TiM HIEU SAU THEM VAT LY SO CAP
CAC DINH LUAT BAO TOAN TRONG BAI TOAN VA CHAM

Trong vat Iy, va cham duoc hiéu a mot qué trinh tuong tac trong khodng thdi gian ngan gilra cac
vat theo nghia rong cla tir nay, khong nhét thiét cac vat phai tiép xdc truc tigp véi nhau. Khi dang & cach xa
nhau mét khodng 16n cac vat la tu do. Khi di dén gan ngang qua nhau, cac vat tuong tac véi nhau dan dén
c6 thé x4y ra nhitng qua trinh khac nhau: cac vat chap lai véi nhau thanh mot vat, tao thanh cac vat mdi,
hodc don gidn chf thay ddi huéng va do 16n clia van tdc,.. Ciing co thé xdy ra va cham dan héi va va cham
khong dan héi. Trong va cham dan héi cac vat sau khi tuong tac nhau sé bay ra xa nhau ma khong co bt
ki thay d6i nao vé noi nang, con trong va cham khong dan hdi thi trang thai bén trong cac vat sau va cham
sé bi thay d6i.

Trong thuc t&, & mirc do nao do va cham xay ra giifa cac vat thuong la va cham khong dan héi vi
bao gid cac vat ciing bi nong Ién do mét phan dong nang da chuyén thanh noi nang. Tuy nhién trong vat ly
thi khai niém vé va cham dan hai lai dong vai trd quan trong, dac biét 1a trong nhiing thi nghiém vé cac hién
tugng nguyén ta.

Du6i day ching ta sé xét mot s6 bai toan cu thé.

Bai toan 1. M6t proton khi bay ngang qua mét hat nhan cta nguyén to nao dé dang diing yén by léch di mot
géc B (voi co3 = 4/15), con gi try van téc clia n6 gidm di 10% (xem hinh vé). Hay xac dinh s6 khéi cla
hat nhan nguyén t6 do.

Gidi: Tuong tac gilta cac hat & day la dan héi, vi vay dong luong va dong nang clia hé dugc bao toan:

mv, =mv, + MV, (1)

mv; _ my; N My )

2 2 2

& day M va v la khai lugng va van tdc cla hat nhan. Tir dinh luat bao toan dong lugng va dinh Iy ham s6
cosin ta dugc:

(Mv)? = (mv,)? +(mv,)? - 2mPv,v, cos 3)
Tl (2) va (3) chiing ta tim dugc so khoi A:

2
a=M 1k =2KCOB_ 7 4 gay k= Vi =09
m 1-k v,

Vay proton da tan xa véi hat nhan liti.

Bai toan 2. Hat anpha o tan xa dan hoi trén hat nhan hydré (lic dau dimg yén). Géc tan xa cuc dai bang
bao nhiéu? biét khéi lrong clia hydé nhé hon cda hat o bén lan.



Gidi: Chang ta c6 thé gidi bai toan nay theo hai cach.
Céch thir nhét:
Chung ta hay phan tich va cham dan héi trong hé quy chiéu myVv,

phong thi nghiém (diing yén). Ki hiéu: m, 1a khéi lugng hat o, v la
van toc cla né trudc va cham, m, la khéi lugng cla nguyén ti //\
hidro, v, va v, tuong Umg la van téc cla hat o va cla nguyén tlr ® m,V
hidré sau va cham. Vi va cham Ia dan hdi nén ap dung dugc dinh luat \/
bdo toan dong lugng va bao toan dong nang
m,V = m, Vv, Cos3 + m,V, Cosh m,V,
m,v, Sind=m,V, sin¢

2 2 2
m,\v m,v, + m,v,

2 2 2
Khir ¢ va v, trong cac hé thic nay, ching ta sé€ nhan dugc phuong trinh bac hai d6i véi v,
(m, +m,)vZ —2m,vcosdv, +(m, —m,)v’ =0
Nghiém cla phuong trinh nay 1 thyc khi sind<m,/m,. Géc & cyc dai thod man diéu kién nay ing Vi
dau bang va do chinh la goc 6 can tim. Vay:

8=arcsin 2 = 025rad.
ml
Chuing ta thay rang tan xa véi goc lech cuc dai chi co thé xdy ra véi diéu kien khi lugng hat t6i phai I6n hon
khéi lugng hat dimg yén.

Cach thu hai:
Noi chung, khdo sat bai toan va cham trong hé khéi tam cla cac hat va cham la dé dang hon.
Trong hé nay vecto dong luong téng cong clia hé ludn bang khong. van téc khéi tam clia hé bang:
\7 - m1\7
ml + m2
Trudc va cham dong lugng clia hat m, bang

p= ml(\7 —V):M, con dong lugng clia hat m, bang —p.
m, +m,
Véi va cham dan hai thi dong luong va dong nang clia hé cac vat tuong tac duoc bao toan. Vi vay néu ki
hiéu dong lugng cla hat thir nhat sau va cham la p. , thi dong lugng clia hat thir hai sé 1a —p. .
Tur dinh luét bao toan nang luong duac viét dudi dang:

oL, 1), L
ml m2 ' ml m2

chung ta tim dugc p =p.

Nhu vay vecto dong Iuang (va do d6 véc to van t6c) cla hat chi quay di mot goc nao ddy ma van gidt
nguyén gia tri. Goc quay phu thudc vao dic diém cu thé clia tuong tac va vi tri tuong déi gitta cac vat va
cham.

Khi chuyén sang hé quy chiéu phong thi nghiém ta duing quy tic cong van tdc.Theo quy tac nay van t6c clia
hat t6i sau va cham bang




<l
{

Vi =V 4V,

d day v,. la van toc clia nd trong hé khdi tam. Trén hinh bén V 13 van toc khéi tam cla hé, v 1a van toc hat

ti trude khi va cham. Pai lugng v,. = m+2v xac dinh ban kinh clia vong tron ma vecto v, két thic trén
ml m2

do. Tir hinh V& suy ra rang trong truong hgp m, >m, goc gilta cac vecto van t6c Vv va v, cla hat t6i trudc

va sau va cham khong thé vuat quéa gia tri cuc dai 8, khi do V, tiép tuyén véi dudng tron, tic la

0= arcsinvi =M - 0.25rad.
V. m

Bai toan 3. Phan (g hat nhéan nhén tao dau tién do Rutherford thuc hién nam 1919

“N+*He- " O+p la phén img thu ndng lrong bang Q = 1,13Mev. Tinh dong nang ngudng cén
truyé‘/l cho hat o trong hé phong thi nghiém dé khi b&n pha vao hat nhén bia nito dimng yén thi phan tmg
co thé xay ra.
Gidi: Trudc khi gidi bai toan nay ching ta hay tim mai lién hé gitta cac dong nang E, va E,. clia mot hé
chat diém trong hé phong thi nghiém va trong hé khéi tam. Theo cong thirc cong van téc thi d6i véi chat
diémthtriclahétaco v, =V +V,, , &day V la van téc khéi tam clia hé. Khi d6 dong nang cia hé trong
hé phong thi nghiém bang:

2

oMV m(V+V,)?  <mV? mv2 . - .
Ek_z 2 _Z 2 _Z 2 +Z 2 +Vzmivi*

Téng Z m.V.. = 0, do van t6c khai tam trong hé khai tam thi phai bang khong. Nhu vay:

2
Ek=MV

+E,..0day M=>"m,

Vay dong nang clia hé trong hé phong thi nghiém bang dong nang clia hé trong hé khéi tam cong voi
MV ?
>

Bay gio ta s& bat tay vao viéc giai Bai toan 3. Ki hiéu dong luong clia hat o trudc khi va cham Ia
P, - Pong nang khdi tam clia hé

MV? _ p; . my
2 2(my +my) My +my

ng

khong thay d6i trong qua trinh phan (ng, vi dong luong clia mét hé kin dugc bdo toan va do do nang luong
nay khong gop phan vao cac bién d6i hat nhan. Nhu vay nang luong nguéng phai thod man diéu kién:

— H
E, =Q+— 1 E
He+“|N



Tu do

E =mHe—+mNQ = 145MeV

ng
N

Nhu vy, chiing ta nhan thdy rang dong nang hat t6i nho nhat khi cac hat tao thanh sau phan (g ddng yén
trong hé khoi tam.
Bai toan 4. Nguyén tir hidrd & trang thai co ban, dimg yén hédp thu mot photon. Két qua la nquyén tir
chuyén sang trang théi kich thich va bat dau chuyén déng. Hay tinh gi tr vén t6c v clia nguyén tir hidro.
Cho nang lugng kich thich cia nguyén tr hidré E,, = 163107°J. Nang lugng nghi cla hidro
mc® = 149.107°J.
Giai:
Céch 1: Tir dinh luat bao toan nang lugng:

hc _ mv®

Aoty

va dinh luat bao toan dong lugng:

h
—=mv
A

sé tinh dugc van tdc v (loai nghiém v>c):

A B

r a . s o | 2E E Ny o , .
G day ching ta da sl dung gan ding ,/1-——= =1-—=- do nang lugng kich thich E,, nhé han rét
mc mc

nhiéu so véi nang Iugng nghi mc?. Diéu nay cang cho thay khi giai bai toan ta chi can sir dung phép gan
dlng phi tuong dai tinh.

Céch 2: S{r dung cong thire tuong déi tinh cho cac dinh luat bao toan nang luong va dong luong ta co:

hc mc® . h mv

me’ +-= = ; N ;
1-V 1-V
C C
Chia hé thirc thir hai cho hé thirc thir nhat, ta dugc : v = c#. Vi nang Iuong clia photon bi hap
mc” +hc/A
thu nhd hon nhiéu nang lugng nghi clia nguyén tir nén mot cach gan dung ta co:
hc/A _ E,
- 2 -5
mc mc



Bai toan 5. Mot nguyén tr hidrd 6 trang thai co ban bay dén va cham véi mét nquyén tir hidré khéc cing &
trang théi co ban va dimg yén. Déng nang clia hidré t6i nhé nhét phai béng bao nhiéu dé khi va cham phét
ra mét photon. Nang Irong ion hoé cta nguyén tir hidré la 13,6eV.

Gidi:Day la mot bai toan va cham khong dan hoi. Nguyén tlr hidro t6i sé truyén mot nang lugng 6n nhat co
thé d& ion hoa khi ca hai nguyén tlr sau va cham ddng yén trong hé khéi tam. Dong nang cla khéi tam
bang:

2

S <
2(m +m) 4m, 2

& day m, la khoi lugng proton, con E,; 1a nang lugng ngudng cla phan (ng. Nang lugng ngudng khong

thay d6i. Photon mang nng luong nhd nhat néu electron trong nguyén tlr chuyén tir mitc co ban Ién muc
kich thich thir nhat. Mudn vay nguyén tir phai hap thu mot nang luong

1 1. 3 E
hv,, =hR(z-=)="hR=—"¢
12 (1 4) 4 2

& day R 1a hing s6 Rydberg. Khi ion hoa, electron chuyén tir mic co ban lén mifc vé cung, nang luong ion
ho4 bang E, = hR.Tur d6 ta tim dugc
3
E., =—-E =20,4eV
2
Bai toan 6. MGt photon Ronghen va cham vdi electron dimg yén va bi phan xa theo hudng ngugc lai. Hay
tim do bién thién ctia buoc séng photon do tan xa.

