 = ——l-g-gcm

dots: dym-d2=iTami kel

= 40 phong dgi qua bé k = kyk; = (+§-)(»1) - 4% \

18




déléninhAsz-lkl.ﬁs-;-As-;-cm

Viy anh qua h sau 2 lin phin x' Ia inh do, cich guong

phing 83—0 cm c6 d§ Iém -:- = 2,8cm va cing chitu véi vit.

2.3 Mt guong dit wiéng géc voi tryc chinh cia 1 guwong phdng
_.cdu lom tiéu cy f = 30 cm vd cdch guong 16m 80 cm, hai mdt phin
xg hudng vdo nhau. Mt diém sing S ndm trén truc chinh, trong

khodng giwa 2 guong. Xac dink vi tri ciia diém sing dé sau khi
phin xa 2 ldn qua 2 guong dnh ciia h¢ tring véi S

BAI GIAL : ,

+ f=30cm; 0,0, =80 cm
— "1/ Truong hop tia sing

t&i guong phing truoe
0 . ‘S | o) Ta c6 so 46 tao inh sau

' /

i é Gp . G,
| 40cm . S > S, + S,

) ' ” 0, 0,

Gtd =05 =d;d, =03,: &, =0, ;& =05,
* 46i v&i guong phing : @’y =-d; = d
» d,= 0,5, = 0,0, + 0,5, =80 -d

. d,z_ df _ (80-d)30 _ 30(80-d)

Co 02T g —f 80-d-30 s0-d
4 S, tring v&i S : taco : |

O, = 0;S; = 08 = 0,0, + 0,5 = 80 + d
. dy=80+d

.19




- do 46 : ~80*d-3_0520-dd " yéid %50 cm

o B0+d(B0-DH=30@B0-d) = d=40cm
Viy : diém S chich guong phing 40 cm.
2/ Truong hop tia sang téi guong cdu trude.

Tac6soddénhsau: G ' G, :
S —> § —> S,
o 0,
djtd, =OS =d; &, =05, ;d, =05, ; &, = 055,
o e 2 - _df 30d
* : L S .
déi véi guong cau d7) d—f - d-30
= dz'Ozsl =020I+OlS|--80+d’|
30d -~50d + 2400
d, = —-80 + =
2 T d-30 d—30
50d — 2400

* d6i voi guong phing : d°y = -d, = 1= 30

Bé anh S, tring v6i S : ta ¢6
&, =0,S,=0,5S=0,0,+0,S=-80+d
do d6 ta c6 phuong trinh theo d '
| 50d — 2400
d-30
< (d - 30)(d - 80) = 50d - 2400
 d2-110d + 2400 = 50d - 2400
d? - 160d + 4800 = 0
A’ = 1600 > VA' =40
do d6 d =80+40 =120 cm :  loaivi(d < 80 cm)
{d-80-40-40 cm (nhjn) |
Viy diém sing S djt cach guong cdu 40cm (cach guumg phing 40cm)

-80+d= (d = 30)

20
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Nh@n xét : Ci 2 truomg hgp déu cho cing 1 két qua vé vi tri cia S
Bai toan c6 thé gidi don giin hon nhw sau :
1/ Tia sing tdi guong phing trudc
Véi so d6 G, G,
S > S 1 — SZ
vd nguyén ly thujn nghich anh sing ta c6 thé suy ra khi S, 12 v§t qua
guong ciu thi S; s& 1a anh ; do 4o S, = S cho tasuy ra :
Gp _ G,
§ ——>§, v S¢e——=S§,

Péi véi guong phing :
Djt 0,5 = x > 0 thi vi inh d6i ximg nén 0,8, = x
do d6 d6i véi guong cdu S; la dnh & vi tri d” = 80 + x

viSlavitoviui80-x=d

N
Q do do : theo cong thirc
S Y s '
— 0s 1 1 .1
Yes £ ¢ d
NES R 1__ 1, _1
N 30 80+x @ 80—x
= phuong trinh bjc 2 theo x :
x2 = 1600 = x =40 cm (logi nghi¢m im)
2/ Tia sdng t6i guong cdu trutc G, G

P
S — $°; 75'
Ding nguyén ly thu:,m nghich anh sing 1y luin tuong ty ta cung
phii co

G, G,
S$ ——=§, @  S— g,
Vi duva vé phuong trinh theo x ta ciing c6 két qua nhw trén

Pap s6 : S ciach guong phing 40 cm

a1




2.4 Khodng céch gura guong phéng va guwong cdu I6m tiéu cy
rFa L mdt phan xg cua 2 guong hwong vdo nhau, guong ph(ing
wdng goc voi truc chinh cua guong lom. Tim diéu kign cua 1 dé
dnh cia 1 diém sing S ndm trén truc chinh, giga 2 gwong, sau 2
ldn phdn xq, tring voi chinh né. Xac dinh vi tri cua vdt khi diéu
kién trén dugc thoa.

BAI GIAI
Ta ¢ so d6 sau G, G,
: S > Sl —> 32

Theo nguyén 1y thuin nghich anh sing khi S, li vjt cia guong
cdu S; 1 inh do 46 néu S, tring voi S thi :

G, G,

S— »8 ; S$=8S——s8,
Gpixlﬁkhoéngcécht&Sdc‘nguongphing:tacé:OS-x-OS,
(Anh d6i xung), do d6 dGi vgi guong ciu 1\
-VitSovitidel-x 2 \
-Aoh S, Gvitid =1+x 5‘4 / 5 \

—r \

Theo cong thic 11 + 1 465-* N

f I-x Il+x i N
ta ¢6 phuong trinh : 12 - x2 = 2If 4 S

x2 =12 .2 = I(1 - 2)
. D& phuong trinh niy c6 nghi¢m ta phdi c6 didu ki¢n 1-2f 2 O

hay 1 2 2f

- Xét truomg hop tia sing phin xa trén guong chu trudc.

Ly lujn tuong ty ta cing suy ra didu ki¢n : 1 2 2f.

Khi d6 vi tri vt cach guong phing 1 dogn : x = VI(T=20)

Viy didu ki¢n d¢ dnh sau 2 lin phin x3 lién tip co thé tring véi
vjt la 1 =2 2f , khong phy thuge thir ty phin xa.
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2.5 Cho 1 h¢ guong phing va 1 guong cdu 16i tiéu cy £, Hai
guong cé mdt phin xq hutng vio nhau, guong phéing wiong goc
Wi truc chinh cia suong 10i, céch guong I6i 1 dogn «x. Mét wit
sdng AB ndm trén truc chinh gilta 2 guwong, vudng géc véi tryc
chinh. Chitng 1 rdng ta khong thé tim dugc 1 Vi trl ciia AB dé h¢
cho dnh sau 2 ldn phin xq 6 vj tri cia vit AB. Xdc dinh vj tri cia
Wit - d0 phdng dai dnh. '

BAI GIAI
Ly lujn tuong ty nhw bai 2.4
Ta c6 két qua : Vj tri ca vjt d¢ anh cudi ¢ vi tri vjt thda phuong
trinh :'* d; =1 (1-26) (1) (Truomg hop tia sing t6i guong phing trude)
hojc * d2 - 21d + 2If = 0(2) (Truong hop tia sing t6i guong cdu trudre)
Véi A =122
Trong ci 2 truomg hop ta thiy vi f < 0 (guong ciu 13i)
nén s6 hang 1-2f>0
Do d6 : phuong trinh ( 1) va (2) luén luén co nghi¢im
- Trugng hop 1 : nghi¢m d = + VIT=25)
Nhung vi VIT=20) > |
Do d6 : nghi¢gm d = = VICT=21) : khéng nhjn
- Trudng hop 2 : 2 nghi¢m. [ d =1 + VIT=21) -
{ d=1-VIT=2h <0
Béu khong nhin duoc vi Khong thoa didy kitho<d <1

Tém lyi : khéng c6 vj tri ndo cia vijt s:'mg‘trong khoing gida
guong phidng vi guvng cdu d€ dah cia vit sau 2 lin phin xg
litn ti€p trén 2 guong ¢ cung vi tei véi vit.
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Chi dé 3 |
GUONG PHANG + LUONG CHAT PHANG
GUONG PHANG + BAN MAT SONG SONG

3.1 Mgt chu dyng nudc 6 ddy phéng tréng bac, l6p nwdc trong
chiu o6 bé cao 10 cm chiét sudt nudc ld f;— - 1,33

‘1) Chiéu vdo chdu 1 tia sdng don sdc nghiéng 45° so voi mdt

mede. Tink khodng chch tk diém tia i di vdo mgt nwdc dén diém
16 ra ciia tia phdn xg ra khoi mdt nieoc. :

2) Chdu phdi nghiéng 1 goc bao nhiéu dé tia phdn xa ndi trén
khéng con l6 ra khéi mdt nuoc,

_3) M§t nguvi soi mgt vdo chu khi ndm ngang sé& thdy dnh minh,
cdch xa bao mhiéu néu mdt nguoi dy cach mdt nudc 10 cm.

Kich thutc ciia chau di dé thi nghiém trén thuc hign dwgc
®al hoc T8ng hop 77-78)
BAI GIAI
1) Goi 1 dim tia t6i mjt nudc, J 1a diém tia 16 trén mjt nudc.
Do tinh chit phan xa, ta suy ra I, J ddi xing qua 0.
Viy =210

Trong tam gidc vudng
JOH; ta c6 ; 10 = OH.tgr

Do d6 : 1J = 2 OH.tgr (1)
Dung dinh lujt khic xa tai 1:

sini . sini
— =n » sinr="—
n

“\\\\\.q TRITTTLESNS

sinr

. 2e V'_Z__ (Y]

- sin“t n sin1
»cosr-\/l-smir= )l— =

n? n
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o pu SO _ sini n______sii__ o
BT st n Vol -sindi Vil - sini.
L - sin i
thay (2) vaio (1) ta cd : 1) ,ZOHW
thaycécgiétriOH-lOcm;i-45';n-;tacéké'tquz'l:

IJ = 12,5 cm.

2/ Khi nghiéng ch§u 1 goc a v&i phuong ngang, tia phin xa t6i
mjt thoang c6 goc tdi : i" =r+2 a

Bé khéng co tia 16 ra mijt thoang ta phai
coi'2 igh

® r +2a 2 igh

/’ 9igh'" 48
vz
.MitkhéCSinl'"s'Lnl=-sm£=~—2—-=-3—‘/—7—-0’s3
n T4 T4 s
3 3

do 46 az¥

3/ Ta c6 so 6 tao anh sau

LCP(nl-l;nz-g") GP LCP(n,-:;';nz-l)

- Béi vdi lvgng chdt phing (khong khi, nuwéc) vi mit nhin theo
phuong vuéng géc véi mit thoing ; ta co thé ap dyng cong thic

HS n
B o ms =25 =t 02,
nl nz n, 3 3

- Béi véi guong phing :
490 70
OS:+OH+HS|-10+'§-="§'cm

25




ts, Do tinh chidt d3i xung anh S, cua S| cich
\ .

15(“‘“) guong 1 dogn 70

* 082 =08 = 3 m

- B6i véi lugng chit ﬁhﬁng (nude, khdng
khi) ta co

" .

!
|
h
o
{

n
< HS, = “2HS, = -2 (0S, + OH)
¢ nl nl
e o120 _ 3100 _

HS, <G +10) = () = 25em
3

Viy mit nhin thy dnh cich minh 1 dogn
SS, = SH + HS, = 10 + 25 = 35 cm

3.2 Mgt diém séng A dit cach guomg phdng 1 dogn 50 cm gika

A vi guong phéng dit 1 bin mdt song song bdng thiiy tinh cd bé

ddy e = 6 cm, chiét suét n = 1,5, song song theo hudong gn wibng
g6c véi guong thi dnh A’ cia A cich guong bao nhiéu.

®ql hoc Kh&i A 81-82)

BAI GIAI
d=6cm;n=15
Ta ¢6 so 43 tao énh sau :
—_—t BM G BM
' A —nA —pAy—>A; B A’
Oa H A Chon chiéu duong la chiu anh sing

- BSi voi ban mit song song : vi mit
djt gdn nhu vuéng goc véi guong :
ta ¢ th€ &p dyng cdng thic :

2 LJ , . phin xa (h. v&)
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— -1
AA| = —e = " (Vl AAl < 0 Anh dich chuyén theo

chiéu anh sing 16i)

1
)

—1 %0 = OA-—c(

— —— n—-—
Suy ra : A0+OA, = —e(

= OA[ = =—¢
- B3i v6i guong phing :

—_— -— -1
A0, = =0A, = OA;=c(—) -DA

- BGi véi ban mijt song song

—— - 1 * ] I3 >
AA; = ¢(—) (Anh dich chuyén theo chidu phin xa)
— ——— n-—1
. d Azo + OA3 =¢ ( ) i
= OA3 (A—'_) Azo = e( ) + OA2

OA; = ¢ (— - Htel - )-EX )
Khoang cach giira vzfxtj va anh cuéi cing :
Thay giétri,cﬁam—:,d'(l) vao ta ¢o :
m=m+zc("“) -OA
Thay cac gia tri OA = 50 cm ; e=6cm n-15vaotdco

26( )—2.50---96cm'

Viy dnh A’ = A; cach A 96 cm, cich gu'o'ng 46 em

Vi : o—A§=2e(n )—OA-26( —1 _so

OAj = - 46 cm (diém A; phia sau guong ao0)
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3.3 M¢t chiu co6 day ndm ngang ld 1 guwong phéng. Mjt diém
sing A phia trén ddy chdu cho 1 dnh A'. Khi d6 1 chdt long trong
suét vdo chdu dén 1 dj cao h = 12 cm, nguoi ta thdy dnh A’ dich
chuyén 1 dogn A d = 8 cm. Tinh chiét sudt cia dung dich.

BAI GIAI

¥
o |

A
W

>
—— e —— —

~ (AT HEERERKTKRENEKNSS
| Ay
Y | L
-A
- Khi chua do chit 1ong. Do tinh chit d6i x\mg cia anh va vat ta
co: OA = OA°
- Khi d6 chit 1ong : ta ¢6 so dd tgo anh sau :
LCP (n; =1;n, = n) Gp LCP (n; =n;n, = 1)
A - > Al __>A2 — A3
o’y .0 a 3 . }lA HA'
* PG voi lugng chat phang : ta ¢o : TS

»HA, =nHA = OA, = OH + HA, = h + n.HA
* PGi voi guong phing, taco : OA; = OA; =h + nHA
= HA;=HO +OA;=h+h+nHA =2h +nHA

HA, HA;
* Bon véi lugng chit phing : Ta co : T =T
HA 2h + nHA
» HA; = |2= n" .=-2t—:‘-+HA
1
2h

= OAy=HA;=OH = 2% +HA - h—h(——l)+HA

Khoing cach gida danh A* va dnh A,
Ad-IOA’-OAsl-IOA-h(12-1—~l)-HAl
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thay OA = OH +HA = h + HA
2
tac():Ad=|h+HA—h(:2‘-—l)—HA|-lh-h(;-—l)|
. . 1
' = 2h(1 — -
20(1 =)

2h
2h - Ad

thaycﬁcgiétrih-licm;Ad-8cm

L2123
2012)-8 2

> . ‘n=

J
3.4 Mgt var séng AB duge dt trong khodng giita 1 guong phing’
P wvd 1 bin mdt song song nhw hinh vé.

1) Chiing t6 rdng c6 2 dnh céa AB qua hd.
®) 5

T

A

2) Cho biét vt ddt cdch guong 20 cm, bé ddy ciia’ ban mdt song
song e = 9 cmm, chiét sudt n = 1,5. Xdc dinh Vi tri, tinh chat cia
cdc dnh.

3) Chieng t6 rdng Lhoang cach gira 2 anh luén luon gdp 2 ldn
khodng cdch t vt i guung.

BAI GIAI
1) Chum tia sang xuit phat t vjt AB gdm 2 phin :
- Phin 1 : qua bin mjt song song cho 1 &nh d0 A’B" theo so dé
BM ’
_ AB— AP
- Phin 2 : d6i guong phing, phin xa qua bin mjt song song cho
anh A2B2 theo so d6 sau :
' G BM"
AB ;AIB‘ ;Asz do do hé cho 2 ?mh
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2) Xac dinh dnh A’B", A,B,

. ‘ —_— -1
Ap dyng céng thic AA’ = e(n " )
Chiéu duong la chiéu anh sing phin xa ti guong.
—— — Ve -1
Ta co thé viét:  AA® = AO +OA® = e(—)
— -1 — -1 —
> OA' = ¢(>—) - AD-= ¢ (—) + OA )
G / ' Thay céc gia trj OA= 20cm ;
B*b‘l'——l n=15;:¢=9m, tacod:
' . : .
(S 15—
0 A‘, | O™ = 9(*5) +20 =23 em
' U Viy anh A’B’ 13 anh do, cach
guong 23 cm.

* Xac dinh Asz
- D3i v&i guong phing ta ¢6 : OA; = —0A

—_— n-—1
- Péi véi ban mijt song song : A|A, = ¢ ~)
— — n-—
> A|O+OA2 ( )
> OA, = ¢ -A0 =
E ]
ok, = e A=Yy - GA

naycécgiétriﬁ-."\_-ZOcm;c-Qcm n=15; ta co :
OA; = 9(1‘5"1)—20-- 17 cm

Viy anh A;B; li anh #o, cich guong 17 cm

NTeQyva)taco (1) -(2):

—_— -1 -
OA" — OA, = ¢(———) + OA — e (—) + OA = 20A.
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AA” = 20A hay OA = —

K&t qua ndy cho thiy khoing cich gida 2 anh luén ludn gip
2 lin khoing cich ti vjt téd guong.
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Cht 4é 4
Hii GUONG PHANG + LANG KiNH

4,] M{t Wing kinh tam gidc vuéng cén ABC, niéf huyén AC trang

e canh AB = Bc = 3 cm. Mt diéin séng S ndm trén dudng wong
gbc voi AB tgi trung diém I vd cdch
diém ndy SI = 60 cm, chi chiét sudt
cia ldng kinh n = 1,5. Xdc dinh vi tri,

tinh chét cia dnh cho boi hé. A

S I

BAI GIAI
Theo d6i dudmg di cia tia sing ta thiy : sau khi khic xp tai mjt
AB, tia sing bj phin xa trén guong AC (nghi¢ng 45° so véi phuong
SI), sau d6 lai khic xa tai mjt BC cho tia 10 ra ngodi. Do d0 ta c6
so 4 tgo anh sau :

LCP (n, =1;n,=15)  GP LCP (@, = 1.5 3m, = 1)
s G 5 — S, > S,
/ ls, PSi voi luomg chit phing
/ | .
\\\ L/ I (m=1;m=15);taco:
. R I IS
//' A 1 '!l§=-t_1_l’]s = n.IS (n, = n)
, " } s ,
[Ny .
! > Pdi véi guong phing AC ; taco :

(o]
+ 4 »- \
—g(‘ 3 \ 0S, = OS, (T/chit ddi xing)
b T < Do d6 :
0S, = S;1 +10 = nlS + 10
Ddi voi luomg chit phing

(n; =n;ny=1)
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. IS, s, JS, JO+0S, 10+0S,
Taco: — = T = ]S3 - —= = =

n
10 + nlS + +
15 = 10 n.].S 10 _ 210n nls _ ls+2]2

Thay cic gia tri cia IS = 60 cm; n = 1,5 ; lO-ATB=‘g--l,5cm

Ta ¢o : 183 = 60+2—é-6"cm

Dya vio so 66 tg0 anh ta co the biét

S 12 anh d0 cda S d4i voi ludng chit phing, do d6 tré thanh vit
thjt dGi voi guong phing. Theo tinh chit cia guomg phing S, st la
anh do, nén S, di v&i ludng chit phing sau tré thanh vt thjt va do
d6 anh cudi cing Sj3 la anh do.

Tom lgl qua ling kinh ndi trén S cho anh ao S; cach trung
diém J cia BC mgt dogn 62 cm.

_4.2 Mgt guong phing va mot ldng kinh chiét sudt n = V3 dugc

sdp dgt nhi hinh vé. Mgt AB song song
voi mdt guong. Mgt tia toi SI vuéng goc A D
voi AB sau khi truyén qua hé c6 tia 16 E
0 mdt AB. Tinh goc lo. Cho A = 30° I

' S

——Q.———I
B
BAI GIAI

Khio sit duong truyén cla tia sing, ta thiy :

-0 mit AB : co hi¢n tugng khic x anh sing : tia khic xa truyén
thing dén mjt phan cich AC'

-OmitAC: ny=n=v3i>ny=1

Véi goc toi i = A=30: (goc ¢o canh tuomg ing vudng goc)
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V3

Gocglmhan smlgh 73=—— = i<igh
J K. D "
Do 46 ¢6 hién tugng khfxc

x2 anh sang.

s‘ .
. sinr=nsini=nsin 30°
K~ 1 V3

= \@5=7 =>r=60

Tia sing truyén thing dén
guong CD.

-0 guong CD : tia sing
toi dudi goc tdi i = 30° (chimg
minh bdng h¢ thic lugng trong
" C tam giac thuomg)

‘do 46 goc phan xa i’ =i = 30°

Q('J’mitAC:nl-l<n2=\/§

C6 tia khuc xa véi goc toi i = 0°

Thjt viy trong tam giac JKH ta thiy j= 307 ; K = 60° ; do do
- = 90, nghia la tia phan xa HK vuéng géc véi mit phan cach AC

- Tai mit AB : tia sang di tir n, =V§>n2-1dum goc toi i =
A =30° (g6¢c ¢ canh tuong tng vuéng goc)
Vi i < igy nén cho tia 16 ra ngoai ddi go6c 16 r vai :
nsini

= ﬁ.sill30=l/2§

sinr =

!

Viy goc 16 r = 60

4.3 Mgt ling kinh tam gidc déu ABC, chiét sudt ny = V3 cé mgt
AC trang bac dwgc ghép voi 1 ldng kinh vudng cdn BCD chiét sudt

v3
n = —2- nhie hinh v@
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4

i

: . oI
Mgt tia t6i mdt AB dudi goc i 60° S

khdo sat duong di cia tia sang. iy

BAI GIAL :

- Tgi mjt AB : anh sing di t khong
khi ny = 1 vao ling kinh ABC (n; = V). - 0
Ap dyng dinh luft khic xg, 1 ¢6 :

~. V¥

1y Sin 60° 5 ' '

ny ,
Vi goc B = 60 * nén-tia kbic xs luon ludn t6i mit AC
- Toi myt AC : huh shng bi phin xa ; goe 161 i = A - 1 -30"
» gocphinxg i’ =30° | o
- Tpi mjt BC : anh sing di t& moi truong n, = V3 sang mbi'truong

[
H

V3
nz-—z—dut'rigéctéi,'

jeK=C-¥

=60°-30°=30"
Géc gidi hun . ij,h

Lo m 2 1 VT

Viy i <igy = 45°

Do d6 ¢6 hién

tugng khic xg tai mjt
BC.

n|Sini-\/3'sin30’=_\/_7_.t_4s.
nz . l 2

3

géckhﬁcxa:sinr-
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- Tai mjt BD : Vi goc CBD = 45" do do tia 161 KH vuong goc
véi mijt aD. Thjt viy ta co

A
- H = 180° - (CﬁD + BKH) = 180 - (45 + 45) = 90* -

Vi tia &1 vudng goc mjt phin cich nén tia co truyén thing ra méi
trudng ngodi.

4.4 MGt ling kinh tam gide vudng
ABC wuéng tai. A va C = 30" ; chiét
sudt n = 3. M3t BC mrang bac. Mgt
tia séng tdi mdt AB dudi géc i 60°
nhu hinh Ve, Khdo sét duong di cia tig
sdng. )

| BAI GIAI
: Tai mjt AB ; |
.y . . \ sini  sin60° 1
Bl'nhl_uétkhucxachota:smr-—-‘;fs‘73—-=E
- r=30" |
Vi goc B = 60", do 6 moi tia Khiic x3 ddu 161 mjt AC
- Toi mjt AC : tia t6i dudi goc t6i J, = A - ¢ = 90° - 30° = 60°

- .. 1 1 VI o n . V3
{\iécgtélhgnsmxgh-;=73'='3—-0,57<sm60 =3
‘\ . ' d0d6 i>i‘h

A . Co hi¢n tuong phin~xp

phin tai mjt AC -
géc phin xa 32 = 3, = 60°
- Tai mjt BC : tia sing

dén mjt ndy dudi goc t6i
Kl vai

C




K, = 180" - (C +1; + 90) = 180" - (30" + 30" + 90°) = 30"
Do dé goc phin xa K, = K, = 30°
- Tai mjt AC : tia sing t&i mjt niy dudi goc tGi
i=0
do H=180"-(Ks+C)=180"-(60" +30") =90"
Viy tia 16 ra ngodi truyén thing
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Chli dé 5
HE GUONG PHANG + THAU KiNH

G_ﬁuét thdu kinh h§i tu L, tiéu cie f = 10 cm va 1 guong phdng
ddt wvubng goc wvoi truc

chinh ciia thdu kinh vd cdch kL, G
thdu kinh m¢t khodng 40 cm. 8
Vit séng AB ddt vudng goc
VGi truc chinh cia thdu kinh T 0 2
ndm ngodi khodng thdu kinh A
vi guong vd cdch kinh mgt .
khodng 20 cm. Xdc djnh vi tri, *
tinh chat, d§ phdng dagi dnh
qua hé. Ve dnh.
BAI GIAI |
Ta ¢6 so d0 tgo &nh sau L G L
AB——>A B,——»A,B, —»A;B,;
0, 0, 0,

Chon chidu duong la chidu anh sang ti vit t6i thiu kinh va guong
(twr trhi sang phii)

dit:d; = A0 ; &' = O)A; ; dy = OpA| ; &, = 0zA; ;
d; = A0 ; &'s = OA; _

df _ 2010 _ 200
‘ d-f 20-10 10
» 4y =0A; = 0,0, + 0,A; = -40 + 20 = -20cm

BGi véi thiu kinhtaco : d° = = 20 cm

PGi voi guong phing : d°y = - d; = 20 em

» dy=A0, = A;0,+0,0, =40 -, =-20-40 = - 60 cm

ddi voi thiu kinh vi chitu duong nguye chidu anh sing tGi thiu kinh
(chidu anh sang phin x ¢ guong) do d6 : ta thay f bing (-f) trong
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1 i 1
2 4 X kiﬂh —_— 4 -
¢ong thire thiu -n- ety

A=) _ (-60)(~10) _ 600
d3—(-f)  —60-(-10) -50

dodo:d;= = —12¢m
Vi chiu duong nguyc chidu anh sing nén qui uoc vé tinh chit
thjt do cia vjt cing dio ngugec.
" Dodé: d’3 = - 12 cm < 0 nén anh cudi cua h¢ 13 anh thjt, cach
thiu kinh L : 12 em

. dl dv3
* Dg phong dpi cia h¢ k = k kyk; = (-El‘) 1 (—‘&:)

20 -12 1
k= (‘20)(l) (—60) =5 G
V& anh AL '
B B
A ks

4

5.2 DGt 1 thau kinh hji ty tiéu cw 20 cm trude mét guong phéing

sag cho truc chinh cia kinh wiong goc voi mdt phing guong va
" cdch giwong 10 cm - Mgt var sang AB cao 3 cm ndm vuéng 80c Voi
truc chinh diege ddt gitca thau kinh va guong, cach kinh 5 cm. Ching
t6 hé cho 2 dnh. Xdc djnh vj tri, tinh chat, dj cao cdc dnh.

+ . .
B_———. BAI GIAI
Chim tia sing xuit phat i vjt
0 r Ia’ gém 2 phin
A l - Phan 1 : qua thiu kinh cho 1
inh A°B’
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AB— . AB’

- Phin 2 : dén guong rdi phin xa qua thiu kinh theo so dd sau :

Do d6 AB cho 2 dnh A'B’ va A;B; qua h¢
- Xdc dinh A’B’ : Chon chidu dvong ti trai sang phdi nhu hinh v

ditd-m-Scm;d'-O,A'tacézd'-Eg—f-g
o300 _ 100 20 o
5-20 ~IS 3
-20C
& 3 20
B- l' '-k'____=_ = —
Q phong dyi d s 3

n
33 cao anh A'B’ = [k| AB = :32- 3 =20 c¢m

Anh A’B’ 1d danh 30, cich thiu kinh -ZSQ = 6,67 cm, cao 20cm.
- Xac dinh A;B; dya vio sor dad ()

Bjtd, = OA ' &'y = 03A; 5 dy 1 A0 5 d'y = O1A,

* PGi voi guong phing : &'y = - d; = - Sem

» d,=A;0; = Aj0; + 0,0, = 0,0, — ', = 10 - (-5) = 15cm

* PGi voi thiu kinh
gy S 15.20 300

"L-f 15-20 =5

= —60 cm

d
4§ phong dai qua h¢ k = ki ky = (l)(-—a-?'-) ===
2

P cao anh A;By = k| AB = 43 = 12 cmn
Viy dnh A;B; li énh do, cich thiu kinh 60cm 3 cuo 12cm
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5.3 Mgt vt AB =3 cm dgr truve 1 hé gdm : théu kink phén
ky tiéu cy 30 cm va 1 guong phdng c6 mar phan xa huvng vé phia
thdu kinh, wuéng géc véi truc chinh va cach thau kinh 10 cm. Cho
biét khodng cich ti vit dén théu kinh la 60 cm.

1) Xac dinh vj tri, tinh chat, d& lon cia anh qua hé.

2) Xét truong hop guong phdng ghép sit véi thdu kinh phan ky,
trong truong hop ndy ching t6 h¢ tuong duong véi 1 guong cdu
Ji ; xdc dinh tiéu cy ciia guong cdu.

lo
BAI GIAI
Chon chiéu duong nhw hinh vé ; ta ¢6 :
1_\—5-,'-60cm;6,'(-)—2-l-'0cm;f--30cm

1/ Ta ¢6 so 46 tgo anh sau :

L G L
AB——‘-——#AIBI -—0—>A282 —-—0—’-A3BJ
o] 0, 0
—3 b G ) — —
» dat d| = AOl M d’l = OlAl;
1 % 01 4= OA; ; &' = 0A;;
A —_— —
J E d; = A0 ; 'y = 0,A,
* PSi voi thiu kinh ta ¢o :

-——-dlf = 80(=39) - 1800 = -20 cm
d—f 60~(-30) 90 )

&,

> dy= OA] = 0,0, + O,A, = d', - 1 = 20 - 10 = -30cm
* BGi v6i guong ta 6 : d' = - dy = 30 em
® d3= A0, = A0,+ 0,0, =-1-d", = -10 - 30 = -40cm.

* DGi voi thifu kinh : vi chidu duong ngugc chicu anh sang (phin
x3) toi thiu kinh ; nén ta c6 :
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ds( D _ (-40)(+30) _ 1200 _ _x_gg.
—(-f)  —40-30 70 10 "

d’; =

. &, @y
46 phong dai qua h¢ : k = k;kpky = ("’J‘) 1) (""d—)
| 3
. 170
1
- (""‘) n ("_'") =3

B4 on iah : A3B; = NA,B;-%.:& =2cm

7
Vijy énh cudl cing qua hi li dnh do (d’; > 0 nhung chiéu
duong nguye chilu dnb sing), cich thfu kinh ﬂ s 4§
¢80 é-cm.
7

2/ Xét truomg hop guomg phing ghép sit véi thiu kinh
o/ Trong truomg hop niy 0,0, = 0 ; do d6 cic kit qud trén
thinh d, = 60 cm » d°; = - 20 cm
dy=d’y =-20cm
d;=20cm ; dy3=-d;=-20cm
oy d(=f) _ -20(+30) _ =600
dy-(-) -20-(30) 50
dj phong dgi qua h¢
1

k =k kykjy = (+ )(1)( - D=5

= +12cm

d9 16m inh A3B; = [K.AB = -5-.3 = 0,6 cm

, V{y anh cudi cing qua h¢ li dénh do, cich thdu kinh 12 cm,
4§ cao 0,6 cm ’

b/ - Ching t6 hé tuong duomg véi 1 guohg ciu 16i.
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Trd lal cic ky hitu ta cé : o .

d =d=KO;d'= OjA; : & = OA; ; 0y = Gay ;

dy = A0 ; &'y = O}A; |

khiO, =m0, = O;taco
dy=d=A0,d' =OA; = d;; ', = OA; = ~dy ; 'y = OA,
+B6ivditlufpk(nhtaeé:

111 1 1 1
T m S=m o T o — === m ===zx o4 = (]
f"OF " &, T, ™ F"FA T W

+B6ivéimmgphﬁng:d'z--dz-54_\;--0A|(2)
+ BGi véi thiu kinh : A

1 1 1 1 1 1
H "¢ ey ™ TFTR SO

Te (1)@, () ;tasuyn:

1 1 2
= — —

OA * OA, OF _
Goi F 1a di{n 36i xing véi F qua O : Ta ¢ : OF = -OF

Do d6 h¢ thirc trén o6 thé vidt

Bi'foigzg;d'm;_d’-mtacé:;l-a—+—

G
H§ thire ndy cho phép ta két lugn b¢ thifu kinh phin ky ghép
sét véi guomg phing tuvng duvmg véd 1 guong ciu I3i cb ticu

f
cwe ifg) =5
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5.4.P4t 1 vt AB wibng goc véi truc chinh cia 1 thdu kinh hji
tu "8 ci-20 cm. Sau thdu kinh dgt 1 guong phing wuing goc voi
truc chinh cia kinh va cdch thdu kinh 35 cm thi thu dicgc 1 dnh
that chi cao bdng 172 vgt. Xdc dinh vj tri cia vt

- BAI GIAI
Chon chiéu duong nhw hinh v&
Ta c¢6 so d3 tgo dnh sau : TK G TK
0, 0, 0,
Pjtd = d| - ‘A—é-; H d’[ - OlAl H dz - OZAI H d'z = ozAz
d3 = A20| H d‘3 bd OlA3 B + i
- B6i véd thiu kinh taco = ] o o1
. df 20d A
&) ===
d-f d-20

dz - OZAI = 020‘ + OIAI
200, _ =154+700
d-20 d-20
15d - 700
- Béi voi guong phing d°; = - d; = 420

'dfl-35'

=’d3 = A20l = A202 + 020| = "d'z -35

_154-700 . _ =504+ 1400 _ -50(d - 28)
d-20 T d-20 d-20
v e v v e d; (=)
- DGi v6i thiu kinh ; taco : &'y = ——
dy = (=D
-20 ~50(d — 28) .
0 n d-20  _20.50(d-28) _ _100(d - 28)
37 —50d —28) 40  —30d+1000 3d — 100
d-20 .

. d d3
P§ phong dgi qua h¢ : k = kjkyk; = (—‘a—l)(l)(—-(g)
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100(d 28) d-20 2000

k=32 20) M55 100 " “so@-28) ~ 5a(3d - 100)
- i__
3d - 100 .
1 40 1
id thic o : |kl =< P = %
Theo gid thiét ta ¢o : k| 5 do d6 3 - 100 >
Phuong trinh niy cho 2 nghifm : 20/ wn vi 0 o
! 2 100 (gg - 28)
Vo ge 3 °m » dy= —-2'6———— = —-3—cm<0
('—) - 100
vd d=60cm=» d';=-40cm<0

vi d’3 < 0 ung vé&i dnh thjt nén ci 2 nghi¢m déu nhjn.
Do d6 ¢o 2 vi tri cia vt cho anh cudi cing 1a anh thjt va bing

"' atlad-60cmvad-'2£cm
2 3

5.5 Dgt 1 guong phing wodng gic voi truc chinh cia 1 thdu
kinh hgi tu tiéu cuw 20 cm va cach kinh 30 cm réi cho hé tinh tién

e phia vt sing AB ndm cdch kinh 60 cm, wdng géc voi truc chinh,
Khdo sdt dnh cia AB qua hé (vi tri, tinh chat, dj phéng dgi).

BAI GIAl
Ta ¢6 so dd anh sau TK G TK
N Pjt
—4 R -
b E d-dl=AO,;d'|=OlA|;
I al e dy=0A;; d’5 = 0A,
. 4 dy = A0, ; d'y = 0)A,
v B¢ ¢6 thé khio sat vi tri, tinh

chit va dg phong dai céa anh

%
o
= 45




qua h¢ khi bé tinh tin, ta ¢6:0,0, khong d5i
VA d=d, = AO, : thay ddi
Do 6 ta phii xic dinh sy phy thugc cia ds, k theo d
* Péi véd thiu kinh ta ¢b :

, o Gf 20d
¢ Tt " d-20
1

> dz - o:Al = 020| + OlA| = .30 + d‘] .

204  —10d + 600
- 230 + =
d-20 d-20
-B&véigmgphing:d‘z--d;-l%:z—:og
, ' 10d —
dy = A0, = A;0; +0,0; = -30 - d'y = —30—%02

—40d + 1200 _ —40(d —30)
d-20 d-20
- DSi v6i thiu kinh : (chitu duong ngu'qc'chiéil anh sang) do 46 :

2 —40(d — 30)

d;'

g.o- B0 T d-20  800@-30)
3 dy- (- —40(d ~30) 4o —204+800
d—-20
.. _ 40(d ~30)
T3 = —gv40 M

d d
Bg phong dgi qua b : k = k, kyky = (...-E:-) (1) (--d—j)

20 40(d-30) d-20
d=20" —d+40 ' —40(d - 30)
— ‘
| 40 -d ,
L3p bing xét ddu cia d'; va k & (1), (2) theo d v6i 0 s d < 60cm

k=

k (#3)
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d 0 30 40 60cm
d-30 - ¢ + +
40 - d + ‘ + 0| -
d’s (-30) - 0 + - (-60cm)
S ]
k 1/2 + 2 + - -1

K&t qua bang xét ddu cho thdy
- ¥hi vjt cich h§ 1 khoing d véi d = 0 (vit djt sat thiu
" Xina)-thi dnh cudi qua b Li dnh th{t (&’; = - 30 cm < 0 nhung
chitu duong nguyc chitu dnh sing), bing 5, cich thiu kinh 30cm.

- Khi 0 < d < 30 : h¢ cho énh th{t, cing chitu v{t

- Khi d = 30 cm : h¢ cho #nh sit thiu kinh, c6 d§ lém gip
2 vit

- Khi 30 < d < 40 cm : h¢ cho dnh do, cing chitu vit

- Khi d = 40 cm ; h§ cho anh ¢

- Khi 40 cm < d < 60 ecm : h§ cho anh thjt, nguyc chiéu vjt

- Khi d = 60 cm ; h¢ cho dnb th{t, cich kinh 60 cm, bing
vt va nguye chitu vit.

5.6 Cho 1 thdu kinh hji tu tiéu cir f. Sau thdu kinh dgr 1 guong
phiding wudng gbc VGi truc chinh vd cdch thdu kinh 1 khodng 1 = f.
MGt vit sang AB ddt truge thau kinh vuing goc voi tryc chinh, cdch
thau kinh 1 khodng d.

1) Tim diéu ki¢n cia d dé dnh cudi cing qua h¢ ld dnh thgt

2) Chitng minh dnh cudi cung qua h¢ va vat luén luon doi xing
qua 1 vi tri cd djnh.

3) Xdc dinh vj tri ctia vat, dé anh cudi cing ¢ vi tri tring voi
vdt.
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BAI GIAI
1/ Ta ¢6 so d6 tg0 dnh sau :  TK G TK
AB —A B, —>A,B, —»A,B,
Chon chiu duong nhwr hinh vé
ditd; =d =40, ;& = OA,;d, =~ 0pA, ; &'y = A,
d3 = A0 ; &'y = O,A; ngoii ra 5,0, = I = f

- - DGi véi thiu kinh :
+

—_— G d.l - ._d.f__
d-f
j E d2-02A|=020|+0‘Al
O 4, 02 - -f+ d.l
A 2
/ d—f d—f
«— L= X' - - BGi v&i guong phing :
2
'y = o dy = —
d’y = -d; PP
. £ f(=d+2f)
- = = f.d,= —f+ -
dy = A0 = K0, + 0,0, = £ - dry = —f4 T — = AL
- B6i voi thiu kinh (chitu duong nguye chidu anh sing)

~d + 2f

-2 (———

dy(-H d-f)_rz(d-zf)
(- f(-d+20 .~ o
d-f

d'y = =d-2f
Két qud niy cho thiy d¢ dnh cudi cing 1a thjt d°5 < 0 ; do d6
d-2f<0hayd<2f

2/ Taco d's =0,A; =d-2f
d, =AOQ, =d 4
Suyra O,A;—AO, =(d-2f)-d=-2f
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. : OA; +0,A
. - hud ' Bt WP

2
Pyt OI = -f h¢ thic ndy cho thiy

O,A; +0,A __
22— = O

Viy A vi Ay 85i xing qua | didin c§ dinh I cich thiu kinh 1

doan f theo chidu &m (titu diém cia thiu kinh) (1)
, . N 3

B¢ phong dai qua h¢ k = Kk kpky = (———‘) M (-7
hd » (- 1 = .]
| b= (7o) (). [-(d - 20—5——9—““201

dc d6 anh cudi cing va ngugc chidu véi vit (2)

%dng hop 2 két qua (1) vd (2) cho phép ta két lujn : Anh
cudi cing qua h§ ddi ximg véi v{t qua titu diém cla thiu kinh

3/ B¢ anh cudi cung & vi tri tring voi vt : ta ¢co

& =0A; =0A--d

~

Thay két qud niy vio bicu thic cia d'; ta co :
-d=d-2f. » 2d=2f =» d=f
Viy vi tri vit djt & tieu diém cia thiu kinh.

5.7 Mgt wit sing AB dgt trwdc 1 thdu kinh hgi tu, tiéu cu f,
webng goc vdi tryc chinh cia thiu kinh. Sau thdu kinh dgt 1 guong
. phéing G cdch thau kinh 1 dogn l, wuéng goc voi truc chinh cia

théu kinh.
1) Tim diéu ki¢n ciia 1 diém dnh cuéi cing cia hé ¢ vj tri cia
vdt AB.
2) Xdc dinh vj tri cia vt trong diéu kign trén.
BAI GIAI /
1/ Dya vio so dd tao dnh TK G TK

AB ——-PAIBI—-—Msz —,A3B3
Theo nguyén ly thujn nghich anh sang :
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Néu A3Bj 1 vit thi A,B, st Ia

® G anh qua thiu kinh. Do d6 khi A4B,
? @ vi tri cia AB thi A,B, st & vj tri
b / cﬁa A|B|.
T 7] 0¢, Didu niy chi xdy ra dGi voi
A / guong phing khi v{t va anh & :
{ ﬁ - Hojc dnh va vjt ¢ o (1)
>V - Hojc anh va vjt & sit guong(2)

Trwong hgp 1 : Anh & nghia li A|B; & » ; do d6 AB phii &
ticu di¢n cia thiu kinh d = f. Trong truomg hop niy vj tri cia guong
khéng anh hudmg téi két qua. ‘

Truong hgp 2 : Anh & sit guomg : A;B; ¢ sit guung nghia la
cich guong 1 dogn d° = |

. &off
do dé6 : d T-f-1-f
dé thoa didu ki¢n vjt thjt d> 0 do do 1 >
Téom lygi : )

- Néu d = f; vjt dijt & titu dién ciu thiu kinh thi moi vi
tri cia guong déu cho dnh & vj tri vit.

- Néu d » f: vjt djt ngodi tiéu dign thi d€ dnh cia b ¢ vj
tri vt thi l > f g
2/ Vi tri ctia vjt trong ditu trén{ d = f (& tidu di¢n vjt cda thiu kinh)

i el
R

d-T':f—f voil>f

5.8 Ddt 1 vit AB wubng géc Wi truc chinh cia 1 thau kinh hoi
ty tiéu cy f. Sau thdu kinh dgt 1 guong phdng ¢é mgt phdn xa hudng
Ve phia thau kinh, vudng géc voi truc chinh ciia thiu kinh, cach thdu
kinh 30 cm ngudi ta thdy ring c6 2 vj tr{ ciia vdt cho anh & vi tri
cia vat, 2 vi tri ndy cach nhau 40 cm.

