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LOI NOI PAU

Cudn sdch nay bao gdm cdc bai tap vé Quang hoc va Vit
Iy hat nhdn thude chuong trinh 16p 12 cdi cach. Cuén sdch ¢6
cac ndi dung:

— Quang hinh hoc.

~ Tinh chat s6ng cua 4nh sang (quang ly).

- Lugng tu d4nh sdng va vat ly hat nhan

~ Mot sb dé thi tuyén sinh vao Pai hoc, Cao ddng trong
nhing nam gin day.

Mdi néi dung duge chia thanh ba phén:

Phdn thu nhdt gom nhimng bai tap theo chi dé; d6 la
nhirng bai tdp co ban trong chuong trinh vat ly 16p 12.

Phén thu hat dé cap nhiing bai tdp mé rong. Nhing bai
tap trong phan nay da duge chon loc kh4 c4n than c6 thé coi
dé 1a nhiing bai tdp hay va khé.

Phdn thu ba 1a nhitng dé thi vao cdc truyng Pai hoc va

Cao didng trong nhing nim gin ddy c6 kém theo l&i gidi dé
ban doc tham khao.

Céc tdc gia rat qui trong thi gid cta ban doc. Vi vay,
chiing t6i tuy dé ra cho minh 1a chi chon loc mdt khéi lugng

bai tdp vira di nhung phdi bao qudt duge nhiéu hién tugng,
nhiéu tinh hudng.

Kinh nghiém cho thay ring c6 mdt s6 vdn dé thudng bi
hiéu sai hay hiéu 1dm. Qua cubn sdch nay, ban doc c¢6 thé tim

thady cdch hiéu ding hon, chinh x4c hon d6i v6i nhirng vén
dé deé.



Cué1 cung, cdc tdac gia c¢6 loi khuyén sau day doi véi baan
doc la: khi sif dung cudn séch, cdc ban chi nén coi l&i giiai
cua bai tadp nhu nhing goi y. Tét nhat la sau khi doc de bbai
tdp, cdc ban hay tu minh tim cach gidai. Chi khi gap kthé
khan cdc ban mdi nghi dén su vién trg cua l&i giai.

Cédc tdc gia mong rdng cudn sach sé giip ich cho baan
mudn c¢6 nhitng hiéu biét sau hon, chdc chdn hon ddp Uing
duge yéu cdu cdce ky thi tot nghiép phd thong, thi vao dai hioc
hay cao ddng dat k&t qué t&t hon.

TAC GIA



Phan th{r nhat

NHUNG BAI TAP CO BAN THEO CHU PE

I. QUANG HINH HOC

A. GUONG PHANG
1. Guong phang la phan mit phang (nhin) phan xa duge

hiu nhu toan bd anh sang chiéu tdi né.

2. Pdc diém cria dnh tao béi guong phdng :

+ Vat that (trude guong) cho anh ao {sau guong). Vat ao
(sau guong) cho anh that (trude guong) (xem Hinh A.1).

+ Anh d6i xitng vdi vét qua mat phang cua guong. Anh 16n
bang vat nhung khong chong khit dudc 1én vat.

M

TP 5 S S’ S !
Vat that } Anh a0 Anh that E vat ao

Hinh A. 1
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3. Khi phuong cua tia tdi khang déi. néu quay gudng phaing
quanh mdt truc vuong goc véi mat phang tdi mot goc « thi ttia
phan xa sé quay mot goc 2a cung chiéu quay cua guong.

BAI 1.

gg‘
BAI TAP

=t om—— ]

Hai guong phang song song G, va G, c6 mat phan xa

quay vao nhau, dat cach nhau mét khoang AB = d.

Gitta hai guong, trén dudng thing AB, ngudi ta dlat

mot diém sang S, cach guong G, mdt doan SA = a. Xlet

mot diém O ndm trén dudng thang di qua S va vudmg

goc véi AB ¢6 khoang cach OS = h.

a) Vé dudng di cua tia sang xuit phat tu S phan xa
trén guong G, ( tai diém 1) va truyén qua O.

b) Vé dudng di cia mét tia sang xudt phat ti S, ph:an
xa lan lugt trén guong G, (tai di€m H) trén guding
G, (tai diém K) réi truyén qua O.

¢) Tinh khoang cach tu I, H, K dén AB.

(Dé thi tuyén sinh PHBK Tp. H6 Chi Minh).

LOI GIAI

a) Muén cho tia sang tdi SI ¢6 tia phan xa qua O thi dudng
kéo dai cua tia 10 phai qua anh S, ctia S cho bai G,. T d6 suy ra
cach vé: V& anh S, ctia S cho bdi G, (BS, = BS). Néi S,0, cit
guong G, tai [. SIO la dudng di cha tia sang can vé. (Hinh A.2a).

b) So dé tao anh:

G G

S_'_d“"“—)S'-‘—i—“*SE .

Theo dinh luat phan xa thi duong kéo dai caa tia KO phai



qua S, va phan kéo dai cua tia
HK phai qua 8,. Suv ra cach vé:
Vé cac anh S, va S, (BS, = BS;
AS, = AS,). Na1 08, cat guong
G, tai K, noi KS, cat guong G,
ta1 H. Dudng di cua tia sang can

,.
= @
¥

vé la SHKO. (Hinh A.2h).
¢) Ta ¢6 (Hinh A.2a):

BI :% :E , Hinh A.2a
2 2

NIRRT (T)
=
= |
\41~ O
© _/
FETes [
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G‘i GE

S,
Hinh A.2b

Mat khac (Hinh A.2b):
AK _ AS,
SO S8,
ASy
SS,
trong do6 AS, = AS,= AB + BS, = AB + BS
= AB + (AB - AS)
=2d - a;
5SS, =SA+AS,=a+(2d - a)
= 2d.

=  AK = 80.

b |



2d
BH BS, BS

Suy ra: AK:[I a].h

Ta co: = =
AK A5,  AS,
= BH = AK —1—3’%
AS,
trong do BS=d-a;AS,=AS,=2d-a.
Suy ra BH = _(d_—a_)h__
2d

BAI 2. Hai guong phang dit nghiéng véi nhau médt goc
a = 120° ¢6 cac mat phan xa hudng vao nhau. Mot
diém sang S nim khoang gilia 2 guong, va cach giao
tuyén cua hai gudng mét khoang R = 12em.

a) Hay tinh khoang cach gitta hai anh ao diu tién
cua diém sang S qua cac guong G, va G,

b) Hay tim cach dich chuyén diém sang S sao cho
khoang cach gida hai anh 4o d cau (a) khong dai.
(DTTS DHSP Tp HCM nam 1976).

LOI GIAI
a) Ta co (Hinh A.3a):
SOS; - 250G, .
508, = 250Gy

S
T do: e
SOS: +S0S.
= H(H(‘}h{h + Si)hh(-_}gj a) g -
= 2ot = 240", Hinh A.3a



va, do do S,08, = 360° - 240°

= 120°.
Trong tam giac can S,08,, S,08, = 1207,
suy ra 5,5, = 08, J3 =083 =123 (cm),

b) Ta ¢6, theo cau (a), 8,8, = 2Rsin 5‘2- Khi a khong déi,

5,5, ch1 phu thude vao R. Vay
dé khoang cach S.S, khéng déi
thi phai ¢6 R khong dai. Mudn
R khéng déi thi S phai dich
chuyén trén phaAn mat tru co
truc la giao tuyén cua hai
guong, ban kinh day R = 12cm,
phian maét tru nay gidi han bén Hinh A.3b
trong hai guadng.

B. GUONG CAU. THI TRUONG CUA GUONG

1. Guong cdu la mot phidn cia mit cdu (thudng la mét
chom cadu) phan xa hau nhu hoan toan anh sang chiéu téi no.
Guong cAu 16m: mat phan xa 1a mat 16m. Guong cau 161 mat
phan xa l1a mat 161,

2. Cdch vé dnh ctia mét vdt cho bdi guong cdau

+ Néu vat la diem sang (B chang han) nam ngoai truc
cainh thi dang 2 trong s6 4 tia dat biét (Hinh Bl.a, b).

+ Néu vat Ja diém sang (A chang han) nim trén truc chinh
tai dang 1 tia ddc biét (trang vdéi truc chinh) va 1 tia bat ky
(Hinh B2, a, b).

+ Néu vat 1a doan thiang nho AB vuéng goc vdi truc chinh
t1i anh ctia nd cang la mot doan thang nho A’B’ vudng goc vdi
tuc chinh (néu A'B’ 12 anh ao thi doan A’B' vé bang nét dit),

9



do do chi can vé anh B’ cta B rdi vé doan thang A'B’ vudng grdc
vdi trudchinh (Hinh B.1).

3 3
3 > B 3
o " o
3 B
0] F A C ) o ', . E
'"§ C A F A
=X
a) Guong ciu lom b} Guong cdu 16i
Hinh B.1
- - - rl-:
o, . A
a) Guong céu iém b) Guong céu 10i

Hinh B.2

3. Vi tri va tinh chét cua vat va dnh
a) Vdi guong cau lom:

+ Vat that ¢ ngoai tiéu diém F c6 anh that ngude chiéu vdi
vat. Vat that ¢ trong F ¢6 anh ao cung chiéu vdi vat va ldn hon
vat.

+ VAt ao ¢6 anh that cung chiéu, nho han vat va d trong F.
b) Vdi guong cau 1éi:

+ Vat that c6 anh ao cung chiéu va nho hon vat, ¢ giiia

10



dinh guong O va ticu diem F (ao):

+ Vat ao d trong F c6 anh that cang chiéu va ldn hon vat.
Vat ao d ngoai F cd anh ao ngude chiéu vdi vat ao va d ngoai F.

c) Nhan xet:

+ Khi vat di chuyén (lai gan hodc ra xa gudng), anh va vat
luén di chuyén theo hudng nguge nhau déi véi guong;

+ Vat d ding tiéu dién thi anh o xa vé cuc va ta khéng
hung duge anh;

+ Vat that hoac anh that (c6 thé hung trén man) d trude
gudng. Vat ao hoac anh ao d sau guong.

+ Vé vdt do, mot diém ao A chang han, dung 2 tia sang di
té1 guong c6 duong kéo dai gap nhau 6 sau guong (thuong chon
2 tia dac biét), hai tia phan xa cua ching gap nhau tai A' la
anh cta diém ao A.

4. Céng thirc guong cau:

11 1

e — T e 1

d d f W
d+

k=-— 2
3 (2)

A'B’ = |k| AB.

Véi quy udc :
+ Vat that (vat sang) d > 0, vat ao d < 0;
+ Anh that d' > 0; anh 40 d’ < 0;

R 5t R Ty
+ Guong lom | = —2—; guong 1oy f = - (R la ban kinh mat

cong cua guong).
+ k > 0 : anh va vat cung chiéu;

k < 0 : anh ngude chiéu vai vat

11



Chuy:
+ T (1) suy ra
df d'f dd"
d-f" fud d+d'
K - o d' _ f ) f—-d'
d f-d f
+ Khoang cach gita vat va anh : [d —~ d'l

5. Thi truong cua guong
dér vdi mat la khoang khong
gian trudc guong chia nhing
vat ma mat nhin thay anh (do)
cua chuing sau guong. Dé xac
dinh (vé) thi truong cua guong
(gudng cau hoac guong phing),
vé anh M’ cua mat M, rdi vé
mat non co dinh la M’ va mat
bén tua lén vanh gudng. Ving Hinh B.3
khong gian o phia trude guong gidi han bdi mat non dé dudge goi
la thi truong cua guong. Trén hinh B.3 c6 vé thi truong cua
guong cau 1oi.

+ Va1 cang mot ban kinh vanh guong va cung khoang cach
ti mat dén guong thi guong cau 16i ¢6 thi trusng rong nhat,
guong phang co thi trudng hep hon va thi trudng ctia guong ciu
lom hep nhat.

BAI TAP

BAI 3. Mot vat phang AB = lem, dat vudng goe véi truc

12



chinh cia mot guong cau lom ¢6 ban kinh 24cm, diém

A nam trén truc chinh va cach guong Sem.

a) Xac dinh vi tri, tinh chat va d6 Idn anh cua vat AB
qua gudng. Vé hinh.

b) Khong thay déi vi tri cua guong, néu c6 mot vat
A,B, dat dung vi tri cua anh, hay xac dinh tinh chat
cua vat, tinh chat vi tri va d6 16n anh cua A, B,.

LOI GIAI
a) Ta co
f= 5 = 12cm; ,?.-_-_
d = 8cm; E
Ap dung cong thic guong A
cau ta cé:
d4 - df _ 8.12
d-f 8-12
o 924cm <0 Hinh B.4

Anh A’B’ 1 anh ao.
Do phong dai:
d (-24)
k = —— = —,—_— = 3 e D
d 8
Anh A'B’ ciing chiéu vdi vat AB va cé d6 16n :
A'B’ = |k| AB = 3.1 =3 (em).

— Vé hinh (xem Hinh B.4).
b) Néu vat A,B, dat ¢ A'B’ titc 1a sau guong thi A,B, la vat

-

ao.

Xét mot diém trén A,B,, thi du B, chang han. Theo tinh
thuan nghich cta sy truyén anh sang chum tia tdi ¢6 phan kéo

13



dai hoi tu tai B (dao nguge chiéu cac tia sang trén hinh B.4 wvi
thay diém B’ bang diém B,) thi dé dang thay ring chum tiia
phan xa trén guong phai héi tu tai diém B, 1a anh caa B3,.
Nghia la vat ao A,B, dat dung vi tri caa anh A'B’ d cau (a) sé cco
anh that A", B’, tao boi gudng ¢ ding vi tri cta vat AB ¢ cau (a).
Néu vat ao A, B, ¢6 kich thude ding bing anh A'B’ d cdu (a) thhi
anh that A’,B’, cua vat ao c6 kich thude ding biang kich thuase
cua vat ¢ cau (a). Vay néu c6 mot vat A,B, dat dung vi tri cuaa
anh d cau (a) thi anh A',B’, cia né6 la anh that cach guong 8cm..

Cdch khdc. Bay gio vat A,B, 1a 40 nén ta c6 :

d, = -|d| = - 24ecm. Ap dung cong thic guong ciu ta cé:

df  -24.12
d -f -24-12
thi dé dang thay ring A",B’, = AB = lcm.

d, = = 8m > 0. Va, néu nhu A,B, = A’}

BAI 4. Mot gudng cdu 16i ¢6 ban kinh R = 50cm. Dat mot vat
sang AB vudng géc véi truc chinh, guong cho anih
A'B’ cach AB 37,5cm. Xac dinh vi trf vat va anh.

LOI GIAI

Ta biét gudng ciu 16i cho vat that mdt anh ao, nén tronsg
truong hgp nay thid > 0 va d' < 0. Biét khoang cach gi@ta vat va
anh la |d o d1; trong trudng hgp nay khoang cach dé la d - d",

va theo dé bai ta cé

d-d' = 37,5cm (1).
s i Of o " .
Ngoail ra ta c6 d =17 trong dé tiéu cu f cua guong bang
f= —E = -25cm
2 L]

14



25d

Dodotaco d - S (2)
d+ 25
Tu(l)tacd d' =d - 37,5,
Thé vao (2) ta dudc:
sl sue =200,
d+ 25
= d*+12,5d -937,5=0 (3)

Phuong trinh (3) ¢6 2 nghiém: d, = 25cm va d, = - 37,5cm
(loai vi vat that). Vay vi tri cua vat va anh tuong ung la:
d = 25cem,

vi d =d-375=-12,5¢cm.

BAI 5. Mot vat sang AB dat vuéng géc véi truc chinh cla
mot guong cAu 16m ¢é ban kinh 40cm, guong 16m cho
vat AB anh A'B’ = 2AB. Xac dinh vi tri cua vat va

anh.
LOI GIAI
Tiéu cu cua guong
f= E = 20cm.
2
df 20d
Ta cé d = & 1)
e d-f d-20 :

Theo dé bai %E =2, suy ra fk| = 2, nghia la:

d!
—=+2 2
3 (2)



+ Truzong hop % =3 (3)

Ta (1) va (3) ta ¢ :
20d
T d-20
= d(d-30)=0
= d =0 (loan)
vai d=30cm.
Vay d = 30cm (vat that) va d' = 2d = 60cm (anh that)

+ Truong haop % =-2 (4)
Tu (1) va (4) suy ra
d(d-10)=0.
Tu dé d = 0 (loai)
va d= 10cm.
Vay d = 10cm (vat that),

va d =-2d=-20cm (anh ao).

BAI 6. Mot diém sang A nim trén truc chinh cia mét guong
16m ban kinh 30cm, c6 anh tao bdi guong la A’. Khi A
dich chuyén ra xa guong thém 4cm thi anh A’ dich
chuyén mét doan 20cm. Hay xac dinh vi tri cia vat
va anh trude va sau khi dich chuyén.

LOI GIAI
Trudc khi dich chuyén vi tri cia vat la d va ctia anh la d'.

Tiéu cu cua guong f=% = 16em. Ta cé:

16



4 - df _ 15d
d-f d-15
Sau khi dich chuyén vi tri cta vat 1a
d=d+4 (2)
Vi anh A’ dich chuyén ngude chiéu vdi A, nén khi A dich
chuyén ra xa guong anh A’ dich chuyén lai gin guong. Vi vay,
sau khi dich chuyén vi tri cua anh la

(1)

d' =db <20 (3)
df
Ta co: d, = ——,
aco | d-f
. (d +4)15
d-20= —— 4
suy ra i< (4)

Tua (1) va (4) suy ra
d® -26d+120=0
Phuong trinh nay cé hai nghiém la: d = 20cm va d = 6em.
+ Vi d = 20cm, vi tri cia vat va anh trude khi dich chuyén la

d = 20cm;
4= 15.20 - 60cm:
20-15

va sau khi dich chuyén: d, = 24cm ; d’, = 40cm.

+ Vi d = 6¢cm, vi tri cia vat va anh trude khi dich chuyén
la: d = 6em; d’ = ~10cm; va sau khi dich chuyén d, = 10cm va
d’, = - 30cm.

-

BAI 7. Mot ngugi ding trudec mot guong cAu 16i nhin thay
anh ctia minh trong guong cao bang 1/5 chiéu cao cua
minh. Tién lai gan guong thém 0,5m, ngudi d6 thay
anh cao bang 1/4 chiéu cao cua minh. Tinh ban kml;
cua guong va do dich chuyerl cua anh

g Rk %K SR B {
2-4EMLTS . -. 7
w WM

n iy oM

T gy TR o R e = T B



LOI GIAI

Anh nhin thy qua gudng cau loi la anh ao, cung chiéu véi
vat (nghia lad <0 vak > 0).

Ta c6:
+ 0O vi tri ban dau cua nguoi dé: k = —f fd = = , Suy ra
-d,
d, = — 4f (1)
WL f 1
+Ovitrisau: k= —— = —,suyra
f-d,

d, = - 3f (2)
Theo dé bai d, - d, = 0,6m, do d6 ta co:

(-4H-(-3H)=0,5

= f=-0,bm

Vay ban kinh ctia guong la

R=2lf] =1m
Ta cé d, = - 4f = 2m,

d f
do do6 d', = ——=-0,4m;
’ 1Tt ™
Ta lai cé d,=-3f=1,5m;
do dé d', = d,f =-0,375m
d,-f

D6 dich chuyén ctia anh bang:

d',~d"| = |-0,375+0,4| = 0,025m = 2,5¢cm.

BAI 8. Bing cach vé, hay xac dinh: tam, dinh, tiéu diém cua
cac guong cAu cé truc chinh xy, diém vat S, diém anh
18



S’. Cho biét chiéu
truyén cua anh sang
tdi la chiéu tu trai
sang phai. Trong médi
trusng hop cho biét
tinh chat cua guong
(161 hay 16m). (Hinh
B.5).

LOI GIAI

a) Gia su bai toan da vé xong. Ta c6 nhan xét (Hinh B.6):

- Tia SO va OS’ déi xing
nhau qua truc chinh;

- S8’ cét truc chinh tai tam
C cua guong.

Ta suy ra cach vé:

+ N6i S va S’ cat truc xy tai
C. D6 la tdm C cua guong;

+ Ldy diém 8, d6i xdng vdi
S qua xy. Noi S' va S,, cit truc
xy tai O. Dé la dinh guong;

+ Trung diém cia CO la
tiéu diém chinh F.

G la gudng ciu lém, vi S
(vat that) ¢6 anh S’ (that).

b) Giai tuong tu nhu ciu
(a). Ta xac dinh duge C, O, F
nhu trén hinh B.7. (Cha y S, la
diém d6i xing véi S' qua xy). G

ot

0e

*in

* LD

Hinh B.5

Hinh B.6

Yo

Hinh B.7

e
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la guong cau 101, vi: vat ao S d sau guong (theo chiéu truyén
anh sang) ¢6 anh that §', va khoang cach ti S’ dén truc chinh
16n hon khoang cach ti S dén truc chinh (col nhu anh that 16n
hon vat).

BAI 9. Mot kinh chiéu hau tao bdi mdt guong cdu 161 dang
vanh tron dudng kinh 10cm. Ban kinh mat cau
R = 120cm. Mat M coi nhu ¢ trén truc chinh cua
guong. Phia trude guong la mot buc tuong vuong goc
v8i truc chinh cua guong va cach guong 2m.

a) Xac dinh kich thudc ctia phan tuong dude mat M thay
anh ao d sau guong, khi mat M cach guong 40cm.

b) Thay mat M bang mot bong dén dién S (coi nhu
diém sang) cua dén pha chiéu vao gudng. Xac dinh
vét sang trén tudng dude chiéu bsi chum tia phan
xa trén guong. Gia su bic tudng rat rong.

LOI GIAI

a) Goi M’ la anh 3o cia mat M cho bdi guong ciu 10i.
Khoang cach cia M’ dén guong duge xac dinh bai:

_df
S d-f
(d 1a khoang cach tu M

dén guong).

Vi vanh gudng hinh tron
duong kinh AB = 10cm nén thi
truong la vang khong gian
trude guong gidi han bdi mat
phan xa cua guong va mot mat
nén cut tron xoay tao bdi cac

d’ <0

Hinh B.8

20



tia tdi la nhung duong sinh tua vao vanh gudng va cang dong
quy tai M’ (Hinh B.8). Bic tuong sé cat mat nén theo mot thiét
dién tron duong kinh PQ. Phan tuong duge mat M thay anh
trong guong dude gidi han véi duong tron do.

Theo hinh veé ta co:

PQ  OH +|d]
g d‘|
vih OH = 2m = 200cm;
df
d = ——0H
d-f
ma f:—E = — 60cm,
2
d = OM = 40cm,
suy ra d’ = - 24em.
Tit dé: pq 2024 .y 224 46 o 93%em:
24 24

b) Theo két qua xac dinh thi trudng trén, ta thay tat ca céac
tia sang ti phan tudng gidi han bdi duong tron duong kinh PQ
téi gap guong sé di vao mat M. Do d6, ap dung tinh thuan
nzhich cua su truyén anh sang, néu tai M ta dat ngudn sang S
(tk6ng dén dién) thi anh ao S’ cua S trung vdi M’ va chum tia téi
paat ra tu S di téi guong (Hinh B.8) sé phan xa, chiéu Ién
tuong va vét sang trén tudng cing gidi han boi duong tron
drong kinh PQ da tinh 6 cau (a). D§ 16n cua PQ (vét sang) cung
thay déi theo vi tri ctia béng dén dién cua dén pha.

C. AP DUNG DINH LUAT KHUC XA ANH SANG. LUGNG CHAT
PHANG - BAN MAT SONG SONG - LANG KINH

1. Cong thuce cua dinh luat khic xa anh sang
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hay n,sin i1 = n,sin r.

Vdi ny, n, la chiét suat tuyét déi cua madi truong 1 (chia ttia
tdi) va moi truong 2 (chda tia khuae xa); ny, la chiét suat ti dio
cua moi truong 2 do1 vdi méi trucng 1.

2. Hién tuong phdn xa toan phan xay ra khi n, > n, wa
goe tdi phai 16n hon goc gidi han phan xa toan phan Lo s

: . n, 1

1 2 1y, Vil sinly, = —% = —,
n, n

12
3. Anh tao bdi ludng chét phdng:
+ Vat that cho anh ao: vat ao cho anh that;
e @ '« S - P O ;
+ Vi tri cua anh: T =— (n, 1a mai truong chua vat)
n2

- ) d n,
hay tong quat = —=-—.
d n,

4. Ban (hai) mdt song song:
+ Tia sang truyén qua ban khaong d6i phuong;

+ Vat that cho anh 4o; vat 4o cho anh that. Anh ¢6 do ldn
(4o cao) bang vat.

+ Khoang cach vat - anh (d6 dich chuyén anh):

SS'ze[l-l],
n

vdi e la bé day cua ban; n la chiét suit cua ban (d6i vér mdi
trudéng xung quanh).

5. Lang kinh

+ Tia téi di ti phia day dap vao mat bén cua lang kinh cho
tia 16 léch vé phia day;
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+ Cong thde lang kinh:
Sin 1, = NSIN ry;
SIN 1, = N8IN o
A=t 41,
D=1, +1,-A
va1 A la goc chiét quang, D 1a goc léch (cua tia 16 so vdi tia tdi),
+ D c6 gia tri cuc tiéu khi i, = i,; khi d6 D = 2i, - A;
+ Khi gic A va gée téi 1, nho (A, i, < 10°) thi D = (n - 1)A.

BAI TAP

BAI 10. Cho mét khdi thay A
tinh hinh ban ciu cé 3
tam O, ban kinh R, 5 .

chiét suat cua thuay ' g

tinh la n = 1,414,

Chiéu mdt chum tia ?

sAng song song, rdng

vao méat phang AB cua B

hinh ban cau theo

phudng vuéng goc vai

mat phang dé (Hinh C.1)

a) Tinh goc gidi han phan xa toan phian doi véi mot
tia sang tu thuy tinh ra khéng khi;

b) Vé dudng di cua tia sang S,I, cach tia di qua O
mot doan R/2 (Hinh C.1) va tinh géc léch cua tia
nay khi di ra khoi khéi thay tinh;

¢) Ching minh ring khodng cach tir O téi giao diém
P ciia tia sang khéng di qua O 16 ra khoi méat cau

Hinh C1
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vol tia sang di qua O phu thudce goe téi 1 trén mat
cau.
(Trich DTTS DH Quéc gia Ha Noi).

LOI GIAI

a) Goc gidi han phan xa toan phan i, d6i vdi tia sang di tu
thuy tinh ra khong khi duge tinh theo cong thie:

. 1 1 1
SIN Iy, = —= = = 8145
n 1414 /2

; 55 I
) lgh = 4H

b) Tia S;I;, vudng
gée vai mat phang AB
cua ban cau, qua mat
dé khong bi léch, va té
ban cau tai diém I dudi
goc 1. Ta ¢6 (Hinh C.2).

R
sin 1= %% = %
1 Hinh C2
=5
Vay i=30
va theo dinh luat khic xa anh sang:
sinr=nsin1= 1,414 —luz_‘@
2 2

=5 1 =4b°
Vay géc léch cua tia 1o I'T la:
D=r-1=45-30=158°

¢) Xét tia S,I, khong di qua O 16 ra khdi mat cau. tdi diem |



trén ban cau dudi goe tdi i (sao cho 1 < i,= 45); Tia IP 16 ra
khoi mat cau, dudi goc r va cat OS tai P (OS la duong di cua tia
sang di qua O).Xét tam giac OIP, ta ¢6 hé thue (Hinh C.2)

or ol
sINr sin1 sin [ﬁ} )
Nhung PO =r - i, va Ol =R,
nén Op = R—,—S—'}nr — =R — 5‘11"1 r, ‘ .
sin(r —1) SINTrCcos51—SIN1COSY
vii 8in r = nsin 1; cosr = \/1~sin”r::\/l—n“sin”i
e 1
Tu do OP = R. :
J1-sin®i-—+v1-n’sin’i
n

: s 1 Y
= f:n 1[1flmsln‘1+\/~——;—sm“l]
I} n*

Biéu thuc nay cho ta thay rang OP phu thudc géc tdi i cha tia
sang trén mat cau. Ta thay riang OP c6 gia tri cuc dai khi i = 0,

khi d6 OP,.. = -0

n-1
(gia tri 16n nhat cua i dé co tia 16), khi d6
_ Rn(n++v2-n*)

OP,,, =
J2(n? -1)

: vit OP ¢6 gia tri nho nhat khii = 1,, = 45°

BAI 11. Nhung mét phan thuée thing AB vao méot bé nudc

. . p 4 ) ..
trong sudt cé chiét suat n = % sao cho thudc tao véi

mat nude mot goc a. DAu A cham day bé. I la giao
diém gitta mat nude va thude (Hinh C.3). Khi nhin
xuong day bé theo phuong thang ding, nguoi ta thidy
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diém A dude nang lén tai vi tri A’ va cach mit nudc
15em.

a) Tinh d6 cao cua nude trong bé;

b) Goi B la goc hop boi A’l va Al Hay xac dinh o dé
B dat gia tri 16n nhat.
(DTTS DH Xay dung HN)

LOI GIAI
a) Co thé coi diém A d ngoai
va sat vdi 16p nude. Nhu vay cac N €
tia sang di td A dén méat phai
qua mot ban mat song song véi  _____ 0 1L/t 000
bé day I, chiét sudt n = 3. Do T-IiIEiFIEiiIiIo
dich chuyén AA' khi d6 duge T o E/ T oI
tinh theo c¢ong thic: BTN o et et
et ol o ool lbws ol it
1
AA’=h [1—-} (1) Hinh C.3
n
Theo hinh C.3 ta thay:
AA’ = OA -OA' = h -~ QA (2)
D61 chiéu (1) va (2) suy ra
h
OA'= —,
n
; , 4
va do doé h=n0A= §.15 = 20cm.

b) Goi a’ la goc OIA’, thi theo hinh C.3



OA'

t rey ' R .
ST
h
suy ra Lgu:OA o 10 M B
tgew OA h n 4
s tga' = ; tga. (:3)

Tu dang thite f= « - o', suy ra (chu y dén (3)):

tga - tga’  tga

tgp = = -
1+tgatga' 4+3tg7a

Dé tim gia tri 16n nhit caa B, tdc la caa tgP. ta dat tgf = x
¢ biéu thitc trén, lay dao ham tgP theo x va cho dao ham triét
: o 2v3 ! .
tiéu, suy ra tgf cuc dai khi x = —‘g—_~ Vay B dat gma tri lon

nhét khi tga = il

¥

,suy ra a =49°7

Ghi chi: O ciu (a)), c6 thé coi A’ 1a anh cua A qua ludng
chat phang nudc - khéng khi (A nam trong nudc), do do ap

dung cong thie ludong chat phé‘ing ta dugc: 04 st
OA' 1
= QA= b— .
n

BAI 12. Mot lang kinh co géc chiét quang A va chiét suat n.
Mot tia tdi SI ludt trén mat té AB, di qua lang kinh
va 16 ra theo tia I'R lam véi phap tuyén tai I' mot goéc
(16) 1,

a) Ching minh rang cé hé thic



va

J__L;— cosA +sin1,
n“-1-= _ 2
sin A

b) Tinh gac 16 1, va goc 1éch D, biét rang A = 60% n = 1,5

LOI GIAI

a) Ap dung cac cong thue vé lang kinh
Theo dé bai i, = 90" tu do

. sin1, 1
sinr; = e
n n
W n-el
cosr; = fl-sm”1, = ———
n
Ta c¢o A=r +1,

= Iy;=A-r
sin 1, = nsin ry, = nsin(A - r,)

= n{sinAcos r, - cosAsinr,)
T (1), (2) va (3) suy ra hé thic cAn tim:

- sini, +cos A
n--1= £

sin A
b) Vai A = 60°, n = 1,5, tir (4) ta dude
Hin iL.! &= 0,4682
s iy = 2755
Ta c6 g6e léch caa tia lo T'R:

D= i 41, - A 25786
! ¥4

D. THAU KiNH

(1)

(2)

(3)

1. C6 hai loai ihdu kinh: thdau kinh héi tu va thdu kinh



phan ki. Mi thau kinh co hai tiéu diém chinh (vat va anh, F va
F) nam d6i xdng vdi nhau d hai bén quang tam O. Khoang cach
OF 1a tiéu cu f cha thau kinh. Mat phang vuong géc véi truc
chinh tai F (hoac ) goi 1a cac tiéu dién. Mot diém bat ky trén
tiéu dién (tria F, ) dude goi la tiéu diém phu. Tiéu diém cua
thiu kinh phan ky la tiéu diém ao.

2. Dé tu D cua thdu kinh

» 1 1 1
D (diop) = f{_mé?):(n_l)(?+f{_)

I

voi n la chiét suat ti d6i cua chat lam thau kinh d61 vdi moi

trusng dat thau kinh, R,, R, la ban kinh cua hai mat thau

kinh, v6i quy udc: mat cau 161 R > 0, mat ciu 16m R < 0, mat
) 1 : F : 3% ; ’

phang R = 0. Vo1 thau kinh héi tu D > 0, f > 0; vd1 thau kinh

phanky D <0, f <0,

3. Cach vé dnh mét vit cho bdi thdu kinh

+ D& vé anh cua mét diém & ngoai truc chinh (diém B
ching han) diang 2 trong 3 tia d#c biét (Hinh D.1)

F

B L 2 =i
0 FFoooA __ : B
A F A F A 0 F
L g
L 4 A
a) Thdu kinh héi tu b) Thdu kinh phén ky
Hinh D.1

+ Dé vé anh ciia mot diém & trén truc chinh, dang 1 tia dac
b:ét (tia tdi trung vdi truc chinh) va 1 tia bat ky (Hinh D.2).
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a) Thdau kinh héi tu b) Thau kinh phén ky
Hinh D.2

+ Néu vat 1a mot doan thidng nhé AB vudng géc vdi truc
chinh, anh A'B’ cia né cing la mdt doan thing vudng goc véi
truc chinh (chu y néu A’'B’ 1a anh ao thi vé A’'B’ bang nét diit),
do d6 chi cAn vé anh B’ cua dau trén B (Hinh D.1) rdi vé doan
thdng A'B’ vuéng gbc véi truc chinh .

4. Méi lién hé gitta vdt va dnh

a) Vdi thau kinh hoi tu:

+ Vat that 6 ngoai F ¢6 anh that ngudge chiéu vdi vat

+ Vat that d trong F c6 anh ao cung chiéu va 1dn hon vat;
+ Vat ao c6 anh that cung chiéu va nho hon vat.

b) Vdi thau kinh phén ki:

+ VAt that ¢6 anh ao cling chiéu va nho hon vat;

+ Vat ao 0 trong F c¢6 anh that cung chiéu va 1dn hon vat,
vt ao d ngoai F ¢6 anh ao nguge chiéu vai vat.

¢) Nhan xét:

- Khi vat di chuyén (lai gdn hodc ra xa thau kinh) anh va
vat ludn ludn di chuyén ciing chiéu;
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- Vat ¢ ding tieu diem F thi anh ¢ xa vo cang (vo cuce) va
ta khong hiung duge anh;

- Vat that ¢ trude thau kinh, anh that ¢ sau thau kinh (c6
thé hung dude trén man quan sat) theo chiéu truyén cua anh
sang, tdi thau kinh. Vat ao d sau thiu kinh, anh ao d trude
thau kinh (theo chiéu truyén cua anh sang).

- Muén vé méot diém (vat) ao, dung 2 tia sang di tdi thau
kinh c6 duong kéo dai gap nhau tai A (nén chon cac tia dac
biét), hai tia 16 cta chung (hoac dudng kéo dai) tao nén anh cua
diém (vat) ao do.

5. Cong thuc thdau kinh
1. 1

Bl U e SR i 1

d'd f &
dl

k=- — 2
4 (2)

AB = |k|AB

Vai quy woe:

- Vat that (vat sang) d > 0; vat ao d < 0;
~ Anh that d’ > 0; anh ao d’ < 0;

~ k > 0; anh ctng chiéu vdi vat;

- k < 0; anh nguge chiéu véi vat,

Chu y:

+ T (1), suy ra

df d'f dd’
T E e—— = — f =
d d-f : '—f d+d’
+ T (2), suy ra
d’ f f-d'
o =
d f-d f
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+ Khoang cach gitta vat va anh la

d+d'!;

Véi vat that cé anh that thi d +d' > 4f.

BAI TAP

BAI 13. M6t thau kinh hai mat 16i cung ban kinh R, lam béang
thuy tinh, khi dat trong khong khi thi cé tiéu cu
f = 30cm. Nhiing chim thau kinh viao mét bé nudc,
cho truc chinh ctia né thang ding, réi cho mdt chum
sang song song roi thang ding ti trén xudng thiu
kinh thi thay diém héi tu cia chum tia sang 8 cach
thau kinh 80cm. Tinh R va chiét sudt cua thuy tinh.
Cho biét chiét suit cia nudc bang 4/3.

LOI GIAI
Goi n,, n, lan lugt 1a chiét sult cha thuy tinh va nude, ta cé
n, = 4/3. Goi f' la tiéu cu caa thau kinh khi dat trong nude theo
dé bai ta c6 f = 80cm.

Vi hai mat cdu giong nhau nén theo cong thic tinh tiéu cu
thau kinh ta cé:

l*(nl-l)%
= -3%=(n1-1}% (1)

Tu (1) va (2), suy ra
32



80 d(n, - 1)
30 3n -4
D
= n, =—.
3
Thay gia tri cua n, vao (1), ta duge:

R =60{n-1)=40cm.

BAI 14. Maét vat sang hinh mai tén AB dat vuong goc véi truc
chinh cua mot thiu kinh phang 16i bang thiy tinh
chiét sudt n = 1,5, ban kinh mat 161 10 ¢cm, cho anh ro
nét trén man dat cach vat mot khoang L.

a) Xac dinh khoang cach ngan nhat cua /.

b) Xac dinh cac vi tri caa thau kinh trong trucsng hdgp
[ = 90cm. Vé anh cua vat trén man. So sanh do
phong dai cua anh thu dude trong cac truong hop do.

LOI GIAI
a) Vi vat that va anh that nén

l=d+d'(d>0,d >0)

df
Vi g
' doecf
df
én ta o l=4d
nén ta cé +de
—  df-Ild+Ilf=0 (1)

Muén cho phuong trinh bac hai theo d (1) ¢6 nghiém, ta
phaico: A=1*-4lt >0 . Suyra

! 2 4f. (2)
Ap dung cong thie tinh tiéu cu thau kinh:
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1 (1 1 n-—1)
S -1 = :
F=(n-1) |

R R,

(véi mat phang £ 0)
RE
= = f }0 = 20cm.
n-1 1,5-1

Do d6 khoang cach ngan nhat ctia/lal,,, = 4f = 80 cm.

min

b) Véi l = 90em > [, thay gia tri caa [ vao (1) ta cé phuong
trinh:

d? - 90d + 1800 = 0.

Phudng trinh nay ¢é 2 nghiém : d, = 30em, va d, = 60cm,

Nhu vay ¢6 2 vi tri caa thau kinh (tdi vat AB). Suy ra hai
vi tri tudng ing cua anh:

d, = Ef-l-‘:f—f- = 60cm
va d’, =30em.

Ban doc tu vé hinh (chid ¥ chon ti xich thich hgp cho d, d', f,
con vat AB thi c¢6 chidu cao thich hdp dé vé anh duge thuan
tién).

Do phong dai tudng dng véi hai trusng hop do (c6 thé thay
ngay sau khi vé anh);

d’,
k|=— EI-':-'SE
Vvd kzz-ﬁ"i'_']_
d, 2
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BAI 15 Trong cac trudng hdp hinh vé sau day (Hinh D.3, a
va b); xy 1a truc chinh cua thiau kinh. S’ la anh cua
diém vat S, chiéu truyén cua anh sang tu tral sang
phai. Hay cho biét tinh chdt caa S, 8 va cua thiu
kinh. Xac dinh quang tAm O va cac tiéu diém chinh
cua thau kinh.

# S,
. g
.
X ¥ X
a) b)
Hinh D.3
LOI GIAI

a) N6i S8’ ciat xy tai O, O
la quang tdm cua thau kinh. §  °C
la vat that, vi d cing bén véi
anh sang téi; S' la anh ao, vi @
cung bén vdi anh sang téi.
Thau kinh L cho vat that S,
anh ao S’ cung chiéu va nho
hon vat (hay khoang cach tu S’ L

k |

dén L nho hon khoang cach tu
S dén L), nén L la thau kinh
phan Ki.

Hinh D.4

Dé xac dinh tidu diém chinh I, ké tia tdi SI song song vdi
truc chinh xy. N6i S'I (dudng nét dit) cat truc chinh tai F', F' la
tiéu diém anh chinh. Lay F 461 xdng vai F’ qua O.
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xac dinh dude quang tam O
(Hinh D.5) S la vat that, S la e

b) Tuong tu nhu cau (a)) ta

o

anh ao. Thau kinh L cho vat ? \

that S mot anh ao 8’ ¢6 khoang
cach dén L 1dn hon khoang cach
ttt S dén L nén L la thiu kinh
hoi tu. Cang tuong tu nhu cau
(a)) ta xac dinh dude cac tiéu
diém F va F'.

%P 0 Frov

vl
Hinh D.5

BAI 16. Mot thau kinh phan ky ¢6 tiéu cu f = ~25¢m cho anh

36

cach vat 56,25 cm. Xac dinh vi tri, tinh chit cua vat
va anh. Tinh dé phdong dai cho mdi truong hop.

LOI GIAI
Theo dé bai ta cé:
l=|d+d]| = 56,25cm: (1)
df 25d
| (2)
d-f d+25
a) Truong hgp d + d' = 56,25. Ta c6:
d + {* 25d ): 56,25
d+25
=  d?-56,25d - 1406,25 = 0 (3)

Phuong trinh (3) ¢6 2 nghiém: d, = 75em va d, = 18,75 em.,
Véi d, = 75 cm (vat that), ta cb
. 254,

d'y = - = - 18,75¢cm (anh ao).
d, +25




Vaid, = -18.75cm (vat ao) ta co d’, = 7Hem ( anh that),

Do phong day

L o i v y i
k, -.1 L= 0,25 20: anh va vat cung chiéu;
d,
k. - —-l--'i =4 > (: anh va vat cung chiéu.
d,
b) Truang hap d + d" = - 56,25 em. Ta ¢6 phudng trinh:
d* + 56.25d + 1406.25 = 0 (4)

Phuong trinh nay vé nghiém (A < 0)

Vay ¢6 2 vi tri cua vat va anh tudng ang d trén (truong hdp a).

Ghi chu: C6 thé vé hinh dé kiém tra. Can cha y vé vat ao
va anh ao bang nét dut. Mudn vé vat ao (vé dau trén A cua vat,
ching han), danh dau diém A ¢ sau thau kinh (theo chiéu
truyén anh sang), roi vé hai tia tdi ¢6 duong kéo dai giao nhau
tal A: mot tia song song vdi truc chinh con tia tha hai di qua
quang tam (noi OA). Khi d6 cac tia khae xa qua thau kinh giao
nhau (hoiic duong kéo dai giao nhau) tai A' la anh cua A.

BAI 17. Vat sang AB dude dat vuéng goc vdi truc chinh caa
mot thau kinh héi tu va cach thau kinh 36cm; ta thu
duge anh A B, caa AB trén man E dat vudng goc véi
truc chinh. Dich chuyvén AB mdt doan 6ecm vé phia
thau kinh. Hoi phai dich chuyén man E nhu thé nao
dé thu dude anh A,B, cia AB. Cho biét A,B, =
1,6.A,B,. Tim tiéu cd cua thau kinh va d6 cao cua cac
anh A\B, va A,B, biét rang AB = 1 cm.

LOI GIAI

Vi vat va anh dich chuyén cang chiéu, nén khi vat AB tién
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dén gan thau kinh ta phai dich chuvén man E ra xa thau kinh

dé thu duge anh cta AB trén man.

Do phong dai cua anh A, B, la:

Vi vat that, anh that nén
d,>f

=k, <0 (anh va vat ngudc chiéu nhau).

Hodl  Jofestez e

d-f 36-
Do phong dai cua anh A,B, la:
d, f
d, f-d,
vl d, =d, - 6 =30cm
Tudng ty nhu trén, ta co

k2=—

Ta c6 AB, =|k |AB,

Theo dé bai A,B, = 1,6A,B,,
Dodétace |k,|=1,6]k,|
Tu (1), (2) va (3), suy ra
(36 - ) = 1,6 (30 - )
=  f=20cm

Tut do: k.| =

38
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AB, = [k |AB = "Z_ = i

20

' " 30-20
;';._::}3: k| :"\L[_-} . 2{‘.]'['1.

Y

BAI 18, Khoang cach tu vat dén tiéu diém vat cua moét thau
kinh hdi tu biang 1/4 khoang cach tir anh that ctha vat
dén tiéu diém anh ctia thau kinh. Tinh d6 phéng dai
dai cua anh do.

LOI GIAI
Goi x la khoang cach tir vat dén tiéu diém vat (x > 0).
Khoang cach tir anh that dén tiéu diém anh la 4x.
Vi tri cua vat va anh la:
d=f+x(d>0)
d=f+4x(d >0):

Ta cé: d’:i
d-f
U Ty (f + x)f
(f+x)-f
=5 4x? = -,
f
S (= —.
uy ra X S
Do do dzfﬁ-x:%f—l;

d'=f+4x = 3f

Do phong dai dai cua anh;
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dl ¥ s .o .
k = - 2 < 0 (anh ngude chiéu var vat),

Ghi chu: Mot cach khai gquat, néu goi x' la khoang cach tu
anh that dén tiéu diém anh, tuong tu nhu trén ta cé hé thuc:
xx' = 2

BAI 19. Mot vat sang AB duoe dat vuong goc vél truc chinh
cia mét thau kinh phan ky va cach thau kinh mot
khoang d,, cho mét anh A,B,. Cho vat tién gan lai
thau kinh mét doan 40cm thi anh cua vat bay gid la
A,B, cach A,B, mot khoang 5cm va co d¢ lon gap doi
anh trude. Tim tiéu cu cua thau kinh va vi tri ban
dau cua vat.

LOT GIAI

Théau kinh phan ky ludén luén cho vat thit mot anh ao cang
chiéu vdi vat.

Luc dau vat cé vi tri d,, va do phong dai anh la:

f
k, = ——. (1)
YT fed,
Lce sau, vat ¢é vi tri
d, =d, - 40
va do phong dai anh la:
f f
k,=s———z ————, (2)
" f-d, f-d +10
Theo dé bai k, = 2k,. (:3)
Do dé f g 1

f-d +40 ~f-d,
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= d, =+ 80 (4)
Mat khac

d - _d_'i_‘

d -f

e il

od, - f

‘5"(3.1 d.; = d1] + E‘,

(d, —40)f d,f
suy ra i +
(d, -40)-f d,-f
Thay d, ta (4) vao (5), ta rat ra
¢ = 400
= t=-20cm (vi la thau kinh phan ki).
Tu (4) ta dudge:

d, = -20 + B0 = 60cm.

5 (2)

BAI 20. Mot diém sang A dat cach man E mot khodng
a = 50cm. Trong khoang gitta A va E ngudi ta dat mat
thau kinh L sao cho A nam trén truc chinh va L song
song vdi E. Khi tinh tién thdu kinh theo truc chinh
trong khoang gida A va E ngudi ta thdy vét sang trén
man khéng bao gio thu lai thanh mét diém; nhung
khi L. cach E mot khoang b = 20cm thi vét sang trén
man ¢6 ban kinh nho nhat.

1) Tinh tiéu tu cua thau kinh L.

2) Tinh duong kinh nho nhat cua vét sang trén man.
Biét rang thau kinh L ¢6 dang phang 15i, thuy tinh
lam thau kinh c6 chiét sudt n = 1.5 va cho day
nhat cua thdu kinh do duge 0,2cm.
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LOI GIAI

1) Theo dé bai, diém héi tu :
A’ cua chum tia 16 luén & sau
man E. Ta ¢6 dudng di cua
chum tia sang tu A dén A’ nhu 2 d
trén hinh D.6. Dua vao tinh

F
b =
chit caa cac tam giac déng dang /

trén hinh vé (Hinh D.6) ta cé:

r_d-b . b ‘
. e q Hinh D.6

r' 1 1Y) (d ] a d a |
e amm ] sgloecdy (Sef o po = 2 (1)
r (f d] [f d f f
Véi r’ 12 ban kinh vét sang trén man, r la ban kinh vanh
ngodi cua thau kinh. Pé tim gia tri nho nhat cta r’ khi d thay

déi (thau kinh dich chuyén) ta 1dy dao ham biéu thdc trén theo
d va cho dao ham bang khéng, ta co:

1 a _
f d*
= d=J5f
Do d6 @8 sd exlat,
- by’ 50 - 20)* |
suy ra f= 8 b}~ = (—ti = i = 1dem,
a 50

2) Ta tinh ban kinh r cua vanh ngoai thiu kinh dua vao
hinh D.7. Ta co:

r =OH(2R ~OH) .

vdi OH = 0,2cm. Tiéu cu cua thau kinh dude tinh theo cong thuc:
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1
— =(n - 1}—— - .
f R s
= R=(n-Df
) H r
= (1,5 - 1)18 n nZn
= 9 "" ?
Tadoé r = 1,9em. \H\ K
Theo (1) va (2)
d a
Hinh D.7

— = T

, a
L gin= (= +
d f f

véi d = Jaf = V50.18 = 30cm.

Thay sd ta dude
Pk OB,

r mn
Dudng kinh nho nhat cua vét sang trén man:
D =2r = 21cm.

min - N

E. HE QUANG HOC

1. Hé quang hec (quang hé) gom cac phan t, nhu thau
kinh, guong, ban mit song song, ludng chat phang, lang kinh...
ghép vdi nhau.

2. Anh ciia vdt AB qua (tao bdi) phan ti thi nhat trd
thanh vat déi véi phan ti tha hai, anh qua phén ti thi hai trd
thanh vat d6i vdi phan it thi ba... Va anh tao bdi phan i cudi

cung chinh la anh ctua vat AB tao bdi ca hé.

a) Dé xac dinh anh lin ludt tao bdi cac phan ti, ta ap dung
cac cong thire da biét, cho phép xac dinh vi tri va do 16n (d6 cao)
cua anh.
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b) Muén vé anh cua mot diém cia vat, ta xét dudng di cia
hai tia sang phat ra tu vat di tdgi hé: vé that dung dudng di cua
tung tia sang di tu vat dén phan o tha nhat, khae xa qua (hay
phan xa trén) phan tu da, roi di tiép tdi phan td tha hai... Néu
hai tia 16 cuéi cung giao nhau tai 1 diém thi ta ¢6 anh that; con
néu dudng kéo dai cua chung giao nhau thi ta ¢6 anh ao.