Gigi: \/6i nang luong hang ngan electron-von thi ta phdi tinh dén hiéu (ng tuang déi tinh. Dinh luét bao
toan nang lugng va dong lugng c6 dang:

hc ,_hc mc . h_ h,  mv
—+mcC —T'i' > va )\___X-i_ =
0 1—V—2 0 l—V—z
Cc Cc

§ day m la khai lugng electron, A, va A la budc song cla photon trudc va sau tan xa. T hé hai phuong
trinh nay dé dang rt ra duoc :

A=A -A, =21 = 48410%m

mc

Nhu vay budc song clia photon tang. K&t qua nay hoan toan phu hgp s liéu thuc nghiém.
Bai tap
1. Hat nhan liti bi kich thich b&i chm proton ban vao bia liti dimg yén. Khi d6 x4y ra phan tng

p+'Li — p+'Li’
Tim ti s§ giita nang lugng cla photon t6i va nang lugng kich thich cla liti @& xuét hién cac photon tan xa
theo hudng nguoc véi cac photon tdi.



2. Mot electron bay dén va cham véi mot nguyén tr hydrd & trang thai co ban, ding yén. Tinh nang lugng
ngudng E,, cla electron t6i dé khi va cham phét ra photon. Nang luong ion hoa nguyén tlr hydro la 13,6

eV.

3. Photon Ronghen va cham véi mot electron dimg yén va phan xa theo huéng vudng goc. Hay tim do tang
budc song clia photon do tan xa.

Pham Té6 (Suu tam va gidi thiéu)
AU HOI TRAC NGHIEM

TRUNG HOC CO S&

TNCS1/8. Chi ra két luan sai trong cac két luan sau day:

A. Trong luong clia mot vat la luc hat cla trai dat tac dung lén vat do.

B. Trong Iugng clia mot vat gidm khi dua vat 1én cao hodc dua vét tir cuc Bac trd vé xich dao.

C. Trong Iuong c6 phuong thang dig va ¢o chiéu hudng vé phia trai dat.

D. Trén Mt Trang, nha du hinh vii tru c6 th nhay Ién rat cao so vai khi nhay & Trai DAt vi & d6 khéi lugng
va trong lugng clia nha du hanh giam.

TNCS2/8. Trong cac truang hop sau, trudng hap nao khong xuét hién luc dan hoi.
A. Qua bong ban nay lén khi roi xuéng ban bong.

B. Lop xe 6 t0 khi xe dang chay.

C. Mét ban g6 khi dat qua ta.

D. Ao len co lai khi giat bang nudc néng.

TNCS3/8. Hay chi ra nhitng két luan dting, sai trong céc két luan sau:

A. Luc ké dung dé do Iuc.

B. C6 thé dung Iyc k& dé do khdi lugng clia vat.

C. Dung can déng hd dé do khdi lugng clia mot vat & Trai D4t va Mat Trang ta dugc cuing két qua.
D. Khi do Iuc phai dt luc ké& theo phuong thang dimg.

TNCS4/8. Chi ra két luan dung trong cac két luan sau:

A. Khéi luong riéng clia mot chat phu thudc vao nai xac dinh khéi lugng clia chat do.

B. Tai mdt vi tri, trong lugng riéng ty Ié thuan véi khdi luong riéng.

C. Mot nira lit ddu co khéi lugng 1a 0,4 kg. Trong luong riéng clia dau la 800kg/m?.
D. C6 thé dung binh chia d6 va Iyc k& dé xac dinh trong lugng riéng cda go.

TNCS5/8. Mot 10 xo ¢6 chiéu dai tu nhién 1a 20 cm. Khi treo 3 qua nang, mbi qua 50 g thi chiéu dai cla 10
x0 la 25 cm va 10 xo bién dang dan héi. Néu dung tay kéo dé 16 xo trén dai 22 cm thi lyc dan héi cla 10 xo
tac dung vao tay la bao nhiéu ?

A. 02N ; B.0,44N ; C.06N; D. 1,32N.

Chon két qua dung.

TRUNG HOC PHO THONG




TN1/8. Mot diém sang S ndm trén truc chinh clia mot guong ciu I6m G. Anh clia S tao bdi guong G triing
v6i S. Bay gio dat mot ban thuy tinh mong hinh chir nhat, co do day e, chiét suat n gitta guong G va diém
sang S. P& cho &nh ca S lai trung vai S thi phai dich guong:

A) vé phia S doan (n-1) e

B) raxa S doan (n-1)e

C) vé phia S doan (1-1/n) e

D) ra xa S doan (1-1/n) e
TN2/8. Mot thau kinh hoi tu tao ra mot anh that A trén truc chinh clia nd. Bay gid dat mot ban thuy tinh
mong hinh chit nhat, c6 d6 day e, chiét suat n gitta thau kinh va A thi A sé dich chuyén:

A) ra xa thau kinh doan (n-1) e

B) vé phia thau kinh doan (n-1) e

C) ra xa thau kinh doan (1-1/n) e

D) vé phia thau kinh doan (1-1/n) e

TN3/8" Mot khdi cau trong suét, ban kinh R, chiét suat n dat trong khong khi. HOi phai dat mot nguén sang
diém cach bé mat cla khéi cu mot khodng bao nhiéu dé anh clia nd tao bdi khéi cAu cach mat khéi cau
mot khodng nhu vay?

A) Rin; B) Rn; C)R/n-1);  D)R/(n+1).

TN4/8* Mot tia sang truyén tir méi trudng chiét quang hon sang mai trudng kém chiét quang hon. Goc gidi
han phan xa toan phan 1a C. Do l&ch I6n nhét cla tia t6i va tia di ra khoi mat phan cach gitra hai moi truong:
A) eC; B) e2C; C€) 2C; D) m2+C.

TN5/8 Mot thau kinh hoi tu co tieu cu 40cm, mot thau kinh phan ki tiéu cu -40cm va mot thau kinh phan ki

tiéu cu -15¢cm dugc ghép sat nhau. D tu clia hé sé la:
A) +1,5; B) -1,5; C) +6,67; D) -6,67.

CHU Y: Han cudi ctng nhan dap én la 10/6/2004
GIUP BAN TY ON THI PAI HOC

PAP AN DE TU ON LUYEN SO 1
(Xem VL&TT s6 6 thang 2 nam 2004)
Cau 1. 1) Néu vat dao dong diéu hoa (con lac 16 xo, con lac don dao dong nhd khi F, . = 0) thi:
X(t) = Asin(at + @)
V(t) = X'= Aacos@t + @)
L LK, kKA? L,
Thé nang W, = EX = TSln(aI +¢@) = Esin“(at + @)

MaA® cos’ (wt + ¢) = Ecos’ (wt + ¢)

Dong nang W, =%V2 =

Nhu vay, dong nang va thé nang déu phu thudc t, nhung téng W, +W, thi bao toan:



KAZ o A?
2 2
Dong nang W, va thé nang W, la cac dai lugng dao dong diéu hoa theo tvéi a'=2a (T =T/2):

W, +W, = E|cos? (at + #) +sin®(at + )] = E =

W, = Ecos (wt +¢) = %[1+ cos@ut + 29)]

W, = Esin’(wt +¢) = %[1— cos@ut + 29)]
2) a) Khi vat can bang thi:
kAl = kAl = mgsina - Al, :1—0(cm); Al =§(cm).

b) Hé hai 10 xo ndi ti€p c6 do cing tu'ong duong:

11,1 o ke Coonym.
k k k, k, +Kk,
Tan s6 goc « clia dao dong nho la:

\/7 \/7 10(rad/s).

Bigu thirc dao dong: x(t) = Asin(at + @) véi Ava ¢ xac dinh theo vi tri va van tc ban dau:

Asing = t :wx—zi
Aa)c?sqﬁ ZOVO} - ?¢ Vo 33
sing >0
A=4(cm)
- {¢ =77/6

Vay: x(t) = 4sin[10t +§J(cm)

= Khim & vitri thap nhat (x = 4cm) thi hai |6 xo gian nhiéu nhat: (Al,)
Luuy 4l = L9 =2,taco (Al,) . =3(cm) = 003(m)
Al, Kk
Vay luc kéo cuc dai tac dung vao A la:
F ax = kZ(Alz)max = 1'8(N)
= Khim & vitri cao nhat (x = —4cm) thi hai 16 xo gidn it nhat: (Al,)

1 1

Suyra: (Al) . = 3cm—ﬁ(m)

(Fz)min = kz(Alz)min = O’Z(N)

+(Al,) ey =4+5=9(cm)

max max

+(AlL) i =5—4=1cm)

min min

Céu 2. 1) Nguyén tac hoat dong clia may phat dién xoay chiéu 3 pha va dong co khong dong bo 3 pha:
xem SGK Vat ly 16p 12.
2) Bai toan dién.

AR CnN L g

I /N
U, U,
) @

— 9 U p——



a) Gian do vécto

Uc
U, =U. =100/3

b) Tinh cos¢,R, L, C.
Theo gidn détaco: U +UZ —2UU, sing =U;

Tir d6 sing = —%@ <0)

- COSp = \E Tur d6 tinh dugc:

_ _ _P_
|_UCOS¢-J§(A),R_I2 50:/2(Q)
2, =5 =50Q) ~ L=2t = (H)
Zee =%=50\/6(Q) L Zo =472 -R? =100(Q)
L c=10"

T

c) Viét cac biéu thirc i(t),u,, =u,(t), Uy =U,(t):

i(t) =1 \/_sin(ax -@) = 25in(10071t -9)(A
o Z -Z,

Vvéi tgg = —R \/_ (¢ <0)

u,(t) =U,2sin(at - ¢ - 4,)

=100V6sin(LO07t — ¢ — ¢,)(V)
véi tg@, —%—\/E.



u,(t) = sz/isin(cot -0 +g}

= 1OOsin(10071 —p+ 7—27j(\/) .

Cau 3. 1) Quan hé gitra dién truong va tur trrong bién thién. Theo i thuyét Maxwell: dién truong bién

thién theo t ¢ tac dung nhu mot dong dién lam phat sinh tir trudng bién thién. Ngugc lai, tir trudng bién

thién theo t lam phat sinh mot dién trudng xody. Dién trudng va tir trung bién thién theo t cd6 mai lién

hé tuong sinh, cung ton tai va lan truyén trong khong gian, tao ra séng dién — tr.

