GIOI THIEU CAC PE THI

NHAN MOT BAI THI OLYMPIC VAT LY QUOC TE LAN THU 35
TAI POHANG, HAN QUOC NAM 2004, TiM HIEU VE KHi CAU

Bui Hai Ha (Ha Ngi)
Anh hudng cla vat ly trong cudc song la vé cing phong phd, da dang va dong mot vai trd then
chét, vi thé vat Iy da trd thanh mot linh vuc hang dau trong nén khoa hoc va cong nghé hién dai
clia xa hoi ngay nay. Hudng theo nhimng tiéu chi day y nghta do, cac bai thi Vat ly qudc té hang
nam déu dua trén nhirng cong trinh nghién citu vé tng dung clia Vat Iy tir nhitng budi dAu lich sr
nhan loai kéo dai dén hién tai va tuang lai.
Bai viét nay gidi thiéu vé mot Dé thi Ly thuyét clia ky thi Vat Iy qudc té 1an thar 35 tai Pohang, Han
Qudc ndm 2004 vira qua. V6i bai toan nay, chang ta sé cung tim hiéu vé chuyén dong clia mot khi
cau cling nhu nhimg yéu t6 anh hudng dén qua trinh bay Ién clia mot trong nhiing phuong tién di
chuyén d4u tién cla loai ngudi.

Mot khi cau chira day khi héli bay Ién cao trong bau khi
quyén Tréi dat. Thue t& cho thdy, cang lén cao thi 4p
suat va nhiét do khong khi cang gidm. Trong nhimg
céu héi dudi day, do khéng tinh dén anh hudng cla tai
trong ciing nhu kich thuc cla chung nén cé thé xem
rang v khi céu luén c6 dang hinh cau. Nhiét do cla
. héli bén trong vb khi cdu luén can bang vai nhiét do
. cla khéng khi bén ngoai, va coi tat ca cac khi déu la
khi ly twéng. Hang s6 khi ly tudng
R=831J/kmol.K ; khéi luong mol nguyén tir cla
héli va khéng khi lan Iurot la
M, = 400x10°kg/mol va M , =289x10°kg/mol, gia téc trong truong g = 98m/ s?.
Phén A

1) Cho biét &p suét ctia khong khi bén ngoai la P va nhiét dé Ia T. Ap sudt bén trong khi cau cao
hon ap sudt xung quanh do strc cang bé mat ctia vo khi cau. Khi cdu chira n mol khi héli ¢é ap
suétlaP + AP. Tim luc ndng F, téc dung Ién khi cau theo P va AP .

2) Trong mét ngay hé néng nuc cia Han Quéc, nhiét do khdng khi T & dé cao z tinh tir muc nudc
bién duoc cho bdi cong thirc: T(2) :T{l—ziJ trong khoang xac dinh 0< z<15km voi

0

z, =49%m va T, =303K . Ap sudt va mét dé khéng khi tai muc nude bién tuong tmg la
P, = 1L0atm=101x10°Pa va p, = 116kg/m®. Trong khoang xac dinh trén cla z, sy phy
thudc clia &p suét vao do cao tuéan theo cong thirc

P(2) = P{l—ij
z,

Hay biéu dién y theo z,, p, , P,va g. Dong thoi tim gid tr) bing s6 cla n6 véi hai chir s6 dang tin.
Xem gén diing gia toc trong trurong khéng thay déi theo dé cao.



Phén B
Khi mot khi c&u ¢6 vé lam béng cao su vai ban kinh & trang thai khong bi kéo gian la r, , duoc
bom cang dén ban kinh r (r >r,), thi bé mat vo khi cau mang thém mét nang lugng dan hdi do b
kéo cang. Theo mét ly thuyét don gidn, nang luong dan héi & mét nhiét do khdng déi T duoc tinh
béi cong thirc
U= 477.r02k.RT(2)I2 + i4 - 3)
A

Voi =L duoc goi la hé sé gidn cla khi cau, va k la mot hang s6 ¢ don vi mol/m?.
r.O
3) Biéu dién AP theo céc thong s6 cho & phuong trinh trén va vé phéc dé thi clia AP nhu 1a mét
ham s6 cia A =,
r.O

4) Hang s6 k néi trén c6 thé tinh duge tir luong khi cén thiét d& bom cang khi cau. Tai nhiét do
T,=30K ép sudt P, =210atm=101x10°Pa, mot khi cdu G trang thai khong gian
(A =1)chira n, = 125mol khi héli. Ngudi ta cén téng céng n=36n, = 45mol khi nay dé
bom khi c&u dén khi n6 c hé s6 gidn A = 156 cung nhiét d6 va ap suét. Hay biéu dién théng sé

khinh khi cdu a duoc dinh nghia béi a = kﬁ theon, n,va Avdi k, = ;;;‘_) . Tinh a v6i d6 chinh
0 0

xac dén hai chir s6 c6 nghia.

Phén C )

Nhidng nha tham hiém trang bi mét khi cau nhu trong phén (4) & trén mat bién (bom khi dén

A =15 voi n=36n, = 45mol héli & T, =303K va P, =latm= 101x10°Pa). Khéi lrong

téng cdng cta khi héli , vé khi cau, vé cac téi trong la M = 1,12kg. Ho diéu khién dé khi céu bét

déu bay lén.

5) Gid thigt rang khi cdu sé gan nhu ding lai & d6 cao z, noi ma lyc néng can béang véi tong

trong lugng. Tim z, va hé s6 gidn A, & do cao nay. Bé qua su tréi dat do gi6 cling nhu sy thoat

khi trong suét thai gian ma khi cau bay Ién.

LOI GIAI
Phan A

1) S dung phuang trinh trang thai khi Iy tuéng, ta tinh dugc

,ﬁ\, F thé tich cGia n mol khi Heli & ap suat P + AP va nhiét do T la
v =_RT (1.2)
P+AP
Trong khi d6, thé tich clia n’ mol khong khi & ap suét P va
nhietdo Tla v = RT
Nhu vay, khi cau chiém chd clla n'=n mol khong
P+AP
Y khi véi trong Iugng 1aM , .n'.g . Trong lugng cla lugng khi b

chiém ché nay chinh bang Iuc nang (luc ddy Archimede) tac
dung lén khi cau:




P
P+AP
2) Hiéu ap suat gitta hai diém c6 chénh léch d6 cao z 1a — pgz khi mat do khi la o khong ddi. Xét
sur bign thién clia ap suét nhu mot ham s6 clia do cao, ching ta thu duoc:

dP _ Py P

P o9 = TO.?.g (2.1)
& day ta st dung cong thirc thu dugc tir phuong trinh trang thai khi ly tudng. Thay phuong trinh vé
bién thién &p suat cho & dé bai, va T /T, =1-z/ z,vao ca hai vé clia phuong trinh (2.1), ta thu
duac

Fg =M,.ng (1.3)

_ PoZod _ 116x49x10*x98 _
TR T 100 -
Gia tri thod man yéu cu dé bai la 5.5
Phan B
3) Cong can dé lam tang ban kinh khi cau tur r dén r+dr dugi do chénh léch ap sudt AP la
dW = 471 >APdr (3.1), trong khi d6 do tang cla thé nang dan hoi la

552 (2.2)

6
dw = (Z—Ujdr = 477.k.RT(4r - 4r°—5]dr (32)
r

r

Déng nhét hai cong thic tinh dW ta thu dugce
6
AP = 4kRT(E —r%j = MR (1 —i?j (3:3)
ror rh \A A
D6 thi cla ham s6 AP = f(A)tang nhanh & khodng gi4 tri dau tién va dat cuc dai tai
A =7"® = 138va gidm ti & nghich véi A véi nhitng gia tri A I6n. Ta phac hoa dugc dd thi clia
Apnhu hinh vé

4) TU phuong trinh trang théi
RVe = bRT, 4.1)
Vi V, la thé tich & trang thai khong gian clia vo khi cau.



O thé tich Vv = A%/, chira n mol, &p dung phuang trinh trang thai cho khi bén trong khi cau ¢ T=T,

ta thu dugc ap suat bén trong la:

P =nRT,/V=—"_p (4.2)
n

3
0

Mat khac, két qua thu dugc & cau 3 tai T=T,

ART (1 1 1 1
P =P,+AP=P,+——| =-—|=|1+a =—-— | |P 4.3
in 0 0 ro (A /17j ( /1 A7jj 0 )

Déng nhét 2 phuang trinh (4.2) va (4.3) ta tinh dugc a
n/(n,A*)-1
1 1
A A
Thay s6 n/nj=3.6 va A =15 ta c6 a=0.110
Phan C
5) Luc nang khinh khi c&u trong phan 1 phai can bang vdi tong khéi luong M,=1.12kg
Nhu vay, tir phuong trinh (1.3), @ trang thai can bang thi
P _ M;
P+AP M,n
Mat khac, ap dung lai phuong trinh trang thai véi khi Heli chita trong thé tich
4

=37 = g 7T,° = A%V, véinhiét do T va ap suét P clia khong khi bén ngoai, ta thu dugc

a= (4.4)

(5.1)

nRT _ Poli (5.2)

0 TO nO

Cho n mol khi héli. Cac phuang trinh (3.3), (5.1) va (5.2) cho phép tinh dugc 3 4n s6 P, AP va A
theo T va cac thong s6 khac. Rit p + Ap tir (5.2) réi thay vao (5.1), ta duac:

(P+AP) P =

BE,}P’ = ﬂ (5.3)
PR T M ,n,
Mat khac, thay AP tur (3.3) vao (5.2), ta dugc:
P/13 + 4kRT AZ(lo_%j - Poll
ro A T, N,
Hay
Plop_n_ aAZ(l—isj (5.4)
PR T Ny A
¢ déy ta da dung dinh nghta clia a mot 1an nita.
Can bang cac vé clia phuong trinh (5.3) va (5.4) ta thu dugc phuong trinh clia A
Az[l—iﬁj = i(n —&J = 454 (5.5)
A an, M,

Nghiém ctia A thu dugc



454

A =———=454: ), 0213 (5.6)
1- 3
4.54
Pé tim d6 cao ma khi cau dat duac, ta thay (P/P,)/(T/T,) trén vé trai cda (5.3) nhu mot ham clia do
cao cho @ phan 2
y-1
z
Plopofp-2 Al = Mr _ 310 (5.7)
P T z, M N,

Nghiém cla phuong trinh (5.7) cho z; v6i A, = 213 va y—1=45la

1/45
2, = 49x 1(ﬂj ~10.9km
213

Vay dap s6 theo yéu cau clia dé baila A, = 2.1 va z,= 11km.

Nhan xét:
B cao z, duge nhac dén trong bai toan dugc goi la D6 cao trdn cla khi céu. Thuong thi, khi

mudn khi cau bay Ién cao hon, tirc la tang dé cao tran, ngudi ta bd bat cac tai trong ra khéi khi cau
(céc tai trong thurdng la cac bao cét). Trong thuc té, khi Ién dén do cao tran, luc néng triét tiéu
trong lurc toan phén, nhung khi cau chua dimng lai han vi van téc lic dau khac khong, tuy nhién su
bay Ién cla khi cdu thuong la rét chdm nén do dich chuyén nay la khéng dang ké, do dé ta co thé
coi gan duing la do cao tran chinh la dé cao ma tai do, lurc néng triét tiéu trong lrong toan phan.

Bai toan da duwra ra mot md hinh don gidn hoé vé chuyén dong cla khi céu trong khi quyén Tréi
bat. Qua do gitip cho ching ta tra Ioi dugc nhitng cdu hdi nhu: Khi cau bay Ién nhu thé nao? N6
c6 thé bay Ién mai va vuot qua duoc tang Ozon d& vao vi tru hay khéng? hodc lam thé nao dé
tang do cao tran cta khinh khi cdu. D6 chinh la nhitng img dung rat gan gai cda vét ly trong doi
s6ng hang ngay. Bai toan thé hién rét rd nét tinh séu séc cla cac dinh ludt vét ly ciing nhur nghé
thuét tur duy trong nhiing bai toan vét ly so cap.

Chi y: Cac ban ¢6 nhu cau vé dé thi Olympic Vat Iy quéc té nam 2004 cung véi dap an
(ban dich tiéng Viét cing nhu nguyén ban tiéng Anh), xin lién hé truc tiép vdi Toa Soan.

- -

Tim HIEU SAU THEM VAT LY SO AP

CHUYEN BONG TRON: PEU VA KHONG PEU

Chuyén dong tron la dang chuyén dong thudng gap trong ki thuat va trong thuyc té. Viec
gidi bai toan chuyén dong tron c6 y nghia quan trong. Trudc hét ching ta hdy nhac lai vai khai
niém ca ban.