3. Thuong gap quang hé dong truc (cac phan t c6 cung
truc chinh) pho bién la truong hop quang hé déng truc 6 hai
phan ti (gudng - guong, gudng — thau kinh, thau kinh - thau
kinh...). Khi d6 vat AB dat vuong goc vdi true chinh caa hé ¢o
anh A'B’ tao bdi hé cang vuong goc vdi true chinh.

a) Hé hai thau kinh
Sd do tao anh:

L, (f Lo X5
AB —_t[—i" A B, —-"{u_)"' AB, = A'R
1 a4 Bz 2
; d,f, " o < . "
d, » d, = ——i—-——i—.; d, =7 -d, (vdil>01a khoang cach
a -1
, d.f,
hai thau kinh) » d', = ——
a1 thau kinh d’s a T

Néu d, > 0 : anh A'B' (A,B,) la anh that; néu d', < 0: anh
AR’ la anh ao: néu d', =~ : anh A'B" d xa v6 cang, chum tia lo
khoi L. (hé) 1a chum song song.

Do phong dar anh:

d" 1{ d,) d,d,
4,7 4,

Néu k > 0: A'B' cung chiéu vai AB: néu k < 0 : A'B’ ngude
chiéu vdi AB. Do 16n (d6 cao) ctia anh - A'B" = |k|AB.

b) Hé hat thau kinh ghep sat (1 = 0): twong dudng vot mot
thau kinh co do tu D) - D, + D,. va bin toan quy vé xét anh cua
vat qua thau kinh L ¢o do tu D duge dat tai vi tri caa L (va L,).
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¢) Hé thau kinh - guong,

+ Néu vat d ngoai hé, so do tao anh la:

I‘{! } {1“ ) l
AB \,B j\ B, \ 5 o N
Ry =% Bip= dﬁ' dy=i-d,; dy= d,f, :
d] _f1 d.___. __f‘z
d, = - d; Ao ol
d:; - f‘|
Do phong dai anh:
d.d.d
]'{:']'{ kk :—]—"-J'!'._
T ddg,
V‘a A*Bt :|k|‘AB.

Néu G 1a guong phang thi d, = -d’, va phép tinh don gian
hdn.

+ Néu vat o gita thau kinh va guong thi vat co 2 anh:
~ Anh 1 tao béi thau kinh;

— Anh 2 ¢6 sd d6 tao anh nhu sau:

AB —G , AB, —L A,B,

d) Hé thau kinh guwong gheép sdat (1 = 0) thi hé tudng duong
mot guong cdu c6 dé tu D = 2D, + D,, va bai toan quy vé xét
anh cua vat qua mo6t guong cau c6 do tu D dat tai vi tri cua
thau kinh.

e) Hé hai guong déng truc. Tuy theo yéu ciu cua dé bai can
phai xét bao nhiéu lan phan xa trén cac guong ma ta c6 biy
nhiéu anh trung gian cta vat, va anh tao bdi lan phan xa cud
cung chinh la anh cuaa vat phai xét. So do tao anh nhu sau:
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G G G
AB — 1 3 AB, —=2 5 A,B, —1 3 A,B,...

Ap dung cac cong thic va phuong phap tinh toan giéng
nhu cac trudng hdp trén.

BAI 21. Guong phang M dat

vuong goéc véi truc 2 .
chinh cua mét guodng
cau lom G (¢6 tiéu cy

f = 40c¢m), cach G mét  o:
khoang ! = 80cm. Mét
vit sang AB = lem
dat wvuong goc vdai
truc chinh cua G céach

AW L L L AR T bt

G mot  khoang Hinh E. 1
AO = 50cm (Hinh
E.1).

Xac dinh vi tri, tinh chat va dé 1én cua anh, vé duong
di cia anh sang, sau ba 1an phan xa lién tiép cho hai
truong hop:

a) Anh sang phan xa trén M trudc;

b) Anh sang phan xa trén G trudc.

LOI GIAI
a) Truong hop 1 (Hinh E.2)
So d6 tao anh:
AB%:;I Aﬁ,ﬁl Angﬁng;.Bg = A'B’
Theo dé bai ( H.E.1)
d,=1A=1-A0=30cm;
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d, = ~-d, =-30cm;
M

]

d,={-d,=80+30 B B,
=0 % N
=1 T0chi !”/W/ :
df 440 o -/c/‘%‘%ﬂ-‘ e
U oy cabiBie sy SRR 4 - A,
o gy L] 4
120
d,={-d,= — cm
7|
; Hinh E.2
d i:"daz_lzo cm
= - 17,1cm.

Anh A'B' la anh 4o cach guong M mét doan 17,1cm.

D6 phéng dar.

dd,d, 7

Anh A'B’ ngude chidu véi vat va co dd 16n:
A'B = \k‘AB = (0,57cm.

Vé duong di cua anh sang: Hinh E.2.

b) Trung hop 2 (Hinh E.3)
So d6 tao anh:

G M 3
ARG @ bg, @, g, dy e

A'B

Theo dé bai
d, = 50cm;
d.f

= 200cm;

47



G

- —

Hinh E.3

d', = -d, = 120cm;
d;=1-d', = -40cm;
d.f

d'y= —— =20cm > 0.

d, - f

Anh A'B’ 1a anh that cach G mot doan 20cm.
Do phong dai:

dyd,d,

k =
dd,d,

= -2 < 0: anh A'B’ ngugc chiéu

vl vat va cé d6 1én ;
A'B' =|k|AB = 2cm.

Vé duong di cua anh sang: Hinh E.3.

BAI 22. Mot guong cAu 1om ban kinh R = 20em, ¢6 truc chinh
thang ding, mat phan xa hudng 1én trén, Mot diem
sang A dat trén truc chinh cach dinh guong 30cm. Do
mot 1dp nude mong (chiét suat n = 4/3) vao guong.

a) Xac dinh vi tri va tinh chat cua anh cua A tao bdi

48



hé (coi nhu gom guong + ludng chat phang (khong
khi - nudce)).

b) Tim vi tri ctia A dé moi tia sang phat ti A truyén
qua hé lai tro ve A,

LO1 GIAI
a) Théu cu cua guong
Fe = iom,
2
So db tao anh: A —LECP_, A G o LCP [ 4 _ A

(Hinh E.4). AT

Xét anh A, tao bdi ludng chat phang khong
khi — nudc. Ta ap dung cong thuc dai s6 (bao
ham ca tinh chat caa vat va anh):

d n,

d' n,

Theo dé bai: d, = 30cm (vi ldp nudc mong);
n,=1;n,=n=4/3. Tudo

d,=-nd, =~-=.30 = - 40cm,

A, 1a anh ao tao bdi ludng chit phéng, ¢ Hinh E.4
trudc guong, cach mat nudce, ciing tdc la cach
guong (vi 1dp nudc mong) moét khoang 40cm. (A’ 1a vat that déi
vdi guong). Vay
d, = -d’, = 40cm (vil = 0).

Ta co oy = it = 40 cm > 0 : A, 1a anh that tao
d, -f 3

hai G.

O trudc guong, cach guong 40/3 cm; A, 1a vat ao doi véi
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ludng chat phang. Ta co

d;=-d =~ 40/3 em (vi fap nudce nldng. [ = 0).
Ap dung cong thic ludng chat phang (nuoe - khong khi) ta
co:
d, n
d, 1

= d’:,,:—El-‘i = 10cm > (O
n

Anh A’ cua A tao bai hé la anh that, cach guong 10cm.

b) Moi tia sang phat tir A truvén qua hé lai trd vé A, diéu
dé 6 nghia 1a anh A’ trang véi A. Theo so do tao anh néi trén,
dua vao tinh thuan nghich cua su truvén anh sang, ta nhan
thay rang: muén cho A’ trang vdi A thi A, phai trung véi A,
nghia la:

d,f
d,-f
= d-‘:_r: 2f
Nghia la A, trang vdi tam guang C. Ta co
d,=~d,=-2f = - 20cm

bé xac dinh vi tri cua A, ta ap dung cong thic ludng chat
phﬁng:

d,

. P
d', n
= d;=- —d-L = E(—J— = 15¢m.
n 4.3

Vay muon cho moi tia sang phat tit A truyén qua hé lai trg
vé A, diém sang A phai dat cach guong 15cm.
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Ghi chu: Co thé giai bai toan bang cach khae, néu coi lép
nudec mong nhu maot thau kinh nude phang - 161 va hé gom
guong va thau kinh ghép sat (khic vai yéu cau cua dé bai). Khi

R 20

dé tiéu cd cua thau kinh la f, = —— = ——— = 60cm. Do tu
n-1 413~1
cua hé thau kinh - gudng ghép sat la:
D230+ Doz 2 ey iqdiﬁp,
f f 3

1

va hé tuong duong vdi mot guong ciu co tiéu cu

ty, = L O m = 7,5cm.
D
Anh A’ duge xac dinh bing cong thuc:
df
d‘ = '""_'h_.""t
d-f,
Vil d = 30cm,

Suy ra d' = 10cm (trung véi d, d bai giai). Mudn cho A’
trang véi A, ta phai co:
d =d
= s80,= 15em;

trung vdi két qua cua bai giai ¢ treén.

BAI 23. Diém sang S dude dat trén truc chinh cua mot guong
cdu lom G (ban kinh R = 10cm) cach guong 16cm.
Trong khoang gitta vat va guong ngudi ta dat vudng
goe vdi true chinh mot ban mit song song B (Hinh
E.5) bé day e = 3cm, 1am bing thay tinh chiét suat
n=1,5.
a) Xac dinh vi tri va tinh chat cia anh S’ caa S tao

bdi hé.
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b) Tim wvi tri caa S
dé S’ trung véi S,

t'l
: : 7
LOI GIAI %
; i // * 3
a) So dé tao anh: : %
S JEL)Sl B///

(G) » S, (B) > S’

S la vat that déi véi ban
mat song song, ¢6 anh S, la anh ao, cach vat theo chiéu truyén
anh sang mot doan

Hinh E.5

n

S5, :e(l—l) = lem

Do d6 S, cach gudng G:
d = 08, =085 - 8§, = 16em

df
Ta c6 d=——,
ac d_f
vdil f:—lizﬁcm.
2
d’=1_5'5_ :7'5cm}0
15-5

S, 1a anh that cach guong 7,5cm.

Tuy theo vi tri cia ban B, ma S, 1a vt that hoac vat ao do6i
véi B. Néu S, 6 trude B theo chiéu truyén anh sang (Anh sang
phan xa tlt guong), nghia 1a B cach guong mot khoang 1dn hon
7.5cm, thi S, 1a vat that déi vdi B, vi do 46 S' 1a anh ao con néu
S, d sau B theo chiéu truyén anh sang, nghia 12 B cach guong
mot khoang nho hon 7,5cm thi S, 1a vat ao déi vdi B, va do dé6 &
sé 1a anh that. Trong ca hai truong hgp 46, anh S’ déu cach vat
S, theo chiéu truyén anh sang, tic la theo chiéu ra xa guong,
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mot doan:

8,8 = {'(1 - ]—} = lem
: n

Do do anh 8 tao hai hé cach guong 7.5 + 1 = 8,5cm.

b) Theo so do tao anh néi 6 cau (a), dua theo tinh thuan
nghich cua sy truyén anh sang, ta nhan thay: muén cho &
trung vdi S thi S, phai trung vaéi S,, nghia la phai cé:

d = d
df
d-f

o d=2f=10cm,

Nghia la S, phai tring vdi tdm guong. Do d6 S phai cach
guong:
05=05,+8,5=10+1=11lcm.
(Va khi d6 S’ 1a anh that!).

BAT 24. Hai guong cau, mot guong 161 G, tiéu cu f, = -10cm va
mot guong cau 1om G, tiéu cu f = 10cm, dude dat dong
truc, mit phan xa huéng vao nhau, hai dinh cach
nhau ! = 25cm. Diém sang S duge dat trén truc chinh
cach G, 10cm. Xac dinh vi tri va tinh chat cac anh
cua S tao bdi hai guong. Vé duong di caa cac tia sang
phat tu S.

LOI GIAI
a) Truong hop 1. Xét cac tia sang tdi G, truée (Hinh E.6).
Sd 46 tao anh:
i Gy o Gy

S""""‘—"""‘FS] —‘—--"'“‘“.'S-‘,_'L _;_FS;;-..

d2 dlg d3 dI3
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Xét anh S, :
Theo dé bai
dl - OIS = 10(?1"!'!;

== 3o
1 |

_ 10(=10) _
10« =10y

-bem < 0

Hinh E.6

Anh S, 1a anh Ao, cach G,
mot doan Sem.

Xét anh S,
d;=1-d,=25-(-5) = 30cm;
= dy= L, = .10 = 15em > 0.
d,-f, 30-10

Anh S, 1a anh that cach G, mot doan 15em, tie 1a cach G,

mot doan
dy={-d,=25-15= 10cm.

Vay S, trung véi S. Nhu vay
sau hai lan phan xa lién tiép
tréen G,, réi trén G,, chum tia
sang lai hdi tu tai S. Do dé cac
lan phan xa tiép theo sé lai cho
cac anh S, va S,. Nhu vay ta cé
hai anh nhu ¢ hinh E.6.

b) Truing hop 2: Xét cac tia |
sang tdi G, trude (Hinh E.7). Hinh E.7
Sodétaoanh: S—CG: 5, G g G g

Theo tinh thuan nghich cua su truyén anh sang, ta suy ra
ngay rang: $', = S;; 8, = S, = S. (Xem hinh E.7). Nhu vay
trong moi truong hgp ta cé tat ca hai anh 1a 8, va S..
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BAI 25. Cho quang hé gom
thau kinh hoi tu L c6
tiéu cyg £ = T0em wva

mot  guong  phang
G dat vuong goc vda
truc chinh cua L. mat
phan xa hudng vao
maot

. va cach L

khoang /.

2]

I l‘ji

O H -
v

Hinh E.8

a) Mot vat sang AB = 1.3cm dat vudng géc vadl truc
chinh cua L, cach L. mot khoang d, = 35cm. Xac
dinh vi tri, tinh chat va dé 16n cua anh A'B’ cua
AB tao bai hé khi! = 25em. Vé anh.

b) [ phai co gia tri bang bao nhiéu dé cho dé 16n cua
anh A'B' khong phu thuéc vao vi tri cua vat AB.
Tinh do phong dai cua anh khi do.

LOI GIAI

a) So d6 tao anh:

I.l' > ATB!

i" 5 3 G /
AB “ dI dll » .\] 1;1 —‘{‘I:——H—.E—) .lil.-:B-.{
Ta co i, = 356m
R -—gl-f—— = 14em;
d, - f
d,=1{-
= d,=-d,=-1lem

d;; = f"‘ d'- = 25 + 11 = 36":“1
d

* 13,8cm >0

dy dy

d,=25-14=11lcm

b



Anh A'B’ cua vat tao bai hé la anh that, cach thau kinh
13,8cm.
Do phong dar:
_ dl] d".f d!lﬁ 1';:

fomerlatidi o 2 B @
dd,d, 13

anh A'B’ cung chiéu véi vat va cd 0 lan la

3
A'B = |klAB = —;; % 1.3 = 0.2em.
Vé anh (Hinh E.9).

w

RUTSARAALART ARLRRALE AR AR AR AR RSN

Hinh E.9

b) Bay gio d, val cé thé thay déi. Ta cé

B d, f ﬁ__li}d, +
'"d, -f d,-10°
dz:i"d‘ﬁ
dy=-d,=d',-Lidy=1-a,=l-(d, -0
=2l -d',
do- 2(ld, - 5d, -100)
3= T
d; - 10
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Do phong dar -

S S o
[ - d'l f —d:‘:_

- 50

(1 - 10)d, 10/ +50

Theo biéu thue trén cua k ta thav khi / = 10em thi k ¢o
cung mot tri s6 vdl moi d,. Vay anh A'B’ cé do 1on khong doi
khong phu thude vao vi tri cua AB khi l = 10em. Khi dé k = ~1.
(Anh ngude chiéu vai vat va co d6 16n bang vat).

Ghi chu: Dé cho 161 giai bai toan dude gon, trude hét co the
tim biéu thdc cua d, va k nhu ¢ cau b). Sau dé vdi cau (a) thi
thé vao d6 d, = 36cm va [ - 25e¢m. Con véi cau b) thi lap luan
nhu trén.

BAI 26. Cho quang hé dong truc gom mot thau kinh phan ky
L. ¢6 tiéu cu 10cm va mot guong cau lom G c¢é ban
kinh R = 20cm, mat phan xa huéng vao L.. Nguoi ta
nhan thay khi chiéu vao thau kinh mot chum sang
song song vdi truc chinh thi sau khi di qua thau
kinh, phan xa trén gudng lai 16 qua thau kinh, chum
tia 16 song song vl truc chinh.

a) Tinh khoang cach [ gita L va G.

b) Diat mot vat sang AB vudng goc véi truc chinh, ¢
trude thau kinh. Ching té riang hé luén ludn cho
ta mot anh ao bang vat.

¢) Dat vat cach thiu kinh 15em. Tim khoang cach tu
anh tao bdi hé dén guong. Vé anh,

LOI GIAI
a) Chum sang song song vdi truc chinh cé thé coi nhu dng

57



vdi mot diém sang S d vo cue trén true chinh,

Sd do tao anh:
L{F)) S G(F,) s I.
Ld, dy, 'd; a, ‘d; a5

Theo dé baitaco Sva S

ot

G Xa Vo CUc;
d;=x va d'y =w
Vid, ==, taco
db=die 10em:
d;=l-d",=1+10
Vid';=o nén
d,=f, = - 10cm,

va tu dy =I-d',,
suy ra d,=1-d;=1+10.
Nghia la d’, =d,
=5  dy= 25 =R =20ehi
Tu dé [=d,- 10 = 10cm.

b) Sa d6 tao anh cua vat AB:

L B . 2
———A, B, —*A,B, —* A'B'
ABdi d, 'd, d dy d'y
: : df, _ '“E'f_l..:_
Ta co dl-rf—d1+lﬂ'
L d=l-d =10 Y4
d *lﬂ
d.F
o aSE0E
T ot

n8

10(2d, +10)

d, +10



V(i

S .
£ .~ 10em

‘i

g ol E e
d,
2d, + 10, : '
dy={-d,=10- 10(2d, +10) 10(d, +10)
d*. dt
= dy= ﬂ‘"f“— = - (d; + 10)
d, -f

Vid, > 0nénd’, <0:anh A'B luén luén la anh ao.

Do phong dar:

anh A’'B’ cung chiéu vdi vat va bang vat.

¢) Thay d, = 15c¢m viao biéu thie caa d'y ¢ cau (b) ta duge

d’; = - 25cm: anh A'B’ cach thau kinh 25em va nam cung phia
véi guong so vdi thiu kinh. Vay anh A'B’ cach guong la

25 - = 15cm.
Vé anh. Xem Hinh E.10.

iG)
(L}
W
B
____________________________ ¢
iy i
- ]
oy I
[
> - i
By
Y S '
iy
-

Hinh E. 10
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BAI 27 Cho quang hé dong truc gom hai thau kinh, thau
kinh phan ky L, ¢6 ti¢u ey f, = ~30cm va thau kinh
hér tu L, ¢ tiéu cy f, = 48em. dat cach nhau mot
khoang [. Dat trude L, mot vat sang AB = lem, vuong
goc voi truc chinh va cach 1., mot khoang bang 88cm.
a) Mudn cho anh A'B’ cua vat qua hé la anh that thi/
phai thoa man diéu kién gi”

b) Vdi [ = 68cm, hay xac dinh vi tri, tinh chat va do
16n cua anh A'B’.

¢) Xac dinh / dé A'B’ 1a anh ao ¢o do lan bang 1,6cm.

LOI GIAI
o 3 L,
a) So d6 tao anh: AB ] : . A]B:{z ~[,Eu;

Ta biét thau kinh phan ky L, cho vat that AB mét anh ao,
do do d’, <0. Vi tri cua vat A\B, doi véi L. d, = - d’, > 0, nghia
la A,B, la vat that d6i vdi L,. Muén cho anh A'B’ tao bdi L, la
anh that, ta phai cé diéu kién d, > f, hay

I d’l - r’.’, [1)
Theo dé bai:
d| = 88""£
. ~-30(88 - [)
=% | =
1181
‘ 3 ] __f',i L 88] 4 96

s . Joill wly 3088 -1) -/ + 88142640

1181 118
Vay diéu kién trén tro thanh:
2 %
o +83I4 2640 -
118 -/
Vi 0 <! < 88
= (118-0D>0

60



nén muon cho (2) duge thoa man, ta phai co:
[ — 136/ + 3024 <0
Phuong trinh
I? - 1361 + 3024 =0
cO hai nghiém [, = 28em va {, = 108cm.
Suy ra 28 <1< 88cm

(vi theo dé bai /< 88em).
b) Véi [ = 68cem, ta ¢6
d, = 88 - [ = 20cm

d,f,
dl _fi

8 d; = =-12cm

df,

d, = ——2=— = 120cm > O:
od, -f,

A'B' 1a anh that cach thau kinh héi tu L, mét khoang 120cm.

D6 phéng dar:
=ddy 9
dd, 10

anh A'B’ ngugc chiéu vdi vat va ¢6 do 1on:
A’B’ = |k|AB = 0,9cm.

< 0

c) Muén cho A'B’ 1a anh ao, ta phai cé

l < 28cm
Do phong dai :
f fy
k=k.k,= ——.
TR f -d, £y -ds

Duya vao cdu (a) ta tinh duge:

(3)
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1440
~ Pt
Theo dé bai 1k| 8 él—-EE = 1.6
AB
Vi A'B’ la anh ao, nén theo cau (a) thi
[* - 1361 + 3024 > 0,
1440
I* -1361 +3024
Suy ra phudng trinh:
=186 #2124 =0

Giai ra ta dugc

do d6 ta 6

= 1,0

[,=18cm va L= F18cmi.
Theo diéu kién (4) ta suy ra két qua [ = 18em.
Ghi chu:
+ Cé thé giai chu (a) bing cach khac nhung tinh toan phitc
tap hon: Tinh d'; theo [, sau dé dat diéu kién d’, > 0.
+ V§i cau ¢), vé nguyén tic, ta co ‘lq = 1,6, nghia la ¢6 hai

trudng hop k = 1,6 va k = -1,6, va vé nguyén tic phai xét ca hai
truong hop va lap luan dé tim ra két qua. Nhung & trén, dua
vao cau (a), muon A'B’ 1a anh ao, ta phai co d, <f,, suy ra

1, - 1361 + 3024 > 0,

nén c6 ngay k = 1,6 (khong phai xét thém truing hgp k = -1,86,
trudng hgp nay sé bi loai bo khi tinh toan cu thé).

F. MAT - CAC DUNG CU QUANG HOC

1. Vit kinh cua mdy anh 1a mdt thdu kinh hoi tu (hoac mat
hé thau kinh tudng dudng vdi thau kinh hoi tu) cho anh cua vat
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can chup hién rd trén phim anh).

2. Thuy tinh thé cia madt 6 vai tro nhu vat kinh ctia may
anh. con vong mac co vai tro nhu phim.

1) Vi mat chi ¢ thé diéu tiét trong mot pham vi nhat dinh
nén mat chi nhin vo vat khi dat trong gidi han nhin ré, tu
diém cuc can C. dén diém cuc vién C,. Khi nhin vat ¢ diém cuc
vien C, mat khong can diéu tiét (nhin lau khong thay moi, mat
4 trang thai nghi). Con khi nhin vat dat d diém cue can C, mat
phai diéu tiét td1 da (rat chong moi mat).

b) Mdt binh thuong, khong co tat c6 diém cuc can cach mit
tir 10cm dén 25¢m (thudng ldy D = OC, = 25c¢m), con diém cuc
vién d xa vo ciing (OC, =) (O la quang tam cua thuy tinh thé
cua mat).

¢) Mat can thi co diém cuc vién ¢ tuong doi gan mat va co
d6 tu 16n hon mat binh thuong. Thudng sua tat can thi bang
cach deo thau kinh phan ki.

d) Mat vién thi 1a mat khi khong diéu tiét, tiéu diém cua
mit nam sau vong mac; diém cuc can xa hon mat binh thudng.
Thudng sta tat vién thi bang cach deo thau kinh hai tu.

e) Goc tréong cua vat AB:

AB
a = -—-—.

OA
Piéu kién dé phan biét hai diém A va B la

tga =

a2z o

min

1 .
vl o, = 1 = rad (nang suat phan li).
SR, RNk

3) Kinh lup 1a mot thau kinh hoi tu (hodc hé thau kinh) ¢6
tieu cy f nho (ching vai ecm), 6 tac dung lam téng goc trong.

Do boi giac cua kinh lap:
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oL D
(T o @ |1{| A
5o d| !
vdi k 1a do phong dai, ! 1a khoang cach tir kinh dén mat.
Khi ngam chiing d vo cuc (anh cua vat 6 diém cuc vién);
b 0,25
G, =—=

£ f(mét)

x

4) Kinh hién vi gbm vdt kinh (co tiéu cu nho) va thi kinh
(c6 val tro nhu kinh lap).

D6 phéong dai cua kinh hién vi:
G=kG,

vai k, 1a do phéng dai cua vat kinh, G, 1a do boi giae cua thi
kinh.

Khi ngam chitng d vo cuc:

D
= L

véi & = F',F, 1a dd dai quang hoc cta kinh hién vi.

G

5) Kinh thién vdn gom vat kinh va thi kinh 1a cac thau
kinh hdi tu, ¢6 tac dung lam tiang géc tréng cua nhitng vat ¢ rat
xa.

Khi ngam chitng 8 v6 cuc, do béi giac cua kinh thién van la:

o -2 5

a; L

BAI TAP

BAI 28: Vat kinh cua mot may anh 1a mét thau kinh hoi tu co
tiéu cu f = 10cm, ban kinh md 0,5¢m. Phim chi dich
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chuyén trong doan cach vat kinh td 10em dén

12.5cm.

1) Tim khoang cach gita cac vi tri cta vat d€ cé anh
ghi duge trén phim (goi la chiéu sau cua truong).

2) May duge dung dé chup anh mét vat cach may
10,1m.

a) Xac dinh vi tri dat phim dé c¢6 anh ro cha vat.

b) Gia su ngay lac diéu chinh dude vi tri dat phim
ding nhu trén thi vat lai chuyén déng hudng vé
phia may vdi van toe 1m/s . Héi ngudi chup cé thé
bAm may cham nhat 13 bao nhiéu lau dé anh trén
phim con cé thé coi la r3? Cho biét anh cta mot
diém vat dude coi 1a ré néu gidi han trong vong
tron ban kinh khéng qua 0,05mm (thdi gian md
man chan dude coi 1a tdc thoi).

LOI GIAI
1) Vi tri dat phim la vi tri anh cuaa vat tao bai vat kinh may
anh. Theo dé bai ta co:

di=10em = {
= d, = -ﬁ—f; = @0
d', -f
d,=12,6cm
d', f
— d, = —=— = 50cm.
©od,-f

Chiéu sau cla trudng la khoang cach tit diém cach vat
kinh 50cm dén vo cuc.
2) a) d=10,1m = 1010cm
= d'=—— =10,1cm:
d-f
Phim phai dit cach vat kinh 10,1cm dé ghi anh ré cta vat.
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b) Phim da dudce dat cd dinh. néu vat dich chuyén vé phia
may thi anh dich chuyén ra xa phim lam cho anh cé thé bi
nhoe. Xét chum tia sang phat ra ti mot diém vat A trén truc
chinh. Khi diém vat dich chuyén vach doan A A, = x thi anh di
chuyén vach doan A",A’, = x’ (Hinh F.1).

Hinh F.1
T hinh F.1, ta c6:
L% (1)
D X

vdi D 1a dudng kinh khdu @6 ciaa vat kinh, D’ 1a duong kinh
vong tron sang trén phim tao ra do vat dich chuyén.
bat D', = 2.0,05 = 0,1mm = 10'm la gidi han dé anh con ¢6
thé coi 14 rd theo dé bai, ta phai cé:
D <Dy (2)
T (1) va (2) suy ra:
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- L 1
oty X D (3)
b T
D,
Tu cong thde xac dinh vi tri cua anh A,
{j‘] + :‘:.‘ = (dt _ X)f
(d, -x)-f
vi1d'; = 10,1em; d, = 10,1m; f = 10cm, ta tim dude:
; X
X = 4
10°(10 - x) W
Biét D =2 x 0,5cm = 107%m, tit (3) va (4) ta tim dugc
< 10,2 =~ 5,05m.
2,02

Nhu vay thoi gian bAm may At phai thoa man diéu kién:
v.At £ 5,06m, vdi v 1a van téc cia vat.
505 505

Vv

Suy ra At € = 5,056s.

Vay mudn phim ghi dude anh cdon c6 thé coi la rd, ta phai
bam may khong tré hon 5,05s sau khi chinh nét.

BAI 29. Mot ngudi cé diém cuc vién C, cach mat 40cm va

diém cuc can C, cach mat 10cm.

a) Mit nguoi nay bi tat gi?

b) Mudn nhin thdy vat ¢ rat xa ma khong cidn diéu
tiét nguoi dé phai deo kinh cé6 dé tu bao nhiéu?
Cho biét kinh deo sat mat.

¢) Khi deo kinh d6 ngudi nay nhin thay diém gén
nhat cach mat bao nhiéu?
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LOT GIAI

a) Diém cyc vién C, cach mat mot khoing hiu han. Vay
mat nguoi nay bi tat can thi.

b) Goi f, la tiéu cu cua kinh deo. Theo dé bai ta phai ¢o
d=wx,d =- 0, =- 40cm (anh cua viat qua kinh deo la
anh a0 nadm tai diém cuc vién). Tir do
1 1 1
da

= fi=-40cm=-0,4m
Do tu cua kinh deo la

D= e ~2,5 diop.

Y

¢) Goi B la diém gin nhit ma mat deo kinh thay dude, ¢6 vi
tri xac dinh bdai

1 1 1

— e ——

d, d, f

vl d'y = — 10em. Suy ra

d‘H"fIr. _ (_10‘][_{%9}_,. = -‘?—E}-— = 13,3Cm+

dy = = =
"Td,-f,  (-10)-(-40) 3

BAI 30. Mét nguai ditng tudi ¢6 kha nang nhin ro nhiing vat ¢
xa khi mat khong diéu tiét, nhung dé nhin rd nhing
vat gin nhat cach mat 27cm thi phai deo kinh ¢6 tri
s6 +2 diop. Kinh mang cach mat 2em.
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1) Xac dinh khoang nhin ro ngin nhat khi mat khéng
mang kinh. Néu dua kinh dé6 vao sat méat thi nguai
ay thay dudc vat cach xa mat bao nhiéu?

2) Kinh vin dude mang cach mat 2em. Tinh d6 boi giac
cua anh khi ngudi Ay nhin mot vat d gdn mat nhat.
(Trich DTTS DH Quéc gia Tp. Ho Chi Minh nam

1996).
LOI GIAI
1) Tiéu eu cua kinh:
fis 1 :l = 0,bm = 50cm;
D 2
e af  (27-2)50 st

T d-f  (27-2)-50
Vay 0,C, = 50cm, va OC, = 50 + 2 = 52em (0, la quang tam
ctua kinh deo, O 1a quang tam cua mit).
Khi nguoi ay deo kinh sat mat thi O, trang véi O. Khi dé
néu ngudi d6 ngam chirng d diém cuc vién C, thi
d' = -0C, =0
va d=f=50cm.
Néu nguoi do ngam chitng ¢ diém cyc can thi:
d =-0C, =-52cm
va e S LORM 25,5 cm.
d-f (-52)-50

Vay khi deo kinh sat mit, ngudi 4y sé nhin thay cac vat
nam cach mit trong khoang 25,5 < d < 50cm.

2) Kinh vin dit cach mit 2em.

a) Khi ngam chitng ¢ diém cuc can thi dé boi giac G, biang
d6 phong dai dai (vi |d| + 1= D):
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~—| = — =2 lan,

‘ d| 50
d| 25
b) Khi ngdm chitng ¢ diém cuc vién, tic la ¢ xa v cang, thi
d6 béi gidc la (vi |d] = o vad=f):

G, = B Ui, 92 1,04 1an.
f f 50
(D6 phong dai khong lén hdn don vi bao nhiéu, vi khi khéng c¢6
kinh, thi vat dat cach mat 52cm, va khi deo kinh, chi dat vat
gan thém c6 2cm, nén géc trong anh 16n hon goc tréng vat val
mét trdn mot lugng khéng dang ké).

BAI 31. Mdt ngudi can thi cé diém cyc vién cach mét 45cm.

1) Xac dinh dé tu cua kinh can deo dé ngudi nay co
thé nhin rd cac vat d xa vé cung ma khéng cén
diéu tiét, kinh cach méat 5cm.

2) Khi deo kinh (kinh van cach mat 5cm) nguoi nay
c6 thé doc duge sach cach mit gan nhat 25cm. Hoi
khoang cuc can cua mit ngusi nay khi khéng deo
kinh la bao nhieu?

3) D€ doc dude nhing dong cht nho ma khéng can
diéu tiét, ngudi nay bo kinh ra va dung mot kinh
lap c¢6 tiéu cu f = Sem dat sat mat. Khi do trang
sach dat cach kinh lap bao shiéu? Do béi giac cua
anh 1a bao nhiégu?

(Trich Dé thi tuyén sinh Trusng Dail hoc An ninh
nhidn dan nam 1996).
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LOI GIAI

1) Vat & xa vo cung, anh cua né phai d tiéu diém anh F' cta
kinh deo. Vi kinh d cich mat 5cm, nén tiéu cu kinh phai co gia
tri:

f'| = 0C, - 00y = 45 - 5 = 40cm

= (),4m.
D6 tu cua kinh:

D= v = - 2,5 didp.

2) Vat dat cach kinh:
d =20 -5=15cm.
Do d6 khoang cach tdi anh la:

df
d=f

Khoang cach cuc can D, la:
D: = ‘dl] +o= 16(‘:1’1‘1.

s b =~ - 11lem

3) Kinh lap dat sat mat, anh cua trang sach tai diém cuc
vién nén: d’ = - 45cm. Do dé

d- d'f  (-45)(5) _

= = = 4,5
d-f (-48y-5
b6 bor giac thu duge la;
g e AR H
" a, Db, AB
_A'B" D,
B D
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=8 G = l —<
df D,
Nhung d| = b,
b <
G=—L= ~1—E x* 3,566 lan.
d 4.5

BAI 32. Vat kinh cta mét kinh hién vi ¢6 tiéu cu Hem, thi

kinh tiéu cu 4em. Vat duge dat trude tiéu dién kinh

vat, cach tiéu dién 0,1mm. Ngudgi quan sat, mat

khong c6 tat, khoang nhin ré ngian nhat la 20cm,
diéu chinh 6ng kinh (khoang cach gida hai kinh) dé
mat quan sat dude anh khong phai diéu tiét.

a) Tim d9 boi gide cua anh va dd dai quang hoe caa
kinh hién vi.

b) Nang suat phan li cua mat 1a 2' (1" = 3.107 rad).
Tinh khoang cach ngan nhat gida hai diém trén
vat ma mat nguoi néi trén con phan biét duge hai
anh caa chung qua kinh hién vi.

c) Dé do boi giac c6 dé ldn bing s& phong dai dai k
cua anh, ngudi quan sat phai diéu chinh dé dai
ong kinh bang bao nhiéu (vat va kinh duge giit ¢
dinh). Tim d6 bo1 giac do.

(Trich DPTTS DH Luat Ha Né1 nam 1996).

LOI GIAI

a) Khoang cach d'; tit quang tdm O, cia vat kinh téi anh

A,B, cua vat (cho bai vat kinh):

72



d.f

d‘l — . :
d, -f,
vl d, =05+ 0,01 =0,51lcm
= dy;%= 25500

Anh A,B, ¢ ding tiéu dién cha vat kinh (dé mat quan sat
dudge anh cua vat qua kinh hién vi khéng phai diéu tiét), do do
do dai quang hoc cua kinh la:

8 == d.] - fl = ECF)CTH

Do phong dai k, cua anh A,B;:

& :—f’~—:501§n
d d ~f

1 i 1

k,| =

=y

D6 boi giac ctia thi kinh:

GL:2=EQ:51§n
£, 4

Vay do boi giac cua anh tao bai kinh hién vi la:

G =lk,| G, = 250 lan

b) Goc trong vat AB (hai diém A, B con phan biét dude):

P I -4
(1 = ..[:_1.. — .%.-.l.j_‘.}g_— = 2!1.1_10-_“ rad
G 250

Khoang cach ! = AB cén tim la:

l=D.x=02.24.10°%m =048 m.

¢) D& d6 bai giac bing d6 phong dai dai thi anh cudi cung
phai d diém cuc can, tite 1a

d', =-D = - 20cm.
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Do dé: dy= —=* = — cm

D6 dai dng kinh 0,0, (trude diay biang d', + f, = 29,5cm) bay
gio la:
25,0 + -%0 = 28,833 cm

D6 phong dai caa anh:

dr

k=k;.k,=50 —a—"’_l = 300 lan.

Vay dd boi giac la
G’ = k = 300 1an.

BAI 33. Vat kinh cua mét kinh thién van ¢é tiéu cy f, va thi

kinh cé tiéu cu f,.

1) Vé duong di cua tia sang va su tao anh qua kinh
thién van khi ngadm chung ¢ vé cuc. Tim cong thuc
tinh d6 boi giac khi d6. Ap dung bing s&: f, = 15m;
f, = 1,26cm.

2) Dung kinh thién van trén dé quan sat Mat Trang,
héi c6 thé quan sat duge vat trén Mat Trang cé
kich thudc nhd nhat 1a bao nhiéu? Cho biét nang
sudt phan li cia mét 1a 2’ va khoang cach tix Mat
Trang to1 Trai Dat 1a 384000 km.

(Trich DTTS DH Giao thong Van tai HN),

LOT GIAI

1) Hoe sinh vé hinh nhu trong SGK Vat Ii 12 va tién hanh
lap luan, tinh toan nhu trong sach:
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tga = A,B,/M,.
tga = A B
Suy ra dé boi giac cua kinh thién vin khi ngam chitng ¢ vo

cuc:

G = tga _ £,
tga, f,

Thay chi bang so: f, = 15m ; f, = 1,25cm = 1,25.10 %m, ta
duge:

G = -;’— = 1200 lan.

2) Khi nhin truc tiép bang mat thi khoang cach gitta hai
diém A, B ma mat con phan biét duge la:

AB,,.=D.tga = D.a
= (384000.10%.2.3.10°*
= 2304 km.

Quan sat qua kinh vdi do boi giac G thi khoang cach nay
nho di G lan, tdc la bang:

E{—]f— =0,1916 (km).
1200

Vay dung kinh thién van cé thé quan sat trén Mat Trang
c6 kich thude nho nhat bang 0,1916 km = 200 m.
IL. TINH CHAT SONG CUA ANH SANG

G. SU TAN SAC ANH SANG - SU GIAO THOA ANH SANG

1. Anh sdng trdng (hay anh sang phuc tap), nhu anh
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sang Mat Troi, anh sang dén... 12 hon hop cua nhiéu anh sang
don sic, c6 mau bién thién lién tue, ti mau dé (A = 0,760 11 m)
dén mau tim (A = 0,400 pu m) (trong mién anh sang trong thay,

con goi la quang phd kha kién).

a) Mot chum anh sang trang song song dén lang kinh, khi
16 ra khoi lang kinh, bi phan tich thanh mdt dai nhiéu mau, ti
doé dén tim, goi la quang phd cua anh sang trang. Tia do bi léch
(vé phia day lang kinh) it nhat, con tia tim bi léch nhiéu nhat.
Do la hién tugng tdn sde dnh sdng. Nguvén nhan cta su tan
sac 1a do chiét suat n cia moi truong (thuy tinh, nuéc...) phu
thudc vao bude séng (tan sd) cua anh sang. D61 véi thuy tinh
va nude chiét sudt giam khi bude song tang.

Budc song A, ciia anh sang don sac trong moi truong:

T 4 (2 1a budc song trong chan khong).
n

2. Giao thoa anh sang la
su tong hop cua hai séng anh
sang két hgp (cung phuong,
cung bude séng (hay tin sd) va
c6 hiéu sd pha dao dong khong
do6i vél thoi gian).

a) Nhing diém sang nhat
(goi la van sang, cuc dai giao
thoa) la diém tai dé hiéu
duong di cua hai séng: Hinh G.1

d'ﬁ = d| = k}l.

(=0, 21, £2..)

Nhing diém tdi nhat (gol 1a van tdi, cuc tiéu giao thoa) la
diém tai do
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s
d,~d, =2k + 1)—
B 2
(Hinh G.1)
b) Vi tri cac vdn trén man quan sat E (dat song song vdi
S,S, (hai nguon sang) va cach S,S, mot khoang D):

Hiéu dudng di

dy= d, = 1D”i (a=8,8,):

Vi tri van sang bdc k:

xrzkl—Dm:k.i
a

pee R s ; ; " y - -
vol 1 = — duge goi la khoang van (khoang cach gitta hai van
a

sang hoac hai van t61); k = 0; vAn sang chinh gita (van sang
trung tdm); k =+ 1: van sang bac 1...

Vi tri vdn toi:

1. AD
::k Fy
X (+2)

: -
=(k+ =)
a 2
¢) Trong truong hop dung anh sang trang, van sang trung
tam c6 mau trang. Cac van sang bac 1 tao nén quang phé bac 1
(bo tim & phia O)...

d) Trong thi nghiém giao thoa, ngudi ta tao ra hai ngudn
sang két hgp (thi nghiém ling. ludng lang kinh Fréxnen, ludng
thau kinh Bié, hai guong phang Fréxnen...). Trong thi nghiém
[ang, ngudi ta chidu anh sang don sdc tit mét nguon S vao hai
khe hep song song va rat gan nhau S, S,; S, S, trd thanh hai
nguon két hap.
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BAI 34. Cho mét lang kinh c6

78

E:-'E"_'.-".‘——
BAI TAP

tiét dién thang la mét
tam giac déu ABC,
day BC niam 4 phia
dusi va goc chiét
quang la A. Chiét
sudt cua thuy tinh . : R
lam lang kinh phu

thuéc vao bude séng
cua anh sang theo
cong thuc:

Hinh G.2

R |
2

trong d6: a = 1,26; b = 7,555.10 " m*, con A dudge do

biang don vi mét. Chiéu mat tia sang trang SI vao

mat bén AB cua lang kinh sao cho tia tdi nim duéi
phap tuyén ¢ diém tdi. Tia tim c6 bude soéng

A= 0,4pm, con tia do c6 bude séng A, = 0,7u m.

a) Xac dinh goc téi cua tia sang SI trén mat AB sao
cho tia tim ¢6 géc léch cuc tieu. Tinh goc léech do.

b) Bay gid muon cho tia do ¢o goe léch cue tiéu thi
phai quay ling kinh quanh canh A mot géc 1a bao
nhiéu? Theo chiéu niao? Mudén cho mét tia don sac
bat ki ¢6 goe léch cue tiéu thi goe quay ling kinh
phai thoa man diéu kién gi?

LOI GIAI

Av=040m=0,4.10 “m;



ko 2 BT = U710 m
Ta tinh chiét suat cua lang kinh doi vai tia tim va tia do:
N T h5H5. 10
(0,4.10 ")*

ngs 1,2 =1,26 +47,22.107"

~ 1.7322 =~ 3

ord - 14
ng=1,26 + (090 A . & ik = A

(0,7.10°°)°

Khi goc léch cla tia tim cyc tiéu thi:

(Hinh G.2)
va o SR OO W . 1

A
ha}? il i Dlmm +

2
Ta co: sini, = n, sinr,
D, +A

= sin—J““”z—— = n, 8ln — (1)

Véin, = J3,A=60"ta dudc
D, +A 3
2 2
= Dy #60°=120°
w IR, = 60Y

sin = s1n60°

va goc tdi cla tia sang trang SI ¢ mat AB la:

. e A
]] = Ll'nil:::] = b{'}u

b) Tudng tu nhu vay muén cho goc léch caa tia do la cuc

G



tiéu thi, tuong tu nhu (1) ta phai co:

. D + A A ‘E :
sin—4™n___~ _ q, sin— = X2 - 5in45°
2 2 2
= !.Jdm'm + A =90
== 1.]{1mm = 30“*
va goc tdi cua tia sang trang SI trén mat AB phai bang:
+t dem + A £
Iy = =45
2

Nhu vay so vdi trudng hop tia tim, dé tia do ¢6 goc léch cue

tiéu phai giam goc téi mét Iuong la
iy 1 =600 =45 =15,

Vi tia SI ¢6 phudng c6 dinh nén muon giam goce to1 da phai
quay lang kinh quanh canh A theo chiéu ngude chiéu kim déng
ho, va phai quay mot goe 15°.

D61 vai mot tia don sic bat ki trong tia sang trang SI, chiét
suit cua lang kinh nam trong khoang J2 <n <3 . Do dé theo
phuong trinh (1), géc léch cue tiéu cua tia don sac d6 co gia tri
D_.. nam trong khoang 30° < D,,, < 60". Vi dé cho gac léch cua
tia don sac d6 co gia tri cuce tiéu, goc tdi i, cua tia sang trang Sl
phai cé gia tri i nim trong khoang 453" < i < 60". Nghia la muon
cho mét tia sang don sac bat ki trong tia sang trang SI ¢ goc
léch cuc tiéu thi goc quay a cua lang kinh sé co gia tri trong
khoang 0 < a < 15°, (va chiéu gquay ngude chiéu kim dong hé,
néu ban dau chon goc tdi i; dé cho tia tim ¢6 goc léch cuce tiéu).

BAI 35. Trong thi nghiém [ang vé giao thoa anh sang cac khe
S, va S, duge chiédu sang bdi anh sang don sac.
Khoang cach gitta hai khe a - Imm. Khoang cach
gida mat ph:?:ing chia hai khe vio man quan sat E la
D = 3m (Hinh G.3).
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1. Biét budc séng cua £
chum sang don sac €
la A = 05pum. M
Hay tinh khoang
cich gida hai van / D 5
sang hoac hai van >? 7
to1 lién tiép trén
man quan sat.

2. Hay xac dinh vi tri
van sang bac hai
va van to1 bac bon
trén man quan sat,

Hinh G.3

3. Dat ngay sau S, mét ban mong hai m#t song song
bé day e = 10u m. Hoi hé théng van giao thoa trén
man E dich chuyén vé phia nao? Néu chiét suit
ban mong la n = 1,51, hay tinh d¢ dich chuyén cua
van chinh gida so vé khi chua dat ban mong.

(Trich BDTTS DH Hang Hai nam 1996).

LOI GIAI
1) Ta biét khoang cach gita hai van sang (hodc téi) lién
tiep lai1=AD/a, taco (a=1mm = 107°m)
. 0,5.10 °.3

5 = 1,510 'm = 1,5mm.

2) Vi tri van sang bac hai (k = 2)
x.=ki=2105~=3mm
Vi trf van t6i bac bon (k = 3):

%, = (K + %}i = TBi = BIEH:

3) Néu chi xét nhitng van gan trung tam (phuong truyén
anh sang vuoéng géc vdi mat ban) thi thoi gian anh sang di
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trong ban mong la t = —. Cang trong thot gian nay anh sang di
v

trong khong khi mot khoang:

e =ct

11

e
Cc-— = ne,
v

i | G- \ o i . N
vidin = — la chiét suat cua ban.
V.

Ban mong c6 tac dung lam cham sy truyén anh sang hoac
tuong dudng vdi sy kéo dai duong di cua tia sang 5;M mot doan
e -e=(n- e
Do d6 quang dudng di d, sé thanh
d,=d,+e(n-1)
Hiéu dudng di tir hai nguén dén diém M trén man la
dy—d',=d,-d,-(n-1)e

‘Ta biét By i
D
suy ra d,—d;= ki ~(n-1)e.

Nhu vay khi dat ban mong trude 8, hiéu dudng di thay doi
mdt lugng (n - 1)e cho tdt ca moi diém gan O trén man quan
sat. Do do cac van déu dich chuyén nhu nhau. Dé tinh dé dich
chuyén nay, ta chi cAn tinh d¢ dich chuyén x, clia van trung
timd, - d, =kAvéi k=0, tacod

ax
—% _(n-De=0,
_(n-1)eD
4
Thay chii bang sé ta duge

B s
Xy = (el —-1.10.10 } - 15,310 m

10--.’_‘-
=% ¥ =153mm.

suy ra Xg




BAI 36. Dhé quan sat su tan sac cua anh sang, ngudi ta bé tri
thi nghiém nhu sau (Hinh G.4). Chiéu moOt chum tia
sang song song hep vao canh cua mat lang kinh (¢
goc chiét quang A = 8") theo phuong vuong goc vai
mat phang phan giac
cun goc chiét quang,
sao cho mot phan
cua  cham  sang
khong qua lang kinh
va mot phan qua
lang kinh. Dat mot

E

man anh E vudng

goc vdl phudng cua

chum tia td1 va cach Hinh-G.4

lang kinh 1m.

1) Lac dau ta chiéu chum anh sang mau vang. Xac
dinh khoang cach gia hai vét sang do6, biét rang
chiét sudt cua ling kinh déi véi anh sang vang
bang 1,65.

2) Sau d6 ta chiéu chum anh sang trang, hay xac
dinh chiéu rong tit mau do dén mau tim cua quang
phd lién tuc quan sat dude trén man E. Cho biét
chiét suit cua ling kinh déi véi mau do va déi vai
mau tim lan lugt bang 1,61 va 1,68.

LOI GIAI
1) Phan cua chum sang khéng qua lang kinh tao ra trén
man E vét sang O, (Hinh G.4), Con phin chum sang qua lang
kinh bi khue xa va tao ra vét sang 0,. Goc Oﬁ chinh la géc
lech D cua tia 16 so véi tia tdi. Vi goc chiét quang cua lang kinh

la goc nho (A = 8%, goc tdi cha cham tia sang cung la goc nho
A

(i, = e 4%), gée khic xa r, cing nho
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sini,

=  BIAr; =
n
11

N
n

oy rxzﬁ*n:ﬁ.—l‘-.
n
gée 16 1, nho:
=  sini, = nsinr,
& iy, = nry=nA -,
Tiu d6 goe léch D la:
D=i,+i,-A=(n-1DA.
Véir A = 8% n =165, taco
D=562"
Tu d6 khoang cach 0,0, cua hai vét sang trén man E la:
0,0, = 10,tgD = 10,.D.