Nhitng diém khéc biét gitra séng co va séng dién — tur:

a) Song co la su lan truyén dao dong co clia cac phan tlr vat chat trong moi truang dan héi, con song
dién tir la su lan truyén cla dién — tir truong.

b) So6ng co co thé 1a séng ngang hoac séng doc, con song dién tir ludn 1a séng ngang (cac véc to
E(t)va B(t)déu OV).

¢) Song dién tir ton tai ca trong chan khdng, con séng co thi khong.

2) Bai toan vé mach dao dong L — C thu song vo tuyén (khi cong hudng).

o 1A Y
A=VT =2W+/LC - C==

L\ 2w
2
Hai tu ndi tiép: C, = GG, :1( A j @
c,+C, Llaw
Hai tu song song: C, =C, +C, = ~[ 2 2(2)
Y g g b 1 2 L ZIN

Gidi hé (1) va (2), lwu y V = 3[10°(m/s),C, > C,, ta dugc
C, =30(pF);C, = 20(pF)
Cau 4. 1) a) D& x4y ra phan xa toan phan anh sang & mat phan cach hai moi truong trong su6t phai co
hai diéu kién.
Mot 1a: Mai trudng thir hai chiét quang kém (n, <n,)
Hai la: Goc 61 i > i, vGi siniy, =2
nl
b) Mot s6 (ng dung cla hién tugng phan xa toan phan:
- Ché tao soi cap quang dé truyén tin hiéu anh sang di xa
- Ché tao lang kinh tam giac vudng can (n = 15) c6 kha nang phan xa toan phan anh sang, dung trong
kinh tiém vong, kinh vién vong, v.v...
2) Bai toan sgi cap quang: Ching minh n > J2

Pé c6 phan xa toan phan (PXTP) & thanh sgi:




Da>igh :>amin>igh(1)
Matkhac, a =90° -r =a,_. =90"-r . (2)
Vi sinr=>0 v 0<i<90° = 0<r<iy,

n
Suy ra: ., =ig,. Thay vao (2), ta duoc:a,;,, =90° =i .

Thay vao (1), ta co: oy, =90° =i, >i,
=i, <45 hay sini, <sin45’.

1 1
—=<-—— hay n>+2.
novz2 Y

Cau 5. 1) a. Cac dinh nghia

Do hut khéi clia hat nhan Am=m, -m = [Zmp +(A- Z)an— m>0 véi m, la téng khi luang
cac proton va notron khi chura tao thanh hat nhan, con m la khai luong hat nhan do chinh chiing ta tao
thanh.

b. Nang luong lién két:

AE = Am[¢®

la n3ng Iuong tod ra khi cac hat p va n két hop thanh hat nhan, cing 1a nang Iugng phai tén dé pha huy
hat nhan (thang luc lién két cac nucleon).

C. A—E la nang lugng lién két riéng (nang lugng lién két tinh cho méi nucleon). Gia tri clia A—E dac
trung cho d6 bén vitng cla hat nhan.

2) Bai toan

a) DO hut khdi clia hat nhan héli (;He) la:

Am=2(m, +m,) -m= 0,0305u)

b) S6 hat nhan c6 trong 1 kg héli la:

N =n(mol)xN, = 1000>< 60210 = 1,50510%°

Nang Iuong toa do hut khai khi tao thanh 1 kg héli
E=NxAE = NxAmxc?
Thay s6: E = 45910*uc® = 4,276[10*' (MeV) = 684[10" (J).

Buii Bang Poan
(Bién soan va gidi thiéu)

GIUP BAN ON THI PAI HOC

PE TU ON LUYEN SO 2



Cau 1. Mot 16 xo v&i khéi lugng khong dang ké ¢ do cing k, dau trén duoc treo vao mot diém c6 dinh. Khi
treo vao dau dudi mot vat khdi lugng m =10Qg thi 16 xo gidan 25 cm. Ngudi ta kich thich cho vat dao dong
diéu hoa doc theo truc 16 xo. Chon géc toa do tai vi tri can bang, chiéu duong hudng lén. Phuong trinh dao
dong clia vatla x = 8sin(wt —n /6)cm. Lay gia téc trong truong g =10m /s®; T =10.

1) Néu tai thai diém nao do vat co li do 1a 4 cm, thi tai 1/3 giay tiép theo sau li do cla vat 1a bao nhiéu
l?

2) Tinh cudng dod luc dan hoi cla lo xo tai vi tri nay.
Cau 2. 1) Tan s6 clia mot am thanh xac dinh do day dan phat ra phu thudc vao nhitng yéu t6 nao? Lam thé
nao dé am thanh phat ra tir day dan c6 thé lan truyén rong rai trong khong gian xung quanh mac du day
dan co tiét dién rat nhd? Tai sao &m thanh clia mi loai dan lai dugc dac trung bdi mot &m sac riéng?

2) Mot cai loa dugc coi nhu mot ngudn am diém. Tai diém A cach loa 1m muc cudng do am Ia
70dB. Mot nguai dung cach loa tir 100 m trd 1én thi khong nghe thay am cla loa nita. Hay tinh nguéng
nghe clia ngudi d6. Biét cueng do am chuén la 1, =107"*W/m?.

Cau 3. Cho doan mach méac ni ti€p nhu hinh vé. Cudn day la thuan cam. Hiéu dién thé xoay chiéu U .,
gitta hai du doan mach c6 tan s6 f =100Hz va gia tri hiéu dung U khong d6i.
1) Mac Ampeké co dién trg rat nhd vao M va N thi ampe ké chi | = 0,3A dong dién trong mach léch

pha 60°s0 Vdi U, ; cong suét tiéu thy dién trong mach la P=18W . TimR, L, U.

2) Méc von ké co dién trg rat I6n vao M va N thay cho ampe k& thi von k& chi 60V , hiéu dién thé trén

von ké tré pha 60°so véi u,, . Timr, C.

M N
— r————y
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R L I c
Cau 4. 1) Dong dién dich la gi ? Cho biét mot diém giéng nhau, mot diém khac nhau co ban gitta dong dién
dan va dong dién dich. ,
2) Cho mét tu dien C =500pF, mot cudn thuan cdm L = 0,2mH, mét acquy ¢6 s.d.d E =15V .
Hay mac mach dién dé tao ra dao dong dién tir trong mach LC. Viét phuang trinh dao dong clia dién tich g
trén tu dién. Chon t = O ldc tu bat dau phong dién. Lay 1@ =10.
Cau 5. Mot lang kinh co tiét dien thang la mot tam giac déu, chiét sust n =+/2, dat trong khong khi (chiét
suat n, =1). Chiéu mot tia sang don séc ndm trong mot tiét dién thang dén mot mét bén cdia lang kinh va
hudng tir phia day |én vai goc t6i i.
1) Goc t6i i bang bao nhiéu thi goc léch clia tia sang di qua lang kinh c6 gia tri cyc tiéu D, ? Tinh
Dmin '
2) Dat lang kinh sao cho tia sang téi song song véi mat day va cho tia khic xa gap mat day. Hai tia téi
trén mat day co bi phan xa toan phan khong? Tai sao? Ching minh rang két qua nay khong phu
thudc vao chiét suat n cla lang kinh.

(DHQG Ha Nbi)

P€ RA Ki NAY



TRUNG HOC CO SO

CS1/8. Co hai qué cau rong co khdi luong nhur nhau, mot qua lam bang vai cao su va qua kia lam bang cao
su mdng. Hai qué cau déu kin chira ciing mét luong khi hidré va co cung thé tich khi & mat dat. Néu tha hai
qua cau thi hién tugng xay ra nhu thé nao? Gidi thich.

CS2/8. DE xac dinh ty 1& nudc trong tuyét (tuyét la hén hap nudc trong nudc da), nguai ta cho vao binh mot
lugng tuyét réi d6 nudc ndng vao cho dén khi toan bo tuyét thanh nudc. Khéi lugng nudc ndng d6 vao la m
co nhiét do ban dau t,. Khai lugng sau khi tuyét tan 1a M co nhiét do t, . Biét nhiét dung riéng clia nudc la
C, nhiét néng chay clia nudc da la r. Bo qua sy trao ddi nhiét vai binh. Tinh ty 1& nudc trong tuyét.

CS3/8. Cho mach dién nhu hinh vé:

3R lc

R 2R [P

W >
O

Néu mac AB vdi nguén U, khong déi thi cong suat toan mach la P, = 55W . Néu mac CD véi nguén U,
khong dai thi cong sut toan mach la P, = 176W . Néu mac dong thdi ca A, B véi U, (cuc duong 6 A) va
C,Dvéi U, (cyc duong & C) thi cong suét toan mach la bao nhiéu?

CS4/8. Xac dinh khdi lugng riéng clia ddu hod bang phuong phap thuc nghiém vai cac dung cu gém: Mot

6ng thuy tinh réng hinh chit U, mot céc dung nudc nguyén chat, mot cdc dung dau hod va mot thude dai co
do chia nhd nhat t6i mm.

TRUNG HOC PHO THONG

THA/8. Tim gia t6c clia vat 1 trong hé trén hinh vé. Mat phang ndm ngang tron va nhan. Bé qua ma sat
gitta cac vat, khdi luong clia day va rong roc nho khong dang ké. Day khong gian. Khéi lugng clia ba vat
nhu nhau.

TH2/8. Mot qua cau dac, dong chat, khéi lugng m, ban kinh R dang quay véi van téc goc w, . Truc quay di
qua tam qua cau va 1ap vdi phuong thang ditng mot géc o . Van téc ban dau clia tam qua cau bang khong.
Dat nhe qua ciu Ien mat ban nam ngang. Hay xac dinh van tdc clia tam qué cau va dong nang clia qua cau
tai thai diém no ngimng truot trén mat ban. B6 qua ma sét 1an.

Vi Binh Ty (B6 GD&BT)
TH3/8. Trong mot binh cach nhiét c6 N phan tir ludng nguyén t&r & nhiét do T,. Trong nhing diéu kién do,
cac phan tlr bat dau phan ly va qua trinh phan ly nay hau nhu chdm dut khi nhiét do ha xuéng con T,. Khi



phan ly, méi phan tlr hap thu mot nang lugng bang €. Hoi phan cac phan tir da bi phan ly va ap suét trong
binh gidm di bao nhiéu lan?

THA4/8. Mot hat c6 khéi luong m va dién tich q chuyén dong véi van t6c co do 16n khong ddi trong mét vang
khong gian c6 ba trudng doi mot vuong goc véi nhau: do 1a dién trudng E, tir trusng B va trong trudng
g (cho E vaBlan lugt hudng theo truc x va y). Tai mot thoi diém nao d6, ngudi ta tat dién truong va tir
trudng. Biét ring dong ndng cuc tiéu sau d6 co gia tri ding bang mot nlta dong nang ban dau cla hat. Tim
cac hinh chiéu van téc clia hat trén phuong ba trudng tai thoi diém tat dién truong va tir truong.

