Luyén tap tinh toan
Bai tap

Trong mach dién dwgc minh hoa & trén, khdéa dwgc déng tai thoi diém ¢t = 0. Cau nao sau day la

dung?
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A) Vén ké hién thi -5 V ngay khi khéa dwoc nhan va hién thi +5 V sau mét khoang thi gian dai
B) V6n ké sé& hién thi 0V tai thoi diém ¢ = In 2 giay
C) Cuwérng do dong dién qua ampe ké gidm con 1/e gia tri ban dau sau 1 giay

D) Cwdng d6 dong dién qua ampe ké gidm vé 0 sau mét khoang thi gian dai.

L& giai

Tai thoi diém t = 0 hodc ngay khi khéa dwoc nhan, véon ké hién thj -5 V vi dién ap trén méi tu dién
bang 0. Sau mét khodng thdi gian dai, cac tu dién sé dwoc nap day va von ké sé hién thi 5 V.

Hang sb thoi gian clia mach la 7 = RC = 40 x 1079 x 25 x 10® = 1sec

Chi s6 clia von ké tai méi thoi diém = AV guF — AV50kQ2

Sy thay d6i dién ap trén tu dién 1a AVyg,r = Vupply (1 — eTt) =5(1—e"

Sw thay dbi dién ap trén dién tré 1a AVisoko = Vupply (e_Tt) = et
Chi s6 ampe ké = 5 (1 — e_t) —bet =5 —10e?

Tait =In2, chisbampeké =5 —10e "2 =5—-5=0

Vi vay dap an B la dung.

Ban dau, tu dién bi ngén mach va cho phép dong dién di qua né. Do do, mach twong dwong sé co

cé hai dién tré& dwoc ndi song song. Pién tré twong dwong sé 1a R, = ggigg = Efg—OkQ

Dong dién ban dau qua ampe kélal; = V/R = ﬁ mA



Su thay dbi dién ap theo thoi gian trén cac dién tré 25k va 50k c6 thé duwoc cho bdi
V=VeT =51V

Dong dién qua 25k 1aI; = V/R = 5e~1/25 mA

Dong dién qua 50k 1aI, = V/R = 5e ! /50 mA
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Téngdong quaampekélal = I; + I, =
Vi vay, cuorng dd dong dién qua ampe ké gidm con 1/e gia tri ban dau sau 1 giay.
Do d6 dap an C la dung.

Vi dong dién qua ampe ké tai méi thoi diém1a 1 = 25 x 3e~t

Sau mét khoang thoi gian dai £t = oo

Nenl =2 xe =0

Vi vay, cwong dd dong dién qua ampe ké sé giam vé 0 sau mét khoang thoi gian dai.

Do dé dap an D cing dung.

Bai tap
Xac dinh dién tich cla cac tu dién trong mach nhw hinh vé.
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Lo giai

Ghi cac d4u dién tich cia cac ban tu dién. Ky hiéu cac hiéu dién thé trén cac tu dién 13 Up, U, U3.
Dién tich cia méi tu dién bang: g1 = Ciu1,q2 = Caus, g3 = Csus. Vi ba ban tu dién gap nhau
tai mot diém A khong ndi truc tiép véi ngudn, nén tbng dién tich ctia ching bang khéng. Ta ¢c6
phwong trinh:

Ciur + Cous — C3us =0

Di theo vong kin MNAKM theo chiéu kim déng hé, ta cé phwong trinh £1 = us + u1 (2).
Di theo vong kin AFENA nguwoc chiéu kim déng hd, ta cd phuong trinh £ = us + ug (3). Cac
phuwong trinh (1), (2) va (3) tao thanh hé:



Ciu1 + Couz — Csuz = 0(1), ur = &1 — u3
&1 = u3 + u1(2), & Qu2 =& —us
Ey = uz + ua(3) C1 (&1 —u3) + C2 (€2 —u3) — Cauz =0

Tw phwong trinh thi ba, ta tim duoec:

o — Ci1&1 + Co
5T CL+Cy + Cy
Khi d6
Cy&1 + C3E; — Cr8,
up =& —uz =
Ci+Cos+Cs
va

C1& + C3Ey — C1&4
C1+Cy+Cs

uy =&y —uz =

Dién tich cuia cac tu dién dwoc tim bang cach nhan hiéu dién thé véi dién dung twong &ng.

Bai tap
Xac dinh dién tich cta tu dién trong mach nhw hinh vé.

