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CUOC DU HANH VAO L6 PEN
Kip Thorne
(tiép theo ky trurdc)
Gargantua

Hon bon muoi nam sau (tinh theo hé thdi gian clia con tau vi tru), con tau clia ban giam toc
do dé tién vao vang lan can clia Gargantua. Phia trén dau ban bay gid la quasar 3C273, vai hai
chiim sang xanh choi loa ruc rd phong ra tir tam clia n6; bén dudi la dia nguc den ngom clia 16 den
Gargantua. Roi vao quy dao tron xung quanh Gargantua va thyc hién nhitng phép do can thiét,
ban khang dinh rang khéi Iugng clia nd 16n gap 15 nghin t 1an khéi luong Mat Tréi. Ban con quan
sat dugc no dang quay rat cham, rat cham, va tir nhiing s6 liéu nay, ban tinh dugc chu vi dudng
chan trdi clia n6 la 29 nam anh sang. Cudi cing thi day ciing la mot 16 den ¢6 ving lan ¢an ma ban
co thé kham pha va tim hiéu trong khi chi phai chiu dyng mot luc thuy triéu rat nhd va nhiing gia
toc khdng qua 16n! Do an toan clia qua trinh kham pha dugc bao ddm dén mdrc ban quyét dinh dua
ca con tau va try xuéng gan 16 den thay vi chi sir dung nhitng thiét bi tham do don gidn nhu trudc
day.

Tuy nhién, trudc khi bat dau ha xudng, ban phai ra 1énh cho phi hanh doan chup anh
quasar khéng 16 phia trén, cung véi hang nghin ty ngéi sao dang quay quanh Gargantua, va hang
ty thién ha rai rac trén khap bau troi. Ho cling chup ludn ca chiéc dia den tuyén clia Gargantua
ngay bén dudi; n6 co kich thudc khoang bang Mt Trai khi nhin tir Trai Dat. Thoat nhin, n6 dudng
nhu hat hét anh sang tir tat ¢ cac vi sao, cac thién ha phia sau 16 den. Nnung quan sat kj hon mot
chat, phi hanh doan clia ban kham pha ra réng truong hap dan clia 16 den da x{r sy nhu mot thau
kinh lam léch dudng di clia cac tia sang phat ra tir nhitng vi sao va thién ha xung quanh bién gidi
clia dudng chan trai va hoi tu chliing vao mot vanh sang manh tai mép cla chiéc dia den do. Tai
do, trong vanh sang nay, ban thdy mot s6 anh clia méi ngéi sao bi che khuét: mot anh tao ra bai
nhing tia sang bi uén cong & ria bén trai cla 16 den, mot anh khac bdi nhimg tia bi udn cong & ria
bén phai, anh thir ba do nhimng tia bi kéo quay dd mot vong xung quanh 16 den réi dugc giai phong
di theo hudng vé phia ban, anh thr tu do nhitng tia quay vong quanh 16 den tron hai vong, ba vong,
v.v. K&t qua 1a mot vanh sang c6 cAu tric vo cung phirc tap, ma phi hanh doan cla ban da chup
rat chi ti€t nham phuc vu cho nhitng nghién ctu trong tuang lai.

Sau khi viéc chup anh hoan tat, ban ra lénh cho Kares khai dau cong doan ha xuéng gan
16 den. Nhung ban phai that kién nhan. L6 den qua la khdng 16, tang t6c va sau do la gidm toc voi
do lon 1-g, sé phai méat khoang 13 nam con tau mai dat dén cai dich ma ban da dat ra, 1,0001 Ian
chu vi dudng chan troi!