TH5/8. Mot hé quang hoc gém thau kinh phan ky L, va thau kinh hdi tu L, dat cach nhau mét khoang L =
10cm (hinh v&). Truc chinh cla hai thau kinh song song v6i nhau va cach nhau mot khoang la d. Mot chum
sang tdi song song vdi truc chinh clia hai thau kinh sau khi di qua hé cho anh tai diém A nam & bén trai
thau kinh L, cach thau kinh nay mot khodng a = 30cm va céch truc chinh clia né mot khodng b =1cm. Biét
tiéu cy clia L, bang 10cm. Tinh: 1) tiéu cy clia thau kinh L, ; 2) khodng cach d gitta truc chinh clia hai thau
kinh.

CHU Y: Han cudi cung nhén loi giai la 10/6/2004

GIAI PAP THAC MAC
(Xem VLTT 6 thang 2 / 2004)

Cach gidi cau b va c trong sach la sai (cau a giai dung). Sai 1am bat dau tur 1ap luan: “Phédn nubc déng lén
vdi thé tich thanh gé chim trong nude'. Lap luan nay néu doc thoang qua thi thay c6 vé la ding, nhung
suy nght ky thi thay sai. Ta chi c6 thé néi ring: “Thé tich nude déng Ién bang phén thé tich thanh go
chim trong nudc'. Dudi day la 16i giai ding cho cau b va ¢ dua trén nhan xét trén.

b) Goi H la d6 cao ban dau clia nudc trong binh, H ' 1a d cao khi tha thanh gb vao; AH 1a do cao khi muc
nudc dang 1én. Theo hinh Ve ta c6:

AHES, -S,) = (h-AH)S,

L AHIB, =h(S, —»AH:%h‘: 6,7cm

Matkhac H —H = AH _, H=H'—AH:h+Ah—AH:h+Ah—%h

Suyra: H =20+ 2—% [20=153cm




Chu y: Theo hinh V& , gid si ta rit thanh g lén theo phuong thang dimg thi muc nudc sé tut trd vé muc
ban dau c6 do cao H, tirc la phan thé tich nudc gach chéo (1) va (2) trén hinh s& I1&p vao phan gé (3) chim
dudi mirc nudce ban dau (ding véi lap luan trén).

¢) Gia st thanh g chim hoan toan trong nudc thi khi d6 H IS, = (S, —S, ). Nhung theo dé bai, ta co:
HS, =15,330=45%m’ va (S, - S, ) = 25.(31-10) =500cm®.

Vi 459 < 500 nén thanh g6 khong thé bi nhan chim hoan toan trong nuéc. Muén nhan chim dugc thanh gb
hoan toan trong nuéc thi HLS, 21(S, = S,)

L H21& TS 25E(:;(())—10) S H 2%0=16,6cm.

Vay dé thanh g6 co thé nhan chim hoan toan trong nudc thi chiéu cao ban dau cuc tiéu clia muc nudc la
H .. =16,6cm (ch khong phaila 12,5 cm nhu 16i gidi trong sach).

Céac ban c6 gidi dap dung: Nguyén Van Thanh 10Ly, Tran Van Hoa 11Ly, THPT Chuyén, Bac Ninh; Duong Trung
Hiéu 11B, PTNK Ng6 ST Lién, Bac Giang; Virong Bang Viét16p 7,, THCS Nam Ha, Thi xa Ha Tinh; Hoang Nguyén
Anh Tudn, 11Ly, PTNK DHQG, t.p. Hé Chi Minh.

GIAI PE KY TRUGC
TRUNG HOC CO S&

CS1/5. Hai chiéc tau thly chuyén dong thang déu trén bién. Tau 1 vao lic 12h trura & phia
Bac mét hon dao nhd, cach dao nay 40 dam va tiép tuc chay vé hudng Dong véi vén téc 15
dam/h. Con tau 2 vao ltic 8h séng lai & phia Déng hon dao ndi trén, cach dao nay 100 dam,
va chuyén déng vé phia Nam véi vén téc 15 dam/h. Xac dinh khoéng céch nhd nhét clia hai
con tau va diéu do xay ra 6 thoi diém nao?

Giai:

Chon g6c thai gian vao lic 8h sang. Khi d6 tau 1 & diém A cach B mot doan AB = u = (12h - 8h)x15 dam/h
= 60 dam. D4t h = BD = 40 dam, d = DC = 100 dam. Xét thdi diém t, tau 1 & M véi AM = x va tau 2 & N véi
CN =, vi hai tau c6 cung van tdc la 15 dam/h. Khi d6 khoadng cach gilta hai con tau la:

S=MN =/(h+x)% +(d +u~-x)?

A M B .
N |
Toy h\?\\ + §«ng
D | N IC
8o X

Ta thay s dat cuc tiéu tuong duong véi ham s6:



y=(h+x)*+(d +u-x)?
= 2x* =2x(d +u—h) +h® + (d +u)?

dat cuc tiéu. Day la mot tam thirc bac hai véi: a =2 > 0, b = -2(d+u-h) = -240 va ¢ = h? + (d+u)? = 27200, vay

y dai gia tri cyc tiéu tai:

X=X, = b 1.2402 60dam
2a 4

Vay khoang cach hai tau nhd nhét, khi tau 2 & B, tirc la lic 12 gid trua. Khoang cach cyc tiéu nay bang:

Spin = 1/2XC = 2% (d +U—h) +h® +(d +u)?

=/ 2607 - 24060+ 27200=100y/2 = 141dam.

Céc ban ¢ I0i gidi ding: Pham Hai Duong 16p 9A, THCS Phuing Chi Kién, Tp. Nam Binh; Nguyén Duy Durong, Ta Quang Hiép,
Nguyén Van Truong 16p 9B, Nguyén Van Tuén, Nguyén Thanh Tung 16p 9E, Luu Tién Quyét 16p 9C, THCS Yén Lac, Nguyén
Tién Viét 9C, THCS Vinh Tudng, Vinh Phiic; Bang Thi Ha Giang 6A, THCS Yén Phong, Nguyén Van Thanh 10Ly, Pham Anh Tu
11Ly, THPT Chuyén Béc Ninh.

CS2/5. Nguai ta tron nude nong va nude lanh theo hai cach sau:

Céch 1: DG tir ter theo thanh binh m, (Kg) nuée néng & nhiét d6 T, vao m,, (kg) nudc lanh & nhigt d6 T,.
Céach 2: DO tur tir theo thanh binh m,, (kg) nudc lanh véo m, (kg) nudc nong nodi trén. Biét m, = 2m,. B6
qua trao déi nhiét ctia binh véi méi truong.

a) Truong hgp nao qud trinh truyén nh{'ét Xay ra n{vanh hon? ‘

b) Tim nhiét d6 ctia hon hop khi can bang nhiét bang phuong phap do thi.

Giai:

a) D4 tir tir sé tao ra hai l6p nudc nong va lanh. Tron theo cach 2 thi qua trinh truyén nhiét xay ra nhanh hon
vi nudc lanh & trén, nudc nong & dudi nén xay ra dai luu - mot hinh thirc truyén nhiét chl yéu cla chat Iéng.
Trong céch 1 thi truyén nhiét bang dan nhiét nén rat cham.

b) Khi tron hai khéi nudc thi ¢ su trao d6i nhiét gitta ching.

Nhiét Iugng do nudc nong tod ra: Q, = m,C(T, —t°)

Nhiét Iugng do nudc lanh thu vao: Q, = 2m,C(t° - T,)

o) day t° la nhiét d ma khéi nudc nong va nudc lanh dat t6i trong qua trinh truyén nhiét. Trén cung hé truc
toa do (Q,t°)ta vé do thiclia Q, va Q, theo t°.

t°C




Hoanh d6 cla giao diém M la nhiét d6 T cla khéi nudc khi can bang nhiét. Tung do cla giao diém M la
nhiét luong Q ma khéi nudc nong da toa ra va khéi nudc lanh da thu vao cho tdi khi xay ra can bang nhiét.
Chu y: C6 thé vé d6 thi clia t° theo Q ta cling duoc két qua can tim.

Céc ban c6 loi giai diing: Pham Dién Thong lap 6E, THCS Hung Ding Tp. Vinh, Nghé An; Dang Thi Ha Giang 6A, THCS Yén
Phong, Béc Ninh.

CS3/5. 1. C6 5 dién trg gibng nhau, lic ddu mac 3 dién tr& thanh mét mach, sau do mac thém 2 dién trg
con lai thi dién trd mach dién sau nhé hon 4 1an so vai dién tré cda mach dién luc dau. V& so do mach dién
liic dau va ltc sau.

2. Nguroi ta mac néi tiép bo dién tré ltic sau noi trén véi mét bo béng dén gém 2 bong loai 6V - 6W va 4
béng loai 3V - 1,5W, tat ca duroc méc vao nguén dién cé hiéu dién thé khéng déi 15V thi thdy cac dén déu
sang binh thuong. Tim gia tri ciia mi dién tré d& méc trong bo dién trd noi trén.

Giai:

1. Trudc hét vé so d6 mach dién clia cac cach mac 3 dién trd giong nhau ta dugc 4 so d6. Dé dién trg tuong
duang gidm ta phai mac song song cac dién trd con lai. Tir mot s§ phép thir ta tim dugc so d6 lic dau va lac

sau:
— O—E—EZ]——O
o——H

2. B6n so d6 mach dién dé cac den déu sang binh thuang nhu sau véi ki hiéu R, 1a bo dién trd, D, 1a den
3V -6W , D, ladéen 3V —15W

I:l_'_D D1
b, D2 ' D, b,
—D#—D

R0

Tur so d6 mach 5 dién trd ta tinh dugc R, = % V@i r la gia tri mot dién trd. Vay r =



Vi mbi so dé mach thap sang deén, tir gia tri dinh mirc clia cac dén ta tim duoc cudng do dong dién mach
chinh va hiéu dién thé hai dau bo bong den, suy ra dugc hiéu dién thé tren R,. Tir do tinh duge R, Ung
v6i mbi so d6 réi tinh ra gia tri r. K&t qua ta duoc (tinh toan cu thé danh cho cac ban): véi so dé a:
r =16/3Q vavéicacsoddb,c,d: r =8Q.

Céac ban co loi gidi ding va vé dugc 3 so d6 mach dién thap sang dén: Vi Thi Huong |6p 9A, THCS Lap Thach; Ta Phi Khanh,
Nguyén Tién Tha, Luu Tién Quyét, 16p 9C, Quach Hoai Nam, Nguyén Van Truong, |6p 9B, Nguyén Van Tuén, 16p 9E, THCS
Yén Lac, Vinh Phuc; Nguyén Hong Tham, |6p 9A7, THCS Tran Dang Ninh, Nam Binh; Dinh Xuén Khué 10Ly, THPT Luong
Van Tuy, Ninh Binh.