R, =Ry = R3 = R4y =200m; £ =500 V;r = 100m; C' = 10 uF

Loi giai

Khi gidi cac bai toan twong tw, can lwu y rang dong dién mét chiéu khéng chay qua tu dién.

Cac miii tén trong hinh vé chi ra cach dong dién chay trong mach nay.

Pé tim dién tich cda tu dién, can biét hiéu dién thé ¢ 4 — ¢ trén cac ban cwe cla no.

Vi dong dién khéng chay qua dién tré R, nén ¢ — ¢p = 0 = ¢dp = ¢p.

Vi cac diém D va N dwoc ndi bang day dan co dién tré Ry, = 0, nén

¢p —dn =0= odn = ép = ¢B.

Do dé, hiéu dién thé trén cac ban cuc cta tu dién C'la ¢4 — ¢p = ¢4 — P, day chinh 14 dién
ap trén dién tré Rs.



V6i Ry = Ry = R3 = R4 = R, khi d6 dién tr& ciia mach gitra cac diém M va N 1a

29R-R 2
Ry = 2R+ R =3f

Dong dién tbng cong

L& 3¢
~ 2R/3+7 2R+3r

Hiéu dién thé gitra cac diém M va N 13

3¢ 2 2R
Par = on = Iy = o s 3 T R e

Cuwéng dod dong dién chay qua cac dién tré Ro va R3 méac nbi tiép 1a

I_¢M—¢N_ &
2" Ry+R; 2R+3r

Hiéu dién thé gitra cac diém Ava N 1a

®4—¢dN = ¢a—¢p=D2R L
A N = @A B—22—2R+3r
Dién tich cta tu dién la
ERC _3
= — = —~1,43-1
4=C(9a—¢5) = 5p 5, ~ 1,43 107°C

Bai tap
Xac dinh dién tich cta tu dién C' trong mach nhw hinh vé. Bé qua dién tré trong cla pin.

I

L&i giai

Céc miii tén chi chiéu cta dong dién I trong mach (dong dién mét chiéu khéng chay qua tu dién),
trong do



Hiéu dién thé giira cac diém Ava B 1a

&
64— ¢5=IR=

, va hiéu dién thé gitra cac diém Bva D la

2
QSB_QSD:I'ZR:?

Gia s q1, g2, g3 lan lwot [a d6 I16n dién tich cha cac tu dien C, 2C, 3C. Gia siv cac ban tu dién
duwoc sac nhw trong hinh vé&. IV |a diém chung cla ba ban tu dién khéng nbi véi ngudn. Khi dé
tbng dién tich cia ching bang khéng, tic 1a

—q1—q2+q3=0

Gia st u1, ug, u3 la cac hiéu dién thé trén cac tu dién. Khi do
q1 = Cu1,q2 = 2Cuz2, qs = 3Cus va phuong trinh cudi ciing cé dang:

3us —u1 —2u2 =0 (1)
Viét mot dang thirc dai sé hién nhién:
(6B — ¢n) + (dn — ¢D) = ¢ — ¢p

Trong dang thirc nay, ¢ — ¢p = %,(ﬁg — N = u1,va oy — ¢p = us, do déd
Uy +uz = %(2)
Ta viét thém mot dang thire niva:

(4 — oN) + (9B — ¢N) = ¢4 — ¢B

Trong dang thirc nay, ¢4 — ¢ = %,qu —ON = Uz, ¢ — Oy = uy dodO Uy — U] = % (3).
Ta nhéan duwoc hé ba phwong trinh:

3U3 — U1 — 2’U,2 = 0, Uy = 3’11,3 + 2’(1,2, Uy = %
28 2&

uy +u3 = 3, o duy —2uy = F & uzz%
£ £ 4E

u2 — Ul = Juz —3uz = 5 us = &

3
Vi tAt ca céac hiéu dién thé déu dwong, nén gia thiét vé dau ctia cac dién tich trén cac ban cda tu
dién C la dung. Biét dwoc cac hiéu dién thé, ta tim dwoc cac dién tich cla tu dién:

2C¢ _loce _40¢

qu2_ 9 aQ3_T

q1 =
Bai tap

Dién tich di qua tu dién C khi chuyén khoa K ttr vi tri A sang vi tri B la bao nhiéu? Dién tré trong
clia cac ngudn lar = 1092,e = 50 V, Ry = R; = 1092, R2 = 2082, R3 = 302, C' = 10uF.