Gia st vat (chat diém) chuyén dong tron. Van toc géc « duoc dinh
nghia la giGi han cuta ti s6 gilta goc quayAd cua ban kinh di qua vat va thoi
gian At dé quay goc do, khi At tién dén khong :

=29 whi at - 0.
At
G6c quay duoc do bang radian, vi vay van téc goc trong hé SI duoc do bang
rad/s (hay 1/s). Do 16n V cua vécto van toc trong chuyén dong tron dugc goi



12 van t6c dai. Van toc géc va van toc dai & thoi diém bat ki lién hé nhau boi
hé thiic V =«R, & day R 1a ban kinh cua quy dao.

Chuyén dong tron duoc goi 1a déu néu do 16n van toc dai (va do dé
van t6c goc) khong thay déi theo thdi gian, trong trudng hop nguoc lai thi
chuyén dong goi 1a tron, khong déu. D6i v6i chuyén dong tron déu ngudi ta
dua vao khdi niém chu ki va tan s6. Chu ki chuyén dong 1a khoang thoi gian
T vat chuyén dong duoc tron mot vong. Tan s6 f 12 s6 vong vat quay duoc
trong mot don vi thoi gian. Dé thdy T=1/f va w=2nf =2n/T.

Trong chuyén dong tron déu gia t6c dugc tinh theo cong thic

=— =w’R. Vecto gia toc luon hudng vao tam quy dao vi vay dugc goi la

gia toc huéng tam. Theo dinh luat II Newton F=ma, & day F 12 tong hop céc
luc do vat khic tdc dung 1én vat. Vi trong chuyén dong tron déu vecto gia toc
a luon hudng vao tam nén F ciing huéng vao tam, do d6 nd duogc goi 1a luc
huéng tam. Cin luu ¥ rang luc huéng tam khong phai 1a mot luc gi huyén bi
dac biét, xuat hién do vat chuyén dong tron, ma do 1a téng hop cic luc cua
nhitng vat khic tac dung 1én vat. Vi vay khi bat ddu giai mot bai toan vé
chuyén dong tron nén biéu dién cac luc thuc su tic dung Ién vat, chi khong
phai 1a luc huéng tam.

Hinh 1.

Trong chuyén dong tron, khong déu vecto gia toc khong huéng vao
tam quay, vi th€ nén phan tich n6é thanh hai thanh phan a va a, (H.1).
Thanh phan & huéng theo tiép tuyén quy dao va duoc goi la gia toc tiép
tuyén. N6 dic trung cho mic do bién d6i nhanh cham cta do 16n van toc.
Thanh phan a hudng theo phéap tuyén quy dao vao tam quay va dugc goi la
gia toc phap tuyén (hay gia toc huéng tam). PO 16n cua gia téc phap tuyén &
thoi diém bat ki duoc tinh theo cong thic:

V? N oN 1N A A ANT N A g a1
a :?:oozR,trong do V va « 1a van toc dai va van toc goc o thoi

n

diém d6. T hinh vé rd rang rang trong chuyén dong tron khong déu hinh
chiéu cta vecto gia toc a trén truc x (huéng doc theo ban kinh vao tam quay)



luon bing a, . Pay 1a co sO dé giai nhiéu bai toan chuyén dong tron khong
déu.

Bai 1. Mot cdi dia quay tron quanh truc thang ditng va di qua tam ciia né.
Trén dia c6 mot qud cau nho dugc noi vdi truc nho soi day manh dai . Ddy
ldp véi truc mot géc o (H.2). Phdi quay hé véi chu ki bang bao nhiéu dé qud
cdu khong roi khoi mdt dia?

Hinh 2.

Qua cau chuyén dong tron déu trén dudng tron ban kinh bang |sina
vGi van toc gbc 2n/T va véi gia toc a=(277/T)’Isina , 6 day T la chu ki
quay. Qua cau chiu tac dung clia trong luc mg, luc ciang cua day F. va phan
luc N cua dia. Phuong trinh dinh luat I Niuton:

mg+N+F. =ma.

Chiéu phuong trinh vecto nay 1én truc x vuéng goc véi soi day, ta co:

mgsina — Nsing = macosa.

T d6: N=m(g-a/tga). Qua cau khong roi khoi mat dia néu phan luc
N >0, tifc 1a: a<g.tga. Thay gia toc a qua chu ki T theo biéu thitc & trén ta

duoc:
T=22mr1 /I—cosa .
g

D&u bang trong biéu thitc nay tng véi trudng hop qué cau nam & gidi han cla sy rdi khoi
mat dia, tirc 1a co thé coi 1a ti€p xtc ma ciing co thé coi la khong con tiép xdc véi dia nira (trén thuc
t€ trudng hgp nay khong co y nghia gi quan trong), vi vy co thé coi cu tra I6i hop Ii la ing véi ddu
|6n hon.

Bai 2. Mot qud cau nhd khoi luong m duoc treo bang mot soi day mdanh. Kéo
qud cdu dé soi day ndm theo phuong ngang roi thd ra. Hay tim luc cdng cia
sot ddy khi né lap vdi phuong nam ngang mot géc bang 30°

A




DPay 12 bai toan vé chuyén dong tron, khong déu. Qua cau chiu tdc
dung cua trong luc mg va luc cang F. cua soi day (H.3). Hai luc nay gay ra
gia toc a cua qua ciu, khong huéng vao tam O. Theo dinh luat II Newton:

F.+mg=ma
Chiéu phuong trinh vecto nay 1én truc X ta duoc:

F. —mgsina =ma,,

trong d6 a, =V?/R, v6i V la van t6c cla qua cdu, R 1a chiéu dai sgi day. Tu
dinh luat bao toan co nang suy ra:

mgRsina =mV?/2.
Tl 3 phuong trinh trén tinh duge luc cang cla sgi day:
F. =3mgsina =3mg/ 2.

Bai 3. Mot cdi dia c6 thé quay xung quanh truc thdng diing, vuéng goéc voi
dia va di qua tdm cua né. Trén dia c6 mot vdt khoi luong M. o) mdt trén cua
khoi M ¢6 mot vdt nhd khoi luong m. Vdat m duoc noi voi truc nho mot soi
ddy mdnh (Hinh 4). Quay dia (cing vdat M va m) nhanh dan 1én, tiic la vdn
toc goc tang ddan. Ma sat gifta dia va khoi M khong ddng ké. Hoi vdi vdn toc
géc bdng bao nhiéu thi khoi M bdt ddu truot ra khdi dudi vdat m, biét hé so
ma sdt truot giita vdt m va khoi M bang k.

Trude hét ta hay tim van toc géc « ma khoi M chua trugt ra phia dudi
vat m, tic 1a m va M cung quay v6i nhau. Trong truong hop nay ching
chuyén dong theo dudng tron, ban kinh R va véi gia toc huéng tam a = w’R

Hinh 4.



Trong hé c6 nhiéu vat va nhiéu luc tdc dung. Dé khong lam cho hinh
v€ qua 101, trén hinh cac véc to luc dugce ky hiéu nhu 1a cac do 16n clia ching.
Vat m chiu tdc dung cua trong luc mg, phan luc N ctia khoi M, luc cang F.
cua soi day va luc ma sat nghi F._ (do M tac dung). Theo dinh luat IT Newton
tong hop céc luc nay phai huéng vao truc quay. Tir d6 suy ra luc ma sdt phai
huéng song song soi day. Theo dinh luat III Newton vat m ciing tdc dung lén
khoi M mot luc ma sét ¢ cuing do 16n nhung nguoc chiéu.

Khoi M chiu tdc dung cua trong luc Mg, ap luc N cta vatm (c6 do
16n bang trong luong mg cta nd) va luc ma sat nghi F, ctia vat m, phan luc
N, cuia dia. Phuong trinh chuyén dong ctia kh6i M chiéu lén truc song song
v6i sgi day c6 dang: F, = Mw’R .Khdi M s€ khong trugt ra khoi vat m néu do
16n clia luc ma sat nghi nho hon gia tri cuc dai cia né (bang luc ma sat
truot), tic la :

F.<kmg, - MR <kmg

Tur d6 suy ra rang khoi M bat dau trugt ra khoi phia dudi vat m khi van téc
goc dat gia tri:

w=.|XMmg
MR

Bai 4. Mot nha du hanh vii tru ngoi trén Hod tinh do chu ky quay cua con
ldc hinh nén (mot vdt nhd treo vao soi ddy, chuyén dong tron trong mdt
phdng ndm ngang véi van toc khong doi, khi dé day treo quét thanh mot hinh
non) nhdn duoc két qud T=3s. Po dai cua ddy L=1m. Goc tao bdi soi ddy va
phuong thang dimg o =30° . Hdy tim gia toc roi tu do trén Hod tinh.

Vat chuyén dong theo dudng tron ban kinh Lsina véi van toc géc
2n/T va gia toc a=(2m/T)?Lsina . Vat m chiu tdc dung cua luyc cing F. cla
day treo, trong luc mg', & day g’ 1a gia toc roi tu do trén Hoa tinh. Phuong
trinh chuyén dong cua vat c6 dang:



F. +mg =ma.

Tur hinh 5 10 rang ma/(mg) = tga . Thé biéu thiic clia a & trén vao s& tim dugc
gia toc roi tu do trén Hoa tinh:

21L cosa m
=SB0 o380
T S
Bai 5. Mot qud cdu duoc gan co dinh trén mdt ban nam ngang. T dinh A
cia qud cdu mot vdat nhd bdt ddu truot khong ma sdt voi van toc ban ddu
bang 0. Hoi vdt sé cham vao mdt ban duci mot géc B bang bao nhiéu?

Hinh 6.

Gia str ban kinh qua cdu bing R (H.6). Chuyén dong clia vat trén mat
qua ciu cho dén khi roi khoi n6 1a chuyén dong tron khong déu vdi béan kinh
quy dao bang R. Trudc hét chiing ta tim goc a va van toc V cta vat khi roi
khoi mat qua cau. Vat chiu tac dung cua trong luc mgva phan luc phép tuyén
N clia qué cAu. Phuong trinh chuyén dong ctia vat chi€u lén truc X ¢6 dang:

mgcosa —N =ma,,,

V32 . . . . e . . .
6 day a, = = la gia toc phap tuyén. Vao thoi diém vat roi khoi mat qua cau
thi N=0, vi vay ta duoc:

V?=gRcosa .

Pé tim V va a cin c¢6 thém mot phuong trinh nita. St dung dinh luat bao
toan co nang:
mv?
2
Giai hé hai phuong trinh véi cdc 4n1a V va a ta tim dugc :
cosa=2/3 V=, 20R/3.

=mg(R-Rcosn) = V?=2gR(1-cosa)

Bay gid ching ta tim van toc V, cua vat khi cham vao mat ban. Dung
dinh luat bao toan co niang: co ning cla vat tai dinh hinh cdu bing co nang
khi vat cham ban.



2
2mgR= m\2/1 ,

tir d6 tinh duoc V, =2,/gR. Trong khoang thoi gian tir lic roi mat qua cau dén
khi cham mat ban thanh phan van téc theo phuong ngang cua vat khong thay
déi. Vi vay néu goi géc roi cuia vat khi cham ban 1a B thi ta co:

Vcosa =V, cos.

Thay cac biéu thitc ciia V, V, va cosa da tim duoc ¢ trén vao sé tinh

V6

duoc: B= arcos? =74.

Bai tap:
1. Mot vat nho dugc buoc vao dinh cta hinh nén thang ding xoay bing mot
soi chi dai | (H.7). Toan bo hé thong quay tron xung quanh truc thiang diing
cua hinh nén. Véi s6 vong quay tr%rifi mot don vi thoi gian bang bao nhiéu
thi vat nho khong nang 1én khoi matkinh nén ? Cho géc mé & dinh ctia hinh
nén 2a =120 N

2. Mot cai dia c6 thé quay xung quanh truc thang ding, vuong géc véi dia
va di qua tam cta no. Trén dia c6 mot vat khoi luong M va & mat trén cia
khoi M cé mot vat nho khoi luong m. Vat dugc noi vé6i truc nho sgi day
manh (H.4). Quay dia (cung khoi M va vat m) nhanh dan 1én, tic 1a van t6c
goc tang dan. Coi ma sdt gifta vat m va khoi M 1a nho khong dang ké . Hoi
véi van téc goc bang bao nhiéu thi khoi M bat ddu truot ra khoi dudi vat m,
biét hé s6 ma sat truot gitta dia va khoi M bang k.
3. Mot qua cau ban kinh R=54c¢m, duoc gan chit vao mot ban nam ngang.
Mot vién bi nho bat dau trugt khong ma sat tir dinh clia qua cau. Hoi sau khi
roi xuéng mit ban vién bi ndy lén do cao cuc dai bing bao nhiéu néu va
cham gitta né véi mét ban 1a va cham dan hoi?.
16 Linh
(Suu tam & gioi thiéu)
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Cla sb nhin ra th& gidi:

Chao don nam 2005 - Nam Vat ly thé gidi!