Thay [0, = Im = 100cm
va D=52=— 52 =0,091rad,
180

2) Goc léch cua tia tim la

D, =(n, - 1A = 5,44".
Gac léch cua tia do la:

D, = (ng -~ 1A = 4,88"

Khoang cach giita hai vét sang tim trén man E bang 10,.D,
va khoang cach gi@ta hai vét sang do trén man E bang 10.D,.
Do d6 chiéu rong tif mau do dén mau tim cua quang phé lién
tuc trén man E la
d = 10,D, - 10,D, = 10,(D, - D,).
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Thay s0 ta dude

d=100(544 - 4.88) . —~— = 0.98cm.
180

BAI 37. Dé xac dinh d6 16n chua goc rat ta (gan 180" cua mot
lang kinh ngudi ta bd tri s¢ dé giao thoa nhu ¢ hinh
(3.5. Buace xa don sac ¢6 bude séng &, = 0,633 um duge
roi 1én khe hep S tao ra chum sang phan ki sau khe,
chum nay roi lén day lang kinh. Trong khoang
MN = 3.8mm trén man cach lang kinh d = 1,2m quan
sat dude 8 van to1, dong thoi chinh tai M va N la hai
VAan sangy.

Hinh G.5

a) Giai thich hién tugng.

b) Tinh goc « cua lang kinh, biét khe S cach lang
kinh mét khoang d' = 30cm, chiét sudt cia thuy
tinh ung vadr A, la n, = 1,5.

-1

¢y Gitt nguyén ciach bo tri thi nghiém, roi 1én khe S

85



chum sang don sic co 7. = 0,515 pum thi thu duge hé
van c6 khoang van 1, = 0,35 um. Xac dinh chiét suat
n, cua thuy tinh lam ling kinh doi véi buc xa nay,
(Trich DTTS Hoc vién Quan Y Ha Noi1 nam 1996).

LOI GIAI

a) Hai nua chum tia téi lang kinh sinh ra tu cung maot
chum tia téi khe nén gidong nhau vé moi mat: budc song va pha
ban dau. Do dé trong mién giao nhau cua hai chum khic xa
AMN, hai séng nay giao thoa véi nhau. Cac van sang, toi trén
man E chinh 1a cuc dai, cuc tiéu giao thoa.

b) Theo dé bai, trong khoang MN c6 8 van t61 ma chinh tai
M va N la hai van sang, thanh thu trong khoang MN c6 8
khoang van, va, do d6 ta cé:

by AN = 29 = 0,475 mm.
8
A
Tu S,S:g:Zd(nl—]}B:wB,
1
d = 30cm = 0,3m
via D=d+d
= p= i) : (1)
2d(n, - 1),

i 0,633.10 “15
2.03(1,5-1).0475.10 '

= f = 0,00666 rad ~ 0°22,5

= B

va, do dé a=180"- 20 = 180" - (P45’ = 179°15".

¢) Vi B, d, D gitt nguyén khong doi, nén tuong tu nhu (1) ta
cO:
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! By e
2d{n, - 1n
1)1,

ti d6 suy ra Ei—_l_ - 2B

(n, - 1N, 2,
5 A, 1,
do do. L T M
Ay I

Thay chit bing so ta dudc:

.
(n,-1)=(1,6-1). 519 ) 0,479 = (),6521.
0,633 0,35

BAI 38. Mot thau kinh hdi tu

E
mong c¢6 tiéu e
f = 50em dude cat ra %
Jam hai phan bang S
R g S L e R B R R R e O

nhau theo mat phing

qua truc chinh va @

vudbng goc vdl  tiét

dién cua thau kinh.

Mot nguon sang diém

S phat anh sang don

sdc dat trén truc chinh va cach thau kinh mot khoang

d = 1m. (Hinh G.6).

1) Phai tach hai nua thau kinh nay ra dén khoang
cach nao (mot cach d6i xtng qua truc chinh) dé
nhan dude hai anh S,, S, cach nhau 4mm.

Hinh G.6

2) Pat moét man quan sat E vuong goc véi truc chinh
va cach cac nguén S;, S, mot khoang D = 3m. Tim
d6 rong cua vang giao thoa trén man E. Nguoi ta do
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duge khoang cach tu van sang trung tam dén van
sang thi 8 1a 3, 2mm. Tim budc song ). cua anh sang.

(Trich DPTTS DH Lam nghiép Ha Noi nam 1996).

LOI GIAI

1) Anh cua S qua thau
kinh duge xac dinh theo cong
thic:

di=
d-f
1.0,5
=1m
1-0,6

Do tach thiau kinh lam hai
nua nén ta c6 hai anh that S, Hinh G.7
S, tao boi hai nda thau kinh
(Hinh G.7), cac anh nay ciing cach thiu kinh mdt khoang bang
d’ = 1m. T cac tam giac dong dang, ta ¢6 (dat S,S, = a).

b, d4 1 1
a d+d 141 2
a 4 ,
Suy r b= —==— =2mm.
SR 2 2

Bé rong phai tach cua hai nua thau kinh [a 2mm.

2) D6 rong cua vung giao thoa trén man E la O,0. (dé rong
cua mién giao nhau cua hai chium tia khuc xa qua hai nia thau
kinh). Cang tif tam giac déng dang trén hinh G.7 ta cé:

b d 1

0,0, d+d+D 5

suy ra 0,0, = Bb = 10mm.,
Theo dé bai ta c6
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W 53

suy ra i= % - 0.4mm

!
MEERREE s B

ad
y =i -3

ta co A= = Gall w10 ~ 0,533.10%*m
D 3

= 0,533 pm.

II1. LUONG TU ANH SANG

H. HIEN TUONG QUANG DIEN

1) Khi chiéu mat cham anh sang thich hdp (c6 bude song
ngan) vao mot taAm kim loai thi no lam cho cac électron ¢ mat
kim loai do bi bat ra (hién twong quang dién).

Hién tugng quang dién chi xay ra khi bude song A cua anh
sang kich thich thoa man diéu kién: A < A, véi &, goi la gidi
han quang dién caa kim loai.

he
:l'rn S saN
A
(A la cong thodt cua électron, tinh bang jun hay électron-von:
leV = 1,6.10 '"J; h la hang s0 Plang h = 6,625.10 %' J.s, ¢ la van
toc anh sang trong chan khong ¢ = 3.10%m/s).

2) Luong tu dnh sdng hay photon mang nang lugng.
g = hi,
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voi f la tan s6 anh sang (f =

C
=

Ch@m anh sang dude coi 1a dong cac phaton.
3) Moi photon bi électron hap thu sé truvén toan bd niang

lugng cua né cho électron d6. Cong thie Anhstanh vé hién
tuong quang dién:

2
hf=h= = A+ "ima
A 2
2
. IV . . " 4 y oiihs "
vdi %‘- la déng nang ban ddau cuc dai cua électron quang
dién. .

4) Mudn cho dong quang dién trong té biao quang dién bi
triét tieu hoan toan (I = 0) thi hiéu dién thé gila andt va catét
cua té bao quang dién phai dat tdi mét gia tri am - U, nao dé;
U, dudc goi la hiéu dién thé ham, duge xac dinh nho hé thic:

1 . : .
elU, = | mV?,,.. (e =1,6.10 ""C).
5. Hiéu sudt cua hiéu ing quang dien (hiéu suat lugng tu):

H - so électron quang dién (bat ra tir kim loai)

sO photon td kim loai

6. Bude séng nho nhat cua tia ronghen phat xa tu mot ong
Ronghen:

:a'“}{ 2 }Llnin'
véi i e
Wd

W, la dong nidng cua cac électrdn tdi dap vao doi catdt cua
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ong Ronghen W, - m:i-

—

= ¢U, U la hiéu dien thé gita anot va

catdt cua ong Ronghen.

BAI TAP

BAI 39. Mot dén phat sang don sac ¢6 bude séng A =0,5.10 *m
dude dung dé chiéu vao mét té bao quang dién. Céng
thoat do6i vdi kim loai dung lam catdt 1a A = 1,89eV.

1) Tinh gidi han quang dién cta kim loai lam catét.

2) Tinh van tde cuce dai cua cac électron bi bat ra khoi
catot. Cho biét khédi lugng cua électron lam =
9.1.10 “'kg, dién tich ctia électron la e = ~1,6.107C;
hang s6 Plang h = 6,625.10 *'J.s; vAn toc anh sang
trong chan khong ¢ = 3.10% m/s.

(Trich DTTS Dai hoc Tai chinh - Ké toan Ha Nai
nam 1996).

LOI GIAI

1) Gidgi han quang dién cta kim loai lam catét:

he  6,625.10 *.3.10"
A 189.16.10 "

~ 6,57.10 'm
— ;i'.n = 0165? Hm

Ao =
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2) Ap dung cong thic Anhxtanh:

he _ A+ MWy
2
b
, mvi,,, he
ta co: ——max o A
2 3
) 2 ( h‘: "'I;
bll}"' ra Vil'mrlx = s e A !
mi 7

Thay s6 ta duge

Fosii

+ 4,57.10° m/s.
9.1

vi}mux =

== Vomax = 470 km/s.

BAI 40. Chiéu mdt anh sang ¢6 bude séng A = 0,489 pm lén
kim loai kali (K) dung lam catét cua mot té bao
quang dién. Biét hiéu dién thé ham Uy = 0,39V. Tim
cong thoat électron va gidi han quang dién cua kal.
Biét cudng do dong biao hoa la SmA va cong suat cua
anh sang chiéu toi 1a 1,250W. Tim hiéu suat lugng tu
cua hiéu ung quang dien.

(Trich Dé thi tuyén sinh Trudng Dai hoe Su pham Ha
NO1 2 nam 1996).

LOI GIAI

Hiéu dién thé ham U, lién hé vdi dong ning ban dau cuc
dai cua électron bang cong thue:

mvi

eU, = —

b}
e




Theo cong thue Anhxtanh
he ) MV
A 2

he MV hc
B TN s _,,'.‘.._ s 'EUh .
Y & A

ta co: A

Thay s6 ta dugec:

A . 662510 %.3.10°
0,489.10°°

-1,6.10 '.0.39

= 3,44.101°J

hay A = 34—‘“3— =215 eV.
1.6.10

Gidi han quang dién cua kal:

- % x 5,776.10" m =~ 0,58 um.

S6 quang électron sinh ra trong méi gidy:
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BAI 41. Khi chiéu 1an lugt hai bic xa dién ti ¢6 budce séng
A= 025.10" mva i, = 0.30.107" m vio mot tAm kim
loal Z, nguoi ta thay van toc ban dau cdce dai cua

électron quang dién lan lugt 1a v, = 7.31.10° m/s va

v, = 4,93.10° m/s.

1) Tu cac s6 lidu trén, hay xac dinh khéi lugng m, cua

électron va gidi han quang dién cua kim loai Z.

2) Chiéu mdt buc xa dién ti ¢6 budc song 2 vao tAm kim
loai trén duge dat ¢6 lap vé dién thi dién thé cuc dai

dat duge 1a 3V. Tinh budc song A cua bice xa dé.

(Trich DTTS DH Thai Nguyén).

LOI GIAI

1) Ap dung céng thic Anhxtanh cho hai bic xa trén ta cé:

hc 1 , he myv~
ecta g o O 3 P = +
A, 2 A, 2

K]

:l

he he mv,
= —= 4 =

5

Ay Aoz 2
1 1 m. ) .
Suy ra hel ——— | = — (vy"-v,”
uy {}L1 }"‘3] 2 | )
2h 1 1
- megigl i)
vl' —\ri‘ }.,t A,

Thay s6 ta dude:

m, = 9,0968.10™" = 9,10.10"kg.

Thay gia tri caa m_ vao (1) ta duge:
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e m o St e N, T

Suy ra Ay o= 003610 "m = 0,36 um,

2) Dién the cuc dar trén tam kim loar ¢6 lap do mat
electron quang dién sé dat duge khi do 16n cua thé nang cua
électron ¢ dién the do tai mat kim loai dung bang déng nang
ban dau cuc dai cua électrdon via bay ra;

mv I-:"'Iﬂ!l
9

eV

< Tmux T

Mat khéac, theo cong thuae Anhxtanh

2
i’)
F i A
he  he
Suy ra —_—= — +eV_..,
?\‘I'I

\Y .
hay — = i S AL 5.1931.10°
ks he

=  A=0,1926 pm.

BAI 42. Trong mot ong Ronghen, ngudi ta tao ra dugc mot
hiéu dién thé khong déi U = 2.10'v gida hai cuc.
a) Tinh dong nang cua électron dén doi catot (bo qua
dong nang ban diu cta électron khi bt ra khoi
catot).

b) Tinh tdn s6 cdc dai cua tia rdnghen.

¢) Trong mit phit, ngudsi ta dém duge 6.10' électron
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dap vao doi catot. Tinh cuang do dong dién qua
ong Ronghen.

(Trich Dé thi tuyén sinh Bai hoc Mo - Dia chat Ha
No1 nam 1996).

LOTI GIAI

a) Bo qua cong bt dién tu ra khoi kim loai, thi dong nang
ma électrén co6 dude 1a nhd cong cua lue dién truong.

Do 86 E, = ﬂ;— = eU = 1.6.1071%.2.10"
=3.2.107%.

b) Ap dung cong thic Anhxtanh, coi dong nang cua
électron chuyén hoan toan thanh nang ludng cua phétén tia X,
ta dudce:

hfpa = Eq,

E, 3210°"
h 662510
fay = 4,83.10""HZ

do do i > 4,83.10'"

¢) Cuong do dong dién qua ong Ronghen:
(_a_Ne_ 610"x1610"

t 60 60
= I = 16mA.

= (,016A.

K. UNG DUNG THUYET LUONG TU
TRONG NGUYEN TU HIDRO. THUYET BO

1) Nguyén tu chi ton tai ¢ nhiing trang thai ding, ¢6 nang
lugng xac dinh E,, E.... va électron chi chuvén déng quanh hat
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nhan theo nhitng quy dao ding c¢6 ban kinh r hoan toan xac
dinh: r = n“r, véi ry la ban kinh quy dao K, gan hat nhan nhat
(n = 1) (r, con dude go1 la ban kinh Bo, r, = 5,3.107"" m): vai
n=2 n=3..tacé quy dao L, M...

2) Khi nguyén tit chuyén tit trang thai ditng ¢6 nang luong
cao K, (Ung voi électron

chuyén déng trén quy dao Em Em
.
r., = r,.m? sang trang
thar ditng ¢6 nang ludng  hig, A -~ i,

thap hon E, (Ung vdéi quy
dao c6 ban kinh r, = r,.n% E. E.
n < m) thi no sé phat ra aj b)

mot photon (bldc xa) cd
nang lugng ¢ bang:
(Hinh K.1a)

Hinh K. 1

g 5B Bt s o

Ngudge lai, khi nguyén ti chuyén tU trang thai cé nang
lugng thap E, sang trang thai dimg cé nang lugng cao hon E
thi n6 sé hap thu mot photon c6 nang lugng bang hiéu E, - E,
A BRetod M b I A WO ) . - OO

dng la tdn s6 va bude song E: w

cua anh sang (phéton) do Es r

nguyén tu phat xa hodc g, i

hip thy). e Day Paser
3) Nguyén tu hidro Ee —a

phat ra quang phd vach, S

gom nhiéu day xac dinh,

tach roi nhau, nhu day "

Laiman (trong vang ti  paytaman

ngoal, n = 1); diy Banme Hinh K.2

(trong viing anh sang nhin
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thay, n = 2) ¢6 4 vach H, (do), Hp (Iam), H, (cham) va H; (tim);
day Pasen (trong vung héng ngoai, n = 3)... (Hinh K.2).

e ————

BAI TAP

BAI 43. Trong quang phd ciia nguyén ti hidro, budc séng A

(tinh bing micrémét) cua cac vach quang phd nhu
sau:

~ Vach thi nhit cua day Laiman:
Aoy =0,121568 um
- Vach H, cua day Banme:
Aaz = 0,656279 pum
- Ba vach dau tién cua day Pasen:
Ags = 1,8751 pm;
ey = 1,2818 um;
Ags = 1,0938 pum.
a) Tinh tin sé dao dong cua cac buc xa trén day.
b) Tinh bude séng cua hai vach quang phd thit hai va
thit ba cua day Laiman va cua cac vach Hy, H,, H;
cua day Banme. Cho ¢ = 3.10" m/s; h = 6,625.10 *J.s.

LOI GIAI

a) TAn s6 dao dong cua cac bitc xa duge tinh theo bude séng
bdi cong thice f = /L. Ta co:

£, = —— =2,46775.10" Hz;
l‘ll
£, = fi = 4,57123.10" Hz:
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£,y = — = 1,5999.10' Hz:

;‘LI:‘:

i C

fﬁ_'g = T 2.34(}510i4 HZ:
J*"r}.'i
C

fﬁg = —= 2,?4271014}{2;
lﬁﬂ-

b) Theo thuyét Bo, ta co:

1 E_-E,
Amn he
Pé bai cho ta:

|  BeR
A,  he
1 E,-E,
Xy he
1 E, -E
A s he
1 E,-E,
ki hc

1 E,-E,
l’ﬁﬂ- hc

Tit d6 suy ra bude séng ciia hai vach quang phé thit hai va
thit ba cua day Laiman (Hinh K.2):
1 i} E, -E, _ 1 i 1
Ay he " Ay,
=9,74959.10°(m )

= Ay = 0,10257 pm;
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1

E I —

1 E,-E, 1

1
Ay he - i 5: ’
=~ 10,28289.10° (m™)
= A4y = 0,09725 pm.
Budc song cua cac vach Hp, H, va H; ciia day Banme la:
1 _E-E, 1 i3

+

Air he O
= 2,05705.10% (m™)
= Ay = 0,48613 um (Hy);
1 _E;-E, 1 1

+ = 2,3039.10° (m™'
hc Ay Ay .

2l

A
= Agy ~ 0,43405 um (H,);
1 E-E, 1 1

- +

lt‘-z he Mgy Ay
= 2,437986.10° (m ™)
= hgy=0,41017 pm (Hy).

BAI 44. Trong nguyén td hidré ban kinh cua cac quy dao
ditng va nang lugng cua électron trén cac quy dao dé
6 biéu thie:
Y, =Y;n®(A):
E
Eu i _g_ (EV),
n
n=1,2..
trong d6 r, = 0,53A ; E, = 13,6eV, n la cac s6 nguyén
duong, tuong Ung véi cac muc (quy dao) K, L, M, N...
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1) Xac dinh ban kinh quy dao tha 2, thi 3 va tinh
van toc cua électron trén cac quy dao do.

2) Biéu dién cac chuyén doi sau day trén so dé cac
muc nang luong cua nguyén tu hidro:

a) Tu trang thai co ban diu tién (n = 1) dén trang
thai kich thich thi hai (n = 3);

b) T trang thai n = 4 d€n trang thain = 2;

¢) Chuyén dai ung véi sy ion héa khi nguyén ti hidré
d trang thai cd ban.

3) Tinh budc séng cua cac photon (phat xa hoac hap
thu) tudng dng vdi cac chuyén doi trén.

LOI GIAI

1) Ap dung cang thitc r, = ry.n? ta cé:
r, = 4r, = 2,12;‘&;
ryo= 0w 4,?7}1.

Bdi vi luc hap dan khong dang ké nén luc tuong tac gidla
¢lectrdn va hat nhan trong nguyén tu hidré chi la lye hit tinh
dién

e’ :
f=k 3 (k = 9.10° don vi SI)
luc nay gay ra gia toc hudng tam cua électron trén quy dao tron
quanh hat nhén, do dé:

o ] o

e my
koo e ——
re r
k
== v=e |—
mr

101



k e | k 2,18:10°

hay vV, =€ — = — [—— = m/s,
mr,.n" n \mr, n
Suy ra v, = 1,1.10° m/s;
vy = 0,73.10° m/s.
2) So d6 cac mic nang
lugng cua nguyén td hidro: 000000 7 fo
(Hinh K.3) Es 4
4 s ) ,. E
3) Chuyén doi a) ung véi b ?
truong hdp nguyén tu hap thu e, ; 2
mot phétén cé bude séng As %
tinh theo cong thic:
1 - E'& _,_E] .E. n=1
Aa hc ‘
" Hinh K.3
_E, ( 1 1
he 127 3
vai E,=13,6eV=136x1,6.10"J.
Suy ra A3 =0,103 um.

Chuyén ddi b) ing véi truong hgp nguyén tu phat xa mot
photén c6 bude song A,y

1 E,-E,

0 (i — __i__}
Ay he he 2¢ 4°

= )\.42 = 0,48? pm.

Chuyén doi ¢) ung véi truong hgp nguyén ti hap thu
photon c6 budc song A,:

= A,=0,913.10" m.
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IV. VAT LI HAT NHAN

M. CAU TAO HAT NHAN, SU PHONG XA.
PHAN UNG HAT NHAN

1) Hat nhdn nguyén tu duge ciu tao tu: protéon (ki hiéu p,
mang dién tich +e) va notrén (ki hiéu n, khéong mang dién tich),
goi chung la nuclon. Protén va notron c6 khoi lugng
m, = 1,007276u; m, = 1,008665u, véi u la don vi khéi lugng
nguyén tu: 1u = 1,66055.10“kg.

a) Mot hat nhan gom Z prétén (Z 1a nguyén tu so) va
N = A - Z notron
(A 12 s6 kho1 hay khaoi lugng s6).

b) Péng vi 12 nhilng nguyén ti ma hat nhan cé cung s6
proton Z nhung cé s6 khoi A khac nhau.

¢) Ki hiéu hat nhan X:5X. Dé cho gon, déi khi khong cin
ghi Z ma viét, ching han C,,, C;...
d) D6 hut khéi cua hat nhan:
AM =Zm, + (A - Z)m, - M,,,
(M,,,, 12 khoi ludng cta hat nhan).
e) Ndng lugng lién két: AE = AM.c® (c 1a van téc anh sang
trong chan khong): néu AM = 1u thi
AE = 931 MeV (1 MeV = 10°eV).

2) Phong xa la hién tugng mét hat nhéan ty dong phéng ra
cac tia phéng xa va bién d6i thanh hat nhan khac.

a) Cde loai tia phong xa: Tia a, gobm hat nhan nguyén tu
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héli ;He (phéng xa a); Tia B (phéng xa B) gom tia B~ (cac
électron je”) va tia B* (cac électron duong hay pozitron e');

va tiay (séng dién ti cé budc song rit ngan).

b) Dinh luat phéng xa:

2 N
N = Nﬂe e 2;;- 3
_ -kt m,
hay m=mye = —

trong d6 N, m, la 88 hat nhan va lugng chat phong xa ban dédu
(lic t = 0); N, m la sd hat nhan va lugng chat phong xa & thoi
diém t; A 1a hdng sé phong xa va T la chu ki ban ra cua chit
phéng xa:

_In2 0693

T T

A

3) D6 phdong xa cia mot lugng chat phong xa do bing s6
hat nhan bi phan ra (bién d6i) trong 1 giay:
H(t) = AN = ANje ™ = Hee ™
vii Hy = AN, 1a d6 phéng xa ban déu.
Don vi caa H la bécoren (ki hiéu Bq); con dung don vi curi
(ki hiéu Ci): 1Ci = 3,7.10'""Baq.
4) Phan ung hat nhdn la tuong tac gita hai hat nhan
dan dén su bién d6i ching thanh cac hat nhian khac,
a) Phuong trinh phan ting hat nhén:
a+b - c+d
b) Cac dinh luat bao toan trong phan ung hat nhan:
+ Bao toan s6 khéi (sé nuclén):

A +A =A + A
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+ Bao toan dién tich:
Z,+4, =24 +2,

+ Bao toan dong lugng:
M,v, + Myv, =M. v _+Myv,

+ Bao toan nang ludng (bao géom nang ludng nghi va dong
nang cua cac hat).
¢) Nang ludng cua phan {ng hat nhan:
E = (M, - M)c?

Var M, =M, + M;; M = M. + M;. Néu M, > M: phan dng toa
nang lugng (E > 0); con néu M, < M: phan dng thu nang lugng
(E < 0).

Cé6 hai loai phan ing hat nhan toa nang lugng quan trong:
phan ung phdn hach va phan ung nhiét hach.

5) Quy tdc dich chuyén trong sy phong xa (phuong trinh
phan ra phong xa).

a) Phong xa a: 41X —— 55Y + ;He;
b) Phéng xa B7: 3X — Y + Je;

c) Phéng xa B : X —— ,AY + e

6) Mdy gia téc xiclotrén: hat c6 khéi lugng m, dién tich g
va van téc v di vao tit truong ¢6 cam ung t B vuéng goc vdi v

NI T mv .
sé vach ra quy dao tron cé ban kinh R = — va duge tang toc.

q
Thai gian hat di duge mot vong (chu ki)
T - 2nm _ 2nR
qB v
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Tan s6 cua hiéu dién thé xoay chiéu dat vao may gia téc

1 _ a8

T  2mm’
May gia toc xiclotron thuong gém hai phan hop chit D va
trong mdt vong quay hat dude gia tée 2 1An.

BAI TAP

BAI 45. Déng vi phéng xa coban 5.Cophat ra tia B va tiay
vdi chu kibanra T = 71,3 ngay.

a) Hay cho biét thanh phan cdu tao cta hat nhéan
nguyén tu coban nhu thé nao? Tinh do hut khéi va
ning lugng lién két cua hat nhan eoban. Cho biét:
m{(Co) = 55,940u.

b) Hay tinh xem trong 1 thang (30 ngay) lugng chat
coban nay bi phin ra bao nhiéu phan tram.

¢) Viét phuong trinh phan ng, chi ré hat nhan con
cua phan ing.

(Trich DTTS DH Quéc gia Tp. H6 Chi Minh nam
1996).

LOI GIAI

a) Xét hat nhan $Co, thi 27 biéu thi 6 priton: Z = 27; 60
biéu thi s nuclén A: A =Z + N = 60, vdi N 14 s6 notron.
N=A-Z-=33.
Vay hat nhan 3. Co goém c6 27 proton va 33 notron.
D6 hut khéi:
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v

AM =Zm, + (A - Z)m, - M,

Thay chit bang s6 ta dudc:
AM = 27.1,007276u + 33.1,008665u - 55,940u
AM = 4,542397u = 7.543.10 “kg.

Nang lugng lién két:
AE = AM.¢? = 4,5642397.931 =~ 4229MeV

= 6,766.1071%,
b) Ludng chat phong xa con lai dudge tinh theo cong thie:
| m=mge ",

A= 9—-6;;[‘-% =9,72.10™ ngay™’

Trong mot thang lugng chat céban con lai:

ﬂ: E_M _ e@,?ﬂ.l{a'a:iﬁ = 0.747 = 74.7%.
m,

Do d6 phan hat nhan coban bi phan ra sau 1 thang la:
100% - 74,7% = 25,3%.

¢) Phuong trinh phan ing
%2Co —» X + Je +hf

Ap dung dinh luat bao toan sé khoi va bao toan dién tich ta

27=28~-1 =& &H=128,
60=A+0 = A=60
Day 1a hat nhin cua ;, Ni
Vay phuong trinh phan tng ddy du la:

“Co = “Ni + %e +hf

107



BAI 46. C6 bao nhiéu hat B~ cluge giai phong trong 1 gid tix 1
micrdgam (107°%g) ddng vi ' Nabiét riang chu ki bian

- 22 § g
ra caa [ NalaT =15 gio.

LOI GIAI
Lugng chat phéng xa con lat dude tinh theo cong thie:
m = mue""“

véi A = 00,0462 (gig) '

Phan hat nhan Na con lai sau 1 gio:

— =g M= g 062 - 95 48%.
m,,

Phan hat nhan bi phan ra sau 1 gig la:
100% — 95,48% = 4,562%.
1ug déng vi Na co:
N,m 6023.10°.10°
M 24
= 2,51.10" nguyen tua Na,,.

n=

Mbi hat nhan Na,, phan ra phong ra mot hat .
S6 hat nhan Na,, bi phén ra sau 1 gid la:
2,561.10% x 4,52% = 1,134.10'" hat,
D6 ciang 1a s6 hat B~ dude giai phong trong 1 gio tit 1pg
déng vi Na,,.

BAI 47. Hat nhan ';C 1a mot chat phong xa. né phéng ra tia
B, c6 chu ki ban ra la 5600 nam.
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1) Viét phuong trinh caa phan ing phan ra.

2) Sau bao lau lugng chat phong xa cua mau chi con
bing 1/8 lugng chit phéng xa ban dau cua mau do.

3) Trong cav cdi ¢6 chat phong xa ';C. D6 phong dai
ciia mét mau gd tudi va moét mau go co dai da chét
cung khéi lugng lan ludt bang 0,255Bq va 0,215Bq.
Xac dinh xem mau gb ¢6 dai chét da bao lau.

Cho biét: In(1,186) = 0,1706.
(Trich DTTS DH An ninh nhan dan nam 1996).

LOI GIAI

1) Phudng trinh cua phan tng phéan ra:

e X & e
Ap dung dinh luat bao toan s6 khéi va bao toan dién tich ta

thu dudge:

A=y L= T,
D6 1a hat nhan nito "IN .
Phudng trinh diy du la:

"C—> "IN+ le.

2) Theo dé bai _
m 1 1

— T e e

m, 8 2°
Vi vay, ta ap dung céng thic

t

m= mﬂz-rr = _n.lTﬂ'l
2?
m 1
ha = :
y mﬁ 2[.\’1"
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D61 chiéu (1) va (2) taco

9T - 93
=  t=3T = 3.5600 = 16800 nam.
Vay sau 16800 nam lugng chat phong xa cia méau chi cén
bing 1/8 ban dau.

3) Ap dung cong thic ctua dé phéng xa H = He™

3 H -At
t ——we
a co Hn e
H 0,693
h l et | — ;Lt, = : t
ay n H T
Theo dé bai
nBe _1n 0255 1) 18601706
H D2th
Suy ra 0,693 t =0,1706.
= = 0,1706.5600 ~ 1378,58 nam.
0,693

Vay mau gb co dai chét da gan 1379 nam.

BAI 48. Hat nhan phéng xa *“* U (ding yén) phong ra hat a
(hat nhan ctia nguyén tu Heéli).
1) Viét phuong trinh phan ra.

2) Tinh nang lugng toa ra (dudh dang dong nang cua
hat nhan va hat ).

3) Tinh ddng nang cua hat « va hat nhan con.

4) Trong thuc té& ngudi ta lai do duge déong nang cua
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hat « va hat nhan con chi bing 13,00 MeV. Sy sai
léch gia gia tri tinh tin va gia tri do duge da
duge giai thich bang viéc phat ra bic xay (cang
vdl hat o). Hay xac dinh budce séng cua bie xa v.
Cho biét khét ludng hat nhan:

mU.,,, = 233,9004u;

mThy,, = 229,9737u,

m(a) = 4,00151u;

u = 1,66055.10%" kg = 931 MeV/c?.

(Trich DTTS DH Su pham Vinh va Hoc vién Quan
hé Quoc té nam 1996).

LOI GIAI
1) Ap dung dinh luat bao toan sé khéi va dinh luat bao
toan dién tich, ta tim dude phuong trinh phan ra:

U = *'Th + JHe.
2) Nang lugng toa ra:

E = (M, - M)c? vdi

M,-M = 233,9904u - (229,9737u + 4,00151u)

= 0,0152u

Ta cd E =0,0152 x 931 = 14,15MeV.
3) Goi E, va E, 1a ddng nang cua hat nhan théri va hat a.
Ta co: E, + E, = E = 14,156MeV (1)

Goi P., P. la dong lugng caa hai hat dé; theo dinh luat

bao toan dong lugng, ta phai ¢6: 0 = Py + P:

= [Jl B “'Pg.
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mlvl; P L l,’:_-

DD dﬂ: Elz = [‘Jrz—* —
2 2m 2m
P
- E, _m, _ 42 ::I*‘,.d:l—l—JE. 2)
E, m, 230 115 2
T (1) va (2), ta dudc
B = 2HI0XA 6 saonton.
117
va E, = 13,91 MeV,

4) Do sai léch la:
AE=E,+E,-E, =024 + 13,91 - 13
= 1,15 MeV.
D6 l1a nang lugng cua bic xa y. Vay bude séng cua bic xa
y la:
he 6,625.10 * x3.10"
" AE  115.10°x16.10 "

= 1,08.10 “m

= A= 1,08pm.

BAI 49. Ngudi ta diing proton ban pha hat nhan beéri (!Be),
hat nhan sinh ra la héli va liti.

a) Viét phuong trinh phan ung;

b) Cho rang d6 16n khéi ludng cua mét hat nhan (do
bing don vi u) x4p xi bing s6 khdi cua né. Tinh
dong nang cua hat liti. Biét rang Be dung yén,
protén c6 dong nang Ky = 5,45 MeV; héli ¢6 van
tdc vudng goéc voi van tdc cua proton va co dong
ning K;. = 4 MeV.

(Trich PTTS DHQG Tp. Ho Chi Minh nam 1996).
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LOI GIAI

a) Ap dung dinh luat bao toan sé khéi va bao toan dién tich
ta ¢ phuong trinh phan ung:

'H + "Be — ‘He + °Li.

b) Goi P,, P, va P_ lan

lugt 1a cac dong luong cua cac \
hat nhan H, He, Li, thi phuong -
z i x ; i g PL
va chiéu cua cac vectd dé c¢o 2 '
H
dang nhu trén hinh M.1. !
(P, L P, va theo dinh luét bao
toan dong lugng Py
P, =P, +P,). Tt hinh vé ta Hinh M. 1
cO:
P = Py® + Py,? (1)
Thay P = mv vao cac s6 hang cua (1) ta dugc:
my® . vyt = my? L ovy® +myt vy (2)

2
Nhung dong nang K = —r—ng—-, nén
P? = m*v’ = 2mK
do d6 hé thic (2) trd thanh:
2m Ky, = 2my Ky + 2my Ky,
Tu d6 tim dude déng ndng cua hat liti:

. m, K, +mlieKH¢
i

m,

i

Liy gan ding my =1u; my,=4u; m, =6uta
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_ Ky +4K,, ~ 5,45+4x4
6 6
= 3.575 MeV.

thu dugc: K.

BAI 50. Gita hai phidn hép chi D cia may xiclotron cé ban
kinh R = 1m, nguoi ta dat mot hiéu dién thé xoay
chiéu 80kV, tan s6 f = 10 MHz. M6t chum hat prétén
duge gia tdéc trong may nay.

1) Xac dinh cam tng tit B dé may hoat déng binh
thuong;

2) Tim van téc va dong nang cia moi hat khi bay ra
khoi xiclétron;

3) Tim sd vong quay cia méi hat trude khi bay ra
khoi may.

LOI GIAI

1) Trong may gia tdc xicldtron, ban kinh R duge xac dinh
theo cong thuc:

mv
R= — (1)
gB
véi v 1a vAn tdc cua hat trude khi bay ra khoi may, q la dién
tich cua hat. Chu ki T = Zn% = 2n~m—B : chu ki khong phu thudc
q

vao ban kinh ctia may va van téc cta hat. Tan s6 cua hiéu dién
thé xoay chiéu dit vao may:
1 qB
T 2nm

Tu do rat ra:
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B =
q
Thay so: m, = 1,007276u = 1,67.10%kg;
q.=1.6.10 90
f=10MHz = 10" Hz,
ta dudc B = 0,655T.
2) Tu (1) ta co:
_ gBR

v ~ 6,28.107 m/s.

m
Déng ning cua hat khi bay ra khéi may:

mv*
wl’1 =:

= 32,93.107"J = 20,58 MeV.

3) Trong 1 vdng quay hat dugc gia téc 2 ldn vi né qua
khoang khong gian gita hai hop chi D 2 lan; sau N vong quay
hat duge gia toc 2N 1an; mdi 1an duge gia téec ddng nang cua no
duge tang thém q.U. Do d6 khi di ra khoi may né dat duge dong
nang 2NqU, d6 chinh la dong nang W, da tinh & trén.

Vay ta c¢6
Wd = QN{IU
suy ra sd vong quay cua hat:
-13
. W 32,93.10

= = 128 vong.
oqU ~ 2.1,6.10 " x 8.10" »
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Phan tha hai

NHUNG BAI TAP CHON LOC, HAY VA KHO

I. QUANG HINH HOC

BAI 1
re———

Mot dén pha gdm mdot guong cau lom (vanh gudng cé dudng
kinh D, = 24cm) va mét bong dén dién ma day tée duge col nhu
mot nguon sang diém S c6 thé di chuyén dé dang doc theo truc
chinh cua guong ti diém A (gan guong nhat) dén diém B (xa
guong nhat) voi AB = 2em. Dé diéu chinh cho day tée caa bong
dén nim ding d tiéu diém F caa yirong, ngusi ta lam nhu sau:

a) Pat mot man anh E vuéng goc var true chinh ciua guong,
cach guong mot khoang 1, = 1m va dua bong dén tdi vi tri A,
ngudi ta thay c6 mot vét sang tron trén man k véi duong kinh
D = 28cm.

b) Di chuyén béng dén dén vi tri B, nguai ta thiy vét sang
trén man nho hdn D, va cang dua man ra xa, vét sang nho dan
di. Khi man E cach gudng mot khoing 1, = 6.5m thi ta thay anh
ro nét cua day téc trén man.

Hay xéc dinh tiéu cy cia guong vi vi tri cua diém A;

Hoéi phai di chuyén hong dén tir vi tri A di mot doan bang
bao nhiéu thi chim sang phan xo tr gueny 10 ebifin =ong song.

116



LOI GIAI

Goi d, la khoang cach tif diém A dén guong. Khi bong dén &
vi tri A, chum tia phan xa tif gudng tao ra trén man E vét sang
¢t dudng kinh D = 28cm > Dy, Nhu vay, ¢6 nghia la cham tia
phan xa la cham phan ki, anh cia day téc khi dé la anh ao S, ¢
sau guong (can cha v rang cang cé thé ¢6 kha nang chum tia
phan xa la chum hoi tu va man
2 ¢ sau diém hoi tu cha chum E
tia sao cho vét sang trén man
co duong kinh D, nhung diéu ; D
d6 sé mau thuin véi trudng
hop bong den ¢ vi tri B). Biét
khoang cach tit man dén guong
[, ([, = 1m) va biét D, D,, xét
hai tam giac dong dang cé dinh
la S’ ta tim duge vi tri cua §'
(Hinh 1.1). Ta co:

D |dy|+]
I3, 1d|

= 1(1',! = 600cm.

Hinh 1.1

Nhu vay d, = - 600em
(vi S’ 12 anh 3o).
T d6 ta co
(o dd, _ - 600d,
d, +d', d,-600
Khi bong dén d vi tri B ta ¢
d,=dy+ 2

(1)

(vi AB = 2em).

Khi man E ciach guong [, = 6,5m = 650cm ta thu duge anh
ro nét cua diy toc, nghia la ta cé
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d’; = 650cm.

T d6 ta lai co:
¢ d.d', _ 650(d, +2)

d, +d', d, + 652

T (1) va (2) ta tim dude phuong trinh xéc dinh d,:
d.;*+2d, - 624 = 0;

Phuong trinh nay ¢6 2 nghiém:
d; = 24cm

va dy=-26cm <0 (loai).

A cach dinh guong 24cm. Thay d, = 24cm vao (1), ta tim
dude

(2)

f = 25cm.

Muén cho chum sang phan xa trén guong la chuam song
song thi béng dén S phai ¢ ding tiéu diém F cta guong. Nghia
la ta phai di chuyén bong dén tu vi tri A vé F, khoang di
chuyén la

f-d, =25-24=1m.

A —
BAI 2
e
Tai mat dudi cia mdt khéi tru trong suét ban kinh R va
chiét suét n c6 gn mdt ban mat song song chiét suidt n’ < n.
Tam O cia ban mét song song nidm trén truc hinh tru. Mot tia
tdi (don sac) SI chiéu dén mat try, khice xa theo ding 10, phan
xa toan phén tai O. Hay tinh khoang cach té1 da tu 1 dén day
hinh tru dé diéu nay c6 thé xay ra. Tinh khoang cach ti diém
tia sang 16 ra dén day hinh tru va géc téi i. Tim diéu kién kha
hitu cta bai toan.

Ap dung s6: n =1,612; n’ = 1,314; R = 1,34em.
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LOI GIAI

Muén cho tia téi S1 c6 thé
khue xa theo dang 10 thi SI <23
phai nam trong mat phang 5 R
chita truc OO' cua hinh tru !
(nghia la nim trong mat phang
chia hinh 2.1). Goi i' la gée téi
tai 0. Muén cé phan xa toan
phan tai O ta phai cé:

1> 1,
n' Hinh 2.1
vil sin 1, = —.
n
Theo hinh vé
IH R

Wi Ve = e,

vdi h 1a khoang céach tit diém I dén day hinh tru (h = HO).

Ta cé sin 1’ > sin iy,
R n'
= m—— > —
vh*+R?* n
R2 ni!
=> e
h*+R* n’
n?
= h<R, ,[—-1 (1)
ni.Z

Nhu vay, khoang cach t6i da tit diém t6i I dén day hinh tru

N2
dé anh sang phan xa toan phan tai O 1a R (E—) -1
n
Tia phan xa toan phan OI' dén I' véi goc tdi r nhu goc khie
xa tai I nén 16 ra ngoai véi goc 16 bang géc tdi ban ddu. Do dé
khoang cach tu diém tia sang 16 ra I' dén day hinh tru cing
bang h.
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Ta tinh géc téi i. Theo hinh vé ta co:

sinr = HO = h
10 Jh'+R?
Do doé sinl1=nsinr = ____n_h__
i h;! +Ri
va 1 = arcsin ——-rﬂ]—u— (2)

vhi+R?

Ta tim diéu kién kha hiiu cia bai toan. Di nhién phai cé

sin1 < 1

., _mh .
vh? + R?

& h< X

Jyn?-1

Mit khac diéu kién (1) ciing phai duge théa man. Mudn
vay phai co:

2
R D -1 ¢ — B
12 i
n° -1
z 2
B gy g
n' n°--1 n° -1
& ol G ot
n? = n’-1
& nt-ntgl (3)

D6 1a diéu kién kha hitu cua bai todn.
Ap dung s8: n = 1,612;

n=1,314;

R =1,34cm.
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Ta thay n“-n* = 0,872 < 1,
Vay dieu kién (3) dude thoa man. Ta cé6 h <€ 0,95em
nh 1,612.0,95

va Sl = s & . = = (,9323.
Jhi+ R J0,95% +1,34°

o’ I < 68°47'76".

E——
BAI 3
)

Mbt tia sang di ti khong khi vao mét khoi ciu trong suét
chiét sudt n dudi goc téi 1, khue xa theo goc r dén mat phan gidi
vdi goéc tdi cang la r; mot phan 16 ra khoi khoi ciu, mét phan
phan xa. Ta chi xét cac tia phan xa. Sau 1an phan xa, tia sang
16 ra khot khéi cau.

a) Tinh goc léch D
hgp bdi tia té1 va tia 16
nay.

b) Chung minh ring:
khi cho goéc tdi 1 bién
thién thi géc léch D sé
qua moit gia tri cue tiéu
D,,. Tinh géc tdi 1, dUng
vil D,.. Tim diéu kién vé
ndécoD,,.

Ap dung sé:

Hinh 3.1

n—qt p=1

LOI GIAI
a) Goi S, 1a tia té1 mat cau, tia khuac xa la [,I, va tia phan
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xa ddu tién t¥ mat phan gidi 1a 1,1,. Cac tia phan xa ti€p theo
la L1, L1, ....J, ;I va cuéi cung la I,1,., (p lan phan xa).
Goéc léch tai 1

-  —
Do=(SL. LI )=i-r

Ta thay goc léch tai cac diém I,,I,,... I, dén bang nhau va
cung co tri so:
-y =
Dl = D-Az ey — DE*: (!ﬂIE ‘IEI'.E } =7 = 21‘
(xem hinh 3.1).

Tai diém I, tia phan xa dén diém 1., vdi goc tdéi r (trong
khéi cau). Vi chi xét phan phan xa nén ta xét tia 16 tai I,,. Goc
téi trong khoi cau la r, nén ap dung dinh luat khic xa ta thay
gée 16 tai 1., phai bdng i (géc téi ban diu tai 1,). Géc léch tai
I la:

—>

—>
Dy =(LL I R)=i-r.

Pl

T4t ca cac do léch Dy, D,... D,., déu cung chiéu léch (Hinh
3.1) nén goc léech D hgp bdi tia tai va tia 16 bang tong cac goc
léch dé:

- —> .
D=(SI,I  R)=D,+ (D, +...+ D)+ D,

pel
- D=(i-r+pr-2r)+(1-1)
=21~ 2(p+1)r+ pn
= D=21-2(p+ 1)r+ pn (1)
b) Ta thiy D phu thudc vao i. Dé chitng to D 6 gia tri cuc
tieu D_, ta 14y dao ham cta D theo i:
dD dr

— =2-2(p+1)

2
di di @

122



s . dr ; . .
Dé tim Rl ta dua vao dinh luat khac xa
1

SIN1=nsinr.

- dr cos1
Ta co had '
di  ncosr
Do d6 .d_E B 2(p + 1)cosi
di ncoesr
oodD
D qua cuc tr1 khi L_I.I_ -0
dy
<~ 1 -(p+1) JEOS Ly, = 0
NnCosT,

= (p + 1)cos),, = ncosr,, = n\/l - sin® r.

= Jn —sin" 1 (3)
(vi sini,, = nsinr,,).
LAy binh phudng hai vé phuong trinh trén va thay
sin“l, = 1 - cos™i_,
n° -1
p(p +2)
Dé khang dinh gia tri tuong dng cua D 1a cyc tiéu, ta xét

ta duge: COs“1,,

(4)

dau cua %—Iz Tu (2) va (3) suy ra
1

dD 2(p+1) [cusim - cnsi]

di n CORY. oSy
B 2p +1) ) cos’ 1, cos’r-cos”r, cos’ 1
- : : 2 2
cosi, . cosi cos’r_ cos’r
COSr, COST
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c e .o dD
Ta thay diu cua — la dau cua hiéu thuce
]

A = cos®1,,co8"r - cos”r, cos?i.
Chuyén tu cac ham cos sang ham sin va ap dung dinh luat
khic xa anh sang ta co:
n‘ -1

A= — (sIln 1+ 8in i) (sinl - sin1,)
o

Tiu do ta thay %I—) la dai lugng A&m khi1 <1, va dudgng khi
1

i > i,. Nghia la D dat cuc tiéu khii =i,
Vay goc léch D qua cuc tiéu khi gée tdi i ¢6 gia i i, xac
dinh bai (4):
n® -1
p(p +2)
Diéu kién ma chiét suat n phai thoa man, suy tir bat déng
thuc

cos’i,, =

0 < cos*l, <1

2
o )< ....El_.._:..l_.-c: 1
p(p +2)

, . .. n‘-1 ﬂ G
Vin>1nén ta luon c6 ——— > 0. Nhu viy chi can coé
p(p +2)

g
n° -1 <1
p(p +2)

e n<p+1.
Vay ta phai c6

l1<n<p+]1.

, o
Apdungsﬁ:nzg ,p=1. Tacé
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ool = =5 L B EDED

p(p +2)
= 1, x 5923,

m
BAI 4
e r————
Mét chau nude ¢6 day phang trang bac, 1dp nude trong
chau ¢6 do cao h = 10cm, chiét sudt cua nude la n = 4/3 = 1,33,
a) Chiéu vao chau mot tia sang don sac nghiéng 45° so vai
mat nude. Tinh khoang cach tit diém tia téi di vao mat nudc
dén diém 16 cua tia phan xa di ra khdi mat nude.
b) Phai nghiéng chiu mdt géc bao nhiéu dé tia phan xa néi
trén khong con 16 ra khoi mat nude.
¢) Mgt nguoi soi mat vao chau (khi chau nam ngang) sé
thiy anh minh cach xa bao nhiéu néu mat nguoi ay cach mat
nude 10em.
Gia su kich thude cua chau du bao dam cho thi nghiém
trén thue hién duge.

LOI GIAI

a) Tia SI dén mat nudc, vaii

goc tdl
1= 90" - 45°= 45°

khie xa theo [J, goe khuic xa la
r. Dén guong phang tai J (vdi
gbc tdi cung la r), tia sang phan
xa theo JK vdi gée téi tai K
cang la r, do d6 né 16 ra theo
KR vdi goe 16 bang i (Ap dung
dinh luat khuc xa anh sang tai Hinh 4.1
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K). Nhu vf;y cac tia séxgg do1 xung nhau qua phap tuyén JH vai
gudng phang (va cé thé thay rang KR L SI). Ta tinh IK.
Ta co IK = 2IH = 2.H.Jtgr = 2htgr.
Ta lai ¢o
sini _ sin45’

sinr = =
n .33

= 00,5317

= = 32°7
va do do tgr = 0,6277.
IK = 2htgr = 2.10.0,6277 = 12,56cm.
b) Pé khong co tia 16 ra
khoi mat nudc thi tia phan xa
JK phai dén mat nudc vd goc
téir 2 igh, vl

i, 3 1
sin 1, = — =0,75
"~ on
e lgn = 48°35'47.
Vay phai nghiéng chau
mot goc o dé tia phan xa bay Hinh 4.9
gid 1a JL (Hinh 4.2) chu khong
phai la JK nhu trude. Ta biét khi guong quay goc « thi tia phan
xa quay goc 2a. Nghia la tia phan xa mdi JL va tia phan xa cu
JK hgp vdi nhau goc 2a. Trong tam giac JKL, ta ¢d

R =90°+r d=2u L =90° - r.
B T8 (90° + 1) + 2a + (90° - r') = 180"

= r=r+ 2a.

Vir' 2 i, nén tacd

e B

= a > 8"14'8".
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c) Goi A la mat cua nguoi do. So d6 tao anh: (Hinh 4.3).
A _LCP . G LCP

A, — A
f—ip dung cong thue ludng chat phéng, ta co:
.,l,ié_ . = HA; = nHA A
HA, n I
A
= HA, = 1,33.10 = 13,3cm. H
Theo hinh vé
JA, =JH + HA, = 23,3cm.
JA, = JA, = 23,3cm; o
HA, = JA, + HJ = 33,3cm. ;
X HA' 1 :
va = — :
HA, n o A;
,_ HA, Hinh 4.3
=5 HA' = ——= = 25,04cm. %
n

Ngudi d6 thay anh minh cach mét nude 25,04cm va cach xa
minh:

AA, = HA + HA’ = 35,04cm,

T —
BAI 5
T ———

Mot dén chiéu gém mot guong cdu 1om va mot bong dén
dién, ma day téc cé thé coi nhu mét ngudn sang diém S va dich
chuyén dé dang doc theo truc chinh cia guong. Dé xac dinh
tifu ey cua gudng, ngudi ta dit mét man E cach guong mot
khoang ! = 3,6m, r6i lam theo thi ty nhu sau:

1) Dich chuyén nguén sang, cho dén khi vong tron sang
trén man c6 duong kinh D = 20cm ding bang dudng kinh caa
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vanh guong. Goi vi tri ndy cua nguon sang la vi trn1 S,.