L&i giai

Khi khéa & vi tri A, mach ban dau c6 thé duwoc chuyén dbi thanh mach nhw hinh a). Béi véi mach
nay, dong dién i chay qua dién tr& R bang

€

10 =
R1(R2+R3)
v+ Bot Rimrh,

D0 sut ap Uss trén doan mach chira cac dién tré Ry va Rs :

R1 (RQ + Rg) _ €R1 (RQ + Rg)
Ri+Ry+Rs (r+ Ro)(R1+ R2+ R3) + R1(Ra+ R3)

Uaz =19

Dong dién i3 chay qua dién tré R,

7: o U23 . €R1
7 Ry+Rs (r+Rg)(Ri+Ry+R3)+ Ry (Ry + R3)

va do sut ap trén né

€R1R3

Us =1:Rq =
P T v+ Ry) (Ry + Ry + Rs) + Ry (Ry + Rs)

Vi Us bang hiéu dién thé gitra cac ban tu dién, nén dién tich clia n6 q 4, khi khéa & vi tri A, bang

eCR1R3
(r+ Ro) (R1+ R2+ R3) + R1 (R2 + R3)

qa = CU;z =




Khi khéa & vi tri B, mach ban diu twong dwong véi mach nhw hinh b). Su khac biét gitva mach a)
va b) la, thir nhét, cac dién tr& R1 va Rs dbi chd cho nhau, va thir hai, ban tu dién khac dwoc ndi
v&i cwe am cla ngudn.

Xét cac sw khac biét nay, dién tich gp cla tu dién, khi khéa & vi tri B, ¢ thé duwoc tim bang cong
thire tinh dién tich khi khéa & vi tri A. Khi d6 can thay dbi R; <+ Rs. Vay

€CR2R3
(7" + Rg) (Rl + Ry + Rg) + R, (R1 + Rg)

4B =

Vi khi chuyén khéa A, dién tich clia cac ban tu dién déi dau ngwoc lai, nén dién tich Aq di qua tu
dién C s& bang tbng cla g4 va gp, tic la

Ag=qas+qp=

_ (r+ Ro) (R1+ R2) (R1 + R2+ R3) + RiR2 (R1 + R2 + 2R3) 1
[(7’ + Ro) (Rl + Ry + R3) + Ry (Rz + Rg)] [(T‘ + Ro) (Rl + Ry + R

~ 240 nC

Bai tap
Mét thu kinh méng phéng 16i c6 dwdng kinh 27, ban kinh cong R, v&i chiét suat ng duoc dat & vi
tri sao cho bén trai 1a khéong khi (721 = 1), va bén phai la méi trudng trong subt véi chiét suét

ny 7 1 (mat 16i hwéng vé phia khong khi). Trong khéng khi, mét ngudn sang don sac diém dugc
dat cach thau kinh mét khoang d trén truc quang chinh.

Hay chirng minh méi lién hé dwdi day gitva vi tri ctia &nh, cach thu kinh mot khoang f, va vi
tri ciia nguén sang d trong xap xi chum tia can truc:

BB

d f

trong d6 F; va F5 1an lwot |4 tiéu cw cla thau kinh trong khéng khi va khi tiép xic moét phia
v&i méi trudng co chiét suét 1.
Théu kinh dwoc cat vuéng goc véi mét phang thanh hai phan bang nhau, sau do tach ra mot
khoang § < r (thau kinh Billet). Trén truc di xrng clia hé nay, mét ngudn sang diém S
dwoc dat cach thdu kinh mét khoang d (d > Fl) (xem hinh). O bén phai hé thau kinh, trén
man 3, dwoc dat song song véi thau kinh & khodng cach [, hinh thanh N van giao thoa, néu
bén phai ciing 14 khong khi. Hay xac dinh sé van giao thoa IV theo buéc séng .
Ghi chu: T4t ca cac chiét suat déu la tuyét dbi.
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Néu phia sau thau kinh 1a khéng khi, thi cac tia sang xuét phat t ngudn Sy, sau khi khic xa
qua thau kinh, sé& hdi tu tai diém S cach thau kinh mét khoang f; (hinh 1).

Theo cdng thire thau kinh

1+ 1 - 1

d fi R
ta co

Fy Fy

=1

d f

Khi khéng gian phia sau thau kinh dwoc I4p ddy b&i méi truéng c6 chiét suat 712, dnh cia nguén
sang S dich chuyén t&i diém S cach thau kinh mét khoang f (hinh 1).