Khi con tau ha thap xuéng, phi hanh doan clia ban thuc hién nhimg ghi nhan hinh anh vé
sy thay d6i dién mao clia bau trdi xung quanh con tau vi tru. Dang ghi nhd nhét 1a sy thay dai
trong chiéc dia den xi cla 16 den & phia dudi con tau: no6 dan dan I6n 1én. Ban mong dgi n6 sé
ngirng to |én khi n6 da bao phl gan hét bau trdi phia dudi giong nhu mét nén nha mau den vi dai,
trong khi bau trdi phia trén van trong sang nhu & trén Trai Dat. Nhung thuc t& khong phai nhu vay:
cai dra den xi van lién tuc Ion lén, dung dua xung quanh cac phia clia con tau dé ri bao trum lén
tat ca, chi trir mot khoang sang tron trinh & phia trén, mot clra s6 ma qua d6 ban nhin thdy dugc va
tru bén ngoai (hinh dudi). N6 giéng nhu cdm giac cla ban khi budc vao mot hang dong va méi ltc
mot dan s&u vao bén trong, nhin thdy miéng hang ctr nhd dan theo khodng cach.



Trong sy bdi réi va sg hai dang 1én cao do, ban goi DAWN: “Co phai Kares da tinh nham
duong di cla ching ta khong? Cé phai chiing ta da vuat qua dudng chan trdi rdi khong? Chung ta
sap tan so roi sao???!!”

“Tikhii, tikhii,” - c6 ta lai tr& 16i mét cach nhe nhang. “Chiing ta van an toan; ching ta van &
bén ngoai dudng chan trdi. Bong t6i d4 bao trum gan hét bau trai chi bdi vi hiéu tng thau kinh qué
manh clia trudng hap dan cla 16 den ma thoi. Hay nhin kia, noi mdi tén cla toi chi dén, gan chinh
gitta dinh dau; do la thien ha 3C295. Trudc khi anh bat dau tién sau vao, no G vi tri nam ngang véi
chung ta, tirc 1a 90 do so vai thién dinh. Nhung & day gan véi dudng chan trdi clia Gargantua,
trudng hap dan clia 16 den kéo qua manh, lam cho cac tia sang phat ra tir 3C295 bi uén cong tir
phuong ndm ngang thanh gan nhu thang dimg. Két qua 1a 3C295 dudng nhu 1a & ngay trén dau
chling ta nhur anh da thay.”

Nhin t& phia con ta

Hinh vé. Tau vi tru dang lo Iimg phia trén duong chén trdi cda 16 den, va dudng truyén cla céc tia
sang tdi tir nhitng thién ha xa xoi. Trurdng hdp dan cta I6 den bé cong nhiing tia séng nay xudng
dudi (“hiéu umg thdu kinh hép dan’), lam cho nhing nguoi quan sét trén tau thdy dudng nhu
nhitng tia séng nay tap trung & mét dém sang tron phia trén dau.

Tinh tam trd lai, ban tiép tuc qua trinh ha thap xuéng. Trén man hinh may tinh thé hién su
tién trién clia cudc hanh trinh theo ham cla ca quang dudng di duoc theo phuong ban kinh (xuéng
dudi) va chu vi clia dudng tron bao quanh 16 den ma vi tri clia ban di qua. Trong giai doan dau, ctr
di chuyén duoc mot kilomét theo phuong ban kinh, thi chu vi clia chuyén dong quy dao clia ban lai
giam di 6,283185307...kilomét. Ti s6 gilta do gidm cla chu vi va do giam ban kinh la 6,283185307
kilomét/1kilomet, chinh la bang 272, ding nhu cong thic chuén trong hinh hoc Euclid. Nhung bay
gid, khi con tau clia ban dén gan dudng chan trdi, ti s6 gitta do gidm chu vi va do gidm ban kinh tré
nén nhd hon rat nhiéu so véi 27: N6 la 5,960752960 & 10 lan chu vi dudng chan trai;
4,442882938 & 2 lan chu vi dudng chan troi; 1,894451650 & 1.1 chu vi dudng chan troi;
0,625200306 & 1.01 chu vi dudng chan trai. Su sai léch so véi hinh hoc Euclid ma ta da duoc hoc &
THCS chi co thé xay ra trong mot khong gian cong; vay la ban dang tan méat nhin thay su cong, ma
thuyét tuong déi rong clia Einstein tién doan, phai kéo theo luc thuy triéu cla 16 den.