1) Xac dinh tiéu cie cua thau kinh.

2) DG phiong dai anh ¢ mdi vi tri

50

»

|

[



BAI GIAl

1/ Dya trén k&t qua cua bai 5.7 ta c6 2 vi tri cua vjt cho anh &
vi tri v cich thiu kinh mdt dogn.

. ﬂ '] 1
dl f Vﬂ. dz l'__' -f vai I> f
f 10 46 khodng cich gida 2 vj tri ndy 14

fl
Ad-kll-dzl-lf—i—_—fl '
Theo gia thiét 1 = 30 cm, va A d = 40 cm. Do d6 ta ¢6 phuomg trinh
30f

f -
| ___?30— = 40 cm
. . 30f -
| - Tnoing hgp 1 : f ——_SO-f 40
) o £(30-f) - 30f = 40 (30 - )
© £2.40f + 1200 = 0
Phuong trinh ndy vé nghi¢m
' 30f
- y 1 f- ~4
Truong hop 2 : £ 30-f= 0
o £2 + 40f - 1200 = 0
< A’ =(20) + 1200 = 1600 < VA® = 40

f=-20+40=20cm
f=-20-40 = - 60 cm < 0 (logi)
Viy : tidu cy cia thiu kinh 12 20 cm.

<>

fl 20.30

2/Vitn'l:d,-f-20c1n.vitri2:d2-l_f=30;20-6Qc1n
S dyng. cac két qui cua bai (5.7) ta ¢ :
R B (1 R
P d-f i 2 d—-f
. dE-D +If d(f — 21) + 20
F2=- " 2
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_fld(f~21) + 2]
2(f-Dd + (2l - f)

D§ phong dai qua h¢ : k = k;.k; ks
k= (=S -22
W EH

Lo f o f@E=21) + 20 -9
G { 2(f—l)d+f(21-f)"d(f—2|)+2ﬂ}
£

T2f-1)d + £ - f)
-Ovitri(1):d, =20 cm =f; taco:
L - -(20)? .
" 2(20 - 30) (20) + 20 (2.30 - 20)
Anh bing va nguoc chidu véi vit
-Oviti2):dy=60cm;tach: ’
. -(20)? .
2 (20 - 30) (60) + 20(2.30 — 20)
Anh tring khit voi vit

-1

1

5.9 Mgt thdu kinh hgi ty tiéu cy 20 cm c6 truc chinh wubng géc
vi 1 guong phdng véi mdt phin xa huong vé phia thiu kinh. Trong

khodng giita guwong va thdu kinh ddt mgt var sing AB cich guong -

10 cm. Nguoi ta nhén thdy rdng hé cho 2 dnh thdt cich nhau 10cm.
Xadc dinh khodng cich giwa gwong va thdau kinh.

BAI GIAI 4-+T- q
Goi 0,0, = 1 I 8 \
H¢ cho 2 dnh theo so 44 sau : T
Svdd1: TK G'l A E"
AB——A'B’ 50124 50
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d=1-10=A0;;d =0,A°
Sodd2: G , TK .

AB—>AB—>A;B;; d,=0,A =10 cm

&', =0A[;d,= A0 ; d',=0A,

Chon chiéu duong nhu hinh v&é & so dé (1) ta ¢6 :
_df _ (1-1020 _ 20(1-10)
d-f (1-10)-20 1-30
O sodd (2) taco: d', = d; (O guong phing)
‘ d;=-10cm
»dy=A0, =A0, +0,0 =1-d;=1-(-10)=1+10

M

d'

DGi voi thiu kinh ; ta ¢6 :
__Gf (141020 200 +10)
dy—f 1+410-20 1-10 _
Theo gid thidt vi ca 2 duh A’B’ va A,B, déu la dnh thjt do do :
£0 » 00=10

1-30

£,50 » 200+10)

I-10
H¢ bit phuong trinh niy cho nghi¢m 1 > 30 cm
Ngoii ra khodng cich gita 2 dnh JA’Ay] = 10cm
Thay A'Az = A'Ol +0|A2 = +10

d, )

> d-d" ==x10cm
200+10) 20(1~10)

Thay (1) va (2) vi O : = *
ay (1) va (2) vio ta co 1= 10 1—30 10cm
@ 20 [(1+10)(1-30)-(-10)2) == 10(-10) (I - 30)
<« 20 (-400) = = 10 ( 12 - 401 + 300 )
@ -800 = + (12-401 +300)
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* O truong hgp 1 : 12 - 401 + 300 = - 800
e 12-401 + 1100 = 0
A’ =(20)%-1100 =-700<0
Phuong trinh v6 nghi¢m
* O truvng hgp 2 : 12 - 401 + 300 = + 800
12- 401 - 500 = 0
A’ = (20)2 + 500 = 900 » VYA° =30
1 =20+ 30 =50 cm |
1=20-30=-10 cm < 0 (logi)

Véil = 50 cm > 30 om ; thda didu ki¢n & cho 2 dnh cung thjt.

Viy khoing cich gida thiu kinh va guong 1d 50 cm.

Chi y.: Ta ¢6 thé suy lujn ahw sau d¢ logi bo bét 1 truomg hop;
d6 13 & so d8 (2). A,B, la vjt thjt ctia thfu kinh ; ngodi ra.A|B; 1d
anh do cia guong do d6 A;B, so véi AB ban diu i dich chuyen ra
xa thiu kinh. Vi d6i v6i thiu kinh, dnh vjt dich chuyn cing chiéu
do d6 énh A,B, s& dich chuyén vé phia thiu kinh (so véi A’B°) nghia |
la gin thiu kinh hon ; Vijy ta phii c6 : A*A; = - 10 em (nguge chiéu
duong).

5.10 Mgt giwong phdng (GP) dugc dar nghiéng 1 goc 45° so vbi

truc chinh cua 1 thdu kinh, mdt

phén xg hudng vé phia thau kinh. (@
Mgt vir sdng AB dugc ddt song

song voi tric chinh (hinh vé)., Khi

tinh tién AB theo phuong vuéng .
gdc voi truc chinh 1 dogn 20 cm kS
vé phia tryc chinh thi anh thét '

cia vt qua h¢ guong vd thiu '

kinh dich chuyén 1 dogn 10 cm !
vd cé d¢ lin bdng 2 dnh trudec.

Xdc dinh tiéu cy cia thdu kinh.

BAI GIAl

A} L

Pt
| 1
I
(
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Ta co so 46 tgo anh sau : GP ' TK
AB >A|B| > AzBZ

- Bdi véi guong phing :

Vi guong phing djt nghiéng 1 goc 45° so véi phuong tryc chinh
vi énh A,B, dGi xing véi AB qua guong nén ta c6 thé suy ra A|B,
¢6 phuong vudng goc véi tryc chinh.

8 M .Khi AB tinh ti¢n vé
\ A phia tryc chinh 1 dogn
N 20 cm thi anh A,B,

cing tinh tién vé phia
thiu kinh 1 doan 20 cm.
- B(‘)’i_ véi thiu
kih : A,B, 1a vjt thit,
[ ' Ws* Asz 1a anh
Theo gia thiét : ¢t : goi
d=A,0;d =0A,
* O vj tri ban ddu ; ta co l, —l-+-l'; kj = --—(l)
f & d d
* Sau khi tinh tién vjt & vj tri (d - 20) ; Anh & vi tri (d° + 10)
[Vi inh, v{t dich chuyén cing chidu] ; do d6 ta ¢6 :
L__1 1 d+ 10

fT+0 a0 ' BTG ®

k
Theo gia thiét ta 6 : -k-z- = 2. T (1), (2) ta ¢6 hé phuong trinh
1

1.1 1 1
cta vt @
ka d+10 d

k, d-20 el @

Te@@tasuyra: d(d' +10)=2d"(d-20)
dd' + 10d = 2dd’ - 404’
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10 d = d°(d - 40)

10d
d = 5) -
d-40 ®)
Thay k& qua ndy vio (3) ta co : .
1 1 1 -
10d d 10d +10 9-20
d - 40 d - 40
d—-40 1 d-40 1
© + - = +
10d d 20d-400 d-20
d-40 | d-40 1
o + - =
10d d  20d-200 d-20
- d-40+10 d—40+20
10d T 20(d - 20)
- d-30 d-20 1
10d 20(d - 20) 20
»2(@d-30)=d = d=60cm
, ,_10.60 _ 600
Do do d —_60440—20 30 em

dd’ 30.60

Viy tic ua thdu kinh Ia : f = =
gy tiCu cy cua thau kinh la d+d 30+ 60

= 20 cm

S5.11 Cho 1 quang hé nhw hinh ve.

L G L, : 1 thdu kinh hi tu c6
B X 4 q ticu ar f = 20 cm

G : I guong phing

x : khodng cdch t vt sang
AB dén L

a : khonang cdch gita L va

>
e O
<
KSR

G.
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1) Khi x = 70 cm, a = 50 cm. Xdc djnh vj tri, tink chdt va dé
phong dai anh qua h¢.

2) Chon a bing bao nhiéu thi énh cudi cling ¢6 chiéu cao khéng
doi bar chap x. Tinh dg phong dai.

(thi dai Hoc Tai Chdanh 92)
BAI GIAI

1/ Chon chiéu duong nhw hinh v& (1w trii sang phai)

Ta ¢é sor 6 anh sau : L G L
AB A.B, A,B, A_.’B3
Bjt d, = A0 =x:d', = OA,
dz-ml; d.z’HAz;
d3:A0; d3=0A; OH=a>0
. . xf x.20 20x
* POi vai thiu kinh ¢ = = =
Oi vari thiu kinh d°, i F %22 = %20
dy =HA, = HO+ OA, = -a + &' = -a + —2
2 1= P -a Lt 0
x(20 —a) + 20a
x - 20
) 20 — a) + 20;
* Poi viri guong phing : d*y = - d, = - X 4) 0a
- - x =20
— — —— 2 — + .
d; = A0 -A:H+ll0=-a-d'3--a+x(o ")70 204
x - 20

2(10 ~ a) x + 40a
x - 20 o
- BGi vari thiu kinh (chicu duomg chicu anh sang)

20 2(10—a)x + 40a
. d;(—1) —20d, - X - 20
Py - (-0 dy+20 2(16—;.)x+40:x+7

x — 20
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—40[ (10 — a) x + 20a] _ ~20{(10—a)x + 20a]}
2x (20 — a) + 40a — 400 x (20 — a) + 20a — 200
P§ phong dai anh : k = k; ko ks _
_(__z_q__).(l).(nolgo-a) x+20a],  x-20 )
- x(20 — a) + 20a—200 2(10—a)x + 40a
-200
‘ x (20 ~ a) + 20a—200
Apdungbﬁngsé’x-mcm;a-SOcm;tacé:
~20{(10 — 50)70 + 20(50)]
70(20 — 50) = 20.50 — 200

~20(-2800 +1000) _ 360
70(-30) + 1000 —200 13

d'y < 0 nhung chilu duong nguoc chidu anh sing nén dnh cud

cing la anh thjt, cich thiu kinh 3—165(! cm

d3 =

k=

d’s

t

P§ phong dai anh :
-200 -200

2
k= $-=
70(20 — 150) + 2050 — 200  7(—30) + 1000 - 200 _ 13

2/ B¢ anh cudi cing khing ddi vé do cao voi mei x, tir bicu thirc
ciaktacothisuyrast hyng20-a=0 = a =20 cm

Thay gié tri clia a = 20 cm vio bicu thic ktaco k = - 1

Ta c6 the tim ra két qud teén bing cach 1y lujn vé duvng di cia
tia sing nhu sau :

Pé dnh co chidu cao khéng dGi thi phdi cd 1 tia 16 sing song song
véi trye chinh ung vai tia tod tor B,

B ¢o tia 16 song song tryc chinh thi tia phin x3 ti guong phii
di qua ti¢u diém chinh cia thiu kinh ;

Nhu vjy du,m t6i trén guong phii la giao didm cla tia phin xq

qua F va tia t¢i qua F. Noi mgt cich khic guomg phii djt & ticu diém
F cta thfu kinh nghia 13 cich thiu kinh mgt dogn a = f = 20 cm
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Y7,

" n-.! o . ™ +
- €0 chict suit n = 1,5 ; ticu cy- :
R -5
fe = = a . 10em

5.12 M¢t thiu kinh phdng 1om cé ban kink mgt cdu Scm, chiét
sudt n = 15. Nguoi ta mg bac mgt phing va ddt truc chinh cia
thu kinh thing ding mdt 16m hucng lén trén. Trén mdr lom ngunii
ta d5 1 lép méng chdt long chiét sudt n. Mgt diém sing S ndm trén
truc chinh cich mdt chét long 50 cm cho dnh cudi cing qua hé¢
tring voi S. Xdc dinh chiét sudt n cia chdt long.

BAI GIAI
Ta ¢6 so 6 tgo anh sau qua hi ghép sit ;
L, L, GP L, L,
S > Sl 782 "—"—783'__'—" 84_"'é SS

Trong dé : L, thiu kinh phing 13i
co Chifzt sudt n, ticu cy £ véi '
f= "L'IT vd L, : thiu kinh phing 16m

(7]

n-1 15-1 05

- B6i véi L, : Theo nguyén ly thujn /
nghich cia dnh sing thi khi Sg la vjt w

thi S, s& I dnh qua L, ; do do véi giai %
thit Sy tring véi S, ta o thé suy ra : N
S, phi'li tn'mg vai S4.

- Béi vdi L, : Lip lujn tuong ty bing tinh thujn nghich cta anh

sing cho L, ; ta ¢6 khi S, la vit thi S3 la anh. Do dé S, tring voi
S, ta phdi c6 S, trung vdi S;.

— e o v = - o ol —

- B6i véi GP : S, 1a vjt ; S, 1a anh, BE dnh va vit & cing 1 vj
tri d6i véi guong phing ta 6 2 truvmg hop ;

* 8, va 83 & sit guong

*$, ViS¢ w

Truvng hep 1 : Néu S; & sit guong co nghia 1a sit L, ; viy S,
phii sit Ly va Sy sit L; = S phdi ¢ sat L, ; didu nay trai véi gia
thi¢t S cach L, 50 cm.
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Trudng hgp 2 : - NEu S; & o thi d6i véi L, @ §, phai § ticu

diém vt chinh nghia 13 cich L, 10 cm theo chidu anh sang.
- S, 13 anh cia L; & cich L; 10 cm theo chidu anh sang nghia 12

S; 12 dnh th§t ; ¢* = 10 cm.

véid = SO = 50 cm. Ta ¢d
10.50 S00 25
= = = == Cn

pa-d o
d+d 10 + 50 60 3
véit‘-—'lgl— > n’-l-]El
n -1 £
5 153'3'30,6 » n1-1'6

1% "2 s

3
Viy chiét sudt cia chit long la n =16
Chii § : bii toan c6 thé gidi bing cich xcm h§ thiu kinh phin ky
L, va guong phing G ghtp sit Ia 1 guong cdu 131 co ticu ey fg =

fl lo a . ” > Y ’t . 3 2 I3
—2- = —— = . Scm, h¢ khi do tré thanh 1 thiu kinh phang 16i, ticu
“cy f°, ghép sat voi 1 guong cdu 16i co titu cy fg = - Sem

Ta ciing c6 két qua n =16



| Cha dé 6
HE GUONG CAU + GUONG CAU

6.1 Hai guwong cdu lom cing tiéu cy 20 cm, cing truc chinh,
ddt cdch -nhau 40 cm (2 mdt phdn x@ hudng vdo nhau). Mgt vt
sdng AB d{t trong khodng 2 guwng cdch mgt trong 2 guong 10 cm.

* 1) Xdc djnh vi tri, tinh chat, 4} phéng daqi dnh qua AB sau 2
ldn phdn xa trén 2 guong.

2) Chiing t6 rdng hé 2 guwong cdu 16m ciing tiéu cy f, dong tryc,
ddt cach nhau 1 khodng 2f, luén lubn cho dnh cia 1 vit tht djt
trong khodng giita 2 guong & 1 vi tri bat ky, khdng phy thugc vdo
thit tw vd s6 ldn phan xa trén 2 guong.

BAI GIAI

1/ Ta co so d6 tgo anh sau

So 43 1 : Tia sing d&n O, truve

0 0,
B / So d6 2 : Tia sing d&n O, trudc
T / 0, 0,
- 709/  AB ——3A’ I?' —>A’,B’,
i Osvddl: 00,=1

d; = O—IA- I 617‘—1
d; =0A;; & = 0xA;
Chon chidu duong nhw hinh v& (ti trai sang phai)
- Déi véi guong O, : d; = O,A=d=10cm

df _ 10.20 200 _ o
d,-f 10-20 =-I0

da, =

Suyra:d; = 0,A; = 0,0, + O)A; =-1+d’| =-40-20 = - 60cm
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- D6l v6i guong O, : (Chidu duong khdng phii 1a chiéu phin xa
trén guong) o
(=0 _ _-60(=20) _ 1200
dy—(—f)  —60-(=20) = —40
B¢ phong dai'inl; qua hs :
) 20 . =20 30
k - k .k B =) (=) Y [ oo e -
1ky = ( dl)( dz) (—16').( —60)- 1 :
Viy énh qua hé sau 2 lin phan xg 13 1 dnh thjt d; = - 30 cm (< 0
nhung chitu duong nguge chidu qui wéc), cich guong 0, 30cm, cb
d§ phong dai bing - 1 '
Osodd2:4t d,=0A; d,=0A,
dy=0A'; dy,=0A;

d’, = = -30cm

- B6i véi guong O, : |
dy = 0)A = 0,0, + O,A= —1+10 % -40+ 10 = —30cm

dy(~ —30 (- .
(=D _ -30¢( 20) _ 600 _ o em
di—=(-) -30+20 -10 |
Suym:dz-OlA'i=O|02‘+02A’|-l+d'|-40-60'-200m
dof _ (20020 _ -400
dp-f =20-20 —40

dodé:d, =

- B6i véi guong Oy = @’, = = 10cm
DG phong dai qua hé :

e . -60_ 10

k=kk, = =
k=l = () (5 = S (s
_ Viy inh qua h¢ sau 2 lin phin xp lién tiép trén O, 1di O, 12 1
anh thjt cich O, 10 em ; c6 d§ phong dyi bing - 1

Chii y ; 2 énh cia h¢ ng voi 2 sor dd trén chi 12 mdt, nghia 1a
* anh cudi cing qua h¢ sau 2 lin phin xa lién ti&p trén 2 guong khéng
phy thugc vao thir té phin xg.

2/ Bai toin tong quit, co thé duyce gidi nhw sau :

) = -1
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Truong hgp 1 : Vé&i so 46 tgo énh (1) ; djt :
d =d=OA;d" =OA : dy = O 3 &'y = OgAy 5
0,0, =1=2>0.

d,f d

-Bé’ivdiguo‘ngoltacézd'l-a——;=a—?
;- -

Suy 1a d2 = OzAl = 020| + OlAl =.2f + d'l

df  —fd+2f
d-f  d-f

- Péi véi guong O2ta co :

= -2 +

_ﬂ-—fd+2t‘2]
dhH _ d-f =f2(d-zQ=d_
dy - (=)  —fd +2f? .t 2
d—f
> O0,A, = 0,A = 2f (1)

d’z = 2f

Truong hgp 2 : voi sor dd g0 dnh (2) ta co :

dy = 0yA; & =0A" i 4y = OA" ; &', = DA%
A

d- (- & +f

Véid, = 0;A = 0,0; +O,A = -1 +d:

—f(=1+d) _ f(=d+20

- Bdi voi guong O ;taco: d') =

o T o d-t
-d+
Suyra:d, =0A; = 0,0, +0,A =1 +d =2f +ﬂ_d£1__T29.
. _fd
d—f

- Béi v&i guong O, :




) e
O T G )
2 d,-f  _df ¢ P

d-f
> O&; =04 @ .
T (1) v (2) ta c6 : O3A, = O,A - 2f )
0,A7 = G,A @

(1) » OA; = 0,0, + OjA; = 26+ O,A; = DA — 2
= 0A; =04 (3)
So sinh v6i 3) ta¢6 :  OjA7 = O;A;

Két qui ndy cho phép ta két lujn : 2 anh A,B, va A%B', & cing
mGt vj tri ¢

- D¢ phong dgi : Oso dd 1 :

LN N d-2f
k-(—d‘)(-dz)-(—d__f).f—_f(d_m d-n)
-1

Yswdd 2 ke (-t 92 _ f [-d

= -]

2. Ké qué ndy cho thiy 2 anh cudi cung & 2 so dd ¢6 d9 lon
bing nhau'va cung chidu,

Téng hop 2 két qua trén ta cé thé ke lujn ; Vit sing AB lué6n
luén cho 1 dnh thjt sau 2 lin phin xg lién tiép trdn 2 guong, khéng
phy thudc vio thir ty phin xq.

Ngoii ra véi d duge chon bit ky, do do ta ¢6 the si dyng két qua
ndy cho Lin (phin xg li¢n tiép weén 2 guong) thir 2, 3, 4... ~

Nghla 13 kt qui cho n lin phin xg lién tiép trén 2 guong vin
ding.
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6.2 Hai guong cdu 10i vd I6m cing tiéu cy 10 cm, dong tryc
chinh, mdt phdan xg hudng vio nhau ddt céch nhau 30 cm. Mgt vt
sdng AB dir khodng giita 2 guong vd cdch guong 1di 20 cm.

1) Xdc djnh vi tri, tinh chat d¢ phong dai dnh ciia AB sau 2
idn phdn xa lién tiép.

a) Trén guong cdu 13i roi trén guong guong cdu lom.
b) Trén guong cdu I6m rdi guong cdu Idi.
2) Xdc dinh pham vi ddt vit AB dé 2 dnh trén cing thqt.

BAI GIAI |
Chon chiu duong
] nhy hinh v2 :
O\ . t ) 02/ 020, = .]
/ A _ E o/ Truong hgp 1 : Tia
/ R sing d&n guomg cdu 16
truve.
Ta c6 so db tgo anh w.u: o, o}
, AB-—‘"—>A|BI ——vady Asz
Bjt: d,=0,A=d-20cm;d, =04, ;
dz - olAl M d.z - O|A2

- BGi véi guong cdu 13i :

& = df_ _ _20(-10) _ 200 _ 20 em
P d=f 20-(-10) 30 3 20
& - 3 1
D¢ phong dyi anh ik ome—t o ——3 = 1
Q phong da qua guong 16i k, 3, ” 3

Véid, = —? cm. ta suy ra :

4 =0 =00, + 0 = 1+¢y = - -30=-"em

- BGi véi guong ciu 10m O, ta ¢ :
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COTRRSISTTL T

110
gy 0D mdf ~CH oang

110
B-(-0 d+f _10_ T -0 g "
3 ~_ho
. . . d’ 8 3
B¢ phong dai qua guong Iom ky = ——— = ———— = =
d _1o
3
- . A ~ 1.3 1
B§ phong dgi qua hé : k = k k, = Q- = 3.

Viy &nh cui qua h¢ la dnh thjt (d', < 0, nhung vi chitu duong
nguyc chitu udc d6i voi guomg 16m); cach guong 110 cm, ¢6 4

]
phong dai inh --;-
ly Trudng hgp 2 : Tia sing t6i guong 16m trude
- So 4 tgo dnh 0, 0,
' AB—>A" B’ ——=A",B',

Eitdl .OIA =0|02+02A"30420" 10 cmm

o Voo (=D (-10)(-10)
Péi voi guong 1om d°, d,-(—f)— Z10+ 10 = w
Suyyra:dy=w=» d,=f=-10cm

Anh cudi cing la anh do, cich guong 13i 10 cm, co d§ phong dai
bing 1

2/ Pham vi djt v4t d¢ 2 anh trén cung thit.
- Triong hgp 1 : d; -6;7\'=d
o . df_ d(=10) _ -10d
Guong 16 'y = T = G (Ci0) " a+ 10
-10 ~40d — 300
= d2 - d’l - l - - ———

. a+10 = T4y 10
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—-40d — 300

‘ ~-10] 1
. d, (—1) ~10d, d+ 10
(Guong 1om) : & = T2 = d, + 10 —400 — 300
—_— 10
, d+10
o, 2 100(d+30)  10(4d+30) _ —10(30 +4d) W
27 ~30d - 200 3d + 20 3d + 20

d¢ anh cudi cing thjt d’; < 0 (vi chitu duong nguye chidu anh sing
phin xq) :

Vid >0 nénd'; <0 dodo h¢ cho dnh thjt véi moi vi tri cda
vjt sing AB. Ta co thé gidi thich két qui niy nhv sau :

Ddi véi guong 16 : vjt thjt cho anh do, do d6 A B} & sau mijt
phin xa cia guong I6i nghia la khoing cich tr O, (guomg 16m) dén
dnh A{B; ludn luén 16m hon | = 30 cm, nghia 1 I6m hon f = 10 cm
(doi v¢i guong 1om AB, la vjt thjt va & ngoii titu difm). Do do
dnh cudi cung 13 dnh th{t :

- Truvng hop 2 : d, -O,A = 0,0, +0,A =-30+d

~4f  _ (@-30)(-10) _ -10(d - 30)

(Guong 16m) d*| =

d, - (- d-30+10 = d-20
10 (d — 30
.dZ-OZA' - 020|+0|A'| -30+d'| ,-30'—0(‘&_—263_2
_20d—-300 20(d - 15)
d d-20  d-20 °
(Guong 16i ) '
1020 W= 15) _
4 d,f d-120 =200(d —15) 20(15 —d)
= = = =
dy - f 2odgd 2;52“ 0 30d - 500 3d-50

B¢ dnh cudi la thjt d’5 > 0 ; bing xét diu
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d I 0 15 503

Viy 15emsd< %Qcm @)

K&t hop gida (1) va (2)taco kétqua: 1Scm s d < §3Q cm (2)

Mguvng I6m M; c6 tiéu cu 2m, truc chinh huvng vé tam
mar troi. A

1) Xac dinh dnh cia mdt troi, cho biét géc trong mt troi d a =
32°, .
- 2/ Trong khodng guong l6m va dnh cia mdt tréi, ngwoi ta dit
1 guong cdu 10i My c6 tiéu cy 20 cm cing truc chinh vdi guong
I6m ; cdc mdt phin xg huong vdo nhau vd cdch nhau 184 cm.
Xdc djnh dnh ciia mdt tréi sau 2 ldn phdn xa lién tiép trén 2
guong.
BAI GIAI
1/ Tryc chinh cua guong
hudmg vé tim mjt tr¢i trd thanh
tryc 46i xung'cua mit tréi. Do
tinh chit d6i xung dnh cua mijt
troi ¢6 dygng hinh tron trén ticu
di¢n caa guomg lom 6 duing
kinh 1a A’B.

Tac6  A'B’ = 2CF.1g> = 2f, tgo

2 2
a a «a 32 =n
. — 13 ﬂh' —_— o — e - '
Vi > 13 gbc nho > tgz == > = 2.60° 180 0,0046 rad
Dodd: = A'B =2220.00046 = 1,86 cm

2/ Chim tia phin xg trén guong 16m sau khi phin xa gip guong 16i do
d6 A’B’ tr& thanh vjt 2o cta guong 15i va cach guomg 18i mgt dogn,

€8
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d"'-(200- 184) = - 16 cm.
Do d6 dnh A"B"" cach guong 13i mdt dogn

do 2 _ (-16)(-20) 320

= = 80
d-f,  —16-(-20) ~ 4 =~ S0¢cm
Al B§ phong dgi qua guong 16i
« TF & _ 80
A ke -S = 30 o
O O’»k L , d -16
‘ E b B4 lon dnh A“B” clia mjt
tror

yi qua h¢ 2 guong 16m - 14i
la:

AB' = [k . AB' = 5.1,86 = 9.3 cm.

V§y dnh cudi qua h¢ li dnh thjt, cich guong 15i 80 cm ; ¢
4¢ lom 9.3 cm.
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Chu dé 7
GUONG CAU + LUONG CHAT PHANG
+ BAN MAT SONG SONG

7.1 M{t chdu thiy tinh c6 dday cong lom trang bac o mdt ngodi.
Trén chdu, cdich diy 1 khodng D = 90 cm ¢9 1 diém sang S. Nguvi
ta d6 nuwoc wdo chgu dén 1 do cao x thi- fkﬂty dnh cia S qua hé¢
tring voi S. Cho biét chiét sudt ctia nuvc b=, mat cong lom co
bin kinh R = 100 cm. Tinh chiéu cao lop n

oS BAI GIAI
. 3 Ta c6 thé xem h¢ gom :
- 1 ludng chit phing (khong
khi nudrc)
D 2 - . Lea
- 1 guong cau lom, ¢o ticu cy
R 100
fe—=—=250
\ y | > > cm
o, - 1 ludmg chit phing (nudc,
khdng khi)
TETTCICRR NN RR Y Phin tich duong di cia tia

sing ta c6 so 40 tyo anh sau :

LCP (nl ; n2 = 4/3) GC LCP (nl = '4' ;N2 = 1
S » S »$ 3
‘ 1 2 V3
Theo nguyén ly thujn nghich anh sing : Khi §;3 li vjt a6i véi
ludng chit phing (n, = Jim- 1) thi S, s& la dnh. Do d6 ak s,
trung véi S thi S, st trung vai S,.

Do 46 dGi véi guong ciu S (Q:‘;t) trung voi anh S,.
Piéu niy chi co thé xdy ra khi
I/ Hodc 8; ¢ sat guong cdu :
Khi o S5, = HS, - HS = D = 90 em
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‘ 40, .. .o
-BGi voi ludng chit phing my=1;n,= ?0) két qua nay khiong
phu hop vi 8, S, & vé mgt phia d6i véi mjt phin cach (n,< ny)

y ¥ Hodc'S; ¢ tam guong : Khi d6 SS; = 100 - 90 = 10 cm

. H
Ap dyng b thic : B_2
n n,
s HSl n2 i
W HS ~n, 3

Kéthop véi HS; -~ HS = 10 cm
Tacéké’tquii;-HS-HS-lo = HS =30cm
Do d6 chiéu cao 16p nutc la x = D - HS = 90 - 30 = 60 cm
7.2 Mt diém sdng S dit trén tryc chinh cia 1 guong cdu Iom,
cdch guong 42 cm, tiéu cy cia guong f = 20 cm, giFa S va guong

ngudi ta djt 1 ban mdt song song cé bé ddy 6 cm, chiét sudt n =
1,5. Xdc djnh vj tri dnh, tinh chdt dnh cia S qua hé.

+  BAIGIAI
. ' Ta c6 so dd sau ,
ﬂ 5 BMSS G BMSS
o, —_— S — S|_—"’Sz'_ — ’53
U Chon chiéu duong nhw hinh
' , veEDBjtOS =D =42 ¢m
- b6i voi bin mjt song song;
1 ta ¢ :
— n-1 1.5-1
Ss b T e F— .
L= =) = ~6( ) = ~2em

S5, =50+0S, = ~2cm ~ = 08, = ~2+42 = 40cm

- B6i véi guong cau d = OS; = 40 cm
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& _ 000 _ 80,0
d—-f 40-20 20

hay 65"- d’ =40 cm

dods d' =

- D61 véi bin mjt song song : SzS3=e(
hay 8283 = 320+053 = 2cm
» 08;,=2-50=2+40=42cm>0

)=2cm

Ta bidt qua ban mjt song song vjt thit S cho anh &o S, ; ddi véi
guong S, la v{t thjt nim ngoii ti¢u cy (d = 40 cm > f = 20 c¢m). Do
d6 cho anh thjt S,. Nhung ddi véi bin mjt song song S; tr¢ thinh
vt do, do d6 dnh S 1a dnh thjt.

Viy énh cudi qua h¢ ld dnh th{t, cich guong 42 cm.
(Anh tring voi v{t)
7.3 Mgt diém sang S duwgc dit trén tryc chinh cua 1 guong chu

_ I6m b tiéu cy f. Gitka vt vd guong ngudi ta dit 1 bdn mdt song
- song bé day e, chiét sudt n. Ching to réng khi diém sang S dugc

dgt cdch guwong 1 khodng d = 2f + J—;—)- thi dnh cudi cing cia
S qua h¢ tring vdi S.

BAI GIAI
-_— Ta ¢6 so 46 tgo dnh sau qua h§
BMSS GC BMSS
e — S §—>5——F S
i Ta c6 thé ly lujn sau diy :
e Theo nguyén ly thujn nghich chidu

truyén anh sing thi néu S3 li vjt qua
BMSS thi S, s& 14 énh : -

V6i gia thidt S, tring véi S ta suy ra 2 dnh S phii tring v6i S,.

Nhung S, va S, ldn luot 1a vjt va inh qua guong ciu. Do dé aé
inh & vi tri cia vit qua guomg cdu thi vt phii & vi tri
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- Hojc sat guong )
- Hojjc & vi tri d = 2f (tim guomg) @

Véi truomg hop (1) : 8 & sit guong khong phu hop véi gid thit
(gita vjt va guong 13 1 bin mjt song song)

Do d6 : Sy phdi & vj tri cich guong 1 dogn 2f
Nghia 1a OS, = 2f
B6i véi BMSS tac6 S, la anh cia S ; do d6

S§, = —e(n; 1) (§§T nguoc chicu duong di chon)
by 55 = $0+0§; = ~e(22
- 08 = 05, +c ("=
hay 05 = 204 e (2=

7.4 Mt guwong cdu IGi ban kinh 60 cm. Mgt vit AB = 6 cm dat
wudng goc voi tryc chinh ciia guwong va cdch guong 20 cm gika vt
AB vd guong la 1 ban mdr song song bé ddy 6 cm, chiét sudt n =
1,5. Xac dinh vj tri, tinh chat, d§ lon cia dnh qua hé.

‘BAI GIAI
Tuong ty nhe (7.2) ; ta c6 so 43 tgo anh
BM SS . GC BMSS -
AB——AB,—— A,B, ———>A3B;
—_—t 8 Chon chidu duong nhw hinh vé
§ ﬂ 1 P§t OA = D = 20cm
U - A f-—L:-l=—%=—30cm

- Péi véi BMSS dg doi anh theo
chitu anh sing (nguoc chiéu duong)
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A& = et = -6

15-1
-DSivéiguong ;taco:d = OA, = OA + AA;=20 - 2 = 18m.
oL__df _ _18(-30) _ S0 _ %
Dodd:d =g t™18—-(=30) ~ 48 8 " -
- D6i véi bin mit song song : AjA; = e("—:-l) (dnh doi &
theo chidu anh sing phin xa nghia li ciing chidu duong)

AA;=2cm e A0+0A,=2cm

) = —2cm

Suyra:OA; =2-A0 =2+0A; = 2+d' "2”289
OA, = —l:-s—9,25cm<0

- P§ phong dai qua h¢ k = ky.ky ks ; trong d6 :
k, = k; = 1 (qua BMSS 43 16n cia dnh bing vjt)

_%
C L 5
CkTTY=TE T
u . .5 30 :
-BQldrnanhA,B,-lklAB--8-.6=-§--3,75cm.

Vjy dnh culi cing 14 dnh #o, ¢ phia sau guung 9,25 c¢m, ¢b
dj 1ém cao 3,75 cm.

7.5 Mgt guong cdu lom, tiéu cy 15 cm. Mt vit AB dgt vidng
gbc voi tryc chinh va cdch gwong 22 cm. Gilta vt vd guong nguoi
ta dar m§t ban mdt song sang c6 bé ddy 6 cm, chiét sudt n = 1,5.
HGi anh cia hé s dich chuyén theo chiéu ndo ? Mgt doan bing
bao nhiéu so voi khi khéng co bin mdt song song.

BAI GIAl
- Khi chua c6 BMSS,
Ta ¢6 80 6 tgo dnh sau O
AB—>A'B’
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Véid=0A:d =0A’

‘ Chiéu duong dugc chon nhu hinh
R T vi;d=22cm;f=15cm
\
9 : .
i A . Tacod:
’ , _ _df 22(15) _ 330
= i -5~ 7 ™
* Khi c6 bin mijt song song, ta c6 so d6 sau
——at BMSS G BMSS
p AB —»p AlBl—‘—PAsz _"—>A383
N ﬂ T Ta c6 thé 1y lugn nhw sau :
0 U A * Qua bin mjt song song, anh doi

theo chiéu anh sing mgt doan

n-1 15-1

A = = =

A e(“) 6(1'5) 2cm
Do d6 A By st cich guong | doyn OA| = OA - AA| =22 - 2 = 20cm.
*B(\Si véi guong : A;B; la vjt thit ; d = 20 cm f = 15 cm.
df  _ 20(15) _ 300
d-f 20-15 5
Viy A;B; ciach guong 60 cm

Dodd: d' = = 60 cm

* PGi voi bin mijt song song A,B, la vjt é(} cho anh doi theo
chitu phin x3 4nh sing mt dogn A A; = ¢ & -

) = 2¢cm
Nghia 13 dnh A3B; 82 cich guong 1 dogn 60 + 2 = 62 cm.

Tom Lyi so véi trudmg hop khong c6 bin mjt song song, anh da
doi theo chiu anh sing phin xa mdt dogn : A’A; = 62 -—;79- -
- 14,8¢m, '
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. Cha dé 8 _
HE GUONG CAU + THAU KiNH

8.1 Myt thdu kinh h¢i tu L tiéu cy 20 cm vd 1 guong céu 16m
G tiéu o 30 cm ddng truc chinh, c6 mdt phin xa huwong vé phia
thau kinh v cdch thdu kink 10 cm. Mgt wit sing AB duwyc d§t trude
thdu kinh, wéng géc Wi truc chinh va cich thdu kinh 40 cm.

1) Xé=: dinh vi tri, tinh chdt, d¢ phong dai dnh cho bdi hé

2) Ciing cdu hdi nhi trén néu thay guong cdu lom. bc‘lng 1 guong
 cdu lo:oéuéucu'zacm

BAI GIAl

1/ Ta c6 so 46 tgo anh sau  TK

— 0, 2 0,
4 » Chen chidu duong nhw hinh v&
' T P4t d, = AO; = -40cm
04 Iy d’l = OlAl H f| - 20 cm
dy =0,A;; f; =30 cm
\

@y =Ophg; dy=A0;

d's = 0A;

* PBGi véi thitu kinh (chidu duong ngugc chidu anh sing téi)

du(-ﬂ) _(=40)(-20) _ 4800
Z(=f)  -40+20 =20

Suy ra: dz-o,A. = G0, + /A, = 0,0; +d', =10-40 = - 30em

d.l = -40 cm

* PGi véi guon
. dzfz
d'2 =

Suy ra:

d3 - Azol = A202+020, = 020| -d'z «10-15=- S5cm

. (—30) (30) _ —900
dy—fa —30-(30 —60

=[5 cm
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(chiéu duong cing chiéu

* PGi v6i thiu kinh: '?d’3 =
) e anh sing phin xa)

3%
d3—f,
L 5) 20 _
-5-20 —25
. - . d’ d, d’s
B4 phong dai dnh qua b¢ : k = k. kyk;y = (- FRASr Rl SR,
) S | 2 3

-4 cm

k= (T Gy = 2.0

Vjy anh cudi cing qua h¢ la dnh thqt, cich thidu kinh 4 cm,
¢6 d¢ phong dgi anh bang 04,

B Y
A
kol R
RN o fop o 0M
- L) N I
A F X \“Lli L :
~ N \\\ .
| - I N >~
2/ Tuong ty nhw trén, véi £, = - 20 cm B4

dl--40cm;d'|--40cm;d2i-30cm

d,f; -30) (~20
V(')'id'z- 22 = ( 30)( ) =600.
d2 - fz (-30) - (—20) -10
Suy ra :d; =10 + 60 = 70 cm

dfy  _ 70.20 _ 1400
d3—f, 170-20 50

-'60 cm

d’y = =28cm >0
bg phéng dai qua hé

k-—(—)( )( Y = -G D CE &, -

, V§y anh cu'é'i cllng Id dnh th{t cich thiy kinh 28 cm ; d¢
phong dyi - 0,8
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8.2 Mgt thdu kink hji ty (L) tiéu cy 20 cm, ddt triede 1 guong
cdu 16m o6 tiéu cyc 30 cm ding truc chinh. Mgt vt sing AB dgt
widng goc voi truc chinh cach kinh 30 cm phia tricve kinh. Xdc dinh
khodng cdch gi@a kinh va guong dé h¢ cho dnk do ngugc chidu vui
“wit AB. ‘

BAI GIAl
Tacosodd podnhemw  TK G TX
4 : Chon chiéu duong nhw hinh vé
) 8 Pjt d, = AQ, = - 30 cm ;
** _—
T' d'l'OlAl;fI-Z(’cm_
5 04 A —_— —_—

dy =0A; ; &% = OAy 5
v 0,0, =x>0;f; =30 cm

d3 - AZO‘ ;d': = 0|A3_
* PSi véi thiu kinh : '

d (-f). _ (=30) (=20 o 500
d, = (=f) ~ =30-(-20) = =10

Suym:d, = O:Al = Ozol +O_|A| = X 4“&"';‘*60'!"!
* Pdi véi guong cdu 16m : ,
- d,fy - (—60 + x) 30 - (x.—~ 60)

d~-f, -60+x-30 x-90
Suy ra dy = A;0; = A0, + 0,0, =x —_d'z';.
0(x~-60) _ x2 — 120x + 1800

d'l. --606111

d’,

x - 90 =90
[x2 - 120x + 1800]
dyf, x~90
* .  kinh : - d’y = S : ) o
BS1 v6i thiu kinh : - d°; d—f, x - 120z + 1800 .

, x=~-90
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20 (x3 — 120x + 1800)

d'g -

x2 — 140x + 3600 o
d, &, &
*Bophéngdaiinhthé:k-—'a—'.-l.'f *
1 4 4

_,-60 30(x ~60) 20 (x2 ~ 120x + 1800) (x — 90) )
$-30) ((x =90) (x - 60) ° (x2 ~ 140x + 3600) " (x? — 120x + 1800)

30.20 1200
2 ~140x +3600 - x2 — 146x + 3600 °
Bé B¢ cho dnh do, nguoc chidu v§t ta phil cb : d’;<0

k= -2

k<0
20 (x2 — 120x + 1800) <0 20(x2 - 120x + 1800) _
x2 — 140x + 3600 ., x2 — 140x + 3600
X2 - 1:::() + 3600~ ° @ 12320 +3600 0
Bing xét diu
X 0 17,6 34 1024 106
2-120x 42800+ 9 . .0 4 +
x2 . 140x + 3600 + + 0 - . *
d’s + - + - +
k - 0 - + 0 o+ -

Dya vdo bing két qua ta thiy 17,6em < x < 34cm

. 8.3 Ghép st 1 thdu kinh hgi tu tiéu cy 60 cm vio mgt guong
cdu Iom: Mgt miie de triedec kinh va wudng géc véi truc chinh cdch
- kinh 12 cm thi thdy dnh ¢ sau guwong c6 di¢n tich Ion 8dp 4 ldn
- di¢n tich cia mdt. Tinh ban kinh guong. _
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£ BAI GIAI

4 . ‘a2 - ’

8 e Ta c6 so d0 tao anh sau

{ o T G T
» AB —»AB, —'Asz ——’A;B3

A ) ) )

‘ IR ° Chon chitu dvong nhw hinh v&

d,-Xb'--lzcm;_d',-‘é’K{
d, = OA, ; d', = 0A;;
dy = A0;  d'3 = OA;

- Péi véi thiu kinh (chidu duong nguge chidu anh sing)

d, (—f;) —12(=60) 720
= =—— =15 cm
dy—-(~f) -12460 48

Suyrad, = OA, =d', = 15 cm.

d’l -

' e s . d2f2 1Sf
* PSi véi guong cdu : 4’y = 4-f =57
suyra:d3-;\_2-6= -d’, = —-l-sli_f—;.
* PGi voi thiu kinh (chidu duong 13 chidu 4nh sing phin xg)
-15f ‘
aof 0
&' - M 15—f 60( 150 . 20f
3 dy-f,  __ISf 4Sf 900 f-20
: 15-f :
s . dy ~ d &%
DG phong dai dnh qua b k = ki ko ks = (- '5[—) (- 'd;) (- ;3‘)
. le 1 _20f 15-f
k= + (- )('15 £ FANTS st
L5t
3°f~-2




Anh cia mit 16n gip 4 lan mjt ; vi di¢n tich ty 1¢ véi binh phuong .
\/ S3

S A,B A4B
conhtaco: 2= (2 - 2=l 2
hay = |k = V4 = 2
Suy ra ‘g'.;?fia=:2
-demghqpl:é.—f- 2 = 5f=6(f-20)
3 f-20 :
= 5f = 6f - 120
= f=120cm = R = 240 ¢cm
-denghqu;g.;:%a--é > S5f=-6(-20)
> 11f = 120
120

f=—cm=>R= 2;4-2cm
, Tha 11
Vi énh nim sau guong nén nh do. Do d6 d'5 < 0
' —20(120)  -=2400

* 1 - - A d = = -.24
Véi f 120cm; ta ¢6 @’y 120 - 20 100 cm <0
(nhjn)
120 . .
* Véi f--h—cm ta c6 d’3 = 24 cm > 0-(logi)
Viy R =240 cm

kinh thiy tinh chiét sudt n = 1,5 gidi han bdi 1
mdt cdu Idi bdn kinh 20 cm, va mgt mdt Iom ban kinh 10 cm. Mdt
16i dugc trdng bac. Chiéu 1 chim sang hgi ty tgi kinh thi thdy chim
phdn xa hji tu tai 1 diém cdch kinh Scm. Hoi chum sang tai hi
tu tai diém cdch kinh bao xa ?