2) Tu vi tri S, dich chuyén nguon mot doan a = 6em; vong
sang trén man khi d6 ¢6 duong kinh I’ = 60cm.

a) Tim tiéu cy cua gudng.

b) Hoi phai dich chuyén nguén tit vi tri S, theo chiéu nao,

di mot doan bao nhiéu, dé anh cua day téc dén hién ro nét trén
b
man’

LOT GIAI

a) Vong tron sang c¢6 duong kinh bing duong kinh trén
‘man, c6 nghia la ¢6 thé ¢6 hai tinh huéng:

~ Tinh huéng 1: chum sang phan xa trén guong la chuam
sang song song va ngudn sang ¢ dung tiéu diém F cua guong,
nghia la S, cach guong mot doan d, = f,.

-~ Tinh huéng 2: chum sang phan xa trén gudng hoi tu tai
diém 8, ¢ ding gita guong va man, khi dé S, cach guong

; [ 3,6

;= — = — = 1,8m = 180cm.
2 2

Ta xét tinh huéng 1. Ta phan biét hai truong hop.

+ Truong hgp 1. Nguédn
sang tu vi tri S, dich lai gan
guong mot doan a = 6cm, khi do
d =f- 6 va anh S cua ngudn la
anh ao ¢ sau guong (Hinh 5.1).

Tit hinh vé ta cé: (theo dé bai). 7
SO D
S' D ,
| 20 1 T )
Phert; : R
'] +1 60 3 Hinh 5.1
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=5 |d'1 = L] = 1,8m = 180cm

¥

— d =~ 180cm

Ta co
(o dd’
d+d'
£ (f - 6)(-180)
f-6-180

= f*-6f-1080=0.
Phudng trinh nay ¢6 hai nghiém
f=+ 36cm

va f=- 30cm (loai, vi 1a guong cau 16m).

+ Trudng hop 2: Ngudn sang tu vi tri S, dich ra xa guong

d="f+6,

anh cua nguén la anh that
(Hinh 5.2).

Tw hinh vé ta cé:

4 D _20
[-d'" D' 60
1
3
— d = -Ju = (,9m
4
= 90em;
T . dd"  (f+6).90

T d+d f+6+90
= f*+6f -540=0.
Phuong trinh nay c6 hai nghiém:

Lo NETWVL-TS
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f, = 20,4cm
va f,=-26,4cm (loai).
b) + Truong hgp f = 36cm = d,. Véi d’, = [ = 360cm, ta co vi
tri caa ngudn
. d'; £
d',-f

dg = 40cm.

Nhu vay ti vi tri S, phai dich nguén sang S (bong dén) ra
xa guong mot doan 40 - 36 = 4cm.

+ Truong hgp f = 20,4em = d,. Vdi d', = = 360cm ta co vi tri
cia nguon
d; 1
d',-f
Vay phai dich nguén sang S ra xa thém

21,63 - 20,4 = 1,23cm.

d, = = 21,63cm.

Chi y: Néu ta xét tinh huéng 2 thi anh 8§', cach guong:
d'y = i = 180cm
2
va vi tri S, ban ddu cia ngudn dude xac dinh bdi:
Cdf  180f

d',-f 180-f

d

Khi dé ta cé:
+ Truong hgp 1:°
d=d,-6;d =- 180cm
_dd"  (d, -6)(-180)  180d,
d+d d,-6+(-180) d, +180
Suy ra phuong trinh cho d;:
d,2-6d, - 540=0

f
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Phuong trinh nay c6 hai nghiém
d, = 26,4cm

va d, =- 20,4cm (loai)
T do tim dugc
= a%%q% ~ Z23cm.
Dé c6 anh ro nét trén man:
d; = ;;ﬂ_ff = 24,6ecm

(d’; = 360cm), nghia la phai dich nguén lai gin guong mot
doan

d, - d, = 1,8cm.

+ Trudang hop 2. Giai tuong tu nhu trén, tim dudge
d, = 36cm,
f=30cm
va phai dich nguén lai gin la
36 - 32,7 = 3,3cm.

e —
BAI 6
e ——

Mt nguoi dung mét may anh (vat kinh 12 mgt thau kinh
héi tu) dé chup mét bie tranh. Lin ddu dit may sao cho bic
tranh & cach vat kinh cia may mé6t khoang d, thi anh chup
dudge cao 4cm. T vi tri &y cho may dich lai gin tranh thém 1m
thi phai cho phim dich xa thém 0,5¢m anh méi trd lai rd nét va
cao 8cm. Hoéi dé anh chup dude c6 do cao 5,33cm phai dich
chuyén may di bao nhiéu cm, theo chiéu nao?
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LOI GIAI

Goi d'y 1a khoang cach tu vat kinh dén phim & vi tri thu

nhét cia may anh thi
d, = d, - 100;
d,=d,+0,56
Ta c6 hé phuong trinh:

dld'I _ (d1 - 10’0}((’.'1 + 0,5}

T d,+d%  (d; -100) + (d';+ 0.5)

AB=4—=8

T (1) suy ra:

200d’, (d’, + 0,5) = d, (d, - 100)

Tu (2) suy ra:

d, (&, +0,5) = 2d", (d, - 100)

Giai ra ta duge

d, = 210cm; d’, = 10,5¢cm.

va tu do céd f=10cm.
D6 cao cua vat AB = 80cm.

d; (d, - 100)
L d"l d'1+ 0,5

(D

(2)

(3)

(4)

bé anh c6 46 cao 5,33 cm = ?cm. tiuc la c6 d6 phong dai

|k| _ 16 _ 1
3.80 15
thi, dua vao cong thice
f
k= —
f-d
suy ra d =160cm
va g = (;L_ff > 10,67cm.
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Nhiu vay may anh phai lai xa;
160 - (210 - 100) = 50cm
va phim phai dich lai gin vat kinh:
(10,5 + 0,5) - 10,67 = 0,33cm (= 1/3cm).

ﬂw‘=
BAI 7
T ——
Co ba diéem A, B, C nam
trén truc chinh cua mét thau A B C

kinh. Néu ta dat diém sangd A @ ! '
thi thu duge anh & B, néu dat
diém sang d B ta thu duge anh ’ B a ;
& C. Hay xac dinh loai thau ° ' ' '
kinh, vi tri va tiéu cu thau
kinh trong cac truong hgp sau ¢ \ |
(Hinh 7.1):

a) AB = 8cm; BC = 24cm; Hinh 7.1

b) AB = 24cm; BC = 72cm;

¢) AB = 54em; BC = 16em:

LOI GIAI

a) Theo nguyén If vé sy trd lai nguge chiéu cua anh sang
thi anh d B 1a anh ao, bdi vi néu B la anh that thi khi S & B,
anh S’ phai ¢ A (chu khong ¢ C theo yéu cau cua dé bai). Hon
nia khi vat dich chuyén tit A dén B, anh dich chuyén tit B dén
C, ma AB < BC, nghia la anh ao dich chuyén nhanh hon vat.
Vay thau kinh phai la héi tu.

Vi thau kinh hdi tu, anh ao va vat d cang phia thau kinh,
hon nia anh ao ndm ngoai vat (so vdi thau kinh); do d6 thau
kinh phai @ bén trai vat (xem hinh 7.2). Ki hidu khoang cach ti
thau kinh dén diém A la d,. Vat S 4 A cho anh @0 ¢ B suy ra
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Vat S ¢ B cho anh ao ¢ C:

N
dg=d,+ 8
= d'p = —(ds + 8 + 24) 9 4 2 :
= —(d, + 32). - L
Ap dung céng thic thau
kinh: ¥
P d,d'y, _ dgdlg Hinh 7.2

Td,wdy dotds
—d,(d, +8) =—(dh+8)(dﬁ+:-3§2_
d, -(d, +8) (d, +8)-(d, +32)
T dé d, = 16cm
va f=48cm.

b) Lap luan tuong tu nhu trén cho thay anh 6 B 1a anh ao
va thiu kinh 1a hoi tu. Véi thau kinh hoi tu khi vat dich ra xa
th&u kinh thi anh ao ciing dich chuyén xa thau kinh theo ciing
chiéu, nhung anh & C khéng theo quy luat dé (dich chuyén
ngude chidu dich chuyén clia vat), vi vay anh 6 C 1a anh that va
B, C phai 6 hai bén thau kinh. Do d6 thau kinh phai dat gitta A
va C. Kf hiéu khoang cach ti thau kinh dén A la d,, 1ap luan va
tinh toan tudng tu nhu & ciu (a), ta duge:

_-d,(d, +24)  (48-d,)(d, +24)

f &
d, -(d, +24) (48-d,)+(d, +24)
Suy ra d, = 12cm
va f=18cm.

c) Lap luan tuong tu nhu ciu (a), ta c6 B la anh ao. Mat
khac khi vat dich chuyén tit A d6n B anh dich chuyén ti B dén
C ma BC < AB, nghia la anh di chuyén cung chiéu nhung cham
hon vat. Nhu vay thiu kinh phai la thau kinh phan ki va duge

134



dat d bén phai diém C. Ki hiéu khoang cach tir thau kinh dén C
1a d¢, lap luan va tinh toan nhu o6 ciu (a), ta suy ra:

de = 20em
va f=- 45em.
‘M‘
BAI 8
T

Trén truc chinh cua mét thau kinh cé tidu cuy f, nguoi ta
dat mot diém sang S cach thau kinh mot doan d,.

a) Cho S dich chuyén mét doan x = d, - d,, doc theo truc
chinh cta thau kinh. Hay tinh dé dich chuyén x’ = d’, - d’, cua
anh cua S.

b) Xét ba diém A, B, C trén truc chinh lan lugt theo phudng
truyén anh sang, véi AB = a, BC = b. Biét rang khi dat S A thi
anh ctla né 0 B va khi diat S d B thi anh cta né ¢ C. Hay lap
biéu thic tinh tiéu cd thau kinh theo a, b.

LOI GIAI

a) Ap dung céng thic thdu kinh ta cé:
. d,f gt - f[ d, d, ]

"T4,-f d,-f |d,-f d-f
=f2[ d, —d, ]
(d, -f)({d, - f)

S f* k,.k )
uy r X'=-X - = - x.k,. 1
A FRET R (

f _ f

voi k, 12 cac do phéng dai ¢ vi tri ddu va

=——, k,=
f-d, Fods

vi tri cudi cua vat.
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b) Ta thay khi S dich chuyén tit A dén B thi anh ctua né
dich chuyén tit B dén C. Theo dé bai ta cé:

d, +d, = a; (2)
|d2| = |d',| = OB
- d, =-d, (3)

(vi anh & B phai 1a anh ao, theo nguyén li vé tinh thuan nghich
clia chidu truyén anh sang). Ap dung hé thic (1) d cau (a) véi
(theo dé bai) x =-avax'=b, tacd

a_ ﬂa_l‘[ﬁ_l}
b f JUf
d', d, (1 1 11
S P lul dr e [l =g |1
:’( f ”Nf 1] [ ‘\df'dn]* H 1[d1+dn] }
o
b
d', d a
- (feol -3
d a+b
-+ =- (4)
R b
Tu (2) va (4), suy ra
d _ d __a
a+b 2b a-b
a(a+b) : - 2ab
= d =
= B=E e A b
dd ab(a +b)
dé | B fpanc) TGS s et ol e
Hodo d +d, (@a-b)

Ta thay: N&u a < b, thau kinh 12 hgi ty; con néu a > b thau

kinh 1a phén ki.
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——————
BAI 9
T e e
Mot vat phang AB dat trude mot man E. Gidta vat va man
c6 mot thau kinh L va mét ban hai mit song song c6 dé day
e = 5,7cm, lam bang thuy tinh chiét suat n = 1,5. Gilt vat va
man ¢d dinh, dich chuyén thau kinh va ban thuy tinh ngugi ta
tim duge mot vi tri cua thidu kinh, ma da dat ban thuy tinh ¢
trude, hay sau thau kinh thi anh van ré nét trén man. Khi ban
thuy tinh d trudc thau kinh thi anh cao 10mm, con khi ban
thuay tinh ¢ sau thau kinh thi anh cao 8, 1mm. Hay tinh tiéu cu
cua thau kinh; do6 16n cua vat; khoang cach tit thau kinh dén
vat va dén man.

LOI GIAI

Ban mat song song gay ra mot do dich chuyén cua anh:

1
x=e(l- —lv—) =5,7(1 - —)=1,9m,
n 1,5
theo chiéu truyén anh sang. Do dé khi dat ban gita vat va thau
kinh thi vat tua nhu dude dua lai gan thau kinh mot doan x, va
khi dit ban giita thau kinh va man thi anh bi dua ra xa thém,
cung mot doan x = 1,9cm.

Goi d va d' 1a khoang cach tu thau kinh dén vat va man.
Khi dat ban gitta vat va thau kinh ta ¢6 phuong trinh:

1 11
S gt 1
d-19 d f )
AB -10-AB 9 @)
ST d-19

(anh trén man la anh that);
Khi dit ban gitta thau kinh va man, ta cé:
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1 1 1
o = & 3
d " a-19 ¥ ()
A"B” ~81+AB§-31—9— . (4)
T (1) va (3), suy ra
d{(d-1,9=4d"(d- 1,9 (5)
Tu (2) va (4), suy ra
8,1dd' =10 (d - 1,9)(d’ - 1,9) (6)
Chia (5) cho (6), ta dudc:
8.1 d 1 d~1.9
d'-1,9 d'
suy ra d'z-l—q(d—lg)
9
Tu (6) va (7). ta duge:
d = 19¢m;
d’' = 19cm.
Thay vao (1) va (2) ta dugc:
f = 9em
va AB = 9mm.
#
BAI 10
e

M6t thau kinh hai mat 161 cing ban kinh R = 15cm lam
bang thuy tinh chiét suat n. Mot vat phﬁng, nho AB dat trén
truc chinh cua th&u kinh, cach né mot khoang khong doi
d = 30cm, cho mét anh that A’'B’. Mét ban hai mat song song,
1am bang cung mot thi thay tinh nhu thau kinh, ¢6 do day e.

1) Dat ban gida vat va thidu kinh thi anh A'B’ bi dich
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chuyén (doc theo truc chinh) mét doan bing 3,75¢m:

2) Dat ban gida thau kinh va anh A'B’ thi anh bi dich mot
doan bang 3em.

Hay tinh tiéu cu cua thau kinh: do day cua ban va chiét
suat cua thuy tinh,

LOI GIAI

Khi dat ban thuy tinh gitta thau kinh va anh thi anh bi
dich chuyén 3cm. Do dich chuyén nay cang la d6 dich chuyén
cua anh vat AB khi dat ban gita vat va thau kinh.

Vay khi dat ban gita vat va thau kinh, thi vat dé1 véi thau
kinh la anh cua vat AB qua ban hai mat song song, dudc dat
cach thau kinh:

di=d-3=30-3=27cm.
Trude khi dat ban thi anh cach thau kinh (anh A'B’):

i - df  30f
T et
Sau khi dat ban thi anh ¢ cach thau kinh:
a4 - d,f ) 27f *
d -f 27-f

Anh nay bi dich chuyén xa thau kinh (so véi A'B’) mot doan
3,75cm (do vat lai gan thau kinh). Ta ¢6 phuong trinh:

27t 30f
27-f 30-f
= f*-285f+4050=0
Phuong trinh bic hai nay c¢6 hai nghiém duong
f, = 270cm

va f, = 15cm

d, -d = - 3,75

déu c6 ¥ nghia vat li. Tuy nhién, theo dé bai A’B’ la anh that,
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f<d, =30cm
Do dé chi co nghiém f, la phu hop vai diéu kién cia dé bai. Nhu
vay tiéu cu cua thau kinh 1a f = 15em.
Ap dung cong thuc tinh tiéu cu thiu kinh ta cé:
1 (n-1)2

1 1
e (VR )| (o S (9 .
f n )(R 'R R

Suy ra (n-]):E:ﬂl-s—:

1
2f 245 2
= g
D6 dich chuyvén do ban mat song song gay ra dude tinh
theo cong thuc:

x=e(l- —]-).
In
édéiy X = 3em,
n=1>5

ta rut ra do day cua ban e = 9em.

BAI 11
T
Hai diém sang S, va S, duge dat trén true chinh cta mot
thau kinh hoi tu tiéu cu f = 24cm, & hai bén thiau kinh sao cho
cac khoang cach d,, d, tit ching dén thau kinh thoa man diéu
kién d, = 4d,. Hay xac dinh cae khoang cach d,, d, trong hai
truong hdp:

a) Anh cua hai diém sang trung nhau.

b) Anh cua hai diém sang cach nhau 84cm va d cang mot
bén thau kinh.
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LOI GIAI

a) Muén cho hai anh 8’|, §', cua S, va S, trung nhau thi, do
S,, S, d hai bén thau kinh, mét phai la anh that, anh kia 1a anh
ao, nghia la ta phai co

d; =-d (1)
Mat khac d', = At ;
d,-f
g Gf 4dyf
' d, -f  4d,-f
Do dé (1) trd thanh
df _ 4d,f
d,-f  4d,-f
5f

= dy= — =15ecm
8
va d, = 4d, = 60cm.
b) Anh ctia hai diém sang ¢ cung mot bén thiu kinh nén

mot anh phai 1a anh that (S)), con anh kia 1a ao (8',). Goi [ 1a
khoang cach hai anh (theo dé bai [ = 84cm)

ta co
A+ | =2
d,f 4d,f
= = 84
= Y@ F "W, -%
Truong hgp 1:
df  4df
— =84

d,-f  4d,-f
Thay f = 24cm, giai ra ta dude 2 nghiém la:

d] = ch
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Vi::.l d2 = 420"1.

Ta chi 1ay duge nghiém théa man diéu kién d, nho hon f.
Do d6 ta c6

d, = 8em
va d, = 32cm.
Truong hop 2:
d,f . 4d.f - 84
d,-f 4d,-f

Giai ra ta duge 2nghiém la:
d, = 4,593cm
va d, = 19,95¢cm.

Gia tri d, = 4,593cm tuong {ng vdi d, = 18,372cm < f va
anh ', cing la anh ao, trai véi gia thiét. Nhu vay chi ¢o
nghiém d,=19,95cm la chdp nhan duge va khi dé6 d, =79,8cm

Vay chi cé hai vi tri cua S;, S, ing vdi

d, = 32cm;
dg e Bﬂm
va d, = 79,8cm;

d, =~ 19,95cm.

BAI 12

Mét guong cdu 1om G, (ban kinh R, = 1m) va mot guong
cau 161 G, (ban kinh R, = 25cm) duge dat cho truc chinh trung
nhau va cho mit phan xa caa ching hudng vao nhau (Hinh
12.1). Guong G, 16n hon guong G, nhiéu va d dinh cua G, cé
mét 16 tron nho O,. M6t chim sang di tir mot vat sang nho AB
dat trén truc chinh, truéc G, va d xa hon G,, sau khi phan xa
1an lugt trén G, roi trén G,, sé qua 16 O, va tao anh cia vat.
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a) Cho biét khoang cach gitta hai guong G, va G, la
[ = 40cm. Hoi vat AB phai dat
cach G, it nhat bao nhiéu dé hé G,

hai guong cho anh that? Y- .
G
b) Cho biét [ = 41em va vat §>_EE
AB ¢6 kich thude AB = 2cm, dat & - =
cach G, mét khoang d, = 25,5m. : EE

Hay xac dinh vi tri va do ldn

cua anh A'B’ tao bdi hé. Muén

cho anh d6 ndm d dang 16 O,

thi phai dich guong G, di mét Hinh 12.1
khoang bao nhiéu? Theo chiéu

nao?

LOI GIAI

Sd db tao anh cua vat AB cho bai hé hai guong:

G
AB —‘E‘I_-PAIBI -"_'2_"'AEB'2 = A‘B‘
di drl d? d|2

Tacs d, - d)= ddl_f,f :-d52d510
| I i

i

(vi f, By = 50cm);
2
Id, -50(d, +1)
d, -50
d.f,

g, . df 1254,
d,-f, d,+1256

dﬂzi—dilz

(Vi f2 a Rz

= -12,5cm)
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~-12,5[1d, -50(d, + )]
1d, -12,5(3d, + 4l) - 625

¥

& d,

(1)

a) Cho! = 40cm, ta c6
. — 125(d, +200)
*” 255d, -2625

Muén cho anh A’B’ tao bdi hé la anh that
d,>0
= d, > 1050cm.

b) Cho !l = 41cm, d, = 25,5m = 2550cm, tu (1) ta co
d’, = 50cm

Anh A'B’ 1a anh that cach G, mot khoang 50cm. Do phéng
dai cha anh k = d',d’,/d,d, va 40 16n cia anh A’B’ = |k| AB. Thay

86 vao cac biéu thic trén ta duge A’'B’ = 1,6mm.

Muén cho anh A,B, & ding 16 O,, ta phai c¢6 d’, =1. Thay
vao (1) d’, =1 va d, = 2550cm, ta tim dugc [ = 41,4cm. Nghia la
phai dich guong G, ra xa G, mot doan 41,4 - 41 = 0,4cm.

BAl 13

Mét vat sang AB dit vudng goéc vdi truc chinh cua mot
th4au kinh phan ki L, va cach quang tdm O, mét khoang 70cm.
Sau L, ngudi ta diit mét man E vudng géc vdi truc chinh cua L,
va cach L, mdt khoang 70cm. Trong khoang gitta L, va man,
nguoi ta dat mdt thau kinh hoi tu L, (f, = 20cm) cung truc
chinh véi L,. Dich chuyén L,, ngudi ta thay co hai vi tri cta L,
cho anh rd nét trén man va hai vi tri nay cach nhau 30cm. Hay
tinh:
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Goi

a) Tiéu cu f, cua L.

b) D6 phéng dai anh (ng vdi mdi vi tri caa L,.

LOI GIAI
a) Ta cé so d6 tao anh:
L Ls
.._..—!..-._.‘.AIBI ._.;,_'.AEBZ
d,_d, "', a,

Xét thau kinh L,. Vi AB va L, ¢6 dinh nén A,B, ¢é dinh.

AB

{ 1a khoang cach tit A,B, dén man:
 d,=l-4d, (1)
d,f. 20d,
Mat khae d',= —%%- = 2 (2)
d.~f, dy —20

Ta (1) va (2), suy ra
d,? - Id, + 20l = 0.
Theo dé bai, c6 hai gia tri cua d,, mudn vay
A=I-80>0
= [ >80cm.

Khoang cach gitta hai vi tri caa L, la:

‘= “2‘/3 _ z—f o IR ol B S0L

Theo dé bai x = 30cm. Suy ra phuong trinh xac dinh [:
[%-80{ -900=0,
Giai phuong trinh

[ = 90c¢m (ta loal nghiém am).

Biét L, cach man 70cm, ta suy ra vi tri ctia A, B, d81 véi L;:
d’,= 70 - 90 = —20cm.

Theo dé bai ta biét d, = 70cm; tir d6 tim duge tiéu cy thau

kinh L;:
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_ didlrl
Cod, +d
b) Va1 [ = 90cm, hai vi tri

i = L +VA
2

[-JA

‘h"a d'z-z -

= - 28cm.

cua L, la:

= 60cm

= 30cm.

+Véid,=60cm, d', =1 - d, = 30cm. Dé phong dai anh:

d', d',

ke l-2
d,d,

=~ -0,14;

+ Véi d, = 30cm, d’, =1 — d, = 60cm. D phéng dai anh

k = -0,57.

O day chau c6 mot béng
dén S. Phia trén day chau
60cm ngudi ta diat mot thau
kinh ho1 tu tiéu cy f = 20cm
¢6 truc chinh thing dung di
qua dén (Hinh 14.1). D6 nude
vao chau thi thdy anh cua
béng dén di chuyén mot doan
10/3cm. Tinh chiéu cao x cua
16p nude d6 vao chéu. Cho
biét chiét sudt cua nudc

4
n=—.
3
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3
H
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S
Hinh 14.1



LOI GIAI
Khi chua dé nudc bong dén S ¢6 anh S, xac dinh bdi:

.
d-f
vl d = 60cm; f = 20cm.
Suy ra d’ = 30cm.

Anh S’ cach thau kinh OS' = 30cm (chiéu duong hudng lén
trén, Hinh 14.1).

Goi x 1a do cao 1dp nudc @6 vao
SH =x >0 (va 0 < x < 60cm).
Ta c6 sd d6 tao anh:

g LCP , g TK , g

Anh qua ludng chat phing nudc - khong khi:

n, n,
; 4
Vﬁl n, = ‘5‘ " n,= 1.
o e 3
Suy ra HS, = —+ HS = -—«x
n, 4
s, BE =2 %
4

Vi tri cua S, doi véi thau kinh:

d=&0:&H+HO=§x+m—x

- 240 - x
4
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df  20(240-x)

Do dd &= = = =08
e d-f 160 -x :

@ w0 R 2 . 10 .. . e
Theo de bai anh dich chuyén mat doan ~ ¢m so vl khi do

nudc, nghia la

S'S, = +10/3 (cm)

hay S0 +0S, =+ 1—;—
- _ap 20@H-2) . 4 20
160 - x 3

Truong hgp 1:

z 20(240 -x) 10L
160 — x 3

Giai ra ta duge x = 40cm.

Trudng hgp 2:

I
-+

-30

. 20(240-x) _ 10

-30 ;
160 - x 3

Giai ra ta dudge
X = - 80cm < 0 (loai).
Vay chiéu cao cua l6p nudc la 40cm.

Chu y: Bing lap luan dinh tinh vé sy dich chuyén anh ¢6
thé thay ngay ring chi cé truong hgp 1 1a ding.

BAI 15
R TR
Hai lang kinh, ABC va BCD, c6 tiét dién thang la cac tam
giac vudng can va co chiét suit tuong tng la n,, n,, duge gan
vdi nhau d mit BC nhu trén hinh 15.1. M6t chum anh sang hep
don sic S, song song chiéu vudng goc tdi mat AB va khice xa @
I, 0 mat BC.
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a) Mudén chim tia sang
nay lo ra khor mat BD & I' sau

khi phan xa toan phin trén A c
mat CD thi cac chiét sut n, va 04
3 4 P - Vo _— . S IU I1 T I.?
n, phai thoa man diéu kién gi. i B\
b) Cho biét n 3
: d )
n, = 1.5 B D
'
Vf‘l nz = 1.5 R
Tinh gée léch gita tia téi Hinh 15.1
va tia 16.
LOI GIAI

a) Tai I, tia khuc xa truyén thing tdi I, trén mat BC. Tai I,
ta co 1, = 45°. Theo dé bai, tia sang khuc xa d 1;:

n,sin45” = nysinr,

—  sinr, = —2
1 b *
n,v?2

Tai I, trén mat CD, tia sang phan xa toan phéan. Ta ¢é

o 135 1
51[‘119 P —— .
Ky
Vi r, +i,= C =90°
. ) 1
nen ta co: COSIr, » —
n,
.
= l1-sin"n, > —

Suy ra \/anz —n,?' > «fQ— (va phaicé n, > —%) (1)

Tai diém I' trén mat BD ta cé géc téi
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r,=45° - (90° - i,) = i

- 45°,

Vi tia sang khuc xa tai I’ va 16 ra ngoai khéng khi nén ta

co:

: 1
sinr, < —
N,

= sin (1, - 45 < .2
0,

N2 1
—— (sini, — coSl,y) < —
2 o

2 2
L L|ymi-n’ om0

= e
V2 nz'\fi nz\/§ Ny

= 2n,-n? <n, +2 (2)
Két hgp (1) va (2) ta ¢o

V2 < y2n,7 -n? <n, +2 (3)
b) Véin, = 1,5 va n, = 1,6 ta co:

J2n,2-n? = 1,69,
nghia la diéu kién (3) dugec thoa man va cé6 tia 16 I'R. Vi tia tér
SI, // BD nén goéc léch D giiia tia tai SI, va tia 16 I'R bang:

D = 90° - 1,
trong d6 goc i’ duge tinh theo dinh luat khuc xa:

sini’ = n,sinr,.

4 P

2

Suy ra cosD = sini’ = nysinr, =

Thay s6 ta duge:
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0.19
cos|) = ?1— =8095.

Suy ra D =~ 84°33.
#
BAI 16
e
Day cua mat coc thuy tinh 1a mot A

ban mat song song chiét suat n = 1,5. $
Dat coc 1én modt to gidy ndm ngang
roi nhin qua day céc theo phudng |
thang dung thi thdy hang chit tua ‘A
nhu nam trong thuy tinh, cach mat '
trong cua day 6mm. Khi d6 nude vao

didy céc rdi nhin qua 16p nude theo | .
phuong thang ditng, ngudi ta thay ::;
hang chil tya nhu nam trong nudéc, : R
cach mat nudc 10,8cm. Tinh dé day

cua day cdc va chiéu cao cua céc. Biét Hinh 16.1

chiét suat cua nudc n, = 4/3.

LO1 GIAI

Ta xét anh cta diém A ctia hang chit trén gidy va coi nhu A
nam trong thuy tinh (6 sat mat dudi ctia day coc). Goi e 1a dé
day cua day coc:

e = AH.

Khi c6c khong chita nude, mat ta nhin thay anh A, cua A
tao bdi Iudng chat phiang thiy tinh - khéng khi. Ta cé:

HA n

HA, 1
= HA =e = n.HA, = 1,5.6 = 9mm = 0,9cm.
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Khi c6c chita day nude, véi do cao 16p nuée HI = h, mat
thay anh A’ cia A tao bdi quang hé gom ludng chat phang thay
tinh nudc va ludng chat phang nude - khong khi. So d6 tao anh
cua A:

A LCP(T-N) yA, LCP(N-K) < u

Xét anh A,, ta co
HA
HA, n,

=  HA,= “LHA.
n

= HAgzi.'&:Smm.

3.1,6

Xét anh A’ (coi nhu A, ndm trong nudc va A’ nam trong
khéng khi va diing céng thite ludng chat phéng) ta co;

IA, n
IA' 1
=  IA;=n,JA"

Theo dé bai
TA’ = 10,8cm = 108mm,
ta co IA, = :43- . 108 = 144mm
Chiéu cao cua coe la:
=  Al=(9-8)+ 144 = 145mm = 14,5cm.

Chu y: Cang co thé xét anh A’ ctia A, qua ban mat song
song 1a 1dp nude, nhung khi d6 A, la anh ctua A tao bdi ludng
chit phéng thiy tinh — khong khi. Phép tinh sé phtc tap hon.
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BAI 17

Hai guong cau lom G,, G, cang ban kinh R = 80cm dudc dat
dong truc, mat phan xa hudng vao nhau, hai dinh cach nhau
{ = 50cm.

a) Tim vi tri cua vat sang AB dat trong khoang gitta hai
gudng dé ti s6 d6 cao cua cac anh 4o tuong Ung tao bdi su phan
xa trén hai gudng bang 1/2.

b) Tim diéu kién vé khoang cach giita hai guong dé cau hoi
(a) c6 nghiém.

LOI GIAI

a) Goi x 1a khoang cach cin tim cua AB dén guong G,. Ta
lan lugt xét hai anh tao ra do sy phan xa trén moéi guong mot
1an, hai lan... Tiéu cu cua hai guong:

R
f= — =40cm.
2

Xét sy tao anh do phan xa trén mdi gudng lan thi nhat ta
c6 sa do:

o dyg 21 Qo2

Véi d,, = x; dy, =1 - x. Theo dé bai 1an lugt ta phai co:

+k, >0 = > 0 =< (1)
- X
STl e Bolll . S @)
f-(l-x)
S - - T o | 3)
k, f—(l-x) 3
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Thay chi bing s6 ta dude

2.50-40
X = ————— = 20cm.
3

Ta thay gia tri do6 cua x thoa man cac diéu kien (1) va (2).
Nhu vay néu xét su tao anh do phan xa trén méi guong lan thu
nhat, vat AB phai dat cach mét trong hai gudng doan 20cm.

Bay gid ta xét su tao anh do phan xa lan tha hai bdi hé
guong:

AB —-—ml—hA B;-#-nrA By

11 H 12 dl?

G,

Véi d,, = x = 20em; d,, =/ - x = 30cm, suy ra:

d, f
d'}, = —*— =- 40cm;
11 du _f
dl-z = l = d"” = 90(31"['1.
d,.f
d,, = —E— =T72c¢m > O:
12 dz: _f
anh A’,B’, 1a anh that;
d,f
div= —2 . =« 120cm:
21 d -f

d22 = i = d1-_” - 170{:“1:
df  170.40

d’y, = = = 52,3cm > 0:

d, -f 170-40
anh A',B’, 1a anh that.

Nhu vay su phan xa lan thu hai trén hai gudng déu tao
anh that, trai vdi yéu ciu cua dé bai. Xét tiép sy phan xa trong

154



nhiing lan sau ta cing thay déu tao anh that (lam phép tinh
tudng tu nhu trén).

Do dé chi ¢6 su phan xa trén méi gudng lan thd nhat mai
cho anh thoa man yéu cdu caa dé bai va vat AB phai déit cach
mot trong hai guong mot doan 20cm.

b) Tt cac diéu kién (1), (2) va (3), ta suy ra:

20— f
+ —— <f = < 2f.
3
2l -f

>l =1 =22¢

Vay diéu kién vé / dé bai toan cé nghiém la:
[< 2f,
hay [ < 80cm,

BAI 18

Mot vat sang AB diat vudéng gée véi truc chinh cua mét
thau kinh hoi tu L. Trén mot man E dat cach vat 90cm nguai ta
thu dude anh ré nét cia vat, 1dn bing hai 1an vat.

a) Tinh tiéu cu cua thau kinh.

b) Sau thiu kinh L nguoi ta dat thém mét guong cau lom G
cung truc chinh va, dat man E ¢ trude vat va L, cach vat 30cm;
trén man E ta thu duge anh ro nét cua vat, cung chiéu véi vat
va biang hai lin vat. Tinh tiéu cd ctia guong cAu va xac dinh vi
tri dat guong.

¢) Thay vat AB biang mot diém sang S trén truc chinh cia
hé. Xac dinh vi tri cia S dé chum tia 16 ra khoi thau kinh lan
thd hai:

+ La cham song song;

+ Ho1 tu ngay tai S.
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LOI GIAI

a) Theo dé bai ta co:

d +d = 90em:
k=- % = — 2 (vi la anh that).
, d’
Suy ra 9 = -2
= d'=2d,
Do do d +d' = 3d =90cm.
Tu d6 d = 30cm
va d’ = 60cm.
Tiéu cu thau kinh
dd’
f= Tod = 20cm.

b) So d6 tao anh:

T3 LI, L 3 I O P,
d; djl d2 d,2 d3 da
Xét anh A, B;:
d, = 30cm
= d’, = 60cm;
d'l
kl = "“a‘“l“ = —2.

1

Xét anh A'B’;: Theo dé bai, anh A'B' cach vat AB 30cm, nén
d’y =30 +d,=30+ 30 = 60cm,

it

va, tir dé d, =
d',-f

= 30cm,
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va k.ﬁ:ﬁ?‘.:_z_
i

Xét anh A,B,: Goi | 1a khoang cach tif guong cau dén thau
kinh; ta cé;
d,=[-d,=1-60,
dls =i ~dy={= 30
va k, = —i"‘— = —t@
d, [-60
Theo dé bai k=2 |
=  k;ki;k;=2.
N
[-60
= 3l=120
= | = 40cm: gudng dat cach thiu kinh 40cm.
Ngoai ra ta co:
d, = {- 60 = - 20cm;
d’y, =1- 30 = 10cm.
Vay tiéu cu cua gudng la:
f: d;!dlz
d, +d',

Suy ra: -

= 20em.

¢) + Trudng hgp chum tia 16 1a chum song song tao anh S’ g
vo cuc: ta ¢6 sd do tao anh:
S___i.:'___., S, ~=G S, _Lu?S' (o0)
d, d, d, d, dy dy
Ta ¢6 0
= d~;=f,dlztf—d3:4ﬂ—20=200m:f
Do d6 d, =0
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va d,=l-d; =
= d,=f=20cm.
Nhu vay S phai diit d tiéu diém (vat) cta thau kinh.

+ Truong hgp chum tia hdi tu ngay tai S, nghia 1a anh S’
trung véi S: S’ = S. Khi do:

d’;=d,
d',f 20d
Su ra d = 3 = !
y T f T d-20
20d, - 800
T 0 s !
’ Td, -20
Mat khac: d; = 204,
d, -20
o 4 -l-d,- 20d,-800
d, - 20
d,f'
S e =d,
uy ra q-T "
= d,=2f =40cm
20d, -800 _
d, -20
=y dl - G.

Nhu vay phai dat diém sang tai quang tam O, cua thau
kinh, ciing c6 nghia la tai tAm gudng cau (vi [ = 40cm = 2f).

BAI 19

Mét thau kinh héi tu L tiéu cu 40cm duge dit nam ngang
phia trén mdt chiu nude va cach day chau 90cm. Phia trén
thau kinh, cach 80cm c6 mét diém sang S trén truc chinh.
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a) Phai d6 nuéc (chiét suat n =
4/3) vao chau dén do cao nao dé anh
S' cua S d diang day chau (Hinh
19.1). k < B Ry

b) Thay nude bang mdét lugng
chat 1ong khac cung thé tich thi thay
rang mudn cho anh 8 cta diém sang ‘ H r
van ¢ dung day chau ma khéng dich VY F=——={="="1
chuyén thau kinh thi phai dua Sra -EEEEEE:E'F':“_'EE:EE—
xa thau kinh thém 6cm. Tinh chiét Ef::ﬂ:::l;f—f?’_f SA
suat n’ cua chat long. - S

Hinh 19.1

LOI GIAI

a) S’ la anh cua S tao bdi quang hé gom thau kinh L va

ludng chat phang khong khi - nude. Sd db tao anh:
gL g LCP o
'I Ed

Eadl

d; d’, d, d

Xét anh S;: d, = d, = dd—lff = 80cm = OS,

1

Xét anh S’. Goi h 1a d6 cao cia nudc trong chau, ta co:

HS, 1
HS n
. @ .M _h
I n
Ta cé 5SS -HS -HS =h(- 1)
n

Mat khac S 8'=08 - 08, ={-d',,

vdi [ = 90cm. Suy ra
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S,S' =90 - 80 = 10cm,

va tu dé h = S, = L. = 40cm
1 3
1-=— 1--—
n 4

b) Theo dé bai dd cao ctia 16p chat 1ong ciing bang h = 40cm
nhu trén. Lap lun tinh toan nhu trén, nhung bay gis S cach
thau kinh d = 80 + 6 = 86cm, do dé6 anh A, bay gio cach thau
kinh

df  86.40
d-f 86-40
va khoang cach hai anh A’ va A, bay gid la:

OA, =d'=

= 74,78cm,

AA =90-4d = 15,22cm.

Thuec hién tinh toan nhu trén ta cé:

1
)

n

AA =h(1-

Thay céac gia tri caa A A" va h vao ta tim dugen’ = 1,61.

Chii y: C6 thé coi doan A A' la d¢ dich chuyén cia anh A,

qua ban mat song song la 16p nudc (hay ldp chat long) ¢6 do cao
h; khi d6 ta cé ngay cong thic nhu trén.

BAI 20
RS AP

Mot thau kinh mong chiét suat n c6 2 mat tiép giap véi hai
moéil truong trong sudt c6 chiét sudt khiac nhau n, va n,. Hay
thiép lap cong thie xac dinh vi tri cia anh §' cua diém sang S
trén truc chinh tao bdi thau kinh trong hai truong hgp:

a) Thau kinh ¢6 1 mat phang va mot mit 16i ban kinh R,
mat phang tiép giap véi méi truong n, (S  trong méi trudng n,
hodc trong moi truong n,).
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b) Thiu kinh ¢6 hai mat 161 cang ban kinh R va S ¢ trong
maol trudng n,.

LOI GIAI

a) + 5 ¢ mai truong n,:

Dé dang thay rang mot ban mat song song v cung mong
khéng co anh hudng trong su tao anh cua quang hé (bdi vi, ban
mit song song chi tao ra do dich chuyén anh, ma do dich
chuvén nay la khong dang ké khi d6 day caa ban khong dang
ké). Do da, dé co thé ap dung coéng thie tinh do tu cua thau
kinh (2 mat bén cua thiau kinh

tiép giap voi hai moi trudng co o

cung chiét suit) ta cé thé xem 1\

la gitta hai mat phang cua thau

kinh va moi trudng chiét suat S M j Mo
n, ¢6 mot ban mat song song vo ©

cung mong, chiét suiat n, (Hinh

20.1). Khi d6 ta ¢6 mot quang

hé gém: ludng chat phang do

hai mdi trudng n,, n,; va thau Hinh 20.1
kinh L dat trong méi trudng n,.

Sd do tao anh cua S:

g_LCP g L, g

LY
Fl

d, d, d, d,

Xét anh S,: Ta cé
d d

o AR SRl 1

n, n,

(diu " ¢6 lién quan dén tinh chat cia vat va anh)

b d‘-|— di'

n,

Xét anh S' (chu y d6 day cua ban mat song song khong
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dang ké):

dy=-d, = —2 d,

Tiéu cy thau kinh (dat trong moi truong n,):

1 n . ! n-n,

_— -—-]_ —_— o ] = 2 .

f { n, )(R oo) an
Ta ¢6 i+ 1 .1

d, d, f

1 1 1 n-n, n,

= _— = - - = s
d, I - d, n,R n,d,

Cuéi cung ta cé cong thitc xac dinh vi tri cha anh S

n, n, n-n,
&, 4, R

It Il n —n.

ha 2 4 L = .
Y KU R

+ S ¢ trong moi trudng n,.
Lap luin va tinh toan nhu trén, ta cé:

n, n, _n-n,
d' d R

b) Xét thau kinh da cho dat trong mdi truong n, (8 phia
tiép giap véi méi trudng n, ta tudéng tugng c6 maot 16p rat mong
chiét sudt n,, 16p nay khong c6 anh hudng gi dén su tao anh).
Ap dung cong thic tinh d6 tu da biét:
1 2 2(n-n
R ={£_. l)——-— = __(.__.____..1_..)..
f n, R n R
C6 thé coi thau kinh da cho ghép sat vai mot thau kinh

phéng 16m (Hinh 20.2) lam béng chat c¢6 chiét suat n, (va xem
nhu gida mat phdng cia thiu kinh nay va méi truong chiét

Dl=
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suat n, c6 mot ldp ngan cach

rat mong chiét suit n,). Do tu i L
cua thau kinh phang 16m (trong
mo1 trudng n,) la:
5 Ny na
1 n, 1 .
Dy o (== )
¥ ! n, ~-R
_ (n| - nz)
n R iz
Hé hai thau kinh ghép sat Hinh 20.2

tuong duong vai thau kinh L cé
dé tu (trong moi trudng n,):

D=DL+D2=

2n -(n, +n,)

n, R

Do d6 su tao anh cta vat AB c6 thé coi 1a do quang hé gém
th&u kinh (L) tuong duong va ludng chat phdng n, - ng:

AB—L, A B, —LCP ,ap
d1 d‘| di! d*‘z
Xét é.n.h AIBI:
1 1  21n-(n,+n,)

d, d, n,R
Xét anh A,B,: (thau kinh rit mong):

n n
Y R I (G, 1
2 1 d2 d‘2
. n, _mn 2n-(n, +n,) _n
d', d', R d,
i n, " n, _ 2n-(n, +n,)

&, 4 R
Hay, tdng quat hon,
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n, n,_=2n-(m +n,)
d' d R

BAI 21

e e——————

Mot chau nude ¢6 day la mét ban kim loai nhan bong chia

o Ty 2 g ” 4, ;
mot 1dp nude ¢6 do sdu H = 30em, chiét suat n = — . Trong nudc

c6 mét béng dén nho S nim cach mit
thoang h. Trén sat mat thoang, ngum
ta dat mot thau kinh héi tu L cé tiéu
cu f = 10cm, ¢6 truc chinh vubdng goc
vé1 mat thoang va di qua S. DBat mot
man E vudng géc vdi truc chinh cua
thau kinh, ngusi ta thay cé hai vi tri
cua man nhan dude anh rdé nét cua S,
hai vi tri nay cach nhau 15cm (Hinh
21.1).

a) Xac dinh h va cac vi tri cua
man.

b) Muén cho hai anh d6 trung
nhau thi ta phai dat béong dén ¢ dau?

LOI GIAI

a) Quang hé cho hai anh do theo sd do:

Anh1: 8 LCP > S, L » S,
d d d, d,

Anh 2: G Lol

gYogg JOP 0 b g

d, d, d d
Xét anh 1 (S,); d = h.
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Ta co — = -

d n
- d = _d - E h
n 1
dz — d
d‘Q - E.l:f - = 30h (1}
d,-f 3h-40
Neét anh 2 (S,):
d,=H-d=230-~d;
d%= ~dy= d = 30=h= 30:
d{;: H —d‘g:- 60 - h;
da, 1
d, n
= d’p = 9,"'_ _ :j“_’g_"__h_)‘
n 4
UGN -
d,=d, = A ”__ﬂl
4
d', = 4 _ 10080-3h) 2)

d,-f  140-3h
Khoang cach gitia hai vi tri cua man chinh 1a khoang cach
gitta hat anh 8, va S, nghia la 5,5, = 15em.
Tu do, theo (1) va (2) co:
10180 -3h)  30h _
140 - 3h 3h - 40

(3)
VoLt = 180

- Truong hop 1: ! = 15em suy ra
Gh*- 380h + 800 =0
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Phuong trinh nay c6 2 nghiém :
h = 40cm

va h= —%—qcm.
9

Nghiém h = 40cm bi loai vi phai ¢6 h € H = 30cm;
Xét nghiém h = %]- cm. Thay gia tri cua h vao (1), ta c6

d,=-2cm <0,
khong phu hgp, vi anh S, phai la anh that.
Nhu vay khong xay ra truong hgp 1.
- Truong hgp 2:
l=-15
=  h?-700h + 10400=0
Phuong trinh nay c6 2 nghiém:
h = 57,7cm (loai)
va h=20cm.

Thay gia tri cta h vao (1) va (2) ta dugc cac vi tri cia man:
d’, = 30cm
va d'3=156cm.
b) D& cho hai anh trang nhau, ta phai c6 d’, = d’,
10(180 - 3h) ) 30h
140 - 3h 3h - 40
e’ h = 30cm,

nghia la phai dit béng dén o6 sat day chau.

Chii y: Dua vao dac diém cta su dich chuyén cua vat va
anh tao bdi thau kinh c¢6 thé lap luan dé thiy ring chi c6 thé
xay ra truong hop 2 d cau (a).
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BAI 22

Trén man E dat vuéng goc véi truc chinh cua mot thau
kinh hoi tu L, tiéu cu f, = 25cm ngudi ta thu duge anh ro nét
cua mot diem sang 8 dat trén truc chinh thau kinh.

1) Xac dinh vi tri cua vat, man déi vdi thau kinh dé khoang
cach vat - man 1a nhod nhat.

2) Sau L,, nguoi ta dat thiu kinh L, ¢6 cang truc chinh véi
L, va cach L, mot khoang 20cm. Khi d6 trén man E c¢6 mot vét
sang. Hay tinh tiéu cy f, cua L, trong cac trudng hgp sau:

a) Khi tinh tién man E doc theo truc chinh vét sang trén
man c6 duong kinh khong thay d6i;

b) Khi tinh tién man ra xa hé thau kinh thém 10cm vét
sang trén man c6 duong kinh tang gidp d6i;

¢) Khi tinh tién man ra xa thém 10cm vét sang trén man
c6 dudng kinh giam di mot nua.

LOT GIAI
1) Khi anh hién ré trén man, khoang cach vat - man la
khoang cach L giita vat that va anh that. Dé dang ching minh
rang L (L = d + d") phai théa man diéu kién L > 4f. Nhu vay

L. sdfeibtem, vidod4a sdbs 521 < B0em.

2) So d6 tao anh:

L L
Sl 8§ —=— 8, = 8, vdid,=d, =50cm

d, d& a4 q
- Trudng hgp 1. Vi vét sang trén man c6 dudng kinh khong
do6i khi tinh tién man nén chum tia 16 tao boi L, phai 1a chum

tia song song vdi truc chinh. Nghia 1a anh cua S tao vdi hé hai
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thau kinh phai d xa vo cung.
Tacod, » =

— dy=1F;;

B

~d'y =20 - 50 = -30cm,

val d,

Nhu vay f, = -30cm: L, la thau kinh phan ki

- Truong hop 2. Theo dé bai chum tia 16 ¢6 thé la hoi tu
hay phan ki.

Né&u cham tia 16 14 chiim phan ki (L, la thau kinh phan ki),
anh S, 1a anh ao (Hinh 22.1). Tt hinh vé ta co:

D,_,_08.+08 +10
D, 0,8, + 0,8,
d,|+]d",|+ 10
iy 2= —
d | +|d".|
40 - d',
- w G
30 -d',

= dy = 20cm: Vo Ii!

Hinh 22.1 Hinh 222

Nhu v?ay chi‘lm ti'1 16 tan hﬁii Eis ph ai 151 chum tia hﬁi tu vl
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Ta hinh vé ta co:
D ) *1” = d'r__,
D, 30-d,

=2 =d,=20em

s . d.d',
v, ti do f, = —*—— = 60cm.
d,+d,
Con néu L, l1a thau kinh phan ki (ban doc tu vé hinh, S
nam trong khoang gitta hai vi tri cia man), ta co
Dy . 402,
D, d',-30

100

d, = — em,

va tu do f, = - 300cm.