Trong giai doan cui qua trinh ha thap clia con tau, Kares ham cac dong co ngay cang vat
va dé c6 thé lam cham lai su roi cla n6. Va cudi cung thi tau v tru cing da bay lo Iing tai duong
chu vi 1.0001 Ian chu vi duong chan troi, dong co hoat dong vai gia téc bang 10 lan g dé gilr cho
n6 chéng lai duoc trudng hap dan manh liét cda 16 den. Trong 1 kildmét cudi cung clia chuyén
dong theo phuong ban kinh, do giam clia chu vi chi 1a 0,062828712 kilomét.



C§ hét stc dé nang tay 1én chéng lai mot lyc 10-g dau don, phi hanh doan cla ban huéng
camera cla kinh vién vong dé thuc hién mét phién chup &nh dai va chi tiét. Ngoai trir nhitng dai
blrc xa yéu tir moi hudng xung quanh ban phat ra tir cac va cham nay Ilra clia hang trigu triéu phan
tlr khi dang bay vao 16 den, thi chi c6 song dién tir dugc ghi nhan tir d6m sang & phia trén dau ban.
P6m sang nay nhd, vai goc nhin co 16 chi khodng 3 do, gap 6 lan dudng kinh goc clia Mt Trai khi
quan sat tir Trai Dat. Nnung ép chat trong do 1a anh clia tat c& nhitng vi sao quay quanh
Gargantua, va tat ca nhing thién ha trong Vi Tru. Tai chinh gitra tam la nhiing thién ha thuc su
nam trén dinh dau. Nam muoi Idm phan trdm nguyén nhan tao ra nhitng d6m sang nay la anh cla
cac thién ha nhu 3C295, ma néu khong co hiéu tng thau kinh clia 16 den ching s& nam theo
phuong ngang, tic 1a 90 do tinh tir thién dinh. Ba muai lam phan tram la anh cla cac thién ha ma
ban biét Ia chiing ndm trén mét déi dién ciia 16 den ddi véi ban, thdng ngay phia dudi ban. Ba muo
phan tram ngoai ciing clia ddm sang la anh phu thir hai clla mbi thién ha; va trong vong ngoai
cuing ¢6 2 phan tram la anh thir bal

Mot diém dac biét nira 1a mau sac cla tat ca cac vi sao va thién ha déu bi sai lech. Mot
thién ha ma ban biét chac 1a n6 co6 mau xanh |4 cay gid lai phat ra nhing tia X c6 budc séng dai:
trudng hap dan clia Gargantua, khi kéo nhirng bic xa cla thién ha nay xuéng phia ban, da lam
cho cac buc xa nay ¢6 thém nang lugng bang cach gidm budc song clia ching tr 51077 mét (mau
xanh la cay) thanh 5.107° mét (tia X). Va tuong ty, dia ngoai clia quasar 3C273, ma ban da biét I
phat ra nhing bitc xa hdng ngoai ¢6 budc song 5107 mét, thi lai xuat hién vai mau xanh 14 cay
c6 budc song 5107 mét.

Sau khi ghi hinh mét cach ti mi va ky Iudng nhing chi tiét cud dom sang phia trén, ban
chuyén su chi y clia minh sang khong gian bén trong con tau quen thudc. Ban thdm mong doi
rang, tai day, rat gan vai dudng chan trdi cla 16 den, cac dinh Iuat vat Iy sé thay déi theo mot cach
nao do, va nhimng thay d6i nay sé anh hudng dén tinh trang sinh Iy clia ban va phi hanh doan.
Nhung khong. Ban nhin trg Iy than can nhat clia minh, Kares; c¢o 8y van binh thuong. Ban quay
sang quan sat cong sy thir hai, Bret; anh ta cling hoan toan binh thuong. Ban thir cham tay vao ho;
va ban ciing cdm thay rat binh thudng. Ban uéng mét cdc nudc loc; ngoai nhiing hiéu Ung gay ra
bdi moi trudng gia toc 10-g thi nude chdy ra mot cach vo cung binh thuong. Kares bat mot den
laser lon Argon; n6 van phét ra nhimg chuim laser mau xanh ruc rd hét nhu bao 1an khac. Bret khéi
dong may phat laser ruby va tat ngay, sau dé do thdi gian ma xung anh sang truyén dén mot chiéc
guong réi phan xa trd lai; tir phép do nay, anh ta tinh toc do truyén clia anh sang. Két qua mot cach
tuyét di giéng vai nhiing gi da dién ra trong mot phong thi nghiém dat tai Trai Dat: 299.792 km/s.