BAI GIAI
H¢ dugc xem gdm 1 thilu kinh "Iom + 131" ghép sat 1 guong 16m.
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Mulnnhcéti&uax

1o @-nd+
= e-DG

-) - 5- n(—--*->

» f, = - 40 cm (thdu kinh phéin ky)
Guong chu 16m co tidu cy
. R, 10
s " —— o — =
fz 2 2 . + S5cm

Vi chim tia t&i ld chum hi
ty. nén vit dGi véi h¢ 1a vt do,
chim tia t&i sau khi bj phin xa
X ! . cho chim tia phin x3 la chum h¢i
VY mdodéinhquahclaanhthﬁt
A va cach kinh § cm.

Ta cb so 46 tgo anh sau :

TK G TK
S Sy Sy 83
0 o 0

«as:d,-'s'c'i‘;d"-ﬁ'sﬁ;
=08 = ;d, - 55,
ds -s,o--dz, d's = 08,
" % PSi voi thiu kinh d; = SO =d > 0; f; = - 40 cm
Véi chidu duong nguoc chi¢u anh sang t6i ; ta c6 :
—df; . - +40d"
d-(~-f) d-40
_40d
d 40
- PSi véi guong 16m tacod :

&y -

do 86 : d, = d';
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10(-——
PR I T _ _lodod _ _40d
2 4,-f, _40d 30d + 400 3d +40

a-a0 10
. _40d
Suy ra =82 -3 e0
* PGi vdi thdu kinh
—40 (-0
& - dfy 3d+40) _ _ l600d _ _20d
S dy-f,  __40d o 80d+1600  d+20
3d + 40
‘Ykoo gia thidt dnh Sy la thjt ; do 46 d°5 = § cm.
. 20d
Viy : a+20°° .
» ‘ 20 d = 5d + 100
- 15 d = 100
100 20
d="5 "3 ¢

Viy chim tia t64 hi ty tyi 1 diém céch kinh L.

Gt diém sang S ndm cach 1 thdu kinh hji tu tiéu cy 20
om, 1 khodng 25 cm, trén tryc chinh. Phia sau la 1 guong cdu 10
tiéu cir 30 cm, dong truc chinh voi thiu kinh va cich né 100 cm.
Khdo sét sy thay ddi cia tinh chdt ciia anh cho boi h¢ khi tinh tién
gwong vé phia thau kinh. )

S

1

0y 04

BAI GIAI
fi=20cm;f, =-30cm

X7

Ta ¢6 so d6 sau :

TK G TK
j S“‘—’S|—'—’82——’S3




Bjt dy =50,;d" =05 ; d;, =08, ; ¢, = 0.5,
d&5=50,: d3-05; ;-
0.0, =x>0 |
Chon chiéu duong nhy hinh vé :
d; =SO, = - 25 cm
- DGi véi thiu kinh (chidu duong nguyc chitu anh sing t6i) ta
€O :
—dfi - (=250 _ 500
4 -(-f) = -25+20 -~ -5
Suyra:d,=0.8 = 0;0,+0,S, =x+d =x-100

[ ]

d, = = - 100 cm

* PGi véi guong cdu ta o :

dofy _ (x=100)(~30) _ -30(x - 100)
dz-fz x—100+30 7 x =70

d'z -

Suy ra: d3 - szol - szoz + 020| = x - d'z - x +3o x!x —710(”!

i} x2 — 40x — 3000

ds
x=-70 ,
* PGi v6i thiu kinh ta ¢4 : (chidu duong cing chi¢u 4nh sing

phin x3)

’ ) (x?,-40x—3ooo)
. dfy x =10 _20 (x? — 40x — 3000)
Y 'xz--40x—3000__20 x2 — 60x — 1600
x—-170 ‘

- Khiio st sy thay dSi cua tinh chit anh khi x thay ddi
Bing xét diu :

x | o 78,3 80 100 cm
; !
ol -]
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Bing két qui cho thiy

Khi0 s x < 783cm h¢ cho Anh thjt
Khi 78,3 < x < 80cm : h¢ cho Anh do
Khi 80 < x < 100cm : h¢ cho Anh thjt.

8.6 Cho'1 h¢ ding truc gém :
- 1 thdu kinh phén ky tieu cy 12 cm

- 1 guong cdu I5m tiéu cy 36 cm, dong truc chinh mdt phdn xa
hudrg vé phia thau kinh ddt cdch mhau 1 khodng I.

Ji4c djnh | dé' 1 chim tia t6i song song voi tryc chinh dén thdk
_k'sa phdn ky sau khi qua h¢ cho chim tia l6 cing song song vii
truc chinh.

+ BAI GIAl
-—————-——. -
Y Ta x¢t bdi toan duci dang tong
quit sau :
R " TK G TK
07. s - S A’Sl A » Sz > S3
T T B§td, =50,; &, =08,
IL . d2 bl OZSI M d'z = 0282
' d; = 5,0, ; d’; = O,S;
0,0,=1>0

Sy lién h¢ gida cac dai luong duyc xic dinh bing cac phuong
trinh sau :

l 1 l A 2 :
(1) =7 = -+ (chitu duong ngugc chidu anh sang t&i
(-f,) ¢ d 8 natoe , g )
@) &, =08, = 0,0, +03, =1+d,
1 1 1
Q) =+
" 5Tty
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(4) d3 = s:ol = §202 + 020l =]- d'z -

1 1 1
m— —— + ——
fy g dy ds

Vi chim tia t&i va chum tia 16 déu 14 chim tia song song véi tryc
chinh nghia ld d; » o ; d’3 = » o ; Tir (1) va (5) ta ¢ :

(M » & =-f
S) = dy=f
Te (2 » dy=1-f;
@ = dy=l-dy=1-f

1 1 2
Té (5 a: - = -+
¥ (5) suy ra b o 1-f 1-f, 1-f,
dodo: 1-f =2f :
» l'fl*Zfz

thay f,--lZcm;fz-36cm;thc6
1=-12+2(36)=72- 12 = 60°cm

8.7 Cho 1 h¢ ddng truc gdm : -

< - 1 guong clu 16

- 1 thdu kinh hji tu

c6 ciing tiéu cy f ddt cach nhau 1 khodng 3f, mdt phin xg cia

guong huvng vé phia thdu kinh. Mgt vit sing AB ddt trong khodng
gi%a thdu kinh vd guong.

1) Chiing t6 rdng hé cho 2 dnh.
2) Xéc dinh vi tri cia vit AB dé 2 anh trén.
a) ciing thdt
b) mgt dnh thdt, mée anh do.
BAI GIAI
1/ H cho 2 anh vi chim tia sing xuit phat t¢ AB gém 2 phin,




I _* Phin thér 1 : qua thiu kioh
b cho 1 inh A'B’ theo so db sau
T TK
(Y

AB — > AB

, O .
) * Phin thé 2 : toi guong réi
phin x3 va di qua thiu kinh cho
anh Asz, theo 50(16 sau

G TK
AB : AlBl ————-—-—’Asz
| 0, 0,

2/ chon chiéu duong nhu hinh v&; 0,0, = 3f > 0
* Xic dinh A'B’: 4t d = AQ; d’ = O,A°
) . _df
ta cd: d - (1)
. - Xicdinh Asz:d‘t dl = o:A = 020l + OlA = 3f — d;
dy = 0A; ; d, = AQ;; d; = 0)A;
d,(f),
d; - (d—ff)
/ Rl
Suy ra dz = AiOl = Al°2 + 020|
df  _ 4df + 382
d+f d+f

* 46i véi guong d; = - (Vi fg = —frg = —f)

= —dj +3f = 3f +

hay d2=f$4d+3fz

d + +f
d6i v&i thiu kinh :
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ﬂfgm + 3f)

d = dzdz_f £ fd :‘- :Qf ] = t:(gzd:;)f) |
' da+t f
WSS g
Xét diu d° va d; & (1) va (2) ta co bing xét diu sau :
d 0 f
-f .- 0 +
4d + 3f + +
3d + 2 + | +
& ) - . +
d, - N + : o+

Bing xét ddu cho thiy
*Khi 0 s d <f:h¢cho 1 dnh th§t va 1 dnh o
*3f>d > f: h¢ cho 2 inh thjt .
Ta c6 the 1gp ludn nhw sau 88 tim ra két qua trén
- 461 véi A'B’ : Khi vjt ndm trong tiéu cgy O <d < f: A'B': Anh do
Khi vjt ndm ngoai titu cy.f < d s 3f : Anh thit
- 85i v6i A,B, : o

Vi AB li vjt thjt d6i v6i guong cdu 16i do d6 inh A,B; luén
luén 1a anh do, nim sau guong. DGi voi thiu kinh A|B, la vjt thjt

va vi nim sau guoug nén khoing cach tir vjt dén thiu kinh luén luén
16m hon hojc bidng 3f nghia 12 A;B; nim ngoai tu.u cy cla thiu kinh

~ do 46 s& cho anh A,B; la anh thit.
Tém 1gi AyB; luén ludn 1a dnh thjt,
Tdng hop 2 két qua trén ta c6 thé két lugn
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- Kbhi v{§t nim trong ticu cy f cia thdu kinh : h¢ cho 1 dnh ido, 1
thit.
- Khi vjt ndm ngoai _tiéu cy (f <d s 3f) h¢ cho 2 anh thjt.

8. Cho 1 h¢ quang ddng truc :
- 1 guong cdu Iom tiéu cir f ]
- 1 thdu kinh h$i tu tiéu cy — ddt cdch nhau 1 khodng 3f, mdt
phén xg cia guong hudng vé thdle kinh. M{t vt sing AB dgt giita
gwong va thdu kinh

‘1) Xdc djnh vi tr ciia vt dé hé cho 2 dnh thdt va 2 dnh ndy

& cing 1 vj tri.
2) So sanh d¢ Ién vd chiéu cia 2 dnh trong diéu kién ndy.
+ BAI GIAI
] 1/ Ta ¢6 so dé 9o anh cho 2 éoh

la:

8
0 I o ™
vk ! AB +A'B’ (So dd 1)
' . ol

vi G TK ,
AB———A B, —»>A,B, (So d6 2)
o . 0,

" Chon chidu duong nhw hinh vé : 0,0, = 3f
* Xac dinh A'B’ djt d = AQ; ; &' = O,A’
f
d._.
. 2 df
taco: P = =
) d d..-t 2d - f Q)]
N 2 .
* Xic dinh A,B; : djt d, = O,A = 0,0, + O,A = 3f - d;
di = 04,
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Gf - Of  £03f = d)
» -dl = = - =
dy~-f 3H~-d-f 2f - d

‘ ‘ R ¢

2 - d
- f(3f - 2d)
Fh =T
f £ £(3f = 2d) ;
od = d’z - 2° 2 ~d gﬂ(sf—z‘d);f 3f - 2d
,d’ dz—£ f3f —2d) £ f(4f - 3d) 4f — 3d
2. 2f-d 2 "
‘ )
Bé hé cho 2 énh déu thittaphldico: d" >0 =» deif>0_(3)
. 3f - 2d
Vi 20 = T30 @

BE hé cho 2 dnh G cung vi tri : dy = d'
df 3f — 2d
- far-3d &
gidi phuong-trinh (5): d(4f — 3d) = (2d - H(3f = 2d)
-3d? + 4df = —4d? + 8df — 32
@ -4df+32=0

=

2 nghi¢m : d=2f+f=23f
{ d=2f-f=f
thay 2 gi4 tri cua d vio (3), (4) ta thiy :

Vérid-sf;d'-d;=%f>0

Voidmfid =dy=£>0



- Viy b 2 vi tri cda v§t cho 2 dnh déu thqt va & cing 1 vj
tridélid-lfvad-f

2] B§ phong dal anh :

d. f
* 2 F i - = -
*drsordéz
& £ f3f—2d) (f - d)
k”'(' )( ) 2r = @4 < 3d €Gf < 2d)
k2 = f-3d
¢
-Khivitoviwid=f k‘=—2f_f -1
f
="
2 inh cb cing d¢ lém nhung nguge chidu nhau, bing vit
- - hd l' . . = — f' =-l
- Khi v§t & vi tri d = 3f; k, —_2(30-f s
f f 1

ky = = = -
2T af-303 -5 S
2 inh edng chitu, bing nhau, ba’mg 1 th.

89 t sdng AB d{jt wudng goc voi truc chinh cia 1 guong
cdwtBm tiéu cy f, céch guong 1 doan 3f. Trong Lhoang gilka vir vd
~ guong nguvi ta dit 1 thdu kinh hji tu 6 tiéu cy % cing truc chinh
whi guong. Xdc dinh vi trf cia thdu kinh dé:AB cho anh cudi ciing
qua Izé o cing vj trl voi wjt. Xdc dinh dg phong dai anh khi thdu
kinh .o vi tri nay

BAI GIAI
Ta c6 so 43 tgo anh sau : TK G TK
0, 0, 0,
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— theo nguyén 1y thujn nghich anh sing,
f khi A;Bj; la vjt thi A;B, s& la anh
! ' qua thiu kinh.

T Do d6 khi A3B3 & vi tri ciia AB

4 A thi thi A;B, st & vi tri cia A,By;

[ noi cach khic A;B; & cung vj tri voi

A,;B, . DGi voi guong AB; 1a vt

va A;B, la dnh, guvong ciu 16m chi
cho anh & vj tri v§t khi

- hojc ¢ sit guong (1)
- hojc v§t & tam guong cdu (2)
Truwgng hop 1 : A (B, & sit guong, Ta co : AA,| = 3f

thay AA  =d+d =3f m)
1,1 1 :
— + — gy —
mitkhie Gt =g @
12

Giai h¢ phuong trinh (1), 2)
To (1) va (2) » 1242 — 36df + 152 = 0

hay 4d? - 12fd + 52 =0 ..
A’ = (6f)2 — 4.5/2 = 16f2 » VA =4f
2 nghi¢m(d = 6‘:4f-2,sf(nhsn vio<d s 3f)
6f — 4f ' '
{d - - 0,51
Truong hgp 2 : AB; ¢ tim guong, nghia I3 cich guong 1 dogn
2f, do d6 cach v§t 1 doan biing f. Ta ¢6 h¢ phuong trinh »
d+d' =f 3)
1 1 1 12
T A 3t =5t 4
12
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Gidi h¢ phuong trinh (3), (4)
- e -1+ 58 =0
A = (62 — 5.12f2 = 242 < 0
phuong trinh nay vé nghi¢m
Tinh d§ phong dai 6 moi vj tri
* 451 v&i guong : vi vit va anh & sit guong nén d¢ phong dai
k=1 o
*drvitx_'id-Z,szinhévim'd' -3f 2,5f = 0,5f
dg phong dai anh k| = 2,5f 5
trong lin phin x3 tir guong t&i thiu kinh; vit & vi tri d = -0,5f va
anh cudi & vi tri d* = -2,5f.
o I 1] b —i'f
do phong dai anh k3 = d O,Sf ~5 |
Viy 64 phong dai qua b¢ : k=k; .k . k3 = 1(=7)(~5) =
: *0’v1 tri 2: tuongtu-dq phong dai qua h¢ k = l v
¢ .
8.10 Mot vat siang AB ddt wuing goc Vi tryc chinh cia 1 guong
m (G), cich guong 90cm. Trong khodng gita vt vd guong
nguvi ta d@t 1 thau kinh hgi tuy (L) cing truc chinh. Gi# vit v
guong ¢’ djnh, khi di chuyén thau kinh trong khodng giFa guong
wi Wit nguvi ta nhgn thdy rdng cé hai vi tri cia théu kinh cho éanh
cudi cing qua hé tring voi v, ldn luw cach vit 30cm vd 60cm,
vd m@t vj tri cia thdu kinh cho dnh cudi cing & vj tri cia vit, bing
Wi nguwgc chiéu voi vat, vi tri ndy cich vit 40cm.

Xac dinh tiéu cy cia thdu kinh vd guong.

BAl GIAI -
Ta cd so 40 tao anh sau L ‘G
O, 0, 1

a3




-— Theo nguyén ly vé tinh thujn
nghich anh sing, & A;B; ld vjt thi

8

Asz Ja anh qua (L). Do ‘dd khi
0y T
L)

- hojc A B, @it & tim guong (A;B; bing A,B, nhung nguoc
chiéu) (2) _ :
* Xét trwong hgp (1) : AB, ¢ sat guong.

A;By tring voi AB tu A, 88

tring voi A, B,. Bdi vii guong (G)

l' a¢ vit A\B & vj tri tring véi dnh
A,B, ta phii ¢6 :

& - = -~y T

- hojc A;B, tning A,B, ¢ sit guong (1)

DPéi véi thiu kinh ta c6 L
AB——A B,
at  d=A0;;d =0,

chidu duomg duyc chon nhu hinh v&; ta ¢6 @
AA, = AD; = 90cm = L

hay AO; + O/A; =90 =L
- d +d; =9cm =L (3)
|
‘ : — ==+ =4
Mjt khic B a d()
/
TeG)vi@) =» E-Ld+f.L=0
Taco : A=12-4f.L

Pé phuong trinh c6 nghigm ta phii c6 didw  kifn
L2 — 4f_.L = 0 hay L 2 4f, (5)

2 nghi¢m cia phuong trinh dmg véi 2 vi tri cia thiu kinh Ta :

R »’Esz'iF[E L- \/’EZ":Tf[E

va dz



thay d; = 60cm vi d; = 30cm vio ta ¢

2
- 120 - 90 = V907 ~ 360f,
302 = 902 — 360f,
» fp = 2'9'2'5%.739'2' = 20cm o, |
' * Truong hgp 2 : A{B| & tim
By ' 6 guong. O vi tri ndy vi A,;B, nguye
,’]‘N T chiéu A,B, nén suy ra AB phii
oL 1 0h A ngugc chitu A;By va bing nhau vé
' dg lon. Vi A B, ¢ tim guong nén
! cich guomg 1 dogn A0, = 2fg

‘nghia 1a cich vjt 1 dogn :
AA|=A02+02A|=L—2fG V(')'iL'ZfG>0

hay fG < %
» T! <o : AAI had AOl + O|A| =d +d' =L - 2f0 (6)
métkhéc'. 11,1 RO
) fL d' d :
Giai h¢ phuong trinh (6) va (7)
Té (6) tacod : d =90-2f;-4d
. 1 1 1
thay vio (7Y tacé6 —— = ————m 4 =

20 90 -2 -d  d
Phuong trinh ndy phii nghi¢m ding véi gia tri d = 40cm. Do d6 :
1 1 1
e = + ——
20 90 - 265 — 40 = 40
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1 1 1

= _— - IR —
20 40 50 - 26
1 1 -
40 ~ 50 - 2fg 50 = 2 = 40

. » fg = Scm (théa diéu ki¢n f0<§)

8.11 1) Trinh bdy cdch duyng dnh cia 1 diém sing A cho bi 1
gwong cdu 1m trong hai truong hep.

a) A ndm ngoai truc chinh.
b) A ndm trén truc chinh.
Xét cdc trudng hgp dnh thdt va dnh do.

2) Diém séng A ndm 1rén vuc chinh cia gwong c&u I6m G, bén
kinh 60cin, khodng cich t# A dén dinh guong G; la S;A = 45cm.
Xdc d;nh vi tri dnh A] cia A cho boi G; . V& anh.

3) G, vd A cf dinh. Ddt thém 1 guong cdu I6m G, bdn kink
ciing bing 60cm doi dign voi G p cing truc chinh sao cho A ¢ trong
khodng gitfa guong.

Xdc dinh vi tri cia G, dé moi tia sang xudt phdt ti A sau khi
phan xa lién tiép trén 2 guong lai quay vé A.

_ 4) Sau khi vi tri ciia G, dugc xdc djnh, chitng G rdng Voi hé
2 guung b6’ tri nhu vy, moi diém sang B ndm trén doan S,S, déu
¢6 tinh chdt la «ic tia sang xudt phat ut B sau khi phan xg lién
tiép trén gu'o'ng thi lgi qua B.

®oi Hoc phia Nom‘ khSi A 82' - 83)
BAI GIAI
1/ o/ Biém sdng ndm ngodi tryc chinh (xem gido khoa) -

- dyng tia téi song song vm tryc chinh cho tia ph.m xa qua tiéu
diém F

- dyng tia ‘qua tiéu diém F cho tia phin xa song song tryc chinh
(hojc dyng tia qua tim guong cho tia phan x3 tring véi chinh nd.)




ly. Diém sang ndm trén truc chinh (xem giao khoa)
‘- dyng 1 tia 161 bit ky i S

- dyng tryc phy song song véi tia téi bt ky

- dyng tidu di¢n va tidu dicm phy ¢ = (ti¢u di¢n) N (tryc phy)
- dyng tia phin x3 qua ti¢u diém phy ¢

- - dyng dnh cda S 1i S* = (Tia phin xa) N Tryc chinh

{
PR - {
L. o1 Y
Y, i s ¢
Vit thjt - Anh thjt Vit thit - Anh do.
. Ta ¢o
d&SA = 45c; & = §A)

60
F R ¢ G f—2—30cm

(chidu duomg la chiéu

phin xa anh sing)
df _ 45(30) _ 4530
d-f 45-30 15

Taco: d = = 9 cm

& Gz 3/ - Xét truong hop
tia sing t6i guomg G,
$4 R Sy trudc : Ta ¢6 so d6 tgo
v \ anh sau
G, G,

A Aj—s A,
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ait SA = d; = 45cm; d) = §iA; = 90cm (K& qui & trén)

d, = S;A; = 5;5 + S|A; = —x + 90; d; = S;A;
(@t $5.S; = x>0)
dy(-f) ' ’
d; — (-
_ (0~ x)(-3(»__=30(x-90)
(0 - x) — (-30) 120 —x
dé'inhwéiAztniﬁgvériA:uphiiéé:

do 86 dj = (Chidu duong ngugc chidu dnh sing)

3

dy

d}=—x+d1=45-—x

30(x — 90!

Dodb: 45 —x =
120 — x

(45-x)(120 — x) = 30(x - 90)

5400 — 165x + x2 = 30x — 2700, o
x? — 195x + 8100 = 0
A~ 5625 = 752

- inghiem: Xy = 19—-5-—;-.:-E= 135cm
75

- X&t truomg hop tia;;sihg t6i G, trudr, ta ¢6 so 44 sau :
6 G -

o Aj—iwAy

A ——— .
Gitd, = 5K di = Sy o = SAG & =5iA
.Vﬁdt‘sg#’ﬁigﬁé»—x+45 |

Y



—df (@5 - %30 —3045-x)
d - (=) 45 - x + 30 75 — x

dodd:d; =

o . 30(45 - x)
Suyrad, = S$iA| = 55, + S,A; =d; +x = x - (75—x

_ =x2 + 105x ~ 1350
4= 75 - x

—x2 + 105x — 1350
p d,f 30¢ 75 - x
27~ f T 2 + 105x - 1350
: 75 - x
& = N(=x* + 105x - 1350)
2 —x2 + 135x — 3600

88 dnh cudi tring v6i A, ta c6 : d; = S,A; = §A = 45cm

Viy

30

: —-x2 + -
do d6 : 30(~x 105x — 1350) _

: = 45
=x2 + 135x — 3600
- 15x2 — 2925x + 127500 = 0
- x2 — 195x + 8100 = 0
A = 195%-4(8100) = 5625 = 752
195 + 75
2 nghi¢m X = '—5-5—- = 135cm
1 -
X = u = 60cm

Tém l3i dé dnh cubi cing sau 2 13n phin xa lién tiép qua 2 guong
6ng phy thugc vio thir ty phin xa) trung véi vit guong G, c6 thé
a5t & 2 vi tri '

= hojc cich G; 60cin
- hoic céch Gl 1385cm

Ta c6 thé tim ra két qui trén bing cich 1y lujn sau :




~ -

Theo nguyén 1y thujn nghich anh sang thi néu A, la vit qua G,
thiAlsélaanh KhlAztrungvathlAlsélaanhcuaAquaGZ.
Két qud & cdu 2 cho ta : Ay cach S; mt doan 90cm : S Al = 90cm

» va A cach S; m¢t dogn 45cm : SA = 45cm
nghia 13 khoang cach AA, = SA| - S,A =90 — 45 = 45cm

dGi véi guong G, : ta co AA,| = AS, + S;A, = 45

hay dy — dy = 45 1)
LI '
, 1.1 1
. — mjt khic —— = — + — (2
-H 4 4
(Chitu duong ngugc chitu anh
sang)

giai hé phuong trinh trén ta tim duge
2 giatri ¢ dy = - 15em  (nhin vid, = $A <0)
‘ dy = -90cm  (nhjn)

nghia 1 G, cich A 15cm (cach G, 60cm) hojc cach A 90cm (Cach ;
G, 135cm)

4/ §5, = x véi x = 60 hojic 135cm; Trd lai so aé

G, G,
A——~vA|—>A;
Gitd, = S;& = & &) = SAp dy = SA by = SA,

e Af df 30d
Taco:dy =g ¥ a-f d-30

suyra:dy = S;A; = 58 + S A = —x +dy = —x + d3_0d30
d(30 — x) + 30x
d-30

d =
do dé:
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_30'(1(30 = x) + 30x_
G- __ "7 d-30  -30[d(30 - x) + 30x]
dy— (-f)  d(30 - x) + 30x d (60 — x)+30x — 900
d-30

bé anh A, tring véi A; ta 6
b =5A =5A =55 +5A=—x+4d
~30d (30 ~ x) — 900x_ _
d(60 — x) + 30x — 900
e —30(30 - x)d - 900x

= (60 - x) dz+30xd-—900d—x(60-x)d—30x2+§00x

d'z =

+30

do 46 :

-x +d

.“0-

(60 — x)d? + d(30x — 60x + x2 + 900 — 30x — 900) — 30x2 + 1800x
© 0 = (60 ~ x)d2 + x(x — 60)d — 30x(x — 60)
- Khi x = 60; phuong trinh tr& thanh 0 = 0 1uén luén nghi¢m dang

" voi Vd

- Khi x = 135cm; ta c6 phuong trinh 0 = —d? + 135d - 4050
A = (135)2 — 4(4050) = 2025 = 452
—-135 + 45

2 nghiém d = ——-2—— = 45cm (vjt cach guong G, 45cm)
' —135 — 45. ‘
d = ‘—_-E——— = 90cm (vt cach guong G, 90cm)

Tom lai

- Khi 2 guﬁng cach nhau 1 khoing 60cm thi moi diém sing
B djt trong khodng gida 2 guung trén tryc chinh déu cho #nh
cudi Id chinh né.

- Khi 2 guong cich nhau 135em chi cb 2 vj tri cia difm sing
B tring véi dnh cda né sau 2 lin phin xa trén 2 guong.
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8.12 Mgt guong cdu dm cd tryc chinh thing L 46
diing ban kinh R = 80cm. D6’ wio guong 1 lép
chat Iong chiét sudt n dii ngdp. Mgt diém séng
S ndm trén truc chinh c6 dnh cho boi h¢ tring p
Vi chinh né, cdch guong 50cm. Xdc dinh chiét

sudt caa chdt long.
BAI GIAI —

Lép chit 16ng dé ngjp mjt 10m clia guong tgo nén 1 thiu kinh
phiing 18i, chi&t suit n, ban kinh mjt 16i R = 80cm; nén ticu cy thiu
kinh Ia

fL =
n-1
Theo ddi dudng di cla tia sing ta c6 so 5 sau :
TK G TK
S >3 » Sy——>S3

Dya vio nguyén ly thuji nghich anh sing, ta'suy ra khi S tring
v6i S thi S, tring v6i S,. DGi véi guong 16m ta c6 2 trudmg hop a8
dnh v§t tring nhau. Bo 1 :

I/ Trudng hep 1 : Anh va vit nim sat guong.

Vi S, nim sit guong c6 nghia 14 ndm sit thiu kinh (b ghép sit)
S, 1a 4nh cda S qua thiu kinh nén S, nim sit thiu kinh thi S phéi sit
thiu kinh, Ditu ndy trai gia thidt : S cich thiu kinh 50cm.

2/. Truong hgp 2 : Anh va vjt & tim guong 1dm

Vi §; & tim guong 16m nén S cich thfu kinh 1 dogn id'l = R
(S, 12 dnh do cia thiu kinh). '

Ta ¢6 d = 50cm , d° = -80cm.

dd 50(-80) _ 400 _

*h= i T0-80" T3
. R__ 40 _80 _ 400
Swym: =Ty MY TTATTS
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dodo:5(n-1)=3

» n—1=%=0,6 » n=16

8.13 Mgt guong céu 16m o6 dang 1 bén cdu bén kinh R =~ SScm
m@t phin xg huong lén, tryc chinh thing dimg. Mgt lp mong chat
ldng trong suét dwgc d6° vdo guung, khi db nguoi ta thdy rdng h¢
quang hoc ndy cho 2 dnh tht voi mét vj tri ciia ngudn diém, mgt
dnh tring v6i ngudn, mét anh cdch ngudn | = 30cm. Tinh chiét sudt
n cua chdt long

BAI GIAI
S$& di h¢ cho 2 dnh 13 vi chim tia xudt phit ti S bao gém 2 phdn :
- Phin 1 : t6i mép ngodi cla guong bj phin xa cho &nh S’ theo
80 dd sau : G
S——S' (s0 46 1)
Phdn 2 ; Ta biét h¢ thiu kinh héi ty vi guong cdu 16m c6 thé xem
nhu 1 guong ciu 18m c6 tiéu cy f théa cong thic sau :

(1) % = 2 + L véi f; : tiéu cy cla thiu kinh =

fe : Tiév .y clia guong 16m = % = -522 = 27,5cm

do d6 anh thir 2 ciu S cho bdi hé duge xem 1a anh cho bdi guong
cdu 16m tuong duong : G, theo so d sau :

G :
$ — 8" (so dd 2)

Theo gid thiét ta ¢6 2 trudng hop : .

i/ Truong hgp 1 : § tring véi S va S” cach S mét doan 1 =
30cm =S §’

- O'so 43 (1) ta thly S chi c6 thé tring véi S’ khi S & tam guong
nghia 13 S cich h¢ m6t dogan 55cm.

- Osodd (2 taco d=55cm =08
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d =08 = OS + SS’ = dl = 55+30cm
a) Véi d = 55cm, d° = 55 + 30 = 85cin
Suy ra tidu cy clia guong 10m tuong duong 14 :

¢ dd’ $5.85 5585 935
- = = = !
d+d 55 +85 140 28

m = 33,4cm

2 1 1 fo-f
tt(NDtacd: — =—- - —
fff [ g fig
2 : R(f; —~
» fl = L I R »> n-l::-—-(—-o———g
fg~f n-1 2ffg
R(fg ==f) '
. 1
- g tl O

thay chc gia tri f= %Bsicm, fg =27,5cm ; R = 55cm

5527 33,4
ta ¢ n @15 - 34 =—017+1=083(lo;i)

2334274

vi chiét suﬁt cia 1 méi truong luén Iuén 16n hon 1 (n > 1) do db gia
tri #én khéng thoa

b/ Vé6i d = S5cm; d’ = 55-30=25cm s

f=d d 55.25
d+d 55+25

ta o : = 17,18cm

thay viéo (2) ta co : ‘
- 55(27,5 — 17,18)
2.27,517,18

1 =061+ 1= 161 (nhn)

n =161

2/. Truong hgp 2. S tring voi S va S’ cich S mgt doan | =
. SS’ = 30cm

-O'sordoZtathayS " chi tring vai SkhlSdﬁttamcua guong
cfu 16m tvong duong nghia 1a S cach guong mét dogn d = 2f (3)

- s 84 1 ta thiy SS’ = % 30 cm cho ta SO + OS° = = 30cm
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hay : d -d==x 30cm
¢/.Vé6id -d=30cm

Ta co : é‘=?‘l-.+%=;,;3 0.2_113:3_6%-—5*'-(1;

o d? + 30d = 27,5(30 + 2d)

e : d> —25d - 825 =0 v

Véi diéu kién d > 2; nghi¢m cia phuong trinh 13 :

d=-2-s—+2—62—’-6-=43,8cm = d =30+d=738m >0
thay vao (3) ta ¢6 f= -g- = i%,ﬁ = 21,9cm

thay két qua nay vao (2) ta ¢6 :

= BCS=2L9) 025 41 = 125

= T 2275219
&.Véid -d=-30em,

1 1 .1 1 1 1 2d - 30
TacCh:— = — + ~ @—— = —— 4 = = e
N S T T d@d - 30)
- d? — 85d + 825 =0
Nghi¢m cua phuong trinh 1a ; , _
d = M =.738m » d =438cm >0
85-62,6 . .
vi d= ——2—— =112cm = d =-188m <0 (logi)
thay vao (3) ta co f= % = Z%’E = 36,9cm
hojc f = g = 1—12'2 = 5,6cm (logi).

thay cic gia trj ndy vio (2) ta c6 :
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R

"dinh va tink tién thdu kinh doc theo tryc

5(2 -~ >
= BCI3=369) |\ 025+ 1 =075 <1 (o)

2.27,536,9
T6ém lai chiét sudt cia chit 16ng n = 1,61 hojc n = 12§

8.14 Nguvi ta djt 1 diém séng A trén truc chinh cia mdt thdu
kinh héi tu. Vé phia khéng cé diém séng cia thdu kinh, nguoi ta
ddt m@t mdn hing dnh E wdng goc v6i tryc chinh cia thdu kink
vd cdch diém sdng A mgt dogn a = 100cm (hinh v&). Khi d6 trén
mdn E c6 1 vit sing hinh tron. &

Gii# cho diém sing A va mdn E o

chinh trong khodng gida diém sing va
mdn, ngudi ta nhdn thidy duong kinh ciia
Wt sdng nhé nhdt khi thau kinh céch man
E mgt dogn b = 40cm.
1) Tink tiéu cy cia théu kinh  E

2) Néu thdu kinh hgi tu trén dugc
gidi han boi mgt mde phdng, mgt mde cdu, chiét sudt n = 1,5 va
chd ddy nhdt ciia thdu kinh ld h = O,4cm thi duong kinh cyc tiéu
cia vét sing trén man E bling bao nhicu ?

3) Gig s mde phdng ctia thdu kinh quay vé phia A. Nguvi ta
ma bac mdt cdu dé dnh xang phan xq vdo bén trong thdu kinh. Tinh
tién diém séng A doc theo tryc chinh cia thdu kinh, héi diém sing
A ndin trong gidi han ndo thi dnh cho Lui hé théng ld thdt v trong
8idi han ndo thi do ?

v

®aql Hoc BK 90)
BAI GIAI

1/ Véi gid thiét vit sing trén man hinh tron ta phal chip nhjn v{t
sing c6 kich thudc nghTa la vét sang khéng th¢ 12 1 diém sang. Noi
mdt cich khiac dnh A’ cla A qua thu kinh khéng thé nim trén man.

Vi vt sing ¢6 duong kinh cyc tiu nén chim tia 16 pl}ﬁll_i chim
héi ty nghia la dnh A’ cia A la dnh thjt 4t d = AO; d' = OA’. Chidu
dvong la chiéu anh sing : d > 0
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Goi £ ; ban kinh vét sing trén min
R : ban kinh thiu kinh. ,
ty 1§ dong dang trong 2 tam giac A'KH va A'lJ

r d+d ~-a
cho ta .R= T

d—f @ -ad+af
= e
, d~f
-t bién thién theo d iy dgo ham ciia r theo d
L _ (2d — a)df — §(d® - ad + af)
(r)d= ! 2
an*

R R Y
- (dn)? &2
theo gid thiét khi d = (a - b) thi £y, nghia li £ = 0. Do d6 :

! O=(a—b)?— af
- b)2 - 2
Suy ra : f==@ b) =Q00 40) =

. J a : 100
khi 46 : : '
_pla=b? - a(a—b)+af_RQ-b)(a—b-a)+af
Fmin, = (a—b)f = (@ -Db)

=R—bga—b2 + af

(a- b

_af—bga—b!R

. T (a- b

- 36em
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_ 100(36) — 40(100 — 40)
(100 — 40)36

2/n =15 : goi R, bin kinh m: ciu 16i : Ta ¢6 :
1 1
: ¢ = @ - DR
» R =(n- 1)f = (1,5 - 1)(36) = 18um
ban kinh thiu kinh
R = VR? - (R, — h)? = V187 - (18 - 0,4) = V18% — 17,6

5
R = =R
9 m

R = 3,77cm
Re do do dudug kinh cyc tidu cia vit sing
1a:
30 s
% 0 Doin = 20in = ; (3,772 = 4?18cm

3/. Khi ma bac mjt cdu, h¢ dugc xem
* 14 1 thiu kinh hdi ty ghép sit v&i 1 guong
ciu 16m. Ta c6 so d0 tgo énh sau :

 TK G TK
A——sAl—a Ay ——A;
O O (o]

ait d, = AC; d; = DA ; 4, = OA| = d;; d; = OA,
b= RD = gy =0k g |n
Chiéu duong dugc chon nhy hinh v2.
dy(—f)
dy = (~f)
£ = 36em;d; =-d(d>0)
(chidu duong ngugc chidu ann sing) E?

g = —36d __36d
V™ ~d+ 36 ~d + 36

Taco:d; =

'»d2=di=
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R 18
- d6i v&i guong 16m ticu cy fg = 3= —2— = 9cm ta ¢o

o—3%_
o Gfe  T-d+36 344
~d + 36
. 324d
Suym  dy==d = -
324d
. . o d,fy 36(~75a = 324
* 0i voi thdu kinh : ta c0 d3 = 1 P = 324d ‘
3 —fy,  _=324d
asd — 322~ 8

6 = 360240 _ed
P T 1944 + 11664 d - 6
v6i d > 0 : Ta thiy d3 > 0 khi d > 6cm
d; < 0 khi d < 6cm
Viy : h¢ cho dnh th{t khi diém sing A djt cich thdu kinh

d > 6cm, h¢ cho anh do khi diém sing A djt cich thfu kinh
d < 6cm.

Chi y : ta co th¢ chimg minh h¢ gém : thiu kmh hdi ty ghép sit
voi 1 guong ciu 16 tuomg duong véi 1 guung ciu lom co tidu oy
1 2

dugc xic dinh biéi he thic = = + L
I T
f : Ticu cy thiu kinh hii 19; fg  néu cu guong 1om,
Vé6i h¢ thire niy ta thiy h¢é twong duomg vii 1 guong clu 16m ¢

ticu cyr 12,1 _6_1

f 36 9 36 6
f = 6cm
Viy Khi vjt ndm ngoii ticu cy d > 6cm h¢ cho anh thjt

Khi vjt nim trong ticu crr d < 6cm hé cho inh do
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Cha dé 9
- LUONG CHAT PHANG -
'BAN MAT SONG SONG - LANG KIiNH

@, C6 2 lip cr.it long trong 1 ly, nF trén xudng theo thir tir :
- Lop thie 1 : cniét sudt ny = 1,3, chiéu day hy = 3cm
- Lop thik 2 : chiét sudt ny = 1,5, bé day hy = Scm
Xdc dinh vi-trl dnh cia ddy ly khi nhin theo phwong vudng géc
i mdt chdt lng.
\ BAI GIAI
+ O (Mat) Anh cda diy ly khi nhin theo
phuong vudng goc véi mjt chit Iong
anh cda 1 diém sing S qua hé 2 ludng
chit phing.
- Ludng chit phing 1: n, = L,S;
K n =13
) [*4 - Ludng chdt phing 2 : n; = 1,3;
s {‘t n; = 1 (khong khi)
\ Ta ¢6 so d tzo dnh sau :

LCP (1,5; 1,3) LCP (1,3; 1) Miit
> S, Eod 82

S

.. WS, TB
Ap dyng cic h thic: =7 = T

'S RS o

)

« G e 13— . 1 13
tw (1) ta cb HS|==-='1-—HS=-——!:2 —"15==—'cm
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tr (2) tacod : KSz = —— = —— = — = 5 64cm
Viy : Anh cda day ly cich mjt thoang §,64cm.

@ot ch@u hinh try c6 ddy la 1 gwong cdu Iom tiéu cy 8cm,
tryc chinh thdng diing. D6 vdo chiu 1 cot nudc cao 8cm. Trén tryc
chink va cdch mdt mwoc 12cm c6 mjt diém sing S. Xdc dinh vi tri
dnh S’ cia S cho boi h¢ ludng chat phdng guong lom. Cho chiét
sudt nudc la 4/3.

BAI GlAi
Ta ¢6 so 46 tgo anh sau
LCP(n; = 1; nz-%) -G WP(nl=%;n2=l)
S : > S, >S, - > S,
4+ ls » d46i véi LCP(n; = 1 ; 0, = 443) : Ta c6 :
B _HS,
n, n,
# Suy ra
Hsl=£-f-ﬁ§=§-—s=%.;2=-;16cm'
0 » TS, = f0 + 08, = l6cm

» OS, = HS, — HO = 16 ~ (-8) = 24cm
* dGi v6i guomg clu ta'co : d = 0§, = 24u; d = 0s;

_df 24.8

dods:d =
d-r 24—8

= 12cm

* Jii v6i ludmg cudt phing (n, = %; n, =1):Taco:
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=
(7]
w
"
2|5

0, W5,
—_—=— =»

n; n; ﬁ—S; =

W [ e
'd
w
il
& |W
X
Z
[M

HS; = 370 + G5 =

& fw

(d; — h) = %(12 - 8) = 3cm

Anb qua h¢ I3 énh thjt cich mjt thoing 3em (& phis trén)

8 (4
9.4 Cho 2 ling kinh ABC va ACD co cling
goc chiét quang A = C = 6° dugc ghép voi
nhau nhie hinh v@. Chiét suat ling kinh ABC ld
ny .; vad cha ldng kinh ACD ld ny - 3. Mgt
2 s 1
tia 1gi SI vudng goc voi mdr AB. ‘
1) Tinh géc l¢ch gika tia toi va tia Io. A D

'2). D€ tia I song song VGi tia t6i thi mdt AB phdi nghiéng |
gbc bao nhidu so voi phuung thing dimg néu tia toi gi co’ dinh.
BAI GIAI

1/ Vi cic ling kinh co goc chiét quang nhé (67 vi tia toi 6 goc
téi nhé (i = 0° & m§t AB vi i = 6" ¢ mjt AC). Do do gic lich D
duge xacdinhbdi D=(n - 1) A

P3Si véi liing kinh ABC : goc Igch Dy = (n) = DA
PG véi ling kinh ACD, goc I§ch D, = (ny — 1)C.