Hoi nghi Toan thé Lién hop qudc da thong qua nghi quyét A/58/L.6 tuyén
bo 2005 la Nam Vat Iy qudc t€ (International Year of Physics). Hiép hoi

Vat ly va ing dung qudc té (IUPAP) va cac Hai vat Iy khac trén thé gi6i da
tuyén bé nam 2005 |a nam Vat ly thé gi6i (World Year of Physics). Su bao
trg clia Lién hop qudc sé la mot budc khac bado dam su thanh cong cla

sang kién do.

Theo tai lieu GA/10243 clia cudc hop bao clia Lién hap quéc,

Hoi nghi Toan thé Lién hop quéc da mai t6 chic Gido duc,
Khoa hoc va Van hoéa cla Lién hop quéc (UNESCO) dimng ra t6

chirc cac hoat dong hudng ing Nam Vat Iy qudc t€, hap tac véi
cac hoi va cac tap thé cac nha vat Iy trén toan thé gidi, trong d6 co nhitng nudc dang

ISSAC NEWTON BA CO THE PHAT
MINH RA DINH LUAT HAP DAN SOM
HON NHIEU NEU WILLIAM TELLS
KHAONG PT 1L ANG THANG OUA

phéat trién. Muc dich clia Nam Vat ly
thé giéi sé khong chi 1a ton vinh
nhirng tri tué vi dai nhat trong Vat Iy
hoc thé ky 20 ma n6 con la co hoi
dé moi xa hoi, moi dan toc thay
dugc su tién trién va tdm quan trong
cla mét trong nhiing Iinh vuc I6n
clia khoa hoc.

Nam Vat ly thé gi6i cling sé la dip
dé bat dau nhitng cudc tranh luan
cO y nghia tuong lai vé nhu cau
nghién ctru khoa hoc to I6n trong
thé ky 21. Céc cudc tranh luan cling
can phai lién hé vai cac van dé xa
hoi di lién véi thuc hanh khoa hoc
no6i chung va vat ly noi riéng. Trach
nhiém dao durc cla cac nha vat ly la
vo cling to I6n. Nam vat Iy quoc té
sé cho phép moi ngudi dang lam

viéc, dac biét la phu nit, tham gia tich cuc hon vao su phat trién clia nghién ctru khoa
hoc. Cac nudc trén thé gidi dang chuan bi nhirng hoat dong cu thé dé hudng tng



Nam Vat ly quoc té dudi su bao trg clia UNESCO. Nam Vat ly thé gidi sé duoc khai
mac tai tru s UNESCO 6 Paris tir 13 dén 15 thang Gléng nam 2005.

Phuong Anh

Tranh vui vat ly: su that vé Newton va dinh luat van vat hap dan

SO TAY KIEN THUC TRE

Piéu tha vi trong quéc ky nuéec CH Phap

Ty do, binh ddng va bdc di cé [réng’] bang
nhau!!ll??2?

Ché&c nhiéu ban biét quéc ky cla nudc Phap. N6 gdm 3 dai mau
xanh, trdng va do hop thanh, tuang trung cho Tu do, Binh dang va
Béc ai. Thoat nhin thi 3 dai mau &y rong bang nhau, song néu ding
thudc do thi sé thay chung khong phai rong nhu nhau ma co ti 1é 30:33:37. Tai sao
lai phdi lam nhu vay, dudi day 1a cau chuyén tha vi vé 14 co nay:

Ldc dau khi lam quéc ky Phap, ngudi ta ciing lam ba dai mau c6 do rong bang nhau.
Nhung sau khi cd lam xong thi c6 cdm giac nhu phan mau xanh rong hon phan mau
dd. Thé Ia chinh phli Phap mai mét s6 chuyén gia quang hoc dé nghién citu van dé
nay, va tim duoc ti 1& thich hop vé& do rong clia 3 dai mau nhu trén dé khi nhin thi
th&y chiing c6 d6 rong bang nhau.

Co thé gidi thich diéu nay dua trén hién tuong tan sac anh sang do Newton lan dau
tién phat hién ra. Anh sang mau khac nhau (c6 budc séng khac nhau) bi léch du6i
nhiing goc khac nhau khi di qua lang kinh hay cac quang cu thuy tinh. Thuy tinh thé
clia mat chdng ta giéng nhu mot thau kinh 16i, cling lam cho tia sang tan xa va tu tiéu
tai mot diém & trén day mat. Khi anh sang xanh di qua thuy tinh thé clia mat nguoi
va tu tiéu lai thi “Ién hon” so véi su tu tiéu cla clia anh sang dé . Vi vay khi dat mot
vat thé mau xanh va mot vat thé mau dd cé kich thudc nhu nhau, & cach xa mat mot
khodng bang nhau, thi chiing ta thdy c6 vé nhu vat thé mau xanh 16n hon mét chuit.

Hoang Huong
Géc thur gidn
Dau la diéu khac biét gitta mét nha vat ly, mét ky su va mét nha toan
hoc???
N&u ky su di vao phong va thady mot dam chay , mot x6 nudc & goc phong thi 6ng ta s& dem xo
nudc téi doi vao dam chay.
Con néu la nha Vat Ly, 6ng ta sé 18y x6 nudc, tudi xung quanh dam chay va dé no
tu tat.
Téi lugt nha toan hoc, 6ng ta vao phong, khang dinh ¢ cach x(t Iy va ... di ra
ngoai.




D6 vui ky nay.

Thuyén buém ngay nay dugc thiét k& sao cho co thé di dugc ngay ca khi nguoc
gi6. Hé théng gdm co hai chiéc buém moét I6n mét nhd, dat canh nhau, ¢6 thé diéu
chinh dugc goc léch so vdi truc thuyén. Ban hay cho bi€t cach bo tri khi do va giai
thich nguyén nhan ?

10 phan qua hép dan dang chd doi nhitng ban gt thur sém nhét vai I6i gidi dung
nhét (theo dau buru dién )
Van Diing

PE RA KY NAY
TRUNG HOC cO S&

CS1/14. Mot 6 to xudt phat tir diém A trén dudng cdi dé€ di dén di€ém B trén
bai d6 xe. Khoang cach tir B dén dudng cdi 1a BC = h. Van toc cta 0 to trén
duong cai la v, va trén bai xe 1a v, (v, >v,). Hoi 0 to phai roi duong céi tir
diém D cach diém C mot khoang bao nhiéu dé thoi gian tr A dén B 12 ngéan
nhat.

Duong Thi Lién Phuong — thi xd Ha Tinh

= TTw

=

>
wh
ar-----

CS2/14. Nguoi ta dat mot vién bi diac bang sit ban kinh R=6cm da duogc
nung néng téi nhiét do t =325°C 1én mot khoi nude da rat 16n & 0°C. Hoi
vién bi chui vao nudc da dén do sau bao nhiéu? Bo qua su dan nhiét cua nudc
da va do néng lén cua dd dia tan. Cho khoi luong riéng cha sat 1a
D =780kg/m*, clia nudc da 1a D, =91%g/m°. Nhiét dung riéng cla sit 1a
C = 4601 /kg do. Nhiét néng chay clia nuéc da 1a A =3400°J/kg. Thé tich

khai cau duge tinh theo cong thiic V = gnR3 v6i R 1a ban kinh.
Lé Hoang Mai Khanh (Nha Trang)

CS3/14. Dé x4c dinh vi tri chd bi chap cia mot day doi dién thoai dai 4km,
nguoi ta n6i phia dau day véi nguon dién c6 hiéu dién thé 15V; mot ampe ké



(c6 dién trd khong dang ké) mic trong mach & phia ngudn dién thi thay khi
dau day kia bi tdch ra thi ampe k€ chi |, =1A, néu dau day kia bi n6i tat thi
ampe k€& chi 1, =18A. Tim vi tri ché bi hong va dién trd ctia phan day bi
chap. Cho biét dién tré cia mot don vi dai ciia day don 1a p = 1252/ km.
Phan Van Hoang (Thanh Hod)
CS4/14. Néu phuong 4n thuc nghiém dé x4c dinh khoi luong riéng cua chat
16ng. Dung cu gdém: 1 c6¢c dung chat 16ng can xac dinh khoi luong riéng, 1
binh dung nudc nguyén chat, mot 6ng nghiém thanh mong c¢6 vach chia dén
mm, mat it hat chi du dung.
Nguyén Hoang Anh (Quang Binh)

TRUNG HOC PHO THONG

TH1/14. Mot soi day manh, dong nhat khoi lugng m nim trén hai mat phing
nghiéng géc 8 nhu hinh v&. Hé s6 ma sét giita day va hai mat phang nghiéng
12 1. Hé can bing va doi xting véi mat phang di qua giao tuyén ctia hai mat
nghiéng. Ho6i phan day dai nhat cé thé duoc, khong ti€p xiic v6i hai mat
phang nghiéng 12 bao nhiéu? Gid tri géc 6 16n nhat la bao nhiéu?

Huynh Lé Huy (TP. H6 Chi Minh) st

TH2/14. Mot vat duoc ném lén theo phuong thang ding tir mat dat. Khoang
cach 1 gifta vat d6 va mot ngudi quan sat ditng yén thay doi theo thoi gian
theo quy luat dugc biéu dién trén hinh v&. Hoi ngudi quan sat ding & do cao
ndo va cdch dudng chuyén dong cta vat bao xa? Van t6c ban ddu cua vat
bang bao nhiéu? Cdc dai luong 1,1, va |,1a da biét, gia toc trong trudng 12 g.

Luu Céng Toan (Nam Dinh)



TH3/14. Mot mol khi 1y tudng thuc hién chu trinh géom cdc qud trinh sau:
qud trinh doan nhiét AB, qu4 trinh dang nhiét BC & nhiét do T,, qué trinh
dang tich CD va qu4 trinh dang nhiét DA & nhiét do T, = oT,. Hay x4c dinh ty
s0 V. /V, theo a va hé s6 y dé cong ma khi nhan dugc trong chu trinh trén
bing khong. Biéu dién chu trinh trén gian d6 p — V. Bién luan theo a .

Pham Nam Long (Ha NO1) st
TH4/14. C6 21 tu dién giong hét nhau déu c6 dién dung C mac noi tiép véi
nhau roi mac vao mot nguodn ¢ hiéu dién th€ U. Sau khi céc tu da nap dién
xong, bo ngudn dién di va mot trong s6 cdc tu dién duoc mac nguoc lai, tic
12 d4o vi tri hai ban cua tu dién do, ngudi ta mac bo tu dé véi mot dién tro R.
Tinh dién lugng chay qua dién tré R va nhiét lugng toa ra & dién trg do.

An Hoang Trung (Nghé An)

THS5/14. Mot binh hinh cau ban kinh 16n, chita ddy mot chat 1ong khong
chiu nén, c6 khoi luong riéng 12 p va hang s6 dién moi €. Chat 16ng tich dién
déu v6i mat do dién tich 1a 0. Trong binh c¢6 hai qua ciu nho giong hét nhau,
khong tich dién, dugc 1am bang chat dién moi, ban kinh r va khoi luong
riéeng p,. Hoi cdc qua cAu ndm & dau? Cho gia toc roi tu do 1a g. Bo qua su
phan cuc cta cac qua cau.

Quang Tu (TP. H6 Chi Minh) st

CHUY: a) Han cudi ciing nhdn 1oi gidi 1a 10/12/2004

b) Bat dau tir s6 VL&TT 13, Ban nao gui téi Toa soan som nhdt loi gidi
diing cua bai THS, sé duoc Cong ty FINTEC tdng mot mdy tinh khoa hoc
Canon F-720.

¢) Cdc ban gui loi gidi chi y: Moi bai giai trén 01 to gidy riéng, c6 ghi ro
ho tén, dia chi 16p va truong dang hoc.

GIAI PE KY TRUGC

TRUNG HOC cO S&

CS1/11.  Hai nguoi di xe dap vdi vdn téc khong doi xudt phat dong thoi di
lai gdp nhau: moét nguoi di tir A dén B va nguoi kia di tir B dén A. Sau khi gdp
nhau tai diém cdch A 8km, hai nguoi tiép tuc chuyén dong. Sau khi dén dich
hai nguoi quay ngay trd vé va gdp nhau lan thir 2. Xdc dinh khodng cdch cé
thé tir diém gdp nhau ldn thit 2 dén B.