- Truong hgp 3. Theo dé bai chum tia 16 tao badi 1., la cham
tia hoi tu, S, 14 anh that, anh nay ¢6 thé niam trong khoang
oiida hal man hodce nam sau vi tri thu hai cua man (ban doc tu
ve hinh).,

Neéeu anh S, nam trong khoang gitta 2 vi tri cia man, ta co:

D, 40-d', 1

D, d,<30 2

110
= dy= ——cm

va, ti d6, f, = - 165em: L, 1a thau kinh phan ki,

Néu anh 8, nam sau vi tri thd hail cia man, ta co:

D, d,-40 1
D d,-30 2
= dls=50cm,
va, tu d9, f, = — 75em: L, cting la thau kinh phan ki.
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BAI 23
i e e rearcins

Hai thdu kinh mong L,, L, ¢6 dé tu D,, D, duge dat dong
truc cachi nhau mét doan /. Vat sang AB dit vuong goc vai truc
chinh, trudc L,, ¢6 anh A",B’, tao bai hé vai do phong dai k. Git
nguyén vi tri caa vat AB nhung hoan vi hai thiau kinh cho
nhau, khi d6 anh caa vat tao bai hé 1a A, B, vdi d6 phong dai
k'. Hay thiét lap hé thuc gida D,, D,, I va k, k'

LOI GIAI
F L - " L '[J- " 1
+ So d6 tao anh ldc dau : AB——— A B, —— A"\ B
d] d’I dé‘ d‘ 2

D6 phéng dai cua anh A", B,

f f
k=kiks= i 2
PR =d, 7 1 —d,
. L) dlf'l
vol d2=£-d1=£“ﬁ
f £y
ta suy ra k, = 2 =
f‘Z - dZ f2 + - ._(i."._fl = f
d, - f,
) fy(d; - )
dg(n +f2 —I} + ff] = f|f_}
f,f,
Do d¢ k=k. k;,= .
00 W B <~ ==
1 1 1 1 [
. -—-:1-——(1 (——-q‘p-—--a——-]
Suy ra k £, '\ f ff

e
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4

Hay . =1-Dyl~-d, (D, +D, - ID,D,) (1)

+ Sg dé tao anh lic sau: AB——2 3 A,B, —1— A,B),
d, d, d, dy

Lap luan va tinh todn nhu trén ta lai co:

1
E =1-D{~-d,(D,+D,-ID,Dy) (2)
Tu (1) va (2) ta suy ra:
1 1
Bzg + ]—{' = D]I + "1?
1 1
D,-D)l = — - —
= (D, 2) K K’
k'-k
hay D,-D,= TKk
#
BAI 24
e

Mot bé nhd hinh hép chit nhat trong d6 ¢6 chita nudc.
Thanh bé phia trudc 1a moét t&m thay tinh ¢6 d6 day khéng
dang ké, thanh bé phia
sau la mdt guong phang,
khoang cach gida hai
thanh bé nay la a = 48cm.
Gilta bé ¢6 mot vat sang
AB thing ding. Dat mot
thadu kinh héi tu L trudc
bé va mét man E dé thu
anh cua vat (Hinh 24.1).
Ta thdy c¢6 hai vi tri cua Hinh 24.1
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anh trén man lan lugt la 6em va 4 5cem. Hay tinh tiéu cy cia
thau kinh, khoang cach tir thau kinh dén thanh bé phia trudc

- - # a - - s af ot -~ k] a s 4
va do 16n cua vat. Cho biét chiét suat cua nude 1a — .

LOT GIAI

Chum sang di td AB dén thinh bé phia trude sé tao anh
A’,B’, ciia vat trén man, con chum sang di tit AB dén thanh bé
phia sau sé cho anh A,B’,

So do tao anh: AB —-HEL A B, L, ABYy;
d, d,

AB —G 5 AB, —BM a8, —L . AuB,
d, d,

- Vat AB qua ban mat song song (ldp nudc) co bé day

= 24em cho anh A, B, vai

1. &
BB,ze (1 - —)=—(1~ —1-}: 6em

n 2 n
va A,B, = AB.
Vat A,B, qua th&u kinh L cho anh A"\ 8’| = 6cm, nghia la:
d’.
AB 5L =6 (1)
d

- Vat AB qua guong cho anh A B, d6i xing vii AB qua
gudng (A,B, = AB; HB, = % ); =au do A,B, qua ban mait song

song ¢6 bé day:

cho arh A,B, v6i
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A,B, - A,B, = AB

1. 3 1.
va BB, se(l- )5 2 (1~ =)= 186m.
n 2 n

A,B, cach A,B, mdt khoang la:
BIB:.' e I%]B T BH + Hf;ﬂ = B[‘JBB
= BB,=6+24+24- 18 =36cm,

va B, cach thdu kinh: d, = OB, = OB, + B,B, =d, + 36. (2)
Vat A,B, qua thau kinh cho anh A",B’, = 4,5cm, nghia la
AB. %t.-45 3)
d,
véi &, = d, - 3 (theo dé& bai) (4)
dd d.d'. d, +36)(d' -3
Ta co f = ——"— == = (G FAOUC, 70) (5)

S d, +d, d,+d, (d, +36)+(d,-3)
T (1), (3) va (B) rit ra
d, = 144cm;
d’;, = 48cm
AB = 18cm
va f = 36cm.
Khoang cach tit thiu kinh dén thanh bé phia trude 1a:
d =0I = 0B, + B;B - Bl = 126cm.

BAI 25
rE e ———

Mét vat sang AB dat vudng goée véi truc chinh cua mot
thau kinh hdoi tu L, tiéu cu f.. Sau thau kinh dat mot guong
phiang G vudng géc vdi truc chinh thau kinh, ¢6 mat phan xa
huéng vé L, va cach AB mot khoang 90cm. Khi dich chuyén L,
trong khoang gitta AB va G, nguoi ta thay c6 hai vi tri M va N
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cua L, cach nhau MN = 30cm cho anh ctia hé thiu kinh - gudng
triang vdi vi tri cha vat AB. Gid guodng phing G c6 dinh, ngudi
ta dich chuyén vat AB ra xa guong thém mét doan 5em. Sau do6
dat thém mdt thau kinh L, (tiéu cu f,) trong khoang gita L, va
AB, tai mét vi tri P véi PM = 15cm, sao cho khi tinh tién L,
trong khoang gitta L, va G thi anh cudi cung cho bdi hé van
trang vdi vat AB khi L, 6 M va d N.

a) Tinh f, va f,;

b) Gidt cho khoang cach gitta L, va L, ¢6 gia tri khong déi
bidng 20cm va tinh tién hé thau kinh L,L, trong khoang gitia
AB va G. Xac dinh céc vi tri cia hé L,L, dé anh cudi cung cta
AB trung véi vi tri cua vat.

LOI GIAI
a) So d6 tao anh cho béi hé L, - G:

AB—Y4 5 AB,—C S AB, 2 s AB,
d, d,

Theo nguyén li vé tinh thuan nghich cua chiéu truyén anh
sang, muén cho A;B, trung véi AB thi A,B, phai trang véi A B,.
Vi G 1a guong phang nén diéu nay chi xay ra khi A|B, d ngay
sat guong (va A,B, cling 0 tai d6). Do dé, theo dé bai

[ =d, +d,=90cm.

VR et
dl = fz
Do d6 ta ¢6 phudng trinh
| df,
d, +———=1[.
T dl _fz

Giai phuodng trinh nay, ta tim duge hai vi tri M va N caa L,
ung voi

174



4 . L= VI? - 4lf,
i1 =

2

L+ 1P - alfy
2

va dlz =

(d,, = AN va d,, =AM).

Khoang cach hai vi tri d6

MN = dl'.! e dll :VIE '"4f‘2i %

Theo dé bai MN =30cm va | = 90cm, ta tim dudge f, = 20cm.
Do d6 ta ciing tim dudc vi tri cua M va N (cach AB):

AM = d,; = 30cm;

AN = d,, = 60cm.
Khi ddt thém thau kinh L, ta ¢6 so d6 tao anh cua vat AB:
I I G I T
AB —* AB,—*A,B, —* A;B,—* AB, = AB;
d, d

Theo nguyén li vé tinh thuén nghich cua chiéu truyén anh
sang mudn cho anh cudi cang A;B; trung véi vat AB thi A,B,
phai ¢ sat guong (va A,B, cing ¢ tai d6). Mat khac, theo yéu
cAu cua dé bai, M va N van 1a hai vi trf cia L, dé anh cuéi ciing
trung véi vat; mudn vay A,B, phai d vi tri cia AB khi chua dat
L,, nghia la A,B, phai cach guong G mot khoang 90cm va cach
AB (vi tri mdi cua vat) 5ecm. Nhu vay ¢6 nghia 1a ta phai ¢

d, + d’; = Sem.
Mat khac d,= AP = AM- MP =(30+5)- 15
= 20cm;
tir do d,=5-d,=- 15cm.

Do d6 tiéu cu cua L, bang



dd |
f, =— {;. = -60cm: L, la thau kinh phan ki.
+

1 1

b) Muén cho anh cudi eting trang vdi vat thi, theo cau (a) |
A,B, phai ¢ sat guong phang, nghia la

AA, =90+ 5 =95cm,

hay AO, + 0,0, + O,A, = 95em.
Theo dé bai 0,0, = 20cm.
= d,+20+d,=95

@ Brde=iy (1)
Talaico d = dfilftfl ) (;16512{,}
d, = dd_ff ) 40(2:4.3) o

Thay (2) vao (1) ta tim dude phuong trinh:
3d,” - 145d, + 120 =0
Phuong trinh nay ¢6 2 nghiém: d, = 47,6cm va d, = 0,84cm.

Nhu vay thau kinh L, cia hé L,L, phai dit cach vat AB
mét khoang 47,5cm hoac 0,84cm.

BAI 26
EET———

Hai thau kinh hdi tu Ly, L, ¢6 tiéu cu f}, £, va ¢ cang truc
chinh. Mot mat phang nhé AB dat trude L,, vudng gae vdi truc
chinh cho mot anh rd nét cao 4,5cm trén mot man E dat tai M,
Néu gii ¢é dinh vat AB va L, ma bo L, di, thi phai dat man d
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diem M,, xa M, hon mdi thu

duge anh cua vat va anh cao i

9em (Hinh 26.1). Néu gilt co A
dinh vat AB va thiau kinh L, I
ma bo L, di, thi phai dat man ¢

diem M, xa M, hon, mdi thu 8 O,
dude anh cua vat va anh cao
0.5cm. Biét hai khoang cach
MM, va MM, lan ludt 13 6em
va 8em. Hay xac dinh cac tiéu
cu f,, f, va do cao cua vat AB.

LOI GIAI

Es
A
0, Mo M,
L W
Hinh 26.1

Goi A,B, 12 anh cua vat AB tao bdi thau kinh L,, A;B, nim
tai M, (A;B, = 9cm). Khi dat thém thau kinh O, thi A|B, dung
lam vat do d6i vdi L, va L, cho anh that A’'B’ nam tai M,. Goi d,
l1a khoang cach tu A, B, dén L, (Id2| =0,M,), ta ¢

|d2, - d12 = MIMU = Hem.,

Ta lai c6 (A'B’ = 4,5cm):
A'B d', 45 1

AB, 4] 9 2

Tu (1) va (2) suy ra

d’, = 6cm;
d,| = 12cm,
nghia la d, = -12cm.
Tiéu cu f, cua L, la:

d,d,  (-12).6

2

= 12cm.

fo = L i e 22
. d,+d', (-12)+6

(1)

(2)

Néu bo 1., di thi L, tao anh A,B, cha vat AB nam tai M,

17 NISTVL-T3
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(A,B, = 0,6e¢m), anh nay cach O méot khoang
d! - OE'MD + MUME = d"‘?. - Mﬂb‘lﬂ = 6 “+ 8 = 14CI‘H
Do d6 vat AB cach L,

df, 1412
= D, 20t 2 e = 84cm.
290, 1a-12

Do phéng dai anh bay gid 1a
AB, 05 d 14

1
AB AB d 8 6

Suy ra AB = 0,5.6 = 3cm.
Xét anh A,B, tao bdi thau kinh L;: anh nay ndm tai M, .
Ta cé d, +d, = BM, = BO, + O,M, = 84 + |d,|
= 96cm
d' AB 9
Mat kha L = 11 =-_=3
EME HTTTAR T B
= &', =38d,
T d6 rit ra d, = 24cm
va d’, = 72cm.
Tiéu cu f, caa L, la:
fl = dldl = 18cm.
d, +d',
#
BAI 27
e

Cho mét hé thau kinh déng truc, thau kinh L, tiéu cu f, va
thau kinh hdi tu L, tiéu cuy f, = 6cm, dat cach nhau 35cm. Mot
vat sang AB dit vudng goc véi truc chinh, cach L, 20cm. Sau L,
dat mét man E vudng géc vdi truc chinh ciia hé. Mot ban mit
song song c6 d6 day 15cm, chiét sudt 1,5, khi dit sau va sat v
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L, cang nhu khi dat sau va sat vdi L, déu cho anh rd nét trén
man. Xac dinh tiéu cy f, va vi tri cia man.

LOI GIAI
- Khi dat ban mat song song sau L,, ta c6 s d6 tao anh:

L BM L
AB —"_1,} AIBI s AEBQ__'J'—‘) AaBa

d1 dl d-z diz
Ta c6 d, = 20cm;
4 - d,f, _ 20f, |
‘T d, ~-f  20-f,

DPé dich chuyén anh A A, qua ban mat song song:

AA, =e(l- l)=15{1— L‘,'c=5nr:nr1t.
n 1,5
Anh A,B, cach L, :
20f,

iresilly 5=
T

+5

50(12 - f,)

Suy ra dy=!-d",=35-(d, +5) = 20-f

d,f,  300(12-f))
d,-f, —44f +480

= d‘g_ = (1)
- Khi dat ban mat song song sau L, ta ¢6 sd dé tao anh:

L L
AB —"% A1 BI —*—g—"} A‘QBTZ _M;‘} A‘;]B,E

d, d, d d d; d'y
Ta co: d, = 20cm,
dt _ dlfl — 20fl ;
" d,-f  20-f '
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20f 700 - 55
d=I0-d,=35- Of, _ 700-55f,

20 - f, 20 - f,
S d=0,B, = ﬁ:.— _ E{fDU :..:f’”t= )
d-f,  580-49f

Do dich chuyén anh A, A’ qua ban mit song song:

AN, =e(l- —1—] = Hhem
n

Anh A’y cach L.,;

4. =d+5-= 1}00 - 575f, )
580 - 49f,

— Theo dé bai trong hai truong hdp d6 anh déu nam trén
man E, nghia la ta ¢6 d’, = d’;. Ta ¢6 phudng trinh:

106f,2 -~ 2380f, + 13200 = 0
Phuong trinh nay c¢é hai nghiém:
f, = 12,45cm

va f, = 10cm.

Véi f, = 12,45cm, thay vao (2) ta ¢6 d'; = 1,95cm. Két qua
nay khong chap nhan duge, vi do day cua ban la 15em, nghia la
man E phai each L, mdt khoang ldn hon 15em. Véi f, = 10em ta
co d’; = 15em L két qua nay phu hgp. Nhu vay tiéu cu f; = 10em
va man dat cach L, 15em.

BAI 28

==t
Mot thau kinh tiéu cu f = 15ecm ¢6 hai mat loi cang ban
kinh R va bang thuy tinh chiét suat n = 1.5 Mot vat sang AB
cao 1,2cm dat trude thau kinh, vuong goe vdi truc chinh, cho
diém B & trén truc va cach tam O thiu kinh 60cm. Sau thau
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kinh ciach tAm O cua né 10cm ¢6 moét guong phang G dat sao
cho phap tuyén IN cua mat phan xa lam véi truc chinh cua
thau kinh mot gée 457,

#) Tinh ban kinh cong R cua hai mat thau kinh. Xac dinh
vi tri, chiéu va do 16n cua anh A'B’ cho bai hé.

b) Thay gudng G biang mot
lang kinh phan xa toan phan cé L
mat huyén trung vd vi tri
guong G, cho quang truc Ol cua I
thau kinh di qua tam diém I
cua mat huyén. Hai canh goc
vuong cua lang kinh co d6 dai
a = 6em va thuy tinh lam lang
kinh ¢6 chiét suat n = 1,5. Xac
dinh vi tri, chiéu va do lén cua Hinh 28.1
anh cho bai hé.

LOI GIAI
Ta co %:(n—l}%
= R=2(m-1)}=16cm.

Anh A,B, ctia AB cho bdi thau kinh & cach thau kinh :

g = ;i% = 20cm,

va ¢6 do 16n AB, = AB.% = 0,4cm.

Anh A,B, & sau gudng phang, dang lam vat ao cho gudng
phang va c6 anh that A'B’ déi xiung vdi né. Vi A,B, vuéng géc
vii truc chinh cua thau kinh va gudgng nghiéng 45° so véi truc
chinh nén IB’ vudng goéc vai true chinh va anh A'B’ song song
vdi truc chinh (A’ d gan thau kinh hon B’), cach truc chinh

181



10cm, chian B’ cia vat cach thau kinh mét doan bang OI tuc 1a
bang 10cm (chu ¥ rang vi d’ = OB, = 20cm nén IB, = 10cm). Do
16n cua anh

A'B' = AB, =0,4cm.

b) Khi dat lang kinh phan xa toan phéan, cho mit huyén
ctia lang kinh & ding chd gudng G thi mat nay tac dung hoan
toan nhu guong d6 tuc 1a tao anh A'B’ theo hudng vudng gée véi
truc chinh. Nhung céc tia sdng tao thanh anh con di qua thuy
tinh mdt doan vdi tdng d6 dai bing a (doan téi + doan phan xa
= a) cho nén, vé mit tao anh, lang kinh phan xa toan phan
tuong dudng véi mot ban mat song song (c6 bé day a, chiét suit
n) va mot guong phéng. Nghia la s0 d6 tao anh bay gio la:

AB —L 5 AB, —BM , o G ,am.

P dich chuyén anh A,B, qua ban mat song song 1a

1 1
x=a{l- —)=6(1- —)=2cm
( = ) ( 15 )

Do d6 bay gio A, cach I mot doan 10 + 2 = 12cm. Vi vay anh
A'B’ tao bdi hé thau kinh - lang kinh song song véi truc chinh
cua thau kinh, cach truc chinh 12em, chdn B’ caa vat cach thau
kinh mot doan bang OI tic la 10cm.

BAI 29
=

Hai thau kinh L, (f, = -60cm) va L, (f, = 30cm) ¢6 cung tryuc
chinh cach nhau mot khoang I. Mot diém sang S nam trén truc
chinh, truée L,, cach L, mét khoang 60cm.

a) Biét anh that S’ cia S cho bsi hé thau kinh cach L, mt
khoang bang 50cm. Tinh .

b) Trong khoang giiia hai thau kinh, nguoi ta dat mot ban
mét song song vudng gbéc véi truc chinh, c6 d6 day 9cm va chiét
sudt n = 1,5. Xac dinh vi tri cua anh 8" cho bdi hé. Muén cho
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anh S” vAn d nguyén vi tri nhu & cau (a) thi phai dich chuyén
thau kinh L, di mét khoang bang bao nhiéu?

LOI GIAI
a) Ta c¢é d, = 60cm
s = —ii—: -30cm;
d‘l - fl

dy={-d,=1-30
d,f,  30(+30)

= dly=
T, -f, !
Theo dé bai d’, = 50cm.
Suy ra [ = 45cm.

b) So do tao anh:

Ta ¢6 d’, = -30cm. D6 dich ¢huyén S,S, ciia anh qua ban
mat song song:

S8, =e(l-<)= %m.
n
Nhu vay S, cach L, mdt khoang
d’,=-30+3=-27cm
vaS,cachL,: d=[0-d",=72cm.
Anh S” ¢6 vi tri:
df

i~ Hl4dem

Muén cho anh S” vin nam dGng vi tri caa S (nhu cédu (a)
thi n6 phai cach S, mot doan la:
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d + 50 = 122cm.

Muén vay, ta phai dich chuyén L, va bay g¢io khoang cach
gitta L, va Ly 1a £ # L. O vi tri mdi L, cho S, anh S'. Bay gio S,
cach L, la

d; = (I'-d") - 3 =l'+ 27,
con anh S’ cach L, 1a
d;=122-d,=95-1["

Theo cong thite thau kinh:

d,d',
d, +d';
_ (+27)(95-1)
('+27)+(95-1")
Suy ra phuong trinh
" - 680"+ 1095 = 0.

Phuong trinh nay c¢é hai nghiém: I’~ 41,8cm va ['= 26,2cm.

Nhu viy, ¢6 hai vi tri dat thau kinh L, dé anh cuéi cung tao bdi

hé vadn & vi trf S’ nhu & cau a. Khoang dich chuyén cua L, la
I- I, tic 1a bing 3,2cm va 18,8cm: L, dich chuyén lai gin L.

fﬂ =

=

BAI 30
[
Mot thau kinh héi tu L, 6 tiéu cy f, = 40cm va mot thau
kinh L, dat cach nhau 51cm, cho truc chinh trang nhau. Mgt
vat AB dat trude L, cach L, mét khoang d, = 16,4m.

a) Dat mit sau L,, nguoi ta trong thdy mot anh ao A'B’
nguge chidu vat, d trude L, va cach L, mot khoang 39cm. Héi L,
1a thau kinh gi c6 tiéu cy bang bao nhiéu?

b) Pé duge mot anh cha vat AB, vian la ao, van bing va d
dding vi tri nhu trong truong hgp trén, nhung cing chiéu véi
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vat, ngudi ta thay L. bang thau kinh 1.,. Hoi L, 1a thau kinh gi?
Tiéu cu bao nhiéu va phai dat & dau? DPoi vdi nguoi quan sat,
thi sau khi thay thau kinh, mat ¢6 can thay dai gi khong?

LOI GIAI

a) Vat AB d kha xa thau kinh héi tu L, vay L, cho mét anh
that A,B, nguogc chieu vat. Anh A,B, nay dung lam vat cho
thau kinh L,, ma L, lai cho mét anh ao ngudge chiéu vat AB, tic
l1a cung chiéu vat A|B,.

- Néu L., 1a thau kinh phan ki, thi né cho anh ao A'B’ caa
vit A,B, trong hai trudng hop:

+ A,B, la vat that, khi d6 anh nho hon vat va ¢ gan L, hon
vat. Diéu nay trai vdi gia thiét (A'B’ d xa L, han A,B));

+ A,B, la vat ao, khi d6 anh cé thé l6n hon vat nhung lai
ngude chiéu vat A,B, (tic la cung chiéu vat AB). Diéu nay
cung trai véi gia thiét.

— Néu L, 1a thau kinh hdi tu va vat A,B, 1a vat that thi anh
A’B’ ¢6 thé thoa man ca hai diéu kién: 1on hon vat va cung
chiéu vat A,B,. Vay L, la thau kinh hdi tu.

Anh A,B, cia vat cho bdi L,, & cach L;:

d f
d,= —— =041m =41cm,
l d‘l 2 Fl
Anh nay cach L, mét khoang
di! =]~ d‘I = 10¢em.

Anh A'B’ ctia A, B, cho bdi L., 6 cach Ly:

d', = - (I+ 39) = - (51 + 39) = - 90cm.

Vay L, ¢é tiéu cu:

d,d',

foo
d, +d,

= 11,25¢cm.
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b) Pé anh cudi cang la anh ao, cing chiéu vat AB, tic la
ngude chiéu anh A,B, dang lam vat dé vdi né, thi L, phai la
thau kinh phan ki. Dé anh ciing 16n bang anh trude thi do
phéng dai cho bdi hai thau kinh L, va L, phai bang nhau, do
do:

d',
d,

d,
d,
Mat khac ta lai cé:

|d,| + |[d'y| = O,B"+ O,B, = 39 + 41 = 80cm.

90
10

Suyra - dy=- 8cm;
d’y=- 72cm
(vi L; 12 thau kinh phan ki va A'B’ la anh ao).
Va tir dé, tiéu cu cua thau kinh L; la:
fy = -—d—‘iﬁ— =-7,2cm.
d, +d,
Khoang cach tu thiu kinh L, dén L, la:
I'=0,0,=0,A,+d;=41-8
= 33cm.

Quan sat anh biing kinh L, thi anh d cach mat 90cm. Con
quan sat anh bing kinh L, thi anh 0 cach mat 72cm. Vay khi
dung thiu kinh L, thay cho L, mit phai ting mic diéu tiét,
mdi trong thay ro anh cua vat.

BAI 31

Mot thau kinh mong bang thuy tinh, chiét suat n = 1,5 ¢6
hai mat 16i cang ban kinh R = 20cm, duge dat d day mot cai coc
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bang thuy tinh. Mét diém sang S d S
tréen truc chinh cuaa thau kinh, phia
trén cach thau kinh 90cm.

a) Do vao céc mot it nude cho du
ngap ca thau kinh. Hoi phai dat man
¢ dau dé hing anh?

b) D6 thém nudc dén do cao
h = 12cm. Héi phai dich chuyén man
bao nhiéu, theo chiéu nao, dé hung

anh. Cho biét chiét sudt cua nudc A e
n, = 4/3. Bo qua d6 day cua dayv coc. Hinh 31.1

LOI GIAI
a) Ldp nude do vao lam thanh hai thau kinh phang lom,
y 4 . e " =
cung ban kinh R, chiét suat n, = — . Tiéu cy va dd tu cua moi

thau kinh dé la:

R _
= w0, -60em = - 0,6m.
n, - 1 ‘:! = 3
3
1 1 D ...
e D= — =-— =-— diop.
i 0,6 3 ¥
Tiéu cu va do tu cua thau kinh thuy tinh la:
Byt i Y Gkl
= — =(n - 1)—= =5 diop;
0 f R P
1 :
= fi=—= =0,2m = 20cm
5

D6 tu cua hé hai thau kinh phan ki va mdt thau kinh héi
tu dat sat nhau la:
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D=D'+D,+D = 2 diop.
Tiéu cd cua heé:
1 o
b= D= :5- m = 0.6m = 60cm.
Dé hing anh, man phai dat cach day cée;
4 - df _ 90.60 180cm.
d-f 90-60

b) Ldp nudc do day h = 12cm tac dung nhu mot ban mat
song song, cho mdt anh ao S, cua diém sang S, dich chuyén lai
gan ban mot doan:

a:h(l——l—}:ﬂrm.
n

S, dung lam vat cho hé thau kinh, ¢ cach hé mdt doan
d=d-3=87cm
Do d6 anh 8" ca S d cach day coc:
df
8 =1
Nhu vay phai dich chuyén man ra xa day coc mot doan

d,-d = 13,3cm.

= 193.3em.

d, =

BAI 32
e
Mot thau kinh hoi tu L cé quang tam O, truc chinh xy, tiéu
cu f = 12em. Mot vat sang nho AB dat vuong goe vdi xy cach O
moét doan OB = 4em. Mat ngudi quan sat dat & M nhin vat qua
thau kinh. Phia sau vat AB ¢6 hai guang phiang nho G, va G,
dat doi xidng véi nhau qua truc chinh xy va déu nghiéng 45° so
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viii xy. dinh P cach B mot doan PB = 2em (Hinh 32.1). Biét rang
mit ngudi quan sat da nhin thay hai anh caa AB nguge chiéu
nhau va to biang nhau. Hay giai thich va tinh khoang cach tu
mat dén thau kinh L,

LOI GIAI

Chum sang tu vat AB
di thang dén thau kinh L, A
khue xa qua thau kinh A G
tao anh A" B',. T
B

—

et

bz

Chum sang tu vat AB
té1 hé hai guong phang
(:,(;,, phan xa trén hai
gudng roi di tdi thau kinh G2
tao anh A", B’..

So d6 tao hai anh: Hinh 32.1

I

AB—_W"—d-; A'\B

@}-----b >

o

@ a--m-mmd >

L]

G,

AB ———— G

A B, ———— A,B, d:L—dl'; ALB,
- Xét anh A"\B',.
Ta cé d =0B = 4cm

df
Td-f

A',B’, 1a anh a0, cach L, mot doan 6cm.

=5 d =~ 6cm < (O

Dé phong dai:
d’
k=- = =4+1,6>0:
d
anh A’,B', cing chiéu véi AB va c6 d6 cao
A'\B, = |k AB=1,5.AB
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~ Xét anh A',B',.
Anh A,B, tao bdi guong G, d&i xdng véi vat AB qua guong
G,, do d6 ta c6 A,B, = AB va vi G, nghiéng 45° so vd1 AB, (Hinh
32.1) A,B, nam song song vdi xy, d phia trén xy cach xy mét
doan PB, = PB = 2em
Anh A,B, cua A,B, tao bdi gudng G, d6i xiing véi A,B, qua
gudng Gy, do do ta c6:
A,B, = A,B, = AB
va, vi G, nghiéng 45° so v6i A,B,, nén A,B, vuéng goc véi truc
xy (A, d dudi truc xy) va cach P mét doan
B,P = PB, = 2cm (B, d sau hai gudng).
Nghia 1a, A,B, cach thau kinh mét doan:
OB, = OB + BP + PB, = 8m.

Anh A’,B, ciia A,B, tao bsi thau kinh:

d, = 8cm
d,f
= dy= —— = -24cm < 0:
S

A',B’; 1a anh ao, cach thau kinh 24cm.
. d'
D6 phéng dai: k=- —=% =3>0:
d'?
Anh A,B’; ciing chiéu véi A,B,, titc 12 ngudc chiu véi AB, va cé
d6 cao:

A‘EB’E = |k.l Asz = 3.AB.

Nhu viy médt da nhin thdy hai anh A’,B’, va A’,B’, ngugc
chiéu nhau. P6 cao cia hai anh khac nhau nhung mét nhin
thAy to bing nhau, la vi anh sinh ra trén véng mac bing nhau,
hay géc trong hai anh tit M bang nhau. Goi x 1a khoang cach tu
mét dén thau kinh (OM = x), ta c6 cac géc trong anh A",B’; va
A',B’; 14n lugt bing:
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A B, 15AB

a, = = %
MB', X +6
A, B, 3AB
(12 = - =
MB', X + 24
Theo dé bai o, = a,,
suy ra x = 12cm: Mat cach thau kinh mot doan la
12cm.
m
BAI 33
R R

Mot kinh thién van nhd duge ngdm chitng dé méot nguoi c6
mét binh thudng c6 thé nhin ré anh clia nhitng vat d xa vo cuc
ma khoéng caAn diéu tiét; tiéu cu cua vat kinh 1a 1m. Kinh thién
van nay dudc hudng xudng mot giéng sdu sao cho truc chinh
cua kinh vuéng géc vdi mat nude va vat kinh ndm ngang miéng
giéng.

a) Hudng kinh thién van vao mét vAt ndi trén mat nudc
trong giéng, khi d6 mit muén thay anh cua vat ma khéng cin
diéu tiét thi thi kinh phai dich chuyén 8&m ra xa vat kinh. Hoi
khi nhidm kinh vao anh cua mét diém sang niAm ngang miéng
giéng qua mat nudc thi thi kinh phai dich chuyén theo chiéu
nao, mot doan bao nhiéu, dé c6 thé nhin thdy anh a0 ma khéng
can diéu tiét.

b) Khi thay d6i kinh thién van nhu trén, mét thdy rd cac
vat ndm & day giéng ma khéong cdn diéu tiét. Tinh bé day ldp
nude trong giéng va do siu cua giéng. Cho biét chiét sudt cua

nude bang g- .

LOI GIAI
a) Khi ngim ching vat & xa v6 cuc, mudn cho mét binh
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thuong quan sat anh qua kinh ma khéng cin diéu tiét thi thi
kinh phai cach vat kinh mot doan:

I =t + L
Khi dung kinh quan sat vat nai trén mat nudc trong giéng
ta c6 sd do tao anh:

AB Vat kinh — A, B, Hly ki » A,B, _Mﬂp} A4B,

d d, d, d,

vdi d 1a khoang cach tit vat dé dén vat kinh (tic 1a ti méat nude
dén vat kinh) ciing la khodng cach tit mat nudc dén miéng
giéng (vi vat kinh ndm ngang miéng giéng). Vi mit thay anh
ma khong diéu tiét nén A,B, ¢ vo cuc:

d,g =
= dg — f L)
talaico d)= dd-f]fl = dl?{l)g{] (vif, = 1m = 100cm).

Theo dé bai, bay gio khoang cach gida vat kinh va thi kinh
la:
l,=0,+8=1f +f, +8.
Mat khéc dy=¢,- d').

100d
Suy fo=(,+f,+8) -~ ————
uy ra , = (t; + 1, + 8) 4-100
1002 =f, +8 =108

d-100

= d = 1350cm.
Mait nude cach miéng giéng 1350cm.

Goi S, la diém sang nam ngang miéng giéng va S', 1a anh
cua diém sang nay qua mit nude (coi nhu gudng phang), ta
thay §', cach vat kinh mét khoang d, = 2d. Véi so do tao anh
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tudng ty nhu trén (S'; trd thanh vat do1 véi kinh thién van) ta
c6 (mat khong diéu tiét) -

dg =0
= dg o= f,g;
df 100d :
d! 5 171 o - ]nﬁ*ﬁf}" .
1 dl _ r1 d—lgﬂ o

Khoang cach giita vat kinh va thi kinh bay gio la

ly=d,+d, =1, +d,

So sanh vdi khoang cach ban dau /, gitta vat kinh va thi
kinh ta thay thi kinh phai doi di mot doan:

Al=1,-1,=d,-f, = 3,85cm.

Nhu vay so vdi vi tri ddu tién thi kinh phai dich chuyén ra
xa vat kinh mot doan 3,85c¢m. Con so vdi vi tri thi hai thi kinh
phai dich chuyén lai gin vat kinh mgt doan 8 - 3,85 = 4,15cm.

b) Thi kinh & cach vat kinh:

[,=f,+ 103,85 (cm).

So d6 tao anh cua vat ¢ day giéng:

AB—LCP ,ap VK ,,p . TR ,AB,
d, d’y d, d’, d, d’;
Mit nhin thay anh cac vat d day giéng ma khong can diéu
tiét nén A,;B, d vo cuc: d', = vad, =f,.

T Xét énh AI:BI:

d, _n
d, 1
d 3 3
'omol = = ¢ 2= h,
= = n 4 4

vdi h 1a bé day cua 1dp nude trong giéng.
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Khoang cach tit A;B, tdi vat kinh la:
3

d,=—-h+d
4
(d = 1350cm).
Ta c6 d;= €£,-d',=f,
o f=d, + 1,
ma f,=1f, + 103,85
<> d,+f,=1,+103,85
< d’;, =103,85.

i¢  100Ch+1350)
véi &=L -4

§h+125{]
4

Suy ra h = 1800cm = 18m.

Vay bé day cua 1dp nudc trong giéng 1a 18m va dd sdu cia
giéng la
H=h+d=19,35m.

Il. TINH CHAT SONG CUA ANH SANG

BAI 34

Chiéu mot chum sang trang song song hep, coi nhu mét tia
sang SI, vao mdt bé dung nude véi dé sdu 1m, dudi goc tai 60°.
Dudi day bé c6 mdt guong phing dat song song vdi mat nudc.
Tinh chiéu réng cia dai mau ma ta thu duge ¢ chum sang 16 ra
khoéi mit nude. Cho biét chiét sudt ciia nude d6i véi anh sang
tim la 1,34 va dé1 vdi anh sang d6 la 1,33.
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LOI GIAI

Goi IJ, KR, va [J,K,R, la
cac dudng di cua tia tim va tia
do (Hinh 34.1); 1 la géc tdi; r, va
ry 14 goc khic xa cta tia tim va
tia do; h la chiéu sau cua lép
nude trong bé. Theo hinh vé ta
co

Ji Ja
IK4 = 2htgr,.
Tit d6: Hinh 34.1
KKq = 1K, - IK, = 2h (tgry - tgry) (1)

Goi a 1a chiéu rong cua dai mau khi 16 ra ngoai khéng khi,
ta co
a = K,K, cosi (2)
(do tinh d6i xdng cua cac tia sang d6i vdi phap tuyén cuta
guong).
Ap dung dinh luat khuic xa anh sang ta cé:

; sin 1
S1nry = ;
n,
véi i=60°, n,=1,33.
. J3
Suy ra sinry = ——
Y ‘T 266
cosry = y1-sin’r, = y R
2,66
Ivéi ter, = - 0,858
V4,07 R

1956



Tuong ty, véin, = 1,34 taco

3
tgr, = |—— = 0,847
85> 418 ‘
v6t h = 1m, tit (2) ta c6
a=2(0,858-0,847) = 0,022m

=5 a=22mm.

BAI 35
T
M6t lang kinh c6 dang tam giac can ABC, géc chiét quang
bang 120° lam bang thuy tinh, c6 chiét suat phu thudc vao
budc séng, ung vdi tia do va tia tim chiét suat lan lugt la
ng = Jﬁ van, = \E Pat lang kinh trong khong khi va chiéu
mot tia sang trang SI theo phuong song song véi day BC, tdi
dap vao mat bén AB tai diém I (Hinh 35.1)

30°

Hinh 35.1

a) Ching minh ring tai moi khue xa déu phan xa toan
phdn tai mat day BC va cham 16 khoi mat AC song song véi

196



day BC. Mé ta quang phé ctia chum 16 dé.

b) Tinh d6 réng cua né. Do rong dé ¢6 phu thude vao diém
tdi I khong. Cho biét chiéu cao caa lang kinh AH = h = 5em.

LOI GIAI

a) V1 goc A =120°

6 =2 i
2

=
i ]
—
los}
Il

(Goc t61 1 cua tia sang Sl trén mat AB la
1 =90° -~ 30° = 60°
Cac gbc khuce xa tai I, r, va ry, ing vdi tia tim va tia do dude
xac dinh bdi:
sinl  sin 6__("1'_“_ .

sinr, = - —

n, J3 2

= r. = 30°%
sinr. - sinl sin 60’ B \@
¥ T, 2 22

=  ry=37°45.

~ 0,612

Nhu vay cham tia khue xa trong lang kinh ¢é du cac mau
cua quang pho (kha kién) gidi han bdi: tia tim 1J, 1éch nhiéu
nhat, gin phap tuyén nhdt (r, = 30°), va tia d0 i<, léch it nhat
(r; = 37"45). 0 mit BC cac tia tim 1J,, va tia do IJ, 1an lugt c6
goc ton:

i, = 30"+ r, = 60°%
iy = 30" + ry = 67°45",

(G6c gidi han phan »a toan phdn Ung véi cac tia tim va tia

do dude xac dinh boi:
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0,577

]

e 1
sin(l,y,), = —
nl

= (g = 35°157;

o 1 3
va sin(1 = ——
( gh)d Ild JE

= (ig)q = 45°.

Ta nhan thay: i, > (i), va i; > (i,)4- Nghia la hai tia gidi
han IJ,, va IJ, cua chum khuc xa déu phan xa toan phan tai
mit BC. Do d6 moi tia sang trong chum khie xa déu phan xa
toan phdn & mat BC.

Ta xét chum tia 16 khoi mat AB (Hinh 35.1). Do su déi
xing trong hién tugng phan xa va do cau tao dé1 x{ing cua ling
kinh (dé1 vdi duong cao AH), géc téi 0 mat AC do1 vdi tia tim va
tia do 1an lugt la:

g = 1, = 30%

in = rd - 37“45‘

Ap dung dinh luat khic xa anh sang tai K, va K, ta suy ra
cac goc khue xa tai mat AC (goc 16) la:

i, =iy = 60°

Nhu vay chum tia 16 ra khoi mat AC la chum song song véi
day BC. Ngoai ra khi phan xa toan phan trén mat BC ta co
i, < is. Do d6 diém tdi K, ciia tia tim cach xa day BC hon diém
téi K, caa tia d6. Vay chum tia 16 c¢6 di mau cia quang phd,
anh sang tim 0 trén, anh sang do o dudi.

b) Dé tinh duge d6 rong a caa chum tia 16, ta vé cac diem
A', L. M 1an lugt l1a diém déi xtng véi A, K., K, dai véi BC va
dung IH' 1 A’C (Hinh 35.1). Ta ¢6
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Kr_Kd
2

Mat khac KK, = LM = H'M - H'L = [H’ (tgry - tgr).

Tu hinh vé ta thay IH c6 d6 dai bing dudng cao cuia tam
giac déu ABA’, do d6

IH‘:AA‘%:zh.%_?-:hJﬁ

a = K,K; sin30" =

Vay: LM =h+3 (tgr, - tgr) = KK,
va, tu doé g —}Ezﬁ (tgry - tgr,)

Thay so ta dudc
a =~ 0,854cm.

Qua cac phép tinh trén day ta thay dé6 rong a chi phu thudc
vao do dai ctia IH', ma dd dai nay bing chiéu cao cta tam giac
déu c6 canh AB, nghia la ¢6 mo6t gia tri nhat dinh khéng phu
thudc vao diém tdi 1. Vay dod rong ciia chum tia 16 khong phu
thui_ié vao diém tdi | cha tia sang dap vao mat AB.

BAI 36

Hai lang kinh ¢6 cing géc & diém 1a A = 20', lam bing thay
tinh c6 chiét sudt n = 1,5, ¢c6 day gan chung vdi nhau tao thanh
médt ludng lang kinh. Mot khe sang S phat anh sang cé budc
séng A = 0,5um dat trén mat cua day chung, cach hai lang kinh
mot khoang d = 50cm.

a) Tinh khoang cach giita hai anh S,, S, ctia S tao bdi hai
lang kinh (coi S, va S, cling nam trong modt mét phéng véi S).
Tinh khoang van va s& van quan sat dugc trén man, biét
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khoang cach tit man tdi ludng lang kinh la &’ = 200cm.

b) Khoang van va sd van quan sat duge sé thay doi nhu thé
nao néu:

- Thay ngudn S bang nguén S phat anh sang ¢6 bude séng
X = 0,45um dat tai vi tri cua ngudn S;

~ Nguén S néi trén di xa dan ludng lang kinh theo phuong
vudng géc véi man E.

LOT GIAI

Hinh 36.1

a) Ta c6 a=8,S, = 2dtgD = 2dD (Hinh 36.1).
Véi gbéc nho ta cé
D =(n- DA,
vl A =20 = 20.3.10%rad = 6.10 *rad.
Biét d = 50cm, ta dugc a * 3mm.

Khoang van:
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- Ad+d") ‘
a
vl % =0.5 um = 5107 m:
d = 200cm = 2m; d = 50cm = 0,6m;
a=3mm=3.10"m

Suy ra i = 0,42mm.

Theo dé bai ta tinh duge bé rong MN = [ cua truong giao
thoa (ving ma hai cham khie xa qua hai lang kinh giao nhau)
Hinh 36.1, ta co:

[=2dtgD = 2dD =2 (n - DA =12mm.

Do d6 s6 van sang quan sat dude trong méi nua trucng giao
thoa (OM hodc ON trén hinh 36.1, khéng ké van sang trung
tam tai O, duge xac dinh bai:

~{ = ki
2

oy Jpes i

21
—_— !

I'a c6 — = 14,3

21

Vay k=14

va tong sbé van sang quan sat dude 1a:
N =2k + 1 =29 van.
b) + Thay ngudn sang S bine nguén S ¢6 ' = 0,45um:
Ta c6 khoang van méi:
. Ad +d")

a

= 0,375mm.

Suy ra tong sé van sang quan sat dugc la:

N’:_1|+1 ~ 33 van
i
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+ N&u ngudn S dich ra xa lang kinh thi d tang 1én.
o _ Md+d')  A(d+d')
a  2n-1dA
I S

2n-1DA  2(n-1)dA

Ta thay khi d tang 1én, khoang van i’ giam di. SO van quan
sat dudc giam di, vi bé rong [ cua trudng giao thoa khong thay
doi.

Khi nguén S ¢ xa vd cuing (d = o« ), khoang van 1’ ¢6 gia tri:

Ta cé

L . 0,075mm.
2(n-1A
Va s6 van quan sat dude khi d6 bang:
Ns b g1 161
I min

(CAn chd ¥ riang, trén thyc t& khi d da 16n thi khoang cach
a cua hai ngudn két hgp 8,8, kha 18n, khién cho trudng giao
thoa thu hep lai va ta khong quan sat duge hé van giao thoa
trén man nua). '

BAI 37

Trong thi nghiém giao thea Iing, hai nguon cach nhau
8,8, = 1mm; khodng cach ti ngudén S dén hai nguén S8, 1a
d = 1m va khoang cach tu S,S, dén man quan sat la D = 2m.

1) Tinh khodng van, biét anh sang don sic do S phat ra c6
budc song A = 0,6pm.

2) Dit sat vao man P chita hai khe S,S, mét lang kinh thuay
tinh c6 goc chiét quang o = 10 %rad, chiét sudt n = 1,5 canh
song song vdi cac khe, xa trung di€m I mot doan h = lcm vé
phia S,. (Hinh 37.1).
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a) Tinh bé day cua lang kinh tai chd cac tia sang tu S;S,
phai di qua dé téi man quan sat E.

b) Xac dinh wvi tri van P
trung tam O’ trén man E. %

¢) Ching minh ring vi tri X‘l h
vAn trung tam khoéng phu S, \
thuéc vao h, va néu khe S 3 vi A :
tri bat ki S’ thi vi tri van trung Sz
tam mdi O” nam trén dudng di A
cua tia sang S'I sau khi qua

lang kinh (gia s man P duge Hinh 37.1
bo di).

LOI GIAI

1) Khoang van:
2D

1= — =1,2mm.
a

2) a) Bé day cua lang kinh tai chd cac tia sang tu S, va S,
di qua la (hinh 37.1) la:

l, = AS;tga = AS,.a; [, = AS,tga = AS,.q,

véi AS: A= B £B T
2 2

G AL+ Bill=he B 218
2 2
Do d6 l :(Qh—a)% i1, = (2h + a) -g

Thay so ta duge
[, = 0,095mm;

[,=0,105mm.
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b) Lang kinh lam cho hiéu ducng di tang thém mét lugng
(giong nhu ban mat song song) e(n -1), véi e 1a bé day lang
kinh tai chd tia sang di qua. Do dé hiéu dudng di cua hai tia
S\ M va S,M, ti S, va S, téi diem M trén man E bay gio la:

dlp~d"y = [dy 4 Lin~1)] = [d + L5 -~1)
d,-d, + (I, - 1)@ ~ 1)

= dy~-d= % + aa(n - 1), (x 1a toa dd ciia M

trén man E)

Van sang trung tam ung vdi

djz B d‘] _ O.,
suy ra el L aa(n-1) =0
= Xo=-(n-1)aD (1)

Thay s6 ta duge: x = ~107°m = —1cm.

Nhu vay, so vai truong hgp khong ¢6 liang kinh, vin trung
tam mdi O’ dich chuyén vé phia S, (vi x < 0), dudi dusng ITH mot
doan x = lem.

(Diéu nay tucng duong véi truong hgp dat trude S, va S,
hai ban mong <6 bé day 1, va 1,).

¢) Theo biéu thite cia x, (1) ta thay x, | hong phu thudce vao
h. Nhu vay vi tri cua van trung tam khong ~hu thudce h.

Gia su khe Sovitri bat ki & va 8 S/ 8,5, va § cach S mot
khoang b bat ki (Hinh 37.2). Néu khong ¢6 lang kinh thi hiéu
duong di cua cac tia sang t6i man bi giam di mot lugng bang
S'S, - S'S,. (Khi nguén sang d S thi hiéu dudng di chi bang

S,M - 8,M (vi S8, = S8,) (Hinh 37.2)

Tinh toan tuong tu nhu khi tinh d, - d,.
(Xem SGK Vat i 12), ta ¢o
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ab 10,

58S, -8'S,=- — (2)

d _

Néu ¢6 lang kinh thi do c6 S 0z
lang kinh ma hi¢u dudng di S Iy o
tang thém mot lugng bang b A

a.a(n — 1). - B
Nhu vay khi ngudn sang @ . R .

vi tri bat ki S, hiéu duong di -8 O
tong cong cua hai tia giao thoa Hinh 387.2
tar M la:

d’2 i d‘] = dz o d] + ﬂﬂ.(n B 1) o %‘IE

ax ab
d,-d,= — +aua(n-1) - — 3
) q (3)

Goi O” la vi tri mdi cha van sang trung tiAm ({ng vdi
d‘z e d‘l = 0), ta C{ii

a;“ +aa(n - 1) - adb =:{} (4)
= L) =iy E{? -(n-1a.D (5)

Ta cling thdy vi tri cua vAn sang trung tim O” khoéng phu
thudc h. Bay gid ta chitng minh O” nim trén dudng di cua tia
S'1. Xét tia S'I c6 duong kéo dai gap man quan sat tai O,. Ta ¢6
00, = Edg(xét tam giac dong dang, hinh 37.2). Géc léch A cua

tia 16 gdp man quan sat tai O, la:

A=(n-1a.
Suy ra 0,0,=10,A = I0OA=(n-1)a.D
= 00,=00,-00,-= b_d]:_}_ -(n-1)aD (6)



D61 chiéu (5) va (6), ta thdy O0” = 00,, c6 nghia la vi tri
0" cha van trung tam mdi chinh 1a diém O,, ndm trén dudng di
cua tia sang S'I sau khi qua lang kinh.

BAI 38
A T e
Hai guong phiang M,, M, dat nghiéng v6i nhau mét goc rat

nhd a = 5.107%ad (goi 1a hai guong Fréxnen); khoang cach tu
giao tuyén I cia hai guong dén khoang S va man quan sat E
dat song song vdi S,S, (1a anh cua S tao bdi hai guong) Hn lugt
bing d, = 1m; d, = 1m. Budc séng cha anh sang don sic do S
phat ra la A = 0,54pum (Hinh 38.1).

Hinh 38.1

a) Tinh khoang van va sd van quan sat dudc trén man E.

b) Néu S 1a ngudn phat anh sang trdng (0,4 < A < 0,8um)
thi tai diém M céch van trung tdm O mot khoang x = 0,8mm c6
nhiing bitc xa nao cho van t&1?

¢) Gi@t nguyén vi tri guong M,, cho M, tinh tién trong mat
phing ctia né dén vi tri ,M,, véi [, = b. Tinh b dé bé rong cta
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truong giao thoa giam di mét nua. Cho biét tia tdi SI tao ra
guong M, mot goe B = 30°,

LOI GIAI

a) (Hinh 38.1)

S, va S, 1a anh ao cua khe S tao bdi hai gudng, duge coi
nhu hai nguon két hgp, hai chum sang phan xa trén hai guong
c6 phan giao nhau MIN, tai d6 ¢6 cac van giao thoa.

Ta co S\IS, = 2a;

5,58, =a =2d, sina = 2d,q.
Khoang cach tir hai nguén két hgp dén man quan sat:
D=HO=d,cosa +d, = d, + d,, (cosa = 1).
rD ) A(d, +d,)

~ 10"m = 0,01cm.
a 2d,a

Khoang van i =

Bé rong cua truong giao thoa trén man E:
MN = 2! = 2d, sina = 2d,a = 1072
Sé van quan sat duge:
Nalh s 20008, 1 907 yiin
1 AMd; +do)
b) Cac buc xa cho van t8i tai M (x = OM = 0,8mm) c6 budc
séng A thoa man diéu kién:

1.AD
x=(k+ E} —;“,
vai a=2d,a
va D=d,+d,=2d,
(vid,=d, = 1m),
hay x=(k + l)E
2 a
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2ax
A= 1
= ok + 1 (1)

Thay vao (1) x = 0,8mm, a = 5.10 *rad va biét
0,4 <A <0,8um,

-5
e 0,4.10““£8'10 < 0,8.10°
2k +1
< 04¢< 2 < 0.8
2k +1
& 45<k<9,5 (2)

Nhu vay 1a chi c6 thé c6 cac trisd k =5, 6, 7, 8, 9.
Thay 1an lugt cac tri s6 d6 cua k vao (1), suy ra:
k=5 = A=0,727um

6 = A=0615um

7 => A=0,5633um

8 = A=0,471pm

9 =» A=0,421pm

Dé 1a bude séng cua cac bic xa cho van téi tai M.