Moi thir trong con tau déu binh thudng, hoan toan giéng nhu n6 dang ding im trén bé mét
clia mot hanh tinh 16n véi trudng hap dan 10-g. Néu ban khong nhin ra bén ngoai con tau va quan
sat d6m sang ky quéi phia trén dau minh cting nhu bong dém bi nhan chim xung quanh, c6 1€ ban
khong thé biét dugc rang minh dang & gan dudng chan trai clia mot 16 den hay & gan bé mét clia
moét hanh tinh — hay c6 thé néi la ban gan nhu khong thé biét duoc. L6 den lam cong khong thai
gian & bén trong con tau cling chang khac gi & bén ngoai, nén véi nhitng dung cu dd chinh xac
ban c6 thé xac dinh duoc do cong do; thi du, bang cach xac dinh strc kéo cla luc thuy triéu gida
dau va chan ban. Nhung trong khi do cong la rat dang ké & thang chu vi 300 nghin ty ki 16 mét cda
dudng chan trai, thi hiéu Umg cla no lai rat nhd  thang 1 kildmét nho bé clia con tau; do cong nay
gay ra luc thuy triéu gitta dau nay va dau kia cla con tau chi khodng mot phan trdm nghin ty gia
téc trong truang Trai Dat (107 g), va gita dau va chan cla ban thi lai con nhd hon mot nghin 1an
niral

Cao Vi Nhén (Lugc dich)



CAU HOI TRAC NGHIEM

TNCS1/25. Trong so d6 mach dién dé khao sat su’ phu thudc clia cudng do
dong dién vao hiéu dién thé giita hai dau day dan R (hinh vé) thi:

A. Khoa K c6 thé mac trudc hoac sau day dan.

B. Ampe ké A c6 thé méc néi tiép hoac song song vdi day.

C. Von ké V ¢ thé mac song song hodc néi tiép véi day dan.

D. Giit nguyén vi tri cia day dan va cac dung cu do, thi déi cuc cau nguén

dién cling khéng anh huéng dén két qua do.
Chi ra duing, sai trong cac két luan trén.
R
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TNCS2/25. Céc dudng 1, 2, 3 va 4 1a do thij biéu dién su phu thudc ctia cudng
dd dong dién vao hiéu dién thé gitra hai dau vat do nhu hinh vé. Tir do thi ta c6
két luén:

A. Vit 1,2 va 4 1a day dan.

B. Vat 2, 3 va 4 1a day dan.

C. Vat2vad4laday dan. 1)

D. Vat 2 Ia day dan. tor

0 »U(V)

TNCS3/25. Khi mac day dan vao hiéu dién thé 16V thi cudng do dong dién chay
qua day dan do tang thém 2A thi hiéu dién thé dat vao day dan khi do6 sé Ia:

A. 32V

B. 64V

C. 8oV

D. 128V



TNCS4/25. Dién tré R, = 25Q chiu dudc dong dién I6n nhat 13 200mA. Dién tré
R, =152 chiu dudc dong dién I6n nhat 13 0,5A. Doan mach gém hai dién tré
trén mac ndi tiép sé chiu duac hiéu dién thé I6n nhat 1a:

A. 28V B. 20V C. 12,5V D. 8V
TNCS5/25. C6 hai loai dién trg 1a 2Q va 4Q. Ngudi ta ghép ndi tiép ca hai loai
dién tr6 trén dé dudc dién trd tuong duong 1a 20Q. S6 dién tré phai dung it
nhat 1a:
A.10 chiéc B.8chiéc C.6chiéc D.5 chiéc