DPé chirng minh phwong trinh can tim, ta can chi ra réng

Fy B Fy
o f
Ghi dinh luat khuc xa cho ca hai trwdng hop:
sin a 1 singy N9
sin a1 - n_o; sina n_o

trong d6 ag & goc téi cha tia sang tai ranh gidi "thau kinh - khong khi". Tl cac biéu thire thu dwoc
v0i gia tri nhé clia cac goéc o, a1, a, khisin a ~ «, ta co:
no

a] = neop, 0 = —Qo = ] = N2
U

Viar =z/fi,a=x/f, nén f = nafi.
Xét sy truyén clia chum tia song song v&i truc quang chinh, ta cé thé chirng minh twong tw rang
F5 = noF. Do d6,

Fy _ Fs/n _ F,

fl— f/nz N f

Tw 2 phwong trinh, ta co
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2) Thau kinh bi cat tao ra hai anh S; va Sy clia ngudn sang S cach thau kinh mét khoang f (hinh
2). Cac ngudn nay la két hop, ching tao ra mét mau giao thoa trén man 9.

Khoang cach a = S1.55 gitra cac &anh ctia ngudn sang co thé dé dang tim dworc tlr sy twong dong
cla cac tam giac SO0, va §5155

d
== df,a:5(1—|—§> (1)

Mau giao thoa thu dwoc khi cac song két hop phat ra tir cac ngudn S1 va S2 chdéng chap 1én
nhau. Kich thwéc b = BB ctia ving ma trong dé6 mau giao thoa cé thé nhin thdy dwoc, cé thé
xac dinh tlr sy twong ddng cla cac tam giac SO102 va SB1Ba:

b l+d l
Oty _s(14+ 2 2
b, (+d) (@)

+

Hay tim toa d6 ¥, cla cwc dai thi k. Néu cwe dai nay nam tai diém M trén man, thi phai théa méan
méi quan hé

SoM — S1M = k)X
trong dé A la bwéc séng. Goi S1M = L1, SoM = Lo. T hinh 1, ta thdy rang
a\ 2
L%:(l_f)2+(yk— 5)

Ly=(1—f)?+ (yk+%)2

L&y phuong trinh th hai trr di phuong trinh thie nhat, ta dwoc L2 — L2 = 2yga, hoac
(Lz + Ll) (L2 - Ll) = 2yk0,, tr do

2yra

Ly—L; = —2_
2 1 L2+L1

Trong trwdng hop yi < I — f, ta c6 thé chap nhan xap xi Ly + Ly ~ 2(1 — f). Khi do



L2 _Ll ~ Yra

L =k\yr =

l—f a
Khoang cach A giira cac cuc dai lién tiép bang
RAL-f)  (k=DAI-F)  Al-))

A=yr—yr1= — = (4)
a a a

T cong thire (4), ta thay rang tat ca cac cuc dai cach nhau mét khodng bang nhau. Do dé, sb cuc
dai can tim 1a

BiB; b
A A (5)

Thay thé cac bidu thirc (1), (2) va (4) vao (5), ta dwoc

N

_ 01 +Ud)a _ &(1+1/d)(1+ f/d)
A=) AL—= 1)

R& rang la mau giao thoa sé& xuét hién khi l > f. Twr cong thirc thau kinh

1,1 _1
d f F
ta co thé viét
_ Fd hod f F
=g =0T F
Khi d, ta thu dwoc biéu thirc sau cho IV:
52 l+d R
N=— ( ) , trong d6 F' =

X I(d—F)— Fd no — 1

Bai tap

Ong nhom cé dd phong dai géc k = 20, bao gdm hai thau kinh hoi tu méng - vat kinh c6 tiéu cw
F = 0,5 m va thj kinh cé thé diéu chinh theo mat trong khoang tv D_ = —7 @én D, = +10
di-6p-tri (khi diéu chinh, thi kinh di chuyén twong dbi so véi vat kinh).

Bé&t dau tlr khodng cach t6i thidu a nao tinh tir vat kinh, ta cé thé quan sat cac vat & xa bang mat
binh thuwérng khéng cang thang véi s tror gidip clia 6ng nhom nay?

L& giai




Ong nhom dwoc xem xét trong bai todn nay la hé théng Kepler. D6 phéong dai goc k = F'/ f, do
dé tiéu cy cla thi kinh bang f = F'/k = 2,5 cm.

Khi vat quan sat tién lai gan tir vo cwc dén khodng cach téi thiéu cé thé a, anh cuia vat qua vat
kinh sé& di chuyén t&r mat phang tiéu diém vé phia thi kinh mét khoadng x, c6 thé tim dwoc tir cong
thtrc thau kinh:

Lt 1 1 _a-F _ aF F?
a F+xz F F+x  aF &=

via > F. Do dé, ta can tim .