Giai: Tru6c hét phai luu y ring quang dudng tong cong ma hai xe dap di
dugc ké tir Iic xuat phat t6i 1an gap nhau thit nhét (chinh 1a khoang cdch AB)
bing mot nlra quing dudng téng cong ma hai xe di duoc tir 14n gap nhau thi
nhat dén 1an gip nhau thd hai. Vi van t6c cua hai xe khong déi, nén tir lic



xudt phat dén khi gap nhau lan thit nhat, moéi nguoi di duoc quang duong
bang mot nira quiang dudng ma ho di duoc tir 1dn gap nhau thi nhat t6i 1an
gip nhau thit hai. Boi vay, néu ky hiéu diém gip nhau thit nhat va diém gap
nhau thit hai 1an luot 1a C va D, ta c6 thé viét phuong trinh lién hé céc quing
duodng, chang han nhu ctia nguoi di xe dap thit nhat:

2AC=CB+BD =AB-AC+BD
Thay vao phuong trinh trén gia tri cia AC = 8km, ta duoc:

BD =24- AB (1)
Dé dang thay rang:
0<BD< AB (2)
Tu (1) va (2) ta tim duoc:
12< AB< 24 (3)

Rut AB tir (1) roi thay vao (3), ta nhan dugc khoang gia tri kha di ctia khoang
céach tir di€m gap nhau lan thit hai dén diém B:

0<BD <12km.

Cdc ban c6 1oi gidi diung: Nguyén Thanh N¢oi 11T, THPT Nguyén Du, Tp. Bu6n Ma Thuot, DakLak; Lé
Hoang Hiép 9/1, THCS Lé Van Thiém, Vuwong Bing Viét 8,, THCS Nam Ha, Ha Tinh; Trdn Minh Chién 3°,
Tiéu Hoc Nguyén Thdi Binh, Tp. Hé Chi Minh; Ddng Minh Hoang, Nguyén Trung Qudn 10A3K33, THPT
Phan Boi Chau, Nghé An; Ha Kim Dung, Bii Piic Hudn 11Lg, THPT Hing Vuong, Phi The; Pao Lé
Giang 11Ly, THPT Chuyén Thai Nguyén; Ngé Piic Thanh 10F, THPT Lam Son, Thanh Hoa.

CS2/11. Nguoi ta dun mot hén hop gom nudc da va mot chdt ran A dé néng
chdy trong binh cdch nhiét nho mot ddy dun dién cé cong sudt khong doi.
Ban ddau khoi luong ciia hai chdt la nhu nhau va cé nhiét do la -20°C. Sy
phu thudc ciia nhiét do hén hop theo thoi gian dun duogc biéu dién bang do
thi nhu hinh vé. Hay xdc dinh nhiét nong chdy va nhiét dung riéng o trang
thdi long cua chdt ran A. Cho nhiét dung riéng cua noc dd la 2100J/kg do va
ciia chdt A & trang thdi rdan la 1200J/(kg.do). Cho rdng chi ¢é su trao doi
nhiét giita ddy dun dién va hon hop trén.

— — » T (phiit)

Giai: Tir d6 thi ta thdy: Trong 10 phut dau, nhiét do ctia hén hgp tang 10°C;
trong 15 phiit ti€p theo, chit ran A néng chay & -10°C; 15 phiit ti€p theo hén



hop gom nudc da va chat 16ng A tiang nhiét do thém 10°C va cudi cung nudc
da néng chay. Ky hiéu m 1a khoi luong ctia moéi chat, g 1a nhiét lugng do day
dun dién toa ra trong mot phit, A1a nhiét nong chay va C la nhiét dung riéng
clia chat 16ng A, ta ¢6 cac phuong trinh can bang nhiét cho timg giai doan:
(2100+1200ma0° =10q (1)

Am=15q 2)

(2100+ C)m10° =159 (3)

Tu (1) va (2) ta tim duoc: A =49500) / kg

Tir (2), (3) va gia tri A ta tim duogc C = 28501/ kg do.

Cdc ban cé loi gidi ding: Lé Hoang Sang 9°, THCS V6 Thi Sau, Bac Liéu; Ong Thé’Dué 11B,
THPT Ngo Si Lién, Bac Giang; Nguyén Huy Hiép 10Ly, THPT Chuyén Bac Ninh; Nguyén Trdn
Tudn Anh 168/19 Tran Hung Dao, Phan Thiét, Binh Thuan; Nguyén Thity Duong 10A2, THPT
Lé Quy bon, Pa Nang; P6 Ngoc Theng, Ngoé Tudn Anh 10T, THPT Dao Duy T, Nguyén Anh
Phuong 9A8, THPT Ngo Si Lién, Nguyén Viét 9H, THCS Trung Vuong, Nguyén Ngoc Lan 10A
Chuyén Ly, PHKHTN, Nguyén Diic Thién 10D1, THPT Chu Van An, Ha Néi; Vii Hoang Cong,
Nguyén Thi Huong Quynh, Nguyén Thanh Son, Nguyén Thi Hai Yén 9A, Nguyén Anh Huynh 8L,
THCS Phan Huy Chd, Thach Ha, Vuong Bang Viét 8, THCS Nam Ha, Ha Tinh; Nguyén Thi My
THPT Ninh Giang, Hai Duong; Lé Quoc 10A1, THPT Gia Dinh, Hoang Gia Minh 9°, THCS
Poan Thi Piém, Quan 3, Tp. H6 Chi Minh; Nguyén Thi Minh Hué 11A1, THPT Van Lam,
Hung Yén; Trdn Quang Huy 11Ly, THPT Chuyén Lé Hong Phong, Dinh Vdn Tuyén 9A7, THCS
Tran Dang Ninh, Nam BDinh; Phan Thanh Hién A3K32, Phan Thé Truong, Nguyén Thi Huyén
Tram, Nguyén Trung Qudn, Vii Thi Nhdt Linh 10A3K33, THPT Phan Boi Chau, Nguyén Vin
Hoan 9A, THCS Bach Liéu, Yén Thanh, Lé Hoang Long 10A, THPT HécMan, Pdu Lé Trung
THCS Bén Thuy, Vinh, Nghé An; Pé Hoang Anh phudng Gia Cam, Tp. Viét Tri, Ha Kim Dung,
Bui Piic Hudn, Nguyén Thi Thu Thuy, Ha Long Giang 11Ly, Ha Diic Quang, Nguyén Tudn Viét
11B, T6 Minh Tién, Ta Ngoc Long 10Ly, Nguyén Hdi Viét 12K2, THPT Chuyén Hiung Vuong,
Ngo6 Huy Cir 9A, THCS Cat Tru, Cam Khé, Trdn Quéc Tudn 10G, Han Minh Hoang 11A, THPT
Tam Nong, Hoang Thi Thanh Tdm Ditu Lau, Viét Tri, Pha Tho; Kiéu Anh 11Ly, THPT Chuyén
Ha Long, Quang Ninh; Truong Huynh Pham Tdn 11Ly, THPT Chuyén Tién Giang; Vii Thi Thu
Hoai THCS Dong Do, Hung Ha, Thai Binh; Chu Tudn Anh 10Ly, THPT Chuyén Thai Nguyén;
Lé Diic Anh 9C, THCS Tréan Phi, Nong Cong, Ngé Diic Thanh, Pham Vdn Hiéu 10F, THPT Lam
Son, Trinh Tudn Duong 9D, THCS Tran Mai Ninh, Thanh Hoa; Phi Xudn Truong, Truong Quang
Khai, Tran Viét Ha 8C, Nguyén Thanh Trung, Nguyén Cong Hudn, Nguyén Hitu Hoang 9C, Lé
Anh Tii 9D, THCS Vinh Tudng, Kiéu Thi Kim Ngdn 9B, THCS Thi tran Song Thao, Lé Dinh Anh
thi xa Vinh Yén, Nguyén Lam Tdi 11A1, THPT Ngo Gia Tu, Lap Thach, Trdn Vdn Ba 11A2, Bii
DPitc Hudn 11Ly, THPT Chuyén Vinh Phiic.

CS3/11. Cuong do dong dién chay qua dién tro 100Q tudn theo céng thiic
| =23t vdi t la thoi gian tinh bdng gidy va I do bdng ampe. Tim thoi gian
dong dién chay qua dién tro trén néu nhiét luong tod ra trén dién tro nay la
Q=18kJ.

Gidi: Theo dinh luat Jun — Lenxo: Q=RI? vdi I 1a cuong cua do dong dién
khong déi. O bai nay cudng do I thay déi theo thdi gian: | =2Vt nén khong
thay gid tri vdo cong thic trén duoc. Tai thoi di€ém t, cong sudt toa nhiét cla
dién tr6 1a P =RI* =1000#t = 40Qt. Vi cong sudt ty 1é thuan véi thoi gian t nén
tlr thoi diém O dén thoi diém t cong sudt tod nhiét trung binh trén dién tro 1a:



P, = % =200. Nhiét luong toa ra trén dién tré trong thoi gian t Ia:
Q =P, @=20a°. Thay s0: 1800=20Q* - t=3

Vay thoi gian dong dién chay qua dién trd 1a 3 giay.

Cdc ban cé 1oi giai ding: Nguyén Thanh N¢i 11T, THPT Nguyén Du, Nguyén Chi Linh 11A1,
THPT Phan Boi Chau, KRongNang, Paklak; Nguyén Thi Hdi Yén, Nguyén Thi Huong Quynh 9A,
THCS Phan Huy Chd, Thach Ha, Ha Tinh; Huynh Hoai Nguyén 12Toan, PTNK, DPHQG Tp. Ho
Chi Minh; Pham Song Phuong Sinh 12 Van, THPT Chuyén Hung Yén; Trdn Quang Huy 11Ly,
THPT Chuyén Lé Hong Phong, D6 Manh Thdng 9D, THCS Nguyén Hién, Nam Truc, Nam Dinh;
Nguyén Vin Thong 11G, THPT Huynh Thic Khéang, Phan Thanh Hién A3K32, Nguyén Trung
Qudn, Nguyén Thi Huyén Tram 10A3, THPT Phan Boi Chau, Pdu Lé Trung 9B, THCS Bén Thuy,
Vinh, Nghé An; Bui Piic Hudn, Ha Long Giang 11Ly, Nguyén Viét Hai 12K2, Nguyén Tudn Viét
11B1, THPT Hung Vuong, Phi Tho; Chu Tudn Anh 10Ly, THPT Chuyén Thai Nguyén; Ngé
Piic Thanh 10F, THPT Lam Son, Thanh Hoa, Trdn Viér Ha, Phi Xudn Truong 8C, Nguyén Cong
Hudn 9C, THCS Vinh Tuong, Vinh Phiic.

CS4/11. Mot tia sdng bdt ky SI chiéu dén mot quang hé, sau do 16 ra khoi hé
theo phitong song song va nguoc chiéu voi tia téi nhu hinh vé. Biét quang hé
do chi gom hai dung cu quang hoc don gidn (guong phdng, thau kinh hoi tu).
a) Quang hé gom hai dung cu nao, cdch bo tri cdc dung cu do.
b) C6 thé tinh tién tia tdi SI (tia tdi luon song song voi phuong ban ddu)
sao cho tia 16 KJ tring vai tia toi duoc khong? Néu co thi tia toi di qua
vi tri nao cua hé.
Gidi: a) Vi sau khi ra khoi hé thi tia 16 truyén theo chiéungugc lai nén trong
hé chic chan phai c6 guong; diéu d6 dan t6i quang hé trong hop kin s& 1a
mot trong hai truong hop sau:

Vi 9//JK = 0O'MN + JO'NM :gzgd’

= MO'l NO'= MO O NO

Vay hai guong dat vudong géc véi nhau.
, H
Truong hop 2: Hé gobm 1 thau kinh va mot guong phang (H.2)

Vi tia 9 //JK = di€ém t6i guong F'phai ndm trén tiéu dién cta thiu kinh =
guong phai dat trung tiéu dién cua thau kinh.




b) Hoan toan c6 thé xay ra & ca 2 trudng hop:

Truong hop 1: Dé S = JK thi MN =0=> tia t6i phai di t6i O. Diéu niy c6 thé
1am duoc khi tinh tién S t6i dudng nét dtt.

Truong hop 2: D€ tia 9 = JK thi tia qua thau kinh t6i guong phai vuong géc
vGi guong tic 1a né phai song song véi truc chinh = tia t6i phai di qua tiéu
diém chinh F cta thau kinh. Diéu nay ciing xay ra dugc khi ta tinh tién tia
t61 9 t61 duong nét dut.

Loi gidi trén la cua ban: Phan Thanh Hién A3K31, THPT Phan Boi Chau,
Nghé An.

Cdc ban cé loi gidi ding: D6 Ngoc Thang 10T, THPT Dao Duy Ti, Nguyén Diic Thién 10D1,
THPT Chu Van An, Ha Noi; Nguyén Thi Huong Quynh, Nguyén Thi Hai Yén 9A, THCS Phan
Huy Chu, Thach Ha, Ha Tinh; Trdn Thi Bich Ngoc 10C, THPT Tran Hung Pao, Nam Dinh;
Phan Thanh Hién A3K32, Phan Thé Truong, Nguyén Thi Huyén Tram 10A3K33, THPT Phan Boi
Chau, Pdu Lé Trung 9B, THCS Bén Thuy, Vinh, Nghé An; Kiéu Thi Thuy Ngdn 9B, THCS Thi
tran Song Thao, Cam Khé, Nguyén Hai Viét 12K2, Ha Long Giang 111y, Nguyén Tudn Viét
11B1, THPT Hung Vuong, Phia Tho; Vii Thi Thu Hoai THCS Pong Do, Hung Ha, Thai Binh,;
Ngo Piic Thanh 10F, THPT Lam Son, Thanh Hoa; Nguyén Cong Hudn 9C, THPT Vinh Tudng,
Vinh Phuc.