TRUNG HOC PHO THONG

TN1/25. Mot chum tia sang phan ki tif nguén sang diém
S, ¢6 goc mé a, chiéu téi mét ban thiy tinh hai mat
song song nhu hinh vé bén. Goc tdi cla cac tia ngoai
cung cla chum tia bang i. Biét dé day cta ban 1a fva

chiét suat bang n. Géc md ctia chum tia 16 sé la: |

A) 0

B) a

C) arcsin(1/n)
D) 2.arcsin(1/n)

TN2/25. Mét guong cau 16m dudc dat trén mat ban ndm ngang, quay bé I6m
lén trén sao cho truc chinh cta né huéng thang diing. Ky hiéu O Ia dinh
guong, C la tim guong. Mot ngudn sang diém dat & tam C cho anh that triing
vdi chinh né. Néu bay gig dé nudc day guong thi anh sé:

A) 12 anh thuc nam 6 C

B) la anh thuc nam giita C va vé cuing.

C) 1a &nh 30 nam giita C va O

D) la anh thuc nam gitta. Cva O

E) 1a anh &o nam giita C va vé cuing.
TN3/25. & mét dai thién van cé6 mét kinh thién van In, tiéu cu clia vat kinh
bang 19 m va cla thi kinh bang 1,0 cm. Ngudi ta dung kinh dé quan sat mat
trang va diéu chinh dé ngam chimng & vo cuc. anh clia mit trang tao béi vat
kinh c6 dudng kinh bang bao nhiéu? Biét dudng kinh ciia mat trang la 3510°m
va ban kinh quy dao cGia mat trang quay xung quanh Trai Datla 3810°m

A) 10 cm

B) 12,5cm

C) 15¢cm

D) 17,5 cm.



TN4/25 Mét kinh thién van gém vét kinh tiéu cu f, va kinh mat tiéu cu 5 cm.
(ca hai déu 1a thau kinh héi tu). Khi diéu chinh dé ngam chiing vat & vo cuc thi
kinh mat cach vat kinh 85 cm.. Hay cho biét cap nao sau day vé vi tri clia anh
va do I6n tiéu cu f, la dung:

A) cach mat 90 cm; 80 cm
B) & vo cuc; 80 cm
C) & v cuc; 90 cm

D) & diém cuc can ciamat; 80 cm
E) 6 diém cuc can clamat; 90 cm.

TN5/25. Mot thau kinh hoi tu dung lam kinh lap. Néu dat mat sat kinh dé quan
sat vat nhé thi muén dd béi giac cuc dai phai dat thau kinh sao cho:

A) vat & ngay trén tiéu diém chinh ctia thau kinh

B) anh nam & diém cuc vién clia mat

C) anh nam trong mat phang tiéu dién cta thau kinh

D) anh nam & diém cuc can cla mat.

E) anh phai cach thau kinh mét doan nhé haon tiéu cv.

Chuy: Han cudi cung nhan dap an la ngay 5/11/2005.

GIOI THIEU CAC PE THI

DAP ANTOMTAT
PE THI CHON HOC SINH GIOI QUOC GIA
LGP 12 THPT NAM 2005, MON VAT LY, BANG A

Ngay thi thir nhat

Bai I. 1. a) Khi ban kinh néi vat véi tam léch goc a (nhd) : N+mg =ma (1)
Chiéu (1) Ién truc Os (coi nhu vudng goc véi ban kinh): —mgs/ R=ms"

= s"+aw’s=0 VOl w=,/g/R.

Vay A dao dong diéu hoa véi T = 27z/R/ g
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b) Chi€u (1) trén phuong ban kinh: N = mgcosa +mv?/R.

Theo dinh luat bao toan nang lugng: mv? /2 = mgR(cosa - cosa,);

= N =3mgcosa —2mg cosa,

c) Tacd: N, = Nsina = 15mgsin2a - 2mgcosa, sina .