CS4/5. DE héi tu anh séng vao mét dién tich nhd, ngudi ta nght ra mot thiét b nhu hinh vé. Thiét b nay Ia
mét 6ng hinh nén, mat trong phan xa t6t anh sang. Céc tia sang xudt phat ttr nguén S sau khi phan xa
nhiéu Ian lién tiép sé di vao 16 AA’ 16 nay c6 thé nhd tuy y. Nho vay énh séng sé hoi tu vao mot dién tich
nhé. Dé &n nay c6 thé thue hién dugc khéng? Gidi thich.

Giai:
Dé an khong thuc hién dugc. N
(04
|
S
DI:=
— )

Xét tam giac 1IN, goc phan xa tai | 1a géc ngoai clia tam giac bang tdng goc t6i tai J va goc a (N = o vila
hai goc ¢6 canh vudng goc). Do d6 goc i tai J nhd hon goc t6i tai | mot gia tri o (a la goc & dinh hinh
non). Vay sau mot s6 Ian phan xa lién tiép trong hinh non thi tia t6i sé c6 goc t6i bang 0 hodc nam bén kia
phap tuyén. N&u goc t6i bang 0 thi tia 16 sé trung véi tia t6i. Néu tia t6i nam bén kia phap tuyén thi tia phan
xa sé truyén ra ngoai. Vi thé anh sang tir S khong thé hoi tu tai 16 nho.

Céc ban c6 loi giai dung: Pham Qudc Viét, lap 11Ly, THPT chuyén Hung Yén; Lé Hoang Long, |6p 11F, THPT chuyén Lam Son,
Thanh Hoa; Hoang Nguyén Anh Tuén, I6p 11Ly, THPT NK, Tp.HCM.

TRUNG HOC PHO THONG

TH1/5. Mot vét nho khoi lwgng m dat trén mat bg‘m nam ngang. Tac dung, mét luc theo phuong hgp voi
phurong ngang mét géca . Khi vét bat dau chuyén dong thi géca thay doi theo quy luét a =ks, voi s Ia
quéang dudng ma vét di duoc va k la mot hang s6 duong. Tinh vén t6c cuc dai cla vat. Bé qua ma sét.
Giai:

Khi vat bat dau chuyén dong thi goc o thay déi theo quy ludt a = ks Vi s — quang dudng
ma vat di dugc va k = const> 0, nhu vay trong qua trinh chuyén dong vat khéng thé bi nhac
lén, muon thé F< mg.

F




Xét mot doan dich chuyén ds nhd. Ap dung dinh Iy déng nang ta c6:
F[tosk [3) [ds= d(% mvzj

F M2
- EEl:osQ<s) Cd(ks) —Ed(V )

kjsf cosk [3) [ai(k [3) = Im [pv v
K 2

0 0

- Trinkg="n - y= |ZENKE
K 2 mk

Vmax < Sln(k B)max =1

| 2F
= Viax =1
mk

L&i gidi trén 1a cGa ban Duang Tién Vinh, 11A3, THPT Chuyén Vinh Phic.

Cac ban khéc c6 loi giai dung: Hoang Burc Thanh 10 A,KhGi chuyén ly PHQG, Ha Néi; Chu Thanh Binh, Lé Minh Huy, Trdn Van
Minh 12 1y, Pham Tién Ding, Trén Van Hoa 11 Ly, Nguyén Van Ngoc, Nguyén Trong Pam, Nguyén Céng Dudng 10 Ly, THPT
Chuyén, Bac Ninh; Nguyén Duy Long, Trdn Ngoc Linh 10 A3 , Nguyén Viét Hung 11 A8, Trinh Hitu Phuée 11A10, Tran Dinh
Cung 12 A3, THPT chuyén Vinh Phuc; Phan Duy Tung, Nguyén Cénh Piép 10A3, Bach Hung Poan, Pang Tudn Anh A3 K31,
V6 Hoang Bién K31 Ly. THPT chuyén Phan Boi Chau, Nghé An; Ngé Thu Hang, Than Ban My 11 Ly, Tran Trong Tuan 10 Ly,
THPT chuyén Ha Tinh; Lé Huy Hoang, Vii Dinh Quang 11 Ly, THPT Chuyén Hing Vuong, Phti Tho; Duong Trung Hiéu 11 Ly,
PTNK Ngb ST Lién, Bac Giang; Lé Hoang Long 10F, Lé Minh Tu 11F, Trinh Burc Hién 12F, THPT chuyén Lam Son, Thanh Hoa;
Tran Quang Duyét, Nguyén An 12 Ly, THPT chuyén Son La; Nguyén Viét Anh 11 Ly, THPT chuyén Ha Long, Quang Ninh; Tran
Qudc Viét, Pham Qudc Viét 11 Ly, THPT chuyén, Tran Hong Chinh 11A, THPT Tién LT, Hung Yén; Dinh Xuan Huy xom 4,Hanh
Thién, Xuan Héng, Xuan Truong, Nam Binh; Nguyén Trung Kién 11 A1, THPT Gia Dinh, L& Qudc Khanh 11 Ly, PTNK DHQG
Tp. HCM; Tran Si Kién, Pam Béc Quang K15 Ly, THPT chuyén Thai Nguyén.

TH2/5. Mot déy kim loai cting manh durgc uén sao cho néu dat truc Oy tring véi mét phan cla day thi phan
con lai cta né trang vai do thi cia ham s6 'y = ax® vai x >0 (xem hinh vé). Quay déu day trén theo phén
thang dimg cla day vadi van toc o . MOt hat c6 khdi lugng m durge dat sao cho c6 thé chuyén dong khong
ma sét doc theo ddy. Tim toa d (X,;Y,) clia hat & v tri can bang va chu ky dao déng bé cia hat xung
quanh v tri can bang do.

Giai:
Chon hé quy chiéu gan véi day kim loai. Luc tac dung Ién m gom: Trong luc P=mg, phan luc N va luc
quan tinh li tam: F, = ma’x..

At
yu 3
N —
R W d Fql
4 ! ﬁ
NP X



Khi m & vi tri can bang M(x,;y,) . Ta co:
P+F,+N=0 (O

Chiéu (1) 1én phuong tiép tuyén Mt (hinh vé ) ta duac:
F, cosa —mgsina =0 (2)

F 2
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Mat khac, hé s6 goc cla tiép tuyén Mt la:
g = Y () = X, 4
Tu (3), (4) suy ra:

*  X,=0Yy, =0, tdcla diém M tring vdi gdc O (loai) va
* X = W Yo~ COG :
3g 27a°g° g°

V6i nhiing dich chuyén nhé clia m ta coi gén ding la m dich chuyén trén Mt. Xét & thoi diém t, m lech khoi
vi tri can bang M doan nhd r (xem hinh). Theo dinh luat [ Newton ta co:

F, cosa —mgsina =mt (5)
Vi F,, = mw’(x, —rcosa) (6)
Thé (2) va (6) vao (5) ta rat dugc:

—wrleoga=r hayr +w’cosald=0 (7).

Phuong trinh nay chiing t6 m dao dong diéu hoa quanh M véi chu ki: T = 2T[E-Ii -2 tg’a +1
wcosa W

hay: T—— %ZEE j
&lg

Lai gii trén |a clia ban Duong Trung Hiéu, 11Ly, THPTNK Ngé ST Lién, Bac Giang.

Cac ban khac c6 loi giai ding: Lé Huy Hoang 11 Ly, THPT Chuyén Hung Vuong, Phu Tho; Ninh Van Cudng 11B, Khéi chuyén
ly, PHQG Ha Néi; Vii Céng Thanh 12 Ly, Vi Trong Bam 10 Ly, Trdn Huy Hoang 11Ly, THPT chuyén Bac Ninh; Nguyén Trung
Kién 11 A1, THPT Gia Dinh Tp. HCM; Nguyén Dang Thanh 11 A3, THPT chuyén Vinh Phc.

TH3/5. & xéc dinh hdng s6 doan nhiét y = C,/C, cta khi khdng ly tudng, mét nha thue nghigm dé tién

hanh nhu sau. Ong ta thuc hién mot qué trinh dang ap 1 - 2 va mot qué trinh dang tich 1 — 3 sao cho
trong do ndi nang cla khi trong hai qué trinh do thay d6i mét lrgng nhé nhur nhau. Ket qua thuc nghiém cho
thay sur thay déi nhiét do trong qua trinh dang tich I6n gap ba Ian trong qué trinh dang ap, va trong qué trinh
dang 4p mot phén ba nhiét luong nhan duoce duge chuyén thanh cong ma khi thure hién. Hay xéc dinh hang
SO y.



Giai:
Goi Q,,Q,la nhiét luong khi nhan trong qua trinh d3ng ap va dang tich. Ta co:

m
Q. :Hmp [AT, @

m
Qz :H[Cv mTz (2)

Chia 2 vé& (1) cho (2)taduoc - QAT :
CV Q, [AT,
Vi AT, =3AT, = =3 *)
C:V QZ

Theo nguyén ly 0: = s A= _2

guyénlyltaco: Q, =AU, +A maA—?:Aul—ng
Mitkhac, Q, =AU, =AU, = Q, = Q Q_3
. 0, 2
Thay vao (*), ta co:

C
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C, 2 2
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Vay y=—
Y Y 5

Lai gidi trén 1a clia ban Duong Tién Vinh, 11A3, THPT Chuyén Vinh Phiic.

Céac ban khéc co Ioi gidi ding: Chu Thanh Binh, Via Cong Thanh, Tréan Van Minh 12 Ly, Nguyén Van Tué, Tran Van Hoa 11Ly,
Nguyén Thanh Tuén 12 A2, Trén Thai Ha, Nguyén Céng Dutng 10Ly, PHTH Chuyén Béc Ninh; Lé Minh Tu 11F, Trinh Brc Hiu
12F, THPT chuyén Lam Son Thanh Ho&; Nguyén Minh Birc, Truong Tudn Anh, Trdn Ha Quy 10 Ly, THPT chuyén Ha Tinh;
Hoang Van Tué, Hoang Dirc Thanh 10A, Pham Viét Dirc 11A Khai chuyén ly DPHQG Ha Noi; Bach Hung Doan A3 K31, THPT
chuyén Phan Boi Chau, Nghé An; Tran Dinh Cung 12A3, THPT chuyén, Vinh Phiic; Nguyén Anh Tuén 11 Ly, PTNK, DHQG Tp.
HCM; Vi Binh Quang 11Ly, THPT Chuyén Hung Vuong, Phu Tho.