TRUNG HOC PHO THONG

TH1/11. Mot khoi bdn cau tam O, khoi luong m, duoc ddt sao cho mdt
phdng cia khoi nam trén mot mdt phang ndm ngang. Mot vdt nhd ¢é khoi
luong m bay theo phuong ngang voi vdn toc u téi va cham vdi bdn cau tai
diém A sao cho bdn kinh OA tao vdéi phuong ngang mot géc a. Coi va cham
la hoan toan dan hoi. Bo qua moi ma sdt. Hay xdc dinh theo m, u, va a: a)
Vdn toc cua khoi ban cau sau va cham; b) Do lon ciia xung luc do san tdc
dung lén bdn cau.

Gidi: a) Goi u,,V lan lugt 1a van t6c cua vat nhd va ban ciu ngay sau va

cham. Vécto G, hop v6i phuong ngang mot géc 8. Ap dung dinh luat bao

toan dong luong theo phuong ngang va bao toan co nang ta co:

mu = mu, cosf + mvV

mu? _ muy N mv ?
2 2 2

< u-V =u, cosp

u*-Vv?=u?

u:1+cos?,6’m

2cosf  ° D




Hv 2
V= sin” mlztg ’Bulcos,[z’ 2
2cosf 2

Phan tich: 4, =4, +0,,

Thanh phan d, =0, khong thay déi trong su6t qud trinh va cham nén ta co:
u, E:o{a + ﬂ—gj =usina

= u=u,cosp(l+tgBLeotga) (3)

1+cos

Tu (1), (3) suy ra: 0% B

(U, cospB = u, cosf (1 +tgs Leotga)

= %tgzﬂ+1:1+tgﬁ [cotga

= tgf = 2cotga 4

Thé (4) vao (3) rit ra: u, cosf = % (5)
1+2cotg’a
Thay (4) va (5) vao (2), ta dugc:
_ 2cotg’a . _ 2coSa _ _ 2cosa
1+ 2cotg’a 1+cos a 1+cos a
Vay van toc cua khoi ban cau sau va cham la: vV = 12+co—522a W
cos’ a

b)Trong qua trinh va cham, kh6i ban ciu chiu tic dung cta 2 xung luc:
X (do vat tic dung) va phan xung X,(do san tdc dung). Ta cé:
X+ X, =P =mV

sin2a

Suyra: X =mvtgg =———— [Inu
Y P g 1+cos’a

Loi gidi trén la cua ban Duong Trung Hiéu 11B, THPT NK Ngo Si Lién, Bac
Giang.

Cdc ban cé6 loi gidi ding: Vii Tung 12A3, THPT Chuyén Ly Tu Trong, Can Tho; Vo Quéc Trinh
12A2 THPT Lé Quy Don Pa Nang; Trdn Quang Khdi 12 Ly THPT Chuyén Nguyén Du



DakLak; Pham Viét Diic 12A, Nguyén Quang Huy 11B, Trdan Tudn Anh 11A, Khéi Chuyén Ly,
DHQG, Ha Noi; Tran Thi Phuong Thdo 12Ly, THPT Luong Van Tuy, Ninh Binh; Phan Thanh
Hién A3K32, THPT Phan Boi Chau, Nghé An; Truong Huynh Thanh Triic 12Ly THPT Chuyén
Tién Giang; Nguyén Van Linh, Nguyén Trung Tudn, Nguyén Tung Lam12A3, Nguyén Duy Long
11A3, Trinh Hitu Phuoc12A10 THPT Chuyén Vinh Phic.

TH2/11. Mot bdn cdu cé khoi lwong M ddt trén mdt phdng ndm ngang nhdn.
Mot vit nho cé khoi long m bat dau truot khong ma sdt, khong vdn téc dau tir
dinh bdn cau. Goi a la géc ma bdn kinh noi vdt voi tdm bdn cau hop voi
phuong thang diing khi vdt bat dau tdch khoi bdn cdu.

a) Thiét ldp moi quan hé giita M, m, va géc a .
b) Tim a , biét M = m.

Gidi: a) Xét tai thoi diém bat ky khi vat nho (1) chua roi ban cau (2). Goi
v,,V, lan lugt 1a van téc ctia vat (1) va ban cau (2), u la van toc cua vat (1) doi
véi (2). Chon hé quy chi€u gan véi ban cdu thi cac luc tdc dung 1én vat (1)
nhu  hinh  Vvé. Theo dinh luat II  Newton ta  co:

2
mgcosa — N - F, sina —rfnﬂ% (@)

Lic vat (1) bat dau r0i ban cdu thi: N=0, F, =0=u’ =gRcosa  (b)
Ap dung cong thitc cong van toc: v, =V, + i

v =V, +u®-2v,ultosa ()

Suy ra: {
V;, =UcCosa -V, (d)

Theo phuong ngang, dong luong cua hé “vat (1) + (2)” dugc bao toan:

mv, —Mv, =0=v,, = %vz (e

R R m
Ta(d)va(e) =v, = Py icosa (¥
Ap dung dinh luat bao toan co nang ta cé:
mv; |, Mvy
2
Thay (b), (c) va (*) vao (**), sau khi rit gon ta duogc:

mgR(1-cosa) = **)




m
20R=|3-——[¢os’ a |[W? (luu y: u? = gRcosa
g ( —y j (luu 'y g )

m
m+M
gbc a.

Khi m =M thi tu (***) ta co:

=

[os’a —3cosa+2=0 (***). Day la hé thic lién hé gitta m, M va

%co§'a—3cosa+2= 0. Giai ra dugc: cosa =+/3-1= a = 43

Loi gidi trén la cua ban Duong Trung Hiéu 11B, THPT NK Ngo Si Lién, Bac
Giang.

Céc ban c6 1di gidi ding: Vi Tung 12A3, THPT Chuyén Ly Tu Trong, Can Tho; Vil Céng Luc 11B, Pham
Thé Manh 12B, THPT NK Ngo Si Lién, Bac Giang;Tran Van Hoa, Truong Hitu Trung, Hoang Birc Tudng,
Pham Thanh D6, Vi Thy Tric Quynh 12Ly, THPT Chuyén Béc Ninh; Nguyén Chi Linh 12A1, THPT Phan
Boi Chau, KRongNang, DakLak; Nguyén Lé Hiéu 11A2, V6 Quéc Trinh 12A2 THPT Lé Quy Don Da Nang;
Nguyén Long Virong 11C4, THPT Hung Vuong, t.p. Pleiku, Gia Lai; Pham Viét Burc 12A, Ngé Tuén Dat
11A, Khéi Chuyén Ly, DPHQG Ha Ndi; Truong Tuan Anh, Ng6 Minh Dic 10Ly, Lé Hai Burc 12Ly THPT
Chuyén Ha Tinh; Pham Tuén Hiép 10Ly, THPTNK Tran Phu, Hai Phong; V6 Quéc Huy 12Ly, THPT Quéc
Hoc Hué; Hoang Huy Pat, B4 Trung Hiéu, Vii Hoang Tung, Tran Qudc Viét 12Ly, THPT Chuyén Hung Yén;
Nguyén Khanh Hung, Nguyén Manh Thanh A3K31, Nguyén Tu Hoa, Phan Thanh Hién A3K32, THPT
Chuyén Phan Boi Chau, Nguyén Hoang Héi 11T, THPT Ha Huy Tap, Vinh, Nghé An; Trdn Th; Phuong
Théo 12Ly, THPT Chuyén Luong Van Tuy, Ninh Binh; Nguyén Hai Viét 12K2, Nguyén Tuén Viét 11B1, Ha
Long Giang 11Ly, Bui Birc Huén 11Ly THPT Chuyén Hing Vuong, Phii Tho; Trvong Huynh Thanh Tric
12Ly, Truong Huynh Pham Téan 11Ly, THTP Chuyén Tién Giang; D6 Van Thdy, Chu Tuén Anh, Déo Lé
Giang, Trén ST Kién K15Ly, THPT Chuyén Thai Nguyén; Chu Binh Huy 11F, THPT Chuyén Lam Son, Lé
Ngoc Tan 11B2, THPT Dao Duy Tir, Thanh Hoé; Nguyén Van Linh, Nguyén Trung Tuén, Nguyén Dang
Thanh, Nguyén Tung Lam, Bang Céng Hai, Nguyén Thi Phuong Dung 12A3, Lurong Van Thudng, Ngé Viét
Cuang, Trdn Ngoc Linh, Lé Hoang Hai, Vi Ngoc Quang, Nguyén Ngoc Hung, Nguyén Duy Long 11A3,
Pham Tién Thanh 11A1,Trinh Hitu Phuéc12A10 THPT Chuyén Vinh Phic.

TH3/11. Khi nghién citu mot chdt nao dé, mot nha thuc nghiém phdt hién ra
rang dé c6 mot bién thién nhd AN cua thé tich doi hdi dp sudt phdi ting mot
Iuong nhd la Ap,, néu qud trinh dé duoc tién hanh mot cach ddng nhiét va
tang mot luong nho la Adp,, néu qud trinh nén dé la doan nhiét. Ngodi ra,
nha thuc nghiém con do nhiét dung riéng c, khi thé tich khong doi va c,khi
dp sudt khong doi. Tiéc thay la két qud do c,bi thdt lac mdt. Dua vao két
qud cua ba phép do con lai, ban hdy giup nha thuc nghiém tim lai gid tri cua
c,. Hay xét hai truong hop: 1) chdt dang xét la khi ly tuong; 2) chdt dang xét
c6 phuong trinh trang thdi chua biét.

Giai:

1) DB6i vé6i khi 1y tudng, ta di biét: phuong trinh clia qué trinh ding nhiét:

N ? yd N A P Cp pd
pV =constva cua qud trinh doan nhiét: pV” =const véi yza, trong doé



C,.C, lan luot la nhiét dung mol dang 4p va dang tich. Vi phan hai phuong
trinh trén ta duoc:
pAV +VAp, =0 va pW "4V +V"4p, =0

P 4ods: ¢, =c, P2

4p, 4p,

2) Bay gio ta s& chiing minh riang nhitng hé thic trén van ding doi véi mot
chat tuy y v6i phuong trinh trang thdi chua biét. Dé 1am diéu d6 ta hay khao
sat mot phan nho trén gian do6 p-V (xem hinh v&). Tir diém 2 ta dung dudng
dang nhiét 2 - 3, dudong doan nhiét 2 - 5 va dudng “dang noi ning” 2-4 (tic
12 qu4 trinh trong d6 noi nang khong thay d6i). Do céc doan cua dudng cong
biéu dién céc qud trinh d6 1a vo cung nhd, nén c6 thé xem ching la thing.
Bay gio ta cAn phai chiing minh rang:

Tu hai phuong trinh nay suy ra y =

ps_pl_Apz_Cp

p—p 4y G
Su phu thudc cuia noi nang U vao 4p suét khi V khong doi (doc theo dudng
dang tich 1-5) d6i v6i mot chat tily ¥ ¢6 dang rrat phifc tap, nhung trén mot
doan vo cung bé 1-5 c6 thé duoc xem 1a tuyén tinh, tic 1a:
Us-U, _U;-U,
Ps ~ Py Pz~ Py ,

US_U1= Ps — B :& (1)
U,-U, py-pp G

pl\

tur d6 ta duoc:

5

4

3
1 2

<v

Ky hiéu AT =T,-T,=T,-T, (do 2-3 la dang nhiét). Mit khac theo dinh nghia
cua C, ta co:

G 4r=u;-U, (2)

Ap dung Nguyen Iy I nhiét dong hoc cho qua trinh 1-2 ta duoc:

CpAT =U,-U)+A,
Vi 4V 1a vo ciung nho, nén cdc cong A, A,,, A, va A, ¢ thé coi nhu bing
nhau. Vi U, =U, (do 2-4 1 dudng dang noi nang), ta c¢6 thé viét lai cong thiic
trén nhu sau:

C AT =(U,-U)+A,



Ap dung Nguyén 1y I nhiét dong luc hoc cho qud trinh 5-2, ta duoc:
A,=U,-U, =U,-U,. Thay vao cong thiic trén ta dugc: C, 4T =U,-U,

(3)
Tu (2) va (3) suy ra:

Gy _Us-U,
G Us-U;
Pay chinh 1a cong thitc (1) ma ta can chiing minh.

Ban Pham Viét Duc 11A Khoi Chuyén Iy PHQG Ha noi 1a nguoi duy nhat
c6 loi giai ding.