I

= o= = =
it

¢) Dé cho bé réng cla trudng giao thoa giam di mot nia thi
vi tri guong G, phai nhu hinh vé. (Hinh 38.2). Ki hiéu

IS =y
va biét 1718, = p=30°.
Xét tam giac S,II'}, ta cé:
I1, __I5
sy  sin5I'l
:: b _ d,

siny sin(B+7y)
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-'I'Eh

H
Hinh 38.2
b siny
— = — ,
d, sinPcosy +sinycosp

Vi géc y lanhonénsiny ~ y vacosy = 1, do dé ta cé:

yd, yd,

sinf} + ycosp - cosfsinf

b =

(3)

Xét tam giac S,10, ta lai co:
10 IS,

siny  sin(a-7v)

Vi ¥ va a déu nho nén ta cé:

4, d
Y a-y’
d, \
suy ra "r = du+ii 1 '{—;— (Vl dl :d-z).
| 2
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Thay vao (3), ta duge

b _ z?dl
2sinf + acosf

Thay s6 ta duge:
b~ 996.107%m =996 mm.

BAI 39
]

Mot thau kinh héi tu (tiéu cu f = 15em) duge cua doi theo
mat phang chda quang truc chinh, rdi cat di méi nita mét 16p
day h = 1,25mm tinh tit quang tam, xong dan lai thanh luéng
thau kinh (Hinh 39.1, trong dé O, la vi tri quang tim von ¢6
(ban dau) déi vdi nia thau kinh trén, O, déi vdi nia thau kinh
dudi). Mot ngudn sang diém S, phat 3 biec xa don siac thude
viing do, vung lue, ving lam c¢é bude song lan lugt 1a &, Ay, 2,
dude dat trén truc d6i xing cua ludng thau kinh, cach thau
kinh mét khoang d, = 7,5cm. Phia sau ludng thau kinh nguoi ta
ddat mot man E vuong goc
vdi truc dé1 xing cua E
ludng thau kinh va cach
ludng thau kinh khoang
d, = 235cm.

a) Xac dinh khoang
cach a gita hai anh S,,
S, cua S tao boi ludng
thdu kinh. Vé duong di
cua tia sing qua ludng
thau kinh,

b) Che nguén S lan Hinh 39.1
lugt bing kinh do va
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kinh lue (d¢ Jot bue xa do. hodace bae xa lue) trén man E ¢6 hai
hé van giao thoa vdi cac khoang van tuong ung bang
1, = 0.64mm va 1, = 0,54mm. Xac dinh 2, va 4, cua hai bic xa dé.

¢) Do thiéu kinh loc mau lam, nguai ta dung mét kinh loc
dé loc dong thdi hai buc xa dd va lam. Khi d6 trén man E ta
quan sat dudce cac cuc dai giao thoa ca hai loai mau, dé va lam,
Dong thai d cac van s6 0, s6 3 va sé 6 cua hé van do thay cé su
trung khit véi cac van sang mau lam. Xac dinh budc séng mau
lam %,, biét rang 0,46 pm < A, £ 0,50 pm,

d) Cho biét sy chéng chap cia van sang ng véi ba bic xa
%1 Ay kg tao cam gidce sang trdng. Hay mo ta hién tugng giao
thoa khi khong dung kinh loc. Tinh tdng $6 vAn sang tridng
quan sat dudc trong truong giao thoa. Cac van nay dng vdi cyc
dai giao thoa bac nao cua hé van do?

LOI GIAI

a) Trude hét ta nhan xét rang tuy diém S khéng con d trén
truc chinh d6i-véi moi nia thau kinh con lai, nhung d6 doi tao
bai khoang cat di rat nho, nén cac khoang cach cac anh van ¢
thé tinh toan nhu vat dat trén truc chinh. Ta c6:

d f

s K = —-16cm:
S L

S, va S, la anh ao, cach thau kinh 15em.

Méi anh nay déu nam trén dudng thing néi S vdi quang
tAm ban dau cua nua thau kinh tudng ing (Hinh 39.1). Cac tia
16 qua méi nita thau kinh déu cé duong kéo dai giao nhau tai
anh d6. Dudng di cua tia sang qua ludng thau kinh vé nhu trén
hinh 39.1.

Hai tam giac déng dang SS,S, va SO,0, cho ta:
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S]SQ d'r] _'d1
0,0, d,
|d‘L| . dl
Suy ra A Biny= 4 0,0,
vii 0,0, =2h

= a=2h=2>5mm.

b) S, va S, 1a hai ngudn két hgp. Hai cham tia khic xa bdi
hai nia thau kinh c6 viang giao thoa, tai dé xay ra hién tugng
giao thoa. Vi méi bie xa A, khoang van cé biéu thic:

- l{\d‘lhdz)
= - _
Tu do suy ra
al . .
A= e =i. 107 (m)
d'|+d,

Dua theo dé bai ta cé:
A =1,. 107 = 0,64.10 ®m = 0,64um
ko= e 107%=10,54.10"°m = 0,54iim

¢) Goi x 1a toa d6 cua diém trén man E, tai d6 c6 su tring
khit ctia cac van giao thoa sang mau do va mau lam, ta cé:
x = ki1, = kgl
= kX =k,
vl k, =0,3 va 6. Suyra
k'3ha = 34, K'5h; = 64,4,
= (k'y - ky) A3 = 3%,

= Tﬂ'_;:r = 3}”

212



o3, 192
:} l"t\-',‘i. — — T j.'..m "
n n

Mat khac theo dé bai:
0,46 um < A, < 0,50 pm,
1,92
<

Suyv ra 0,46 < < 0,50
n

=5 3.84<n<4,17
Vayn =4, vatudo

Auay 38 ﬁ =0,48um.
n

d) Khi khong dung kinh loc thi ca 3 bite xa A,, Ay, Ay déu co
hé van giao thoa trén man. Vin trung tim la van sang véi moi
bude séng. do @6 tai trung tam O c6 su chong chip ba van sang
cua ba bic xa Ay, h. A; tao ra cam giac sang trang. TU van
trung tam, vé ca hai bén, do khoang van cua 3 hé van c tri sd
khac nhau nén cac van sang ung vdi cac bude séng khac nhau
s¢é so le nhau. Nhung tai nhiing vi tri xac dinh trén man (ngoai
), lai c6 xay ra su chéng chap ba van sang cua ba bic xa &, A,
., va ta lai quan sat dude cac van trang giéng nhu tai O. Va sé
van trang quan sat dude tuy thuéc vao bé réng cua truong giao
thoa.

Trude hét ta xét cac vi tri trén man E ma tai d6 ¢6 su chong
chip cac van sang cua iy, A, Ay cac vi tri ndy duge xac dinh tu
diéu kién:

= Kily= lala =Kqls
T e
= 64k, = 54k, = 48k,
hay 2%k, =2.3%, = 2* .3k,
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Béi s chung cta cac s6 nay la:

K =203k kk,
= 1728n,
véi nx 1a s6 nguyén.
Ta c6 bang két qua sau day:

. : 2 : — Eu___
k, 27 54 81 108 |
x(mm) | 17,28 | 34,56 | 51,84 | 69.12 | |

Tri s6 kha di cua x tuy thudc vao bé rong cua trudng giao
thoa. Theo hinh 39.1, bé réng [ cua truong giao thoa duge tinh
nhu sau:

L dy
a 11‘
— l = d, a = 39,2mm

Nhu vay tri s6 cuc dai cua x la

Xmax = i = 19,6mm.
2

Dai chiéu vdi bang trén, ta thiy chi co mot van sang trang
(ng v8i n = 1) ¢ vi tri x, = 17,28mm. Nhu vay, s6 van sang
trang tong cong quan sat duge 1a

N=1+21=3véan

Cac van nay dng véi cuc dai giao thoa cua van bic xa do cé

bac
k[):U, k-; :ig?r.
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lIl. LUONG TU ANH SANG

BAI 40

Khi chiéu buc xa cé6 bude séng A = 0,405um vao bé mait
catot cua mot t& bao quang dién, ta dude mdt dong quang dién
bao hoa ¢6 cuong do i = 98mA; dong nay cé thé lam triét tiéu
bang mot hiéu dién thé ham U, = 1,26V.

a) Tim cong thoat cua électrén doi vdi kim loai lam catot va
van téc ban dau cuc dai cua électrén quang dién.

b) Gia su cd 2 photén dap vao catot thi lam bt ra mot
électron (hiéu suit quang dién bang 50%). Tinh céng suat cua
ngudn buc xa chiéu vao catét (coi nhu toan by cong suit cua
nguon dude chiéu vao catét).

LOI GIAI
a) Ta co el, = —™= |

2eU,
m

~ 9,7.10°m/s

suy ra Vomax =

Theo cong thic Anhstanh

he o B mv,” ’
A 2
ta c6 A= i‘::: - m;” = l::: -eU,=2,9.10"J = 1,8eV

b) Goi n, 14 so électrdn bi bitt ra khoi catéot moi giay, cuong
dd dong bao hoa bang:
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suy ra g = —
S6 phéton dap vao catdt méi giay bang
21
N = 2“{} = -
e
Nang lugng buc xa ma catot nhan duge moi giay la cong
suit cua ngudn:
h 21 h
P e = N2 &0 25
A e .
Thay sé: 1=98mA, e=1,6.10"C, h=6.,625.10%J.s
c=3.10%m/s, A= 0,405um = 0,405.10 "m
ta duge P = 0,6W.

BAI 41
e

Chiéu mot bie xa dién tit ¢6 bude song 2 = 0,546 um lén
mat kim loai dung lam catét cua mot té bao quang dién, nguoi
ta thu duge dong quang dién bao hoa i = 2mA. Biét cong suat
cua bic xa dién tit 1a P = 1,615W.

a) Tinh hiéu sult lugng tu cua hiéu ung quang dién.

b) Dung man chin tach ra moét chum hep cac électron va
hudng ching vao mdt tir truong déu cé phuong vudng goc vai
vAn toc ban dAu cue dai cha électrén va c6 cam Ung tu
B = 10T, thi quy dao cac électron la dudng tron ¢6 ban kinh
R = 2,332cm. Tinh van tdc ban diu cye dai cua électron va gidi
han quang dién cua kim loai lam catot.

LOI GIAI
a) Cong suit bic xa phéton:
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he
A

PoNg=N

suy ra s6 photon té dap vao catot moi giay:
23

he

S6 quang électron birt ra tit catét méi giay

Hiéu suat lugng tu:

H - _n':it he
N e Px

Thay sd ta dudgc:
H = 0.03%

b) Luc tac dung cua tu truong 1én cac quang électron:
F=ev,B
véi v, 1a van toe ban dau cuc dai cua chiang, luc nay gy ra gia

toc hudng tam, lam cho électrén chuvén déng trén quy dao tron
ban kinh R.

2
g " mv
Ta co: F=ev,B-= 0
R
eBR
— Vp = ——
m

Thay s6 ta dudc
vy = 4,1.10° m/s
Ap dung c6ng thite Anhstanh:

EE.;;;_ , mv,’ _ hc \ mv,”
a 2 A 2
ta co: Ay = 2hn = 0,69um.

2he - mAv3



BAI 42
e ey
Catét cua mot té bao quang dién lam bang kim loai ¢6 gidi
han quang dién 2, = 0,275um.

a) Tim cong thoat électron doi vai kim loai do.

b) Mét tAm kim loai 1am bang kim loai néi trén, cé lap,
dude chiéu sang déng thai bdi hai bic xa: mot c6 bude séng A, =
0.2um va mot ¢ tan sd f, = 1,67.10'° Hz. Tinh dién thé cue dai
cua tam kim loai dé.

¢) Khi chiéu budc xa c6, bude song &, = 0,2um vao té bao

quang dién ké trén, dé khong mot électron nao vé duge andt thi
hiéu dién thé ham phai la bao nhiéu?

LOI GIAI
; he
ﬁ} Tﬂ CO l.ﬂ = "A“
he ‘ -19
suy ra A= i—— =7,23.10"J = 4,62 ¢V

0

b) Khi chiéu cac bitc xa vao tdm kim loai, cac photon lam
bt ra cac électrdn quang dién, tdm kim loal duge tich dién
duong tang dan; dién tich dudng nay tao nén dién thé V tang
dén cho tam kim loai. Dién thé V cua tdm kim loai sé dat dén
mot gia tri cuc dai khi cac électrédn quang dién bi bit ra tir tAm
kim loai déu bj luc dién truong kéo trd lai tam kim loai ké ca
cac électron da di téi gAn mat dat, noi ¢6 dién thé bang khéng.

Ap dung dinh li déng nang ta suy ra

ik

=€ (anx = D} = E.Vnuix
2

vil v, la van téc ban dau cuc dai ctia électron. Ap dung cong
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thitc Anhstanh, ta ¢o:

_1.“ \‘ 2] 2 - = ‘i% t l‘.\"rm:n :
l".'\r £
he he
AA
suy ra Vi = — &5
e

Theo dé bai, véi bue xa ¢6 bude song 2, = 0,2um, thay s6 ta
dudc

';-K;TI::.'H_}l : ]'T‘Vr'
V@i bue xa cé tan s6
- he
f, = 1,67.10""Hz (— = hf))
A,

ta co: (Ve =24V
Khi chiéu dong thoi ca hai bic xa trén, hidu dién thé cuc
dai cua tam kim loai la:
V = e,

max

¢) Khi chiéu buc xa ¢6 bude song &, = 0,2um, hiéu dién thé
ham U, dudc tinh theo cong thuc

mv,~
E'Uh = — = e(vmux}h
sSuy ra Uh = I.V,-n-.n)[ = ]!?V
BAI 43

Trong mét dng tia Ranghen, cudng do dong dién di qua ong
la 0,8mA va hiéu dién thé giita an6t va catét cua ong la
U=12kV.

a) Tinh s6 électron dap vao déi catét méi gidy va van téce
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cua électron khi tdi doi catot.

b) Tinh bude séng nho nhat cua tia ranghen ma ong do ¢d
thé phat ra.

¢) D1 catot la mot ban platin ¢6 dién tich lem® va day
2mm. Gia su toan bd dong nang cua clectron dip vao doi catdt
dung dé dét nong ban platin do. Hoi sau bao lau nhiét do cua
ban platin d6 tang thém duge 1000°C,

Cho biét khoi lugng riéng va nhiét dung riéng cua platin la
D =21.10" kg/m*; ¢ = 120 J/kg. K.

LOI GIAI
a) So électron dap vao déi catot mol giay:
 P—
n=—=510" hat
e

El_ectrﬁn duge tang toc trong dién trudng gida andt (doi
catdt) va catot, ta co:
mv?

L RN,
2 P

vdi v 1a van toc cua électrén khi téi dap vao dén catot.

Suy ra V= JQEU =2.05.10"m/s
m

b) Trong trudng hop thuan lgi nhat, toan bé dong nang cua
¢lectron chuyén thanh nang lugng cua photon tia X, ta co:
he
A

=eU

miin

2 ']"'tmn = _c' = ]-.'[}:'151“ 3 m = l”,:iﬁ A :
eU

¢) Nang lugng ciAn dé nung néng ban platin lén thém
1000°C:
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Q = mc. At® = cDV. ALY,
vii V 1a thé tich ban platin, D la khéi lugng riéng cua platin va
(' Ia nhiét dung riéng cua platin.
Thay s0 (voi At” = 1000°C) ta duge
Q = 504.].
Méi électron mang tdi ban mot nang ludng:
W,=eU = 1,92.107'%J
Méi gidy ¢6 n = 5.10'" électrén téi ban, vay thdi gian cédn
thiét la:

Q
b = 525s = 8ph 45s.
n.W, 4
g
BAI 44

M6t dién cuc phing 1am bing nhém ¢6 cong thoat électrén
bang 3,74eV, duge chiéu bing buc xa tU ngoai ¢6 bude séng

= (0,083 pm.

a) Electron quang dién c6 thé roi xa bé mat dién cuc mét
doan toi da bang bao nhiéu theo phuong dién truong néu dat
dién cuc trong mot dién truong déu can lai chuyén dong cua
électron cé cuong d6 E = 1500 Vim.

b) Néu khong ¢6 dién truong him dé va dién cuc dude néi
dat qua dién trd R = 1k thi dong dién cuc dai qua daen tro
(dat dude khi chum sang du manh) 1a bao nhiéu?

LLOI GIAI

2
. . mv g i S
a) Dong ning ban dau cuc dai —241 cua électron khi bi but

ra khoi mat kim loai:
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Suy ra = - A

Lue cua dién truong him sinh céng am. Quang dudng s toi
da ma électron quang dién di dude theo phudng cua dién
truong, ra xa khoit mat dién cuc, duge xac dinh boit dinh 11 dong
nang:

1 : :
i\Wd == :z" ]T[V[j&r = g EJS;

mv.- 1 he
d i’ == o = —— (_.... -— :\)
W 9 oFE @ %

Thay sd ta duge
5 = 7.5mm.,
b) Khi cudng dé chum sang du manh, gida dién cue va dat
¢d mot hiéu dién thé U =V, vdi V., 1a gia tri cue dai ena dién

thé cta dién cuc khi duge chidu sang. Ta ¢6 (xem bai tap 41 -
Phan tha nhat):

iﬂ:ﬁ = E--'71""J‘|t'|s|.\".
s Mgl ol
e A

Vay dong dién cye dai qua dién tro (dong électron tu dat
dén dién cuc) la:
\' 1 ,he
i O TR A

R eR &

x|

Imux

Thay s6 ta dugc:
Lpax = 11mA
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BAI 45

Mot 6ng tia ronghen phat dude bice xa c6 bude séng nho
nhatla 5 A .

a) Tinh van téc cua électrén téi dap vao déi catét va hiéu
dién thé giga hai cuc cua éng.

b) Khi 6ng ronghen dé hoat dong thi cuong dd dong dién
qua éng la 0,002A. Tinh sé électrdn dap vao dé1 catot trong mébi
gidy va nhiét lugng toa ra trén doi catét trong moi phut néu coi
rang toan bd déng niang cua électrén dap vao déi catot dude
ding dé dét néng né.

¢) Dé tang “dd cling’ cua tia ronghen, tiue la dé giam budc
séng cua no, nguoi ta cho hiéu dién thé gida hai cuc tang thém
AU = 500V. Tinh bude séng ngan nhat cua tia ronghen phat ra
khi do.

LOT GIAI
he he
’I‘H g lm:n e it e
a) co W, U
Suy ra U= e = 2485V
e}"mm
va e —QG;U— = Zhe ~ 2,96.10" m/s
m ma

b) S& électrén téi dap vao doi catdt moi gidy:
|
n= —
e
vdi I 1a cuong dé dong dién qua 6ng.
Nang lugng ma électrén cung c&p cho d6i catét dé lam nong
né moi gidy la:
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P=n. Sl :~l~.eU:UI
2 e

Nhiét lugng toa ra trén déi catdt trong mot phut 1a -
Q = Pt = Ult, v6i t = 60s.
Thay s6 ta dude

Q = 298,2J.
C) Tﬁ lm:n ™ _h_..{_:._!
eU

Waw . W
e O BaAU

suy ra. = (0,83

= Aun =0,83%, =4,15A,

BAI 46
e

Khi chiéu vao vatét phdng hinh tron cia mot t& bao quang
dién mot bic xa c6 bude séng % =0,33pum, ngum ta thay hiéu
dién thé ham phai bang U, = 0,3125V .

a) Tinh cong thoat électrén va gidi han quang dién cua kim
loai.

b) Anét ctia t& bao quang dién dé ciang ¢6 dang ban phang
hinh tron, song song vdi catot, dat doi dién va cach catot mot
doan d = 2ecm. Dat vao gitia andt va catdt cua té bao quang dién
d6 mot hiéu dién thé U = 2,28V va chiéu vao tam catot mot
chum bic xa rat hep. Muédn cho toan bé s6 eléctrén quang dién
but ra tir mat catét déu dén mit andt thi mat anot phai cé kich
thude t6i thiéu biang bao nhidu. Xét truing hop chum buc xa
chiéu vao toan bd mat catét ¢é ban kinh r = lem. Bo qua tac
dung cua trong luc.
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LOI GIAI

2
a) Ta cé eU, = Y
2
Ap dung cong thic Anhstanh.
2
L L
A
suy ra A= -}E—— el
A
. hc hea
va Ay =— =
A  hc-elU,
Thay sé ta dugc :
Ay=0,36pm
va A =5521.10"J = 3,45eV

b) Cac éléctron bi but ra
khoi catét phang tit tam O, cb
vin tdc ban ddu v, theo moi
hudng (Hinh 46.1)

Duéi tac dung cua lyc caa
dién truong E, cac electron nay
c6 nhiing quy dao khac nhau.
Vi lye dién truong hudng vuong
géc véi hai ban cyc va bo qua
tdc dung ctua trong lyc nén ta Hinh 46.1
thay: |

-~ Electrén c6 phuong vudng goc vdi catdbt chuyén dong
thdng nhanh ddn déu (vi lyc F nguge hudng dién trudng) téi
dap vao tam O, cua anét (Hinh 46.1); ;

— Céc électrén c6 phuong xién géc véi catdt chuyén déng
theo dudng parabdn tdi dap vao andt tai diém M cach tdm andt’
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doan O,M, va hon nita géc hgp bai v, va 0,0, cang 1n thi O,M
cang lén (vi thanh phin cta van tdc v, theo phudng song song
vdi an6t va catdt cang 16n). Diém xa nhat M, ma électrén tdi
dap vao anét (O,M, 16n nhit) dng véi truong hop ;; hudng song
song vdl mit catot (va ta cé bai toan tuong tu vdi bai toan ném
ngang) . Khi d6 chuyén ddng cha électrdn coi nhu gém hai
chuyén d6ng thanh phén:

- Chuyén déng déu theo phuong vudng géc vdi dién trudng
(theo phuong song song mit andt va catdt) véi van téc v,y o
phuong trinh x = vt (1)

- Chuyén déng nhanh din theo phuong dién trudng véi
gia tdc

.
m m m d

(U 1a hiéu dién thé gida hai ban cyc, d la khoang cach gida
ching), ¢6 phuong trinh
at’

= @

(2)

Tiu d6 suy ra:

O,M, = x = VM’?E
a
’dez ’2mv"
0O.M, = =d. 9 4
= 2i¥ly = Vg = o0 (4)

Mat khac ta cé:
mv}

b ) g 5)
2 euUy (

T (4) va (b) ta dugc

o.M, = 2:?1,‘% = 14,8mm = 1,48cm
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Vay muén cho toan bd s6 électrdn quang dién biit ra tit mit
catot déu dén dude mat andt thi méat andt phai ¢6 ban kinh téi
thiéu bang

len = (}EMD = 1,48Cm.

Néu chum bdc xa chi®u toan bd mat catét thi mat andt
phai ¢6 kich thudc sao cho cac électron & cac diém ngoai cing
cia catot, nhu diém I chdng han, c¢6 thé téi dap vao mat anét.
Lap luan tudng tu nhu trén cho thiy andt phai c¢6 ban kinh t&i
thiéu bang:

R,i.= O.M,+0,1=2,48cm

BAI 47

Cac muc nang lugng cua nguyén tu hidré dugc cho bdi
cong thuc

E M n=3
En i _'_gr
n
. L n=2
vdl Eg = 13,6'EV: a2
n=12234..

Tudng Ung vé1 cac muc
(quy dao dimng) K, L, M, N...

a) Khi kich thich nguyén
td hidrd ¢ trang thai co ban Hinh 47.1
bing viéc hap thu photén cé
néng lugng thich hgp, ban kinh quy dao ding cua électrén tang
1én 9 14n. Tim céac budc song kha di ciia bic xa ma nguyén tu c6
thé phat ra.

b) Khi cung cdp cho nguyén ti hidré & trang thai co ban
cac phétén c6 cac nang lugng: 6eV; 12,75eV; 18eV thi trong mdi
truong hgp trén nguyén tit c6 thé hdp thu duge photon khong?
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Va khi d6 nguyén ti 6 trong trang thai nao?

¢) Nguyén td hidré 0 trang thai co ban va cham vdi mét

électréon ¢6 nang lugng 10,6eV. Trong qua trinh tuong tac, gia
sit nguyén tl ding yén va chuyén 1én trang thai kich thich ddu

tién.

Tim déng néng cua eléctron sau va cham.

LOI GIAI

a) T cong thic r, = ro.n? ta thay ban kinh tang 1én 9 1an cé

nghia l1a n = 3; électron chuyén tit mic K (n =1, ¢d ban) 1én muc
M (n=3) (Hinh 47.1). Sau d6 électrén c6 thé chuyén vé cac mic
nang lugng thap hon va phat ra photon véi bude song A :

T¥M—L: W—E(—-iﬂ < 2 F
A 3 36
— A, =0,657 pm;
TuL—>K: -llE—E[la——lz-] EEuﬂluzﬂ,lﬁlum;
A, 1 2°) 4

TtM->K: %#E (-————1-] %Eﬂ — A,= 0,103 m;

% 1> 3
R o Eg — e
b) Ta c6 so do cac g, -
mdic nang lugng cua E
nguyén ti Hidré (Hinh P L
47.2), véi y Day Pasen
E , =-13.6eV; E,
E2 e 3,4EV; Dﬁy_B;\ma
E; = - 1.51eV;
E, = - 0,85eV; . .
E ) * Dém:ﬂan
Hinh 47.2
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Electron chi chuyén déng trén nhitng quy dao dimng c6
nang ludng xac dinh. '

+ Vdi phéton c6 nang luong 6eV: nguyén ti khéng hap thu
photén nay, vi néu hap thu thi nang lugng cua électrén 1a
E=-136+6=-76eV.

Trén so do khong c6 mic nay, do dé6 nguyén ti khong hép
thu photon 6eV va van d trang thai co ban (n = 1);

+ V61 phéton ¢6 nang lugng 12,75eV: nguyén tit hap thu
phéton nay, vi lie dé nang lugng cua électrén la
E=-13,6+ 12,75 = - 0,85eV;

Day 12 muc dng véi n = 4. Nhu vay, nguyén tu hap thu
photon 12,75eV va chuyeén 1én trang thai kich thich N (n = 4);

+ V6i photén c6 nang lugng 18eV: nguyén ti hap thy va bi
i6n hoéa; lic dé électron biat khoi nguyén t va c6 déng nang
W, = 18 - 13,6 = 4,4eV.
c)_fi.p durig dinh luat bao toan ning lugng: Trude va cham
nang lugng cua hé (électrdn + nguyén ti) la:
Et = Wd + El‘
vii W, 1a nang lugng cua électrédn, E, 1a ning lugng cua nguyén
ti & trang thai cd ban.
Sau va cham, niang lugng cua hé la:
Eu- - Wd + En,

v61 W4 1a dong nan'g cua électrén, E, 1a nang lugng cua nguyén
t d trang thai kich thich déu tién. Ta c6

E =E,,
suy ra W,+E, =W, ,+E,
— Wd = Wd + El: "' Eg = 0,4EV.
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BAI 48

a) Dung chum électrén ban vao nguyén tu hidro dé kich
thich n6. Muén thu duge 3 va chi 3 vach phat xa thi dong nang
ctia électréon phai bing bao nhiéu? 3 vach dé thuéc day nao, cb
budc séng bang bao nhiéu? V& so 46 cac mic niang lugng va céc
buc xa.

b) Mot photén ¢6 néng lugng 16eV lam bat électron ra khoi
nguyén td hidré d trang thai co ban. Tinh vén toc cua électron
khi bat ra.

LOI GIAI
a) Vé so d6 mic nang lugng cia nguyén tu hidré (nhu hinh
K.2), tinh E,, E,, E;, E,... ti cong thic
E, = -% (E, = 13,6eV).

Tit so dd ta thady: mubn cho 3 va chi ¢6 3 vach phat xa thi
nguyén tit phai nhay 1én miec kich thich E;, va électrén phai ¢
dong nang W, 16n hon hodc bang E; - E,, nhung bé hon E, - E;:

W, 2 13,6-1,56=12,1¢€V,

W, < 13,6 - 0,85 = 12,75 eV.
Vay phai c6

12,1 eV < W, < 12,75 eV.

Cac vach c6 bude séng A, = 121nm va A, = 103nm (Ung véi
su chuyén cia nguyén tif tit cic mic n = 2van=3 vé mic n =
1) thudc day Laiman. Vach c6 bude song As = 651nm (tit n = 3 vé
n = 2) la vach d4u tién cua day Banme.

b) Ap dung dinh luét bao toan nang ludng

2

k]

hf=E[;.+ —
2

suy ra v=92.10° m/s.
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IV. VAT LI HAT NHAN

BAI 49

DAu nam 1998 mot phong thi nghiém mua mét nguén

phéng xa Xési ")/ Cs c6 46 phéng xa Hy = 1,8.10°Bq. Chu ki ban
ra cua Xési la 30 nam.

vai

a) Phong xa Xési la phéong xa B~. Viét phuong trinh phéan

b) Tinh khéi lugng Xési chia trong mau.
c) Tim d6 phéng xa cia mau vao nam 2008.
d) Vao thdi gian nao dé phéng xa cha mau bang 3,6.10'Bq.

LOI GIAI
a) Ap dung quy téc dich chuyén trong sy phéng xa ta c6:
5105 > AX + e
A =137,
Z=55+1=056
X la hat nhén bari ';;Ba
Phugng trinh phén ra:

1 -T g
WCs — WBa + _{e

b) Biét Hy, = AN, ta suy ra

H, H,.T,
A 0,693’

o=
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Mat khic  No=-—2.N,

A
b __NoA __HgTA
N, 0,693.N,

Thay s6: H,=1,8.10°Bq;
T = 30 nam = 9,46.10%
A =137, N, = 6,02.1023/mol
= m= 5,6.10%.

c) Vao d4u nam 2008 tic 1a sau 10 nam ké tir ngay mua ta
c6 d6 phéng xa cua mau la:

-kt "i?'ﬁizlm 5 ,~0,231
H=H,e™ =Hge =1,8.10%e™

H =1,4.10°Bq
d) Ta thay H =3,6.10'Bq = Hee t,
véi H, = 1,8.10°Bq.

,_In5 _In5T 1630 .
T A 0693 0,693

Nhu viy vao niam 2067 (1998 + 69 = 2067) d0 phong xa cia
mAu con bang 3,6.10*Bq.

Suy ra

BAI 50

Pé do chu ky ban ra cia mot chat phong xa f~ ngudi ta
dung “may dém xung’: Khi mét hat B~ dap vao may, trong may

xuéit hien mét xung dién, khién cho cac sé trén hé dém cua may
tdng thém mot don vi. Ban dau trong thdi gian mot phat, may
dém duge 360 xung; nhung 2 gid sau phép do lan thda nhat,

232



trong 1 phut may chi dém duge 90 xung (trong cung diéu kién
do).

a) Xac dinh chu ki ban ra caa chat phéng xa.

b) Cac hat B~ phéng ra duge dat trong mdt dién truong déu
cua mot tu dién (gita hai ban cach nhau khoang d ¢6 hiéu dién
thé U). Gia st cac hat B~ déu ¢6 cang van téc diu v, va duge bo
tri sao cho phudng cua v, vuéng géc vdi phuong ctaa dién
truong.

- Lap phudng trinh quy dao cua cac hat B trong dién
truong. Bo qua tac dung cua trong luc; ‘

~ Khi di ra khoi tu dién, hat B bi léch so v6i phuong ban
dau goc a. Tinh v, theo a.

Ap dung s: a=10° U = 100V; d = 10cm; [ = 20cm.

LO1 GIAI

a) Mot cach khai quat, cé T
thé xem s0 xung dém dugc An
ti 1& thuin véi sé hat nhén Uy
phan ra AN trong thadi gian do
At = 1phut:

An = k AN,
(k 1a hé s8 ti 18).

O thdi diém ban ddu, s6 ¥+
hat nhdn 1a N,. Sau thoi gian
At, s6 hat nhan con lai

1aN,e™, va do dé6 sé hat nhin phéin ra la
AN, = N, (1 - ™)
Do d6 s6 xung dém duge la:
An, = kN, (1 -e™)

Hinh 50.1
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Tuong tu, sau t = 2 gid s6 hat nhan con lai la N, véi
N, = Ne™ (t =2 gio). Li ludn nhu trén, ta ¢6 s6 xung dém
duge la:

Any = kN, (1 - e™*®).

An, N 1
Suy ra : L= L= =e"
4 An, N, e™
5 A= lI'a—ﬂu_l—1
An,
= A= L In 2,
t  An,
. T - 0,693 _ 0,693t _ 0,693.2 b
A 1n 211.1_ In 4
ﬂnz

b) Khi di vao bén trong dién truong hat [ chiu tac dung
cua luc dién trudng hudng theo phudng vudng géc véi hai ban
tu dién, tic 1a theo phudng vuéng géc vdi vo. Do d6 chuyén déng
ctia hat B~ xem nhu gém hai chuyén déng thanh phan: chuyén
dong déu theo phuong Ox vdi van téc v, c6 phudng trinh

X = ¥k, (1)
chuyén dong nhanh din déu theo phuong trinh Oy (Hinh 50.1)
vl gia toc
F_eB_eU

a=s —
m m md

(U 1a hiéu dién thé giita hai ban tu dién: d 14 khoang cAch gidta
hai ban), c6 phudng trinh:

.Y = = t,I‘a (2)
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Tu (1) va (2) ta suy ra phudng trinh quy dao cta hat:

eU ,
= g———ax’ (3)
2mdv

DAy la phudng trinh cua mot nhanh parabén c6 dinh O, bé
16m hudng theo truc Oy,

Phuong cua vat téc hat B lde ra khoi dién trusng hgp véi
phitong cua van téc dau v, géc a xac dinh bdi:

dy eUl
tro = vy'= = thayx= ¢
& ? dx mdv% { y )

Do d6 ta dudc:
elUl
1 4 vg = 5
i ga
1.

Ap dung bing so:
U=100V; d =10cm = 0,1m;
! =20cm =0,2m; e =1,6.10""C; m = 9,1.10%'kg;
a=10°

= v, = 141107 m/s.
Thay vy = 1,41.107 vao (3)
- y = 0,44x*

Chu y: Co thé xac dinh a nhu sau:

vf
1
v!l
véi v, =0,
v - eU eU [
" md md v
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BAI 51
=]

O Californie (Hoa Ki) gin vét nit San Andréas thudng
xuyén c6 dong dat. Nam 1979 nguoi ta lay hai mau thyc vat da
bi huy diét do cac tran dong dat va do d6 phéng xa cua chung
nhd dong vi phéng xa C14 (c6 chu ki ban ra la 5700 nam). Két
qua cua cac phép do la: mau 1 c¢6 d6 phéng xa la 0,233 Bq va
'méu 2 c6 d9 phéng xa la 0,215 Bq.

a) Hay tim tudi cua hai mau thuc vat d6 va chi ra nam xay
ra cac tran dong dat. Cho biét do phéng xa cua dat khong bi
chén vui chita miu thue vat con séng luon luon khong déi va
bang 0,255 Baq.

b) Hay tim ti s6 ctia C14 d6i vdi C12, biét rang ¢ méau vat
song ti s6 nay la 1 : 108,

LOI GIAI
a) Vé1 C14, chu ki T = 570 nam

A =9’?E';~?E =1,22.10"nam.

Ap dung céng thitc cia dé phéng xa H = Hye ™', trong dé
H{. = 0,255Bq.

= t——1~-1ni
"2 H

Véi mau 1, H = 0,233 Bq, ta tinh dude t = 740 nam va nam
dong dat la nam 1979 -t = 1239

Vi mau 2, H = 0,215 Bq, ta tinh duge t * 1399 nam va
nam dong dat 1a nam 580.

b) Ti s6 cua C14 da1 v4i C12 sé ti 1é vai dé phong xa:
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P _H
P, H,’
1
i P~
vl 0 TG
Tir d6 P-=P, H 10-¢, 9210 _ 84,1077
H, 0,25
-qug-
BAI 52
e

Ban dau, mét mau poléni % Po nguyén chét c6 khéi lugng
m, = 1g. Cac hat nhan p6léni phéng xa phat ra hat a va bién
thanh hat nhan bén AX .

a) Xac dinh hat nhan 5 X va viét phuong trinh phan dng.

b) Xac dinh chu ki ban ra cua p6loni phéng xa, biét ring
trong 1 nam (365 ngay) né tao ra thé tich V = 89,5 cm® khi héli
d diéu kién tiéu chudn.

¢) Tinh tudi ca mau chit trén, biét ring tai thai diém
khao sat, ti s6 giita khoi lugng X va khéi lugng péléni co
trong mAu chat 1a 0,4. Tinh cac khéi lugng dé.

L.OI GIAI

a) .‘ip dung cong quy téc dich chuyén trong sy phéng xa ta
c6 phuong trinh:

“wPo = jHe + 5 X
Vay hat nhan d6 la chi %, Pb
b) Mdi hat o ti phan (ng phadn ra phéng xa cho mét
nguyén td héli. 86 hat a dude tao ra do phén ra caa mau pbloni
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sau t = 1 nam dugc tinh bai:
\Y%

Ang = — N,
a Vﬂ A

vdi V, 1a thé tich mol & diéu kién tiéu chuén, N, 1a s& Avogadré.

Mat khac, ap dung dinh luat phong xa ta c6 sd hat nhéan

phéin ra sau thoi gian t = 1 ndm.
AN =N, -N =N, (1 -e™)
Do d6 ta cé:

Ny =™ = {,V—N..x
0

—kt mnvn g AV

= L =

mﬁvﬂ

1 m,V,
TR o Yo
ki : "[muv{,hAV]

0,693 0,693t
=y T =

(Chu ¥ rdng I;“ . )

0 m,

Thay s6 ta duge T =~ 0,379 ndm = 138 ngay.

¢) S6 nguyén tu chi dude tao ra bing s6 hat nhan péléni bi

phan ra:
N(Pb)=AN =N, (1 -e™)
S6 nguyén tu p6léni con lai:
N(Po) = Nge ™
Cac khdi lugng chi va péléni tuong ing la:
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A(Pb) AN ;

Pb) =
m(Pb) N,
m(Po) = Al(si{)) N.

Do dé ta co: .
m(Pb) A(Pb) AN _ 206 (1-e™)

m(Po)  A(Po) N ~ 210 ars

e 208
et —
290

= At=1Inl41

In1,41.T
Va t = ————— = 68,1 nga
Ay 0.693 ngay

Tu d6 suy ra:

A(P A(P . :z
IEIAD)N= I("I:.)Nﬂehzmue .

=0,71g;
m(Pb) = 0,4 m(Po) = 0,28g.

m(Po) =

BAI 53
e

Dé& xac dinh thé tich mau trong cd thé mdt bénh nhan, bac
si tiém vao mau ngudi d6 10 cm® mét dung dich c¢é chia
*Na (c6 chu ki ban ra 1a 15 gid) véi nong 46 1a 10™ mol/lit.

a) Hay tinh 86 mo! (va s6 gam) Na,, dd dua vao trong mau

bénh nhén.
b) Héi sau 6 gio lugng chat phéng xa Na,, con lai trong

mau bénh nhan la bao nhiéu?
c) Sau 6 gid ngudi ta ldy ra 10cm? mau cha bénh nhén va
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da tim thay 1,5.107® mol cta chat Na,,. Hay tinh thé tich mau
trong cd thé bénh nhan. Gia thiét riang chit phong xa dude
phan bd déu trong toan bd thé tich mau bénh nhan.

LOI GIAI
a) Thé tich dung dich tiém vao mau bénh nhan la:
10cm® = 107% [

Néng d6 102 mol/l. Vay lugng chat phéng xa Na dua vao
la:

my = 10 mol/l o lit = 10 °mol = 2,4.10'g.
100

b) Vi Na,, la chit phong xa nén lugng chit Na,, giam dan
theo thoi gian m = m, ™. Sau 6 gid ludng chat Na,, con lai la:
_ 0,693.6
m=10%e¢ 1 mol =0,75.10"mol

- 1,8.10™ g.

¢) Trong 10cm?® (= 107? lit) mau 14y ra c6 chia 1,5.10™* mol
(3,6.107"g) chat Na,,. Lugng chat Na,, con lai trong cd thé sau 6
gio 1a 1,8.107%g. Suy ra thé tich mau cta co thé la:

~18.10°
~ 36.107

~0,75.10°.10*
T 1510

. 10 = 5000cm® = 5 lit

hay = b lit.

BAI 54

e,
Ngudi ta ding protén cé dong nang K, = 1,60MeV bin vao

hat nhéan ding yén ,Li va thu duge hai hat giéng nhau c6 cing
déng ning.

240



a) Viét phuong trinh cua phan tng. Ghi rd cac sd6 A va Z.

b) Phan ing hat nhan nay téa hay thu bao nhiéu ning
lugng? Nang lugng nay cé6 phu thude vao dong nang caa proton
khong? Tinh déng nang K cia moi hat.

¢) Néu toan bd dong niang ctia hai hat thu duge & trén bién
thanh nhiét thi nhiét lugng nay cé phu thudc vao dong nang
cua protén khong? Cho biét m, = 1,0073u, m(Li) = 7,0144u,
m(a) = 4,0015u.

LOI GIAI
a) .Fip dung dinh luat bao toan dién tich va bao toan sd
khéi, ta cé phuong trinh
'‘H + Li —» jHe + jHe
b) Am = m(H) + m(Li) - 2m,= 0,0187u >0
Suy ra phan dng toa nang lugng va bang:
AE = Am.c? = 0,0187.931 = 17,41MeV.

Biéu thic cha AE khong phu thugc dong nang K, cua
proton.
Ap dung dinh luat bao toan déng lugng ta cé:
K, + AE = 2K,
B 4 AE _ 1,60+17,41

_ - 9,505 MeV.
= K 2 2

¢) Theo két qua ¢ trén va dua vao gia thiét cua dé bai,
nhiét lugng tda ra bang

Q=2K, = K, + AE = 19MeV = 3,04.107'%J.

Biéu thidc cha Q chia K. Vay Q phu thudc ddng ning cua
proton.
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BAI 55

Do hién tugng x6i mon, mét phdn da bi tan vao nudc bién.
Mot s6 cac hat nay cé chita urani 234 (%:U). Uy, 12 mot chat
phéng xa va khi phan ra né cho théri (*,Th). Chat théri ciing
l1a chat phéng xa a ¢6 chu ki ban ra 80.000 nam. Urani tan vao
nude bién, trong khi d6 thori khéng tan va lang xudng day bién.
Néng d6 urani khéng déi trong nudce bién, ta suy ra téc dé ling
cua théri xudéng day bién cling khong déi.

a) Viét cac phuong trinh phan ra tuong ng véi cac phong
xa § trén.

b) M6t mau vat dang hinh tru c6 chiéu cao h = 10ecm dude
14y & day bién. Phén tich 16p bé mat phia trén cia mau, ngudi
ta thay n6 chia 107%g Thy,,, trong khi d6 mat 16p bé mat phia
duéi cing cia miu chi chita 0,12.107%g Th,y,. Tim toc d6 tich tu
cla cac trAm tich bién & vi tri 1dy mau (theo don vi mm/nam).

LOI GIAI

a) Ap dung quy tdc dich chuyén trong su phong xa, ta c6
cac phuong trinh:
MU - “Th + ;He

230 4 246
wlh — SHe + " Ra

b) G 16p dudi cia méu vi ldng da lau nén lugng thori giam,
3 16p trén cua mAu vita mdi ldng nén lugng théri con nhiéu.
Thoi gian tich tu dé c6 mau trén duge tinh theo cong thic:

t = l ﬂ
A m
Vai My = IU‘ﬁg;
m = 0,12.10%g:
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0,693

A= = 8,66.10 °nam.

= t =2.45.10° nam.
Téc do lang la:

min

V= = 0,41.107

h
t

nam

BAI 56

[ ———
Dudi tac dung cua bic xa y, hat nhan ctia cac dong vi bén
caa béri (7Be) va cta cacbon (C) c¢6 thé tach thanh cac hat

nhan héli ([He) va sinh hodc khéng sinh ra cac hat khac kem
theo.
a) Viét phuong trinh cia cac phan ung bién déi do.
b) Xac dinh tdn s téi thidu cha cac lugng td y dé thuc
hién dudge cac phan dng d6. Cho biét:
m(Be) = 9,0122u; m(He) = 4,0015u;
m(C) = 12u; m, = 1,0087u.

LOI GIAI
a) Theo gia thiét cua dé bai ta c6 thé viét:
‘Be +y > m(jHe)+x+..
“C+ vy »>n(;He)+y+..

Ap dung cac dinh luat bao toan s§ khdi va bio toan dién
tich; ta suy ra:

mE2 xs s n=yyal.

Vay phuong trinh cia phan dng la:
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:Be + v - 2(!He)+ 'n (1)
"C + y > 3(iHe) (2)
b) Goi Ae la nang lugng cua phan Ung, tan so toi thiéu cua
lugng tit y dude xac dinh bai:
hf > AE.
Vdi phan tng (1),
AE = Am,.c* véi
Am, = (2my, + m,) - m(Be).
Thay s, suy ra:
(f)... = 3,8.10®Hz.
Véi phan dng (2),
AE = Am,.c® vdi
Am, = 3m(He) - m(C).
Thay sd, suy ra
(f)min ~ 1,762.10¢'Hz.

BAI 57

Mot hat doton (7D ) duge gia tde trong may xiclotron c6 ban
kinh R = 50cm, cam ting tif cua tif truong B = 1,31T.

a) Tim tan sé caa hiéu dién thé xoay chiéu dat vao may.

b) Tim van toc va dong nang cua hat khi bay ra khoi may.

¢) Biét ridng s6 vong ma hat dotén da quay trong may trudc
khi bay ra khoi may l1a 68 vong. Tim hiéu dién thé xoay chiéu
dat vao may.

d) Sau khi bay ra khéi may hat dotén ban vao hat nhan liti
(;Li) ditng yén va mot trong hai hat sinh ra sau phan ing la
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béri (;Be).
1) Viét phuong trinh phan dng hat nhan va tinh nang
luong cua phan ing hat nhan nay.

2) Biét rang hai hat sinh ra cé6 cung van téc. Tinh dong
nang cua moi hat. Cho biét m(Li) = 7,01823u; m(D) = 2,0136u;
m, = 1,0087u; m(Be) = 8,00785u.

LOI GIAI
a) Trong may xiclétron ta cé:
qB
va tan so cua hiéu dién thé xoay chiéu dat vao may la:
1 qB

f=— = .
T 2mm

T

Thay s6:
q=16.10"C; B=1_31T;
m = 2,0136u = 2,0136.1,66.10 *"kg,

ta dugc f ~ 10MHz.
mv
b) Ta c¢o R=—.
) 4B
_ gqBR

Suy ra v ~ 3,13.10" m/s

m

va dong nang cua doton:

mv?

WD) = =0,1637.107"'J = 10,23 MeV.

c) Trong mét vong quay hat duge gia téc hai ldn. Goi N la
s0 vong quay, U la hiéu dién thé xoay chiéu dat vao may, ta cé:

W(D) = 2N.qU.
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_ WD)

~ 752000V = 76KV
2Nq

Suy ra U
d)1) Ap dung dinh luat bao toan dién tich va bao toan so
khéi lugng, ta c6 phuong trinh caa phan tng;
D + ;Li - ${Be + ,n

Nang lugng cua phan ing:

E = Am.c?,
vl Am = [m(L1) + m(D)] - [m(Be) + m,]
= 0,01528u
Suy ra E = 0,01528.931 =~ 14,23 MeV > 0 phan ing

toa nang lugng.

2) Ap dung dinh luat bao toan nang lugng:
W(D) + [m(Li) + m(D)]c?* = [m(Be) + m,]c* + W(Be) + W(n)

2
v W(Be) = _IT‘_@E)V_‘
m v
W(n) = —=
(n) 5

(hai hat cing van toc v).

m(n)

Suy ra WD) + E=W(Be) [1 +
m(Be)

| = 24,46 MeV.

T d6 W(Be) = 21,70 MeV
vai W(n) = 2,73 MeV.
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Phan tha ba

MOT SO BE THI TUYEN SINH VAO CAC TRUONG
DAI HOC, CAO DANG NHUNG NAM GAN PAY

[ e e T e e At e

DE 1

Cho mét hé hai thau kinh L;, L, ¢6 ticu cy lan lugt la
f, = 20cm, f, = ~10cm; L, d bén trai L, va c¢6 truc chinh trung
nhau. Mét vat sang cao 3cm vuéng goc voi truc chinh , d phia
bén trai L, va cach L, mot khoang d, = 30cm. Tinh khoang cach
gitta hai thiu kinh dé:

a) Anh tao bdi hé 1a anh that.

b) Anh tao bdi hé cung chiéu vdi vat va cao 2cm.

¢) Anh tao bdi hé ¢6 chidu cao khong d6i khi di chuyén vat
doc theo truc chinh.

DE 2
i : A B
Cho mdt thau kinh hail méat 1om cung e
ban kinh R, = R, = 20 cm lam bang thuy tinh d
chiét sudt n = 1,5. Thau kinh dugc dat sao "
i

cho truc chinh thing ding. M6t vat sang AB

diat vudng goc véi truc chinh va cach thau [::ﬂ

kinh mét khoang d. R,
1) Biét rang anh cua AB qua thiau kinh

Hinh 1.1
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cach AB mét khoang 10cm. Hay xac dinh d.

2) Giit AB va thdu kinh c¢6 dinh, d6 mot chat 1ong chiét
sudt n’ vao mat 1om caa R, va mat 16m R, duge trang bac, ta
thdy anh ctia AB ndm céach thiu kinh mét khoang 4,5cm. Tim
chiét sudt n’ cia chat 1ong, bién luan két qua.

~
DE 3
Cho mét thdu kinh héi
tu O,, c¢6 tiéu cu f;, = 30 cm V4
va mot thadu kinh phan ki 5
O,, ¢6 tiéu cu f, = -10 cm, A TOI 0,
dat ddéng truc va cach A
nhau mét khoang 1 (Hinh i}——!—)
3.1). |
Vat AB dat trén va Hinh3.1

vudng géc vdi truc chinh,
cach thau kinh O, mot khoang 36 cm.

a) Chol= 10 cm. Xac dinh vi tri, tinh chat va 6 phong dai
cua anh A,B, cua AB qua hé thau kinh.

b) Cho vat AB va tha&u kinh O, c6 dinh. Xac dinh nhiing
gia tri cia 1 dé anh A,B, qua hé 1a anh that.

¢) Xac dinh 1 dé cho d6 16n cta anh A,B, qua hé khéng phu
thudc vao vi tri cia vat AB (AB ludn vudng gbe véi truc chinh).