Vi 2 ling kinh djt ngwyc chiu nhau nén goc lgch cia tia sing
qua h¢ ling kt,xh ghép sit la :

D =D, - D, = (n, — )C — (n, —1)A
ViiA=C=5taco:

3 4. .. ..

D=(m=-n)A=(=-36=1

2/ Khi tia 10 song song véi tia téi thi goc Kich tia sing D = 0 (qua
bé). Khi mjt AB nghiéng | goc B so vii phuong thing dimg goc chict
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quangmunghﬂ:wcwha = A+ﬁnmmgqualin;hnh
ndy c6 goc I§ch D; = (n, - l)a

V6iD=0tasuyraD; = D,
- (ny = Da = (n, - 1)C

g o -DA+H=m-~-1)C
A(ny = ny) . D

suy n . pg nl—l nl"l
ﬂ=4l = 3
2.1
3

Véi B > 0 : nghla ld pbée chiét qlumg cua ling kinh ABC lanu

Ikn do d6 myt AB phii nghiing & pluu S bop véi tryc thing
dimg 1 gée 3.
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Chu &2 10
LUONG CHAT PHANG +
BAN MAT SONG SONG +: THAU KiNH

10.1 Mt béng dén S ddt phia dudi ddy 1 chiu mn;c s bé day
lép nuvc 60cm. Phia trén mit nuwdc, cdch mit thoang 15cm dit 1
thiu kinh héi tu tiéu cir 20cm c6 tryc chinh vudng goc vbi mdt nudc
vd di qua béng dén. HOi phdi dgt mét min phm trén kinh vd cach
kinh bao nhidu dé thu dwgc 1 dnh ré net céa bong dén.

BAI GIAI
Ta .;6 o dd tho dnh sau : -
LCP(nl=§-; 2--1) TK 2
S — Sl > Sz
H wzn : o
Chiéu duong dugc chon nhw hinh vé
* P@i voi luomng chit phing (nudc,
- ,o - khéng khi) ta co :
W9 B _Hs, s 05 =255
H o} . ny n, ! ny
o
6 6o\rérii'-lg--G()cm;nz:==l;nl=—:'
Taco: . HS, = %.(-co) = —45cm

* 461 véi thiu kinhjta ¢6 :
d=750=S5H+HO =45 + 15 = 60cm
e df 60(20) 1200

syr: 4= =0 — 20 40
Anh trén min, d6 46 man cch thiu kinh 30cm.

= 30cm
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10.2 mét thdu kinh hgi tu tiéu oy 20cm c6 truc chinh wdng géc
vGi mdt thodng cia mét chdt long dyng trong 1 chgu vd cdch mdr
thodng 80cm. Mgt diém sdng S dar trén tryc chinh cia thdu kink;
wch thdu kinh 25cm cho 1 dnh r5 ngay trén day chgu, cach mde

thodang 26,6cm =~ %Qcm Tinh chiét sudt cia chat long

BAI GIAL
Ta ¢6 so 44 tgo inh sau : TK LCP(n, = 1 ; n, = n)
Chiéu duong duge chon nhw hinh v&. (tir trén xudng)
| - 46i v6i thiu kinh djt

S — e
! d = SO = 25cm ; d' = OS,
véi A
* df _2500) 2520
g 22520 _
. d-f-25-20" s = 100m
" ’ - d6i vé6i luomg chdt phing (khéng khi,
' &0 cw chit long)
: HS, HS,
L — Ta ¢6 — .22
’ 90, ng n
3 _— Dy
se | hay HS, = =TS,
n,
HS, = n(HO + 0S,) = n(HO + )
theo gid  thidt HS, = 8—30'cm .
HO = —80cm; d* = 100cm
_ g0 |
, H
Suyra: n= 32 = 3 =2 g—

HO +d -804+ 100 203
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1030 ddy chgu c6 1 bong dén S. Phia trén ddy chéu 60cm dgt
1 thdu kinh hi tu tiéu cr 20cm, truc chinh thdng ding di qua dén.
PS medc vo chdu thi thdy dnh cia bong dén di chuyén 1 dogn

3,3%m = -’3‘3 em. Cho chiét sudt ciia mede 1d %. Tinh chidu cao Idp
nuwde da d6 wio chdu.

/ e e
Sy BAI GIAI
-4t + Khi chua 45 nudc.
Ta ¢ : . TK

[ J .
; Chon chitu duong nhir hinh vé
' ' d = SO.= 60¢m; f = 20cm

suy ra

df 60.20
=9-F " 6020 0m

» Anh S’ cich thiu kinh 30cm,

&

L
|

5 OS’ = 30cm
Khi 46 nudre : gol x 1a chidu cao lop nudc 48 vio, voi SH=x>0
(didu ki¢n 0 < x < 60)

Ta ¢6 so 46 tgo énh LCP TK
S— .S, S,

* PGi v6i Iudmg chit phing (nudc, khong khi) ta ¢6 :
s HS, 4
== -2 sing=-imp=1
nl l'lz ( vol nl 3 2 )
e M M 3 3 3

Suyra HS, = anS = VJHS = 4llS 4( x) = e

* 45i voi thiu kinh ta c6 : . s
d-§|_6=§-1_ﬁ+i—l6=(60—x)+z(x)
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- 240 - x

d 4
240 - x
_ 20— _
dodsd = 3 = 4 _20(240‘ X)
d-f 240 - x 160 — x
= -
—  20(240 —

theo gia thiét inh djch chuyén 1 dogn 'l;ovcm so véi khi chua 08 nur;

do 86 : 55, = &0
; 3cm
hay : §G + O; = 273
- —30em + 230 -1 _ 10
160 — x 3
Ctruine b 1. a0 4 20340 = % 10
Tmonghqpl.. 30 + 160 — x 3
- 000 -x) 10 .0 100
H l60—x 3 3
g 60(240 — x) = 100(160 — x)
< x = 40cm (Nh§n)
. 20(240 — x) 10
-Ti 2:-30 +
ruong hgp 30 160 — x = 3
'20(24o-x2=30_ﬂsgg
160 — x 3 3
o 60 (240 - x) = 80 (160 - x )
- x = - 80cm < 0 (logi)

Chitu cao cia 16p nudc 12 40cm
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10.4 Cho 1 h¢ gém :

- 1 thiu kinh hgi ty tiéu cu 20cm.

- 1 lang kinh cé géc chiét quang
A nkd dige xép dit nhw hink V2. .

Piém stng S ndm trén tidu dign ’
cdeh tidu diém chinh F 1 dogn Icm.
Chim tia séng ti S tdi h¢ cho chum

tia I6 ra khdi ldng kinh song song voi
‘ . \

[ I Qe Y

tryc chinh,
Cho chiét sudt cia ldng kinh ld
L5. Tinh géc chiét quang A.

BAI GIAI
¢ Vi S nim trén ticu dién
d \1 nén chim tia xudt phat tir S
F 4 ic R sau khi qua thiu kinh cho

chum tia 16 ra khéi thdu kinh

: 1a chim tia song song véi
| tn.\c phy SO. Do d6 phuong
cia tia t&i ling kinh li
phuong SO. Theo gid thiét phuong tia 16 1a phuong tryc chmh do do
g6« 1¢ch gita tia t6i va tia 16 1d goc a (hinh ve)

5 _SE_ 1
\L tga oOF ~ 20 = 0,05

do @6 a = 0,05 rad { vi @ nhd : tg a=a)
Ap dyng céng thic géc 1ich khi géc chiét quang nho
D=c¢c=(n-1)A ’

med: A= nil = 1':’?_5 1 = 0,1rad

10.5 Vit sdauy AB = Scm duac dgt trong 1 lop nuoc vi vudng
gbc voi truc chinh ciia 1 thdu kinh h§i nhu hinh vé.
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:-f—.-{ A

Cho khodng cdch tt vit dén thdnh chu AC = 20cm, tw thanh
chgu dén théu kink CO = 15cm, tiéu cu cia thdu kinh ld 20cm. Xdc

dinh vj tri, tinh chdt va d§ lon anh cia AB cho boi hé. Cho chiét
sudt cia nudc 4/3.

BAI GIAl
So d¢ tgo anh qua h¢
i LCP(nl=§';n2=l) K

'AB

> AIBI ———-———éAsz
- BGi véi luong chit phing

Vi viit 4jt song song véi mjt phin cach (thinh chju) nén énh cia
vjt tinh tién theo chiu anh sing; Ta ¢6 :

CA CA, . — Mg
CA_ L hy: CA = 2CA
n L) ny
N Chi¢u duong dugc chon nhu
. 4 hinh vé&; voi
W g 4
_T-_T_i EX?-ZOCln;n|=§;n2=l
L= ,
E::: ° Do 46 :
| CA| = —20(%) = —15cm
3
* PGi v&i (hiu kinh : ‘
it d=A0=AC+CO =15 + 15 = 30cm
dods & =S _ 3000

d—f 3020 S0m>0
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44 phong dgi qua h¢ k = k, k,
v6i k; : 4§ phong dgi dnh qua ludng chit phing : k, = 1
' (Auh tinh tién)

k, : d4 phong dai anh qua thiu kinh; k, = :f— = —:—;‘% = =2
Do 6 k=) (D =2<0
Viy A;B; = [ki. AB = 2.5 = 10cm.

Viy Anh th{t, cich thiu kinh 60cm, nguye chidu va c6 d§
I6m bdng 10cm.

10.6 M¢t vt sdng AB = 4cm dt vuong goc voi truc chinh cdu
1 thdu kinh hji tu tiéu ci 10cm, cich thau kinh 30cm. Mgt ban mdt
song song ¢6 bé ddy e = 9cm, chiét sudt n = 1,5 dwyc ddt vudng
goc vai truc chinh ciia thdu kinh. Xdc dinh dnh cudi ciing ctia vt
- cho boi hg trong hui trugng hep : .
1) Ban mdt song song ddt giwa vit va thdau kinh
2) Bdn mdt song song dgt sau thau kinh,

+ BAI GIAI
—_— :
_ 1/ Ban mdt song song ddr gitra
vat v TK.
1 Ta ¢6 so 49 tgo anh sau :
N p BMSS TK
| chi¢u duong Juyc chon i chitu anh
) sing (hinh v¢)

* PGi véi bin mjt song song :

1,51
15
dg phong dgi aun : ky = 1 (Anh-tinh tién so véi vjt)

- -1
Ay = c(E‘;—) = 9( ) = 3cm
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- Péi véi thiu kinh :
d=A,0=AA + A0 =30-3=27cm

L WA 27.10 270
=90 27.10 270 \qqq.
dods  d= = 10" 17 "

270
: - ‘ a9 e + . — g.'. — .—11. — &
P§ phong dai anh qua thiu kinh : k, = 4= 27 1; 17
C wk s . .. _ ¢ Jo, _-10
14 phong dai qua hé : k = kika = 1.( 7= 17

BGionanh quahi:  A,B, =[KAB = %g .4 =235cm.

E
,.-,r,YVQy : Anh quu h¢ 13 anh thjt, cich thiu kinh 15,88cm, ngugc
chitu v§t vi c6 dg cao bdng 2,35¢cm
2/ Ban mdt dgt sau thdu kinh. .
Ta ¢6 so 46 t3o anh sau : TK BMSS
AB '_".AIBI -————:——-—-—yAsz )
* PGi voi thiu kinh d = AO = 30cm; f = 10cm
. df 30.10 300

do dé : - 2010 300
0% =t 3010 20 ~15m
R d 15 1
d- h' i nh:k R T
Q phong dyi a R i

* PGi voi bian mijt song song.
Anh dii di mgt dogn theo chidu anh sing (chidu duong)
— n-1
AlAr = ¢f " ) = 3cm

- do db uuh cudi cich thiu kinh 1 dogn 15 + 3 = 18cm.

Vi dnh qua bin mijt song song ¢6 d phong dyi dnh k, = 1. Do
d6 d§ phong dai qua ¢ k =k k, = _E-

d(‘) 1om énh A2B2=AlBl =IklAB=";-.4=2Cln
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Vyy dnh cudi qua h¢ 13 dnh th{t, cﬁ(.h thilu kinh 18cm; nguyge
chidu vit, ¢ d§ Iom 2cm.

10.7 Mt théu kinh hgi ty tiéu cy 20cm va 1 bin mdt song song
c6 bé ddy e = 6cm, chiét sudt n = 1,5 dit wiéng goc voi truc chinh
cia thdu kinh. Mgt vit sing AB dit wubng géc Voi truc chinh

: . Khi ban mdr song song dGt gika vt va thdu
kinh vd khi bén mdt ddt sau thiu kinh nguoi ta thdy hé cho 2 dnh
th@t cdch nhau 8cm. Xac dinh vi tri vit.

BAI GIAl
s 11 ¢ s ns
v Truong hgp 1 : Ban mijt
T Ay song song djt gida vjt va thiu
A : lh kinh; ta c6 so 49 sau :
e ™ ¢ | Gom BMSS © TK
ey :
P H :‘—4, AB AB—> A,;B,
T ‘ Lay Chitu duong dugc chon la
A ' U 1 chi¢u anh sing (hinh v&)
\ ! ' bx/ * BGi véi bin mjt song
o ' song : d§ doi énh
H‘—c( )—6( )=2cm

*aaivoimﬁukmh:dmd‘=A,o;d,=&§;X6=x>o
ta cd d=A0=AA+A0=-2+x
df _ 20(x—2) _20(x-2)
d—f x-2-20 .-22

- Trugng hgp 2 : Bin mjt song song djt sau thiu kinh, ta cé so
do sau :

dodo:d = OAZ )

TK : BMSS
_AB »A"B’, —>A’SB’y
* Box véi thfu kinh ta ¢6 : d=A0=x; d = OAl
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df X

do d6 : d=d—f=20x-;2o
— 20x
_ = 208
hay OAr=TT70

- 46t véi ban mjt song song : Ta ¢ :
—— -1 : —_—— =T
AA, = c(-q-;l-) =2cm hay AO+OA;=2

20x _22x—-,40
x-20 x-20

theo gia thiét ta c6 2 anh A;B, va A3B; cach nhau 8cm. Do db.

» OA;=2-A0=2+ (2)

—_—
hay A0 +OA;=+8 = OA;—OA;=28
thay OA, vi OA; & (1) va (2) vio ta ¢6 :
22x—40 20(x=2)
x-20 x=-22
22x—40 20(x~2) _

* Traomg hop 1 =
fuong hop x-20 x—-22 8

+8

x#20; x#22
e (22x — 40)(x — 22) — 20(x — 20)(x — 2) = 8(x — 20)(x — 22)
- 0= 6x2 - 252x + 3440
A’ = (126)2 — 6(3440) = —4764 < 0
Phuong trinh v6 nghi¢m
% Truong hop 2 : 2:"__2:‘_0 - 22(’1_222) = -8
® (22x — 40)(x — 22) — 20(x — 2)(x — 20) = -8
- x2—42x+360=0

A’ = (21)? - 360 = 81 = 9?
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2 nghi¢m : ‘x =21 +9 =30cm
x=21-9=12cm
+ Véi x = 30cm; Ta c6
& =0k = 20(x —2) _ 2030 - 2)
x-22 30-22
2
d -O—K; 22x—40 = 22@0)—40
x—-20 30 - 20

V6i x = 12cm; Ta ¢ d' = OA, = 3(—15212;2221 = —20cm <0
(Khong théa didu ki¢n dnh thit)
22(12) - 40
12-20

Viy viit cich thiu kinh 30cm

= T0cm > 0 (thda)

=62cm >0 (théa)

d'=0A;= = —28cm < 0 (khong thoa)

10.8 M¢t vit sing AB va mgt mdn M dugc dgt ¢ vi tri cd dinh
va song song voi nhau gita vgt vd mdn la 1 thau kinh hji ty tidu
cy 20cm sao cho tryc chinh di qua A vd vuéng géc voi man. Mgt
bin mdt song song bé ddy e = 6cm, chiét sudt n = 1,5 di diye ddit
trudc hay sau thdu kinh déu cho dnh ciia AB rd nét trén man. Xdc
dinh vj trl théu kinh.

BAI GIAI
s Truong hgp bdn midt d3t trudce thiu k(nh Ta ¢6 so d6 tgo anh
sau : BMSS TK
AB =AB— >A,B,

Chon chiéu duong 1a chitu anh sing (hinh v)

Bjt AO=x>0

* PSi véi bian mijt song soug ta co
AA; = e( ) 6(

* Péi véi thiu kinh : d.,\t d= A,O

s 1) = 2cm

d' =04,
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vai

d=A0=AA+AO= x-2
s T do d6 : |
| ﬂ Al df 20(x—2)
Al d = -
; U l d-f x-2-20
: . t . ’1,{ - ..__zo(x -_2).
\ A ; x =22
e ‘ e  20(x —2)
: ! » o by OA =TT
. : Theo nguyén ly thujn nghich
! ] | inh sing thi néu A;B, Ii vt thi
A U | AB s2 tr¢ thanh anh cia AB qua
: B1 . h¢, d6 ciing chinh la truong hop
bin mjt song song djt sau thiu

7 : kinh, va dnh qua h¢ vi vit & vi
tric6 dinhdodéo: d =+x
20(x - 2
= - =x2 —-
< —22 X > 20x—-2)=x 22xA

> 0=1x2-42x+40
A" = (21)2 ~ 40 = 401
phuong trinh ndy ¢6 2 nghi¢m : x =21 + 20,02 = 41,02cm
' x =21 - 20,02 = 0,98cm
Nhung chi c6 nghi¢m x = 41,02cm khi thay vio biéu thic d° ta ¢
4 = 20(41,02 - 2)
41,02 —22

con véi: x = 0,98cm, ta ¢ : d = 22 :;9 8 '222 = 0,97cm
~ v6id' = 0,97cm ta thiy khoing cich gih min va thiu kinh nhé hon
bé diy cia bin mjt song song. Pitu niy vé ly.

V§y : vi tri ciia thdu kinh cdch vi§t 41,02cm; cich min 41cm
125
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Ta c6 thé tim lai két qud nay bing cich 1am nhw sau :
* Trudng hop bin mdt song song ddit sau thdu kinh

ta c6 so dd : TK BMSS
AB >A'IB'| : o A'zB’z-
* D6i véi thiu kinh ; djt d = AO = x; d' = OA,
. —  df 20x
T 6 . = = =
ac d=0AI =0 T~ 20+

* PGl véi ban mijt song song : ta ¢b : A',Ai=e(n— 1) = 2cm

" dods: OA;~OA; =2

- 20x 22x - 40
-20+x+ =—20+x(2)
Vi dnh trong 2 trudng hop déu ndm trén main cd dinh. Do do :

' OA2 A2
, 200x—2) 22x-40
t (1) va ) tacH: x(—22)==‘—20+x
20(x — 2)(~20 + x) = (22x — 40)(x — 22)
» ~ 0 = x2—42x + 40
Phuong trinh ndy ciing cho 2 nghi¢m x = 41,02 cm
' x = 0,98cm

OA, = OA‘, +2=

Tring véi két qui nhw cach 1y lujn wén.

10.9 Gita mgt vat séng AB vd mgt man M dt song song voi
AB I1d 1 thdu kinh h¢i tu tiéu ci f ¢ truc chinh vubng géc vGi man,
cdch vt 15cm. Mgt bin mdt song song bé ddy e = 15cm chiét sudt
n = 1,5 du djt trudc hay sau thdu kinh déu cho dnh rd nét trén
mdn. tinh tiéu ci cia thdu kinh.

BAI GIAI
Ly lujn tuong ty nhw bdi trén (10.8)
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* Truong hgp bin mit song song dt trwdc thiu kinh. Ta O so
46 sau |
BMSS TK
AB A By —» A,B2
chon chidu duong la chilu anh sang

+ 461 véi bin mit song song :

— -1 _15-1
AA‘=c(nnl)=lS( 51’5 y = Scm

+ d5i voi thiu kinh : véid =A0 = A;A + AO =15 -5 = 10cm
df _ _10f |
d-f 10-f

* Truong hop ban mdt song song ddt sau thdu kinh. Ta ¢ so a6
sau

va d=0A;= (1)

TK BMSS ‘
AB A’ B, »A",B’,
d3i v6i thilu kinh : ta ¢6 d = AO = 15cm
v = 15f
=0A’ =—""
d5i véi ban mijt song song ta ¢6 : AjAy = e(n ; 1) = S5cm
Thay AjA; = A0 + OA,
suy ra OA;=AA;-AO=AA; +0A,
— 15f  10f+75
OA, =5+ =
=SV S T 51 O
Vi énh A,B; va A',B’; cing & trén min ¢6 djnh nén 67:; = 0A’,
10f 10f + 75

Tw (1) va (2 : =

W (1) va (2) ta ¢6 0—f 15—f
o . 10f (15 - f) = (10f + 75) (10 - )
e 150f — 102 = —10f2 + 100f — 75f + 750
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50 _
125f=750 o f 125 6em

Chit § : Ta c6 thé 1§p lujn. nhw sau : theb nguyén ly thujn nghich
&nh siing thi truong hop bin mjt song song djt sau thiu kinh 13 truong
hop 1 nhung AB, 1i vit va AB la anh. Do do
d=2% s

Tl0-£" 97 :
Gidi phuong trinh ndy ta ¢6 : 10f = - 15f + 150
e ' 25f = 150 ® f = 6cm

10.10 Mgt thiu kinh phdng 16i c6 bdn kinh mdt cdu 13i 10cm
chiét sudt n. Mt vit sing AB dit wuong goc voi tryc chink cia
thdu kinh vd cdch thdu kinh 30cm, cho 1 dnh thit A’B’.

Mgt ban mdt song song bé day e, ciing chiét sudt n dirge dgt
wibng goc vdi truc chinh trong 2 truong hop :

- Bdn mdt song song gitta Vit vd thdu kinh : cho anh qua h¢
doi di 10cm theo tryc chinh.

- Ban m{t djt giita thdu kinh va anth A'B’ : cho dénh doi di 2cm.

Xdc dinh tiéu c cia thdu kinh, bé ddy bin mdt va chiét sudt
n.

BAI GIAI
Tidu cy cda thiu kinh phdng 1di : chiét sult n dugc xac djnh boi
1 1 1
i (n 1)(Rl + Rz)
R, 10

V6 iRy » ®R;=10cm:Tacd) f=——= (cm)
. n-1 n-1
* Khi chua ¢é bin mijt song song : - TK
AB AR’
? — . e
J 1 d=AC; d' = OA
A o == - df 30f
. 1 véid = OA __d—f ———*so_f(l)

128




* Khi bin m{t song song djt gika vt vi thdu kinh :
BMSS TX ,
AB -——-)AlBl - A2B2

e n-—1] —_— — n-—
voi AA; =¢( " ) Suy ra: A0+ OA| = ¢( "
* PGi voi thiu kinh : d =A,0 ; d' = 0A;

1

)

L

véid-A‘Osm+K6=30—c(n;

Lyt

n-—
130 - e(—
1

dodo:d =0Ay=7——= @

30-c("; )y~ f

Khi c6 bin mijt song song vjt AB cho anh A,B; doi theo chilu
éinh sang (chiéu hudmg vé phia thilu kinh); do d6 anh d&i xa thiu kinh,

nghia Ia : A’A; = +10cm
thay AA,=0A, - OA =10
n-1
f30 -0 44
i (1) Vi (2) ta 6 1 ———— st renrb BUIE)
30— e(—) - f
* Khi ban mdt song song dgt gika thau kinh va anh :
BMSS TK
AB rA’lB"  _ A’zB'z
* 4Gi voi thdu kinh :  d=AO ; d = OA; -
. df 30f
Voi A =0A| = — = =22~
OA = ¥ =501

$ o [ ¢ - I
* d6i voi bin mjt song soag 1 AAy'= ¢(~'1-~~~)
il

ey AA; = 0] - O] = e(t
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.. -1 30f n-1
do 85 : OA, = DA, + e(—) = 4
2 1+ e( n) 30_f+e( n-‘) (.)‘
trong truomg hop nay anh ciing doi theo chidu anh sing (chiu diong)
do 46 AA,=2 o OA;—OA =2

. 30f n—1 30f
(1 : -
(k)vd(4)tac6 30___f+c( a ) -t

=2(5)

-1
Phuong triuh (5) cho ta e(‘_l . Yy=2

£130-2]  30f
thay va ta ¢o : - =
yvio B med: ST TS 10

281 _30f
28-f 30—f

»28f(30 - ) - 30f 28 - HH =10 28 - H (30 - )
0 = 8f2 — 580f + 8400
0 = 42 — 290f + 4200
A’ = (145)2 — 4(4200) = 4225 = 65°
145 + 65 145 — 65

=10

dod6:f=-—4'—‘=52,5cmv:‘1 f=-——4—’=20cm ,
v+V6rif-52,5¢m,tacof='—l'Q— o n=—9—+l=ll9'
n—1 52,5

a n—l

via bé diy ban mjt : o(— )=2
2n 2.1,19 :

= = = = 12,

s e o1 LI9-1 12,5¢cm

+Vé'if-20cm;tac6:n=-li%+l=l,5

2.(1
va bé diy bin mjt song song e = nz-:ll -Té—_’_s-)I= 6cm.
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Mijc du cac gid tri ¢, n 6 thé chip nhjn duyc, nhung d€ y ring véi
' __30f _ 30.525
T30-f 30-52%
didu nay trai v gid thiét A'B 13 inh thjt (d" > 0)
V§y :f=20cm; n=15¢e= 6cxﬁ

f=3525cm thi d <0

10.11 Mt vat séng AB dwge dat vuéng goéc voi triuc chinh ctia
1 thau kinh hGi te tidu cue 20cm. San thiu kink ngudi ta ddt 1 mdn
E c6’ dinh, cdch vat 92cm. Giita vyt AB va thdu kinh nguvi ta dat
1 bdn mgt song song c6 bé ddy 6cm wuéng goc voi tryc chinh. Khi
di chuyén thdu kinh trong khodng gitta bdn mdt song song va madn
nguvi ta thay cé 2 vi tri ciia thau kinh cho dnh ré nét trén madn, 2
vi trl ndy cach nhau 30cm

1) Xdc dinh chiét sudt cia bin mdr

2) GiF vdr vd mdn c6 dinh, bdy gio ban mdt song song digc
ddt sau thdu kinh, nguvi ta tinh tién thiu kinh vd ban mdt song
song trong khodng gitta v@t vd mdn ciing nhdn thdy rdng cé 2 vj
tri ctia thdu kinh cho anh ré nét trén mdn. Xdac dinh 2 vi tri nay.

BAI GIAI

€ Iy Xac dinh chiét
 sudt cia ban mat.

‘ Qua bin mjt song

’t IS,H A song vit AB cho anh

e U . Y AlBl d(h)'i vori thﬁu kinh
4

A B/ li vjt thit che anh
A;B, trén man ¢ linh.
8,1 2

Ta ¢6 sor dd tao anh
sau :

BMSS TK
AB — 3 AB, ~A,B
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theo gid thidt ta c6 thé djt A|A, = L

Goil 1a khoang cfch ﬂﬂ'n 2 vi tri ciia thau kinh cho anh n's nct
trén man, ta cé f =

4L
(Phuong phip Besscl do tiéu ¢y cha thiu kmh)

voi f = 20cm; 1 = 30cm Ta ¢ :
- 4Q20)0L - 302 = 0
A’ = (40)2 + 302 = 502
2 nghigm : L = 40 + 50 = 90cm
L =40 -50=- 10cm (loai) .
V§y khoing cich gita A va Ay : ZTA.; = 90cm
ngodi ra AA, = 92cm
do 46 8% dii anh qua bidn mit song song la: AA| = AA, - AAy
Kl\—,? 92 - 90 = 2cm

-1

Ta ¢é : AA| = c(n

3 6
= = = =1
suy 1 N AA 6-2 '

2/ Trong truomg haop
) ndy ta co so dd sau :

b ﬂ TK  BMSS
t < AB —-)A'|B'T—->A'2B’z
A U vi d3i vé&i bin mit song
song, d3 dod dnh luén
} luén bing -
AjA2 = c(tl ) ="2cm

Pidu ndy cho thidly 2 vi tri cia thiu kinh déu cho anh cach vit :
AA’ =92 - 2 = 90cm
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Véi khodng cich gida vit va anh khong d8i = AA = L = 90cm
ddi vi thiu kinh : d = AO; d' = OA,

do 46 : d+d =90 (1)
Mjit khic el 1 1
T dd f 20 :
Gidi h¢ phuong trinh nay ta s& c6 2 nghi¢m : d = 30cm va d = 60cm
V§y thiu kinh & 2 vj tri cich vjt 30cm va 60cm

10.12 Mt vt phdng AB cao 2cm dugc ddt trude mgt man M.
Giira vt vd mdn c6 mgt thiu kinh O, vd mét bin mdt song song
bé ddy e = 6cm, bdng thiy tinh chiét sudt n = 1.5. Gi# var va mdn
cd dinh, dich chuyén thdu kinh va bdn thiiy tinh, nguvi ta tim dige
mét Vi tri ciia thdu kinh, md dii dgt bin thiy tinh 6 trcde hay ¢
sau thdu kinh thi dnh vén ro nét trén mdan, Khi ban thity rink o
trudic thdu kinh thi dnh cao 2,35cm.

Xac djnh tiéu cy f ciia thdu kinh. Tinh d§ lin cia anh trong
truong hgp bdn thiy tinh ¢ sau théu kinh.
[
: (¢ tni dal hoe Tai chinn °2))

BAI GlAl
\’ *B.A Bin mijt
r_: ﬂ A, SONg  song dijt
b U i trude thiu kinh
(
s h
’ T
[ | Bin mijt
L H ML song song djt sau
A 1 U l thau kinh.
1Y b

133




Trueong hqp bdn thily tink d@t travc thd kinh : ta c6 sor 8 sau :

BMSS - TK
AB AB ——»A;B,)
ajt AO=x>0

48t voi bin mijt song song ta ¢o :

— n-l'_

15—-1

| ’AAl=cn = 6( l,s)=2cm
tacd - AA, = AO + OA| =2
suyra AO=A0-2=x-2
a5i véi thifu kinh ta ¢6 : d; = A0 =x-2
- . f (x — 2)f
d; = =
sy = Il R gy

Theo nguyén 1y thujn nghich anh sing thi khi A;B, Ia vjt thi AB s¢
1i anh qua h¢, trong truong hop niy bin mjt song song tré nén ding
sau thifu kinh. Theo gid thiét vi khodng cich giia AB va A;B; khéng

45 nén ta c6 thé suy ra dé théa didu ki¢n cla dd bai thi d}| = x

- f
do d6: . Sall L8 = x (1)
x—-2-~-f
mjt khac & truong hop 1, 4§ phong dai qua hé 1
AsB; 2,35 - N
k=kk = s T T, Vi a@ A,B, la thjt)
voi k=1 . (d¢ phong dai anh qua bin mjt song song)
. 0 '
k= L= —t
dl (X - 2) - f
. f 2,35
: (= = —===(2
dodo: (. (T, > @

Tom lai ta ¢6 hé phuong trinh :
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k= kg = (—:—:x—i’-) == -3
43 16n dnh A;B, = [KIAB = 33 = 9cm
Anh cufi cing qus h§ li inh thit, cich L, 30cm; cb d$ cao 9cm
%/ AB dgr trwdc Ly wd cdch L,

Ap dyng nguyén ly thujn nghjch anh sing ta ¢6 thé suy ma trudng
‘hop AB djt trude L, cich L, 30cm nghia 1a & vi tri cda A,B, do d6
qua h¢ phii & vi tri cda AB trong truong hop 1; chch L; 40cm, 46

phéngdnlinhquaheli-;-dodéinhcao-sll! = Icm

Viy énb culi qua b} ld dnh th§t cich L; 40cm, cb d} cao
Icm

11.3 Cho 1 hé 2 thdu kinh méng Ly va L, cing tryc chinh c6
tidu cy ldn legt 1 f; = 24cm, J2 = -12cm 43t cdch nhau 48cm. Mgt
Wit sdng AB djt trudc L; wbng géc vbi truc chinh. Xdc dinh vi
tri ciia vt AB dé.

1) H¢ cho énh thgt ,
2) He cho dnh thir v cao gép 2 ldn vir.
BAI GIAI
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S L 1/ Ta c6 so 44 tao anh sau :
A L Y v
L L
» AB———>A B, ——A3B;
t“ 04 (0} 7] d«';tdl-AOI—d,
. d 0 Al M d2 = A|02.
4 N ' dz = OzAz
Chiéu duong 13 chidu anh sing (hinh v2)
. . df, 244 :
*PSiveiL : - d) =
d, - f d-—24 .24
» dz=A|Oz=A|O|+O|02=O|Oz-d|==48 1 — 24
- 24@d - 43) ‘
d, = d-24
*Poiveil,: dy= i
) L M
12(_@;3.
i = _ —1224(d — 48) _ —24(d ~ 48)
27 240 - 4 8) ., 364 -2460 3d — 120
d-24
hay d, = 4 — 40
Bing xét diu d;
d l 0 40 48 ©
d’z ‘ - 0 o+ " . -

'V§y khi 40 cm < d <48cm h¢ cho inh thjt.

2/Khi anh thjt cao bing 2 1in vit ta co |k = 2 hay k -t2

Ta biét d5i véi L, vi AB la vjt thjt cho dnh A B, 13 thjt nén d9
phéng dai k; qua L, c§ gia trj 4m : k; <0
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by

Lt d4 16m dnh
b AsB, = |k .AB = 32 = 6em
, 282
F‘ A, ' E 1 I ) *
A o1 . ] A. Anh qua hi 1& dnh
' ’ thit, cich L, 15cm; d§ cao
o ; bing 6em
‘ b
3/ Vit séng AB ddt truvc L,
Ta ¢6 so dd sau : o
L L,

AB — - AU, A"BY
dat dl = A02, dl = OZAI’ dz = A 0‘, d2 = 0 A2
véi d; = 15cm, ta c6 :
& = d,fz - 156 _ 90
Y Ud-f, 15-6 9

dofi  _30(10)

=[0cm

. = = = 1
va = =3 10 Sem
' di 4 10 1015 1
45 phong dai anh qua hé k = (——L)(——2y = 1
¢ phéng dai qua h¢ ( dl)( dz) 15.30 = 3

d§ 16n dnh A;B; = |KJAB = 3'—.2 = %cm

Anl’ qua h¢ 1i dnh thit, uu,F thiiu kinh 15cm va i d¢ lim %cm
‘ ' / l\hgn xét ; mk‘mg
0t M o« % P hop ¢ chubco th tim

A, duoc bing kit qua &

céu (a) bing cich ding
nguyén Iy thugn nghich
énh sing
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10.12 Hai thdu kinh (L) va (Ly) ciing truc chinh c6 tiéw cy ldn
liegt 1d f; = 20cm, fp = -15cm dGt cach nhau khodng | = 30cm. Mt
Wit séng AB = 3cm .t vudng gbc wii tryc chinh ciia h¢. Xdc dinh
vi tri, tink chit, d§ 1. anh cia AB qua hé trong 2 trwdng hop (v
anh)

a) AB diyn medc Ly wd cuch Ly 40cm

b) AB dgt wrudc L, va cdch Ly 30cm

BAI GIAI

1/ AB djt trudc Ly cach Ly 40cm

Véi so 48 1o dnh
L,
AB AB; — = AsB,

taco: d, = AO, = 40cm ; d; = O\A,

A
difi - 40(20)

d“dl-—ﬁ 40_20=40cm

suy ra : : .
dz = A|Oz = A‘O‘ + 0|02 = 0.02 - d‘l = 30 — 40 = —-10cm
- dyfy L _(=10)(=15) 150
d; - f, (-10) - (-15) +5
44 phong dai dnh qua h{
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(x - 2)f

J(--Z—i"|=x M
£ 235
X—-=2-f +2 @

thay Q) vio(I)taco: (x ~ 2)(+l;:§) = X

» 035x=470 » x -i'lg- 13,42cm(-—91')

0,3s 7em
thay vio (2) ta ¢6 :  2f + 235f = (27i - 2)235
.
Truong hgp bdn thily tinh ¢ sau théu kinh : ta ¢6 so dd sau :
BMSS TK
AB —»A",B’, > A",B",

+v6i thifu kinh d = A0 = x = 1342cm( = ;9;‘-";)

. df 13,42.6,17
dods d =T - 13,42 - 6,17

= ]1,42cm

09 phoog dol dnh qua thiu kih &, = —% - --:—;-f—f— - -08S

vi 44 phéng dgi dnh qua bin mjt song song ky = 1|
Do d6 44 phong di dnh qua hi k = kk, = —0,85
Do d6 44 cao cia dnh trong trudmg hop niy la

A;B; = [K.AB = 2,085 = 1,7cm
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Chi dé 11
Hii THAU KINH + THAU KINH

11.1 Hai thdu kinh hi tu (Ly) v (Ly) cling truc chinh, c6 tiéu
ci Ian legt 1d f; = 10cm, f, = 6cm. Vit sang AB = 2cm ddt vuong
gdc vdi tryc chinh cia hé. Cho biét khoang cach gitra 2 quang tam
ld 0,0, = 40cm. Xéc dinh vj tri, tinh chat, d§ lon dnh cia AB qua
hé. V& dnh trong 2 truong hep sau :

1) AB dit trudc L; vd CéCh L 15cm

2) AB dgt trudc Ly vd cdch Ly 15cm

BAI GIAI
SO PR 9 1. Vét sing AB dgt truse Ly
b - 1 Ta ¢6 so 46 tao anh sau :
! 01 02 L L,
p AB—»AB,— 5 A;B;
l l 4Gt d; = AO; dy = OA;

d, = A0 d; = 04,
Chiu duong dugc chon li chitu anh sing (hinh v&) *
Véid; = 15cm; f; = 10cm; f, = 6cm, ta c6

df, 1510

d = = = 30 .
=g -1 " 15-10 30cm

do 46 ; _
v & = dfs ~ 10.6 _ 60
W. 9T4 g 10-6 4

d4 phong dgi anh qua b¢ k = kik -(—ﬂ)(-ﬁ)=——3°‘5=
phong Col 80k qua A& e = 7y N7 T 10
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béi voi L, vi A;B; 14 vjt d0 cho anh A,B, l1a thjt nén d§ phong
dai ky > 0 do d6 d¢ phong dai qua h¢ k = kiky <0

nghia la : k=.2
Suy ru :-: . %i— = -
G i424)(—2:1((1-_438))(24(24——2:8)) =2
® ~d f 20 = "2
<« d = 44cm

d = 44cm thda didu ki¢n d€ c6 anh thjt 40cm < d < 48cm.

11.4 Cho h¢ thdu kinh L), L, dong truc f; = 10cm, f, = - Scm.
Mgt v3t sing AB ddt vudng goéc voi truc chinh trutvc L, khodng
cdch giita 2 thdu kinh la 7cm. '

Xdc dinh vi tri cia vt dé :

1) H¢ cho dnh do, ngwgc chiéu vit

2) H¢ cho dnh thgt

3) H¢ cho énh 6 o«

BAI GIAI
Ta ¢6 so d6 tgo anh sau : L, L,
AB ~AB, _.A,B,

djt d; = A0 ; d; = OA;; d, = A,05; d = OA,

(Chiéu duong la chiéu anh sing)
dfi  _10d
d-f ~d-10
10d_ -3d - 70
d-10 d-10

+d6’iVéiLl:d.l=

=» d2=0l02"di=f—
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dyfy =5[=3d — 70 _ 5(3d + 70)

revE Ly & = e = T 10 T 24 —.120
Bitht’:tdﬁud'z'
¢ | o ‘ 60cm o
4% | -
. Bing xét dfu cho thiy ' _

-Khi 0 s d < 60cm : h cho dnh do
- Khi d > 60cm : h¢ cho dnh th{t
- Khi d = 60cm : h¢ cho dnh &

11.5 Mgt thdu kinh hgi t L; va thd kinh phén ky L, c6 titu
fi = f3 = 20cm cing tryc chinh, cdch nhaw 25cm. Mt diém sing
S dyit trén tryc chinh cia hé.

I/ Xdc dinh vi tri cia S d& sau khi qua h¢ chim tia sdng tr¢
thanh chim song song.

Y Trudng hgp diém sing S ndm trude Ly tim didu kitn cia | :
khodng cdch gia 2 thdu kinh d& diéu. kign trén duge tha.

BAI GIAl
1 |
Xét trudng hgp S dgt tryge L)
Ta c6 so 44 tgo dnh sau :

L L,
S =8 - . — Sy .

d€ chim tia 16 song song thi S, phii & titu diém chinh F, (Tidu dim
v§t) cia L, nghla 14 & sau thiu kinh L, vi cich L; 1 dogn 20cm.

+ 88 véi L, : S, 14 dnh v vi & sau L, nén §; 1 dnh thit, cich
O, mdt dogn d' = (25 + 20) = 4Scm

Viy diém sing S phil djt chch O, 1 dogn :
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df 45(20)’
= - ! = 5( 0) = 36¢cm
d—-f 45-20 _
o Xét tru'q‘ng hqp § dit truge L,
Ta ¢6 so dd tgo anh
) Ly
S —S’, — S’

d€ chum tia 16 song song thi S} phii djt & ticu didm vjt chinh F; cia
L, nghia 1 & phia truéc L, va cich L; mét dogn 20cm. Vi kh(_)z’mg
cich gida L, va L, 12 25cm, do d6 S| vin & phia sau cia L, nghia la
S; la énh thjt cia L,. Pidu niy v6 1y vi v&i thiu kinh phin ky vjt
thit ludn luén cho anh do. Do d6 truong hop niy khong thé c6 chum
tia 10 song song tryc chinh.

2/ Nhuw trén d3 ly lujn, muén chum tia 16 song song tryc chinh
thi S| phii Ia vt thjt cda L, va la anh 3o cia L,; Vi 8| cach O; mgt ¢
~ dogn 20cm -do d6 khoing cich 1 gita L, va L, khéng thé vugt qua
20cm : 1 < 20cm

Bip s 1/ S djt trude L,. cach L, 36cm

2/ 1 < 20cm
11.6 Hai thau kinh L; va L, c6 tiéu cy ldn lugt fi = 10cm,
2 = Sem dgt ddng truc. Mgt vit AB dgr vudng géc voi truc chinh
wd trudc L) 1 khodng 20cm. Gik vit AB vd Ly cd dinh tinh tién
L; . Khdo st sy thay doi cia vj tri, tinh chat, d I6n dnh ciia AB
cho boi hé.
BAI GIAI
Ta c6 so d6 tgo anhsau: L, ,
AB—-——’- AlBl *———*Asz
dﬁt dl = AO, = 20cm; di = OIAI; O|02 =X
d = A0y d; = 0,4,
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' Ly T\.,_ * 48 voi thiu kinh L, :
1 . d,f, 20.10
A 10«, loz. d"'dl—fn"zo—xo"m"’“
- dy = 0,0, - dj = x — 20
* 46i v6i thilu kinh L, :
Wb 5(x-20 _ 5k - 20)
d 4-f, x-20-5 x-125
dy & 20 5(x~-20 _ 1
.déphénzdaiinhquah&k-dl.dz-zo. S _25 'x-20
s ;
o k x — 25 *
Bing xét diu d; theo x
x l 0 20 25
& A
Bang xét diu k theo x
X E 0 25
k 1 - +
s :
ki l too |l +o0
5

Dya vio 2 bing xét diu teéu ta cd the kit lujn.

Kbi 0 < x < 20 em : duh quu b§ la Gub thit, dnb co d) Wom
ting din khi tinh ti€n Ly ru 2u thiu Kich L,

Khi L, cich xa thiu kinh L; ti 20 din 25cm, suh qua h¢ la

anh do va d¢ Iom vin ting din

Khi L, xa thfu kinh hon 2Sem dnb qua b li fnh th{t va 4§

I6m nhéd din
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11.7 M¢t Vit AB cao 2cm, ddt vuéng goc vdi truc chinh ciia 1
thaw kinh héi tu Ly tiéw cir f; = 40cm va cdch thdu kinh ndy 120cm.
Nguvi ta ddt phia sau L; 1 thdu kinh phdn ky L cd tiéu cy fy =
-3cm cung tryc chinh. Xdc djnh vi tri ciia Ly dé' dnh cudi ciing qua
hé ld 1 dnh thét cao Scm. .