TH4/11. M¢ét thanh kim loai ¢é chiéu dai | ndm ngang, c¢é thé quay quanh
truc thang ditng di qua mot ddu. Pdu kia ciia thanh dvoc tua trén mot vong
ddy dan nam ngang cé bdn kinh 1. Vong ddy duoc noi vdi truc quay ( dan
dién) qua mot dién trd thudn R. Hé duoc ddt trong mot tir truong déu B hu-
ong thang dimg xuong dudi ( Xem hinh vé ). Hdi luc cdn thiét phdi tdc dung
vao thanh dé né quay véi van toc géc khong doi «. Bo qua dién trd ciia
vong, truc quay, cdc ddy ndéi va ma sdt. Ap dung sé véi B = 0.8T,l = 0,5m,
«=10rad/s.

Gidai: Xét khi thanh quay mot géc nho da, dién tich né quét dugc la:

da _1°

dS = 7l 22— = Eda Suat dién dong cam ung xudt hién trén thanh:
T
g=_d9__pdS__Bda_ Bl'w
dt dt 2 dt 2
Cong sudt toa nhiét trén R (chinh 12 cong suat cia momen can chuyén dong
e _Bil'w
uay cua thanh): P=—"—=
qnay ) R 4R
Pé thanh quay déu thi momen luc tidc dung 1én thanh phai bing momen can:
214
M =M. Mat khiac: P=M,_ da_ M.w. Suy ra: M _P_Bl y
¢ dt w 4R
Luc can thiét tic dung lén thanh 1a nho nhat khi luc d6 dugc dat vao dau A
213
cua thanh (OA=1):F _M_Ble
| 4R
2 3
Ap dung bing s6 c6: F —% = ORZ

Loi gidi trén la cia ban Nguyén Tung Lam 12A3, THPT Chuyén Vinh Phic.
Céc ban cd 167 gidi ding: Nguyén Lé Hiéu 11A2, THPT Lé Quy Don Da Nang; Pham Viét Burc, Ta Quang
Thang 12A, Nguyén Quang Huy 11B, Khéi Chuyén Ly, PHQG Ha Néi; D6 Trung Hiéu 12Ly, THPT Chuyén
Hung Yén; Nguyén Van Linh, Nguyén Trung Tuén, Nguyén Dang Thanh, 12A3, THPT Chuyén Vinh Phuc.



THS5/11. M¢t tu dién duoc nap dién téi hiéu dién thé 4E roi doc dugc mdc
vao mach gom mot dién trd, mot nguon dién cé sudt dién dong la E, dién trd
trong khong dang ké va mot khod K. Sau khi déng khod K, nhiét luong tod
ra trén dién tro la Q. Hdy xdc dinh dién dung cua tu dién.
Gidi: Vi chua biét so do mach dién nén ta chia 2 truong hop:
a)lruong hop 1: Cuc (+) cha ngudén mic vdi ban (+) cta tu. Dién tich ban
dau cta tu:

q, = C 4E = 4CE

Gq— 1M16C°E?
2C

Nang luong ban dau cta tu: W, == =8E’C

bién tich lic sau cta tu: g, = CE

2 2
Nang luong lic sau cta tu la: W, =% %zi: EC

Do bién thién nang luong cla tu: AW =W, -W, =
Mat khdc: A, =4qE =(q, -q,)E =-3E°C
Ap dung dinh luat bao toan nang luong: Agon =AW +Q

Suy ra: Q= A, —~4W = -3E’C + 125EZC = g E*C
_ 2
9E?

Truong hop 2: Cuc (+) clia nguén mac véi ban (-) clia tu.
bién tich lic dau cua tu: g, =-CE

Agen = AQ.E = (4CE + CE)E = 5E°C.

Theo dinh luat bao toan nang luong:

Agun =AW +Q

Suy ra: Q= A, — AW =5E C+125EC 225EC
Do do: C = 2Q2.
25E

Céc ban cd Ioi gidi diing: Duong Trung Hiéu, Pham Thé Manh 12B, THPT NK Ngé Si Lién, Bac Giang;
Trén Van Hoa, Truong Hitu Trung, Hoang Burc Tudng, Nguyén Minh Hai, Pham Thanh D6, Nguyén Van
Tué 12Ly, Vi Th Tric Quynh 12A3, THPT Chuyén Bac Ninh; Tran Quéc Thanh 12Ly, THPT Chuyén Lé
Quy Don, Binh Dinh; Nguyén Chi Linh 12A1, THPT Phan Boi Chau, KRongNang, Tran Quang Khéi 12 Ly
THPT Chuyén Nguyén Du DakLak; Nguyén Lé Higu 11A2,V6 Qudc Trinh, Binh Van Tuén 12A2 THPT Lé
Quy Pon Ba Nang; Nguyén Long Virong 11C4, THPT Hung Vuong, t.p. Pleiku, Gia Lai; Pham Viét Burc
12A, Nguyén Quang Huy, Ngé Tién Hung 11B, Khéi Chuyén Ly, DHQG Ha Néi; Lé Quéc Huong 12Ly,
THPT Chuyén Ha Tinh; Pham Tuan Hiép 10Ly, THPTNK Tran Phu, Hai Phong; Huynh Hoai Nguyén
12Toan, Lé QuécKhanh 12Ly PTNK DHQG t.p. H6 Chi Minh; Hoang Huy Pat, B6 Trung Hiéu, Nguyén
Tuén Anh, Pham Qudc Viét, Nguyén Manh Tuén 12Ly, THPT Chuyén Hung Yén; Tran Th; Phuong Thdo
12Ly, Tran Xuén Trurong K44Ly THPT Chuyén Luong Van Tuy, Vi Thi Ngoc Anh 12A3, THPT Yén Khanh
A, Ninh Binh; Nguyén Manh Thanh A3K31THPT Chuyén Phan Boi Chau Nghé An; Lé Huy Hoang 12Ly,



Nguyén Ngoc Thach 12B, THPT Chuyén Hung Vuong, Phi Tho; Chu Tuén Anh, 11Ly K15THPT Chuyén
Thai Nguyén; Nguyén Huy Hiéu 11F, THPT Chuyén Lam Son,Thanh Hoa; Nguyén Van Linh, Nguyén
Trung Tuén, Nguyén Dang Thanh, Nguyén Ting Lam, Dang Cong Hai, Nguyén Thi Phurong Dung 12A3,
Luong Van Thudng, Ngé Viét Cudng, Tran Ngoc Linh, Trén Trung Dic, Lé Hoang Hai, Vi Ngoc Quang,
Nguyén Duy Long 11A3, Pham Tién Thanh 11A1,Trinh Hitu Phuée12A10 THPT Chuyén Vinh Phuc.

STEPHEN HAWKING THUA CUGC VE LO DEN
TrOn Thi KO Ha (Ha Néi)

Stephen Hawking, sinh nam 1942, la chuyén
gia nghién cuu vé thuyét tuong déi réng va tip
trung véo vén dé ky di cda khéng gian. Cudc doi bét
hanh vdi can bénh hiém nghéo di khién éng phai
gan chat vdi chiéc xe Ian vé chi giao tiép duoc voi
thé gidi bén ngodi nho chiéc mdy vi tinh. Nhing
diéu do di khéng ngan duoc 6ng tré thanh mot
trong nhing nha vét ly Iy thuyét tai nang nhat thé’
gidi.

AR
Tir khi cuén “Luvc si thoi gian” duvc xudt ban, tén tudr cia Stephen
Hawking dé nér tiéng khdp noi, Nguoi ta hdm mé dng tdi mic ¢é nguoi xem
nhiing 167 ndi cia éng nhu nhimg 167 tién tri vé vét Iy hoc. Va dudi con mét cda
déng ddo cong ching “Stephen Hawking” d3 tro nén déng nghia vdi thudt ngi
“L & den” va “Ké théng tri v tru” (tén mét bé phim vé éng do hang BBC thuec
hién). Nhung phai chang chén Iy luén thudc vé “nha tién tri” va “ké théng tri”,
Stephen Hawking?

Ngay 21 thang 7 nam 2004, Stephen Hawking da tiét 16 loi gidi dap dang d-
uoc cho doi vé nghich ly 16 den tai Hoi nghi qudc t€ dién ra & Dublin (Ireland). Trong
bao c4o clia minh, 6ng da thira nhan truéc con mat ngd ngang clia 800 dai biéu
tham du rang minh va nha vat Iy Iy thuyét Kip Thorne thudc Dai hoc Caltech (M) da
thua trong cudc c& cuoc véi John Preskill vé 16 den. Mac du vay, lap luan cla
Hawking chua d0 strc thuyét phuc nhiéu ngudi, ké c& Thorne.

L6 den theo quan niém c6 dién la nhing vang khong gian ¢6 luc hdp dan I6n
t6i mirc khong mot cai gi, thdm chi ¢& anh sang, co thé thoat khdi ching. B& mat bao
quanh 16 den ma khong mot tha gi co thé thoat khdi d6 goi la chan trdi su c6. Tat ca
théng tin trong anh sang va vat chét roi vao qua chan trdi su ¢6 déu bién mat mai
mai bdi |& 16 den chi co thé duoc miéu ta bdi ba thong s&: khéi lugng, dién tich va
moémen dong lugng.

Vao nhitng nam 70, dua trén nhitng cdng viéc trude do cla Jacob Bekenstein
va ap dung thuyét lugng tir vao viéc gidi thich 16 den, Hawking chi ra rang nhitng vt



ky bi nay cling c6 nhiét do, diéu d6 cd nghia la ching birc xa nhiét hay con goi |a bi
bay hai. Nhu vy, cudi cling cac 16 den sé phai bién mat. Tuy nhién, van dé la & chd
nhirng th(r roi vao 16 den cling bién mat theo. Su ton tai va tinh chat cla 16 den duac
suy ra tir cac phuong trinh Einstein, ma cac phuong trinh nay 1a dung, tic 16 den lam
mat thong tin. Mat khac ca hoc luong tlr cling ddng, dan dén viéc bao toan xac suéat
clla moi qua trinh, c6 nghia la thong tin khong thé mat di dugc. Day quéa that 1a mot
nghich ly!

Chung ta hay thir tudng tuong, néu mot
qua bom 1am nd tung mot thu vién thi co lam mat
hét cac thong tin chira trong d6 khong? Co con
mot vét tich gi hay moi dau vét déu tan bién.
Trén thuc t€, cac thong tin nay khong that sy mat
di vi van nam trong c&c nguyén tlr, cac photon
bay tan loan ra xung quanh sau vu nd. Vé
nguyén tac, di nhién khong dé dang gi va ciing
khong ai lam nhu vay, nhung ta van c6 thé thu
nhét lai cac nguyén tir va photon d6, do dac chiing va gan két ching lai thanh cai thu
vién ban dau. Nhung néu ta ném thu vién do vao 16 den thi sao???

Trong cudc ca cuogc ndm 1997, Hawking va Thorne da khang dinh réng moi
th(r roi vao 16 den déu bién mat, trong khi Preskill khong cho la nhu vay. Nguai thua
cudc phai cho ngudi thang cudc mot cudn Bach khoa toan thu tu chon “dé thong tin
c6 thé thu hdi mot cach dé dang”.

Bay gio Hawking thira nhan réng thong tin co thé thoat ra khdi 16 den va nhu
vay no khong bi mat di. Néu nhu ong ding thi do sé la budc dot pha méi trén con
duang di tim mot thuyét luong tir clia hdp dan, nhung phai tra gia bang su that vong
khi thua cugc va phai dua cho Preskill mot cuén Bach khoa toan thu vé bong chay.

Hawking néi : “That |a tuyét vai khi giai dap dugc mot van dé da gay kho khan
cho t6i suét 30 nam nay. Mac du cau tra 16i nay khong hap dan bang két luan trudc
day clia toi.” Preskill tuy thang cudc nhung cling co cung tam trang véi Hawking:
“Chling ta da vui sudng biét bao khi tranh luan vé van dé nay mot thai gian dai,
nhung bay gio ching ta sé tranh cai vé cai gi day?”

Hawking da trinh bay 1i gidi cla minh tai HOi nghi qudc té lan thar 17 vé
“Thuyét trong d6i rong va Trudng hap dan” & Dublin. Lap lun clia 6ng dua trén viéc
16 den c6 thé co dong thai nhiéu hon mot topd, va khi thuc hién phép tich phan theo
quy dao clia co hoc Iuong tir trén tat ca nhitng topod do, 6ng phat hién ra rang thong
tin khong bi mét di. Theo Hawking, “Cach ma thong tin thoat ra khoi 16 den c6 thé I3
do mét chan trai su ¢6 that su chua bao gid hinh thanh, ma chi cé mét chan troi biéu
ki€n ma théi.” Hawking nhan dinh“.