TH4/5. Mot mach dién gom céc dién tré nhur hinh vé dugc tao thanh theo céach sau. Xuét phat tr mét hinh
vuéng canh c6 chiéu dai L, dién tré R. NGi trung diém céc canh clia hinh vuéng bang day dién tré trén dé
tao thanh mét hinh vuéng méi va cur tiép tuc nhu thé dén vé han. Hay xéac dinh dién tré giita hai dinh doi
dién clia hinh vuéng ban dau. (Coi tat ca cac day dién tré trong mach co cung tiét dién va cung dién tré
suat).

Giai:
C
D M E
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Do s6 6 vuéng mac bén trong vo han nén dién trd gitta hai dinh d6i dién cla hinh vuong ty 1& véi dién trd
cla canh 6n nhét ca hinh vuong d6: R,s) = R, = kR, = R, =kR (1) (véik > 0 la mot héng s6). Do
tinh d6i ximg clia mach dién nén cac diém (C,C);(D,D’); (E,E) ¢6 cung dién thé nén ta co thé chap
chung lai. Dong thai néu tach M thanh M, M, va N thanh N, N, thi dién trd mach van khong déi. Ta c6
mach mdi nhu hinh vé sau:

Trong d6: Ry, 5 = KRy, =%k R ac cC
1
= R[AlvBl] —EkDR (2) D,DY M4,N E,E
Dién trd tuong duong clia toan mach: M2
R R ‘
R, —kR—Z+RDE +Z £ A <|<>( B, %
o1 o111 1
kR—B RDE R/2 R/Z\/E R +1kR N,
2 22 2
2 o422+ 2J2
2k -1 2k +1
2 k:@:O,GSQ
=k +(2-9k-"2=00@ = \/_2 5
k:#m

(Loai nghiém thir hai). Vay, dién tré gitta hai dinh d6i dién clia hinh vuéng ban dau la: Riag = 0.65R.

Lai gii trén |a clia ban Duong Trung Hiéu, 11Ly, THPTNK Ngé ST Lién, Bac Giang.
Céac ban khéc co Ioi giai dung: Lé Huy Hoang, Vi Dinh Quang 11Ly, THPT chuyén Hung Vuong, Phi Tho; Nguyén Trung Kién
11 A1, THPT Gia Binh, Tp. HCM; Bui Hiéu 11B, Pham Viét Birc 11A, Khai chuyén Iy DHQG Ha Néi.



TRA LOI CAU HOI TRAC NGHIEM

TRUNG HOC CO S&
TNCS1/5.Dap an D

TNCS2/5. Dap an A: Sai vi Mat Trai ltc nao cling phéat ra &nh sang

Pap an B: Sai vi cay cdi khong phat ra anh sang ma nhan anh sang tir Mat Troi réi hat vao mat ta.
Dap an C: Dang vi anh sang mau vang tir hoa cuc truyén dén mat ta.

Dap an D: Sai vi vat sang bao gdm cé ngudn sang.

TNCS3/5. Dap 4n A: Sai vi tia sang la dudng truyén clia anh sang duoc bidu dién bing mét duong thang co
mii tén chi hudng.

Pap an C: Sai vi chum sang gém vo s6 tia sang, cac tia sang nay c6 thé phat ra tir nguén sang hoac vat hat
sang ...

Pap an D: Sai vi c4c tia sang trong chum sang hoi tu khong nhat thiét phai giao nhau tai mot diém ma giao
nhau trén duong truyén cla ching.

TNCS4/5. Dap an A: Sai vi anh sang truyén qua hai méi trudng trong suét khac nhau 1a khong khi va nudc.
Déap an B: Dung vi khong khi & trén mat dudng nhua dang ndng la mai trudng trong sudt nhung khong dong
déu (16p khong khi & gan mat dudng thi “loang” hon so vai I6p khong khi trén no).

Pap an C: Sai vi anh sang truyén trong khong khi véi van t6c gan bang 300.000km /s nén anh sang
truyén rat nhanh tir dén dén mat ta, nhung khong phai la truyén tirc thoi.

Dap an D: Dung vi khong khi trong mot khoadng hep dugc coi la méi trudng trong suét dong déu.

TNCS5/5. Bap an C va D la nhing két qua dung.
Pap an A: Khong ddng vi bong t6i 1a phan nam sau vat can khong nhan dugc anh sang tir nguén sang.
Tuang tu nhu vay véi Dap an B.

Khéng co6 ban nao lam ding hoan toan. Céc ban lam tot hon ca la: Hoang Thi Thanh Huyén, |6p 7/2, THCS Lé Van
Thiém, Lé Thy Thoa, Ta Thy Kim Lién, Iop 7B; Quach Hoai Nam, I16p 9B THCS Yén Lac, Vinh Phic

Chi y. Khi lam bai tap trac nghiém, cac ban chi can tra 16i ngay cau hdi ma khong céan néu ly do lya chon.
Thidu: TNCS1/5. Bap an D; TNCS2/5. Cau A: Sai. Cau B: Sai. Cau C: Dung. Cau D: Sai.

TRUNG HOC PHO THONG
TN1/5. Dép an B




TN2/5. Dap an B
Goi y: Kim phat quay mot vong duoc goc 2rtrad mét thai gian 1h=3600s. Do d6 van téc goc trung binh
bang 2173600 = 1,7107°rad/s

TN3/5. Khong c6 dap an nao ding

Goi y: Mo men lyc clia dong co la:

1= (50-20)r =30r,§day r = d/2 la ban kinh clia
banh xe tinh theo mét. Van téc goc clia banh xe
w=2nf =2nx20, & day f 1a s6 vong quay dudc trong
1 giay. Do d6 cong suét clia dong ca la:

P =1t =300nW.
TN4/5.Dap an D
Goi y: L&y hiéu dién thé gilra hai dau doan mach chia cho e 5
o . . a4z 6Q 2Q
tong dién trg cua nhanh c6 diéntro 5Q . X o | oy
TN5/5.Dapan C - -
Gor y-Khi dong dién qua dién k& biing khong thi hiéu dién 5Q 3Q

thé clia doan mach chira cap nhiét dién bang s.d.d clia cap nhiét dién 6,00mV . Do d6 cudng do dong dién
bang 6/3,0=2mA=0,002A. Tir d6 dién trd R bang:

R=—2 —(3+2)=99M).
0,002

Ban Vi Thi Ngoc anh 12A3, THPT Yén Khanh A, Ninh Binh c6 dap
ding cla 5 cau.

cap nhiét dién

T6i xin dau hang ...

Nhu da biét, Feynman la mot trong s6 nhitng nha vét Iy 16i lac nhat cla thé ky 20. Tuy nhién, ngoai vat ly ra
ong con lam rat nhiéu viéc trong cac linh vyc khac nhau, ma & linh vuc nao 6ng ciing dong gop nhing y
tudng va phuang phap hét stc doc dao, ké ca trong nhiing chuyen vui dua. Feynman ciing con néi tiéng vé
kha nang tinh nhdm mot cach gan ddng véi do chinh xac chap nhan dugc. Diéu dang néi 1a ong lam diéu d6
khong phai do kha nang siéu nhién ma la do ong biét sir dung mot cach tai tinh nhitng tinh chat clia cac s6
va ham khac nhau. Cau chuyén dudi day duoc trich trong tac pham tu thuat "Chéc /a ngai dua phai khong,
ngai Feynman!" cia Feynman do mot hoc trd clia 6ng ghi chép lai. Hy vong mét ngay nao dé Vat Iy & Tudi
tré sé gidi thiéu vdi cac ban mot s doan trich tir cudn sach rat hap dan do.

"Mot l4n chang hiéu 13 vi sao, toi bong néi  huing tuyén b6 vdi moi nguioi rang: "Téi chi can 60 gidy
dé, gidl duoe bét cur bai todn nao ma cdc vi nghi ra trong 10 phiit vdi dé chinh xdc 12 10%".

Lic dé 13 gio nghi an trua. Tat cd moi nguoi déu dua nhau nghi ra nhimg bai toan theo ho /3 hoc bia
nhét. Chang han nhu hdy tim tich phén xédc dinh ctia mét ham dai loai nhu 1/(1+ x*) (ham nay gén
nhu khéng thay déi may trong khoang tich phan). Bai todn phuie tap nhat ma ho nghi ra liic dé I3 tim



hé sé'cia sé hang x*° trong khai trién cda nhi thie (L+ X)*°, nhuhg t6i cdng gidi dioc ngay trong
mot phit.

Moi chuyén dién ra tuong nhu khdng gi t6t dep hon thi béng Paul Ulam bude védo nha an. Anh ta vén
13 nguoi quen ci cua toi tir héi & dai hoc Princeton, nguoi ma lic nao cdng to ra théng minh hon toi.

Va thé I3, khi anh ta viia mdi bude vdo, moi nguoi di nhao nhao dé nghj:

- Chao Paul! H3y cho Feynman néc ao di! Bon minh da nghi ra dii cdc béi todn nhung céu ta déu gidi
duoc trong mét phiit voi dé chinh xdc toi 10%. Cau hay thir di.

Gén nhu khéng can nghi ngoi, Paul lanh ling ndi:
- Hay tinh tg cia 10 dil
Vi déi vdi béi todn ndy t6i da phai diu hang !".
Con ban, ban hay th{ stic minh xem.
P.V.T (Suu tam)

TIENG ANH VAT LY

Problem: When the system shown in the diagram is in equilibrium, the right spring is stretched by
X, . The coefficient of static friction the blocks is L. ; there is no friction between the bottom block
and the supporting surface. The force constants of the springs are k and 3k (see the diagram). The
blocks have equal mass m. Find the maximum amplitude of the oscillations of the system shown in
the diagram that does not allow the top block to slide on the bottom.