BAI GIAI
Vm so db tgo énh

t T | Ly L, .
b . AB——AB,— __,A,B,
JAA of . 02 - 4td, = A0, d; = O/A;;

2 g 0,0, =x; 42=A02,

v J\ dz = 02A2
CBGIVGI L, ;g = o 12040

*Bdi'VéiLz:dzhg A|02 =Al0| +O|02=x —d; =x - 60 °

dbfy _ (x - 60)(=30) _ ~30(x - 60)
dp-f, x-60+30  x-30

dodo:dy =

di d 60, -30(x —60) 1
+ P9 phé anhk = - 2o 2L
.+ PG phéng dai 4,4 = 20T T30 G-
- 15
x - 30

theogxathxétlkl--e:—-— Do dok=+§

AB

5 15 5 .
~-Truomg hop 1 : k = = - = -
Juong hop 2 T Tx-30 "2

» X =24cm > 0



5 15 5
- Trudn 2:k=-7 _— = -
ghop2:k=—% =" "3 2
‘ . » x =36cm >0
véi gid thiét énh sau cing 1 énh thjt ta thily
A ._—30g24—602 -
Khi x ?4an »>d, = 24 — 30 180ctn < 0 (loai)

. —30(36 — 60
Khi - i __1__._-1 == A
x = 36cm = d, 36 — 30 120cm > 0 (thoa)
Viy x = 36cm
Khoiing each gida Ly vi Ly 13 36em.
11.8 Mgt vit AB dt wbng goc voi truc chinh cia 1 thdau kinh
héi tu Ly c6 tiéu cw f = 6cm vd cach kinh 8cm. Dt sau L; I thiu

kinh héi tu Ly c0 tiéu cy f; = 4cm, cing tryc chinh. Xac djnh vj trl
cia Ly d€ Gnh sau cing cho boi hé bing = vgr AB.

. A 2
BAI GIAI
b i .Ta ¢6 so dd tgo anh sau
t Ly L,
AB R, AB,—Y% A;B;
h . 04 02 — . ———
diit AOI = dl ;dl = olA| H
v 5,0, = x>0; dy = A0z

+ B3&i voi L, : d; = 8cm f; = 6cm

. d,fy 8.6
» dl = ~ = —
4 -f, 8-6

df, (- 244 _ Ax =24

*BEivei Ly i =G T k-2 -4 x-28
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d 4
d¢ phong dai anh qua h¢ k = ki J, = (—ai)(—f)
i 2

YR T ) W W
T g x-28'x-24 x-28
3 AB
.n Iy kK = = = —=
theo gia thict 2 B
3 12 3
- Truom 1: k=2 ; tach =2
Truong hop 2 © x-28 2
» x = 36cm=> d=6cm>0
N . - 3. : 12 _ 3
-Truong hep 2: k= 2,taco - 28 - 2
> x =20cm; d; = 2cm > 0

C6 2 vi tri cia Ly Kn lugt cich L, 36cm vi 2/cm

11.9 Hai thdu kink héi tu Ly va Ly co tiéu cir ldn legt ld f; vd
f ciing truc chinh. Mgt vit sing AB ddt vudng goc voi tryc chink
ctia hé va truoc Ly cho anh cudi cing AB;.
Xéc dinh khodng cich giwa 2 thdu kinh dé d¢ phéng dai dnh
(d¢ 1on dnh cudi ciing) khdng phu thugc vdo vi tri cua vit.
BAI GIAI
C6 2 cach d¢ tim ra két qua
Cdch 1 : ding cic bidu thwe dai s6
Ta ¢6 so dd L, L,
AB ~AB, »A;B;
chidu duomg 1a chiu anh sing
dﬁ' dl = AO' = (; d'l = OIAI; dz = AIOZ; d.z = OzAz H
0|02 =x>0

* P6i véi Ll:d]-—-i—
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df, d(x - f}) + xf,
d—f,  d-f
d(x = £) + xf,

dyf, E f,
d - dx = f,) + xf,

d - f,

fld(x — f)) + xf)]
Td@x - f, - £) + xf, + 1,5,

> =00, -d =x-

*Poiveil,: d, =

* B§ phong doi nh qua hé © k = k .k, = 4Wdy
d, d;
£, 6ld(x - £,) + xf,] d-f,
“QT) -1, -6+ + 1f, dx = £) + xf,
f,fy
d(x = £, — ) + xf, + ff,
Véi bléu thirc niy ta thily d€ k khong phy thuge d thi s3 hang
x~f ~f=0

k=

Dodox =1, + f,

Céch 2 : bing dudmg di cia tia sing.

Vi dnb 13 giao dlém cia chim tia 16, nén d€ anh cia AB qua h¢
6 4§ cao khong ddi (gid s A nim trén tryc chinh : B nim ngoi
tryc chinh) thi dnh cua B qua h¢ phii ndm trén 1 tia 16 song song véi

trye chinh, e Ly Vo
k& of ¥ T TT
i : /‘ﬁ/ .7

8 s Y "
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Mudn vjy tia 16 que L, (tit5i L,) phii di qua ti¢u diém vjt chinh
F, cia L,. ‘ ’

Vi 44 16m cla vjt AB khénig doi nén tia t6i L, phii di qua B va
song song véi tryc chinh; do do tia 16 qua L; phii qua ti¢u diém anh
Pl Cl’la L|

do 6 : F, trung v6i F; (h¢ v ticu)
Noi cich khic 0,0, =f, + f

11.10 Hai thdu kinh h¢i tu Ly va Ly ciing truc chinh, dgt cach
nhau 1 khodng x c6 tiéu cw ldn gt ld f, = 10cm, f; = 15cm, ban
kinh cac thau kinh ld r; vd ry. Myt vt sing AB = 2cm dit vudng
g0c vai truc chinh va cdch thau kinir Ly 1 doan 10cm.

1) Tim diéu ki¢n ciia x dé h¢ cho dnh tht.

2) Tinh chiéu cao cia dnh cho boi hé. Ve hinh

BAI GIAI

1/ Vi vjt sing AB djt 13i ticu di¢n cda L, nén dnh cda didin sing
BqualL & ®, chim tia 10 qua L, la chum song song ¢6 phuung
BO, (hinh v¢)




Pé dnh cia B qua h¢ (L,L,) thi chim tia khic xa qua L, phii toi
dugc L,; vi chum tia ndy 12 chum song song nén it nhit phai co 1 tia
khic xa t6i L. BE diéu ki¢n nay duge thoa ta thay vi tri cia O, dugc
xic dinh bing vi tri gi¢i han : d6 13 vi tri sao cho tia t¢i Bl tv B t6i
mép cia L, cho tia khic xa 1J di qua mép cuia L, (hinh v¢)

Dya vio 2 tam giac déng dang ABO, va O,KO, ta ¢6 :

AB Aol

0K ~ 0,0,

0K

b d 0102 = AOl .-A‘_B_

f,(ry + 1
< 1(r + 1)
AB s
2/ Vi chim tia khiic xa qua L, la chum tia song song nén anh cudi
A,B, s& & trén tidu di¢n &nh cia L, (hinh v@)

Viy Q)

. Ta c6 thé xac dinh A,B, nhw sau : & vi tri giéi han, xét 2 tam
giac déng dang ABO; va A;B,0, ta ¢0 :

f.
do 46 : A;B; = 2B ‘
R f fi(r, +15)
ta thiy trong diéu ki¢n (1) dugc thoa x < ——-—A——-— thi moi vi

tri cta L, déu cho anh cudi & ""P di¢n anh, do d6 kit qui trén dung
véi moi vi i cia L2 AB, = ;—AB :
1

Asz = -:—2.2 = Jcm

11.11 Hai thdu kinh L; va Ly cing tryc chinh, ddt cich nhau
Scm. Thdu kinh Ly c6 tiéu cy f, = 10cm. Mgt vt sdng AB ddt wing
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80c voi tryc chinh cia hé, truoc Ly cho 1 dnh tht qua hé cdch L,
90cm va Ién gap 5 ldn vt, ngugce chiéu vit. Xdc dinh vi tri vt va
tiéu cy cua Lp.

BAI GIAI
Ta ¢6 so 46 sau : L, L,
AB ~A,B, >A;B,
0, 0,

: dit dl = A|0 = d; d'l = OIAI; 0|02 = Scm
dz = A102; dé = 02A2

chiéu duong 1a chidu anh sang
__¢f _df
Td-f, d-f

dfE  d(s - f) - 5f
d-f d-f

*PSiveiL s

= d‘2=0,02-d'|=5-

dafy
4 -
d( - f) - 5
T o -pa - e

d, = =
2T d5-H -~ 5F 10 d(=5-) + 5f
d—-f

4 phong dai anh :
o 4 f oG -5 d-f
k= d;dy G=P¢ (-5-Hd + 5f )(d(s -f) - Pr

k=Ts +lf)fd st @

Theo gia thiét : d; = 90cm
_ AB,

AB

*BGivoi Ly : dp =

m

= -5
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Dodbtad&lléphuongtrinh

10[(5s — Hd — 501
~(8 + Hd + Sf =9 (3):
10f
BAna+st @
Té (4) ta cb A= (5+Hd- S
i
d‘s+f ®)
. 7
Thayvi.o(B)tacé.(S'- s+f—5f=9[ (5+f)5+f+5f]
(S = 0 - 565 + )

S+ L = 9(~2f) = ~18f

35-76-25-5f=-18(5 +f)
10 - 12f = - 90 - 18f
6f = - 100

100
f= —-—6—cm

100

= 700,

Thay vio(S)tacd d=—"—= ——70= lOcm
s _ 10

6
.V§t djt cich L; 10cm; thdu kinh L; 13 thfu kinh phin ky
ticu cy %q'em = 16,6 cm ‘
11.12 Hai thdu kinh th tu cung truc chinh. Thau kinh thi nhat
€6 tu 56 Dy = 6 didp, ddt cach nhau 75cm. Mgt diém séng S trén

truc chinh cia h¢ trude kinh thie nhat 25cm. Mdt ddt sau kinh thi
hai thi thdy S ndm & vj tri thyc cia né.. Tinh D,

BAI GIAI
Ta ¢6 so dd tgo anh sau : L L, i
S ———-—P_Sl ———’Sz
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+ Mit nhin qua h¢ thiu kinh

B ( Ly thiy dnh S; & vi tri cia S ditu
, niy ching t0 S, 14 1 anh do.
04 0¥ Theo nguyén Iy thujn nghich
anh sing thi khi §, la vjt qua
v { L, thi S, tr¢ thanh dph. Do dd néu
’ . : - ° S, tring véi S thifcho 2‘:mh qua
L, , L, tning voi nhau : '
L, : '
§ S, i S— a8,
. ~ _— df,
*B&vél-[.l:tacé . Olsl =d| =
dy ~ f
Véi d, = 25cm; f, = i- - %t&cé:
100
d, = = 6 ) = 2500 = 50cm
L 100 50
Gy

* PGi véi L, : S, 14 dnh va cich O, mét dogn

d& = 028[ = 0201 + OlSl = ~75 + 50 = —25¢m
vi d, = SO, = SO, + 0,0, = 25 + 75 = 100
Viy tiéu cy cia L, 1a :

ddy _ 100(=25) 2500 _ 100 1

bl = - cm =

f, =
24, +d, 100 -25 75 3 3em

Véytusdc\'nabzli:DzéflsLl= -3didp
2

w |
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Chii $ : ta c6 the tim ra két qud trén véi cach tinh théng thudmg :
tim bidu théc cia d, theo f,, 16i cho gia tr

dy = =(75 + 25) = —100cm

11.13 M{t thdu kinh hgi tu Ly va 1 thdu kinh phdn ky L, ¢
ciing truc chinh, ddt cich nhau 4cm.

1) M@t chum tia t6i song song vdi truc chinh tdi L; sau khi lo
ra khéi Ly vin 1d 1 chim song song. Tinh f,, biét f = -2cm. ,

2) Khodng cdch giita 2 thdu kink bdy gio 1a Scm, chirng té rdng
chum tia tci song song sau khi qua hé tro thdanh chim hgi tu tqi 1
diém S. Xdc dinh vi tri cia S.’

BAI GIAI
1/ Ta ¢6 hé phuong trinh sau :
1 1 1
- =T+ 1
s m
d, = 0,0, - d, ()
1 1 1
T= ot ©)
f2 dz d2

chum tia t6i song song do d6 d; = «; viy d;

]
o
Ka

chiim tia 16 song song do 46 dy - w; viy d, = f,

thay vio 2) tacoé f, = 0,0, — f

Viy f, =0,0, - f, = 4 - (~2) = 6em

2/ Véi 0,0, = Scm chim tia toi song song do d6 d, - o
viy d =f, =

Suyra: dy=00,—-d, =5-6=—Icm

. d,f, (= 1)(=2 2
= ——f o === 2
do d6 d, G- -1-(-2-1 cm >0



d; > 0 do d6 anh cudi 1 anh thjt nghia 13 chum tia 10 hdi ty tai
1 diém S cich L, 2cm.

11.14 Cho 1 h¢ thdu kink Ly, Ly cing truc chinh, cich nhau .

7.5cm, thdu kinh Ly c6 tiéu cw f; = 15cm. Mgt vjt sang AB dgt
vudng géc voi truc chinh trude va cdch Ly 15cm. Xac dinh gid tri
cia f 1 dé :

1) Anh cudi ciing qua h¢ ld dnh do

2) Anh cudi cing qua hé 1d do vd cing chiéu voi vt

3) Anh cudi cing la do, cing chiéu véi vir va lon gdp 4 ldn

" vt.

BAI GIAl
Ta ¢b so 44 sau :
L, L
AB +~AB, _+A,B,
véi d, =A0; dy=0A; 0,0, =75m d,=A0;
d;, = 0,A, L
T o g o i 15€, |
. = =
ac ! d| hand fl 15 - fl
d, = 0,0, - d}
’s IS, 1125 = 7,5f — 156, _ 1125 - 22,5,
15 - fl - 15 - f‘ . 15 - fl
. dfy, -
g = 2f2
d, - f;
(112,5 - 22,56)15 (112,5 — 22,5()15
112,5 - 22,5¢ =T 1128 - 1.5,
1l sas-f) !
15 - fl
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4 o 028 1508 - 15)

fi+15 = £ +15
Bing xét diu d, theo f,
f‘ l -0 '15 5
6 | I
Viy : . -15cm < f; < Scm
- , d d
2/ B§ phéng dgi k=d—-&—
(]
15, 1503, - lﬂ(lS - f,)
55 - 1) (F, + 15)(112,5 - 22,5¢,)
2f,
k= ——
f, +15

d¢ dnh cing chidu véi vit ta co k > 0 va d < 0
Bing xét diu
f, -15 ; 0

| - T
do 46 f, phii € [-15, 0]

“=15¢m < f;, s 0cm

3/ Anh do, cing chidu vjt, 16n gip 4 I14n vit, khi do k = 4

| —0
]

do d6 2h
) f,+15
» fi = —10cm (théa didu kién -15cm < f, s Ocm )

11.15 Cho 1 h¢ thdu kink ddng tryc chinh L;, L, -
Ly la 1 thdu kinh phan ky tiéu c f; = - 8cm
156
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L, ld 1 thdu kinh hgi ty tidu o S = I5cm
Mgt vit sdng AB ddt wing géc véi truc chinh va cach L, &m,
Xdc dinh vi tri cia L, d& anh cudi cing cho boi hé o diing vi trt
cia vit. Tinh d§ phéng dai anh khi do.
BAI GIAI
Ta ¢6 so d5 tgo anh sau : L, L,
AB AIBI ;Asz
djt d; = AO;=8cm; d} = O,A, ; d, = A 03 d = 0,4, ;
0,0, = x >0, v6i chidu duong i chiéu anh sing
dyf,
d - f

Ta c6 h¢ phuong trinh : d} = m)

=00,-d=x-d; (
. dyf,
= —= 3
4, P | 3
vd gid thict d; = O,A, = 0,A (Anh A;B, & vi tri ciia vit AB)
dodéd;=02'7=ozo,+<‘),7:=—'d,—x=-s-x(4)
: , 8(~8
voi f, = -8cm : ta co & =-—(——L= ~4cm
8 — (-8)
W @)=» dy=x-—(-4)=x+4

L _ (915 15(x + 4)
3 = =
= 4 x+4-15 . x-11

15(x + 4
thay -vao (4) : ‘fx_*ul=—8-x ] x2+12x-28=0(1)

gidi phuong trinh trén ta ¢ nghi¢m . X = 2cm

x = - 14cm (logi)
Viy L; djt cich L; 2cm
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* 3§ phong dai anh k :

Khi x = 2cm; ta c6 dy = x + 4 = 6cm
i@ = 15(x +4) __15.6 _ 90
2 x — 11 2-11 =9

. d, d; 4., 1

ek =5 T = P =

11.16 Cho 1 hé thdu kinh ddng truc L,, Ly ddt cdch nhau 40cm

Ly : 1 théu kinh hi tu, tiéu cy f = 20cm

L, : 1 thdu kinh phdn ky tiéu cy f = - 30cm;

Mgt vit sang AB dgt cach 1 man M 1 khodng khong doi

L= 130cm. Trong khodng gita vt vd mdn nguoi ta ddt Ly va L
sao cho AB wbng goc Vi truc chinh cia h¢ vad trucc L,.

=-10cm

Xdc dinh vi tri ciia hé thau kinh dé hé cho dnh ré nét trén man.

N L’\ Ly BAI GIAI
;-—4 ﬁ; v M Ta co so d6 sau
T L L,
M AB AB, ——— AsB,
A 04 0y ) —_— . ——
”dﬁt dl = AOl = d; dl = OIAI ’
y k 174, =40, & = OA,
~ L = tbOm - X = 0102 = 40cm
Chidu duong nhw hinh v&. Ta 6 h¢ phuong trinh sau :
. d,f,
d; = 1
1 dl - fl ( )
. dof;
dy, = ———— 3
2 dz - fz ( )
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M3t khac . .
L = AA; = AO, + 0,0, + 0,A, = d, + x + d; = 130cm

Suyra dy =130 ~x - d, =130 - 40 ~d =90 — d (4)
d(20) _ 20d

Te):d = = 9-20
204 _ 20d — 800 _ 20(d ~ 40)
D= =40 2 a-2 ~ d-20
d — 40
3 - g —302005 5! —-600(d — 40) —12(d — 40)
y = = =
20(d — 40) 50d — 1400 d — 28
d - 29:12g+d :-3-040!
) = =90 -d
d - 28
- 12 (d - 40) = (d - 28) (d - 90)
o 0 = d2 — 130d + 3000

A’ = (65)% — 3000 = 1225 = 357
2 nghiém : d =65 + 35 = 100cm
d = 65 - 35 = 30cm
-12(30 — 40)  —12(—10)
30 — 28 2
~12(100 — 60) _ —12.40
100 — 28 72
Vi énh cui trén min nén 1d dnh thjt do d6 d; > 0. Viy d; = 60cm

Véi d = 30cm; dy =

= 60cm > 0

d = 100cm; dj = ~6,66cm < 0 (logi)

Viy : Ly dijt cdch vit 30cm

11.17 Cho 1 h¢ thdu kinh déng truc L, L, ddt cdch nhau 40cm.
—EETER I K

L, : thdu kinh h¢i ty tiéu cy f; = 20cm

L, : thdu kinh phan ky tiéu cu f, = - 30cm
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Xéc dinh vi trf cia 1 vit sing AB sao cho khi giiF vit o djink
hodn vj L;, Ly cho nhau h¢ ludn lun cho 1 dnh thgt ¢ cing 1 vi o
trl, Xdc djnh d§ phéng dgi dnh trong 2 trwong hgp ndy.

BAI GIAl

A 101 N ( 04 Or 1
v _ /
' J\ o by )\ lr b2
Truong hop 1 ~ Truomg hop 2
Ta hily xét truomg hop 1 : L, L,
AB - > A|Bl >A282

a4t d, = AO, = d; d; = O,A;; 0,0, = x = 40cm
- d, = A,05; dy = O,A; (Chidu duong la chifu anh sing)

, . dyf; 20d
Taco: & =g *d-20

—_— . 40 — 20d 20(d — 40
"d2=°|°2"dx=—"'="‘(_"'l

d-0 d - 20
2001 — 40)
. T o 20 _ =600(d — _40) ‘
6 = dy - f;  20(d = 40) 430 S04 1400
d - 20
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- _12d - 40)

d - 28
Theo nguyén Iy thugn nghich 4nh shng khi ddi chitu 4nh sing ta ¢
‘ o L L
Asz < o A lBl — AB

diy ciing chinh 13 truong hop 2 : hoan vi 2 thffu kinh L, vi L,. do
d6 khi A;B, & vi tri AB thi AB s& ¢ vi tri A,B, trong truong hop
1 : nghia la A,0, = AQ, L

Viy d; = 4+d
- —12(d ~ 40) q
‘ d-28
- @ - 28d = -12d + 480
- d2 - 16d - 480 = 0

© A= (8)? + 480 = 544 2 nghi¢m d = 8 + 23,3 = 313cm

d=8-233=-153 cm < 0 (logi)
Viy vi tri vjt cich L, 313cm ‘
d$ phéng dgi anh.
- Truomg hep 1 : Véi : d; = 31,3cm

20031
d1=—OJL3L=55,km

313 — 20
- 20013 - 40) _ 20(-87)
d; 313 ~ 20 113 15.4cm

- 120613 - 40) - ix-8)
% 313 -28 © T T35 = 33em
| 4 4
do d6 : k=t 2
d; d,
554 313
- el =
k=35 -S54 = -3
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- Truomg hop 2 : theo nguyén ly thujn nghich anh sing ta co thé
suy ra

1 L |
== ——— = =0
kz‘kl 3,6 27

11.18 Mgt wit sdng AB = 9cm dgt wudng goc vai tryc chinh cia
1 théu kinh héi tu L, tiéu cy fy = 20cm vd cach thau kinh ndy 1
khodng L = 75cm khong doi. Giia vt AB vd L, nguvi ta ddt mét
thdu kinh phan ky Ly cb tiéu o f; = - 30cm. Sau L, nguvi ta dgt
man M wobng géc voi truc chinh.

1) Khi mdn M céch L, m¢t dogn 30cm. Xdc djnh vi tri ciia L;
d& anh cho bdi h¢ rG nét trén man. ‘

2) Gi¥ Wit AB W L, c6 djnh, di chuyén L, vd mdn M sao cho

dnh ciia hé nhdn dugc trén mdn co d¢ cao 4cm. Xdc dinh vj tri cua
mdn vd céa thdu kinh L,

BAl GIAI

YLA A L, . Tacosodd:
b L, Ly
T 0A 0 AB-—»A‘BI-—-»Asz .
A
: < 20w chon chi¢u duong 1a chitu
g—":}s o anh sang

AT | aged, =30 = ¢

Mam :

d"=0|Al;
0|02=x=L—'d=75—d; d2=A|02;d.2=02A2

dfy, _ _30d

Ta ¢6 : d

75 — d + 30d _ —d? + 75d + 2250
d+30 d + 30

d =00, - d; =
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—~d? + 754 + 2250

204

& = dt, 7 d +30 '
d, - f,  —a’+ 754 + 2250 20
d + 30
. 20(=d* + 754 + 2250)
dZ =

~d? + 554 + 1650
theo gid thi¢t man djt cach L, 30cm, do d6 d; = 30
_ 20(=d* + 75d + 2250)

—d? + 55d + 1650
= =-3d%2 + 165d + 4950 = —2d2 + 150d + 4500

0 = d2 ~ 15d — 450
A = 152 + 4.450 = 2025 = 452
15 + 45 15 — 45

vy d= T‘ = 30cm = d = '—"‘2—' = —15cm < 0 (loai)

Vay vit djt cach L; 30cm

> 30

2/ Tw két qui ciu trén ta co :

. 20(=d? + 75d + 2250)

d 1
2 — + 554 + 1650 )
két hop véi gid thict A,B, = 4cm. ta co.
ABy 4 4
S nhong dal : JAB 4 _ W4
d$ phong dai Ik AB 9 s k 19
. di dy
véi k = q, . 4,
_ __30  20(—d? + 75d + 2250) d+30
d+30° g2+ 554+ 1650 ~ —d® + 75d + 2250
K= 600

T —d? + 55d + 1650

163



600
—-d? + 55d + 1650

» ~1350 = —d? + 55d + 1650
0 =d? — 554 — 3000 = 0
A = (55)% + 4.3000 = 15025

79
2 nghi¢m : d= 33 + 1226 +21"'6

- 12
d = ﬁz_l-zé = —33,8¢m < 0 (logi)

K&t qua d = 88,8cm khéng nhjn duge vi 0 < d < 75cm

]
O |

-Truﬁnghqpl:ks%'l‘acé:-

= §8,8cm

- Truong hgp 2 : k = —% Ta ¢6

_ 600 _ 4
~d% + 55d + 1650 9
»> 1350 = —d? + 55d + 1650
> d2 - 554 - 300 = 0
A = (55)% + 4 (300) = 4225 = 65
5+ 65
2 nghi¢m : d= 3 5 = 60cm
d= 33 ; 65 = —S5cm < 0 (loai)
-4

9
thay gia trj cia d = 60cm vio bidu thic d,’ ta 6 :
20(60% + 75.60 + 2250) _ 140 _
—602 + 55(60) + 1650 3

Tém lgi d = 60ctn va k = —

(1) » 4’ = 46,7cm

1119 Cho 1 h¢ ddng truc L, L, dit cdch nhau 1 khodng
0102 =y
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Ly : thau kinh héi ty tiéu cy f; = 30cm
L, : thdu kink hji tu tiéu o fy = 40cm
Sau Ly dGt 1 man M vd cdich L, 1 dogn 20cm.

1) DE dnh cia hé cho béi 1 vit sing AB vudng géc véi tryc
chinh cich L;, 1 dogn d, r6 nét trén mdn, hdy xac dinh hé thiuc

gifa x vd d.

2) Khi x = 20cm. Xdc dinh vj tri cia vdt va dg phong dai dnh.

BAI GIAl
L, L
dijtdl = AO, = d;d'l = OlAl ;0102 =x>0

Asz

dz = AlOZ ; dlz = 02A2
d,f, 30d
Ta ¢6 : d, = =
aco LT g, -, d-30
30d _ d(x —30) — 30x

4y =00, - & =x-375 d-30

$ d(x — 30) — 30x
4 D ———

&,f, _4"[ d-30 ]

dy~—f,  d(x = 30) — 30x %0

d-30

4. = 20ld(x - 30) — 30x]
27 d(x - 70) — 30x + 1200

i

Theo gi thiét d’, = 20cm; do d6 :
_ _40[d(x = 30) — 30x]
| d(x — 70) — 30x + 1200
= d(x - 70) - 30x + 1200 = 2d(x - 30) - 60x
0 = d(x + 10) - 30x - 1200

2) Khi x = 20cm ta o ¢
0 = d (20 + 10) - 30(20) - 1200
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1800

= d = ——3 0 = 60cm
30.60 1800
Th ! = = 60
ay vio d'; 30 30 60cm

d2=x-d’l=20-60--40cm

dofy _ (=40)(40) _ —1600

d’ = 20
2= 4, —f, -40-40 80 o
P¢ phong dai anh qua h¢ :
a, o :
ot f2_60 20 1 45

11.20 Mgt vat sang va mgt man M dugc dit cd’ dinh, khodng
cdch ti vt dén man la 60cm. Trong khodng gita vat va man nguui
‘ta dat 2 thau kinh hgi ty Ly va Ly 6 2 vi tri sao cho khi hoan vi
: 2 thdu kinh ndy anh cia vgt trén mdn van ré nét, 2 vi tri ndy cach
l nhau 20cm. Khi vat AB ddt trudc L; ngudi ta thdy dnh trén man
nguyc chiéu vgt va ¢6 d§ lon bdng 3/4 vat. Hay xdc dinh tiéu cir

f) vd f, ciia Ly va Ly

BAI GIAI
L WL Mo, Véi sor d6 tao dnh
b ABjLA,B,iAZBz
L e 02 Ay dit
Aody | 20w | 4y d, = AD; = d
i J b,d" = DA,
. L:60um N d; = .A-Ia; ’
. T4y =054,
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Vi nguyén ly thujn nghich énh sang ta s ¢o : L, L,

Asz—?AlB‘ﬁAB
46 chinh la truong hop hoin vi 2 thiu kinh; khi A,B, & vj tri AB thi
AB st & vi tri A,B,. Pitu niy c6 nghia la d,=d

o Ta bict AA, = L : khong ddi
do do : AOI + 0102 + OzAz =L

dj+x+dy=L » d+x+d=L
L-x _ 60-20

2 2
d’y = 20cm

Suyra d; =d= = 20cm

O truong hop AB djt trute L, theo gid thidt ta ¢6 k = —:::' (Vi
anh nguge chidu vit). Do d6 :
d’ d
d " d,

(D

FNTH

d,f, 20f,
20f, 400 — 40f,  40(10 - f,)

thay d’y = d; =20cm; = d', =

$d2=0102—d’l=20"'

20—, 20—f  20-f,
f, 20 3
To (1), t JE . = -
Tt T, a0-1) = T4
- _fh __ .3
2000-£) 4
< f; = 30cm
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40(10 - 30) _ 40(-20)
20 - 30 -10
d,d’
| B0, g,
d+';  80+20

thay gia tri-cia f; vio d, =

= 80cm

visuy ra f, =

11.21 Mt vt sdng AB ddt vuéng géc Vi truc chinh cia 1 thdu
kinh phén ky L va cdch quang tém O; 1 khodng 60cm. Sau L; nguoi
ta dgt 1 man wudng goc véi tryc chinh cia Ly va cach Ly 70cm.
Trong khodng gitta Ly vd mdn nguvoi ta dit 1 thdu kinh hgi tu L,
co tiéu cy 20cm cung truc chinh véi L; vd tinh tién Ly trong pham
vi ndy thi thdy ring cd 2 vj m cida Ly cho dnh r6 trén man, 2 vj
tr{ ndy cdch nhau 30cm.

1) Tinh tiéu cy ciia L;
2) DY phong dai dnh ung voi mdi vi tri cia L,

BAI GIAI
Mo . 1) Ta c¢6 so dd tao
M inh
Y Lok b L, L
|
b b ' t AB—»A B, —A;,B,
T : . X : M - Xet thiu kinh L,
AN 04 10y Oy '
4 : | IQ
{ : AB__>ABy
A v v By .
. Vi AB va L; c6 dinh

)
~

t: Toom nén A B, ¢6 dinh.
Do 46 : dit : AIA2 =L >0 N dz = A<l02 M d’2 = OzAz

Ta cob : AlAz = A102 + 02A2 = dz + d’2 =L (l)
1 1 1
Mjt khi — + — (2
gt khac : t d,2 % @

Giai h¢ (1) va (2);
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dz "z ":(L dz)
. 0--'6}“-*'%, + 0L
A -’ L3 - 4’2'.»\
o Bléukiéndéeéanhlémdusvoi!vhﬁcunlqli L> 4('3
Znshiemd;-l'*m idz; VT:T

»,»3
Dodbldw&ngcﬂch .m.: vitﬁcdnl.,li

_‘2

hay : ~ 4L - Add = 0
. thny cﬁc gid trj Ad -. 30¢m ; f; = 20cm; ta c6

| L? « 30L ~ 900 = 0
A’ - (40); + 900 = 2500- = $0%

Nyt . L'®d40 +.30 = 90cm

“ L =40+ 50 » <1010 < 0 (logl)

~ Nghta 1d khoing cich t A(B, d&n min bing 90cm
- Buy m tOA; = BA; + A3A; * 90+ 70 = 20cm
. «Tucd:d, = RO, = Wem 3 ', OA] = «20em
dd'y ("10)(70)'; ~1400
d+d, " 0-20 50
+2) VoA L« 90em; 2 vi 1 el L, duge wie djnh

- 28em

vi



* V6i dy = 60cm ; ta c0 d’ = 90 - 60 = 30cm

‘A ’

glg__z_g-zo 30 _

héng dgi dnh . -0,14

a9 phong dai dnh k = 3. " = To7 g = 01

-vad,-aocm d’y = 90 - 30 = 60ém
hody o 20 60

do phénz dai dnh k = ';,T- r = (-3¢ (30) -0,57

11.22 MOt thdu kinh hgi t L; c6 tiéu cy f; = 15cm va 1 thdu
kinh phén ky tiéu cl!' fa = “7cm &gt dong truc. Phéi dgt 2 thdu kinh
ndy nhic th€ ndo dé khi chiéu 1 chim tia song song bat ky vdo thdu
kinh d§t phia. trudc s& cho 1 chim tia 16 song song tir thdu kinh
sau;

(BH Tat chinh 88)

-+ BAI GIAI -
- Truomg hop L, djt trude L, : chon chiéu duong 1d chiéu 4nh sing.
¢ | 1 1
T trinh - =— 4+ (1
 h¢ Ph“@S _ £ a9 m
L,=00,-¢, @
1 1 1 - : :
o= + — 3
fy dy d @

Ta thdy dé chim tia 16 song song thi d’, » e khi chim tia téi
song song thid; - o . Tir (1) va (3) ta c6 : :
&) =1, |
4 =f,
thay vio (2) ta ¢b f, = 0;0; - f,
Viy 00 =fi+f
’ 0,0; = 15 = 7 = 8cm

170




V‘yzthiukmhditdchnhuscm
-Tmon;hopl.,dstmsécl..,tmgmuciingeok&qm

OO =fi+ fpadom v oo e
* ¥y '2 thifo kiah d§t cich whaw Sem-(F', = F;) -

II.ZJMHuhL,céueucvfl'Gaudé:ml.zcétmw
Jr = -3cm,.mgt dogn L = 30cm ciing tryc chinh. .
1) Xét riéng L, : xécd;ahwtﬁaam&oéanhthét

2) Xét h¢ L,. L, : Wit sdng hinh méi tén d3t trneoc L; 1 dogn
x wibng goc wi tryc chink cho dnh A’B’ qua hé.

a) Khi x = 15cm, xdc dinh vj tri, 4 phdng dgi ciia A'B’.
b) Tim didu kign ciia x dé A'B’ la thge, -
c) Xdc dinh vi 1ri clia AB dé khi hodn vi 2 théu lanl: danh A'B'
khong doi vi trl. Tinh d§ phong dai. , :
- s ;(B,H T8 chinh 89)
BAl GIAI
DPGiveiLy: ' AB—— o A'B'
d, _ 4=y _ -3
d-f,  d-=(-3) d+3
Bing xét difu d’ theo ¢ _ o o
d | o S [ +o0

Tach. d'=

'Két qui cho thily 8 c6 dnh thjt v{t phii o6 vj tri -3cm < d < Ocm |
-aghia 1k vjt 4o ndm teong ticu cy.
2) Xethd.Lin Ly o .o -

Ta ¢6 so &3 sau

ST
. AB ._.l...,AlBl__Lz.,Asz (A'B)
| n




s ., | L . Chon dn'ﬂirduong:licﬁéa #ah sing.

) " 5 S DA dl = -A—0—| d‘l = Ol‘:AlJ H
A 04 0L d; = A0, dz”QgAz.' ’
N RN o O]Oz = L -30Cm ) i
v Js
. dox vo1L 2 d'y dify .
b d —fl x=6

6x  24x—180
x—6 x—§

d2 0102-(1'8[,—(]'*30—

__3,[ 2x—180]. |
x—6 | '_ —3(24x - 180)

& df,
254, —f,  24-180 _ 27x— 198
. S 3
x=6
d', ds
dehongdaxanh k =

4 4

6 —3(4x-—180) . x—6 —18.

k= . . =
x=~6" 27x—198 24x-180 27x-— 198

a) Khi x = 15cm; ta cc')

3415 - 180) _ 540
27.15 — 198 207

k= 27(15')lf 198 21:7 =00

Anh $o, cich Ly 2,6cm, 33 phong dyi k = - 0,08

b) BE A’B’ la anh thit ta phii ¢6 d'y > 0
:.,‘Bing xét-diu d'y theo x -

x | o 733 15

d’, - ” + 0 .
K¢t qud cho thiy ‘khi 7,33cm < % < 7,5cm thi h¢ cho dnh th{t

d'2 = = —2,60m <0
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¢) Khi hoén vj 2 thiu kinh : d€ dnh A’B’ khong d6i vi tri theo
nguyén 1y thujn nghich anh sing; ta phdi c6 d’y = x
.. —3(24x — 180) _
do 6 : 27x - 198
- 72x + 540 = 27x% - 198 x

0 = 27x2 - 126x - 540
A’ = (63)? + 27.540 = 18219 = 135

Do d6 : x =-6'3—;79'5'-7,33cm

63 - 135 .
X = = 27 <0 (logi)

Yo 18 agg 453
Khi 6 k 127(7,33) ~ 198

11.24 C6 2 thdu kinh phéng 18i mong cing bdng thiy tinh, chiét
sudt n = 1,5, mdt 18i cé cing ban kinh R = 15cm, nhung mét cdi
lon gdp doi cdi kia. Nguoi ta ddn hai mt phdng ciia ching Vi
nhau bing 1 I6p nhira trong sudt, rat méng, cé cung cluet sudt n,
sao cho truc chinh trung nhau (hinh vé).

1) Chirng minh rdng, khi dat 1 vir
sdng nho trudc thdu kinh ghép dé va cach-
né 1 khodng d, ta s& thu dugc 2 dnh phdn .
bi¢t ciia vat. Tim diéu kign md d phai thoa =
dé 2 anh ndy cing thdt hodc cdng do.
Chimg minh r&ng khi cd 2 dnh déu that
vd hodc déu do, thi d§ lon cia chung
khéng thé bdng nhau. :

2) Xdc dinh d sao cho hai dnh ciia vit, cho béi thiu kinh ghép
dy cd cing d¢ lon va tinh d¢ phong dai ciia ching.
®6 thi Bal hoc khdl A 84)

BAI GIAI
Goi L, 1a thiu kinh 16n ; L, thdu kinh nho.
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1) Chim s sing xuflt plibt 1t v{t a6n"h§ Kinh ghép gdm 2 phin :
- Phin-1: wmmmpum;mwommn,m
inh A',B', SR
' s AB—MA'|B' :
“Phén3’ : Chim tia quhekmh ghip sit (L.,L,) choinhqua hé
ltAgB,

C(Luly

theo ac 04 sou : s,-“»-—---—-»kzﬂz »

T el ;- @=1) fo- ;2)

VH.Ry.m - o} R;«-';&,-,;'I,Scm, am 13 mch:

e R 13

-1 18-p m0m

vmngunuxmneunéuwcau.,m,-f, 30cm,
Do dé tteu cv'cﬂ: thfu kinh tuong duong cia hé (L,.L;) ghép

ERFY

11,1 L
sdt Ia : o - f‘ +ﬂf1 *fm 2 - 2 -lscma‘

'l‘lthly"valcﬁngmétmvhiéucvcmhﬂhe(b.,lq)khﬁc
nhau do 46 v‘(gho2inllwnbl¢t A|B| (db'i Vﬂ L.)viAJBz (661
VGIM) . ; . ,

o0 s,
MVMLl taeé d vd -f' 5!-30?(!%30(')
' 'd(ﬁvﬁhe(l..,l.z) tlu’)

C L dasy) |
Ee S -f " d-15 d 15 ;0
Bing xit dfu 4 a3 deod
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4l o s 0

& | o . . +
. Bing xét-dfu cho thiy; ,d€ 2 dnh cing th§t:d » 30cm
o | +48 2 inh cing d0:0 < d < 1Scm

04 phong dal dnh cla AB, li k, = -~ w .30

4 " "d-2
49 phong dal dnh cila AB, 1 k = 02 w 15 @
rins] 2 d: d-lS

. k d-18 d-18

Y 881 wh o (amely A 1S fd18
U TR ’.»(d-so)
Khl 2 dnh ddu thjt hoje ddu do thi ching cing chidy; do d6 - ndu

‘2 dnh bing nhau thi ; -EL - |

2
d-15
» | “ 2d-30.1’
; - "za-‘so-gd-ao
. d=0 - (v§t djt sit thiy kinh)

K&t qui ndy khohg phi kop-val (idu kign' cho 2 dnh cung thit
(d'330km) vt cing do (0 < d < 1Scm), Do d6 49 I6m cia 2 dnh cing

thit hoJc cing do khdng the bing phau.

k k
2)962&nhcécﬂngdéldntac6 | -Ihayk;"- +1
-mdnghqpxzk—‘-x » d = 0 (Két qui trén) (logi)

: 2

K,
Truing hop 2: — =~}

, ky
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d—15
2 [4=2] = -1
* (d—30)‘

- 24 -30 = -d + 30
» 3d = 60
d = 20em
L . 30 30
89 phong dai 'k'=—d—30=_20-30=3

-
44 phéng dai k; 20— 15 3

11.28 Cho 1 thdu kinh mdng L), chiét sudt 1,5 gdm mét mde lom
bdn kink 20cm vd mét mdt 14i. Ta dgt vit AB vubng gbc voi truc
chinh va trudc mdt 16m. Qua thdu kinh L; vit AB cho 2 dnh- thdt
bing nhau : A;By trwdc Ly vd AxB; sau Ly, 10 hon A;B).

a) Gidi thich hign tuwgng.

b) Tim ban_kinh mdt 16i cia thdu kinh.

2) Théu kinh L; dugc ghép ddng truc voi thiu kink mong phdn
ky Ly c6 d§ I6n tidu oy 1d 7,5cm va cich nhau 52,5cm. Xdc dinh vi
trl cia 1 diém sing S ddt trude Ly dé chim tia 16 ra khdi h¢ ld
chim tia song song hqp voi truc chinh mét géc 9°. «

. (Bql hec Su pham 88)
~ BAIGIAI

1/ a. Gidi thich hi¢n tuong 8 '

I of
b | —1 g ?
T . 4 :
A

p -

g~
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Chim tia xudt phat ti vit AB t6i thiu kinh L, bi phin x3 & mjt
16m cia thiu kinh mét phin, phzm con lai khic xa qua thdu kinh. Vi .
phin quang ning phin x3 rit ylu so véi phin quang ning khuc xa
nén dnh A B, cia cia AB do phin x3 mé hon inh A,B; do khic xa.

b. Tim ban kinh m§t 16i.

‘Goi' f,_ 1A titu cy cla guong ciu Iom; ta o

=—=—=1
|fc| 2 2 Ocm
- doi véi guong 16m, ta c6 4 phong dgi inh
d 10
kk=-—= - 1
! d-10 , W
d’y f

- d6i vé6i thiu kinh : ta ¢6 ky = —— = )

d ~ d-f
Theo gid thiét A\B, va A,B, déu 1a inh _thdt véi cung mdt vt

AB. Blcu niy cho phép ta suy ra ching cing chlcu, n6i mét cach khac
kf =k

10 f
v (1) vi 5 -0 __f
tr (1) va (2) ta ¢o i-10 d—f
> 10d - 10f = df - 10f
f=10cm
Ap dung céng thic =m-1) ( 1 )
R,
Vdri Ry = -20cm (bin kinh mjjt ciu 16m)
V 1 1 1
=15t -—
n acl: R2 (- Df R,
1 1 1 1 1 5
—_— - = = o o —
R, 10(1,5-1) =20 s 20 20
Rz = 4em

" 2) Xic djoh vj tri cla S, ta co s d8 o dnh qua h¢
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N '; - e s Yoy t s‘f;“f*'.;;."'@‘f'f*.'i-s‘ 52

: ol e N < a8i voi 'Ly o

§ ThT Bé chim tia 16 1 chim tia
_— 4 L. “-_songmgthislphaiouen

titu. ditn vat cia Lz vi chiim tia 16 lxqp vGi trye chinh I goc 9°, nén*
S; khéng ndm trén tryc chinh. Goi A la chin dutmg vudng goc voi
trucchmhh;nrsl Tacod:
SiA = 02F21g9‘ |f2| tg9°
-d&véil.,taeéthoxcmAS. li énh cia AS qua Ly
va dl 3 OIAl ’ 0102 + OZAI - 52,5 4’7,5 = olicm
v . fy = 10em. '
afy, - 60(10)
d" - fl 60"' 10
do 8 4 phong dgi dnh qua L, : |
: S S 0
klsz_lz-l-s—'—"s-—'gg=—s
AS d,
M(Sd
Fﬂl

Viy diém séng S dit cich trqe chinh 1 dogn 0.237cm, dcl
Ll l2cm. -

Sﬁynd|=.'A—6l= = 12c¢cm

o f,4p9° |
Suym: IAS| = 2 :9 - = 120158 - 0237em

11.26. Mgt thau kinh: phdng :Jz chzé’t sud’t a = 15 mdt kh
bdn Eink R = 3em.
: I)Mctkﬁi«klnhvamchndlkhoaml(kmmddtl»ﬂt
: pnang AB = If3cm trén vd wong gic wi tryc chinh.