Hawking cting rat lai gia thuyét trude clia 6ng cho rang thong tin co thé lot
qua mot vi tru “sa sinh” khac. Ong tuyén b6 trudc hoi nghi: “Thong tin sé ton tai
vitng chac trong vi tru clia ching ta. Toi xin I6i vi d& lam cho nhiing ngudi ham mo
khoa hoc vién tudng phai that vong. Néu nhu cac ban nhay vao mot 16 den, nang -




ugng tuong duaong véi khéi lugng cla ban sé trd vé vai vi tru cla ching ta, nhung
da bi bién dang di rat nhiéu, n6 van chira nhitng thong tin vé ban, nhung & mot trang
thai khdng con nhén ra dugc nira.”

DOAN HQC SINH \{IET NAM TRONG
KY THI OLYMPIC VAT LY QUOC TE LAN THU' 35 TAI POHANG, HAN QuGC

Ky thi Olympic vat 1y quoc t€ (goi tat 1a IPhO) 1an thi 35 duoc t6 chiic tai
Pohang, Han Quoc tir ngay 15/7 dén ngay 23/7/2004. Ky thi Olympic lan
nay c6 hon 300 thi sinh tir 73 nudc va viing 1anh thé tham gia, méi doi duoc
ctt nhiéu nhat 13 5 thi sinh. Doi tuyén Viét Nam goém 5 hoc sinh tham du ky
thi déu doat giai gom 3 Huy chuong Bac va 2 Huy chuong Dong.

Céc ban doat Huy chuong Bac 1a Nguyén Hai Chdu (16p 12 chuyén Ly,
DHKHTN Ha Noi),
Doan Vin Khdnh (16p 12 chuyén Lé Hong Phong, Nam Dinh), Pao Xudn
Diing (16p 12 THPT Chuyén Nguyén Hué, Ha Tay).

Huy chuong Pong thuoc vé cic ban: Trinh Hong Phiic (16p 12 chuyén Ly
DHKHTN Ha Noi), Nguyén Cong Thanh (16p 12 THPT chuyén Lé Quy
bon, Da Nang).

Truong doan 1a PGS.TSKH. Nguyén Thé Khoi (DHSP Ha Noi) va Phé doan
1a thdy Vi Dinh Tuy (Cuc khéo thi va kiém dinh chat luong gido duc - Bo
Gido duc va Dao tao), Quan sat vién cua doan la PGS.TS. Lé Thanh Hoach
(khéi chuyén Ly PHKHTN).

Ky thi IPhO l4an thit 36 s& duoc t6 chitc tai SALAMANCA, Tay Ban Nha vao
nam 2005.
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Problem. An
electric
circuit

contains a

battery with

emf E and
internal



resistance r, two coils with inductances L, and L,, and a resistor R,

connected as shown. On the diagram, all shown parameters are given.
Initially, both swiches are open. Swich S, is then closed. After a while,

swich S, is closed. What is the total charge Q that passes through the
resistor after S, is closed?

Solution. That charge is finite because the second inductor shorts out the
battery so that the final voltage between the top and the bottom of the
diagram will be zero. It will take some time to reach that condition because
the current in L, will approach its asymptotic value gradually. Let “I”” be the
current through L, and let “i” be the current through L,. (Both currents are
funtions of time.) The voltages across the three vertical parts of the diagram
must be equal:

V =Rl +Ldl/dt (1)
V =E-r(l +i) 2)
V = L,di/dt (3)
Combining Egs. (1) and (2),

Rl +Ldl /dt = L,di/dt 4)

It seems likely that V will decay exponentially, (V =V,e™) so the terms on
the right sides of Egs. (1) and (3) must decay in similar fashion:

| =1,e™,so dl /dt=-kl,e™, and
i=i, 1-e™),so di/dt=ki,e™

By plugging those expressions into Eq. (4) and cancelling the exponentials
we find that

RI, -k L, =ki,L,

Solving for unknown constant k, k=Rl /[I,L, +i.L,]=R/[L, +(i, /1,)L,]. But
|, =E/(R+r) and i, =E/r, so i, /l,=(R+r)/r. Therefore

k=RI/L, +L,(R+r)/r].

To check my solution I will see if it is consistent with Eq.(2):



Ve =E-r(l +i)=E-r[l,e™ +i, @-e™)]
= (E-ri,))+r(i, —1,)e™
We already know that (E -ri, ) =0, we can factor out the exponential:
V, =r(i, =1,)=r[E/r —E/(R+T)]
=E[l-r/(R+r)]=ER/(R+T).

Since we know this is correct, the solution seems good. To find the total
charge that passes through resistor R we must integrate I with respect to
time, fromt=01to o:

QzTIdt:IOTe"k‘dtzlolk
0 0

=[E/R+1)][L, + L,(R+1)/r]/R
= (E/R)[L, /(R+1)+L,/r].
Tu méi:
* electric circuit — mach dién
 battery — pin (dcquy)
o emf — suat dién dong
* internal resistance — dién trG trong
* resistor - dién tro
e coil — cuon day
* inductance - d0 tu cam
e inductor- cuéon cam
 swich - kho4, chuyén mach
* charge - dién tich
* (to) short out — lam ngan mach
o It will take some time — phai m4t mot thoi gian dé...
* asymptotic value — gid tri tiém can
* voltage — dién ap, hiéu dién thé
* the right side of Eq. (1) — vé& phai cua phuong trinh (1)
» decay — giam, phan ra
¢ plug — dat vao, cim vao
* unknown constant — hang s6 chua biét
* exponential — ham mi
» factor out — uéc luoc

* (to) integrate ...with respect to time, from ... to ... — tich phan ...theo
thoi gian tur ... dén...



Gilp ban oén tap
ON TAP VAT LY LGP 10, 8 TUAN DAU HOC KY |

Bai 1. Luc 8h mot xe di tur A di vé B véi van t6c khong d6i 12m/s. Nam phat sau mot
xe di tir B vé& A véi van t6c khong d6i 10m/s. Biét AB = 10,2km. Xac dinh thoi diém va
vi tri 2 xe khi gap nhau va khi chiing cach nhau 4,4Km. Chon gdc toa d¢ tai A, chiéu
duong tir A dén B. V& d6 thi toa do — thdi gian clia 2 xe.
bS: t =8h10ph; x, = x, = 720N
t = 8h6ph40s; x, = 4800m; X, = 9200m
t = 8h13ph20s; x, = 9600 X, = 5200m

Bai 2. Mot vat chuyén dong thang bién ddi déu co:
*Khi t, =2s thi x, =5cm va v, =4cm/s
* Khi t, =5s thi v, =16cm/s
1. Viét phuong trinh chuyén dong cla vat.
2. Viét phuang trinh van téc cla vat
bs: v = —4t + 4t(cm/ s)
X=5-4t +2t*(cm);

Bai 3. Mot xe bat dau khdi hanh tir A chuyén dong thang nhanh dan déu vé B, véi

gia tdc 05m/s?. Cung lic do, xe thr 2 di qua B cach A 125m véi v=18m/h

chuyén dong thang nhanh dan déu vé A vdi gia téc 30cm/ s,

1. Xac dinh vi tri 2 xe gdp nhau va do I6n van téc clia mbi xe ltc do.

2. Tinh van toc trung binh clia xe th 2 trong thai gian tir lic qua B dén khi gap nhau.
bS: cach A

=39m v, = 625m/s;v, = 875m/s,v,, = 69m/s

Bai 4. Hai 6 t0 di qua 2 diém A va B cuing lc va ngudc chiéu dé gap nhau. O t6 thar
nhat qua A véi van téc v, =36km/h, chuyén dong nhanh dan déu véi gia téc
a, =2m/s*. O t6 thir 2 qua B vdi van t6¢c v, = 72km/h chuyén dong cham dan déu
V@i gia toc a, = 2m/s?. Biét AB =300m. Chon gdc thdi gian la Iic 2 xe qua A va B.
1. Tinh khodng céach 2 xe trudc lic gap nhau theo t.
2. Hai xe gép nhau & vi tri nao va do I6n van toc clia méi xe luc do6?

bS: | = -3t + 300m) cach A 200m; v, =30m/s;v, =0
Bai 5. Mot vt roi tu do tir do cao 45m xudng dat. LAy g =10m/s?. Tim:
1. Quang dudng vat roi duoc sau 2s.
2. Quang dudng vat rai dugc trong 2s cudi clng.
3. Thai gian ma vat rai trong 5m cudi cuing.



DS: h, =20m 4h=40m 4= 017s

ON TAP VAT LY LGP 11, 8 TUAN DAU HOC KY |

Bai 1. Mot day thép co tiét dien thang S = 5mm?. Ngudi ta kéo hai dau day thép
bang mot luc 1050N thi day thép dan thém 0,5mm.

1) Tinh chiéu dai ban dau clia day thép.

2) Né&u khong kéo, thi can d6t nong day thép t6i nhiét do nao, dé no van dan

thém 0,5mm. Cho nhiét do ban dau cla day la 30°C.

3) Tinh luc kéo lam durt day thép.
Cho biét thép co suat Young E = 2110"Pa, gidi han bén o, = 686.10°Pa va hé s6
nédai a = 10610°K ™,

DS: 0,5m; ~1244°C , 3340N.

Bai 2. Cho hai 6ng mao dan co duong kinh giéng nhau. Nudc dang Ién trong 6ng
mao dan h, =14amm, con ruou thi dang Ién 1a h,. Biét khdi lugng riéng clia rugu 1a
800kg / m*va clia nudc 1a 100tkg/ m®. Biét suat cang mat ngoai clia nudc la 0,0775
N/m va cla ruou 1a 0,0233 N/m. Rugu va nuéc déu dinh udt hoan toan thanh dng.
Tinh chiéu cao h,..
bS: h, =549mm
Bai 3. Co hai dién tich g, = 410°C va q, =-410°Clan lugt dat tai A va B trong
chan khong, cach nhau mot khoang AB = 6¢cm. Mot dién tich duong q, = g, déat trén
duang trung truc clia doan AB, cach AB mot doan bang 4cm. Hay xac dinh luc dién
tac dung 1én q,.
bS: F=69,12N
Bai 4. Tai ba dinh clia tam giac vuong ABC (AB = 12cm, AC = 16¢cm) dat 3 dién tich
duang g, = q, = q, =10°C trong nudc. Biét hang s6 dién méi clia nudc la 81.
1. Xac dinh dd 16n cuong do dién truong tai H la chan dudng cao ha tir dinh goc
vuéng A xudng canh huyén BC.
2. Tinh d6 16n cla luc dién tac dung Ién dién tich g, = 210°C dat tai H.
bS: E=18,96 V/Im; F = 38.10°N.
Bai 5. Hai dién tich diém g, = 210®C va q, =-210°C d3t tai hai diém A va B
cach nhau mét doan a = 30cm trong khong khi.
1. Xac dinh cuong do dién truong tai diém P, biét rang PA = 20cm; PB = 10cm.
2. Xac dinh cudng do dién truong tai diém M cach déu A va B mot doan bang a.
3. Xac dinh lyc tac dung Ién dién tich g, = 210°C dat tai M.

PS: E, =1250QV /m); E,, =200QV /m); F,, = 410°N.



An Quéc Viét, Truong THPT Ngo Thai Nham, Ha Noi
. ] (Bién soan va gidi thiéu)
CAU 03 TRAC RGHIEM
TRUNG HOC cO S8

TNCS1/14. Cac tAm lop méi nha thudng c6 dang song dé:
A. Dé thoat nudc.
B. Trang tri cho dep mai nha.
C. Mai nha khong hu hdng khi thai tiét thay doi.
D. Cabaly do trén.

TNCS2/14. Nén chon cac thuy tinh nhu thé nao dé kho va khi rot nudc nong:
A. C6c co thanh day, day day.
B. Cdc co thanh mdng, day day.
C. Cdc co thanh day, day mdng.
D. Cdc co thanh mdng, day mong.
TNCS3/14. G6i d6 clia cau sat phai dat trén con 1an dé:
A. Tiét kiém khi xay dung cau
B. Cau it bi bién dang khi tau, xe chay qua
C. Tranh hu hdng m& cau khi nhiét do ngoai trdi thay d6i
D. Dé dang s(ra chita khi cau bi hdng
TNCS4/14. Mot hoc sinh n6i rang khi st dung nhiét k& can luu y cac diém sau:
A. Xac dinh GHD va DCNN cla nhiét ké
B. Trudc khi do phai diéu chinh muc chét 16ng vé s6 0
C. Khi do khéng dugc cam vao bau nhiét ké
D. Khi do, bau nhiét ké ti€p xtc vai vat can do trong thdi gian du dai
Hoc sinh d6 da noi sai & diém nao?
TNCS5/14. Mot hoc sinh diing cac nhiét ké d€ do nhiét do va thu duoc két qua nhu
sau:
A. Nhiét do co thé clia ngudi binh thudng 1a 37°C
B. Nhiét do cla nudc dala 22°F
C. Nhiét d6 clia hai nudc dang soi la 379K
D. Nhiét do nong chay clia thuy ngan la - 7°F
Hay chi ra két qua sai.