Ap Iuc clia M Ién san 1a: Q = Mg+ Ncosa = Mg +3mg cos’ a — 2mg cosa, COSA .
Piéu kién dé B dimg yén la: N, < kQ véimoi a < a,.

VGi a nhd: N, = (3mg - 2mgcosa, )a ty 1é vGi a nén co gia tri cuc dai khi a = a,.
Do do: N, =(3mgcosa, — 2mgcosa, )sina, = mg cosa, sina,

Xxmax

d—g = 2(cosa, - 3cosa)sina <0 1udn ¢b gia tri &m nén Q nghich bién véi a .
mgda
Vay Q... =Mg+mgcos a, khi a =a,.
_ mcosa, sina,
M +mcos a,

Mat khac,taco k=N, /Q=k=N,, ../ Quin = Kuin

Néu thay cosa, =1-a? /2 va sina, = a,, ta dugc:
= ma,
™M +mil-a2/2)

2.a) Khi b qua ma sét, theo phuong ngang, dong lugng cla hé dugc bao toan. Vi a
nhd nén co thé coi van téc clla m c6 phuong ndm ngang, ta co:
mv+MV =0
mv>  MV?
+
2
Ch y réing a'R=(v=V)=vli+m/M) (&day ky hieu o’ = ‘jj—f ), Vi6i cac goc bé, ta

Mat khac, do bdo toan ca nang: = mgR(cosa - cosa,)

co:
mR%a'? Mm?R?*q'? 1 s
+ =—mgRla,; —
20+m/M)* 2M2(1+m/M)? 29 oz -a)
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= R%/(1+ m/M)=%g(a§ ~a?)

Pao ham hai vé biéu thire trén theo t;, ta duoc:
._ gl+m/M)
== g,
R

a

Vay hé dao dong diéu hoa véi

w= —gl+m/M - T=2m R .
\ R gl+m/M)

b) D6i v6i m: N +mg = ma. Chiéu hai vé clia phuong trinh trén Ién Os, ta co:

m(v-V )’ |
R

Theo dinh luat bdo toan dong luong:  mv+MV =0

N =mgcosa +

mv:  MV?
+ _

va bao toan ca nang: ) T mgR(cosa - cosa,)

Suy ra:

m+
Ta da biét v—Vv = v(1+m/M) nén khi a =0, cosa va v-V cuc dai, do do N cuc
dai. Vay

v= \/ [LMJZQR(cosa - cosa,)

_\/\2
Nmax=mgcoso+—m(v V) =mg + D2 L+ )2
R M
m 1 m
=mg+— 2gR(1-cosa, ) |@+—)°
mg R[1+m/M gR( 0)}( )

=3mg + ng —2mg(1+m/ M )cosa,.

Bai Il. 1) Luc chua md khoa K, khi co ap suat p, = p, + ogh. Khi md khoa K, khi gian
2 ‘A N s 7 N 1y Er
na doan nhiét va c6 ap suat p,: T,p,» =T,p,” ,suyra

-y

L:(&jy:1+—(l_y)&h (1)
To Po V P

Khi dong khoa, qua trinh 1a dang tich. Khi can bang khi co ap suat p, = p, +0gh, va
nhiét do T,. Ta co:



L = Po = _ P = (1— Pah, 2
To P, Pot+poh, Po
So sénh (1) va (2) ta dugc:
(1 —pthJ [1+1__V pghlj 3)
Po V BPo
- = —y = hl
h, h =y h —h,

Thay s0 ta tinh dugc: y = 155.
Xét mot mol hén hap, goi hé s6 mol He 1a x, s6 mol H, Ia y. Nhiét dung mol dang

tich clia He 1a 3R/2, clia H, 1a 5R/2. Nhiét dung mol dang ap clia He 1a 5R/2, clia
H, la 7R/2, nén ta hé phuang trinh:

Xx+y=1 (%)
25Rx+ 35Ry *%
= = 7 =185
Y 15Rx+ 25Ry 155 ()
Giai ra ta dugc x = 068. Tir do ta tinh dugec:

m, _(1-x)32g _ ag.