Thi kinh ctia ng nhom Ia kinh 10p; khi quan séat vat qua kinh 1Gp bdng mét khéng cang thang, tirc
la mét diéu tiét vo cuc, vat phai ndm & mat phang tiéu diém cua kinh lup.

Khoang cach x can tim bang dd dich chuyén clia mé&t phang tiéu diém thj kinh khi diéu chinh né;
khi d6, rd rang 1a thi kinh can phai dich chuyén ra xa vat kinh.

Nhuw hinh vé, khi quan sat cac vat vé cwc qua thi kinh dich chuyén, chum anh sang di ra tw thj kinh
sé hoi tu.

Khi chum tia song song roi vao dng nhom, vj tri nay cda thi kinh 1a can thiét cho mét vién thj, ma
dd hoi tu anh sang clia né & trang thai khéng cang thang l1a khéng da dé hoi tu chum tia song song
trén vdng mac.

Do dich chuyén tbi da cla thi kinh twong rng vé&i do héitu D, = 410 di-6p. Kinh mat c6 do hoi
tu nhw vay sé hoi tu chum tia song song & khoang cach b = 1/D . Khoang cach b nay xac dinh
khoang cach x:

1
f+ex

1

Khoang céach can tim bang

Bai tap
M6t thanh méng ngan dwoc dat cach thiu kinh héi tu méng mét khoang a = 20cm doc theo truc
quang chinh cta né. Chiéu dai anh that cia thanh qua th4u kinh I&n hon chiéu dai ctia thanh

k = 9 1an. Chiéu dai anh sé thay dbi bao nhiéu Ian néu dich chuyén thanh doc theo truc mét
khoang A = 5 cm ra xa thdu kinh? Cha y: vé&i |z| < 1, cong thiee 1/(1 4+ ) ~ 1 — x 1a dung.

Goi tiéu cw cla thiu kinh 1a F, chiéu dai ctia thanh 1a [, chiéu dai anh cia né la L, véi
| < a, L < btrong d6 b la khoang cach tir anh cla thanh dén thau kinh. Khi d8, theo céng thirc
th4u kinh mdng, dbi véi vi tri ctia mot dau thanh va anh cuia né, ta co:

1 11 11
a—1 b+L L " a 1—(l/a)




Vil/(1+ ) =~ 1— zkhiz < 1, nén ta co thé viét lai hé thirc cubi cing dwéi dang:

11l11LN1
JUTY) TR ) R TE

< 2
Trir (1) tir (2), ta duoc: - — 4 ~ 0, tir d6 d6 phong dai doc ciia thau kinh k = + = ()7, va
b = v/ka. Thay thé bidu thirc nay cho b vao hé thirc (1), ta dwoc

_ Vka
VRl

V6&i khoang cach méi tir thanh dén thau kinh a; = a + Aa, ttr anh dén thau kinh b; =

F

alF

o—F va

chiéu dai &nh méi L1, hé sb phéng dai méi cé dang:

VEa ?
k _L1_<b1>2_< F )2_ \/Elil _ Vka
=2 () = ——) = = -
l ai a1 — F a—|—Aa—% (a+ Aa)(VE+1) — Vi

k+1

Tw day, ty sé can tim cta chiéu dai anh thanh bang

1

Ly k1 a 2 _
L <m+mm@HJv%> (1+2)VE+n-vR) (14

nghia 1a chiéu dai anh sé giam 4 Ian.

Bai tap

M6t I&ng kinh thuy tinnh c6 chiét suat n. Xac dinh géc chiét quang A cda lang kinh, sao cho géc
léch cwe tiéu D, clia lang kinh bang niva géc A .

Xét cu thé hai trwong hop : n = /2 van = 1, 45.

Loi giai

Goc léch D ciia mét tia sang khi qua mét 1ang kinh c6 goc chiét quang A dwoc tinh theo cdng thire

D=i+i —Avo6iA=r+1r'

O do léch cuc tiéu, thi

va



Theo dinh luat khic xa sini = n - sinr

ta co
sin D + 4 —nsinA
2 B 2
Theo gia thiét
A \ \'74 L4 \ \
D, = 5 Va dang thic nay thanh:
1/ A A
sina(?—l—A):n-sin?
. A A A
sm|—+ — | =n-sin—
2 4 2
iIlA A + 4 inA = inA
s2cos4 coszs4—ns2
A A A A A A
2sin — -cos?-— + (2cos? — —1) -sin— = 2n - sin — - cos —
4 4 4 4 4 4
hay
A A A
2 A A ) a
2 cos 1 + cos 5 2n - cos 1
thay
A A
2 cos’ 1 = (1 + cos ?)