DK 4
Mot ngudi cln thi chi nhin rd cac vat cach méit tir 15cm
dén 45cm.
1) Ngudi nay dung kinh lip cé d6 tu D = 25dp dé quan sat

mot vat nhd. Mét cach kinh 10cm. D6 bdi giac clia anh bang 3.
Xac dinh khoang cach tit vat dén kinh.
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2) Ngudi nay diat mit sat vao thi kinh cia mot kinh hién vi
va quan sat dude anh cua mot vat nho trong trang thai khong
diéu tiét. Cho biét ticu cu cua vat kinh bang lcm, tiéu cu cua
thi kinh bang 5e¢m, do dai quang hoc ctia kinh hién vi bang
10cm.

Tinh khoang cach tu vat dén vat kinh va d6 boi giac cua
anh khi dé.

PE 5

Cho hai thau kinh déng truc 0,,0, dat cach nhau 24cm, c6
tiéu cu lan luot la f, = 12em va f, = —6em. Trude thau kinh O,
dat mét vat sang AB vudng géc véi truc chinh va cach O, mét
khoang d,.

1) Dé anh cia AB cho bdi hé thau kinh la anh ao thi
khoang cach d, phai thoa man diéu kién gi?

92) Tai vi tri cha thau kinh O,, ta thay thau kinh O, bang
mot guong phing dat vudng goc véi truc chinh, c6 mat phan xa
quay vé& phia thau kinh O,. Hay xac dinh d, dé anh cudi cung
cia AB qua hé thiu kinh - guong phang trang vao vi tri caa
AB.

PE 6

Vat sang AB dat thidng goc vdi quang truc chinh cia mét
guong ciu 16i, cho anh A;B,. Khi dich vat xa gudng thém mot
doan bing 1,8m thi thay anh ciing dich xa guong thém 0,18m
va nho hon A,B, 1,6 lan.

1) Xac dinh tiéu cy clia guong cau 16i do.

9) M6t ngudi cdn thi c6 diém cuc vién cach mat 1m. Hoi
ngudi d6 phai ditng cach guong ciu trén mot khoang bao nhiéu
dé c6 thé nhin duge anh cia minh ma mat khong phai diéu tiét?
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PE 7

Mot kinh hién vi gdm hai thadu kinh ¢6 tiéu cu lan lugt
bang 5cm va 0,5cm, dat cung truc chinh va cach nhau 21cm.
Nguoi quan sat c6 diém cuc can cach mét 20cm, diém cuc vién
d vo cyc. Mat dat sat thi kinh.

a) Hoi kinh nao la vat kinh, kinh nao la thi kinh? Tai sao?

b) Hoi vat can quan sat phai dat trong khoang nao trudc
vat kinh?

¢) Db bodi giac ma kinh hién vi néi trén bién thién trong
khoang nao?

PE 8

M6t ngudi can thi c6 diém cuc vién cach mit 50cm va diém
cue can cach mat 15cm.

1) Néu ngudi Ay mudén nhin ré6 mot vat ¢ xa vd cge ma
khong phai diéu tiét thi phai deo sat miat mot thau kinh c6 do
tu la bao nhiéu? Khi deo kinh dé, ngusi Ay nhin ré diém gén
nhit cach méat bao nhiéu?

2) Néu ngudi Ay mudn cho diém nhin ré6 gin nhat cach mat
cach mat 25cm thi phai deo sat mat mét thau kinh ¢ d6 tu la
bao nhiéu? Khi d6 thi diém xa nha&t ma ngudi iy cé thé nhin rp
dude cach mat bao nhiéu?

T hai két qua tinh toan ¢ trén, rit ra két luan g

PE9

Mot ngudi c6 khoang nhin ré tir 20em dén vo cue nhin vat
AB gqua mot quang hé gom hai thau kinh héi u O, ¢o
f, = 30cm va O, c6 f, = 4cm. Hai thau kinh dong trw va céch
nhau 34cm. Mit ngudi quan sat dat sat O,.
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a) Tim khoang cach tu
vat dén mat khi anh cuéi cung
roi vao diém cuc vién cua mat.

b) Tim khoang cach tu
vat dén mat khi anh cuéi cang
rdi vao diém cue cAn cua mat. Vi 4

- v
b -

A [}f t.)_‘_l

¢) Nguoi van ding & vi tri Hinh 9.1
ci, bo quang hé , quan sat
truc tiep AB ¢ cac vi tri noi d muc a) va b) trén thi goc trong
vat giam di bao nhiéu lan so véi khi quan sat qua quang hé.

PE 10

Mot diém sang S dat trén truc chinh cua mét thau kinh
hoi tu mong ¢ tiéu cd bang 10cm, cach thau kinh mét khoang
bang 15cm.

a) Vé va xac dinh anh 8, cia S qua thiau kinh , anh S, 1a
anh gi?

b) Dat thém mot thau kinh phan ki mong 6 tiéu cd bang
4cm, c6 cung truc chinh vdi thau kinh hoi tu, cach thau kinh

héi tu mot khoang bang 34em b 4

nhu trén hinh 10.1. Vé va xac T

dinh anh S, caa S qua hé har ___

thau kinh. S l“s 0,
¢) Bat mot ban thay tinh ¢ 1

hai mat song song day 16cm
trong khoang giita hai thiu
kinh da cho trong cau (a) va (b) sao cho ban thuy tinh vudéng géc
vdi true chinh cta hai thau kinh va mat gan thiu kinh hai tu
cach thiu kinh hoi tu mét khoang bing 10em; ta nhan duge mot
anh that cia S qua hé & trén truc chinh va cach thau kinh phén
ki mot khoang bing 4cm. Xac dinh chiét suiit ti dé1 do1 vdi
khong khi cia ban thuy tinh. Coi hé dat trong khong khi.

Hinh 10.1
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PE 11

Vat sang AB dat trude mét thau kinh hoi tu tiéu ey f = 24cm
cho anh ao cao 4em. Di chuyén vat sang di 6em doc theo truc
chinh thi anh tao bdi thau kinh van 14 anh ao cao 8cm.

1) Tim chiéu cao vat sang AB.

2) Gia su vat dat cach thau kinh mét khoang d, réi dat sau
thau kinh mét guong phing vuéng gbéc vdi truc chinh, cach
thiu kinh 20cm va quay méat phan xa vé phia thau kinh. Xac
dinh gia tri caa d, dé anh qua hé thau kinh-guong 12 anh that
va cao 2cm. Vé anh trong truong hgp dé.

DE 12

Cho mét hé gom hai thau kinh 0,,0, ¢6 cung tru: chinh,
tiéu cu 1an lugt 1a f, = 24em; f, = -12cm, dit cach nhau mét
khoang [ = 36cm. Dat vat sang nho AB vudng goc vdi true
chinh d phia trudc O, va cach O, 1a 24cm.

1) Xac dinh vi tri caa anh, tinh chat va dé6 phong dai cua
anh qua hé. Vé hinh?

2) Tim vi tri ctia vat dé anh qua hé 1a anh ao 16n gip 3 ldn
vat?

PE 13

Cho mot thiau kinh héi tu L, tiéu cu f, = 15cm. Trede thau
kinh, ngudi ta dich chuyén vat sang nhé AB sao cho at sang
AB luén luén vuéng goéc véi truc chinh.

1) Xac dinh khoang cach ngan nhat tir vat sang AB dén
anh thuc cua no.

2) Vat dat tai vi tri thd nhat cho anh thuc 16n gip 6 14n
vat. Khi dich chuyén vat mot doan x so vdi vi tri thit rhat anh

252



thu duge cang la thue va 1n gap 2 lan vat. Xac dinh dé dich
chuyén x.

3) Sau thau kinh L,, dat mot thau kinh L, ¢é tiéu cu f, =
10cm ¢6 cung truc chinh véi L,, khoang cach gitta hai thiu
kinh la 1. Ching minh rang: v6il > 25¢m c6 thé tim dude hai vi
tri dat vat AB trude thau kinh L, dé hai anh tuong tng cta vat
AB cho bdi hé quang hoc trén ¢6 dd 16n nhu nhau.

PE 14

Cho mot thau kinh hoi tu tiéu cu f = 10em.

1) Dat vat sang AB song song va cach man anh mot
khoang L = 45cm. Tim vi tri dat thau kinh dé thu duge anh ro
nét cua AB trén man. Vé anh.

2) Dat mét diem sang S cach man L = 22,5cm.

a) Chitng minh rang khéng cé vi tri nao cia thau kinh thu
dude anh roé nét ctiia S trén man.

b) Gia thiét thau kinh hinh tron, dudng kinh ria 12
D = 3em. Hay tim mét vi tri dat thau kinh sao cho trén man
anh thu dude mot vang sang hinh tron c¢o dién tich nho nhat.
Tinh dién tich vang sang do.

PE15

Mot ngudi can thi vi gia chi nhin ré nhiing vat nam trong
khoang cach tir 0,4m dén 0,8m.

a) Dé nhin rd nhiing vat d rat xa ma mat khong phai diéu
tiét, ngudi nay phai deo kinh L, ¢é 46 tu bdng bao nhiéu (cho
kinh deo sat mat)? Xac dinh gidi han nhin ré cia mat nguai dé
khi deo kinh L.

b) Pé nhin rd vat gan nhat cach mat 25¢m, ngudi dé gan
thém vao L, mét kinh L,. Tinh dé tu caa L,.
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DE 16

Mot vat sang phang AB vuéng géc vdf truc chinh va trude
thau kinh phan ki L, ¢é d6 16n caa tiéu cu bang 15c¢m. Sau L,
dat thau kinh héi tu L, ¢6 cung truc chinh va cé6 d6 16n cua tiéu
cu bang 25cm.

1) Xac dimh khoang cach gitta hai thdu kinh dé d6 cao cta

anh qua hé khong phu thudc vao vi tri vat AB trude L,.

2) Gilt nguvén vi tri hai thau kinh nhu d truong hgp (1). Xé
dich vat trudc L,, dat mat sat L,, ngudi ta nhin thay mot anh

cach L, la 25c¢m. Xac dinh vi tri vat AB va vé hinh tao anh
trong truong hgp nay.

Pk 17

Cho quang hé hinh bén (hinh 17.1). Thau kinh O, ¢é tiéu
cd f;, = - 20cm. Vit AB
cach O, mo6t khoang d, = E
20cm.

B
1) Tim tiéu cu f, cua T
thdu kinh O, biét ring ~ ,
man anh E cach AB mét
doan L = 70cm, anh A,B, ;}Fnh oy
ro nét trén man va cao gap hai lan AB. '

2) C8 dinh AB va O,, di chuyén O, mjt doan a.
a) Chitng to riing A,B, luon 1a anh that, khéng phy thugc a.

O, 0,

b) Tim a va chidu di chuyén cia O, dé A,B, = -12-AB. Khi d6

man phai di chuyén bao nhiéu, theo chiéu nao dé thu duge anh
A,B, ro nét?
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DE 18

Catbt cua mot té bao quang dién lam bang kim loai ¢6 cong

thoat électron la A, = 7,23.1071%J.

1) Xac dinh gigi  han quang dién cua kim loai dé.

2) Mot tAm kim loai ¢d lap dude chiéu sang déng thoi bdi
hai bie xa, mdt bie xa c¢6 tan s6 f, = 1,5.10'"Hz va méot buc xa
c6 bude séng A, = 0,18um. Tinh dién thé cuc dai trén tAm kim
loar dé.

3) Khi chiéu bic xa cé tan sd f, va t& bao quang dién ké
trén, dé khong mot électrdon nao bay vé anot thi hiéu dién thé
gilta andt va catdt phai nhu thé nao?

Cho h = 6,625.10"*").5; ¢ = 3.10°m/s; |e| = 1,6.10 '°C.

PE 19

Mot hé guong frésnen gébm hai guong phang G, va G,
nghiéng nhau mot goc
o = 15 (hinh 19.1). o5
Dat mot khe sang hep
S song song vdl glao
tuyén I cua hai guong
nay va cach I mot
khoang SI = r = 18cm.
Goi S,va S, la hai anh
ao cua S cho bai hai
guong. Cac tia sang

cua khe S phan xa lén M
G, va Gy hinh nhu

phéat ra tu S,va S, va E
truyén tdi giao thoa Hinh 19.1

vl nhau trén man
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anh E dat vudng goéc véi mat phing trung truc cta doan S,S,
theo giao tuyén O. Khoang cach tit man anh E dén giao tuyén |
cua G, va G,1a 0l =D = 2,96m.

1) Vé va tinh khoang céach a gitta hai anh S,va S,.

2) Biét rang vdi kich thude cac guong da duge sit dung o
trén

thi bé rong chia vang giao thoa trén man E ¢6 gia tri ldn
nhat 1a b. Hay tinh b.

3) Ching minh rang hiéu duong di cta hai tia sang tit S
phat xa, phan xa trén G,va G, truyén tdi giao thoa vdi nhau tai
diém M trén man E dude xac dinh biang céng thuc:

S,M - S,M = d,~dy = ——

+T

Véi x = OM la téa do cha diém M so véi diém goc O trén
man E. Tu dé suy ra céng thic xac dinh vi tri cac van sang va
van téi trén man E.

4) Tinh khoang van 1 va s van sang trong vung giao thoa
trén man E d6i vdi anh sang c6 bude séng A = 0,650 4 m. Mudn
tang do rong cua khoang van i thi phai ting hay giam goéc
nghiéng a gitta G, vdi G,?

5) Gia st anh sang phat ra tit khe S véi moi bude song A tu
0,480 £ m dén 0,760 4 m. Hay tim budc séng cua cac anh sang
don séc cho van tdi tai diém M trén man E cach diém O mét
khoang x, = 4,5mm.

PE 20
Khi 1an lugdt chiéu anh sang véi tdn s6 f, = 7,5.10"*'Hz va f,

= 5,76.10""Hz vao mot miéng kim loai cd lap thi cac quang dién
tl c6 van toc ban ddu cuc dai tuong ng la v, = 0,643.10°m/s, va
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v, = 0,400.10°m/s.

1) Xac dinh khoi lugng cua dién td (1ay dén bén chit sé co
nghia).

Tinh cong thoat dién tu va budc séng gidi han quang dién
cua kim loai.

2) Tim bude song cua bite xa dién tit chiéu vao tdm kim
loai dé dién thé cuc dai cia n6 1a V = 3 von.

Cho biét: h = 6,625.10 *'j.s; ¢ = 3.10%m/s; |e| = 1,6.107'°C.

PE 21

Biét budc séng dng vdi hai vach dau tién trong day laiman
cua quang phd nguyvén ti hidro la
}-.Ll = (}.122 g m,
}I'L'B = 103““’].
Biét muc nang lugng cua trang thai kich thich thi hai la
-1,51 eV.
1) Hay tim budc séng cia vach Ha trong quang phé nhin
thay cua nguyén tu hidrd

2) Tim muc nang lugng cua trang thai cd ban va cua trang
thai kich thich thi nhat (theo don vi eV)

Cho biét: h = 6,625.10*j.s; ¢ = 3.10°m/s; |e| =1,6.10 7 C.

DE 22

Trong mdt thi nghiém giao thoa 4nh sang véi 2 khe young,
khoang cach giita hai khe a = 8,8, = 1,5mm. Hai khe dat cach
man anh D = 2m.

1) Chiéu anh sang don séc c6 budc séng A, = 0,48um. Tim
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khoang cach gan nhit gitta hai van sang lién tiép va khoang
cach ti van sang trung tdm O dén van sang bic 4.
2) Chiéu déng thdi hai buc xa don séc Ayva kg, =0,64p m.

Tim khoang cach gin nhit gilta hai vAn sang cling mau so vdi
van sang ¢ O.

DE 23

Khi chiéu chum bitc xa ¢6 budc séng A = 0,33 4 m vao catét
cua mdt té& bao quang dién thi hiéu dién thé ham 1a U,.

a) Dé c6 hiéu dién thé€ ham U, véi gia tri U, | gidm di 1
von so vdi ]Uhl thi phai ding bitc xa c6 bude séng A1’ bing bao
nhiéu?

b) Cho gidi han quang dién cua catdt 1a A, = 0,66 m va dat
gila andt va catoét hiéu dién thé duong U,x = 1,5 von. Tinh
dong niang cuc dai cia électron khi dap vao anét néu dung bic
xacoi=0,33um.

Cho biét hang sd plang: h = 6,625.10 %}.s; van téc anh sang
trong chdn khéng:

¢ =3.10%m/s;

dién tich ctia électrdn: e=-1,6.10"°C

pE 24

Trong mdt 6ng Culigro hidu dién thé gita anét (A) va catot
(K) 1a 15KV va cudng 46 dong dién qua 6ng la 20 mA,

1) Tinh van téc va ddng ning cia cac électrdn khi téi doi
catdt. Tim budc séng nho nhit caa tia X do 6ng phat ra.

2) Tinh nhiét lugng toa ra trén déi catdt trong méi phut va
iuu lugng nudée (lugng nude di qua ong trong mét giay) dé lam
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nguotr catot. Biét ring nhiét d6 nude di vao ong la
t, = 20°C va ra khoi dng la t, = 40°C; nhiét dung riéng cua nudc
1a C.=4186 ]/ kg.db.

Pk 25

Khi chiéu bic xa dién ti ¢6 budc séng A, = 0,30 m vao
moét tAm kim loai, ngudi ta thdy van téc ban ddu cuc dai cia
quang électron la v,, = 4,93.10°m/s.

a) Xac dinh giéi han quang dién A cua kim loai nay.

b) Dé c6é van toc cuc dai ban diu cia quang électrén bang

7.31.10°m/s thi phai chiéu lén kim loai nay bidc xa c6 tan
sO f; bang bao nhiéu? Dit tdm kim loai trén c6 lap va chiéu lén
né bic xa cé bude séng A = 0,2279u m. Hoi dién thé cuc dai

caa né dat duge bang bao nhiéu?

Cho biét hang s6 plang: h = 6,625.10*%.s; van t0c anh sang
trong chan khong: ¢ = 3.10°m/s; khé1 lugng électrdn:
m, = 9,1.10 *'kg; dién tich électrén: e = -1,6.107'*C

DE 26

Catdt cia mot té bao quang dién lam bang vonfram cé gidi
han quang dién A, = 0,275 um

1) Cong thoat cua dién tu ra khéi vonfram 1a bao nhiéu?

2) Chiéu vao catot cua té€ bao quang dién nay mdot chum
bitc xa don sdc c6 budc séng A = 0,185 pm. Tinh van téc cyc
dai ctia quang dién tu khi né vira bitt ra khoi catot.

3) Muén khong ¢é mot quang dién td nao tdi duge Andt khi
chiéu chium bic xa néi trén thi hiéu dién thé€ giita Anét va
Catdt phai biang bao nhiéu?

Cho: h=6,625 10%J.s; C=3.10°m/s

m,=91 10%kg; e=-16.10"7C.
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DLk 27

Chiéu mot bic xa dién tit vao catdét cua mot t&€ bao quang
dién c¢6 gidh han quang dién A, = 0,5 um, ta thu duge électron
quang dién ban ra c6 van téc ban dau cuc dai V,. Khi huéng cac
electrén quang dién nay vao mgt t trudng déu co cam ung tu
B =2.10"(T) thi c6é chuyén dong theo mét duong dinh &c ¢b
ban kinh R = 1 m va budc h=5m

a) Tinh gia tri V, cua électréon quang dién trén.

b) Tinh budc séng A cua bic xa dién ti chiéu tdi catét

DL 28

Trong thi nghiém lang vé hién tugng giao thoa anh sang,
nguén anh sang don sdc 1a mot khe S dit song song va cach
déu hai khe S,,S,; khoang cach 8,8, = a = 0,2mm. Van giao
thoa hitng dude trén man E dit sau hai khe S,,S, va song song
vai S, S,, cach S, S, mot khoang D = 1m.

a) Biét rdng khoang cach giita 10 vin sang canh nhau la
2,7cm. Tinh bude song don sdc ctia nguodn.

b) Chiéu khe S bang anh sang trang cé6 budc séng nam
trong khoang tit 0,4 m dén 0,75 m. Hoi ¢ nhing diém nam

cach van sang chinh gitta 2,7cm ¢6 nhiing van sang cua nhing
anh sang don sdc nao trung nhau.

PE 29

Vach quang ddu tién (cé bude séng dai nhit) cua cac day
Laiman, Banme va Pasen trong quang pho clia nguyén td hidrd
c6 bude séng 1an lugt 1a: 0,122pm: 0.656p m va 1,875 m. Xac
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dinh budc song cta vach quang phd thi hai cia day Laiman
va day Banme. Cac vach d6 thudéc mién nao ciua thang séng
dién tu?

DE 30
Mot dén phat anh sang don sic c6 bude séngi = 0,4.10°m
duge dung dé chiéu vao catdt cia mét té& bao quang dién. Coéng
thoat dai véi kim loai dung lam catot 1a A = 2,26 eV.
1) Tim bude song gidi han cua kim loai dung lam catét.
2) Tim van toc cuc dai cua électrén bi bat ra khoi catot.
3) Bé mat cua catét nhan duge mot cong sult chiéu sang
P = 3 mW. Cuong dd dong dién bdo hoa clua té& bao quang dién
I =6,43.107°A.
Tinh s6 phétén n ma catét nhan duge trong mdi gidy va sé
électron n' bi bat ra khoi catét trong méi gidy.
Cho biét: Khéi lugng caa électréon m, = 9,1.10 *'kg;
Dién tich cua électrén e = 1,6.107'°C;
Hang s6 Plang h = 6,625.107%.s;
Van téc anh sang trong chan khéng ¢ = 3.10°m/s.

DE 31

Hai guong phang G,,G, dat sat nhau va nghiéng véi nhau
mét goc a rat nho (gudng Fresnen). Mot khe hep S duge roi
bing 4nh sang don sdc bude séng A, dit song song vdi giao
tuyén A cua hai guong va cach A mot doan r. M6t man quan
sat E song song véi A va véi §,,S, (5,,S, 1a hai anh cua khe S
qua hai guong) va cach A mét doan d.

Cho a =15(1'=3.10"%ad); A =0,5pm;r=1m:;d = 2m.

1) Tai sao ta c6 thé dung cac cong thitc cia khe Iang cho
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bai toan giao thoa déi véi guong Fresnen.
2) Tinh khoang cach gitta hai van sang lién tiép va sd van
sang c6 thé quan sat duge trén man E.

DE 32

Chiéu lan lugt hai bic xa don séc ¢6 tdn s6 f, = 1,2.10"* Hz,
f, = 1,0.10"° Hz vao catot lam bang kém cta mot té bao quang
dién. Khi d6 ngudi ta do dude cac hiéu dién thé ham dé cho
dong quang dién bat dau triét tiéu tuong Ung la
U, = 1,43V va U, = 0,60V. St dung cac s6 liéu da cho, hiy tinh:

1) Hang s6 Pliang h.

2) Cong thoat cua électrdén ra khoi kém (tinh ra eV). Cho
biéte = 1,6.197'°C.

DL 33

1) Chiéu sang qua khe hep trong may quang phd bang
cham tia sang phat ra tit mét dén phong dién chia hidro. Hay
mé ta quang phd thu dude. Trong quang phé nay cé nhitng bic
xa nao ndm ngoai viing anh sang nhin thay?

2) Cdn phai thay va thém nhitng bé phan nao trong may
quang phd dé phat hién nhiing bic xa ndm ngoai vang anh
sang nhin thiy trong quang phd cua khi hidré? Giai thich ro
tac dung cua nhitng bd phan do.

3) Khi chiéu chum bic xa c¢6 budc séng A = 0,1026 p m qua
chat khi hidrdé ¢ nhiét do va ap suit thich hgp thi chat khi dé
phat ra ba bic xa don sdc c6 cac bude séng A ,<i,<A, Giai
thich tai sao? Cho biét A ; = 0,6563 p m Ung vdi bitc xa mau do,
hay tinh gia tri cua cac bude séng A, A,va néi rdo ching Ung
vdi loal bice xa nao?
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DE 34

Ngudi ta chiéu mét chiim bide xa cé tan s6 f = 1,5.10'" Hz
va catdt cua mot té bao quang dién c6 cong thoat A = 4 eV.

a) Tim vin téc ban dau ede dai cta quang électrdn.

b) Cho biét hiéu suit ludng ti cta té bao quang dién la
10% ( 100 photon cua bue xa dap vao catét lam bat 10 électron
ra khoi catét), so électron bat ra khoi catét trong mot gidy la
n, = 9,10'°. Hay tinh céng suat bic xa P duge dung. Cho hang
s6 Plang h = 6,625. 10*J.s; khoi lugng cua électron
m = 9,1.10% kg; 1eV = 1,6.10™1%J.

PE 35

Déng vi %1 Na la chat phong xa B~ va tao thanh déng vi cla
magié. MAu 2}Na c6 khéi lugng ban ddu m, = 0,24g. Sau 105
gid, d6 phéng xa cia né giam di 128 lan.

Cho N, =6,02.10** (mol ™).

Viét phudng trinh phan dng.

1) Tim chu ky ban ra va d6 phéng xa ban dau (Tinh ra don
vi Bq) cia méu ( két qua tinh dudc 1y dén ba chit s8 c6 nghia)
2) Tinh khéi lugng magié tao ra sau thoi gian 45 gid.

DE 36

Luic didu ¢6 mdt mau poléni 2iPo nguyén chat la chat
phéng xa ¢6 chu ky ban ria 138 ngay. Cac hat P6loni phat ra tia
phéng xa va chuyén thanh hat nhan chi %5Pb. Héi P6loni
phat ra loai tia phéng xa nao? Tinh tudi cta chat trén néu lic
khao sat khéi lugng poloni 16n gap 4 1an khéi lugng chi?
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DE 37

Xac nhan hat nhéan X trong phan tng hat nhan sau:
ﬁ Na + X3 He+%) Ne
Phan dng hat nhan trén thudc loai toa hay thu nang

lugng? Tinh d6 19n caa nang lugng toa hodc thu dé ra électron
~von (eV). Cho biét khéi lugng cac hat nhan:

23 Na = 22,873 u

3 He = 4,0015 u

*oNe= 19,9870 u
1H=1,0073u
u=1,66.10"%"kg = 931 Me V/c*

PE 38

Poloni 2i5Po 1a chat phéong xa o vdi chu ky ban ra 1a 138
ngay.

1) Viét phuong trinh phan ra va tim khéi lugng ban dau
cua poléni, cho biét 46 phéng xa ban ddu cia néd la
1,67.10' Bg

2) Sau thai gian bao lau d6 phéng xa cua né giam di 16
lan.

3) Tim nang lugng toa ra khi lugng chat phong xa trén
phan ra hét.

Cho: m(Po) = 209,9828 u; m(a ) = 4,0026 u;
m(Pb) = 205,9744 u;
1u =931 Me V/ ¢%
N, =6,02.10% / mol.
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PE 39

Notron cé déng nang K, = 1,1 MeV ban vao hat nhan liti

dung yén giy ra phan ng:
in+SLi - X+ He

a) Viét day du phan dng trén va cho biét phan lng trén
thu hay toa ndng lugng.

b) Hat nhan héli bay ra vudng gécvdi phudng ctia hat nhan
X. Tim dong nang Ky ciua hat nhan X va dong nang K cua hat
nhan héli.

Cho My 5 4,00160 u; m, = 1,00866 u; m, = 3,01600 u;
Rl =

mg, = 6,00808 u; 1u = 931 MeV/ ¢
3l

DE 40

Cho phan dng hat nhan:
D+3iT > n+X

a) Hoi hat nhan X la hat nhan gi? S0 proton va notrén cod
trong hat nhan 4y bang bao nhiéu?

b) Cho biét khdéi lugng cac hat nhan: my = 2,0136 u;
my = 3,0160u; m, = 1,0087 u; my = 4,0015 u. Hoi phan ing da
cho thu hay toa nang lugng? Tinh nang lugng dé ra MeV, biét
ridng lu = 931MeV/ ¢

3) Nudc trong thién nhién chua 0,016% nudée niang D.O.
Héi néu dung toan bs dotéri ¢6 trong 1m® nudc dé lam nhién
liéu cho phan ng trén thi ning lugng thu duge (tinh ra kJ) la
bao nhiéu?

Cho s6 Avogadrd N, = 6,023.10%hat/ mol; khoi lugng riéng
cua nudc p = 1kg/lit.
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PE 41

Proton ban vao hat nhan liti ding vén gay ra phan dng
iP+gLi—>’EX+‘%X
a) Xac dinh hat nhan caa nguyén tu X, né con duge goi la
hat gi?. Tinh nang lugng toa ra theo don vi MeV.
b) Tinh nang lugng toa ra khi tong hgp dude 1g chat X.
Cho: m, = 1,007 (u) , m(3Li) = 7,000 (u)

m(sHe) = 4,000 (u), 1u =931 MeV/ c?,
N, = 6,02.10% nguyén ti/mol

P 42

Ngudi ta dang préton ban pha hat nhan ?Be ding yén.
Phan tng cho ta hat @ va hat nhan X

1) Viét day du phan dng hat nhén trén.

2) Biét déng nang cua proton la Ky = 5,45 MeV, cua hat a
1a K, =4 MeV, van téc cua protéon va caa hat o vudng géc véi
nhau. Tinh dong nang va van tdc cua hat nhan X.

3) Tinh nang lugng toa ra cua phan ung.
Coi khéi lugng ctia mot hat nhan ( Do biang don vi u) xap xi
biang sd khéi A ctia né va lu = 1,66. 10 2" kg = 931 MeV/C?

PE 43

Déng vi 2} Na la mét chat phong xa B~ ¢6 chu ky ban ra
T =15 gio

a) Hay viét ddy dt phudng trinh phan tng va cho biét hat
nhan con hinh thanh sau phan ung la hat nhan gi?
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b) Mot mau §! Na ¢ thoi diém t = 0 c6 khéi luong m, = 24g.
Sua mét thdi gian t, khoi lugng cia mau chi con m = 0,3g. Tinh
s0 hat B~ dudge sinh ra va hay tinh khoang thai gian t d6.

Cho s6 Avogadro N, = 6,023. 10 ** (1/mol).

DL 44

Hat nhan po6loni (Po) phéng xa ra mot hat o va mot hat
nhan X;

WPo o a+X

a) Hay cho biét ciu tao cua hat nhan X. Phan dng nay toa
ra bao nhiéu nang lugng? Tinh nang lugng nay ra MeV.

Cho biét:  m(;\"Po) = 209,93730 (u).

m(X) = 205,92944(u),
m,, = 4,00150 (L’l),
lu = 931 (MeV/C?

b) Néu khai lugng ban dau cua mau chat poloni 1a 2,1g thi
sau 276 ngay sé c¢6 bao nhiéu hat a duge tao thanh? Cho biét
chu ky ban ra cua poloni la 138 ngay, sd6 Avogadrd
N, = 6,023.10** ( hat/mol).

¢) Trong phan ra trén hat nhan p6loni dung yén. Hay tinh
dong nang cua hat a duge tao thanh.

DE 45
Dung proton co dong nang  Kp = 1,20MeV ban vao hat
nhan ;Li ding yén thi thu duge hai hat nhan giéng nhau %X :

a) Viét phuong trinh phan ung.
b) Phan dng nay toa hay thu bao nhiéu nang lugng?

267



Nang lugng nay c¢6é phu thudc vao déng nang cua hat
protén hay khong? Giai thich.

¢) Tim dong ndng cua moéi hat X, biét rang ching c6 cung
van toc .

Cho khoi lugng cac hat nhan: m(p) = 1,0073u;

m(L1) = 7,0140u; m(X) = 4,0015u;

MeV

N, =6,023.10%*mol '; 1u = 931 =

DE 46

Hat nhan 5;° Po phéng‘xa a va bién d6i thanh hat nhan X.
Cho khaéi lugng cac hat nhan:

m(Po) = 209,9828u; m(a) = 4,0015u;

m(X) = 205,9744u; u = 1,6605.10 “"kg

1) Tim khéi lugng ban ddu ctia khoi chat phéng xa , biét 46
phong xa ban diu caa né 1a 2(ci) va chu ki ban ra cua péléni la
138 ngay.

2) Xac dinh hat nhan X va tim nang lugng toa ra cua mét
phén ra.

3) Xét mdt hat nhan pdéloni ding vén phong xa va khong
kém theo phat tia y. Tim dong nang va van toc cua hat a (kho
lugng méi hat tinh theo u xem gan dung bang s6 khoi A cua
no).

DE 47

Cho phan Gng hat nhén:
Be+l H-> X+ Li

a)X la hat nhén caa nguyén ti nao va con goi la hat gi?
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b) Biét: mp, =901219u; mp =100783u;
my, = 6,01513u ; my = 4,00260u.

P4y la phan ung téa hay thu nang lugng? Tai sao?

¢) Tinh nang lugng toa ra hay thu vao cua phan dng. Cho
n = 931MeV/C2

d) Cho biét hat proton c6 dong ning 5,45MeV ban pha hat
nhin Be dung yén , hat nhan Li bay ra vdi déng nang
3.55MeV. Tim dong nang cua hat nhan X bay ra.

PE 48

Ra di 556 Ra 1a nguyén td phéng xa a, né phéng ra mét
hat a va bién d6i thanh hat nhan con X.

a) Viét phuong trinh phan ng. Biét chu ky ban ra cia
radi la T = 1570 nam. Hay tinh d6 phong xa cua 1g radi. Cho sé
Avogadrd N, = 6,022.10**/mol,

b) Phan ang trén toa ra mot nang lugng 1a 2,7MeV. Gia st
ban dau hat nhan radi ding yén. Hay tinh déng nang ctua hat
a va cua hat nhan con sau phan tng. Coi khéi lugng nguyén tu
bang s6 khai.

DK 49

Dung hat protén ban pha hat nhan ff Natao ra hat ava
hat nhan X.

1) Viét phudng trinh phan dng va goi tén hat nhan X.

2) Tinh nang lugng toa ra (hay thu vao) cia phan tng
trén.

3) Néu hat proton c6 dong nang la 3,56MeV va hat
“IN, ditng yén thi van toc cia hat a va hat X c¢6 cung d¢ 1dn.
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Hay xac dinh ddng nang caa hat X.
Cho biét: m(Na) = 22,983734u;m(p) = 1,007276u;
m(a ) = 4,001506u; m(X) = 19,986950u; u = 931MeV/c*

PE 50

Mot proton ¢6 dong nang W, = 1MeV ban vao hat nhén
gLi dang dding yén thi sinh ra phan Ung tao thanh hai hat «
¢6 ban chat gidng nhau va khong kém theo bitc xa gamma 7.

1) Viét phuong trinh phan tng va cho biét phan ung toa
hay thu bao nhiéu néng lugng.

2) Tinh déng nang cua méi hat X dude tao ra.

3) Tinh goéc gita phudng chuyén dong ctaa hai hat X, biét
rang ching bay ra déi xing vdi nhau qua phudng tdi cua hat
préton. )

Cho biét khéi lugng caa cac hat:

my, = 7,0144u;
mp = 1,0073u;
my = 4,0015u;

lu = 9531MeV/c*;
cos 85,277 = 0,0824.
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HUONG DAN GIAI

LOI GIAI PE 1

So dé tao anh: AB ——» A,B——— A,B,
d, d' d, d,

a) Ta cé: d; = S,
di =6

da ==y = =00
dof,  10(60 - 1)

dy =&  1-B0

Dé A,B, la anh that, phai ¢6 d,"> 0, suy ra:

50cm </ < 60cm.
b) Ta c¢é:

e
d ds [ -50

Dé A,B, cung chiéu AB phai cé k > 0, suy ra
0 <l <50em

= 60cm;

b
dgz

A;B, 2

Dé A,B, = 2cm, nghia la 2B "3 va A,B, cung chiéu vdi
AB phaicé k = g» Suy ra:
o} = 2 — [ = 20cm
[-50 3
c¢) Ta co: d,'= D) 2

d, -f, d,-20"
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Id, - 201 - 20d, _
d, -20
oo _dafa_ (-10)(d; - 200 - 20dy)
T ody -1y (I -10)d, - 20! - 200 °
%= [_ d1‘](_dz']: -200 -
d, dy / (I -10)d; - 20( - 10)}{ + 10)
Dé A,B, c6 chiéu cao khong d6i, nghia la k c6 tri s6 khong

ddéi véi moi gia tri cha d, (khi di chuyén vat doc theo truc
chinh), thi theo (1), phaicé:l - 10=0Q —> [ = 10cm.

d,=1-4d, =

(1)

LOI GIAI PE 2
1) Ki hiéu f; 1a tiéu cy thau kinh, ta cé:

_1.. = (‘n - 1)(—}—— +—1—J,Vﬂi n= 1,5., RI = Rz = “'20(5]’”

fo Ry, Ry
— f, = ~20cm. Theo dé bai [d +d'| = 10
Ta co: d+d'=10

RO dioio =10

- d*-10d -200 =0

- d=20cm

va d=-10cm (loai).
Truong hogp d + d' = -10, ta thu duge phuong trinh vé
nghiém. Vay
d = 20cm.
2) Ta ¢6 hé hai th&u kinh (mét thau kinh phing 16i L, tao
bdi chat 16ng va thau kinh ban ddu L,)va mot guong cau 161 G
(ban kinh R,) ghép sat. Ki hiéu f, la tiéu cu cua L, ta co:
1

1
_— '....1 AR (1
f, a )IU L
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Hé thau kinh (I, + 1.) va gudng G ghép sat tuong duong
mat gudng co tiéu cu f. ma:

] (] 1% 3
— =2 =+ =+ — 2
f \ [n f1 J f{‘, { )
. . 20
Vil f—:_; = - -"h:"}— = -=10cm
Anh cuia AB tao bdi hé:
df
d! = 3
d-f @
vl d = 20cm.

Theo dé bai d" = +4,5cm (vi dé bai khong néi ro la anh that
hay anh ao)
— Trucng hop d" = 4,6em; Tu (1), (2) va (3) tim dudc:
n =98,72
Day la gia tri chiét sudt qua ldn déi véi mot chit long, nén
loai truong hgp nay.
- Truong hgp d’ = 4,6cm: T (1) , (2) va (3) tim dugc:
n = 1,28

LOI GIAI BE 3
Oi O‘)
So d6 tao anh: AB —»A B, — 3 A B,
d d, d, d,
a) Véi [ = 10¢em:
d] = 36(‘:1‘1‘1
- d,"= 180cm;
d,={-d,’ = -170cm;

= = -10,625cm <0
dg_r X fg

18-NBTLT3 273



Anh A,B, 1a anh ao, & trudc ca 0,, 0, va cach O, mét
khoang 10,625 -~ 10 = 0,625cm .

D6 phéng dai cha anh A,B.:

k = d{;}:: = % > 0: Anh A,B, cung chiéu véi
vat AB .
b) d, = 36cm

— d/= 180cm; d; =1 - 180
,  —10(l - 180)
dz =
[-170
Dé A,B, la anh that, phai c6 d,”> 0. Suy ra
170cm < I < 180cm

c) Ta co6:

k=—D_ _f

fy -dy dp -1y
Vai d.g e dll,
gy =2
d; - f
T d6 tim dudge:
f,f,

= (1)
d, ([ - f, —fy) + fify = I

Muén cho dd 16n cua anh A,B, qua hé khong phu thugc vao
vi tri ciia vat AB, thi k phai c6 biéu thic khong phu thuge vao
d,, muén vay hé s§ cta d, trong biéu thdc (1) phai triét tiéu,
nghia la phai cé:

[-f,-f,=0
- I=f +f,=20cm.

Ta thdy diéu kién nay dugce thoa man khi tiéu diém anh F,
caa O, trung véi tiéu diém vat F, caa O,, va hé duge goi 1a “hé
vo tiéu’.
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LO1 GIAI DE 4
1) Ap dung cang thiic tinh d6 béi giac cua kinh lip:
b _ ld'|+f D

G= k| ;
|d'] +1 f |jdl+1
: ]
vOl f= —
D
f(Gl - D)
S a; dhe " L= .200
uy ra G -D) m
— dzdfzma&{%cm
d-f 3
2) So dé6 tao anh:
0, 0,
AB— A,B— A,B,—— Mait
vai A,B, 1a anh ao, nam d Cy, nghialad’, = - 45cm.
Suy ra:
= . = 4,bcm
dE = fg
- dy=[/l-dy =11,5cm
(O day | = 8+f +f, =16cm)
— d, = ﬂf‘— = 1,095cm
174
: b s i ; :
Ta cé: G = lklllkﬂj'l_d'_l (vi mat dat sat thi kinh)
; 2
5 Geiad) =g
d,d,
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LOI GIAI PE 5

1) So d6 tao anh:
0, 0,
AB_+ A]Bi—'_" AEI;;’

(.l'i d]‘ d"g dz‘

Ta co:
d- - d1f1 . 12d|
T -f, d, -12
. 12d, - 288
dy =1 -d) =
‘ T4, - 12
a - dof,  -4(d; - 24)

Tdy-f, d, -20

Muén cho A,B, l1a anh ao, thid,’ <0, suy ra:

0 <d, <20cm, hoacd, > 24cm .
2) So d6 tao anh:

0, G 0,
AB—} A]BI—---—}-AQBE-*—-——-—I A;:]Bg
d1 dl‘ (12 dz.‘ {13 d;;‘
; 12d,
Ta co: g
et ' d, -12
_12d, - 288
“T o d, 12
. ~(12d, - 288)
d, = -ds =
= . d, -12
Mit khac, theo dé bai d', = d,, suy ra:
g - dufi _ 124

- d‘;}—f] - (11 -12

(1)



12d, - 288

Ay = 1-dy = -2 @
Tu (1) va (2) suy ra:
12d,-288 =0
- d, = 24cm;
1 -1

d, -12 d, -12

—y d, = 12cm

LOI GIAI DE 6
1) Tai vi tri ban diu ctia vat ta cé:
df £
i oy il B e 3
’ d-f F_d 1

(D61 véi vat that, guong cau 161 cho anh ao, cung chiéu nén
k >0). k;

Tai vi tri sau khi dich chuyén caa vat, ta cé:

d, = d+1,8
" & (d +1,8)f
(d+1,8)-f
: f

i Cf-(d+1,8) (2)
Vi k, k’>0, nén theo dé bai, ta cé:

k'=1,6k (3)
T (1),(2) va (3) tim dugc:

f =-1,2 m.

2) Theo dé bai, anh tao bdi guong 1a anh 30, ndm tai diém
cuc vién cua mat, nghia 14 khoang cach vat — anh 1a 1m, hay
(chu y d'<0):

d-d|=1>d-d'=1->d'=d-1
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_df  -1,2d
d-f d+1,2

- d*+1,4d-1,2=0

—> d-1

Gia ra ta duge: d = 0,6m (loai nghiém am). VAy ngudi dé6
phai diing cach guong 0,6m.

LOI GIAI PE 7
a) Trong kinh hién vi, vat kinh cé tac dung tao mét anh
that rat 1on clia vat, nén ¢ tiéu cu rat ngan, con thi kinh cé tac
dung nhu mét kinh lip dé quan sat anh that noi trén, nén ciing
¢ tiéu cu ngan nhung 19n hon tiéu cy cia vat kinh.Vi vay, kinh

¢ tiéu cu f, = 0,5¢m la vat kinh , con kinh ¢6 tiéu cu f, = 5cm la
thi kinh.

b) So do tao anh khi quan sat:

L, L.,
AB —— A,B,(that)——» A,B,(a0)
d, d/ d, d

Khi dat mat sat kinh Ly(quang taAm O,), muén cho nguoi doé
nhin ré vat , A,B, phai nim trong giéi han nhin ré C.Cy, nghia
la:

0,Cc < |dy| < 05Cy

Vai OCC = 020(: =20 cm,
OCy=0,Cy= .
Nhu vay phai ¢6:

20cm <|d'y| < w

'~ Khid', = -20cm (vi A,B, 1a anh 4o0) ta c6:

' d’s f

2 = —
ds -

= -4em
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dy =1l-dy = 17cm;

d f;
i = a—;ﬂﬁ— = 0,515¢cm;
- Khid, = o, ta cé:
d,=f,=5cm;
d, = l6cm;
d,=0,516cm.

Vay phai c6:
0,515(cm)<d;, <0,516¢cm .
c) D6 bo1 giac:
a d' 0C
¢ O i
a d d
- Khi ngdm ¢ diém cuc can A,= Co (d', = -20cm)
" 17 20

0= =1

0,615 4

- Khi ngém chimg 6 diém cyc vién A, = C¢:

G{.:i@—lg.q
0,516 5

Vay 124 < G < 165.

LOI GIAI DE 8
1) Muén nhin ré mdt vat 6 xa vé6 cuc ma khong phai diéu
tiét, phai cé:
d = -OCv = -30cm,
khi d= o0,
Suy ra:
f, =d’ = -50cm.
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D tu cua kinh deo:
Dk = -]- = -2 dlf‘:}}
fi
Khi deo kinh dé, ngudi d6 nhin ro diém gan nhat cach mét
mot khoang d ma:
di= —-ﬁ_(jc = —1bem.
d'f, 150
Suy ra: d = =
¥ d'-fi 7
2) Muén cho diém nhin ré gdn nhat cach mat d = 25¢m thi
phai deo sat mat mot thau kinh c6 tiéu cy f sao cho:

d’' =-0C¢ =-15em.

= 21,4cm .

Tuds:  f= ddfd‘ - _37,5cm.
D6 tu cua kinh deo:
1 ""8 - .
D==-=—diop = -2,67 diop.
r 3 P p

Khi deo kinh nay, diém xa nhat ma ngudi d6 c6 thé nhin ro
dude cach mat mot khoang d, sao cho véid = o thid' = -d,. Suy
ra:

d'= £
5> dy=-@=-f
| = +37,5¢cm.

Ta thay truong hop sau dng vdi ngudi deo kinh "qua nang™:
mét luén ludn & trang thai diéu tiét, nén rit chéng moi mat.

LOI GIAI PE 9

Theo dé bai ta ¢c6 OC; = 20cm va OCy = «. Nhan xét

rdng quang hé cho trong dé bai chinh 1a mét kinh thién van
( =f,+f,). Ta c6 so d6 tao anh nhu sau:
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L L,
.'\ I{ S ."13 B;-'—'—'—’ g‘\zB-‘,_l 3
d 4’ d, d;

Vi mat quan =at anh A,B, nén A,B, 1a anh ao.

a) Vi A,B, ra1 vao Cy nén
d'y=~-m
-y dy=f;=4cm
d', = 1-d,=30cm = f
— d, = ©: vat cach mat mét khoang rat 1dn (xem
nhu ¢ vo tan).
D6 boi giac trong trudng hdp nay ¢é thé tinh nhu truong
hop ngam chirng ¢ vo cuc cua kinh thién van:
630

= 7,0.
f, 4

G, =
b) Vi A,B, roi vao Cg, ta co:
d,) = -0Cc¢c = -20cm.

Suy ra: d, = d 2 by = 130 (cm);

d}:i—d2=%§mmy

d' f,
d; = =1380cm =13,8m.
| T cm m

B

c) Trong trudng hdp (a) xét trén:

1 o 7.5 ; ghe trong truce tiép oy giam di

Ty == =—— =

@
7,5 14n so vdi goc trong vat qua quang hé.
- Trong trudng hgp (b) xét G trén ta cé (céd thé vé hinh dé

minh hoa):
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dy +1
AgBQ A1B‘;
]d.g‘ dy
SU}’I'EIZ (¥ =A1B].d1+i:ﬂ'd;+!
(4 1) AB dg d[ dz
—> D PN 9,4: Khi nhin truc ti€p vat, géc trong
o

giam di1 9,4 lan

LOI GIAI PE 10

a) Ban doc tu vé hinh. Duang 2 tia phat ra tir S: tia SO,
trung vdi truc chinh cho tia 16 cing trang véi truc chinh; tia SI
bat ki cho tia 16 di qua tiéu diém phu F; (1a giao diém cua tiéu
dién va dudng thing ké tir O, song song véi tia t6i).

Ta co: D = 15cm

- d'= Ed% =30em: S” la anh that, cach O, mét

doan 30cm.

b) Ta ¢6 0,0, = 34cm va f, = —-4cm, vay tiéu diém anh cua
kinh O, triang véi anh S, cta S tao bsi O,. Ban doc tu vé hinh:
Dung hai tia. Tia SO, trang véi truc chinh cua hai thau kinh,
cho tia 16 O;M cung trung véi truc chinh. Tia SI bat ki cho tia
16 IS, sau O,, tia sang nay cho tia 16 KQ di qua tiéu diém phuy
cua O,(la giao diém cua tiéu dién anh cta O, va duong thdng
ke tu O, song song vé1 IS, K ). Tia 16 KQ c6 duong kéo dai ra
trude thau kinh O,, cdt O,M tai S,. D6 1a anh cia S qua hé va
la anh ao.

Ta co: d, = 15¢m
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- d,"= 30cm

— d,=,-d,’= 4cm

4

- dy) = -2cm: S, nam trude O, va cach O, mot
doan bang 2cm.

c¢) Ta c¢o so 46 tao anh:

S— 4 S, » S,

d'l dl‘ d.‘i dﬁ'

Ta c6: d,' = 30cm. K¢ hiéu Ad 1a dé dich chuyén anh S,S’
qua ban mat song song (theo chiéu truyén anh sang)

Ad = e(1 - l) '
I

véi e la bé day ban mat song song, n 1a chiét suat. S cach kinh
0, mot doan:

d;;‘:(z_dlj}_ A‘I_‘.Ld:‘q_ ﬂd

. , d.f. 4 - Ad)(-4
e i dy izf:a == B~ é)ufl ) )
Theo dé bai:
d', = 4cm (2)
Tu (1) va(2) tim dude:
Ad = 6cm

So1e(1-Yy =6
n

4 N=186.

LLOI GIAI PE 11

1) b6 phong dar:
i
f-d
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Do tao anhaonénk>0vad<f >d< 7cm.

Theo dé bai khi dich chuvén AB (d thay d61), d6 cao cua anh
tang lén (k tang), muon vay d phai tang: vat phai dich chuyén ra
xa thau kinh. Tu do, theo dé bai ta ¢6 hé phuong trinh:

(4 924
AB  24-d
'8 24
(AB 24 -(d +6)
(+ial ra tim dude:
d=12cm; AB=2cm,

2) So d6 tao anh:

TK G TK
AB— A\B— A, B—» A;B,
d, d/ d, d, d, d;

df  24d,
di =F dy <24
. _ 4(dy +120)

dy=,-d)

Tacod: d;, = d, =

24 - d,

d',, = -—d. = ‘

2 2 & =94

. 16(d, - 60)

d: = f o d = ;

’ T d, - 24
d'- _ d;;f _ 48[dl| = 6[}}

’ d;] ~f d1 + 48 ‘

Diéu kién dé A,B, la anh that: d;’ > 0 -» d, < 60cm.
D6 phong dai:
k= 8oty B <0: Hé cho anh that
d'ldgd;_q_ '[1‘] + 48

ngude chiéu vat.,
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\luén cho anh cao Yem thi:

o)

k] = —==1->k = %1
AB
Két hop véi trén, ta co
k=-1
~-» d, = 24cm;

khi d6 d,’ = 24em: Anh A,B, 1a anh that, cao 2cm, nidm ngay
trén tiéu diém vat ctia thau kinh va trang vdi vi tri clia vat AB.