3k

i k

m__ S0

Solution: The origin is at the equilibrium position and the direction of increasing x is toward the
right. If the blocks are at the origin, the net force on therm is zero. If the blocks are a small distance
x to the right of the origin, the value of the force exerted by spring on the right is less than its value
with the blocks at the equilibrium position by kx. Furthermore, the value of the force exerted by
spring on the left is less than (more negative than) its value with the blocks at the equilibrium
position by 3kx. Therefore, with the blocks at position x the value of the net force on them is -4kx.
Applying Newton’s second law to the two-block system gives:

—4kx = ma,

Applying Newton'’s second law to the lower block gives:



k(x, —x)—-f =ma,

where f is magnitude of the frictional force. Solving the first equation for ma,, and substituting the
result into the second equation gives: k(x, —x)—f =—2kx. Solving for f gives:

f =k(x, +x)

The maximum value for x is the amplitude A, and the maximum value for f is p.mg. Thus,
umg=Kk(x, +A,.) - Solving for A __ gives:

max

A MMy _

max

X,

Tu méi:
« equilibrium — can bang (equilibrium position -vi tri can bang)
« direction of increasing x - hudng x tang
 diagram - so do, hinh vé
 spring - 10 xo (the right spring - 16 xo bén phai)
* (to) stretch — gidn
« coefficient of static friction — hé s6 ma sat tinh
» supporting surface — mat dé
« force constant - 6 ciing (cua lo xo)
e amplitude - bién do
 oscillation — dao déng
e (to) slide - truat
* netforce - Iuc tdng hdp
* value - gia tri
* (to) exert - tac dung
* negative - am
* law - dinh luat (Mewfon’ second /aw - dinh luét Il Newton)
e magnitude - d6 I6n
* (to) substitute....into - thay ...... vao....
* result - két qua

LAM QUEN VOI VAT LY HIEN DAl

TiNH DOI XUNG CUA CAC BINH LUAT VAT LY

Richard Feynman
(Tiép theo ky trudéc)

Thoi gian troi qua va sau Newton, da phat minh ra nhitng dinh luat méi, trong dé c6 dinh luat dién
dong luc cua Maxwell. Mot trong nhitng hé qua ctia cic dinh luat dién dong luc la: phai ton tai
nhiing séng - s6ng dién tir (thi du nhu séng dnh séng) - truyén di véi van toc 299 792 km/s, khong
hon khong kém. Nghia 1a ding 299 792 km/s, & dau ciing thé. Nhung bay gio sé dé dang giai
quyét van dé cai gi diing yén cdi gi chuyén dong boi vi dinh luat - 4nh sdng truyén di véi van toc
=300000km/s - chic chin (m&i nhin hinh nhu thé) s& cho phép ngudi quan sit chuyén dong



trong thay dugc nhitng bién d6i nao d6. Su that ¢6 phai rd rang 13: néu anh & trong mot con tau vii
tru va bay véi van toc 200 000 km/h theo mdt huéng nao do, con toi ding dudi dat va phong lén
mot chim sdng, truyén di véi van tée 300 000 km/s va lot vao clta s6 clia budng anh, thi do anh
chuyén dong véi van t6c 200 000 km/s, nén anh s& thiy 4nh sang truyén di vé6i van toc 100 000
km/s ma thoi. Nhung néu nhu vay thi giai thich thé€ nao dugc khi tién hanh thi nghiém d6, anh
thdy 4nh sdng truyén di véi van téc 300 000 km/s doi vGi anh, con toi, toi cling thdy dnh sing
truyén di v6i van téc 300 000 km/s d6i véi toi.

Ciac hién tuong tu nhién khong phéi dé hiéu, va cdc su kién thuc nghiém vira miéu ta sai trai véi
nép suy nghi thong thudng cua ching ta tGi mic ma hién nay van con cé nguoi chua tin vao két
qua dé. Nhung 1an nay dén lan khéc, cdc thi nghiém ching minh rdng van toc truyén dnh sdng
bang 300 000 km/s, va diéu d6 khong phu thuoc ching ta chuyén dong nhanh t6i mic nao. Mot
cau hoi dat ra: 1am thé ndo c6 thé nhu vay duoc? Einstein va ca Poincaré, da hiéu rang su gidi
thich duy nhat, vi sao hai nha quan sit chuyén dong tuong doi v6i nhau lai ¢6 thé do thay mot tri
nhu nhau cua van toc dnh sdng, 12 & cho thoi gian va khong gian ctia ho khac nhau, dong ho trén
con tau vii tru chay khong giong nhu dong hé & du6i Qua Dat v.v... Ban ¢6 thé néi lai ring:
“Nhung néu dong ho van chay thi toi ngdi trong con tau vii tru va theo ddi nd, toi s& ¢ thé nhan
biét n6 chay cham lai chit I” Khong, ban khong thé nhan biét duoc vi dong ho cta khoi 6¢ ban
ciing s& chay cham hon 6c ngudi thudng ! DAy, thira nhan mot cdch tuyét d6i nhitng bién doi
twong Gng cla tit cd cidc qud trinh x4y ra bén trong con tau vil tru, ta c6 thé xay dung nén mot
thuyét, theo d6 van toc dnh sdng trong con tau bang 300 000 kilomét - vii tru trong mot giay - vi
tru con & day, trén Qua Dat, né bang 300 000 kilomét cua toi trong mot gidy cua toi. D6 1a mot
thuyét rat khon ngoan, va diéu dang ngac nhién 1a mot thuyét nhu vay, néi chung, lai ¢6 thé dung
nén duoc.

Toi da nhéc lai mot trong nhitng hé qua ctia nguyén 1y tuong doi 1a bén trong con tau, khong thé
xdc dinh van téc clia né theo dudng thang. Ban hay nhé lai hai con tau vii tru A va B (hinh du6i)
trong bai giang trudc (xem VL&TT s6 4, thang 12 /2003).

—_
—— _ -9
A J —
Y v
B -“] hﬁ
___ A . L
Vi trf vao thor diém cia sy kidn bV; trf vao thoi didm khi B trdng théy su kign

Mot su kién niao d6 xdy ra & hai dau con tau B. Nguoi ding giita con thu d6, khang dinh rang hai
su kién (x va y), & hai dau con tau cua minh, xay ra dong thoi bdi vi ding & chinh gitta, anh ta
nhin thdy tin hiéu sdng vé hai su kién 4y cung mot lic. Nhung ngudi & trong con tau A, dang
chuyén dong véi van téc khong déi so vé6i con tu B, s& nhin thdy hai hién tuong khong cling mot
lic, ma nhin thay x trude va sau d6 méi thdy y. S& di nhu vay 1a vi anh ta di vé phia trude. Ban s
thdy mot trong c4c hiéu qua clia tinh déi xing d6i véi chuyén dong thang déu (trong d6 chit “doi
xiing” c6 nghia 12 ban khong thé quyét dodn quan diém ndo ding); - khi t6i néi rang mot su kién



nao dé xay ra “liic ndy” trong Vi tru, thi diéu d6 hoan toan vo nghia. Néu ban chuyén dong thing
déu thi nhitng su kién ma thay 1a dong thoi thi dudng nhu lai khong 1a dong thoi doi véi toi, mic
di & chinh thoi diém, khi chiing ta cing & mot vi tri, thi toi cling thiy céc su kién d6 1a dong thoi.
Chiing ta s& khong thé théng nhat dugc v6i nhau vé viéc phai hiéu chit “ldc ndy” nhu thé nao, khi
ching ta & xa nhau. Va diéu d6 dan t6i nhu cdu phai thay déi tan gbc ré nhiing nhan thiic clia
ching ta vé khong gian va thoi gian, dé c6 thé bao vé dugc nguyén ly néi ring & bén trong vat
chuyén dong thi khong thé nio nhan biét duge chuyén dong thing déu. That vay, két qua s& la:
theo quan diém nay, thi hai su kién 1a dong thoi, nhung theo quan diém khéc thi ching lai khong
12 dong thoi, néu nhu ching xay ra khong tai cling mot noi, ma tai hai diém céch xa nhau mot
khoang xac dinh.

Dé dang thay ring, diéu do tuong tu véi phép bién déi céc toa do khong gian. Néu toi ding quay
mat vao bang, thi mép trén clia bang & ciing mot do cao véi toi. Mép bang Ay ¢ tri x khong ddi
va tri y bién thién. Nhung néu t6i quay ngudi di 90°va ciing nhin thdy mép trén ctia bang thi,
ding & quan diém mé6i ma xét mot phan ctia né & vé phia trudc toi, phan con lai & phia sau toi va
chiing c6 nhitng tri X' khdc nhau. Ciing hoan toan giéng nhu vay hai su kién theo quan diém nay
la dong thoi (cing mot tri t nhu nhau), nhung theo quan diém khdc thi lai thdy ching xay ra &
nhitng thoi diém khéac nhau (céc tri ctia t' khdc nhau). Néi cach khdc & day chiing ta d3 mé rong
phép quay trong khong gian hai chiéu - ma chiing ta c6 néi t6i truéc day - cho truong hop khong
gian va thoi gian, ching hop thanh Vi tru bon chiéu. Thém thoi gian nhu 1a mot toa do méi vao
ba toa do khong gian - diéu d6 khong phai don gian 1a mot thu phép gia tao, nhu thuong thay giai
thich trong nhiéu sdch phé bién khoa hoc: “Chiing ta thém mot toa do thoi gian vao cic toa do
khong gian, boi vi khong thé nao chi han ché trong viéc néu 10 vi tri ctia diém, ma can phai néi
thém ldc nao nita”. Diéu d6 ding tit ca, nhung n6 khong dan tdi viéc hinh thanh Vi tru bon chiéu
c6 thuc va n6 chi c6 nghia la dat hai vat khac nhau bén canh nhau ma thoi. Khong gian thuc, véi y
nghia thong thudng, duoc dic trung boi diéu né ton tai tu né, doc lap véi moi quan diém lua chon
riéng biét va khi ching ta nhin né duéi nhitng géc do khdc nhau, thi céi “phia truéc” hoac céai
“phia sau” c6 thé hoa 1an vdi cdi “bén phéi hoac cdi “bén trai”. Cling hoan toan gi6ng nhu thé cai
“da” hodc cai “s&” trong thoi gian c6 thé c6 mot phan tron 14n véi cdi “d6” hodc cdi “day” trong
khong gian. Khong gian va thoi gian gan bo chat ché v6i nhau. Sau phat minh d6, Minkovxki
nhan xét rang: “Tir nay vé€ sau khong gian tu né va thoi gian tu nd phai hoa hgp véi nhau va chi
mot dang két hop nao d6 cta hai cdi l1a con gitt dugc tinh doc l1ap”.

Toi trinh bay thi du cu thé 4y mot cdch ti mi nhu vay 12 vi nhin vao ban chét ctia van dé thi chinh
xudt phat tir ddy ma ching ta nghién ctu cac tinh doi xing cua cac dinh luat vat ly. Chinh
Poincaré da dé nghi nghién cttu céc cdch c6 thé bién déi cac phuong trinh ma khong 1am thay déi
dang cua ching. Chinh 6ng da néu ra y kién dau tién la cin phai chu y t6i cdc tinh chit doi xing
cuia cdc dinh luat vat 1y. Su doi xing d6i vé6i cac phép dich chuyén trong khong gian va trong thoi
gian v.v... khong chita nhitng gi dic biét sau sac ! Nhung déi xiing d6i v6i chuyén dong thang déu
thi rat 1y thid, né cho nhitng hé qua nhiéu mau nhiéu vé. Hon nita, nhitng hé qua dé c6 thé mé rong
ra cho nhitng dinh luat ma chidng ta chua biét. Chang han, néu coi nguyén 1y dy Ia ding c4 cho su
phan 13 clia mézon 4, thi ching ta c6 thé khang dinh ring ding mézon 4 khong thé biét dugc
con tau vii tru chuyén dong nhanh t6i mitc ndo, di ring ching ta khong c6 mot ¥ niém nao vé
nguyén nhan gay ra su phan ra y.