TRUNG HOC PHO THONG

TN1/14. D6 thi trén hinh TN1 biéu thi su phu thudc cla li 6 clia mot chat diém dao
dong diu hoa vao thoi gian.G diém nao trong cac diém A, B, C, D, E hudng chuyén
dong clia chat diém va hudng cla gia t6c trung nhau.

A A
AR,

i
i




A)diém A; B) diém B; C)diém C;  D)diém D; E)diém E;

TN2/14. Mot con lac don dugc treo vao tran clia thang may ding yén co chu ki dao
dong la T,. Khi thang may chuyén dong di xuéng vdi van téc khong déi thi chu ki dao
dong cla nd 1a T,. con khi thang may chuyén dong nhanh dan déu xuéng dudi véi
gia toc nao do thi chu ki dao dong cla n6 la T,. Hé thirc nao sau day la ding?

A) T=T=T, B)Tp=Ti<T,; C) Tp=T;>T,; D) To<T,<T, E) T>T,>T,;
TN3/14. D6 thi trén hinh TN3 biéu thi su phu thudc cda li do clia moét chat diém dao
dong diéu hoa vao thai gian. Do dai doan PR trén truc thai gian biéu dién gi?

W
VARN

Hinh

A) Mot phan hai chu ki;

B) Hai lan tan so;

C) Mot phan hai tan sg;

D) Hai lan chu ki.

E) Mot phan hai budc song.
TN4/14 Mot vét dao dong diéu hoa véi tan s6 2,5Hz va co bién do 0,020m. Van toc
cyc dai clia né bang:

A) 0,008(m/s): B) 0,050(m/s); C) 0,125(mis); D) 0,157(mis): E)
0,314(mls).



TN5/14. Mot con 1ac don gdm mot soi day nhe, khong gian va mét qua cau nhd duoc
kich thich dé dao dong & nhitng tan s6 f khac nhau trong khong khi. D6 thj sau biéu
dién su phu thudc clia bién do vao tan so.

A

P6 thi nao sau day biéu dién ding nhat két qua néu thi nghiém dugc 13p lai
trong chan khong?

A A
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LAM QUEN VOI VAT LY HIEN PAI

THOI GIAN LA GI?
Lé Minh Triét

LTS. Thoi gian khéng phéi la mot khai niém dé linh héi. Pung nhur thanh Augustin
nhén xét véo thé ky ther IV: “Thoi gian Ia gi u? Néu nhur chang c6 ai héi toi cau do,
thi ti turdng la minh da biét. Nhung khi ¢6 ai dé hi va t6i lai mudn giai thich cho ho
thi t6i lai thay minh chang biét gi vé nd hét”. Thuc ra, cau héi nay dugc dat ra ciing
da ldu doi nhu lich str tu trdng cda nhén loai. N6 la chd dé trung tdm cla téat cé céc
tén gigo, la ngudn géc cta nhitng xung dot vé hoc thuyét. N6 da di vao khoa hoc
nhur mét dai lwgng do durgc tir cac cong trinh cla Galileo va Newton, nhung chi dén
thé ky XX, vdi cong lao cla Einstein, n6 mdi tré thanh mét chi dé doc Idp. Song
cudc cach mang vé thoi gian dugc Einstein khdi ddu cho téi nay van chura hoan tét,
vé chuing ta con phai mét nhiéu thoi gian dé néi vé thoi gian (E.Klein). Bat dau tir s6
nay Viétly & Tudi tré sé dang mot sO bai viét cha cac nha vét Iy trong nudc va nuéc
ngoai vé van dé nay. Xin tran trong gici thiéu cung ban doc.

Binh thudng,ta c6 thé nght rang khai niém thdi gian that 1a don gian, béi vi ai
cling cdm nhan “dong tan xuan dén”, “thdi gian tham thoat tua thoi dua”. Thuc ra,
cau chuyén khong don gian nhu vay. Cho dén nay khoa hoc néi chung va vat Iy hoc
noi riéng van chua tra |0 duoc cau hdi ngan dai: “Cai gi la ban chat clia thdi gian”.



Trong cudc séng va khoa hoc (ng dung, ta chi mdi st dung khai niém “thoi
khoang”, tirc khoang thai gian dugc do theo dan vi thai gian quy udc gitra cac su kién
hay bién ¢, ma khong quan tam hay ding hon chua can di sdu vao ban chat cla
thai gian.

N6i mét cach téng quéat nhét, thai gian va khong gian 1a nhimg tham s& chiing minh su ton tai
clia thé gidi vat chat va cling la hinh thitc co ban clia kinh nghiém con ngudi. Con ngudi d& dang
cam nhan su tdn tai clia khéng gian, bdi vi véi 3 toa do (khong can nhiéu hon) ching ta ¢ thé xac
dinh bét ctr vi tri nao trong khong gian. DEi véi thai gian, ching ta chi ¢ thé quan niém nhu sur kéo
dai thuan tuy, su dién ra theo trinh tu khong thé ddo nguoc clia cac bién 6 tir quéa khar dén tuong
lai théng qua hién tai. Nhung lam sao c6 thé phan dinh rach roi cac méc qua khi, hién tai, tuong
lai. Chi mot cai chdp mat, hién tai da trd thanh qua khi, con tuong lai phai chang 1a su chd doi
trong hién tai. May nam gan day, mot s6 nha vat ly con dé cdp mot cach nghiém tic dén van dé
troi ngugc clia thai gian: thai gian co thé troi ngugc tir tuang lai vé hién tai, tir hién tai vé qua khir.
Hoa ra khai niém thdi gian khong don gian va dé& hiéu nhu chang ta méi nght. Co 1€ vi thé trong
ngdn ngtr khoa hoc va trong ca cudc séng hang ngay, tir lau da xuat hién thuat nglr “thdi gian
khach quan”, “thoi gian chd quan” hay “thdi gian tam ly”. Trong bai tho “Mau thdi gian”, thi sT Doan
Phu Tt con manh dan gan cho thdi gian ¢ huong va sac:

...“Mau thdi gian khdng xanh,
Mau thai gian tim ngat,

Hurong thai gian khéng nong,
Huong thai gian thanh thanh...”

Ching ta s& khong dé cap dén thai gian tam Iy, bdi vi biét I8y gi lam don vi do: “ngay vui ngan
chéng tay gang”, “ba thu don lai mét ngay dai ghé”. Ching ta hay néi vé thai gian trong khoa hoc
tur nhién, ma cu thé la thai gian theo quan niém vét ly hoc.

Theo dai lich st phat trién cac quan niém vé thai gian trong khoa hoc, ching ta c6 thé vach
ra hai m&c quan trong: thdi gian tuyét d6i trong co hoc c8 dién Newton hinh thanh tir thé ky XVII va
thai gian tuong déi trong Iy thuyét clia Einstein ra doi dau thé ky XX.

Theo quan niém clia Newton, thai gian |a tuyét d6i, dién ra déu dan va déng bo tai moi diém
cla khong gian va khong phu thudc vao bat cur cai gi. Pong hd sé& chay nhu nhau tai moi ngoc
ngach clia v tru bao la, vo tan. Trong han hai thé ky, cac nha khoa hoc khdng cd nghi ngé nao vé
gia tri clia co hoc ¢ dién, va tat nhién ciing khong phan van déi véi quan niém vé thoi gian tuyét
déi. Trong dong chay thai gian clia Newton, cac khai niém “hién gi¢”, “sém han”, “mudn hon” hoan
toan xac dinh thong qua két qua do chinh xac thai diém xay ra cac su kién theo thir tu trudc sau ro
rang. Va cho dé&n ngay nay, trong cudc séng hang ngay, ching ta van dung khai niém thdi gian clia
Newton.

Budc vao thé ky XX - thé ky cla nhitng cudc cach mang khoa hoc xa héi, clia thdng tin hau
cong nghiép, thé ky clia thé gidi méi hudng tGi tuang lai, trong quan niém vé thai gian da xay ra
mot cudc cach mang. Sau khi ly thuyét tuong déi cla Einstein ra ddi, cac nha véat ly va vi tru hoc
da phai xét lai quan niém vé thai gian tudng chimg khong con gi phai thao luan nira. Theo ly thuyét
tuong dai, cac khai niém “hién gid”, “sém hon”, “mudn han” chi con dang khi xét cac bién c¢6 dién ra
khong cach xa nhau I&m, khi ma tin higu truyén di véi t6c do anh sang (300.000 km/giay) c6 thé tir
hién truong cla bién ¢d nay dén duoc hién trudng clia bién ¢d kia. Thdi gian troi di phu thudc vao
ngudi quan sat hay do dac thdi gian chuyén dong véi t6c do bao nhiéu so vdi hé do trong bién c§
dién ra. T6c do chuyén dong clia ngudi quan sat cang In so véi hé gan véi bién c6 dang xét thi
thdi gian troi di cang cham. Trong cudc s6ng hang ngay ching ta khong thé cdm nhan hién tuong
nay, vi cac bién cd déu xay ra vdi toc do rat nho so véi tde do anh sang. Nhung nhd cac hat so
cp, cac hat vo cung nhd trong thé gidi nguyén tlr, cac nha vat ly da xac nhan hé qua néu trén suy



ra tir thuyét tuong d6i. Nhu vay, cac dac tinh cla thai gian khong phai la bat bién, thai gian khong
con la thai gian tuyét d6i doc 1ap véi vat chat chuyén dong.

Noi tom lai, ly thuyét tuong di clia Einstein da ching minh mdi lién hé khong thé tach roi gitta
khong gian va thai gian. Su thay déi cac thudc tinh thdi gian clia cac qua trinh luén ludn kém theo
sy thay d6i cac dac trung khong gian va nguoc lai. Mot d4u higu dac trung clia méi tuong tac do 1a
trudng hap dan gay ra bdi nhitng thién thé c6 mat do cuc ky 16n co thé lam thay déi téc do troi clia
thai gian.

Co I& chung ta khong can di sau thém vao cac hé qua triru tuong cla ly thuyét vat ly. Diéu can
noi & day la noi ham clia khai niém thoi gian da thay ddi ciing vdi su phat trién clia khoa hoc noi
chung va vat ly ni riéng.

Ta co quyén hdi ly thuyét tuang doi clia Einstein, dinh cao tri tué clia thé ky XX, da tra 16i day
dd cau h6| “thai gian 1a gi ?” hay chua? C6 thé tra 16i la “chua”. Vi ly thuyet Einstein, ching ta chi
c6 thé khang dinh thoi gian khong thé tach rai khoi khong gian va vat chét, thoi gian khong pha| la
thoi glan tuyét doi theo quan diém clia Newton. Nhung ban chat clia thai gian van con 1a bi an sau
xa cla tu nhién. Tim hiéu ban chat clia thdi gian van con la nhiém vu clia khoa hoc tuong lai trong
thé ky XXI. Va ching ta hiéu day la mot trong nhiéu bi an clia tu nhién ma khoa hoc phai kham
pha. Cho nén “khoa hoc s& khong cdo chung” nhu |.Horgan da viét trong cudn sach “Su cao chung
clia khoa hoc” (The end of science) dang gay ra cudc tranh luan trong cdng ddng cac nha khoa
hoc trén thé gidi va dang dugc quan tam & nudc ta.

Hién nay chung ta chi co thé noi vé thdi khoang ngan nhat ma vat Iy hién dai co thé biét dugc.
Vai thap nién gan day, cac nha vat Iy da dé cap tdi tinh bat lién tuc cla thai gian. Nghta la sy phan
thdi gian thanh cac Iugng tir khong - thai gian trong trang thai dac biét khai dau Big Bang (Vu nd
I6n d&n dén hinh thanh vi tru clia chang ta). Ching ta chua ¢ Iy thuyét chinh xac va hoan chinh
vé hién tugng lugng tlr hoa thai gian. Nhung tir cac ly thuyét vat Iy hién dai, ching ta c6 thé dua ra
con s6 udc lugng vé kich ¢d clia luong tir thdi gian. K&t hop ba hang s ca ban clia tu nhién (t6c do
anh sang, hang s6 hap dan va hang s6 lugng tir Planck), cac nha vat ly da suy ra khoang thai gian
ngan nhat con ¢ y nghta vat ly t =107 giay. D6 1a lugng tlr thai gian. Nu nhan thai gian nay voi
t6c d6 anh sang ta co luong tlr khong gian 107°cm. Trong cudc séng hang ngay, ching ta kho
hinh dung néi chiing ngan va nhd téi mitc nao! Cho dén nay, vat Iy hoc hién dai cho rang khong co
thai gian nao ngan hon 10™* giay. Chac chan, tri thic khoa hoc noi chung va tri thire vat Iy noi
riéng khong dimg lai & day.