. Xdc dinh v tri, bdn chdt v dc) 16 anh A 1By ciia vgt AB. Goi
thdu kink ndy id Oj.

T178




2) B4t sau thdu kinh O; mgt thiu kinh phan k) O, suo cho 2
_ truc chinh tring nhau. Ta thu dugc mét dnh A'B’ cho béi h¢, dnh
A’B’ bidng lcm va cdch A 1B; mgt khodng bdng 4cm. =
a) Xdc djnh vj tri, tiéu cy ciia 0,. '
b) Ve dnh qua h¢ (04, 0, )

®H T8ng hop 92)
BAI GIAI
1) Tiéu cy cia thiu kinh : lun—l)-l-+'L
f R, R,
v6i Ry = 3cm ; R, - ©;n=15tco:
- R, 3
f = | = =
n-1 15-1 %m
0,
So d6 tao dnh AB | ABy chitu duong 13 chidu inh sing.
djt d; = AO, = 10cm 11’y = QA ; f; = 6em
, df, 10.6
@i d-f  10-0 15em
bB§ phéng dai dnh : k, = —ﬂ =13 = —~15
: ! d 10

49 lon inh  |]A,B,) = K |AB| = 1,5% = 0,5cm
Viy énh A;B, 1d énh thjt, cich O, 15cm; d§ 16m 0,5em

. : 0, 0,
theo gid thit AA" = $4cm -
. ] A'B’ 1
va k| = —— = — =
M= =552 @
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i
AN

Néu dit &y = KOy &'y = OA

ﬂ*mwm&v{&m L : |
W'm*'m d;+d'3-gm (k)]

oo b %‘:‘*’ W

a‘mmﬁﬁl@xnyn,

STng hp 1 dy + 0y e d d,u:}-x.asem
»4’%3-62 d'y "«--."cm vi
Yo ‘

d:*d;up,t&.m>0

Ké qud nﬂy khéng pha lurp voi gla !hh.t 0; 1A thiu kinh phlu k9
(f<® .. . T ,
. mm»hvp 7
dy & by oty wdem (vitdo)
__';_ ‘} , » f, = —8cm
i -2 | "'y mem inh thit).

vl 4y = 0,0y — ¢ 555'6_ &,+d' »4+15=11em>0
Viy ¢ O dft cheh 0y llcm. co titu eq' r, - -Ccni

. Truong hgp ¥y

d; + d'y =« dy = é%cm (vit &o) :

_—iz

4, d‘;i scm (3n§ thit)

Vi 00 =4 +d, = -95 + 18 -’v——em? m
vVéy : O, 4§t cich 01 -‘Sl‘em cdtibueyly = <088cm
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- Trugng hgp 4 :

d’, core = f, = 8m > 0 (logi)

d_z = =2 d’, = -8cm

bj V& dnh cia 2 trudng hop : Ban doc ty v liy

11.27 M¢e vit sang AB hinh mii tén .d('it vudng gic voi tryc
chinh ciia 1 thdu kinh hgi ty L, c6 tiéu cy Sy thi cho anh hign lén
mgt mdn E dgt cich AB mgt dogn S = 7.2f,

a) Tinh d§ phdng dai dnh ciia AB cho béi L,

b) Git vit AB vd mdn E ¢c6 dinh. Tinh tién L, doc theo truc
chinh dén cdch mdn E 20cm. Nguvi ta dt thém 1 thdu kinh Ly ¢
tiéu cy f; dong truc voi L, vdo trong khodng gitra vt AB va L, vd
cdch AB 16cm (hinh vé), thi dige mgt anh cing chidu va cao bing
AB hi¢n lén trén mdn E. Tinh tiéu cr [y va f

c) Bay gio gi¥ vit AB cd’ dinh, con man E thi tinh tién ra xa
AB df"n Vi tri mgi céc{:- Vi tri WL \ Ly E
cd cua né 23cm. Thau kinh
L; vdn ¢ trudc L, Hay xdc B
dinh khodng cdch giFa 2 thdu _I

kinh vd vi tri méi ciia ching A
dé qua h¢ thing, vit cho 1
anh hién lén médn c6 cling ) J’
chiéu vd cao gdp 8 ldn vt
AB |
(BHBK 89)
BAI GIAI

a) Chi¢u duong 1a chidu anh sing
djtd = AQ,; d' = O,A" .
Taco AA = S = 72,
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—— I S
hay OA + OA’ = 7.2f,

'“Lz, (ﬂ s> d+d =726 4}
19 _ Ké& hop véi phuong trinh
| 0y ¥ 1Ly1 .1,
A ‘ . ;0T @
| () =d =72 ~d
| I by ?

thuy;'ixo(?) ;l-=--—|‘—‘—l+-l-=-—-——7_-'-%f-z—.-—
. £, 72 —d 4 (12,-d)d
! 0= - T2+
A= (o)t - 128 = 5.76;:‘5’
‘ " VBT = 241] '
2 nghi¢m. : ) . .
d = 3,60, ¥ 24f, = 6f, >0 » d' =720 = 6f = 126
4= 366 = 246 = 126> 0 = &' =126 - 126 = 6f,

. 1.2f.
Khi v§t &vj tri d = 6f, thi dg phong dgi dnh k = "EFE =-02
i 2
‘ . » . ’ . 3 6f2
Khi vjt & vi tri d = 1,2, thi d¢ phong dgi anh k = -—l—_’-F = -§
=i

b) Ta co so d6 tgo dnh-sau :
L L,
AB———A | B———-—A;B;
\gjt d) = AO; ; &', =TA i 4, = A0, d2 = OsA,
m-x-s-(l6+20)-7,2f2‘-36
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d\f 16f
Taco : A = —— = —

dy—-f, 16—f M
16f, 16f,
=~ + 0,0 = x = &'y =x - T =2 = 36— 1
4 - 11526 517: -7f,lzf,f2 + 20f, (2)
115,2F, — 576 — 7,26,f, + 20f,
, df, fal 16 — f,
Do 80 4y = —F, = 11526, — 576~ 78, + 20F,

- f.
16 ~ f, 2
£,[115.2f, — 576 — 7.2, f, + 20f,]
dy = 2 2 if2 o2
99,2f, — 576 — 6,21, , + 20f,
Theo gia thiét vi anh qua hé bing va cung chidu v6i vit do do K= 1

: d
d§ phong dgi qua h¢ k = —

S =14
4, d “4)
Thay d; = 16cm ; d', = 20cm ta ¢6 :
d, 29 d’y 4
> — .= =1 » — ==
d, 16 dy 5

thay bicu thirc cia d’, va d, vao ta c6 :

16 — f11° 1152f, — 576 — 72f,f, + 20f,  §

= 20f, = 1152, - 576 - 7.20,f, + 20f,
0 = 1152, - 576 - 726,f, (5)
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1152f, — 576 ]
728, (6)

. . 115,2f, — 576
thay (5) va (6) vio (3) ta ¢o : 20f, —-—7—'2f——- =
. , 2f,

20(99.2f, — 576 — 6,2f, . ————— +20.
[ Al 2 7.2f, 0 726,

115,2f, - 576
T
(99,2f, — 576)7,2f, — 6,26,(115,2f, — 576) + 20(115,2f, — 576)
1,2,

<>

Khai tri¢n va rut gon ta dugc phuong trinh theo f,
3 — 20f + 100 = 0
Gidi phuong trinh niy ta ¢6 nghi¢p kép @ f3 = 10em

115,(10) — 576 1152 — 576
thay vio (6) ta co : f; = ,57()10) = o = Sem

¢) Vi so do :
L, L,
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Khoing cich gita vit AB va anh cudi cung qua hé
AAy =72, +23 =72 .10 + 23 = 95cm
Thay : AA, = AD, + 0,0, + O,A, = d, + x + d', = 95 (7)

dfl T _8d
d-f, d 8

8d ix - 8) 8x

Ta ¢o dy =

d, =00, -d, =x ~

10 8 - 8x
“dyf, _ 10[d(x — 8) — 8x]

"o - 8
&2 d, - f, (x-—82—-8x T dx-18)—sx+80 &
d-8
a, d,
d¢ phong dai anh k—“——
d;
k= (=2 ) lO[d(x—8)—8x] d-38
Tt d-3 "d(x ~ 18) ~ 8x + 80 "d(x — 8) ~ 8x

80
d(x ~ 18) — 8x + 80

thco gid thiét dnh vit cing chidu va anh Iém gip 8 lin vit, do
d6: k=38

. _ 80
Suy ra : " d(x - 18) - 8x + 80
Suy ra : d(x - 18) - 8x + 80 = 10
—70 + 8x
* d = x-18 ©)

thhy (9) va (8) ta co :

10[ (x — 8) E2=79) _ 8x]

" x — 18 10(10x + 560)
2 = =
(8x — 70) -
x"_ 180 (x-18)—8x+80  0x—18)
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' 10(x + 5

dl’ - __gi__él (IO)
o x— 18

thay (9), (10) vio (7)

-70+8 '
LN 10(x + 56) = 95
x—18 : x— 18

270 + 8x + x(x - 18) + 10(x + 56) = 95(x - 18)
x2 - 95x + 2200 =0

A = (95)% - 4(2200) = 225 = 152
+
2 nghi¢m x = 9—5—2-1-2 = 55cm
95 — 15
X = = 40cm
2
~70 + 8.55
Khi x = thid=—"""—""=
x = 55cm thi d 55— 18 10cm
© -70+8, 25
Khi x = 40cm thi d = __0_____8._‘!9 = 123 = |1 4cm
40 — 18 I

Paps6:a) k = -02 vi k = -5
b) f; = 8em 5 f; = 10cm
¢) 0,0, = 55cm vi vit dit truve Ly 10cm

0,0, = 40cm vi vjt djt truve Ly I_IZIS_ = 1ldem -

11.28 M¢t thau kinh cd chiét sudt ny = 1,5; 2 mdt cdu gidi han
c6 ban kinh ldn lugt 1d Ry v Ry mdt thi nhdt tiép xic vdi nudc,
mdt thie hai tiép xic voi khdng khi. Trén truc chinh cia théu kinh
vd trong nudc, nguuvi ta dGt mot diém sdng A cdch quang tdm o
cia thdu kinh m¢t doan d.

&/ Xéc djnh khodng cich ti quang tdm O dén dnh thit A’ cia
A qua thdu kinh.
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R, . ,

Y Tim diéu ki¢n cia ti s6 R—’ dé chim tia t6i thau kinh 1d chim
2

song song thi chim tia I6 ciing song song v&i truc chinh.

¥ Xdc dmh tiéu cy cda thdu kinh trong khéng khi. Té dé suy
ra diéu ki¢n dé 1 chim tia sdang tdi song song V&i tryc chinh trong
méi trwdng nudc tré thinh chum tia hi tu'trong méi truong khong
khi.

BAl GIAl

Cho chiét suft nudc la §

1) Vi thdu kinh tiép xic véi 2
moi trudmg khic nhau nén ta khong
thé si dyng cic cong thirc cla thiu
kinh tryc tiép dugc.

D& co thé gidi bai todn ndy ta
tudng tugng ¢ 1 ban mjt song song
: bing nudc rit mong, djt thing goc
Mo o il el véi tryc chinh cia thdu kinh nim

. _: 4—= ngay sit trén 16p khéng khi (hinh v&)
D AR T T déwo nén mgt h¢ thiu kinh ghép sit

djt trong cing mot méi truong nude.
Vi¢c tudng tugng niy khong 1am sai le;ch két qud vi ta da biét d6i
véi mdt bin mjt song song phuong cia tia 16 khong phy thudc vio
chiét sudt cia bin mjt, mjt khic vi ban mjt rit méng nén 4§ doi
ngang cua tia sang khong ding k&, N6i mgt cach khic duvng di cuia
tia sing qua h¢ vin khong thay d6i so véi truomg hop diu.

H¢ ¢6 thé xem i 2 thiu kmh ghép sit djt trong méi trudmg nuoc ¢
- Thilu kinh 1 : c6 m¢t mjt phing va  mijt cdu ban kinh R, 1a2
mjt gi¢i han; chiét suidt n, = 1; chidt suit ty ddi véi nude la :
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do db ¢6 ticu cy cy f, théa céng thic
1 i \ i ras
f = @=-17 (R, :bin kinh mjt ciu 16i R, > 0)
t 1

- Thiu kinh 2 : 13 thiu kinh ¢6 2 mjt cdu R, R, la 2 mjt giGi
han, chiét suit n, = Y chiét sudt ty ddi vai nude 13

L ool sw-ne-++L
- f (n l)R|+(“ 1) ( R|+R2)

L

R

——

vy |

n=-1-n"+1) + (n'—l)—l-
{ ' RZ

n—-n n -1
= +

1
f R, R,

© N&u goi d 1a khodng cich ti vjt sing A dén thiu kinh;d’ 1 khoing
ciach O dén anh A’ cia A. Tacod = 1,1

o T
1 1 w=n' n-1
Lyl + 1
® ¢ T a- R R,

Piéy chinh 14 h¢ thic xic dinh dnh A’ cia A -

2) B& chum tia t&i 1a chim tia song song va chim tia 16 ciing 1a chum
tia song song thi trong h¢ thirc (1) ta phiai c6 d » o ; 4 »e
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do do : Evi;; -0
n-n" n -1
ia 14 : 0=
Nghia la R, R,
- n'-l_n'—n
R, R,
Ri wn-n
=» =
Rz n -1
e o 3...,_9 . .
thaycécglémcuan=z;n =§vaotaco:
3_3 3
B 3 4_8_,
RZ 2_1 .1.
8 8
Vi 2
8y R,

'3) Tidu diém chinh cda thiu kinh trong khéng khi dugc xem 1a

anh cia 1 chim tia téi song song djt trong nudc; do dé trong hé thic
(Dkhid—» o ;d" =f

1 n-no’ n -1
Taco: - = +
a co £ R, R
1
f =
hay n-n n -1
R R,

D§ chum tia t&i song song véi tryc chinh trong nudc tré thinh
hdi ty trong méi truomg khéng khi thi f > 0 (theo chidu duong 1a chiéu
anh sing)

do d6 :

>0
n—-n" n' -1
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e

>0
n-n n' -1
+
n—n' n -1
= - >0
R, R,
n—n’ n' -1
> > -
R, R,
R, n -1
R, ; n—-n

thay cic gia tri clia n va n’ vio ta ¢0 :
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Cha dé 12
HE NHIEU DUNG CU QUANG HQC

12.1 Mt chgu nwoc co day la 1 bdn kim logi bong lang chica
1 l6p mudc c6 bé sdu H = 30cm, chiét sugt n = 4/3. Trong nwdc
¢6 1 diém sang S ndm cach mgt thoang m¢t khodng h. Trén sat mat
thodng, mgt thau kinh héi ty cd truc chinh vuong goc vm mdt thodng
wi di qua S, "¢6 tiéu cw f = 10cm. Trén
1 man dit vudng, géc véi tryc chinh cia
théu kinh nguoi ta nh@n thdy c6 2 vi tri
cua man nhin dwge énh ré nét cua S, 2
vi tri ndy cach nhau 15cm.

1) Xdc dinh h va cdc vj tri cia man. H I

2) P 2 dnh triing voi nhau thi h
bdng bao nhiéu. ) _eRsY

BAI GIAI
H¢ cho 2 anh vi :

« Mgt phin chim tia xuit phat wr S qua b¢ ludng chit phing
(nudc, khong khiy va thdu kinh cho 1 dnh S,, theo so d6 sau :

LCP TK
s S, Sz

« MGt phin chim tia xuit phat tir S t6i guong 1di phin xa, chum
tia phin xa qua h¢ udmg chit phing - thiu kinh cho anh S'5 theo sor
do sau :

G LCP TK
S T > S’y —>8's
H
Xdc dinh S, : chen chidu duong nhur hinh vé& 3

djt : h = SO Bdivdi luong chit phing (nutre, khong khi)

. 50 30
ta co : _"""Z"_
n, n,
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Th . M 1 3
Suy r: §$,0 = —=§ ~h = =
uy ra | n, 0 '= i 4h
+ 3
ddi véi thiu kinh d = SO ¢’ = 05,
3
=h10
0 Veia o S _ 4 __30h
- d—f 3, o 3h-d0
4
M . — 30h ,
TS NTS NS hay : 0§, = 3h - 40 M

Xdc dinh 8’3
ajt d, =HS; ¢, =H§,
4, =50; ¢’y =850
d; =550; d' =05,
* BGi véi guong phing d, = HS = HO + OS'= 30-h
do d6 : d'y = —d; =h-30
Suyra:S'0 =S H+10=30-d, =30 h+30=60-h

* Béi véi ludmg chit phing : —— =
nm hy

Y cv—

» §,0=-§0-=

hay §'50 = 45 ~ =h ,
* D6i v6i thiu kinh : d; = §,0 = 45 —%h

3. 3
dof 10(45 - 4h) 8 10(45-4h)

ds—f 3 . 3
-=h =1 35 - =h
45— Jh = 1€ 5-4

dodé:d's = OS'3 =
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4. = 100180 - 3n)

3 140 - 3h

—_— 10(180 — 3I
o5 = 10080 - 30)

2
140 — 3h @

.Khodng cich gira 2 vj tn min chinh 1a khoang cich gnh 2 énh
S,8'5, do do: SZS = *15cm

hay : 0s7; - 0S; = *15cm

10180~ 3h)  _ 30h
140-3h  3h-40

10(180 ~3h)  _ 30h
140 - 3h 3h - 40

= 10(180 - 3h)(3h - 40) - 30h(140 - 3h) = 15(140 - 3h)(3h - 40)

t (1) va (2) ta ¢6 :

= %15

- Truong hgp 1 : =15

> 9h? - 380h + 800 = 0
A' = 28900 = 1702
190 + 170
2 nghi¢m: h = ——9'— = 40cm v6i h = 40cm > H = 30cm (logi)
b= 190 - 170 _ z—ocm
9 9
o 20 .
Vai h = ?cm < H = 30cm (nhjn)
20 s . ,
thay h= ?cm vao (1) va (2) ta ¢6 :
30
d'=0—S-2'= 20 = -2em< 0
3(?) - 40

k&t qui ndy khong phi hop véi gid thiét OS; > 0 (anh thjt)

10(180 - 3h) 30h_
140 - 3h 3h-40

- Trieong hop 2 : ~15
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» . 9h2 — 700h + 10400 = 0
A’ = (350)2 — 9(10.400) = 28900 = 170°
350+ 170 520 -

2 nghigm: h = -—;—— ry = §7,7cm > H = 30cm (logi)

350 — 170
h = =——— = 20cm ( < H = 30cm )
Viy h = 20cm '
Thay gia tri cda h vio (1) va (2) ta co :
30(20
0s, = —2D_
2= 32040 = O
——  10(180 - 320) _ 10.120
OS3 = - = - =
140-3(20) . 80
3) B 2 inh tring nhau, ta pudi c6 05, = OS™y

10(180 — 3h) _ _ 3ub

15cm

do 6 : T140- b 3h-40

- (60 - h) (3h - 10) = h(140 - 3h)

o> . —3h2+220L 2400 = —~3h? + 140h
2400 . 2400

> h= =
220 — 140 80

Pipsé: 1) b = 20cm
2) Min cich mit thoang 30cm va 15cm.
3) h = 30cm

= 30cm Nghia la dim sang S & sit day.
N

12.2 1) Mgt thau kinh héi tw gom 1 mdt 18i, mgr mde 16m bdn
kinh cdc mgt la 10cm va 30cm, chiéet sudt n = 1,5. Tinh tiéu ci
ciia thau kinh. ' i

2) Mgt vit AB cao 2cm dgt vuéng goéc vdi truc chinh tai A, cach
thdu kinh mgt doan a = 36cm. Xdc dinh Gnh ciia AB qua thau kinh.

3) Mgt guong phdng ddt nghiéng 45° so vdi truc chinh cia thiu
kinh, sau thau kink mgt khodng 1 = Im (hinh vé) 0 khoang cach H
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" ndo ké ti tryc chinh ta cd thé 4¢ >
nhdn dugc dnh ré nét cia vgt
AB G ddy chju nubc ? Cho bé A~
dady lop mede I b = 20cm, chiét

o 4 ~ ,
suat n’ = —, v

Lo

3 : ) o
BAI GIAI bI
1) Ticu cy cta thiu kinh L '
l='(n--.l) _l__+_L, vdri:n-l,S;R|-10cm;R2--30cm
f : Rl R2 . *
taco: f=30cm
2) L )

véi d = AO = 36cm ; f = 30cm
df _ _ 36(30). - 36.30

do : "= = .
dodo: A= =36-30 " 6 'mf'“
, d’ 180
.h- "lh k=——=—'——="‘
d¢ phong dai ar A d 36 5
d3 16n dnh : AB, = KAB = 52 = 10cm
Goi A,B, li inh
‘cia AB; qua gyong
phing vi guong nghiéng
45" so v6i tryc chinh va

5o tryc 1 dogn

Ayl = Al = 80cm

do tinh chit ddi xing
gitka vt va anh ta ¢6 :

- A;B; song song
voi tryc chinh va cach
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ViAl = OA; — Ol =180 - 100 = 80cm
* » BEi voi heomg chét phing (khéng khi, nudc) ta c6 :

PAr o B HA; = n'HA, = 2
nlsn, » 3 =1 A2=3A2

B¢ inh cubi cing qua h¢ A;B; ndm trén day chju nudrc; ta co
HA; = b = 20cm

do d6 : HA, = %b = %.20 = ]15cm

Nhw v§y khoing cich ti tryc chinh dén day chju 13
H = (IA; — HA,) + b = (80 — 15) + 20 = 85cm

12.3 Hai thdu kinh hgi t (L;) va (Ly) ddt dong truc, (Ly) c6
tiéu ci fy = 10cm. Mgt diém sang S ddt tai tiéu diém vt chinh cia
(L))

1) Xac dinh vj tri, tinh chdt Ly (A Ly
dnh S’ cia S qua hé. 1 ‘
2) Gida (L) v (L) dgr 1
ldng kinh géc chiét quang A = 9° S

€6 mdt nhdn dnh sang toi vuong = i
80c voi tryc chinh. Khi dé dnh

S’ doi ché di 8mm. Tinh chiét l
sudit ctia ldng kinh.

BAI GIAI
1/ Ta ¢6 so 43 tgo dnh sau : L, "L,
‘ S > S| — >S,= §

Vi S & tiéu diém vt chinh cia L; nén chum tia 16 ra khéi L; 1a
chim song song, d6 ciing la chim tia téi L, do d6 chum tia 16 s hgi
ty tgi tidu di¢m &nh chinh clia L, nghia 14 cich L, 10cm.

V§y : S 1a dnh th{t, cich L, 10cm.
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2/ Vi chinx tia 16~
ra khéi L, 1a
chum tia song
song téi mit bén
ling kinh dudi
goc tdi nho.

Do dé chim
tia 10 ra khoi
ling kinh ciing 1a
chum song song nhung so véi chium tia t6i da lech mot goc D.

D=mn-1)A (Vi A, 1, i 1a nhing goc nhd)

Nghia 12 hep véi tryc chinh 1 goc D, nén chum tia téi L, song
song véi 1 trye phy. Do d6 chum tia 16 ra khdi thiu kinh L, héi ty
tai 1 diém S; nim trén tidu di¢n inh chinh cba L,.

" 8,8

es. b = 325
fy

Vi D li goc nhd, do d6 tgD = D = (n-1)A (A = 9" = -2’-'6 rad)

S,S;
do d6 : (n-1) A = ——

f
S,S;
Suyra: n=l"-ﬁ=l"'_0’8—=l’sl
20

12.4 Cho 1 h¢ déng tryc gém :
Ly : I thdu kinh héi tu, tiéu cir f; = 40cm
Ly : thdu kinh phdn ky, tiéu cu Jo = -20cm ddi cdch nhau 21cm,

Trong khodng giita (L; ) va (Ly) nguvi ta ddt 1 bin mdt song
song chiét sudt n = 1,5 wuéng géc i truc chinh dé' 1 chim tia téi
song song khi 16 ra khdi (Ly) cing la 1 chim song song. Tinh bé
ddy bdn mét song song.

BAI c_;lAl
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Tacésoddtpodnhssuquahi L, BMSS L,

 Voi b phuomg phsau: L=+ ()
- : T
S 1] @
n
/ 1 1 1
, DI SR &
fzz‘d'z d2 (3)

VeIt = 507 ) % O, 1y = 5075 ¢ = 05
thet;'gii thig vi chim tia 161 song song do @6 : d, - ;suyra:
L) » d', = 5,5, = f = 40cm
vi chum tia 16 song song nén d'; - wisuyn
() = 0 = 50; = f, = ~20em
t (2) ta'co thé vidt

\

—— —— e ot n-1

- "i'|+6|%;‘ﬂz=/°'(ﬁhl) ‘

n

cm (O|02 - d,l - dz)n - 1,5(21 - 40 + 20) - 1,5.1
n-1 LS -1 . 0,5 ,
e = 3cm

" do d6:

' 12.5 Cho 1 quang hé nhuc hinh V8.
- % N 3
Ly : 1 thdu kinh phdn ky tigy cy 20cm
Ly : 1 thdu kinh héi te tiéu ey 20cm.

(P) : 1 ldng kinh tam gidc vuong odn (ldng .kinh phdn xg todn
phdn) c6 canh géc wiéng a = 6cm, chiét sudt n = 1,5. Khodng cach
t# quang tdm Oy dén trung diém 1 ciia Mt huyén O;1 = 30cm,
khodng cdch t trung.diém I dén quang tim Oy ld O;l = 20cm.
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Mgt vt sing AB dt wong g 3 F

g6c voi truc chinh cia L cdch T oy

L; mgt dogn 30cm. Xac dinh vj A

tri, tinh chat anh cia AB qua hé. l £ p
L o

0y
BAI GIAI
Ta ¢6 so 43 tao anh sau : L, L kinh - L,

'dOleLl dl—AO,,dl=OAl,f1=—20cm

JH d'y =0, = = ~12
do 46 =04 =520 cn
+ DdGi véi king kinh phin xa toidn phin : Ta ¢6 thé xem 1 ling
kinh plun xy 10dn phin nhw mgt hé gém 1 bin mijt song song c6 bé

diy a, chict sudt o va guong phing nghiéng 45° khi xét anh ctia 1 vjt
qua ling kinh,

Lang kinh BMS GP
Ta thay sodd A {B——>A,B, bing so a4 A B,-w\ B'—A,B,

Ta ¢6 th xem .
* DBdi voi bin mijt song song, d§ doi énh :

—_— -1 1s-1
AlA'=a(nn)=6’s L - 2em

| 15
do d6 dnh do0 A’B’ cich trung Qiém 1 mdt dogn

Al = AA] + A0; + 0,1 = -2 + 12 + 30 = 40cm.
- 46i v6i guong phﬁng nghiéng 45°. Do tinh d6i xing cia anh va vjt
qua guong, ta suy ra A,B, vuong goc véi tryc chinh O,I va cich 1
mit khoing

Al = A'l = 40cm
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- 46 véi L, : AB, 6 . bl a,
thanh vt thjt dGi véi L, — X

|

, e s \ﬂ’ (:\ !
CO v} tri . _ h b, ’ /\/ , :
d2 = A202 = Azl + 102 = f]’/l \‘EN

AsBs&Vim:
. 2

40 + 20 = 60cm kA Oy ‘:
do d6 anh cudi cing : :
‘0

o

df,  60(20) 1200

= = = 30¢
d,—f, 60-20 40 o

d, =

B¢ bidt tinh chdt cia anh A,B, qua h¢ ta ¢6 thé dya vio so dé

chi tict sau :
L, BMSS GP L,
AB—sA;B, — +A'B’ >A;B, >A3B;

- déi voi L, : AB vjt thjt cho A;B, la anh 4o (thdu kinh phin
ky)

- d6i v6i MBSS : A,B, tr& thinh vjt thjt cho A’B’ li inh do
(Tinh chit ciia bin mjt song song) ‘

- d6i véi guong phing : A’B’ trd thanh vjt thit cho idnh do
A,B; qua guong ' : .

- 46i v6i Ly : A;B, tré thanh v{t thjt nim ngoai tidu cy nén cho
anh thit A;B, |

Vijy A;B; la dnh thit

Luu y : Hoc sinh c6 thé thay thé ling kinh bing h¢ théng

+ LCP khéng khi - Thiy tinh (EF) + guong phing FG

+ LCP thiy tinh - Khéng khi (EG).
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12.6 Cho 1 h¢ thdu kinh ding truc chinh ddt cdch nhau 3Scm.

Ly : ld 1 thdu kinh héi tu, tiéu cir f

Lp : 1d 1 thau kinh héi tw, tiéu cy fy = 6cm. Mgt vt sing AB
ddt vuéng goc vai truc chinh cudr hé va cach L; 20cm. Sau Ly nguvi
ta ddt mgt mdn E wdng goc voi truc chinh cia hé. Mgt ban mdt
song song bé ddy 15cm, chiét sudt 1,5 khi dit sau vi sdt voi L
cing nhuw khi ddt sau vd sat Ly déu cho dnh ré nét trén man.

1) Xac dinh tiéu cy cua L,

2) Xac dinh vi trf man.

BAI GIAI
+ - Truong hgp bdin mdt sbng
| L,1 : Ly 4 . song ddt sau L:
P Ta ¢6 sor dd tao anh sau
’ f F" L, BM L,
— = AB — A B|—A;B;>A;B,
gt d, = X0—| ;

d'z = 02A3;' 0102 = 35¢m

Ta ¢6 h¢ phuong trinh sau :

4 df, .
1 d, - f, )
— n-1
AA, =
1A =c¢ ( n ) )
0,0, = 35 3)
, dpfy )
2= 04— @
s pex _ 20f
Véi gia thit d; = 20cm; wr NDsayn:d| = :J—lf_
<U=1




o

15-1 '

d, = A0, = AA, + A0, +0,0,=-5—d' +35=30 -,

20f, 600 —50f,  50(12 — f,)

=¥ -%-f, = 20-1, = 20-f,
50012 - f,)
— 20-f, _ 300012 - f))
do 86 : OpAs=d'y =55 1)~ + 480
20-f . 6

L, 1L, BM

ABowA'B|— > A".B’, —>A"3B";
d;tdl ==AOl,d| —OAl,d-) -—A.O-,,d2=02A2
Ta c6 h¢ phumxg trinh sau

- Tru-ang hop bian mdt song song dgt sau Lp. Ta co sor a6 saa

*\.4 ﬂl-z/
. dyf, b
4, = 0,0, - d'; (7 2 o4 . J »
dof.
=T ® ! ‘ )
2 2 MGM-
U n-1
A'zA'; = ¢ ( n ) (9)
] y 20f,
© = T

20f, 700 - SSF,
20-f,  20-f,

T =» d2=35—
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700 - 55f,

: 201, | 600 - 556,)
@® =» d, =
= 700 - ss¢, - 580 — 49f,
20-f \
O = Ay = A0, “":.‘bzA's » 0)A’y = A"BA'; ~ A0,
— " f(a- . 6(700 — 55£,)
Gy = || + 0y =5+ 0y =5 4~ b

580 — 49f,
o 7100 — 575f, '
073 580 — 49f,

theo gid thiét dnh trong 2 trudmg hqp déu ndm trén mnn. do d6 o (5)
vi (10)

' taco: 0,A,; = OZA‘;,
30012 -£) _ 7100~ 575¢,
—~d4f, +480 580 — 49f,
> 300(12 - £,)(S80 - 49F;) = (7100 — S75F,)(480 — 4f)

(10

£

» 106f2 — 2380f, + 13200 = 0
A’ = (1190)2 - 106.13200 = 1302
. 1190 + 130 .
2 nghi¢m :*  f, = ———— = 1245¢
nghi¢m = 106 12,45¢m
[ o 1190-130
| = "'_‘_"'106 = Lll!

2) Ta thiy voi f| = 112,4Sc|ri thay o (10) ta¢o :
7100 - 575(12,45) _ —3875

580 -49(1245)  -30.05
K&t qu.l ndy khong chip nh.,m duvc vid' = OZA 3 = ¢= 15cm

‘O,A'5 = 1.95cm

voi f; = 10cm ; : ta co

!
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7100 - 575(10) _ 7100 — 5750 _ 1350 _
580 — 49(10) 580 — 490 90

Ké&t qui niy chip nhjn ducc.
Piaps6: 1) f; = 10em
2) Man djt cich L, 15cm

0,A; = 15cm

12,7 Cho 1 h¢ 3 thdu kinh déng truc L,, L,, Ly, ldn lugt c6 tiéu
cr fi = -20cm, f; = 10cm, f3 = -20cm khodng cdch gika cdc quang
tim 0,0, = 0,05 = Scim. Mgt diém sang A ndm trén truc chinh
trucc Ly vd cich Ly 1 khodng 60cm. Xdc dinh vi tri, tinh chdt dnh
cubi ciing cia A qua hé. V& duong di cia 1 tia sang bat ky xudt
phdt nk A qua hé. ' ‘

®al hoc khél A 86)

BAI GIAI

A Y L
L, L, Ly
Ta c6 so 46 tgo dnh suu : A —— 5 A| ——>A; —»A;
Chiu duonug dugc chon i chi¢u dnh sing
dat d| = K()T H d" = OlAl H d2 = A102 N d'z = 02A2 H
d3 = AzOs M d'3 = 03A3
Véi d, = 60cm
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A v f | ~20 _

» d = dfy ‘as. 60(=20) = 1200 = —15cm

d, - f; 60 — (-20) 80

dodé: dy =00, -d';, =5 + 15§ = 20cm

d,f, = 2000
d—f,  20-10
dod6 dy=0,0;, -d'y=5~20=—15m

b _ (<19(=20) _ 300
dy~fy  —15-(=20) S
Viy dnh cudi cing qua b¢ ki inh th{t, cich 03 60cm

Suyra d'p = 20cm

Viy d'3 = = 60cm

12.8 Cho h¢ 3 thdu kinh L;, Ly, Ly ciing tryc chinh, dugc sdp
Xép nhie hinh Ve, V{t sing AB wong goc voi tryc chinh, ¢ trude L
vd chi tinh tién doc theo truc chinh. Hai thiu kinh L;vd Ly dugc
&i¥ c6 dinh 6 2 vj tri Oy va Oy cdch nhau 70cm. Thau kinh Ly chi
tinh tién trong khodng 0,03 cdc khodng OM = 45cm. O;N = 24cm.

1) Ddu tién vt AB ndm tgi M, thd kinh L, dgt tai vi tri cdch
L, khoang 0,0, = 36¢cm, khi d6 dnh cudi cia vit AB cho boi h¢ o
sau L; va cich mgt khodng 255 cm. Trong truong hgp ndy néu b
L, di thi dnh cudi ciing khong c6 gi thay doi va vén ¢ vi tri ci.
Néu khong bo Ly ma djch né w vi i da cho sang phai 10cm, thi
dnh cudi ru vo cyc. Tinh cic tiéu o, fy, fy, f; cda cic thiu kink.

2) Tim cdc vi tri ciia L, trong khodng 0,03 ma khi dit Ly c&
dink ¢ cdc vi tri d6 thi dnh cudi ciing c6 d¢ Ion luén luén khéng
ddi khi ta tinh tién AB trwvc L,

3) B Ls di. DE L, sau L, cdch Ly 9cm. Bdy gic gid si tiéu o
cia Ly cd thé dugc bya chon. Hoi cdn phai chon tiéu cy cia L,
nhu thé ndo dé khi vit AB chi tinh tién trong khodng MN thi.anh
cudi cho. boi h¢ Ly va L, fa dnh that.

{ Jo Tos
R

L Ly Ly ®é BK 91)
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- BAIGIAL
1) Theo gik thidt ta cb cic, trudrig hop sau :
-Treomg bop 12~ L, L L
Véi so 8490 dnh : AB——» A B, +AB, 5 A;B; (S0 dd 1)

. V } 1
R Woom | 36um

A [ {0 (0 1

" Tocm T

-Tmonghqu' DT A ‘lq',
Véi sor 83 tao dnh sau : AB-—-—»A'B,
B | ‘ 4

AR o

1 . _ A‘.’)‘
PO P S .: 7

- Trwdngbop3: L, 0 L, L

-~
.

S

’-——- -—.~—-— g
Y-
LV

O
)
A

S
*2
%

'AB; (503 2) -

3
:
E
1
3
3
>



So sinh 2 so dd (1) vi (2) ta thily d& anh cudl khong d5i va & vi
tri cil thi A,B, phai trung véi A By Pidu niy chi xiy ra dGi voi thiu
kinh khi A|B; (vjt) va A;B, (Anh) d6i véi L, & sit L,. Do do

A B, phii & vj tri cich O; 36cm.

DSi voi L, ta b : d = 45cm; d’ = 36cm Do d6 tidu cy cia L, la
dd’ 45.36 -

: = 0vd =543 - 20m

Osodd2viA Bl cach O; mgt dogn 36cm nghia 1a cich O; 1 dogn

70 - 36 = 34cm. .
Vi anh vin khéng d6i nghia la vin cach O; 1 doan 255cin.
bGi voi Ly A|B la vjt d = 34cm
A3B3 12 anh d’ = 255cm

Do d6 ticu cy cia L5 1a :

dd’ 34.255
f, = = =
3= d4d - 344255 ovem
G.so d3 3 : Xét giai dogn sau cia so dd L, L
’ AB{—-A;B,; A3B; (w)
] 1 1
Vol hé . j_1r. 1
o1 hé ph@g trinh £, &, + 4, (1)
dy = 0,0; — d'y; v6i 0;0; = 24cm  (2)
1 1 1
—_— - —
f3 d3 d; @

Vi énh cudi & « nén d'; » ; do d6 : d; = f3 = 30cm (4)

~ mit khic

d, = A,0; = A,0, + 0,0; = 0,0, — d', = 46 - 36 = 10cm (5)
| dfy _ 10F) | 4
dy—f, 10-f,

do 46 : d'z = (6)




t!xay (4) vi (6) vio (2) ta c6:

100
= 4____
30 ‘2_ 10 - -fy
S 10f2 6
v 10-4, =0
- o fz— -15cm
A‘kLJ:' L L

djt d, = AO, = d;d'; = O/A| (Chitu duomg la chiéu anh sing)
0,0, = x > 0v6i 0 < x < 70cm
d; = A\0;; d'; = DA, ,
0,0, = 5,0, + 0,0; = 70 — x
d3 = A0 ; d'y = 034,

dfy _ _20d
d=f, d-20
20d d(x-—20) - 20x
T d-20 d-20
—15 [ (x — 20) ~ 20x]
4 d-20 =15 [ (x — 20) = 20x]
d,—f, | d(x—20)—20x T d(x-5)- 0 +15)
: d=-20

ta ¢ : d‘|=

| ” dz = o'|02 - d’l =

d’z = T
+ 15

15[d(x ~ 20) - 205]

d(x — 5) — 20(x + 15)

d[(70 - x)(X = S) + 15(x — 20)] = 20(x + 15)(70 — x) = 300x
: " - d(x - S) 20(x +15) -

w dy = 0,0; = d'y = (0-x) +

d(-x2 + 90x ~ 650) — 20(-x2 +70x + 1050)
d(x — 8) = 20(x + 15)
. vt

dy =
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dyfy °
| G-
) :30’[91-;2 + 90x — 650) — 20(~x2+ T0x + _10_50)]

d(x — 5) — 20(x + 15) -
" d(=x2 + 90x — 650) — 20(—x? + 70x + 1050) _ 35
| ~d(x - 5) - 20(x + 15)
o 30[d(~x? + 90x — 650) ~ 20(~x2 + 70x + ’1'050)1
d(~x2 + 60x = 500) — 20(—x2 + 40x + 600) = '

P§ phéng dgi énh : '

» . . ... dls =

d's

d'y

ik (-2h (;—%?’) (-3 = —%—‘%%’- |
t 2 3 i 3
: rt_hny cic gid trj cia d, ,d’';, dy, d';, dy , d’5 vdo ta c6 :
' k N 9000 .
~ d(=x2 + 60x — 500) ~ 20(~x2 + 40x + 600)
B¢ ¢ 16n cia dnh khong dSi khi tjnh ticn AB trude L, (d thay
dgﬁ) thi s§ hang thira s§ cia d phii bing 0. Nghia 13 =
' ~x? + 60x — 500 = 0
A' =400 » VAT = 20
dodo: x=30+20=50cm (ahjnviO s x < 70cm )
X =30 -20 = 10cm
Viy €6 2 vi tri cia L, trong khoing- 0,03 ma h¢ cho dnh ¢6 dQ
cao khong d6i v&i moi vi tri cia vit trude L,
) Véi  d=d=A0;; ', = QA
d; = A0, ; d'; = OjA,

"m-bcm
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df, — df, _d@-f) -9

v d'l"‘ d;"'fl ;dz~= 00, = d'y=2- d-f, Ld-f

Do d6: '

_isd(9—f.) - 9f,
4y =220 o d—f  _ 15d(f=9)+ 1350
d-f, dO-f) -9 d (24 - £;) — 24

——E-:—f—l—'— + 15

Liy dgo ham cia d'2 theo d:

Taes: [d2)'a= =5t .

qd@4-fi) - 24f|] ,
Vi : d'2 nghich bicn voi d. Nén d€ d’'2 > 0 véi moi gia tri cua
d €[2445cm] .
’ d'l(,'-“ﬂ) >0 (8)

T e o : 4 ‘
e luz,f‘ - (Tiémcin ding) (%)

Thay gia tri d = 45¢cm vao bicu thirc cia d'2 & (7) ta ¢ h¢ bit

phuong trinh :
(15 x 45 (f, — 9) + 135f,

>0 (10)

Viy m,u cy cua Li o thc duwoc chon trong khodng :
75cm < f; S 12cm
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12.9 Trén tryc chinh cia 1 hé thdu kinh dong truc gém L; 1 1
thdu kinh gdi tu tiéu o f;, Ly thdu kinh phin ky tiéu cir f,, Ly ld
1 théu kinh hji ty tiéu cu f; nguoi ta ddt 1 vdt sang AB va mgt
mdn E vuéng géc voi truc, khodng céch tw vgr dén mdn la 110cm.
Trong khodng giita vt va mdn cé 3 diém M, N, P cé khodng cdch

‘AM = I0cm, MN = 20cm, NP = 50cm. Thdu kinh L; dugc ddt cé

dinh ¢ P, khi d§it L; ¢ M h¢ (L;, L3) cho dnh rd nét trén man, khi
ddt Ly o N h¢ (Ly, L) cing cho dnh ré nét trén man nhung ngugc

chiéu va chi bdng -;— hinh trudc.

1) Tinh tiéu cy cua 3 thdu kinh Ly, L, L

2) Gir vit, Ly vd Ly cd djnh. Xdc djnh vi tri ciia L, khi ta tinh
tién thdu kinh ndy trong khodng MP d& anh cing qua h¢ (L;, L,

L3) ld dnh thér. rL4 - yly Ly
} 04 Lon 03
[ [ IN. P
< 10w | Z0m | P . B0m
< < o ¢
v (E)

3) Vqt AB LI, Ly : ¢ dinh, xdc dinh cdc vi trl cia L, trong
khodng 0103 dé anh. cubi cing qua hé¢ c6 dg cao khéng phy thujc
vdo vj tri caa vit.