, thi phwong trinh tré thanh :

A 1+ cos &
2COSE—|—12n-\/T2

Binh phwong hai vé ta dwoc :

2
<2cosé + 1) = 2n?. (1 + cos §)$Ddt$c05§ =z

, ta dwgre phwong trinh bac hai :
4z’ +4r+1=2n"(1+z) =4z + (4 —2n°)z — (2n° —1) =0
Biét s6 cua phwong trinh :

A = (2—n2)2+4(2n2—1) =nt+4n? =n? (n2—|—4)

ludn ludn dwong, va phwong trinh cé hai nghiém trai d4u. Do % luén nhd. hon 90°, nén cos

luén ludn dwong, va ta chi 14y nghiém dwong:

A

2



A n?—-24+nvn?+4

x:cos?: 4

a)VéinZ = 2,n = /2, ta dwoc :

A \/5-\/2—+4:¢§

T = COS — =
2 4 2

b) Véin = 1,45;n? = 2,1025; vVn2 + 4 = /6, 1025 = 2,470 ta dwoc :

w:cosé _ 0,1025 +41,45.2,47 _ 3,6:43 _ 09211

A
suy ra - = 30° hay A = 60°

Suyra A ~ 46°.

Bai tap

Hé thdng quang hoc bao gdm mét thau kinh héi tu méng c6 tiéu cw F' = 12 cm va mot tAm thay
tinh phéng song song day h cm véi chiét suadt n = 1, 33. TAm thly tinh vudéng géc véi truc quang
hoc chinh ctia thAu kinh. Mét chum tia sang song song hinh tru méng cé ban kinh » = 0,5 cm
truyén doc theo truc quang hoc chinh va hoi tu tai mét diém nam trén mat sau ctia tAm thdy tinh.
V&i nhirng gia tri A nao diéu nay co thé xay ra? Tim ban kinh R cla vét sang trén mét truwéc cla
tdm thay tinh khi h = 30 cm.
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L& giai

Sau khi di qua thau kinh, tia sang ngoai cling ctia chum tia cach truc quang hoc mét khoang r tao
thanh mét géc ¢ 16n nhét véi truc quang hoc chinh (hinh vé). Néu khéng cé tAm thay tinh, tat ca
céc tia clia chum tia sé& hoi tu tai tiéu diém cha thiu kinh, cach thu kinh mét khodng F'. T d6,
goc ¢ dwoc xac dinh bdi hé thic tg ¢ = r/F = 0, 005. Gia trj thu dwoc tg ¢ co nghia la goc ¢
dd nho dé c6 thé str dung gan dung tg ¢ ~ sin ¢ ~ ¢, v&i ¢ tinh béng radian. Do do,
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Tia sang khao sat bj khic xa trén mét trai ctia tAm thly tinh va truyén tiép trong tdm thady tinh doc
theo hwéng tao vai truc quang hoc mét géc ¥ < ¢ nao dé (hinh vé). Vi vay, sir dung dinh luat



khuc xa anh sang, ta co:

sin ¢ [0)
- = — =n
siny Y
T (1), n6 c6 thé dwoc viét lai dwdi dang
r
~— - (2
b (2)

Theo diéu kién, tia sang khao sat roi vao diém A trén mét sau cla tAm thay tinh. Tt hinh v&, ta
thdy r = htgy + xtg P ~ h) + xp. Tir d6, st dung (1) va (2), ta tim dwoc

w=F—%-(3)

Trong gan ding thau kinh méng, khodng cach & la khodng cach gitra thau kinh va tdm thay tinh.
R6 rang, « > 0. Do d9, tir (3), chi nhitng gia tri h thda man diéu kién sau la chap nhan duoc:

h <nF =133cm

Khoang cach @, noi nén d&t tAm thay tinh dé tAt ca cac tia ciia chum tia hdi tu tai diém A khi ra
khdi tAm thay tinh, phu thudc vao dd day h cia tAm thiy tinh, nhw (3). Kich thwéc cla vét sang R
trén mat trudc cha tAm thly tinh cling phu thuéc vao dé day nay. Véi gia tri h cho trong diéu kién,
ta co:

hr

R=htgy~hyp~ — =~ 0,11 cm
nF

Pap an: h < nF = 133cm; R ~ hr/(nF) ~ 0,11 cm.