Doc gia tu vé hinh (st dung tia song song vdi truc chinh va
tia 41 qua quang tadm thau kinh).

LOI GIAI DE 12

1) So db tao anh:

Ta c6: d, = 24cm
> d', = a—iil;f-.l—f: =0,
d,=1l-d,/= — o
d', = f, = -12cm: Anh A.B, tao boi hé 1a anh

ao, 6 trude O, cach O, 12cm.
D6 phong dai caa anh:

dy, d'y, fi-d\ £
k =(-Sy-22) = . :
( d-I )( dg) fl fg -"d2
= -fi = 4.__],'_ <0
f, 2

A,B, ngude chiéu viéi AB va c6 d6 cao bang nia AB.
2) Ta c6:
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vo1
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k =

d,f,
di-f)
K - fify
(! - f2)(d; - f;) - dyfy
Theo dé bai: k = 3;
f,=24em;
f,=~12cm;

[ = 36cm
Suy ra: d, = 44cm.

dﬂ"r‘df

LOI GIAI DE 13

1) Khoang cach tit vat AB dén anh that ctia né:
l=drdr =g+ . &
d-f d-f
- d®-ld+Ilf=0
Phuong trinh nay chi ¢6 nghiém khi:
A= -4lf 20 512 4f
- I, = 4f=60cm.
2) O vi tri thit nhat (anh that nguge chidu vit), ta cé:
dy _ £ 15
d, f-=d; 15-d;
- d; =17,6cm;
Tuong tu, 6 vi tri thit hai ta cé:
f' 15

ky = -2 = - .
f-dy 15-~d;

ki = 6= -




-3 dy = 22,6cm
Vid,;> d, nén vat dich ra xa thau kinh mét doan:
x =d, - d, = 5em.
3) Vi f, = 15em; f, = 10cm, nén khi ! > 25¢m thi tiéu diém

anh F," cia O, ¢ trudc tiéu diém vat F, cua thau kinh O,. Nhu
vay ta ¢o6 thé tim

duge mot diém M A A

trén truc chinh B, K R
cua hé, d trude O, f\M A, |0, Bl "
sao cho anh that A, \‘\/;1 0,
cua M qua O, la B) )

F,, va do d6 d¢ Vosasem ¥

cao cua anh tao T T T T T 77

bdi quang hé co Hinh 13.1

tri s6 bang O,K .

(That vay: d, = O,F; =1-10

IR d1=d1f] :15(I~—1'U)
d'-f [-25

Khi d6 ta c6 thé vé mot tia ti B,MI di qua M, cho tia 16 di
qua 0, la IK di qua F,, va cho tia 16 di qua O, la KR song song
vdi truc chinh. T d6 ta thay c6.thé chon hai vi tri A, va A,
trude O,, doi xing nhau qua M, sao cho vat sang , du la & vi tri
A,B, hay A,B,(hinh 13.1) déu cho anh cao bang O,K, nghia la
cho hai anh tudng ing cé cung dd cao.

>0 vé [ > 25cm)

LOI GIAI DE 14

1) Ta céd d +d = 45cm
10d

d-10

Phuong trinh nay c¢6 hai nghiém: d, = 30cm va d, = 15cm.

=45 5 d? - 45d + 450 =0

- d +
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-Voi1d,; =30cm; d', = 45 - 30 = 15em; k, = cdy 1

di - 2'

-Véid, =15em;d', = 45 - 15 = 30cm; k, = _ﬂli = =1
(y

Ban doc tu vé hinh.

2.a)Tacd: d+d =22,5cm

10d
= A4
d-10 g

—» d*-225d+225=0

— d +

A’ < 0 -» phudng trinh vé nghiém: Anh that 8 ciua S luén
luén ¢ sau man.

M
b) Xem hinh 14.1.
Xét ving sang M'N’ M
trén man c6 dudng kinh D e 2
D e
N
T hinh vé ta ¢o:
N
s e . Man
M'N' d+d'-L' g
MN d' ‘
df Hinh 14.1
D d+——+L'
o B d-f
D df
d-f
D' 4 L' L
e
D f d f
d L
- D'=D(<-+—-—)
f d4 f
T " . G 53 : 8 L
Ta thay D’ phu thuéc d va dat gia tri cuce tiéu khi (? + F)
i w s .d L' L
dat cuc tiéu, tuc la khi ta ¢é (vi Far T const )

288



5 dy = YL'f = 15(cm).
o P

= 30
dm = f (cm}

Khi do: dy, =

- d L' L
Dmin = .[}_rn'_ Bt :2,25 .
( P i f) (cm)

Dién tich nho nhat cua vang sang trén man:
ﬂ[)‘rﬁin
4

S = 3,97(cm”) .

LOI GIAI PE 15

Theo dé bai: OC¢ = 0,4m; OCy = 0,8m
1) Khi deo kinh L;:

d=m;

d' = -0Cy =-0,8m.
Suy ra: f,=d = -0,8m
Do tu cua L.

D = 1 -1,25dp.

1
Ki hiéu C'¢ 1a diém cuc can méi cua ngudi d6 nhu deo kinh
L,, ta céo:
d = —Hé{‘ = —U‘.4H‘1,

f, = -0,8m
— d'f
- d =0C'¢ :ﬁzﬂ,ﬁ{m}

Nhu vay, khi deo kinh L,, nguoi d6 nhin dudc cac vat cach
mat tir 0,8m dén xa vo cung .
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b) Mudn nhin rd vat cach mat gan nhat thi phai deo kinh L
tiéu cu f sao cho:
d = 25ecm = 0,25m

d'=-0C¢ = -0,4m.

dd’ 1
S : f= = :
" e d+d’ 1,5m
Tu do D= % =1,5dp

Néu van dung kinh L, thi phai dan vao L, mét kinh L, ¢6
do tu D, sao cho thu dugc kinh c6 do tu D:
D,+D,=D
- D,=D-D,=1.5-(-1,25) = 2,75dp.

LOI GIAI DE 16

1) Sa d6 tao anh:

AB —— AIBI —*r-'—-—.'A'I__II?’-_._!
) : d, f, -15d,
T d'= = :
1o T4 -f d +15
Edl + 15d1 + 15l
dy=1-d,= :
: 1 d; +15
" dgfg 25(6(1] + 15(1] +4 15!}
d'; = = o

Tdy-f,  (I-10)d, - 150 - 375

D6 phéng dai:
k—[—dll }(“d'EJ_ -37H
d1 dg u - ].'U}d] + 151 - 375

Pé d6 cao chia anh khéng phu thuéce d,, thi k phai khong
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phu thudc d,: Muén vay. theo biéu thie trén, ta phai co :
[-10=0
- [ =10cm,

2) Vi mat nhin thav A,B, qua L,, suy ra A,B, la anh ao, do
dé ta c¢6: d', = -25 cm. Tu d6:

d's = dy by = 12.bem:
d's~fy

d'] -_—]—dg = -2,5cm;

d, = gl o 3em.
d';i-f;

Ban doc tu vé hinh (sit dung hai tia: Tia tdi L, song song
vdi truc chinh va tia qua quang tam cua L;) .

LOI GIAI DE 17
So do tao anh:
L, L,
AB —— A B,— A,B,
d, d) d, dj
1) Ki hiéu L la khoang cach L, va L,, ta cé
d, =206m
- d)= d_?-l%; = -10(cm);
d;=l-d,={+10 >0.
Theo dé bai, A,B, hién ro trén man, suy ra:
d, +[+d, =L =70 (cm)
5 d,=50-1>0.
Theo dé bai, ta lai co:
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Moo [fdd [ s0ot)
didy | 1200+ 10)
5, D0l o 51 =06
2(1 +10)

Tu d6 tim duoc:
d,=1+10=12 (cm);
d’; = 50 - = 48 (cm);
Do dé:
f, = djf d: = 9,6(cm).
2.a) Tavanc6 d, = 20 em; d’; = =10 em; nhung khoang cach
gida hai thau kinh bay gio la:
F=l+a=a+2
Vil’'>0néna+2=0, haya=-2 (cm).
Ta cé: d,=0'-d,= a+12
d,fs 9,6(a +12)
Qy—te B4 24

(1)

—> dr2=

Viaz-2(cm), néntacod, >0 Anh A,B, luon luén la anh
that, khong phu thudc vao a.

, A,By d'y| [d'
b) Ta cé: = k| = |—.|—
) AB ki d, | |do
_i—w‘ 9.6(+2) 1 1
10| a+24 a+12 2
9,6 =1—->a="72cm.
a+24

Vay L, dich ra xa L, mdt khoang a = 7,2 cm .
Thay tri s6 cta a vao biéu thic (1) ta c6:
d', = 19,2 cm
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Khoang cach gita A,B, (man) va AB bay gio la:
L'=d,+!"+d, = 48,4 em < L.
Nhu vay, dé thu dudge anh A,B, ro nét phai di chuyén man
la1 gan AB mot doan:
AL=L-L'=70- 48,4 = 21,6 (cm).

1.OI GIAI PE 18

i b e D b bRy,

i

2) Khi chiéu mét cham sang c6 bude soéng thich hgp vao
mét vat kim loai ¢é lap vé dién thi cac électron tu do trong kim
loai nhan duge nang lugng cua cac photon, sé bat ra khoi kim
loa1 va lam cho vat kim loai tich dién duong; dién tich duong
-ua vat kim loai tao nén dién thé duong cua vat nén vat hut cac
3lectréon quang dién tro tai vat; so électrén ra khoi vat kim loai
:ang nhiéu, dién thé cta vat kim loai cang 1dn va sé électén bi
aat tré lai vat cang nhiéu. Sau moét thoi gian nhat dinh s6
slectréon bi bat ra khoi vat kim loai va s6 électrén trd lai vat
sang nhau (trang thai can bang doéng). Khi d6, dong nang cuc
lai cua électrén quang dién bang céng can cua lyc tinh dién
say bai vat kim loai dudce chiéu sang, nghia 1A ta cé:

2
MV inax

2
/a vat c6 mot dién thé cuc dai én dinh V..

2
mv: max

= evmﬁx

Ta co6: eV, .. = =hf - Ay.

Khi chiéu buc xa c6 tan so f, ta cé:
mvzmaxl

= hf; - Ag = 2,71.107'%J. (1)

Khi chiéu bue xa c6 bude song Ay, ta co:
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——2 = hf, - Ay = 3,81.10 %) (2)

So sanh (1) va (2) ta thay V... > V_..,. Vay khi chiéu dong
thai hai buc xa d6 vao tam kim loai dién thé cuc dai V,,, duge
quyét dinh bai V., nghia 1a ta co:

2
mv,
Vm:u = — RS = 2-38 {V)*
2e

3) Dé khéng c6 mot électrén nao bay tdi dude anét thi hiéu
dién thé gitta anét va catot phai co tri s6 Am (andt nd1 véi cuc
aAm cua nguon dién ) va c6 dé lén U, sao cho:

2
MVmaxi

EUh z —3 Uh 2 1,(}9\?

hay Uxk £ -1,69 V.

LOI GIAI DE 19

1) Ba diém S, S,, S, cung & trén dudng tron tam I, ban kinh
IS = r. Goc gida hai guong la «, thi géc tao bdi hai tia phan xa
S,I va S, caa tia téi SI la 2a. Ta ¢6 (hinh 19.2):

Hinh 19.2
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a=5,5,=21H.tgu » 2ra
> a=1,omm.

2) Bé rong vang giao thoa c6 gia tri ldn nhit khi hai tia
phan xa ¢ mép ngoai cua mdi guong cua khong gap cac tia
phan xa ¢ mép trong cua guong kia, nhu da vé trén hinh 19.2
(dé dam bao diéu kién nay, chi can hai guong G,.(i, co kich
thude du 1dn).

Khi d6, dd rong cia vung giao thoa (con go! la truong giao
thoa) la:

b= A A,
Hai tam giac dong dang OA,A, va 08,8, cho ta:
AJA, 10 D
SS, M r
b=AA,; = 8182‘-? ~ 25,4mm

3) Ta vé lai vi tri tuong d6i caa cac diém S,, S,, M, I, O theo
mot ty 1é khac nhu hinh 19.3, d€ cho dé thay.
Ta c6 cac hé thue cho tam giac

MS,S,;:

K
S,M° -8 M = 25,S,.HK Sy
¥ [ H 1
di - df =(d, +dy)(d; —dy) S,
= 2ax
Vi a, x << OH, nén E
d,+d, = 2ZHO, Hinh 19.3
véi HO=HI+I0=D +r.

2 2

Do d6: O ... i 2% (dpem) (1)

d, +dq > 2{D+r}-: D+r

Néu d, - d, = ki, vdi k = 0, £1, +2... thi tai M ¢6 van sang k.
Khoang cach x, tit O tdi van sang tha k la:
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e K
D+r
a

- Néud.-d, = [E‘.}H-])% yvOl k =0, +1, £2... thi tai M c6 van

té1. Khoang cach tu O tdi van téi la:
ax,
D+r

1 AMD+r)

e 4 '."(t Z{k G % "‘;J—"‘*—a——— {3)

(2k + 1}i =
2

4) Khoang van la:
e gy l{Dﬂ+ r) - l{zDr;r} ' (4)
val h=0,650pm = 6,5.10 "m;
D+r = 3,14m:
r=0.18m;
ta dudc: 1=1,3mm.

Sé khoang vén 1 chita trong viang giao thoa:
Mt e 200 s
1 ; 9

C6 19,5 khoang van, dang 1& ta ¢6 thé trone thiyl9 van
sang. Nhung trong thuc té, do cé hién tugng nhiéu xa anh sang
nén hai mép A,,A, cia trudng giao thoa khéng that ré nét, so
van that su quan sat dude bao gic cing nho hon N vai don vi.
Nhu vay, sé van sang quan sat duge nhiéu nhat la 19 van.

Biéu thuc (4) cua i cho thay rang i ty 1& nghich véi a. Do d6
dé tang d6 rong cua khoang van, ta phai giam géc nghiéng o
gita hai guong G,,G,.

5) Dé tai M c6 van t6i ing vdi budc séng A thi A phai thoa
man diéu kién:
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OM = i = AP ED)

a

vdi k' la mot sé ban nguvén (k' = k +-2—, viik=0, +1, £2..).

Vi . bi gidi han trong khoang tu i, = 0,480um dén
~, = 0,760pum nén k' cung bi giéi han trong khoang tu k," dén k.’
tuong ung .

Vai o, = 0,480pum, ta co:

h-]“—ﬂ = (),96mm.

Vai 4, = 0,760um, ta co:
}.-_g([} + r)

1, = ———— =1,52mm.
H
Do dé: ko= M. 40 Len
] 0, 6
k=2 58
1y

Nhu vay phai c6:
2,96<k'< 4,69,
Nghia 1a k’ chi c6 thé ¢6 hai gia tri ban nguyén 1a 3,5 va 4,5. Do
do, chi ¢é hai buc xa cho van to1; khoang van ung vdi hai bic xa
do la:

v OM 45 ogemm
3.5 3,0
. . OM
va 1 = —— =]l mm.
4,5

Budc séng tudng fmg cua hai bie xa cho van téi:
1,286

A" = h—*0650 ———— = (0,643 m;
1 1,3
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LY L P N
1 1,3

LOI GIAI PE 20

1) Theo cong thic Anhstanh ta co:
2

hfp= & 4 ke (1)
mv3
hfg =A+ : {2)
2 2
Suy ra: hf, - hf, = O Lk
2 2
>  m= M (3)
Vi — V3

Thay s6 ta dudc:
m = 9,097.107* kg.
Tu (2) suy ra;

mvs

A = hf, - ~ 3,088.1071%)

=~ 1,93 eV.
(3191 han quang dién:
kg %E ~ (0,6436 (pm).

2) Lap luan nhu d dé 18, ta c6:

|E] Vnm: = '}E -A
A
he
Suy ra: A= = (,252um .



L.OI GIAI PE 21

Xét mot s6 muc nang lugng cua nguyén td hidrd dng véi
cac vach quang pho xét trong dé bai nhu hinh 21.1.

Es
E;
H“.
E,;
! E,

Day [:aiman Diy Banme

Hinh 21.1
1) D61 véi cac vach L, va L,
(hy, = 0,122um; %, = 103nm = 0,103um ), ta c6:

he

SLL (1)
s 2 1

S0 ool (2)

Lo

Péi vai vach Hy, ta cé:

2 = By~ B, = (B E) - (B, - E)
_ he ) he
Ay lIJ:E
Suy ra: Rz __}lil_l_l_['i.. = 0,661um.
Ay~ Al

2) Theo dé bai E, = -1,51 eV.
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Tu (2) ta tim duge muc niang lugng cua trang thai co ban
(theo dan vi eV):

Bis By oot

L2
- E; =-1,61-12,1=2-13,6 (eV).
Tu (1) ta tim duge mic niang lugng cua trang thai kich
thich thd nhat (theo don vi eV):

E,= B + 2

Xis
5  BEya-34 8V

LOI GIAI DE 22

1) Khoang cach gitta 2 van sang lién tiép (khoang van):
. xD
i, = —— = 0,64(um).

Khoang cach tif van sang trung tim O dén van sang bac 4
la:
Xgy = 4.1, = 2,56 mm.
2) Tai diém M trén man cé ca hai van sang Ung vdi hai buc
xa A, va A, khi:
Xy = kKis Ky (1)
Vai k,, k, la hai s6 nguyén khac 0. Khoang cach gan nhat
gita M va O dng +v@ tri s€ cho nhat cua k, va k, (tai O ¢6 ca hai
van sang ang vadi A, va A,).

Ta cé: ‘:l_l_:g‘:.l.:w:?_
1y 9 64 4
Do d6, theo (1):
k, 1, 4
k, i 3
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Suy ra gia tri nho nhat caa k, va k, la:
k, =4;
k, = 3.
T d6 tim duge:
Xummin = Kily = 4.0,64 = 2,56 (mm).

LOI GIAI DE 23
a) Ap dung cong thic Anhstanh, ta cé:

2
-IEE - A+ MVomax = A+ |EHUh|

A
Theo dé bai ta cé:
h
_5 = A +]e||Unl.
he .
—=A +|eI|Uh‘ =A +|EI(‘Uh|— 1).
he he
Su ; —_———= e
y ra == le|
hec he
= ErE—=e
A
Thay s6 ta dudc:
A = 0,45pum.
b) Péng nang cue dai ctia électrdn bit ra khoi catét:
MVimax  he he he
Edmax o I = = STy
2 A A Ao
vdl A =0,33um;
}uﬂ = 0,66].““.

Pong nang cuc dai E',, ., cua quang électron khi dap vao
anot duge tinh theo cong thuc:
E!dmax - Edmax = E"{J!'
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Vi U=U,x =1,5V.

» he he
Suy ra: Eamax = €U + — - —,
A :'Ln

Thay =6 ta dude:
E‘:‘lmmc - 5.41.10“1“!}.

LOI GIAI DE 24

1) Cong cua luc dién trudng lam tingddong ndng cua cac
électron. Gia su van toc ban dau cua électron bang khong, khi
dé o doi catot dong niang cua électron la:

Ey=eU=24.10"J,

VAan toc cua électron khi téi d6i catét la:

¢ -0
V= ,/QE“ :\jz.z,:i.ml =7,3.10"m/s.
m 9.1.107

Budce séng nho nhat A caa tia X phat ra:

he
g R el o B BRGNS
Eq4
2) So électron dap vao do1 catot trong 1 giay la:
n= LI 1,25.10" (hat).
e

Gia su khi dap vao déi catét, cac électrén truyén hét dong
nang cho déi catdt va lam néng d6i catot. Nhiét lugng toa ra o
doi catét moi phit:

Q=nEgt= 2 eU.t=IUt = 18.000 (J).
e
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Ki hiéu M(g/s) la luu lugng nude lam ngudi doi catdt, luong
nude nay thu nhiét toa ra tir do1 catdt trong mot giay khién no

nong lén; ta co:

MC (1, - t) = 2
t

5 M= .36¢s
('|1l;~t‘,ﬁ B t‘l ;l"[

LOI GIAI PE 25

a) Ap dung cong thite Anhstanh:

E ok mv2, _ he 5 mvs,
;i-vi 2 }Ll:l 2
h
> Ay = ———— = 0,36 (um).
he  mvg
A, 2
2
b) Ta cé: hf, = he mvp
ho 2

2
s e TR0 H

Ao
Ki hiéu V,,,., la dién thé cuc dai cua tdm kim loai. Lap luan
nhu hudng dan giai dé 18, ta cé:

9
|E{ Vnmx = 'T—;'%

m‘u"
Vour = —2 = 2(V
= max 2|E| ( )

LOI GIAI DE 26

1. A :-E-{i =17,23.107%(J) = 4,562 eV
0
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2. Ap dung cong thic Anhstanh

be_ A+ M _ he " MV

A 2 Ao 2

Vmax = thc{lﬂ - l} = B,H ]“ﬁm}S
I'f'!?‘-.q;-.

3. Muén cho khdong ¢6 mot électrén quang dién nao tdi dude
anot khi chiéu bie xa trén thi hiéu dién thé giita andt va
catot U,x = ~U, véi eU, ding bang dong nang cuc dai cua cac
électron quang dién, tdc la:

2
EUh: mvﬂzmax
- EUh _ hC(?Lg - A)
hoh
he(ho - 1)
= — = 2
- ; E.?Lg.;'t , (V}
hay Unk= -2,2 (V).
LOI GIAI BE 27

a) Gia st v, hop véi tit truong B mot géc o . Ta phan tich
vo lam hai thanh phan: v, = v, +vy, . trong dé v, la
thanh phan vuéng géc véi B, ¢6 do 1dn v,, = v.sing; con vy, la
thanh phan song song véi B, ¢6 d6 1dn v,, = v,cosa.

Khi électrdn bay vao trong tit trudng véi van tée vo, nod

chiu tac dung cua luc Lorenxd F vudng goc vdi vy va B, va ¢é
d6 lon bang:
F=ev,Bsina =ev,, B.

Diéu nay cé nghia la lue Lorenxd chi lién quan dén thanh
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phian vudng goc vy, cua vy. lam cho électron chuyén dong
theo quy dao tron ban kinh R trong mat phang vuong géc véi
B. Dong thai do ¢6 thanh phan vy, nén électron chuyén déng
déu doc theo phuong cia B vdi van toc vy,
- Péi v6i chuyén dong tron, lue Lorenxd déng vai tro 1a lue
hudng tam, nén ta co;
m‘*"ﬁa

_—— = EV“;‘_B

—3 Wi = E_B_R'_ (1)
m

- D61 v6i chuyén dong déu doc theo phuong ciia B, theo dé
bai ¢d bude 1a h. Nghia la ta ¢6: h = v, T, véi T la chu ky trong
chuyén déng tron, tuc 1a thdi gian électréon di hét mot vong qay
dao tron. Ta cd:

L_2n_2nR
® 1"'rr‘pJ_
h  huy, heB
Nhu &': Ny =— = i 2
R o T 2nR 2am @

T (1) va (2) ta co:

2 2
Vg = \/‘Vﬂﬂ + Voo

i \K heB ] . [eBR )2
2mm m

2
e vnzi?' R:+(‘;*)
m T

Thay sé ta dudc:
vo = 3,5.10°m/s.

b) Ap dung cong thuc Anhstanh:
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2
_}_:IE s A ” MVmax
}L 2
Vﬁl ""t'nm: = v{ll
he he mv
_....} -.-.:.-.-.- e ——— +
A }Lﬁ 2
»> =1
1 mvi
}u.ﬁ 2he

Thay so ta dude:
A= 0,033um.

LOI GIAI DE 28

a) Khoang cach gita 10 van sang canh nhau co chua 9
khoang van, do do:

9 =2,7.107%(m)
—> 1=0,3.10" m.

Tu do: A = L - 0,6(um)
D
b) Toa d6 van sang:
Xg = 1{319 =92.7.10%(m)
a
5> =381 ium) (1)
kD k%
Theo dé bai: 0,4 pum < & <0,75 um
Ta co: 0,4 < L <0,75
k
< 13,5

Nhu vay, k co cac trisd: k = 8.9, 10, 11, 12, 13. Thay vao
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(1) ta tim dude bude séng cua eac anh sang don sac

tai diém Xg = 2,7 cm:
Aa= 0,675 pm; hg = 0,6 pm
Ao=0,54 um; Ay =0,49 pm
hip=0,45 um;  A=0,415 pm
LOI GIAI DE 29
Xem hinh 29.1. Theo dé l
baita co: s
Aoy = G122 pm; Pasen
— e
Ao = 0,656 pm L5 L
va L= 1LB7H um it
Theo thuyet Bo, ta co:
he ; ; ‘
—=Ey-E;; (1) a5y Ry,
&l Taan
iman
he
= Ba—Ea (2)
Rypy Hinh 29.1
he
— = By - Ey; (3)
Aas
Péi vdi vach thu hai cua day Laiman (Hinh 29.1), ta cé:
111{:_:1*;3 --E1 :EH_E2+E2 —El.
a1

Su dung (1) va (2) ta dugc:

he

he

he

= -
hat  ha Aa

Mg
— Ay = ——

= 0,103 (um).

Mgz + Ay

Vach nay thude mién phé ti ngoai.
Tudng tu, d6i vdi vach thit hai cua day Banme, ta c6:

cO van sang
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he he he
+

Ag2 A3 Aag
cy Augs adas 4 46 (um).
A3z + Aq3

D4y la vach mau lam (Hp) thuéc mién nhin thdy (kha kién)
cua thang séng dién ti.

LOI GIAI DE 30

1) Ta cé: lﬂu%-ﬂﬁﬁpm

2) Ap dung cdng thidc Anhstanh:

hc mvﬁ —_—_—

———A

= VOomax = J_“ T —A 5,45105111;5

3) Ta cé: Iy, = en’

- n= Ton _ 4.10" (hat).
e

Ta lai cé P=ns=n%

— n=&ﬁ61015(h t).
he

. o oy
LOI GIAI DE 31
1) V& anh S,, S, cua S tao bdi G,, G,. Hai chum sang do S
phat ra phan xa trén 2 guong cé thé duge xem nhu phat ra ti

S, va S, (xem hinh 31.1), va vé thuc chat déu do S phat ra, nén
chiing 1a céac s6ng ké&t hop c6 thé giao thoa vdi nhau. Diéu d6 cb
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nghia la S,, S, déng vai tro nhu hai khe S, va S, trong thi
nghiém lang. S, S,va S, déu nam trén dudng tron tam A, ban kinh

SA =r.Géc S,SS, = (goc ¢6 canh tuogng dng vudéng goc ).
Suy ra: B =S,AS, = 28,88, = 2a.
(g6c ¢ tam bang 2 lan goc ndi tiép cung chan mét cung)

Suy ra: AH = r.cos% =r.cosa=r (via = 15.10" rad,
rat bé)
B

a=S8S,= ﬂr.sina = 2.r.slna = 2ra

i

— a=3mm.
Vi a << d nén ta c6 thé ap dung dugc tét ca cac cong thuc
da dugc rat ra tiu thi nghiém Iang vé giao thoa anh sang.

2) Ta cé: i=£12~.
a
vii D=d+ AH =d+r =3 (m).
— 1= 0,5 mm.

Hinh 31.1

Vung giao thoa (trudng giao thoa ) trén man E la doan MN
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(tai d6 hai chum sang phan xa tu G, va G, giao nhau).
Twu hinh 31.1 ta co:

MN _d
51:-‘3 r
5 MNe208 s
r
S6 van sang trén doan OM = il la:

1

n 6

S& van sang tong cong c6 thé quan sat duge trén man E la:
N=2n+1=13(van).

L.OI GIAI DE 32

1) Ap dung cong thic Anhstanh:
2

hf’ _ A 3 mv}.]‘ﬂlﬂﬁ
: MV max
va elUy| =
2
hay hf = A + e |Uy|
Theo dé bai, ta 1an lugt cé
hf} = A+ EUI (n
hfg = A+ EU2 (2)
Suy ra; h = e(Ui—Us) =6,64.10 MJs
fi -f;

2) Tu (2) ta co:
A =hfy, - eU, =5,68.10""J = 3,55V
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L.OI GIAI PE 33

1) Quang phé thu duge gom cac vach riéng 1€, sip xép
thanh nhiéu day phan biét, ba day dau tién la:

a) Day Banme, gém 4 vach H,, Hp, H,. H; (mau dé, lam,
cham va tim ) ciing mat sé vach quang pho trong mién tu ngoai
gan (khong trong thay nhng chup duge trén kinh anh ) .

b) Day Laiman, trong mién tu ngoai xa .

c) Day Pasen, trong mién td ngoai gan .

Thuc ra trong mién hong ngoai xa con phat hién duge 2-3
day nia va ky thuat cang tién bd cang gitip ta phat hién duge

nhiing day mdi, véi cac vach c¢6 bude séng cang dai .

2) May quang pho mb ta trong sach gido khoa c6 lang kinh
va thau kinh bang thuy tinh nén chi phat hién dugc day
Banme. Muén phat hién dude hai day con lai phai thay va thém
mét s6 by phan cia may. Dé phat hién day Pasen phai bo kinh
anh di va dung mét cap nhiét dién. (Thue ra trit vach dau cua
day Pasen, con cac day sau déu cé thé chup duge vdi kinh anh
hong ngoai ).

3) Trén hinh 33.1 la so d6 cAc mic néng lugng cua nguyén
ti hidré. Binh thuong, nguyén td hidré ¢ mdc thap nhit E;.
Khi hap thu bic xa

X, nguyén  tu Es
chuyén lén mét muc $ e~ (Phiit xa) Ez
cao hon, E,, E,, Ei}’ %ﬁnh 31.1

hoac E_, (m > 3), roi A .

nhay vot xudng cac ' E,
miic thap hon va f-ll—-fa- hf gkl
phat ra buc xa. M _}“ (Phit xa)

E, cang cao thi s Hothw s hf,
mitc déi cang nhiéu ¥ 1A E

va nguyén tu phat ra 0

duge cang nhiéu buc
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xa khac nhau.

Theo dé bai, nguyén tu chi phat ra 3 buc xa, vi vay mic
khich thich cao chi ¢6 thé la miic E, nhu trén hinh 33.1. Vi tu
E, co thé ¢o 3 su chuyén muc nang lugng sau:

E,»E;E,-»E raE - E,

Nhu vay, vach A la vach thu hai trong diay Laiman va do
chinh la vach &,: con vach A, ing vdi su chuvén mic E,-E, , va
vach A, ing vdi su chuyén muc E, - E, lai 1a vach thit nhat caa
day Laiman.

Nhu vay, ta co:

he
E, - E,= —
2 o Y
he
E,-E = —
2 1 -
va El— En: '.}TI‘E
A2
Tﬂdﬂ EJFE{J:(EE_E]} + {}..::_Fu}
1 1 1
—3 s o
;'l.] 3 A
AaA
— Ay = = (,1216(um)
T =iy 2

Toém lai, ta co:

A =0,1026pm  va Ay =0,1216um.

LOI GIAI DE 34
a) Ap dung céng thic Anhstanh:

9
MV{max

hf = A +
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[BOhE — A )
» vﬂ.-uun e II| M__A}. = H‘ 8 10"(1’]‘] ;’3}
\d m

b) Ky hiéu n la s6 photon dap vao catét trong 1s, theo dé
bai:
n

— = 10% = 0,1
n

>  n=10n, = 9.10' (hat)
Cong suat bie xa:
P = ne = nhf = 89,4.10° W
—3 P=894mW.

LOI GIAI DE 35
1) Phuong trinh phan ung c¢é dang:
UNa <« 23X+ e
Ap dung dinh luat bao toan dién tich va bao toan sé khéi
tim duge: A = 24; Z =12 . Suy ra phuong trinh:
TiNa - {3Mg+ Je

2) Ta c¢6 nhan xét: 128 = 27 . Theo dé bai, ta cé,:

ot
27
L, H_ 1 1
H, 128 k3
oT
t
R ez ]
T
t 1056 =
— T===—=15 (gid
== (g10)

D6 phong xa ban dau;
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Hu = }'-N!_I = G693 Nuq.
T
- o-IN, 24
v B < LI 0244 6,02.10°" (hat) (1)
T=15gid = 15.3600 (s)
Suy ra H, = 7,73.10" Bg.

3) Sau 45 gio, tdc 1a sau thoi gian t = 3T, s6 hat nhan natri
con lai la:

N=le B
Al 8
2'1"

vdi N, tinh theo cong thuce (1) o trén.

S6 hat nhan magié doc tao thanh (bang s6 hat nhan natri
bi phan ra phong xa ) la:
TNp

AN =Ng - N =

khéi lugng magié duge tao thanh la:

AME AN ?Ng] 1 ?mﬂ
T e—— 24 i =
MiMe = N, 8 N. 8
- my, = 0,21 g.
LOI GIAI DK 36

Hat nhan p6loni phéng xa tia X theo phuong trinh:
P, - MPb+ X
Ap dung cac dinh luat bao toan dién tich va bao toan sé
khoi:
A= 210- 206 = 4;
Z=84-82=2
Vay tia X la tia a (3He)
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S0 hat nhan poloni con lai sau thot gian t:

P an:‘.'li"t
Khéi lugng poléni con lai sau thoi gian t:
)
m = ..IUN:.é_].:._q N” =kt
N 4 N4

S6 hat nhan chi dude tao thanh sau thoi gian t:
N(Pb) = AN = Ng(1 - e™)
Khoi lugng chi dudge tao thanh:

206 206
m(Pb) = NiPh) = — Na(l=e™
(Pb) N, (Pb) N. ol D)
Thet A8 baT: —b =
m(Pb)
i ~AL
o 210e -4
206(1.<a™)
5 e™=0,797
o Ari=, 2227
y tZOE??ﬂOJTLF
A 0,693

— t = 45,2 ngay.

LOI GIAI BE 37
Phong trinh phan ting cé dang:
#iNa + 2X > 3He + 19Ne
Ap dung dinh luat bao toan dién tich va bao toan s& khéi
timdude: 2 = 1: A = 1;
Hat nhan X chinh la hat prétén H
D6 hut khéi cia phan ung:
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Am = [m(Na) + m(H)| - [m(He) + m(Ne)]

—  Am = 0,0025u > 0: Phan dng hat nhan thuéc
loal phan ung toa nang lugng.
Nang lugng toa ra la:

AE = Am.c® = 0,0025.931 =~ 2,33MeV.

LOI GIAI DE 38
1) Ap dung dinh luat bao toan dién tich va bao toan sé
khoi ta viét dude phudng trinh phan ra:
“uPo — jHe + “2°Pb

D6 phéng xa ban dau:

Hﬂ = lN{)
Suy ra s6 hat nhan p6téni ban dau:
N,y = Ho _ Ho . 2,873.10'® hat.
A 0.693
Khoi lugng ban ddu cta pétoni:
my = y—-{-‘-.A = 0,001(g).
Na
2) Ta co: —H— = i & L

> 2% =16=2",
t = 4T = 5562 ngay
Nang lugng toa ra khi khi 1 hat nhédn p6téni bj phén ra:

AE = Am.c?
voi Am = m(P;) - [m(He) + m(Pb)]
Suy ra: AE = b,4MeV - 8,64.107'%J
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Nang luong toa ra khi lugng chat phéng xa trén phén ra
hét;

E = N AE = 2,48.10°(J)

LOI GIAI PE 39
a) Phuong trinh phan dng hat nhén:
o0+ Sl o ’;X + sHe
Ap dung cac dinh luat bao toan s6 khéi va bao toan dién
tich ta tim dugce: Z = 1; A = 3. Vay X 1a hat nhén triti $H hay
AT . Ta c¢6 phuong trinh diy du:
on + 3Li = 3T + 5He.
Ta cé: Am = (m, +my, )—{my+ my,) = -0,00086 < 0;
Phan {ng thu nang lugng:
E = Am.c? = -0,8MeV.
b, Ap dung dinh luat bao toan déng lugng:

Pn = Px + Pa:
Theo dé bai: p, L p, .
T détacdH: p2 =pi+pk. (1)
2 2
Tabist: K= m;’ = z?m'
Do d6 tir (1) suy ra:
2.m, K, =2m.K,+2.m_K,. (2)

véi K K, K, tuong ting 1a ddng nang cua hat ndtron, hat a va
hat X.

Ap dung dinh luat bao toan ning lugng, ta co:
AE +K, = K, + Kg. (3)
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— K{, *‘K){ *"Kn =AE = -0,8.MeV.

Theo dé bai, da biét K, , m,, m,, my. nén ti (2) va (3) ta
tim dudec:

K, =0,2.MeV
Ky=0,1.MeV
LOI GIAI PE 40

a) Phuong trinh phan dng c6 dang:
D +IT— jn+5X.

Ap dung ding luat bao toan dién tich va bao toan s6 nuclén
tach: A=4; Z=2.
Vay X chinh 1a hat nhan nguyén tu héli (hat o), trong hat
nhan nay c6 7 = 2 proton va A-Z = 2 ndtron .
b) Nang lugng cua phan ing la:
AE = [(mp +myg )-(m_ +m,)].c.

AE = [2.0136+3,016-1,0087-4,0015]. 21 ¢*

C

-  AE=18,06MeV.
¢) 1 m? nudc thién nhién nang 1000 kg, do d6 nude nang
chida trong 1m? nude bang:
m = 0,015%.1000 = 0,15 kg = 150 g.
S6 hat nhan ddtéri co trong 150 g D,0 la:

150

N = 2. Na = 2.4/ 6,023.10%
20

a0
— N =9,0345.10" hat.

N ciing chinh 14 s8 phan ung xay ra néu dung hét 1 m’
nudc thién nhién lam nhién liéu cho phan ng trén. Luc nay
nang lugng toa ra bang:

Q = N.AE = 9,0345.10%.18,06
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- 16,32.10°° MeV.
5 Q-=261.10" k.

LOI GIAI DE 41

a. Ap dung dinh luat bao toan dién tich va bao toan nuclén
ta co:
1+7=2A - A =4,
1+ 3=2Z— L=2,
Vay X chinh la hat nhan nguvén tu heli; con dude goi la
hat a.
b, Nang lugng cua phan ung la:
AE = (m, + my;- 2m,).C*
- AE = (1,007 + 7 - 2. 4,000) %}.{:2
AE = 6,517 MeV

¢, Trong 1g heli ¢6 chia n hat nhan:

e —?—.NA = -3;.6,02.1023 = 1,505.10% (hat)
F

Ct tao ra 2 hat nhan heli thi téa ra mét lugng nang lugng
bang AE. Vay khi tao ra 1g heli, nang lugng toa ra la:

Q- %6,517 - 4.9.10% (MeV).

LOI GIAI DE 42
1, Phuong trinh phan iing c¢6 dang:
{H +] Be -3 He+; X

Ap dung dinh luat bao toan dién tich va bao toan sé
nuclon, ta thuduge:Z =3, A=6
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Vay X la hat nhan nguyén ti liti (§Li).
Phuong trinh phan ing day du la:

iH + Be >, He +% Li
2, Ap dung dinh luat bao toan donh lugng:
Vi theo ¢é bai v, L v, nén ta cé:

2 .2 g .8 9
Mp.Vp +M .V, =MV

— 2mp Kp + 2m, K, = 2my, Ky,

Suy ra: Ku = mp.Kp + m, K, _ 1.5,45 + 4.4
'mu 6
K = 3,.575MeV = 3,568 MeV.,
o2
Ta cé: Ky, = ml,:;u

2K,
> v, = —% =1,07.10"m/s.
L

3, Vi khéng cho chinh xac ti 86 cua khéi lugng cac hat nhan
nén dé tim nang lugng tda ra cua phan ing ta ap dung dinh
luat bao toan nang lugng:

Kp + &E - I{u + KL,
Suy ra: AE = Ko + K- Kp
-+ AE=4+358-545=2,13MeV>0

LOI GIAI DE 43

a) Phuong trinh phan ing c¢6 dang:

24 0
i NE e e ?
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Ap dung dinh luat bao toan dién tich va bao toan so
nuclon, ta tim duge A =24,7 =12,

Vay hat nhan con la hat nhan magié i Mg.
Phuong trinh day du caa phan dng la:
L Y ] 24
G Na ——» e+, Mg
b) Ki hiéu m la khdl lugng cua natri f': Na, sau khoang
thoi gian t, theo dé bai ta cé:

m 0,3 1 1
i E"---—n- o ——i- (]_)
My, Zy 8 2~
Theo dinh luat phéng xa:
1
.. — (2)
My -
2T

Tﬁﬂ}ﬁﬂm,ththc%=3-4t=3T=45§6

Ludgng Na da bi phan ra la:
Am = 2,4 - 0,3 = 2,1(g).
Mo6i hat nhan Na khi phan ra cho mét hat §7. Sd hat g~
dudc sinh ra sau thoi gian t bang sé hat nhan Na bi phan ra,
nghia la bang:

N—f‘ﬂm:“ﬁ{mm?*
A 24

~» N=5,27.10%2hat f~

LOI GIAI DE 44

a) Phuong trinh phan {ing c¢6 dang:
v Po > JHe + ;X

Ap dung dinh luat bao toan dién tich va dinh luat bao toan
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s0 khéi, ta duge: Z = 82, A = 206.

Vay hat nhan X chinh la hat nhan chi i{;’ Pb hat nhan nay
co: Z =82 proton , va A - Z =206 - 82 = 124 notron.
Niang lugng do phan ting nay téa ra la:
AE =[ m,, - (m, + my)].C*
31

AE = [ 209,9373 - (4,00150 + 205,92944)]. -

AE = 5,92 MeV,
b) S6 hat a dude tao thanh bang s6 hat nhan poléni bi phan

ra AN:
ﬁN:Nt]“N:NU(l - ‘_l't_‘)
2T

vdi N, la s6 hat nhan pdléni ban diau bang:

Np= — Nj = ——.6,023.10%
°" A 4 T 210

= 6,023 . 10*' hat
t =276 ngay = 2T

¥ i
vy
21‘

Suy ra AN =N, (1 - Z}: LU ~ 4,515.10*" hat

c) Ky hiéu K, , K la dong niang cua hat « va hat nhan X
Ap dung dinh luat bao toan dong lugng ta co

m,V, + myxVy =0
- m, V. = myxVy
5 mPve® = mylvy?
(1)

- m.K,=mg Ky
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Mait khac, ap dung dinh luat bao toan nang lugng ta cé:

Ko & Ky 2 AE (2)
Tu (1) va (2) ta nnm duoe:

K. =581 MeV.

1.OI GIAI DE 45

a) Phuong trinh phan ang:
b < L a2 Xs 2 X
Ap dung dinh luat bao toan s6 nuclon va bao toan dién
tich. ta dugc:
1+7T=A+A —-5 A=

4
1l + 3= L+ - L=

Fi

Vay hat nhan X chinh ia hat nhan héli ) He, con goi la hat o
Phuong trinh day du cua phan dng:
'H +:Li —»:He +JHe.
b) Ta co:
M, = m(p)+m(L1) = 8,0213u .
M = 2m(He) = 8,0030u
Ta thay M, > M, vay phan iing nay toa nang lugng .
Nang lugng toa ra la:

t &
AE = (M,- M) C*=(0,0183. _}(‘i} )C*

= 17,04MeV,
Nang ludng toa ra nay la do ¢6 do hut khéi cua cac hat
nhan, nén khong phu thuoc vao dong ning cua hat préotén .
c¢) Ki hiéu K, k¢ tugng tng véi dong nang cua hat proton va
hat nhan X. Theo dé bai, hai hat nhan X ¢6 cang van toc, tic la

cé cung ddng ning. Ap dung dinh luat bao toan nang lugng ta cé:
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M{}Cz + Kp = MCE +'2Kx
—p {'&E + Kp = 2}{}.

- :ﬁE+KP

Suy ra: Ky = 9,12 (MeV).

(Nhan xét: D kién N, cho trong dé khong can dung dén).

LOI GIAI DL 46

1) D6 phéng xa ban dau tinh theo cong thuce:

Hy = AN,
o Ny-Ho  HoT
A 0,693
vl T = 138 ngay = 138.243.600(s);
H, = 2(Ci) = 2.3,7.10"° Bq.
Suy ra: N, = 1,27.10"® (hat).
Khéi lugng ban d4u cua khéi chat phéng xa la:
my = N"j =4,43.10%g = 0,443mg.

2) Phuang trinh phan ra phéng xa ¢ dang:
20p) »iHe +4X

Theo dinh luat bao toan s6 khdi va bao toan dién tich ta

co:
210=4+A
— A =206;
84=2+7
— Z=282.

Vay X 1a hat nhan chi 2°Pb .
Ta cé: AE = [m(Po) - m(a) + m(Pb)] C*.
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AE = (209,9828 - 4,0015 - 205,9744).

—  AE = 6,4239 MeV.
3) Ap dung dinh luat bao toan dong ludgng:
0= my, Vi m,‘;x
Suy ra: my vy = m;vi

— 2myxky = 2m k.
—> ]{); = —-‘—k.,
J—ip dung dinh luat bao toan nang ludgng:

AE = kx + k,
Tu (1) va (2) tim dudge:

AE = kg + —2k,
my
E T AE
1+ ﬂ‘._
my
6,4
* K _g‘%g = 6,3(MeV)
1+
206
2
Ta lai cé: k, = mu;u

sy v, = J2—k5‘-- = 1,75.10'm/s.
Vm,

LOI GIAI DE 47

a) Phudng trinh phan ung ¢6 dang:

931

o

CH

C'.:E

(1)

(2)
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iBe + [H = X + °Li
Ap dung dinh luat bao toan so nuclon va bao toan dién tich
tadude: A=4; 7 =2,

Vay X l1a hat nhin nguyén tu héli ) He, con goi la hat nhan

b) Téng khéi hugng cac hat nhan trude phan ung:
M, = m (Be) + m (H) = 10,02002u;
Tong khoi lugng cac hat nhan sau phan dng:
M = m(L1) + m(a) = 10,01773u.
Ta thay: M, > M . Vay phan ung toa nang lugng .
c¢) Nang lugng toa ra trong moi phan ng:

AE = (Mp - M)(? = {0,00229 . %JCE

—> AE = 2 13MeV
d) Ap dung dinh luat bao toan nang lugng ta co:
MoC? + Kp = MC? + K, + Ky
- Ky =(My -M)C*+Kp - Ky,

Kx = AE+ Kp - K, = 4,03MeV.

LOI GIAI DE 48
a) Phong trinh phan Ung cé dang:
$%Ra — jHe+/X

Ap dung dinh luat bao toan s khoi va bao toan dién tich,
ta dudge: A = 222 va 7Z = 86.

Vay hat nhan con ¢6 nguyén tu 50 7 = 86 va sd khé la
K =222,

Do phiong xa cua 1g radi dudc tinh theo cong thiic:
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H = AN,

__ 0.693 0,693
Vil 7 P e, ¢
T  1570.365.24.3600
N="NA o 1 e02310% (hat).
A 226

T do tim dugc:
H = 3,7.10" Bq.
b) Ap dung dinh luat bao toan ddng luong:

P+ Py =0
B2 =Py
—» 2m,k, = 2mxky
ﬁtp dung dinh luat bao toan nang lugng:
AE = k, + kx
- k, + kx = 2,7MeV) (2)

Tu (1) va (2) ta tim dude:
k:z = 2,65M8v
va Ky = 0,06MeV.

LOI GIAI DE 49
1) Phuong trinh phan dng cé dang sau:
| IH +{{Na —> 4He + A
Theo dinh luat bao toan sé nuclén va bao toan dién tich, ta
co: |
A+4=1+23
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-y A =20
/A R G |
i Z = 10,

Vay X la hat nhan nguyén tu néon f:} Ne.

2) Niang lugng phan dng trén:

AE = [(m(p) + m(Na)) - (m(a) - m(x))]C*
~>  AE =(1,007276 + 22,983734 — 4,001506

- 19,986950 ) . ——~ -
C

(12

AE = 2,38MeV >0: Phan iing téa nang lugng .

3) Theo dé bai:

v“ = vx ¥
m, v>
Biét k, = ==
2
vai
ky =
5
k m
Suy ra: 2 =8
kx mg
My
kn = kx
my

Ap dung dinh luat bao toan nang lugng:

kp+ AE zku_‘i'k:{
T (1) va (2), ta duge:

kp +AE = 2% ky + ky
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LOI GIAI bE 50
1) Phuong trinh phan ang co dang:
1H+ili = £X+£X

Ap dung dinh luat bao toan dién tich va bao toan sé
nuclon:

1+7=2A
— A=4

1+3=2Z
- L=2

Vay X 1a hat nhan nguyén ta héli, con goi la hat nhan a.
Do d6, phuong trinh phan tng day du la:
IH+]Li — 3He +iHe
Nang lugng phan iing bang:
AE = (mp+ my, - 2m, )C*
AE =(1,0073 + 7,0144 - 2.4,0015)C?
-0,0187 .%5-02
AE =17,41MeV > 0
Vay phan tng toa niang ludng bang 17,41MeV.
2) Ki hiéu W, 1a dong nang mot hat X(hat o).
Ap dung dinh luat bao toan nang lugng, ta co:
(mp + my,)c’+ Wp = 2m, .c* + 2W,
- W, + AE = 2W,

W +AE  1,0417,4

-» W, = 5 = 9,2MeV .

3) Ki hiéu Py, P, va P, tuong tng la dong lugng caa hat

protéon va 2 hat «.
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Ap dung dinh luat bao toan dong lugng ta cé:

ad » H
Yoo 2o T jal
I H - l:rf'+ [u.-

vdil P, = P, (hai hat nhu nhau). Do d6 ta ¢o hinh vé 50.1.

Tu hinh vé, ta co: e
P, = 2P, .cos— S~
9 S
- g
@ ; ; i ' i)
vigr B 1,,” goc  gila iy
phuong chuyen djong cua 2 son™
-
hat « . -~
Chu y rang 7
¥
});4
W, = —H ‘
T omy Hinh 50.1
P:
va W, = —
2m,,
; 0 [Py ¥ 1 2mpWp mpWp
ta co: r:u:-;‘3 — = ( 5 ] i —.—-ri-liw;}~ — d WL-
2 2F, 4 2m,W, 4m,W,
} -
—» Cos — = 0,0824
6
b — = R85,27"
2

3 0 =170,54".
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