Trong céac dinh luat vat 1y con khong it tinh chat d6i xing khac va mot vai tinh chit doi xing do
lai thuoc mot loai hoan toan khdc biét. Toi xin chi ké mot vai tinh d6i xiing nhu vay. Mot tinh doi
xiing loai 4y 1a: mot nguyén tir ¢6 thé thay thé bing mot nguyén tit cling loai, va diéu d6 khong hé
anh hudng gi dén bat ky hién tuong nao. Ngu?f)i ta c6 thé hoi: “Nhung cling loai nghia 1a thé nao?”
Va toi chi ¢ thé trd 101 ring, cdc nguyén tit cing loai cho phep thay thé 1an nhau, ma khong gay
ra moOt hau qua nao ! Phai chang, diéu ndy gay nén an tuong rang cac nha vat 1y luon luon nghién

‘G ~,9



ctu nhitng céi vo nghia? Nguyén tlr ¢ nhiéu loai khic nhau, va néu anh thay mot nguyén tir bang
mot nguyén tir khic loai, thi sé c6 thay ddi nao d6, con néu thay bang mot nguyén tir cling loai thi
khong c6 thay déi gi ca, va chiing ta khong bao gid thoat ra khoi cdi vong ludn quan. Nhung y
nghia thuc ctia khang dinh cta chiing ta 14 & chd: ¢6 ton tai nhitng nguyén tir cing loai va c6 thé
tim thdy nhitng nhém hay 16p nguyén ti, trong d6 phép thay thé€ nguyén tlr ndy biang nguyén tir
khac s& khong c6 mot ¥ nghia gi. Ma vi s6 lugng nguyén tlr trong mot miu con con nao dé clia
vat chét cling phai tinh bang mot s6 véi 23 chit s6 khong, cho nén biét duge ¢6 nhiing nguyén ti
doéng nhat va khong phai tat ca ching déu hoan toan khic nhau 1a diéu rdt quan trong. That vay,
diéu quan trong dé 1a: chiing ta c¢6 thé phan chia ching ra mot s6 c¢6 han (vai tram) loai khac
nhau, va mot khi da vay thi diéu chiing ta khang dinh - mot nguyén tir ¢6 thé thay thé bing mot
nguyén ti khac cung loai ma khong c6 anh hudng nao ca - da chia dung mot lugng thong tin
khong nhd. Trong co hoc luong tir, diéu d6 quan trong bac nhat. That dang tiéc 1a toi khong thé
giai thich dugc diéu d6 & day, du chi 1a mot phan thoi, vi bai giang nay danh cho nhiing ngudi
khong dugc chuén bi true vé todn hoc. Nhung d6i véi nhitng ngudi da c6 chudn bi thi d6 12 mot
vén dé rat 1y thid. Trong co hoc luong tir, khiang dinh - mot nguyén tir c6 thé thay thé bing nguyén
tu khac cung loai - dan t6i nhitng hé qua that bat ngo. N6 cho phép giai thich duoc mot hién tugng
ky la, quan sat thay trong héli: héli 1ong chay trong 6ng ma khong chiu mot stic can nao ca, tu né
chay va chay, ct thé khong bao gio dimg. N6 ciing 1a co s& cho toan bo hé thong tuin hoan cla
cac nguyén to va giai thich vi dau ma c6 nhiing luc gitr cho nguoi t6i khoi bién mat vao dat. & day,
toi khong thé néi ti mi vé nhitng diéu d6, ma chi muén nhidn manh vé tdm quan trong clia viéc
nghién cttu cic nguyén 1y da néu.

Bay gid, han 13 ban di dinh ninh rang cdc dinh luat vat 1y déu doi xiing d6i v6i moi bién ddi. Dé
ban dimg nghi nhu thé, t6i s& din ra mot vai thi du. Thit nhat 12 su bién ddi kich thudc. Néu ta 1am
mot cdi mdy, xong lam mot cdi khdc ma moi chi ti€t hoan toan giéng cac chi tiét tuong ing cta
mady kia, va cling lam diing bang chat liéu nhu thé€ nhung to hon hai Ian thi khong chac 1a n6 s&
hoat dong hoan toan giong nhu chi€c may ban dau. Ai da ting quen ti€p xuc v4i cdc nguyén tu
déu biét vé diéu do, boi vi néu toi thu nho may muoi ty 14n, thi nd chi con vén ven lai khoang nam
nguyén tl, ma véi nam nguyén tir thi khong thé 1am nén cdi may gi ca. Hién nhién 1a ching ta
khong thé thay ddi kich thu6c nhiéu dén nhu vay. Nhung trude khi ¢ biic tranh nguyén tir diy da
vé th€ gidi, thi nguoi ta quan niém nhu thé. C6 1€ ban thinh thoang da chi y t6i cdc bai bdo néi
ring c6 ngudi ndo d6 dung mot cai nha thd bing nhiing que diém, nhiéu ting, theo kiéu gotic hon
ca nhitng nha tho gotic nhat, ma lai cuc ky trang 1€ nita v.v... Nhung vi sao khong bao gio chiing
ta lai dung duoc nhitng nha tho that su giong nhu thé vé6i nhitng cay gb khéng 19, ciing dep va
ciing theo kiéu nhu vay? Cau tra 10i 1a: Néu ching ta dung mot nha thd nhu vay, thi né s& qué cao,
qud nang va s& sup d6. Pung nhu vay, vi ching ta da quén rang, lic so sanh hai vat thi phai doi tat
ca nhitng gi c6 trong hé! Do luc hiit cua Qua Pat cling tic dung 1én nha tho ti hon, cho nén mudn
so sanh vdi nha thd khong 16, thi ciing can phai tang luc hit clia Qua Pat tdc dung 1én né mot s6
1an tuong ting. Diéu nay con té hon nita. Boi vi Qua dat kich thudc to hon sé hiit manh hon nita, va
lic bdy gio cac xa cua anh s€ gay hét.

Galileo 14n dau tién phat hién ra rang cac dinh luat vat ly khong giit nguyén khi kich thuGc bién
ddi. Nhan xét vé do bén clia xuong va xa nha, ong da dua ra hinh anh nhu sau. Néu ta muén c6
mot con vat 16n, chiang han nhu hai l1dn cao hon, to hon va dai hon binh thudng, thi trong luong
ctia con vat do6 s€ tang 1én 8 1an, va nhu vay phai can t6i mot bd xuong chiu dugc mot stic nang 8
1an 16n hon. Nhung do bén clia mét xwong phu thudc kich thude tiét dién ngang ctia né; vi thé néu
tat ca cdc xuwong déu hai 1an 16n hon trudc, thi tiét dién ngang chi tang 1én bon lan, va chi chiu
duoc mot sitc niang gdp bon lan truéec ma thoi. Trong cudn sach “Trao déi vé hai nén khoa hoc
méi” clia Galileo, ban s& thdy nhitng hinh v& bo xuong tudng tuong clia mot con ché khdng 16 véi
nhitng ty 1é¢ hoan toan khdc. Toi cho rang Galileo da coi viéc phat minh ra su kién khong doi xiing



cua cdc dinh luat tu nhién doi véi viéc thay doi kich thudc Ay quan trong khong kém gi nhitng
dinh luat chuyén dong ma 6ng da phat minh, va chinh vi 1y do 4y ma ong di dua ca hai vao trong
cuon sach ctia minh.

Va day, mot thi du nita vé su khong doi xing cta dinh luat vat 1y. Néu anh & trong con tau vii tru
quay v6i van téc khong ddi ma khang dinh ring anh khong thé nhan biét diéu d6 thi that 13 sai
lam. Nguoc lai kia. Anh s€ thady ddu 6¢ minh quay. S€ con mot s6 ddau hiéu khac nita xuat hién; tat
ca cdc vat s€ bi ban vao thanh do luc 1i tam (anh goi thé€ ndo, tuy ¥ - toi hi vong rang trong phong
nay khong c¢6 nhiing gido su vat 1y day nam thd¢ nhat muén quay toi vé chd dé). Muon xac dinh
ring Qua Dat quay, c6 thé dung con lic hodc con quay, va c6 I& ban ciing di nghe néi ring trong
nhiéu dai thién van va vién bdo tang c6 treo con lac Fuco dung dé chitng minh Qua Pat quay ma
khong cin phai quan sit cdc ngodi sao. Chiing ta cé thé khong nhin 1én bau troi ma khang dinh
duoc 1a ching ta quay vé6i van toc khong déi ciing v6i Qua Pat, boi vi trong chuyén dong nhu vay,
céc dinh luat vat Iy khong con 12 khong thay ddi nita.

Nhiéu ngudi bao rang, su that Qua Dat quay tuong d6i vdi thién ha, va néi thém: néu quay thién
ha cling v6i Qua Dat thi cdc dinh luat s& khong thay déi. Nhung ban than t6i khong biét diéu gi s&
x4y ra, néu nhu chiing ta c6 thé quay toan bo Vi tru, va hién nay chiing ta ciing khong biét lam
diéu d6 nhu thé nao. Ciing giong nhu vay, hién nay ching ta khong c6 mot 1y thuyét nao miéu ta
anh hudng cta thién ha lén céc hién tugng & Qua Dat dé tir d6 (mot cach tu nhién, chit khong phai
12 két qua ctia su lira doi hay bia dat) c6 thé suy ra ring qudn tinh quay, cdc hiéu tng quay, ching
han nhu dang cong ctia mat nudc trong mot x6 nudc dang quay, tat ca nhitng cai d6 dugc giai
thich bang tic dung cua nhiing luc, do nhitng vat & ving lan can truc ti€p, gay nén. Cho tdi nay
chua rd diéu ay ding hay sai. C6 thé phai 1a nhu vay, nhu di néi trong nguyén ly Makho, song su
ding din ctia nguyén ly 4y con chua dugc chiing minh. Nhitng cau hoi nhu vay tra 16i bing thuc
nghiém s& don gian hon. Néu chiing ta quay vdi van t6c khong d6i so véi cdc tinh van, thi khi d6
lieu ching ta c6 s€ quan sat thay nhiing hién tugng dac biét nao khong? C6. Con néu ching ta &
trong con tau vii tru chuyén dong thang déu so véi cdc tinh van, thi trong trudng hop dy chiing ta
c6 thay hién tuong gi dac biét gi khong? Khong. D6 1a hai diéu hoan toan khiac nhau. Do d6
khong thé khang dinh: moi chuyén dong déu la tuong doi. Noi dung clia nguyén 1y tuong doi
khong phadi nhu thé. N6 chi khang dinh ring, & bén trong con tau khong thé nao phat hién duoc
chuyén dong thing déu (doi véi céc tinh van) clia no.

(Ky sau ding tiép)