BAI GIAI
Trudmg hop 1 : ' Truong hop 2
L 'sz yl2 L3

B

I N P A

E * oM FoM | 2™
By > 2
v




[
4

- L. L, LL
- M P . "N P
+Osodéttacsd: d, = AM = 10em ; &', = MA]
d3\=AP d3=PA3=30cm
Eﬁc cﬁng thiic thiu kinh cho ta :

df, ~ 10f
d'l = - — ‘
‘ d'sf \'30f '
Vi | dy = 3% 3

‘ d3"f3 30 f3: ) . ]
Mit khac : MP- MA|+AP = d', +d3 = 20+50=-70cm

do 86 L LY S
H = ’ .
s 10-f  30—f '
- £ 3 :

1 3 =7 (l)

hay : To-1 T 30-1

-o'saaézmco d, = AN = 10 + 20 = 30cm d', = NA,
' d3=A2P,d3=PA' 30Cl'n
Cic cong thic thiu kinh cho ta

o - iy 30
27 4,-f, 30-f,
dsfy - 30f

3= q,-f,  30-f, :
M3t .khs'xcﬁ.i-? :,FI—K; + K;l; = 50c‘mi \
-» , + 63 = 50cm )
| 306, 30
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IRC b=

ha . L T 2
Y 30~f, " 30-f @
3 owr —'_T l-—- » A’sB,a l A383
e e b=
1
i
=» — = =3
ky
Véi ky : do phong dai anh trong truomg hop 1
ky : " " " 2
dy dy fi 3030 -f,) £,(30 — f,)
Tu' kl = '_. = . - - =
dl d3 10 - fl 30f3 f3(lo - fl)
k d’ d,3 fz 30(30 - f3) f2(30 - f3)
P T 0 30, T £(30 -1y
Lip ty ss :
k _HG0-f) £030- B) T 30-f 3
ky  f5(10~£)" f2(30-f3) 0-f" f -~
J
* 10-f 33o f, ®
Tém Iai ta ¢ bt phuong h: f 5,
m lai ta é.puong n lo—f‘+30—f3- )
3f 3f.
Bortr =5 @
30 - f2 30 f3
fl 3f2
10-f, ©))
10-f ~ T30-¢, fy
iy (1) - ) tach : —! 3 _ 2
ay (1) - (2) taco : 0-7, 30 = f2=
K& hop véi 3 f U
Ct hop vd (1,). 0-F = “So-7 ;

.213




ta_cé: 2

=
fl-—-lO-fl b d fl='1'29=5¢m

Thay két qua niy vdo (3) ta co:
5 3f
10-5 301,

> f, = —15cm

5 3f,
1 - — + =17
O < 10-5  30-fs
- 3
3°-f3 N
s . 3 =180 6f
=» f3-20cm

Viy f; = Sem ; £ = -lScm ; f3 = 20em

Z)Tacéso'ddtaoinhsau L, L, L,

djt dl A0|=d dl=0lA|,0102—x>0 d2=A|02,
d' 302A2,0203—70"X d3=A203,d3—03A3

weo i d =

d-s |
e . 5d __d(x-S)-Sx
= =00, -d=x"4 57 4-5
dSK—SQ—Sx
-15
4 = df _ d—5 _ _—15[(x—S5)—Sxl
2% g,-f, dx-5)-5x .o d(x + 10) - 5(x + 15)
d-5
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~ 15[d(x — 5) — 5x]
d(x + i0) - 5(x + 15)
= 91070 = x)(x + 10) + 15(x - 5)] — 75x — 5(x + 15)(70 — x)
N - &x + 10) - 5(x + 15)
« d(=x; + 75x + 625) - 5(~x, + 70x + 1050)
T dx+10) -5+ 15)
d(=x, + 5% + 625) — S(~x, + T0x + 1050)
' & = 36 e - _d(x + 10) = 5(x + 15)
P Tody =ty d(—x2 + 75x + 625) — 5(=x? + 70x + 1050)
' . ‘ d(x + 10) - 5(x + 15)
20(d(-x2 + 75x + 625) — 5(~x2 + 70x + 1050)]
d(=x? + 55x + 42b) — 5(—x? + so;n +750)
Bo phong dal

» dy = 0,05 ~ d'; = (70 - x) +

k = ( )( )('> d"d'd'
4" "4, dy
thaycacglatnguadl,dz,dz,d3,d3ortrenvaotac6:

) )
1500

d(—x + 55x + 425) — 5(~x2 + 50x + 750)
Ap dyng két qui tong quit trén cho trudmg hop d = 10¢m:; tzi‘ €O :
20[10(-x + 75x + 625) — 5(—x% + 70x + 1050)]
10(=x26+ 55x + 425) = - 5(=x% + 50x + ~50)
J§x2 - 350x — 1000)
- 60x — 100

dy =

d€ c6 dnh thit &'y > 0.
Bing xét ddu d';_theo x
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4 x 0 61,6 70cm
$x2 — 350x — 1000 | . .

x2 - 60x — 100 . - 0 +
| d'3 + | -
Viy d€ b¢ cho dnh thit 0 < x < 6l,lem

3) B dnh cubi cing qua h¢ bit chdp moi vi tri cda AB thi thia
86 cia d trong bidu thirc cia 4§ phong dai k phdi bing o. Do do :

—x2 +55x + 425 =0
A =4725 » VA = 68,7
~55 + 68,7

2 nghi¢m : X = = —6,85cm < 0 logi

-55 — 68,7
- e

b 4 = 61,85cm (nhjn yl 0< x <70cm)

Viy chi c6 1 vi tri clia L, trong khoing 0,03 d¢ dnh qua b§ c6
d4 16n khong d6i, vi tri ndy cich O; 61,85 cm.

12.10 Mgt vt sang AB ndm trén truc chinh cia 1 hé thdu kinh
déng truc gom : :
(L) : thdu kinh héi tu tiéu cy f )
(L,) : thdu kinh phdn ky, tiéu cx fr p -
(Ly) : théu kinh héi ty tiéu cy f;
Sau AB nguvi ta djit Ly tai Oy cdch p,
A 30cm, sau L; ddt Ly cach Ly 30cm
thi dnh & v6 cyc, néu dgt thém 13 sau v
L, va cdch Ly 10cm th dnh ciiu hé la
dnh tht céch Oz 10cm. Néu bo L, di
gi® Ly wi Ly c& dinh thi anh qua h¢

L4 v Lz/ \ L;

ot 02 (03

cdch O3 -;-;Qcm
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1) Tinh f), fo f3 '

2) Gilt Ly, Ly o6 djnh, tinh tién Ly trong khodng O,03. Xdc djnh
cde vj trl cia Ly dé anh cudi cing ld thdt.
3) Ly, Ly duge gii cd dinh, thin cdc vj tri cia L, trong khodng
0,03 dé dnh ciia hé.cd 4§ cao khéng doi khi tinh tién vit trudc
L. .

BAI GIAI
Ta c6 cic truong hop sau :
VML LIS So dé (1)
7] oy
$. 30 NP 20 > L L,
04 0 faby(0) t

A AB —)AIBI——pAsz (00)

So 46 (2)

L L, L,
AB—%A;BI———).Asz (OO) -—;’A3B3

A , k.,
\ Y
é—,—’
+ doom
b—-—.‘d&—-’l
L o 0y So dé (3)
A hy/
Y L, L,
¢ C AB —,—-VA‘B‘—-—*ABB’;
0, 0;

O s0 46 (2) : ta thily vi A,B, 1d vjt cia Ly va & « (chim tia t6i
song song) do d6 &nh A3Bjy & vj tri tiGu difm dnh chinh F';. Didu ndy
cho phép ta suy ru

\
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O 50 48 (3) : Néu djt d, = AD, ; d'; = O,A; ; 0,05 = 40cm ;
dy = A05;d’s = O;ATy

taco: .d'3_=2?0cm;f3-10cm
e 2o
| Suyra .dy = d,if_f_’fz - _236 - - i‘:% = =20cm (1)
- 3
Myt khic:  d, = AO; = 30cm
Soy 12 v, = S 30
d~f, . 30—
& = Ai0; = K01 + G103 = 0103 - d't = 40 - 33&. @

So sinh (1) va (2) ta ¢o : .
Ofl ) 30f|

=» -
30 - fl‘ ., 30 - fl

=20 = 40 -

» . f; = 20cm
Osodd(l)taco: d, = AO, ; d'; = O,A;;
d2 $IA102=A|0|+0|A02=30—d'|;d'2'w‘-02A2
111 |

tir chc h§ thi L=

¢ he e f, d d
Khid, »otaco: fo=dy =30-d,
L , _ 3020
Vai dl 300m. d|—30_20
dodo: fy = 30 - 60 = -30cm.

= 60cm

L, L,
2) Ta c6 5o 46 AB— A B, >ABs— 4+ AsBy.
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V6i d, = AO, = 30cm ; f, = 20cm ; d'; = 60cm.

451 0,0, =x v6i 0 S x s 40cm ; d; = A0, ; d', = O,A,
> 4,=00,-d =x-60

dfy _ —30(x - 60) _ =30(x - 60)
| d—f, x-60+30 x — 30

Gt d; = A,0; = A0, + 0,0, = 0,0, ~ d'

= d’2 =

30(x — 60 —x2 + 100x — 1800
St A e L B x — 30

m—x2 + 100x — 1800
. x—30
d;—f;  —x2 +100x — 1800

Véy d’3 =

x-30 10
10(—x2 + 100x — 1800)
~x2 + 90x - 1500
Bang xét ddu d’; theo x. ,
Cx 0 22,1 23,55 40

( x2 - 100x + 1800 + + (') -
x2 - 90x + 1500 + 0 - -
dy + .0+

K&t qui cia bang xét diu cho thiy hé cho anh thjt khi
0sx<22lcm vi 23,5¢cm < x < 40cm
)Tacodd;, = d; f = 20cm

20d
d-20

= . d‘l =

— 20d d(x - 20) - 20x
=00, ~-d', =x - = <
=00 -d =x =270 d—20
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d(x —20) — 20x -
-30. ——2—— o
_Gh d-20 _ =30[d(x — 20) = 20x]
d, - f, d(x — 20) — 20x +130 d(x + 10) — 20(x + 30)
d-120 - 20) -
ds = d0-x-d7 =40-x+ 30[d(x — 20) - 20x]
d(x + 10) — 20(x + 30)
_ 41(40 = x)(x + 10) + 30(x — 20)] — 20[30x + (40 — x)(x + 30)]
d(x + 10) — 20(x + 30)
d(—x2 + 60x — 200) — 20(=x + 40x + 1200)
d(x + 10) — 20(x + 30)
o =+ 60x - 200) — 20(—x2 + 40x + 1200)
. d(x + 10) — 20(x + 30)
dy—f;,  d(=x® + 60x — 200) — 20(—x? + 40x + 1200)
d(x + 10) — 20(x + 30)

d’,

d'y

-10

~

_ 10[d(=x* + 60x — 200) — 20(—x2 + 40x + 1200)}

d’3 2 2
d(—x2 + 50x — 300) — 20(—x~ + 30x + 900) -
.. d d' dy
B¢ phong dai énh qua h¢ k= -—.—.—/—
d dy dy

thay cac gia trj cda d’y ,d; ,d’y,dyd'3, dyvio ta ¢ :
6000
d(—x? + 50x - 300) — 20(—x? + 30x + 900)-
dg 16m dnh khong ddi khi k khéng phy thudc vio d, Pitu niy chi xdy

ra khi : -x2+50x-300=0
(25)' -1300 = 325 = 18° , ,
2 nghi¢m : x =25 + 18 = 43cm _(khéng thoa didu ki¢n
x =25 - 18 = 7cm 0 < x < 40cm)

Viy L, phai djt cach L, Tem da¢ inh qua h¢ ¢6 dg lon khong ddi
khi tinh tién L, trong khodng 0,0,
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~Piapsé ¢ 1) f; = 20cm ; f; = -30cm ; ;; = 10em .
2) 0 < x < 22,1cm hay 23,5em < x < 40cm

3 x = Tem

12,11 M@t vit séng AB dit song song vd truvc 1 guong phéing
GP cdch guong 1 dogn s. Nguvi ta nhin thdy rdng trong khodng
8i¥a V3t va guong c6 2 vj tri cia thdu kinh hgi tu Ly ldm cho dnh
cho béi hé thong tring voi vit

AB : vi tri thir nhédt cdch vie L1 ) Ly ap
30cm, vi tr{ the hai cach vgr ) P /
150cm. ] ;
1) Tinh khodng cach s va tiéu ‘4
cw f; cha TKHT L;. Tinh tién k A
guwong toi cdch vt 132cm. Sau Y/
Ly nguvi ta ddt thém 1 thiia kink I 4

hq: tu Ly co tiéu c [, = 15cm

déng truc vm Ly cach Ly mgt khodng ¢ dinh 90cm dé tao thinh 2
thdau kink gdn chdt, truc chinh cia hé luén luén dn qua A va wdng
g0c voi guong.

2) Xdc djnh vj tri cia 2 TK gdn chit d6i voi AB dé cho dnh
cia h¢ théng 2 thdu kinh va guong tring véi vit AB.

3) Hoi phdi tinh tién guong phdng doc theo truc chinh vé phia
ndo, mot dogn bao nhiéu dé trong khodng gm‘a vdt AB va guong
chi ton tai mqt Vi tri duy nhdt cia hai TK gdn chdt lam cho anh
cudi cing cua h¢ lgi tring véi AB.

(®HBK 1992)
BAI GIAl
15 4 Ly R 6P 1) Ta c6 so d6 tao anh
<~ sau : »
b '
E o L, GP L,
A AB ——bAlB 1 '—bAsz—.A:;Bs
\
\
\
L J' ' s 4; \




B¢ dnh A,B; cla b¢ thdng tring vdi vt AB, thi A;B, phii tning
véi A;B,. Thjt vjy, thco nguyén ly thujn nghich anh sing ; khi
A;B; 13 vt cia L; thi A,B; phdi la dnh. Do 46 néu A;B; tring véi
AB thi A,B, phii tring v6i A;B,. Béi véi guong phing ta biét ring
anh va vt chi tning v6i nhau khi ci 2 ndm sit guong. Piéu ndy cho
phép ta suy ra A;B; ndm trén guong, nghia li cich vjt AB mGt dogn s.

* Néu djt d = AO, ; ' = O,A, (Chi¢u duong 14 chitu anh sing)

ti AR =s=d+d ()
M3t khéc : ;l'l's'(%+% )
‘(1) suy rad’ = s - d vi thay vio (2) ta ¢b :
-t:l:=:ll.+ si(l== d(s?—d)
- . B -sd+sf =0

A = g2 —~ 4sf, v6i dicu kign s > 4f; ta cd 2 nghi¢m
s+m| vi ‘dz_‘s-m,
2 ‘ ; .

dl. . 2 |
2 nghidm ndy Gng véi 2 vi tri cia L, : d; = 150cm; d; = 30cm
. + Vs? — 4sf, |
dodo: 150 = =————+ o)
s—-Vel—4
’°'<S—“T'§& @
Ly 3) +(4) Suy ra: s = 180cm

1y (3) - (4) ta cb :

o = (150 — 30)> 1802 — 1202 S
= 4 = a0 Bem

f,




.2) - ) A: 4520!1

k- ]
=
-0
o
R
‘ -
=N
g
PP

X i
P

<& .
CE T

| 4 R

Tlebwdétaoinhsau:. _
L L G L L,

AB -—-———,A Bl —'-—)Asz —>A333 ——)A‘B‘——.AsBs

: Bé b¢ cho dnh cubi AsBg tning véi vit AB theo nguyén 1y thujn
nghich nh sing ta phii c6 A B, tring véi AB, vi do 86 A3Bj phii
trdng véi A;B; Vi do 46 A,B, phii ér sht guong phing

L
ta hly xét qui trinh AB ——»AB;—»A,B,  (sit guong)

ait d,-Ao,-d d,eOA,.002-90cm 4 = A0, ;
=
d|-f, d-25

25d - 65d — 2250 " -
d-25 d-25

BAVHL: =

» d2-0,02—d'|-90-

s 65d — 2250 |
dods: d,m—2 . d-25  15(65d - 2250)
T g1, 65d-2250_ls 50d - 1875

d-25




. 3(13d — 450)
d'y = 5)

. | ~ 2d-7S |

tr gid thiét AA, = 132 tasuy ra AO; + 0,0, + OA; = 132
- : d+90+d,=132
» d+d,=42

thay bidu thic cia d'; & (5) vdo ta cb :
- g4 2030450 _

2d - 75

» 2d2-75d +39d - 1350 - 84d + 3150 = 0
- 242 - 120d + 1800 = 0 |
- d2 60d + 900 = 0

Phuvng trinh nay cod nghnép kép d = 30¢m
‘ Va’iy hé phai djt cich vit 30cm.

| 3) Goi khodng cich gida vjt va guong Ia 1. BE h¢ co anh cubi
tring voi vjt; theo 1y lufn trén ta phii c6 :

AR, =1=R0,+0,0,+0A; » d+90+d;=1
- | d+dy=1-90 o
thay bidu thic cia d'; vio ta ¢ : |
3(13d — 450)
d+=ggs - 1%
242 + d(- 75 + 39 - 21 + 180) - 1350 + 751 - 6750
© g4 (144 - 21) d + 751 - 8100 = 0
242 + 272 - Iyd + 751 - 8100 = 0
A = (72— P - 20751 - 8100) = 12 - 2941 + 21384

48 chi ¢6 1 vi tri ciia hé cho drh tring véi vit thi- phuong trinh (6)
phiil 6 1 nghidm (nghi¢m kép); do 46 A'=0




- 1. 2491 + 21384 = 0
Véi : 8" = 225 = 152
2 nghi¢m : 1 =147 + 15 = 162cm
1 =147 -15 =132 cm (vi tri 43 cho & cdu trén)
Viy guong phai dich chuyén ra xa mdt doan 162 - 132 = 30cm

12.12 Mgt vt sdng AB diit widng géc vdi truc chinh cia 1 thiu
kinh hgi tu Ly . Sau dgt 1 guong phdng (G) wudng géc Vi truc
chinh vd cd mdt phdn xg hudng vé Ly va cach vit 90cm. Khi tinh
tién Lz trong khodng gika vt AB dén guong nguui ta thdy cé 2 vj
tri cua Lz tai 2 diém MN cdch nhau MN = 30cm thi dnh cudi qua
hé TK va guong tring voi vit. Gik guong phéng cé dinh, tinh tién
wit AB ra xa guong m¢t dogn Scm. Trong khodng giwa vat vd L,
nguoi ta dit thém 1 thau kinh L) cing truc chinh voi Ly & vi tri P
wi PM = 15 cm sao cho khi tinh tién L, trong khodng giia L; vad
guong thi khi L, ¢ M va N anh cudi cing tring voi vit AB.

1) Tinh tiéu cie fy , f ciia Ly vd L,

2) Giw# khodng cach gifra L; va Lz cd’ dinh bang 20cm. Tinh tién
hé (L), L2) trong Lhoang giita AB va guong (G). Xdc dinh céc vi tri
cua hé de anh cubi cing tring voi vit.

(L4 Ly » '(G)
b {
{ (P m N /
. fo . -— Y
k : A
{ _ 7
' y
BAl GIAI 2
1) Ta ¢6 so d6 tao dnh sau : L, G L,

theo nguyén ly thujn nghich anh sing thi khi A;B; tring v&i AB thi
A,B, phii tning v&i A|B,. Diéu niy chi xdy ra d6i vo1 gu'ong phang
khi A|B, va A,B, & sit guong.
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,_
@
—
b

A ,
' i .
b . i ,
t . Iy /
A [
;I /4
) Qo em S
L S P4

TahicoAA; =L=%0cm = d+d=%cm (1)
1.1 .1

Két hop véi . . «-f:-‘—i;-+-a - (2)

. Gidi hg phuong trinh trén ta c¢6 2 nghi¢m :

L + VLI =4LE
dl 2 3

L-VL, -3% ‘
dz = 2 @
Khoinx chch gida 2 vj tri cia thiu kinh L, 1A:

Dodé:  Ad =L - 4Lf,

L L2—-Ad2 902 - 302
Suyynm: f, = L - 290 20cm
thayvio(3)vi(4)tacbthéxncd;nhduvcvitncuaM N

90+ v90Z = 4.90.20

— 90-»%!—4.9020
AN = dy = — - = 30cm

2



R A
B A !
- ¢
T ot [0t I
A bz ™ N
! [ ‘[
l
. A \ 2 v /
- S om N

Khi ¢6 L, ta c6 so d6 tgo dnh sau :
L L, ¢ L L,
AB-———-»A‘Bl ——>A282 ———-A3B3'——tA4B4 -——-»‘ASBS

Trong truomg hop ndy vin theo nguyén ly thuan nghjch anh sing
thi dZ énh cia b§ AsBj tring véi AB thi A;B, phii & sit guong, nghia
14 cich v§t 90 + 5 = 95 cm (5)

Mijt khic, viM vi N vin 1a 2 vj tri cia L, d¢ anh cudi tring voi
vjt nén A B, phii & vj tri cia AB trong truong hop chua djt L, nghia
13 A;B; & cich guong 90 cm hay cich ABB Scm (6)

tir (6) ta c6 thé 13p phuong trinh : d; + d’; = Scm
Véid, = AP = AM + MP = 35 - 15 = 20 cm
> d,=5-4=5-20=-15cm
dd'y  (-15)20) _
d+d', - 20-15
L, la thiu kinh phén ky tiéu cy -60 cm.

Viy titucycuaL; 1a f, = 60 cm

2) Véi so 33 nhw trén : ta da bict d€ anh cia hé tring voi vit thi
A,B, phii ¢ sat guong

AA, =95 cm
hay AO, + 0,0, + 0,A;, = 95 » d +20+d, =95

» » d; + d’5 = 75cm )]
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df ~60d

djtd, =d = A0, ; &', =

d—f, _ d+60
40(2d + 30)
o, = d,f, . d+e0 . 20.40(2d + 30)
d—f, 40Q2d+30) .- 60d 1200 + 1200
d+60
40 2d+3

thay két qud ndy vio (7). ta ¢6 :

4
g4 03

3
> 3d% 4+ 80d + 120 = 225d
> 3d2 - 1454 + 120 = 0
A = (145)2 — 4.3.120 = 1407
2 nghi¢m cda phuong trinh: d = ﬁS-;-_MO = 47,5 cm
'd =\_145_;1§_Q ‘= 0,83 cm
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Chi dé 13
MAY ANH - MAT - KINH LUP -
KINH HIEN VI - KINH THIEN VAN

?fl 13.1 Mgt h¢ quang dong truc gém 1 thdu kinh héi tu L, tiéu cir
12 cm va 1 thau kinh phéin ky L, ¢6 tiéu cw 3cm, dit ¢anh nhau 1
khodng 0,0, = 9,2 cm. Nguvi ta ding hé ndy dé chup hinh mjt
Vit AB rdt xa trudc L, diém B ndm trén truc chinh.

I/ Xdc dinh-vi wri dgt phim dé cé dnh ro

%/ Cho biét géc trong vit ¢ = 1°. Tinh chiéu cao cia dnh.
3/ Thay h¢ théng trén bing mét thdu kinh L duy nhdt. DE nhdn
diwgc dnh c6 ciing dj lon voi dnh cia hé théng trén thi tiéu cu cia
L phai bdng bao nhiéu ? -

BAI GIAI
1/ Ta c6 sor d6 tao anhi sau : L,
AB —-—DAlBl-——?AzBZ

. L dif,
Véi h¢ phuong trinh @, d'| = ———
dz = OIOZ - d'l

Cdyfy
d'—, = 922
. o , g ot
Ta suy ra d’. Thit vy véi d; = @ ;d'; = f; = 12cm
Suyra:d, = 0,0, —d'; =92 -12 =28 cm
df - -
22 _ (=28)(=3) = 84 = 42cm
dy—f, -28-(=3) 02

Viy phim phii djt cach L, 42 cm

viy d'2. =




2

2] Vi A;B, ¢ tidu dién cua L, nén ta [

7:
" AiB; = fit fiq = 12— =
iB1 = fitga =~ fia 2‘180 15

\ : { d( phong dgi qua Ly ¢
i o
<Y 2 ' Bibu SR, 7
= 3 28 15

15
3/ Thay ¢ thdng Ly, L, bing 1 thifu kinh L ¢6 tiéu cy f thi dé

dnh A’B’ ciia AB qua L ¢6 d¢ cao bﬁng A;B; = 3,14 = & cm, ta phii

' ‘ ‘A'B' = ‘

¢ f=T=—;‘—=180cm

180
13.2 V§t kinh ciia mgt mdy chup hinh ld 1 thau kinh héi ty c6
tiéu ag f = 10 cm

1. B¢ clmp phong cdnh (ngcfm chcmg o ) thi phim dgt & vi trl
ndo ?

2.Tim khodng cich gdn nhat cia cdc vt mé ta co rhé ding may

ndy dé chyp hinh vdi khodng cdch ti kinh ti phim vdn khéng doi

50 Voi cdu trén.

Cho biét dnh ciia mét diém vt dwge xem ld r3 néu dnh 1d 1
wing tron md du’&ng kinh khéng quad tri s6 € = El—omm ; va duong
kinh cia v3t kinh ld D = Icm.

3. B¢ chup mgt ngum dirng cdch mdy 10, IOm

a) Phim phdi d3t ¢ vj tri ndo ?

‘b) Ngay khi bdt ddu nhdm mdy vdo nguoi thi nguoi ndy bong
chay thing dén mdy vbi Win tic v = 150cnys. Hoi trong trudng hep
ndy thoi gian k& v khi nhdm dén khi mo- mdy 1a bao ldu dé’ dige
dnh rd nét trén phim.
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' BAIGIAI .

1) V§t &  do d6 phim phii djt & tiéu di¢n dnh, do d6 cich vt
kinh 10ct - :

Octn. S Iva:keé

Anhca;’AhoAnmanxakmA' ndm trén phim (@ = k.ddi)
KhlAdichchuy&lvé.pbiaMukihh,inhA’ cia A dich chuyén
cﬁbjcbiéunéndichhyfnmnthﬂukinh;vivitn'phimcﬁdinhnén
trén phim 12 mt vong tron séng : VitﬁginnhitcﬁaAlii\,ﬁng
vdiduéngkinhcﬁavbnguﬁwsﬂnxtrénphimcéxiﬁtri¢ = 5o
déli-xiéihanchophépdéinh_cﬁaAvinduvcxcmlérd(hinh\ié)
Xét hai tam gidc ddng dng A’ KH vi A", ta 6 :

e A AO-0A" &) -f
n = ! = 4 = ’
D A‘O A‘o dl
- Ty
, f Df
» dl'l_liaD—s
D A
dodé vitricia A la:
o Df
af Gf Df D
dl- [} .- ! = -_f
, d,~f Df . D-D+: ¢

D-¢
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/
thay cac gia tri D = lem £'= %mm . f = 10cm ta dugc

d{ = 2000cm = 20m

Vi{y vi tri gin nhilt cia cic vit la 20m cich vit kinh,de anh
con rd nét

~ 3.a) Nguoi & vi tn cich vjt kinh d = 10,10m = 1010cm, do do

phim phii djt & vi tri
, _ _df__ _1010.10 ,
¢ =3-1t " 1010-10 " 10,8em

Phiom. vk b) Khi di nhim

3 may (v&i khodng

cach tir vjt kinh dén

phim khéng 46i), 4é

~ &nh cua A con duge

xem 12 rd nét thi

‘khodng dich chuyén

AA, con niim trong

pham vi cho phép :

SRR Gl e , . @6 chinh 1i duong

kinh cla vong tron sing trén man khong qua tri s0 giéi han

e = 1
20 ,
Ly lujn tuong ty nhu trén ta ¢6 : _
. g dp-d , d’ Dd’
— == - = d’h = =
Y D d 2 : 1— _8_ D-—¢
D
Vi tri cia A, : Dd’ £
g o daf _ D-e __ Ddf
PE @ -fT Dd o D -+
D—¢
Khoing dich chuyén AA, = d — d;
AA, = d - —220__
2- D(d’ - ) + ¢f




thay cic gia trj d = 1010cm; D = 1cm ; d’ = 10,1cm ; £ = 10cm ;

1
e = > ocm
tacod: AAz = 1010 - 1.10,1.10 1 — = lglouu
‘ o1 = 10) + ——.1 ‘
1(10,8 - 10) + > -.10

Véi vin t8c di chuyén la v = 150cm/s thi khodng théi gian cdn
thiét d€ ngudi nhim may phii chudn bj la

‘ AA; 1010

2 1010

ats 3.150

= 2,248

13.3 Vit kinh cia 1 mdy dnh 1d 1 thdu kinh hoi ty cé tiéu cy
fir = 10.5cm. May chi c6 thé chup dwgc cdc vt céch mdy t& 1,5m
dén v6 cyc. Cho biét dnh cia 1 diém sang dwgc xem ld rd khi duong
kinh vong tron séng trén phim khong vugt qué gid trj € = Il—ocm
khi phim & vi tri nhét dinh khong déi cach kinh 1 dogn f. »

1) Tinh dwong kinh ciia vt kinh D.

2) Ding mdy ndy chup mgt con cd céch mdy 4,5m dang & d§
sdu 1,6m so voi mdt nudgc. Gid sw mdy dnh va ca cing ndm trén 1
duong thdng ding (wbng goéc vbi mdt nuvc). Cho chiét sudt nude

wd

I chiédu ddi cia cd la 2dcm. Xdc djnh vi tri cia phim, chiéu

ddi dnh cia cd. : ; :

3) Dang mdy d& chup dnh cia mdt nguvi di xe dap ngang qua
wii win toc 1000 cmy/s (36 km/h) widng géc voi tryc chinh cia wit
kinh, cdch Wit kinh 20m. Xdc dinh thdi gian mg mdy dé dg nhde
trén phim khéng vugt qué 0,1mm.




A S

4) Dc}ng mdy ndy & chup dnh mdt ngdi nhd odch mdy 2 bn wi
cao 20m

a) Xéc dinh cméu cao cia dnh vd vj 1l dat "phim.

b) Ldprhemlklnhphdnkyodﬂéuaffz ~4cm ciing tryc
chink phia sau vt kink vi cdch wit kinh 7cm. X4t dinh vi trf 4t
phim v chiéu cao cila dnh.

BAI GIAI
l)VItﬂgﬂnnhﬁ'tcﬁav.,tﬁn;v&ldudnghnhcuavdngtréns&ng :
trén phim bhg gié tr gidn hon ¢
. ., KH AP
A'l‘he?th&h‘ai‘. T}

@ tam gikc déng dang A’KH vi A'l)) |

e d-~-f

hay = 7
-» d'-l_i

D



So shnh véi &' = -9 o -9 o £

T A I )
. ; ' D
Suyli: 1—%-9-3’-5 - D-g:-?f
tbaydlcxii(rid-l.Sm-lSOan;t--l%cm;f-IO.SOcmneé
150 150
D= o105 = 105 = 1A2em
2) Ta ¢b so 40 tgo0 anh :
| , LCP VK
ety Vak l<inle 4 AB AB, A;B,

" ¢6i  ludng chit phing
S (nude, khong khi) :

| L | weo HA_HA
I& ﬂG“a l ny n
— A bl :
véin -i'n =..1
I 3’ 2
n |
Suy na: HA:-;HA=:1,6=1.2m

3
Ddi voi thiu kinh A;B; 13 v{t vd & cich thifu kinh 1 dogn,

d=AH+HO =12+ (45 - 1,6) = 4,Im = 410cm
Do @6 anh cda c qua vt kinh s& & vj tri cich v{t kinh mét dogn
_ g _ 410105
d—f  410-105
Viy : Phim djt cich vjt kinh 10,77cm
Vi qua lwong chit phing 4§ I6n dnh khong dGi nén A,B, = AB

.' Asz-NA.B" ‘&Zl 24 = 0,63cm

d = 10,77cm,

410




A ~* . 3) Xét 1 didm sang A trénm vit,

by 2% khi A di chuyén theo phuong
e~ O W | vudng goc véi tryc chinh mot
‘ A doan AA, thi dnh A’ s& dich
N chuyén 1 doan A'A’; d¢ dich

N chuyén cia dnh A’A’{ tao nén d§

v - nhoe trén phim. Theo dé bai
~ AA' s Olmm
OA’ f f
6. A'A" = ——AA| = AA, = .
Ta.co o A»A, OAAA' oA —F A, OA—th
‘dodd - , < 0,Imm = 0,01
do do OA—th 0,imm = 0,0lcm
" 001(0A—f)  0,01(2000 — 10,5)
= -t =
v.f 1000.10,5
t < 0,00019s

4) 2) V6i d = 2km = 2000m = 2.10%cm ; f = 10,5cm
Vi tri djt phim 1a @' = dd_f ;= 2?;;5053‘:;)5,5 = 10,5cm
Vit duge xem nhur dift & « nén phim
djt & tiéu di¢n anh cia vjt kinh
Taco: .
AB' _ AB
f d

- AB = £aB = 1952103 = 0,105 em
_ d 2108 -
Chiéu cao anh ngdi nha : A’B’ =.0,105cm
. u |
b) So 48 tgo anh quan h¢ : AB ——»A B, — 5 A,B,
d6i v6i vit kinh :°dj = 3 d’| - 10,5cm



d6i véi kinh L, : dy = 0,0, — d'; = 7 - 10,5 = -3,5cm

df,  (=315)(—4)

6: Ay = = = 28¢
do do : d 2 4 -1, 315—-(=4) cm
. cao 4nh ngéi nhi qua h¢
‘ B, = 2| _ o105 |22 < 084
A,B, = A B, , ='0,10 35 = 0,84em

134 Vét kinh ciia 1 mady anh ld 1 thau kinh h(u tu co tiéu cy
fi = Tocm.

1) Ding mdy ndy dé chup dnh mjt ngoi nhd cich mdy 4km;
chiéu cao 20m thi phim phai dat cach vgt kink bao nhiéu ? va d¢
cao ciia dnh ngéi nha bdng bao nhiéu ?

2) Dgr giita var kinh va phim m@t thau kinh phén ky c6 tiéu ci
f» = -4cm dong tryc chinh Vi vit kinh dé nhgn dugc mgt anh c6
d¢ cao lon hon thi phim phdi doi xa 2cm so voi truong hgp trén.
Xdc dinh khodng cach giiga 2 thdu kinh vd chiéu cao dnh mdi.

3) Thay h¢ 2 thdu kinh trén bdng mgt thiu kinh duy nhat thi dé
chup dwgc dnh ngéi nhd c6 d¢ cao nhu trén tiéu cr ciia thau kinh
tuong dwong bdng bao nhiéu ?

BAI GIAI
VK
Ta'¢d s 40 AB —— A B, ; djt d, = A0, ; d', = O/A,

1) Véi d, = 4k = 4.105m ;\T
vi tri cia phim cach vjt kinh | M

1 dogn.: : A o] T~
| | - | %
df 4.10%.10
d, = == = 10cm
P 7d-f 4105-10

(phim d§t & tiéu di¢n cia vjt kinh)




Pdemwodnh: AB, = AB{- = 20. 102-——0—5 = 0,Scm
L, L,
i 2) So 66 tgo inh qua hé AB ——.AIBI-—————DAsz ’
Bdi véi l.q A‘Bl 13 Vat cho anh li Asz H dﬁt dz = Al02 ’
&y = 01A1Viphlmphudmdlm6tdoan2cmdodotasuytakhoang
cich gida AB vd A,B, i 2cm

Véi chidu duong 1a chidu anh sing ta ¢6 : A|A; = 2cm

do 46 A0, + 0,A, =2
hay d+d,=2 - (D
k& hop véi flz -&lz—+di2 @
‘wr(l)tacd: d'2=2—d2,thayvio(2)tacé
1 1 1 2
ST 2-4, 74, T Ge-9)
- dj-24, —8=0
A'=1+8=9

2 nghi¢m : dy=1+3=4dcm od’2-2-4--2cm<0(l'oai)
dy=1-3=2cm =dy=2-(2) = 4em (uhin)
Véid, = A0, = A0; + 0,0, = 0,0; - ¢
» 0,0, =d; + &, _
Vﬁy khi : d, = 4cm ; d') = 10cm thn 0,0, = 14cm ; d' = .2cm (Ioax)
4, =-2cm;d’) = 10cm thi 0,0, = 8cm ; d'; = 4cm (nh{n)
Khodng ciich gida 2 thiu kinh li Scm

.

d’y
Chiéu caoinh Asz = A|B| —'—'

% ==0,5‘_2| = lem
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3Bl inhcédécao'lcmv&&cﬁchvétmt}tdoa
D = AA, = (4.105 + 12)cm : |

Taco: a4 d = 400012 em @
Mo k=-T-= ’55‘03 ). (Anh vit nguoe chitu)
T (4) suy ra : " d = 20004’
thay vio 3) - 2001d’ = 400012
, _ 400.012 -
| d = 2001 199,9¢m
- : d = 399.800cm

Viy ticu cy cla thiu kinh fvong duong 1d

dd’ - 199.9.399.800
d+d’ 400012

f =

= 199,8cm' = 200cm

13.5 Mgt mdy dnh &6 vat kinh lg 1 thiu kinh hgi tu tidu oy
1 = 10cm. Khodng cdch ti vt kinh dén phim co the biéh thién t#
10cm dén 10,5cm.

1) Mdy cb the thup nhitng vit &gt trong pham vi mdo ?

2) Dé chup anh cia 1 vt ddt cdch vt kinh 0,5m" nguvi ta phdi
ghép sat v kinh v&i mgtr thdu kinh L, c6 tiéu cy f,. Xdc djnh pham
Vi ciia f; d€ énh r5 nét trén phim. '

BAI GIAI
1) V&i d’ = 10cm ; ta bidt d -» @ (vi f; = 10cm ) -
véi d’ = 10,5cm, a €6 :

__df 10,5.10 105 ‘
d= e 105-10 = 05 =210cm‘2,lm

Viy vt djt trong phym vi cich miy t 2,1m dén vo eye




2) Khi ghép sit vjt kinh vi mat thiu kinh Ly, tiéu cy cia bd
xic dinh boi b thic & =
dugc xic dj lythu'cf f|+f2m

, 111 o _dd
Myt Khic =Tty P

v Véidiw O,Sm =.50cm. Khong dox
10cm s d' s 10,5cm

1fy dgo ham f theo d’' ta co ¢
o = d@d+d)-dd' e,
(@ + dy? (d +d")?
do a6 f ddng bitn voi d’ ‘
. Khi d’ = 10cm, f co gia tri nho phit vd bing . -
1050 _ 50 _ 25

1 4 1
w()tasuyra: — = ¥
RISy fe f
f _Af
” ? '—f'tfx ,
25 -
. ’ ""‘10 o N
fz"' 3 =‘€‘5q=‘ 1+50cm
’—’3—-\'10

- Tuong ty khi d' = 10,5em; f ¢o. gi tri 1om nhit va bing

f= -1-%?—5‘-5-:5-‘;—' = 8. 68cm -

8,68.10 -
__.L__—-- ™
» fz 68 + 10 &65 Tem

Viy teu cu- fz cla L, ¢6 the duge chon trong pham vi to

2
IS 4 éfd‘w\
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, 13.6 Khoang cyc cdn va khodng cuc vién cia 1 mdt cdn thi ld
Idcm va 120cm. ' '
1) D& nhin mgt vit ¢.xa ma khong diéu tiét mdt phdi deo kinh
swta co ty s6 bao nhiéu ?

2) Sau khi deo kinh siva, mdt c6 thé nhin mgt vt gdn nhét cach
mdt bao nhiéu ?

3) Nguoi ndy ding 1 kinh lip dé quan sit mgt vt nho. Xdc
dinh pham vi ddt vit va d¢ bji gidc cia kinh lip trong 2 truong
hep : .

a) Mdt khéng deo kinh

b) Mét deo kinh

Cho biét * Kinh sia ddt sar mdt

* Mdt dde cdch kinh lip 2cm
* Tiéu cir cia kinh lip la Scm.
BAI GIAI
Kinh L Mit
1) So d6 tao anh qua h¢ mit va kinh sia AB AB,—A,B,

Pé nhin dugc vit & xa () ma khéng dicu tict thi AB & o cho
dnh A,B, & difm C, cia mit. Do dé dGi v&i kinh sira ta c6 d - o;
d =-Dm=-120cm Suyra f =d’ = -Dm = -120cm = -1,2m

Viy mit phii dco kinh phin ky ¢6 ty s6 —0,83 diép

2) Dya vio so d6 trén ta thiy khi A|B, & diém cyc cjn C, cia
mit thi AB s& & vi tri gin nhit d6i voi mdt khi deo kinh, d6 chinh
12 khodng cyc cjn cta mit khi deo kinh.

Pdi véi kinh chia : d’ = -d,, = -10cm

d&'f ~10(=120) 1200
d'—f -10-(-120) 110
Viy khoing cyc cjn méi cia mit khi deo kinh 13 10,9cm
+3. a) Khi mdt khong deo kinh sica

dodo:d = = 10,9cin
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Dya vio 0 d5 tyo dnh qua h¢ Kinh Lip - Mit
Lip o MEt

AB ———»ABj —————»A;B,
Goi M 1 vj tri cia AB cho anh A,B, qua lip & vi tri C,

Tacob: d'=-(@Om-1)=-(120-2) = -118cm
(1 : Khodng cich t lap dén mir)

&t -us(s)
d—f -118-5
Gol N 14 vi tri cia AB cho inh A,B; qua lip & vi tri C,

dodd: dy= = 4.8cm

Tace =~ d'=-(@dm-l=-(0-2)=-8
dodé duafﬁ%ssmcm

V§y vit phii dit trong phem vi cich lip tu 3.07em dén 4,8cm
- Khi vjt djt & M ta c6 truong hop ngim ching & C,
dny
h+1
a1 us
qdt 4 3
d, = 10cm (khodng cyc c§n)
1 = 2cm Khoing cach tir lip dén mit

118 10 -
TachH: G= 48 11842 = 2,04

Khi vétdﬁtéNtacétmonghqpngimchﬁng&Cc .

4(Trong gido khoa) -

Ap dyng kit qua : G = K]

véi - K=

G'N-I-;

8
3071 =

" b) Khi mdt dd deo kinh sita

1 1uanmngmtaxcmh¢(mt+Kmh)nhnrlam¢tm£twtea
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Khoing cyc vién Dy,
Khoang cyc cjn d,, = 10,9 cm

- Khi ngim chung & cyc vién () ta ¢6 : dy = figp = Scm

cdobgigic G=0-190 54
f 5
' N d'f —(109 — 2)(5
- Khi ngim ching ¢ C_ : dy = - = )5)

= = 32
4 —f - —(109-2)-5 _ m
~(10.9 ‘,22| -2

*dg bjigisac G = |k = 32

13.7 Mdt m§t nguoi c6 khodng cuc cgn ld 50cm va khodng cyc
vién 7a 2m.

1) BE nhin r6 vit ¢ xa mdt phdi deo kinh c6 tu s bao nhiéu
? Khi d6 diém cyc cgn cich mdt bao nhiéu ?

%/ Mudn doc sich ¢ vi tri cach mdt 25cm thi nguoi ndy phdi
deo kinh c6 tu sé’ bao nhiéu ? Va khi deo kinh ndy mdt cé thé nhin -
v@t ¢ xa nhdt cach médt bao nhiéu ?

3) S dung phdn dudi ciia kinh cgn dé doc sdch bdng cdch ghep
thém mgt thdu kinh Ly Xdc djnh ty s6' cia L.
4) Mdt khéng deo kinh va diing 1 kink lip tiéu cy 4cm dé quan
sdt m@t vt nhé. Xdc dinh pham vi ngdm ching va d¢ bgi gidc khi
Wit dugc ngdm ching & cyc cgn vd cyc vién,
 Gid s mdt die sét kinh sig va céch kinh bip dom
BAI GIAl
1) B6i v6i kinh sia : Khi vit & xa e thi énh phii ¢ C, cia mit
do d6 :
d=w;d =-Dm=-2m

do 46 ty 86 cia kinh chita D = % - --11,- didp = 0,5 dibp

Tuong ty khi v§t & diém cyc c§n méi cia mit (sau khi deo kinh)
st cho dnh & cyc cjn cia mit (khi chua deo kinh); do dé

M3 i




d'=-dm = - SOcm
df - (=50)(=200)
d'—f —50-(~200)
2) Khi khong deo kinh cjn; mit khdng thé doc sich & cich mit
2S5cm va khi deo kinh c§n mit cling khong th€ doc sich & vj tri chch
mit 25cm vi khodng cyc c§n cta mit khi deo kinh vi chua deo kinh

cﬁndeulénhonZScm.Dodomu(fndocsichov;tnnaymitphai
deokmhlchic.l(ludé

Suyra d= = §6,6cm

Kinh

AB AB,

nén khi AB chch kinh 25cm thi A,B, phii & diém cyc cju cia mit

nghia 1A cich mit 50cm, PGi véi kinh ta ¢
d = 25cm ; d’ = -50cm
do d6 tiéu cy cia kinh doc sich 1a
dd’ - ~50.25

=070 = To+gs - 0m=0sm

1 1 ;,v
B'=.‘_.=_= 3
hay ty s6 1a F =05 2 didp

KhldeoldnhnﬁyvﬁtannhatkhlchoanhA,Blod:&nCvcua

mit,tacs: d'=-Dm=-200m
L@t -200(50)

Swm  d= = 2200~ 50

Vjy khi dco kinh doc sich mit chi co thé nhin vt xa nhit cach
mit 40cm

3) Khi ghép kinh cjn va kinh L, d€ c6 thé doc sich thi ty s§ cia
L, phai théa h¢ thic : B’ = D + D, ‘

= Dy=D-D=2-(05 =25dip
Viy thy s6 kinh ghto thém 13 2,5 di dp

= 40cm




4) Khi khong deo kinh mit c6 khodng cyc cjn d,; = 50cm, khodng

ey vifn D,, = 200cm

Lap Mit
Ta c6 so 48 AB AB, A;B,

Goi M 1i vj tri cia AB cho énh A B, & diém cyc vién; ta c6 :
d'y = —(Dm—1) = - (200 - 4) = -196 cm

d'pf (—196)(4)
| ———— = 2¢c
g e = g E T l9e—4 T OXm

Goi N 13 vj tri cia AB cho énh A,B, & diém cyc cjn; ta ¢6 :
d'y = - (dm - ) = - (50 - 4) = -46cm

_ O —464)
N"dn-f —46-4
Vijy vit phai djt cach lép td 3,68cm dén 3,92cm.
- D§ bgi giac khi ngdm ching 6 C, la:

dm  _ l -196] 50
l+1 - | 392]196+4
- B§ boi giac khi ngdm ching & C_ 1a :

»

= 3,68cm

G = |k = 12,8

-46
38| = 1%

G.n"q:

13.8 Mt kink lip gdm 2 thau kinh hgi tu Ly va Ly gidng nhau,
cing tryc chinh va d@t cdch nhau 2cm, tiéu cy cdc thdu kinh ld 3cm.

1) Xac dinh vi tri cia vt d@t trwde Ly dé mge mée thuong nhin
qua h¢ théng cb the thdy dnh cia vit md khéng diéu tiét.

2) Mgt nguoi djt mde sau Ly Icm, c6 khodng cuc cdn d,, = 25cm.

mudn quan sat anh ¢ vi tri ndy phai dich chuyén vt theo chi¥éu ndo
vd bdng bao nhiéu.




3) Khi vt dang & vi tri mdi, ngudi ta dwa Ly vé sat L;. Hoi
mudén nhin thdy dnh cia vit qua hé.

a) ¢ o ; b) ¢ vi tri cyc cgn cia mdt

Thi vgt phdl dich chuyén theo chiéu nao ? mjt dogn bao nh:eu
? gid st médt vdn ddt sau Ly Icm.

BAI GIAI
1) Ta ¢6 so d6 tgo anh sau qua h¢ L,, L,
L, L, Mit
AB -——PAIBI » Asz ——->A3B3 (ang mQC)
Mit thuong thiy anh qua kinh lip khéng didu tiét khi énh & oo,
do d6 A,B, & «. Suy ra A;B, ¢ tidu di¢n v{t cia L, nghia 1a cach
L, mét doan d; = f; = 3cm

Suy ra A;B, cich L; mgt dogn
d,=00;-d;=2-3=-Icm
do d6 vjt AB phii djt cich L; mgt dogn

dfi  (=1n@) 3
L= o, T 1-3 Ty Ve

2) Mit thdy nh A,B, & diém C_ ; do d6 A,B, cich L, mgt doan
| d'--(dm-l)--(zs-l)--24cm
dofy _ (=24)3) _ 243 _8
dy=f, =-24-3 27
Do d6 A;B; cich L; mgt dogn :
d|=0|02—d2=2-§“"§'°m_
V§t phii djt ciach L; mdt dogn :

»AB cichLl,:d, =

d"ify 33 =6
di = ; = = = —
d'i1—f) 2 .o =11 1




d, = 0,54cm
Vit phii dich chuyén vé phia thiu kinh L, mt dogn
Ad = 0,75 - 0,54 = 0,21cm
3a) Khi dva L, vé ghép sat L, , h¢ twong duong 1 thiu kinh c6
tidu cy f duge xic dinh boi
1

f. f
1_1.1 v _ b
f

1
A 2" 2
do d6 dé nhin duvc.?mh & o thi vjt phii djt & tiéu dién cia lip -
nghia 12 v§t phii dich chuyén ra xa L; mét doan
Ad =15 - 0,54 = 0,96cm
3b) B nhin dugc dnh & vi tri C, nghia la dnh cach L 1 dogn.
d=-(dm-D=-(25-1)=-24cm
It =24(15) _
d-f -24-15
nghia 1 vt phii doi xa L, mgt dogn
Ad = 1,41 - 0,54 = 0,87 cm

Vitphai djt G vitrid = 1,41cm

13.9 Bé ¢4 thé nhin dwgc mgt vit ¢ xa V6 cing ma khong diéu
tiét, mdt mgt nguoi phdi deo kinh c6 tu s6 +2,5 diép, khi d6 vi trt

gdn. nhdt ciia vdt ma mdt cé thé nhin ré cach mdet 20cm, gid s
kinh dgt sat mdt. :

1) Xdc dinh khodng cyc cgn ciia mdt khi khing deo kinh.

2) Khi khing ding kinh, nguoi ndy ding 1 kinh lip tiéu cw Scm
dé’ quan sét mgt vt nho.

a) Tinh d§ bgi gidc cia lip khi ngdm ching ¢ «

b) Tinh d§ bgi gidc cia lip khi ngdm ching o cuc cdn. Gid s
mde dgt cach kinh lip 2cm.

BAI GIAl




1) P6i véi kinh sia khi vjt & vi tri cye cdn méi (sau khi deo
kinh) thi dnh & & vj tri cyc cfn cia mit. Do d6 :

Khl - — - M .'-. '
de= 20cmf-B-2’5 0,4m = 40cm ; thi d’ = - dm
FO , o S 20(40) .
Dods:  d'm-—m g™ —0m = —dy
» dm 40cm.

f vay khodng cyc cfn cia mit thi khéng deo kinh 14 40cin.
'2) a) Ngdm ching ¢
Khi ngim ching & =, 8¢ bdi giac cia lip khong pho thugc vao
vi trl ciia mit : 'G-S—?—-?-s
b) Ngdm ching ¢ C, '
8¢ inh cia vt qua lip & diém C_ nghia I3 dnh cich lip mdt dogn
| d'=-(dm-1)=- (40 - 2) = -38 cm
thi v§t phai d§t & vj tri cach lip mdt doan.
& =38(5)
d~-f =~-38-5

d= =441 cm

B0 bl gikc & vi i ny 14 G = I = |-d—| ff—l- 86

13 10 Khi quan sdt mot wWit nhé AB qua 1 kinh lip cb titu o
dcin; mgt nguoi nhdn thdy vdt phdi dgt trong khodng ¥ 2,4cm dén
3,75cm cdch kinh lip, tht mdt 43t sau lip Scm mdi thdy dnh cia
wit qua lip.

1) Xdc dmh pham vi nhin ré céa mdt

2) Tink d§ bgi gidc cia Uip khi mde ngdm ching & cyc cdn i
oyc Vikn.

3) Nang sudt phdn ly cia mét ld 1 phit. Tinh chiéu ddi nhd
nhdt cia AB ma mdt o6 th€ phdn bigt duge qua lip khi ngdm ching
¢ oyt ofn.
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4) Néu mdt deo kinh siia dé nhin thdy Wit & xa ma khong diéu
tiét thi tiéu cy cia kinh sia bdng bao nhiéu ? Xdc dinh pham vi
ngdm ching khi mdt da deo kinh sika va quan sét vt qua lip. Cho
biét kinh sira dgt sat md.
) BAI GIAI
. Lap Mit

1) Dya vio so 43 tgo dnh qua kip - mit : AB A B, —_.A,B,

. " .ta thiy khi AB djt cach lip 2.4cm thi AB, 88 & cyc cin cia mit;
o nghia'licéchlﬁpm(‘)tdoand' ®=-(dm-1)=-(dm - 5) khi d = 2,4cm

Lo e _ 2484
dodotaco: d a-f=34-3 6cm
hay : -(dm-5)=-6

» / dm = 1lcm

trong ty khi AB djt cich lip 3,75cm thi anh A,B, qua lip & diém
cyc vién ciia mit, do d6 khi d = 3,75cm thi d’ = - (Dm - )]

L o df _ 3754 -
eo: == 3754 " "6m
- ‘ - (Dm - 5) = -60cm
- » T Dm = 65cm

V4y phym vi nhin r8 cia mdt té- 11em (Khoing cyr ejn) dén
65cm (khoidng cyc viin).

2) B§ bgi giac cia lap :
-Khingi{mchlingdvcc':(i-slkla I-%I = I-;—: =25
dn _ 60 _11 .
, d'l+1 3,75°60+5
3) Khi v{t dugc ngim ching & cyc cjn ta c6 G = 2,5

- Khi ngdm ching ¢ C, : G = |K 2,7

tli'dinhnghla'G-f; ® = Gayvéiay = 2B

e




{

Mt phan bigt dugc 2 diém AB khi goc trong & qua lip lom hon
hay bing ning suit phin ly cia mit ¢

azze
Ga, 2 €
thay ao=& tacéG—A-B-?_e
-y dp,
X
Suy ra ABZ‘—dm-
G
Véi & = 1 phit = = .2 rad ; 11cm; G = 2,5 ta c6
o 60'180m Y cm; a cO
D 1 x 11 .
AB) . = —.—— . = 0,0012 = 12
(AB)min = 60" 180 " 2,5 0.00 e 12 ym

4) Tiéu cy kinh sua :
Déi voi kinh sta khi vit & xa () cho dnh qua kinh sira ¢ diém
cyc vién cia mit. Do dod = @ ; d' = - (Dm - 1) = - Dm = -65 cm |
(Kinh chira djt sat mit 1 = 0)
do 46 : f=d =-65cm ,
Khi deo kinh chira, mit ¢6 thé nhin thy mdt vit & gin mit nhit
khi né cho anh qua kinh chira & diém C, cia mit.
do 86 d' = — (dm — I) =—11cm
d'f - =11(-65) - 11.65
d—f - —ll-(-65) 54
Nghla 13 sau khi deo kinh mit c6 khodng cyc cin 1a 132¢m:

Khi mit dco kinh sia va ding kinh lip & quan st v§t thi vt
phiii djt trong pham vi ndo d6 sao cho dnh cua n6 qua 19p nim trong
phamn vi nhin 16 moi cia mit nghia 14 gdn nhit cich mit 13,2cm, xa
nhit 13 & o, :

Gol M 1a vi tri vit cho dnh & ®, ta cb ; dpy = fig, = dem
(vid' = »)

Suyra: d= = 13,2¢m



Goi N 13 vj tri v{t cho dnh & C_ ta c6 :
- ~{132-5)4
= T32-5)—4 = 2Tm |
Viy vijt phai djt trong phym vi cheh lap ti 2,7 em dén dem-

13.11 Mgt kinh hién vi gém 1 vir kinh c6 tiéu a; Iem; v thi
kénk~c6 tiéu cw 2cm At cdch nhau 19cm.

1) Khi quan sat dnh cia 1 wjt qua kinh md kho‘ng cdn diéu tiét,
mgt ngudi c6 mdt thuong voi khodng cwc cén-20cm phai dgt it &
v trl ndo ? Tinh d§ bgi gidc cua kinh trong trieong hop ndy.

2) Tinh chiéu cao nhé nhdt cia vt khi quan sit qua kinh hién
Vi md mdt ¢ thé nhin thdy trong truong hgp ngém ching ¢ . Cho
biét ndng sudt phdn ly ciia mdt la 3.1074 rad,

3) M ddr tqi tiéu diém dnh cia’ thi kinh. Xdc dinh pham vi
ngdm chiing cia kinh hién vi.

4) Puwa thi kink ra xa v@t kinh thém Iem so vdt truong - hqp
ngdm ching ¢ » - Xdc dinh vi tri, 4§ phong dgi dnh cudi cdng

BAI GIAl

1) 'l‘a c6 so 46 tgo anh céa v§t qua kinh hidn vi

" Vit kinh Thi kinh Mit
AB AB, ~AB, — . AB,

voi dl = A—()l M d'l = 0|A| H d2 = A102 H d'z = OzAz

Ik . 4K Mit thuong chi quan sit anh cia v§t

U ~ khong cin didu tiét khi A,B, & »
| ta o hé phuong trinh :
loa or 1L +L
_ A4y 4 (lf)
t . 4,=00,-d, @
‘ : 1 1 .1 |
'f2.= d'z dz ‘ @
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Véid'y = o tir (3) ta ed d, = f, = 2cm
tl‘l'(Z)taC('): d'l=0102-d2'l9-2-l7cm

d’,fy 17.1 17
Tof, =1 16 MG em

Vit phai djt cich vjt kinh 1,06cm.

tr(l)taco: d;

é
dd bgi gidc cia kinh hién vi khi ngdm ching ¢ » : G = f—d;'“'
12

Véid = 0,0, ~(f; +16) =19 - (1 + 2) ="16cm

“do @6 G = 1822 . 160
12 ;
2) Taco:
.z . -
G = aO = a = Gao

a 1 goc tréng cia mit qua kinh hién vi
ag : goc trong cia mit khi khéng dung kinh hién vi.

a. = AB
0 =
(l’n .
Mit phin bi¢t dugc vjt nhé nhdt khi & = ¢ : ning suit phin li
cia mit
’ AB),;
do d6 : G-(—*'z&‘ll =€
4
edm 3107420 .
e e ~4cm = 0,37
(AB)pin G 160 0,375.10"%m = 0,375um
3) Xac dinh pham vi ngim ching.
Ta ¢6 so d6 tao dnh VK TK Mit
AB——~AB,—~A;B,—»AB;
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Goi M 1a vij tri cia vt AB

5
M
T I r\_choinhAszc'rdiémC\,
04 )3 0% cia mit, ta co :
l U d'y =
. d2=f2-2cm

suy ra :

va: d, =00, -d,=19-2=17em

d,f 17(1)
» dM-disdl—fltl7—l 1,0625 cm

- Goi N 14 vj tri vjt AB cho inh A,B, & diém C, ta c6 :
d'y=-(dm-1)=- (20 -2) = -18cm

- _ _dah _ =18
Q=" T18-2

= 1,8cm
> &) =0,0,-d, = 19— 1,8=172cm
| &y a2y 172

= = = 10617
&y —f,  112-1 " 162 - 0617 cm
Viy vit phii djt cich vit kinh té- 1,0617cm dén 1,0625cm.
4) Khi ngim ching & o vjt A;B, cia thi kinh cich thj kinh 1

doga f5 = 2cm. Khi thi kmh dugc dua ra xa lcm, A,B, cich thj kinh
mdgt doan.

dN=dl=

| d2=2+1=3m
do 86 anh cudi cung qua h¢ s& & vi tri -
o _ 3(2)
Anh cudi Ii 1 nh thit, co d§ phong dai ' \
' & dy 6 17 -3

k=—.2=2
d, "d, 31,0625

d', = = 6cm




o/ 13.12 Mgt kinh hién vi c6 vt kinh tigu cu f; = Smm, thi kinh
o tiéu ci fy = 2om d§ dai quang hgc & = 10cm.

1) Mgt mde t6t muén quan sat dnh cia mgt vt qua kinh md
khéng cdn diéu tiét phdi dge vit ¢ vi tri ndo ? d¢ bji gidc trong
truong hgp ndy béng bao nhiéu ?

2) Vat va var kinh digc i ¢ dinh hdi thi kinh phdi di chuyén
theo chidu ndo ? Mgt dogn bdng bao nhiéu ? dé thdy dnh & vi tri
nhin ro ngdn nhdt, cho biét khodng cyc c@n cia mdt ndy la 20cm.

3) D dugc két qud trén nguvi ta cb thé dgt gica vt kinh vd
thi kinh mgt ban mdt song song bé day e, chiét sudt n = '::- Tinh e

4) BE dicgc két qua trén ng.an ta ¢6 thé' di chuyén vt truvc
kinh hién vi. Xdc dinh d¢ dich ciuyén vd chiéu djch chuyén ciia vit.

Gid s mdr dgt tgi tiéu diém anh cia thi kinh.
BAI GIAI
1)4 Dya trén so d6 tgo anh qua kinh hién vi ta ¢6 :
Vitkih  Thikimh
AB ~AB, »A,B,

mit 16t nhin anh ma khong didu tiét khi A;B, & 5 do do :

d,=o = f=4d;,=2cm
hd d'l=6;6;—d2=(6+fl+f2)—d2=
= (10+2+05)—2=105cm
- 4 = -.'d’lfl . _ 10505
d —f  105-05
Viy vit phai @it cich vit kinh 525 mm
B bai giac khi ngim ching. & vé cyc
3y _ 1020

C=tr, 205~ %% -

= 0,525cm = 5,25mm
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2) Vit va vjt kinh duge gi o6 dinh : do 46 d; = 0,525cm vi
d’; = 10,5cm @2 thiy anh & vi tri nhin 15 ngin nhit thi A,B, ¢ diém
C, cia mit nghia i d’y = —(dm — ;) = - (20 - 2) = -18 cm.
&b (=18)(2)  ~36

= = ]
dodd &= L TIg-2 20 A
Tir b thic dy = 0,0, - .
- 0,0, =d, +d'; = 1,8 + 10,5 = 12,3cm

Viy thi kinh phii déi di mg¢ dogn : Al = 12,5 - 123 = 02em
vé phia v{t kinh.

3) N&u giir nguyén vi tri cia vit, Vit kinh va thi kinh (& truong
bop ciu 1 nghia 13 ngim ching & «) ta c6 thé quan sit dnh & vi tri
nhin 15 ngin nhit bing cach djt sau vjt kinh mdt bin mit song song
sa0 cho dnh A B, cia vjt kiph khi qua bin mjt cho 1 anh A" B’; va
A’B’, phii & vi tri cia A;B, khi ngim ching & C_ nghia la cach thi
kinh 1,8cm

Vit kinh Bin mijt Thi kinh
Theo so d('; sau : AB AlB‘ ——f-bA'lB'l_pAsz
Nhw vy bin mjt song song c6 tic dyng lim doi dnh mét doan
AA' 1 =2-18=02cm

n~-1

&p dyng h¢ thic AA' =¢

_nAAY)  15.02
°= Taa1 T 15-1 - Hfem

=

4) Ta ciing c¢o thé tim duge két qui niy bing cach gid nguyén
khoing cach gida vjt kinh va thj kinh 0,0, = 12,5cm nhung dich
chuyén vjt. Thit viy d€ quan sat vit & vi tri nhin 15 ngin nhit
A4B, phii & cach thi kinh d*, = -18cm ‘

= dy = 1,8cm

> 'd" = 0102 - d2 = 12,5 -18 = 10,7cm




a'f 10,7.0.5
= = = 24
» d, & —f - 107-05 0,5245 cm |
Viy vit phii djt cich vit kinh 9,5245cm nghia li phii dich
chuyén mdt dogn 0,525 - 0,5245 = €,0005em vé phia vit kinh.

13.13 Vit -kinh va thi kinh cia 1 kinh luen Vi o tiéu cy ldn lugt
—1d = 0,ScmAd f, = 2cm. Mt ngwoi co. mdt binh thuong khi quan
sdt mgr vir kinh hién vi ma khong cdn diéu tiét phai dar vie
cdch vt kinh 0,525cm. | .
1) Tinh d§ ddi quang hoc 8 cia kinh hién vi va d¢ bgi gidc cia
kinh cho biét khndng nhin r6 ngdn mhdtr ciia mde la 20cm. .
2) Mét mét odn thi c khodng cuc oin I6cm khi quan sét dnh
ciia Vit & vi tri nhin 15 ngdn nhdt blng kinh ndy phdi dich chuyén
vt mgt dogn bao mhiéu ? theo chiéu ndo ? Gid su"mét dat rac tiéu

diém cia thi kinh. s
BAI GIAI -
Vit kinh  Thi kinh = Mit

1) Dya trén so 46 t30 inh AB AB, »A,B, . A;B,

Ta thdy mit binh thuomg quan sit 3nh cia vjt ma khong didu tiét
Khi AB, 6 w;dodd d'y=ow
» d;, =f, =2cm
M3t khic vit g3t cich vit kinh d; = 0,525cm
s dify, _0s25-05 -
= d 1 =
d—-f 0525-05
. Vé'i dz = -d'l,+ 0|02
tasuy ra: 00, = d'| +d; = 105 + 2 = [2,5cm

10,5 m

P dii quang hoc cua kinh hién vi
3 =0,0,—(F +f,) = 125 - (0,5 +2) = 10cm

_ 256



0dw _ 1020
- - .o » 3 h h-." . = ——— 200
P§ bdi giac cua kinh hi¢n vi G ‘flfz 2.05-
2) Khi quan sit dnh & vi tri nhin 15 ngin nhit A,B, phii & diém
C, cia mit cin nghia ld cich miit 16cm, hay cach thi kinh

d’y = —(dm —f,) = - (16 - 2) = -14cm

dah _ (=192
dy=f, =—14-2

= d'l = OIOZ -— dZ - 12,5 -1,75 = 10,75cm

= 1,75¢m

> d,

d’f _ 1075.05
d,-f, 1075-05

> d = = 0,5243cm
Nhw vy ngudi niy phdi dich chuyén v§t 1 dogn
0,525 - 0,5243 = 0,0007 cm = 7 um vé phia v{t kinh.

(

Ql Vit kinh ciia kinh hién vi c6 tiéu cr f, = 0,5cm, khodng
cdch giita vgt kinh vd thi kinh ld 1 = 16cm.

1) Mgt nguoi mdt binh thuong quan sit anh cia vit ¢ o thi
kinh c6 d¢ bgi gidc G = 200. Cho biét khodng nhin r6 ngdn nhdt
ciéia mdt la 25cm ‘

a) Tinh tiéu cy ciia thi kinh vd khodng cdch ti vt kinh dén vt
kinh. .

- b) Mudn quan sdt dnk & vi tri nhin r6 ngdn nhétr phdi dgt vit
cdch vt kinh bao nhiéu ? Cho biét mdt dgt tqi tiéu diém énh cia
thi kinh.

2) Mgt ngudi mat cin c6 khodng cyc vién la Im vi khodng cyc

cdn 15cm khi diing kinh hién vi ndy phdi dgt vt trong pham vi
ndo ?

Cho biét mdt vdn ddt ¢ tiéu diém dnh ciia thi kinh.

3) Ddr vt ¢ vi tri ngam ching & «. Muén danh qua kinh hten
vi ld mgt dnh thdt cach thi kinh 20cm vd c6 d§ phéng dai k = 100
thi thi kinh phdi dich chuyén theo chnféu nao ? mgt dogn bao nkiéu ?
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BAI GIAI
1.a) Khi quan sét v§t qua kinh hién vi & vj tri o
ddy

tacod: : G = —f!Tz 1)
Mijt khic dya vé:) so d6 tao dnh VK - 1K
qua kinh hién vi ‘AB —»A B, ——5A,B,
thi khi A,B, & @ tacod’, = w;dodd d, = f, @

va ¢’y = 0,0, - d = 0,0, - f; 3

4 = dify, _ (0,0, - H)f,
T -f, T 0,0,-f,—f
tr (1) thay 8 = 0,0, ~ (fy +fyaco
10,0, = (f + f)ldm [ = (, +F)ldm
- f)f; - fif; ,
thay céc gid tri G = 200 ; 1 = 16cm; dm = 25cm ; f; = 0,Scm

o o 11605 - 625
ta suy 1a = 0,51,

@

= fz = 3,1cm
thay f, = 3,1cm vio (4) ta ¢0 :

d, = i—————)-—léi';j’l_(:)’; = 0,52cm
b) Khi quan sit anh & vj tri nhin r6 ngdn nhit thi A,B, & C, cia
mit nghia la cach thj kinh mgt khoing
d, = —(dm - f)=-(25-31)= -21,9cm
d',f -21,9)(3,1
T, 2;-2f2 = (-21,;9 )—( 3,1) = Z715an
» ' =0,0, - dy = 16 - 2,715 = 13285cm




d’f, (13,285)(0,5) "
= T T Bass—os ~ 0S19%em

Viy vit phii djt cich v§t kinh 0,5195cm
2) Ngim ching & C, ’
Khi 86 : d’, = —(Dy ~f;) = - (100 - 3,1) = -969cm
d'f. —969)(3,1
- =t 00,
- d'y=1~dy=16-3 = 13em
R 13ES) |
_ & -f 13-05
- Ngim ching & €, ‘
Khi 46 : d'y = —(dm — f;) = - (IS - 3,1) = -119cm
d5f _ (<1193,
d,—f, ~119-3,1
d'y =1-d, = 16 - 2,4593 = 13,5407cm
O (3se0m05)
Vo a —f,  135407-05
| Vit phii djt cich v§t kinh t&- 0,5191cm dén 0,52cm.
3) Khi ngim ching & « thi vjt djt cach vjt kinh 0,52cm; H3 cho
1 dnh thjt cich thi kinh 20cin va d§ phong dai bing 100 ta c6 :

Icm

- d, 0,52cm

= 2,4593cm

= 0,5191cm

d; = 0,52cm )
d’, = 20cm Q)
k = 100 Ne))

dif, < 05205) _
d—f,  052-05

wr(Dsuyra d'; = 13cm




l’."‘:”v

ST

ez T T L 2

L4 ’

d'y &y

3 -2 = 100 4
7()’ 4 & = 4
Thay cic gia trj cia d, d', sd'yvid, =1—d') vio (4) tacd
13 20
—=— = 100
052 1-13
' ' 13 20
> l-13=— "=
0527100 =
> 1= 18cm

Viy thi kinh phai dich chuyén ra xa vjt lunh mit dogn
Al = 18 - 16 = 2cm

13.15 1) Mgt mdt thuong cé khodng cec cdn d,, = 25cm quan
sdf mgt vit nho qua 1 kinh hién vi c6 tiéu ci ciia vt kinh va th
kinh ldn lwgt 1a f; va fy khodng cdach gika vgt kinh vd 'thi kinh ld
18cm nhdn thdy : Khi vt ddt cach vir kinh 0,5164cm thi mdt phdi
diéu tiét t6i da mdi thé:vrdnh ctia vt qua kinh con khi vét ddt cach

‘vt kinh 0,5166cm thi mdt quan st anh ma khéng can diéu tiét. Hay

tinh tiéu cu cvia vgt kink vd thi kinh, do bgi gigc ciia kinh khi ngdm
ching ¢ o.

2) GiF vdt vd vat kinh c6 dinh, G Vi tri -ngdm ching o, mét

nguvoi mar cdn ¢o khoang cuc vién D,, = Im mudn quan sdt vit ma

khéng cdn diéu tict phm dich chuyén thi kinh mot dogn bao nhiéu
? Theo chiéu_ndo ?

3) Ve va vat kinh vin dwgc gilt G vi tri ngdm clm'ng ., Néu
mudn ¢6 1 anh thir qua kinh hién vi lop gap 200 ldn vat ¢ cach
thi kinh 20cm thi thi kikh phai djch chuyén theo chiéu ndo ? mpt
doan bao nhiéu ?

Cho biét mét ddr 1gi tiéu diém cia thi kinh.
" BAI GIAI
1) A Vat kinh . Thi kinh Mit
Dya vao so do AB AB, A,B, —=A,B;




ugﬁymhthmngquansitvst&mﬁéuﬁéthz&ow
* Dodd: d'y
= d=f

- Mt khic ic 86 vt cich vit kinh 0,5166cm; do d6.

d, = 0,5166cm

af,  05I66f,
=4, -t~ 0SIe6-f, - W
Tacb: d, = 0,0, - ¢,

0,5166f
'm S )
- Khi mit quan sit dnh phii didu tiét 16 da; ta o6 : A,B, & diém
C, clia milt nghia la &', = —(dm — £,) = —(25 — £y)
. Suyn 7

- d'l'

Viy : f, = 18 -

Ao, —H25-)  f(6-25) 6ES~f,
dz_ = < = - = ~
d'z - fz -‘(25 - fz)"' fz -25 25 .
Mjt khic:  d, = 0,5164cm _
df, 05164,
= d" = =
dl - f| 0,5164 - f‘
Tacod: - dy = 0,0,-4d,
. f2(25 - fz) 05164 f
Viy 18 - —ﬁ“o s, @

Gidi b¢ phuong trinh (2) 3)
Thay gia tri cua f, & (1) vio (2) ta c6 :

0,5164f,

o, O5166f,  0,5166f ,
(18-0,5166—;'.) (5~ 18+ 05166 - f,) ,25(18"0,51644,)




Gidi phuong trinh nay ta ¢6 f; = 0,Scm
thay vio (2) = f; = 2,5cm

P§ bgi giac khi ngim chimg & vé cyc :

odm
G=—v6id =00, - (f +f) =18 - (2,5+0,5);l$cm
fyf;
1525 25
Do d4 G = =
o do 05 25 300
2) Khi ngim ching & o thay gia tri cua f, vio (1) ta co
. 0,5166.0.5 .
d L= ————0,5166—.0,5 15_,5602cm

Mit cjn quan sat vjt khong didu tiét khi A,B, & C, cia mit -
: n’ghia A d'5 = —(Dm—f;) = - (100 - 2,5) = -97,5cm

d'zfz _ (=91525)
- 2,43
—f,  -915-25 T5em
t{'rhéthéc . ‘ d|=0|02-d2
2 suy ra 0,0, = d', +dy = 15,5602 + 2,4375 = 17.9977cm

> d2=

Viy thi kinh phii dich chuyén mgt dogn . .
Al = 18 - 17,9977 = 0,0022cm = 22 um ve phia vat klnh.

.3) Taco dy = 0,5166cm ; 'y = 15,5602cm
Vi d, = 0,0, —d’'; =1- 15,5602
‘va:  d3=20cm; k= = 200 ta co :

&, d 2
k=___|_.__2_=15,560... 20 .00
d, "dy 05166 "1— 155602

Suy ra 1= 18,572cm
do 46 thi kinh phii dich chuyén ra xa vit kinh m{t dogn
Al =°18,572 - 18 = 9,572cm '
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13.16 Mgt kink thién vién nho, vdt kinh cé tieu cu f; = 20cm
vd thi Finh co tiéu e fr = 2om.

Iy Tinh sd’ bji giac trong truong hgp kinh dwgc ding dé quan
sdt v@t & xa vd ngdm chiing ¢ v cyc.

% Kinh dwgc ngdm chiing ¢ vé curc, th; kinh c6 thé di chuyeh
16i da Scm so voi vi tri ndy. Hoi vi tri gan nhdt cta vit ma mdt
co thé trong thdy qua kinh, .

&/ Néu mdt ngdm chimg ¢ o

Yy Néu mar ngdin ching C, cich mdt 25cm vi mdt dgt sat thi
kinh.

3/ Dwa thi kinh ra xa nhdt, ghép vat kinh voi 1 thdu kinh phu,

nguvi ta diing kinh thién vin nay dé nhin mgt vit dgt cach kinh
50cm.
- Xdc dinh tiéu cy cia thau kinh khi mdt ngdm ching ¢ vé auc.
BAI GIAI
1) B§ bGi gidc khi ngim ching & « 14 G =:—: = ;29 =10
Khoing cich gida vjt kinh va thi kinh 12

0,0, = f, + f, =20 +2 = 22cm
" 2.a) Ngiim chimg & «

Vit kinh Thi kinh

Khi ngim chimg & « ; A)B; ¢ ® do d6 :
d'2‘°° > d2=f2-2cm
Suy a &', =0,0, —dy=1-2

. d'if) _ (=220 _ 2001-2)
va dl = " _ _
&' —-f, 1-2-20 1-22.

két qua ndy cho thiy d, nghich bién véi 1. Do dé khi 1 ting thi d
giam. Khil =22 +5 =27 cm




: 20021 —-2)
thi 4= T = 1000m
Viy vit cb thé @it gin nhilt cich mit 100cms.
b) Khi ngdm ching & C,, m; truong hop niy A,B, & difm
C, cia mit nghia li d’; = -dm = -25cm (mdt djt sit thi kinh)
4 = S _ 290
d,-f, -25-2
- ¢, =00, -dy=1- 188
d'fy _ (1-18520
&, -f, 1-185-20
O vi tri gidi han 1 = 2Tem ta ¢ & |
27— 1,85)20
- =L L;’:’_‘_ L = 9767em
" Viy vit ¢o thé a3t gin ohit cach v§t kinh 97,67em.
3) Thi kish & xa nhit cich vit kinh | = 27cm
Vit djt cich kinh S0cm = d; = S0cm

Mﬁtngimehungow»d‘z-eo

= ‘l,8$cm 7

»

»> dy =

véid'y ; Suy"ta'dz=fz=2cm
Goi flauéuc\rhmgduong cla vijt kmhvathauhnhphu Tacod:

' df 50f

d"= =
' d—-f S0-f
ta biét d, = 0,0, - d'y.

$ 2 =27 - ——

Dodér 7 7 S0 f

50

- 0 f=2%k
R R




Gonf'liucucvcuathauhnhphutaeo -:; fl+%

i
-1 1 1 1 1 3 1 _6-5 1
Sy =T Ts0 2050 20 100 100

3
Viy titu cy cua thidu kinh phy li ' = 100cm.

13.17 Mér kinh thién win diwgc ngdm ching dé m§t mdt thuong
6 thé nhin ro dnh cia nhing vt ¢ © mad khong cdn diéu tiét. Cho
biét tiéu o cha vt kinh la lm. Kinh thién vin ndy dugc huong
xudng 1 giéng sdu sao cho tryc chinh cia kinh wuéng goc voi mdt
thodng medc va vt kinh ndm ngang miéng giéng.

1/ Nhdm kinh thién vin vdo mgt vjt ndi trén nwdc, mdt muon
thdy dnh cia vdt khong diéw tiét thi thi kinh phdi dich chuyen 8cm
ra xa vdt kinh. Hoi khi nhdm kinh vdo dnh cia mét diém sang ndm
ngang migng giéng qua mdt nuoc thi thi kinh phai dich chuyén theo
chiéu ndo, m¢t doan bao nlueu, dé co thé nhin thdy, dnh ro md khéng
diéu tiét ?

2. Khi thay doi kinh thién vin nhur trén, mét th@y ro cdc vat dgt
¢ day giéng ma khong diéu tiér. Tinh bé ddy l6p nuvc va bé sdu
cia giéng. Cho chiét sudt cia nuvc bing -3

%, X 3
: BAI GIAI
ey (VK 1) Khi ngim ching vit & o, & mit thuong
quan sit inh qua kinh ma khéng diéu tiét lic do
vi tri cha thi kinh cach vit kinh mgt doan <

, =f + £ (1)
, * Khi quan sat v{t dum giéng; ta co so d6 tao
< anh sau. :
- k '
Vit kinh  Thi kinh Mit
. Vit AB AB ——— =AB, —+AB;

0, 0,

‘265
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" ,_'mr*;“zf;;l&efv,

3 L
m!c?=zﬁ v&h:&eﬁui@m "
4 3 A
B&ivﬁvjthnhhaé | |
d,nA,O,-A,R«I-ﬁff--“h+d(vad - DS0cm:
j - khmngdchtwv&tld&ﬁl@wdc)
'tﬁ.kmk do 65 : o
. e (—h-i-d] 100 °
1 = _ B
R Tl %h-:-d—xoo |
or  Vabkub i '
M T b thée
4 . dz* 0101 o d'l ncH:
d 1 LE=h-d,
L N 3 .. f
: 100(;h + 13500)
o D W Suym:0 = 10384 - w

3h -+ 5000
do 86 : h-lsoocm-lsm ST
Viy bé sinlopn@u!'!ciimmvibésiu’eﬁagiéngli}j—

H=18+ 135 =31,5m




13.13 I/ Trong khodng ti vit dén wigt man cdch nhau 6,25m,
mgt thau kinh L; c6 2 vj tri cach nhau 3,7Sm cho dnh ro nét trén - -
mdn. Tinh tiéu cy cia L,.
% Ding mgt thau kinh hgi tw Ly c6 tu so' 25 diép két hop i
L; dé tgo thanh mét kinh thién win. Mgt mdt thuvng ding kinh dé
quan sit vt ¢ xa ma khong diéu tiér. Tinh d§ bgi gidc va khodng
cich giia L; vi Ly _ : i
3/ Trong khodng ti vt kinh dén tiéu diém dnh ciia n6 dgt mge
bin mét song song B; c6 bé ddy €f = 3cm, chiét sudt 1,5 wing
g6c Wi tryc chinh. MGt mdt co tdt, dgit sau thj kinh 4,16cm trong
thdy dnh cia thién thé ¢ cgn diém ciia mdt, Thay mot ban mde song
song khic B, vio chd cia B), co bé diy e, = 0,15cm, chiét sudt.
1.5 thi mdt c6 1gt lai thdy dnh cia thién thé ¢ diém cuc vién cia
mit. Xac dinh diém cuc cgn va cuc vién cia mdét tgt.
“4/ Bé bin mgt song song ra, ddt mot thdu kinh héi Ly tiéu
- 10m wio khodng giita Ly va L,, cing truc chinh véi Ly, L,. Kinh
Ly dgt sau wit kinh 112,5cm. Xdc dinh vi tri cia Ly dé mdt thucng
6 thé nhin Wit ¢ xa qua h¢ kinh trén md khong can. diéu tiét.
‘ BAI GIAI
1/ Goi L 1a khodng cich tir vit d&n man ; | : khoang cach gida 2
vi tri cia thiu kinh, phuong phip do ticu cy c.ia Bessel cho ta két qua
' LZ - 12 : : - '
4L _
Ap dyng vjio trudmg hop niy L = 6,25m, 1 = 3,75m, ta co :
. _ 62523752
! 4.6,25

= Im = 100cm

l .
= .= 0,04m = 4cm

. .. l
DVGIh =5 =5
. 2

Ly duge ging Lim vit kinh; L, ding Lim thi kinh céa kinh thién

vin. Khi ngim,ching ¢ « va quan sit vit ¢ xa ta c6 :




R

: Vikhoﬁngeﬂdlgﬁtvitkmhviﬂukmhh
00, = f, + f, = 100 + 4 = 104cm
3) Ta c6 8o 85 t30 inh qua bé :

w:hub

f

+

——

By

| :I:&.

VK

BM

K

AB, —»A4B;

- Mit thiy A;B, & dim cyc cjn cia mit nghia 13 :
&, = OA,=-@m-1)
véi 1= 4,16cm : khodng chch tir mit dén thi kinh -
‘dy : Hhobng cyc cin cla mit
di=A0 ==
&, = f, = 100cm
qua bin mjt song song d¢ doi dnh sE 13 :

Véi AB & @ :

ot

dod:dy = = 3,0, = KA, + AO] + 0{0;=104-1- 100 =3cm

IAZ = € (n;l) =3 (——'—""’51; l) = lcm

Sym

- 270

=

d,f,

42"'2

= - {dp-D




- 34 _ 4
g = (~dy—4.16)

- dy, = 16,16cm |
- Ly lujn tuong ty : Mit thiy A3B; ¢ diém cyc vién cda mit
nghia la '
d', = OA; = - (D, - D
Dy, : khodng cyc vién cia mift
ta vin ¢6 d, = o ; d’; = 100cm
Nhung qua bin mjt song song B, d¢ doi anh 13

n-1 15-1
A‘A2=c2( a 15

dodo: d, =A0, =AA, +A0, + 0,0,
= 104 - 0,05 - 100 = 395 cm
d,f, _ 39014

) = 0,15 = 0,05cm

Suyrad', = (=D, -1) =

ot = 3954 = ~3lem
D,, = 316 + 4,16 = 320,16cm
4) Ta c6 so d6 tao anh
L, L, L,
AB—+AB,—=A,B,—+AB,
Ly y Ly 4}"9 djt d; = AO, ;
4 = 0
‘04 02 03 d; = Xl__o';—;
d's = O34,
\ \ . @ = A—_z_ck.;
4’y = 0A;
Vit xa:d; = w,dodd:d'; = f; = 100cm
271




Suy ra

d3 = A|03 = AIOI + 0|03 = Ol03 - d,l = 112.5 - 100 = 12,50“\

N

dsfy 12,5.10
do 4o : d'y = = - =
° 3% 4, -f,  125-10 S0cm
Suy ra )
' d>f, (x — 5004  4(x —50)
Viy d’5 = = = =
W=y, T x-50-4 x-54

1

Mit nhin thiy dnh mi khong difu it do d6 A3B; & <

hﬂy : d'z =0 = (lz = fz = Jcmn
cothisuyrady =4 =x-50 » x = S4cm
4(x - S0

-» o Khi x = 54cm
x—54 .

Viy L, &t cach Ly Sdem hay cich L : 54 + 112,5 = 166,5¢

hojc tir d'y =

272
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MUC LUC

Nguyén tic khdo sat dudng di clia tia sang qua mdt
hé quang ddng tryc

Chd

1:
2:

W

N O O A

- -]

10

& 11

Hé guong phing + guong phing
Hé guorg phing + guong ciu

: Hé : Guong phing + ludng chit phing ;

guong phing + Bin mit song song

; H@ guong phing + l&ng kinh
: H§ guong phing + th&u kinh
: Hé guong cdu + guong cdu

: H@ guong cdu + luong chit phing

Guong cdu + ban mat song song

: Hé guong clu + thdu kinh

: Ludng chit phing + bin mjt song song

+ Lang kinh

:Ludng chdt phing + bin m3t song song

+ Thdu kinh

: Hé thdu kinh + Thdu kinh
3 12 :
13:

Hé nhiéu dyng cy quang hoc

May dnh - Mt - Kinh lip - Kinh hidn vi
- Kinh thidn vin

12
15

24
32

61

70
76

110

114
136
191

‘229




SACH B(pc THEM CHO HQC SINH
133 BAI TOAN QUANG HINH
: Cua Nguy&n Tién Binh

&

Chju trdch nhigm xudt bdn :

TAN BUC
i tdp : HOAI VIET
Trinh bdy bia : HA GIANG
Siva bdn in :  THANH THU

NHA XUAT BAN THANH PHO HO CHI MINH

62 Nguyén Thi Minh Khai - Quégn I
Dign thocu 225340 - 296764 - 222726 - 296713

In 1500 cuth, kh§ 13x19¢m tgi XN In 85 8 - 391 Trdn Hung Pgo -
TP. H8 Chi Minh, S& xudt ban : 179 QBXB ngay 20.3.93-79XB -
16/4/1992. In xong va ngp luu chi€u thang 6 - 1993,
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