m, x4

2).Tinh nhiét lugng:

Nhiét dung mol d&ng tich ctia hdn hop khi la C, =yi_l, ta co:

= - = - = RTO —&
Q=0C, 1, 1) = e, T, 0-T1,) =n Ty 12

RTO [1_ pO j — nR[thTO ~ 135,6J
p

- pran, )T (r-Dp,
Bai lll. 1. a) Chu ky dao dong clia mach LC, : T, = 277/ e, = 27w/LC
Dién tich g cla ban A clia tu dién C, vao thoi diémt=01a g(0)=Q, =Ccu, va
i(0)=0
Vao thai diém t ta cé: i = —dq/dt =U,/C/Lsin(t/~/LC).

b) q(t) = Q, cos(t/+/LC) = CU, cost/+/LC)



2. a) Tai thoi diém t, =37, /4=3m/LC /2 thi q(3T,/4)=0 (3)
va i(3T, /4)=U,/C/Lsin3m/2=-U/C/L (4)

N p) R \ n " A ~ 7 N n 7 l . [N <
TU thai diéem nay dao dong dién tir c6 tan sé goc w, = ——. (Hai tu dién mac son
y ong die goc @ J2LC ( U QIE g
song coi nhu mot tu ghép co dién dung 2C va co dién tich bang 0 vao thai diém
t =37, /4). Vi diéu kién ban dau (3) va (4) ta co:

i, =1, cosa(t—3T,/4), VG 1, =U,/C/L.

. t  3em
hay i, =-U, C/Lco{m ]()

Ky hiéu q,, la dién tich cla tu ghép va q' la dién tich cla tu C,,taco
0., = 29'= Q'singy (t - 3T, /4)
Pé tinh Q' ta ap dung dinh luat bdo toan nang luong:

&:luf :Lz) L Q'=,/2Q, =CU,2.

2C 2 2(2C
N CU, . t 3\/_71
Tu day suy ra: '= 220
y sty a JES'n(\/ﬂ J“

2.b) N&u dong K, vao thai diém t, =T, thi ta co:
q(T,)=CU,cod27)=CU, =Q, (7) va i(T,)=0 (8

Tai thoi diém nay hai tu C, va C,mac song song, tu C, tich dién tich Q, con tu
dién C, thi khong tich dién, dong trong mach bang khong. Do vay, ngay sau do
luong dién tich Q,nay trén tu C, sé phan bd lai cho ¢a hai tu dién. Qua trinh phan bd
nay xay ra rat nhanh trong khi dién tich chua kip dich chuyén qua cuén day, vi tai
thoi diém nay i =0 va su thay d6i cudng do dong dién qua cudn cdm bi can trd do
hé s6 tu cdm (gay ra cdm khang), dién tich hau nhu chi truyén qua cac khoa va day
ndi. Vi hai tu dién cé dién dung nhu nhau nén dién tich Q, dugc phan bd déu cho hai
tu dién.

Sau khi dién tich dugc phan bd déu trén hai tu dién, trong mach lai c6 dao dong

dién tir vi tn 6 goc w, = % =, v6i diéu kién ban dau (7) va (8).

Vivay ta co:

i, =l,sinw,(t-T) = Izsin(

) @,,J
o

t
T2ic

0, = 20, = Q, cosw, (t - T) =Q, co

\/_
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_ da,,

TUi, = =U, %,cué’i cling ta co:

. C . t \ CuU 1
i, =U,.[— sin -J2m| va =—%co -J2m|.
Ve (m ] " {m ]

3. Su phan b lai dién tich lam gidm nang luong dién tur, tir gia tri Q2 /2C dén

2 2
2(%) EIZ% =$—é . D6 gidm nang luong nay chuyén thanh nang luong séng dién tir

truyén di trong khong gian.

Bai IV. Goi k la hé s6 phong dai, d 1a khoang cach vat va d' la khoang cach anh.
Nhinvao H.1taco: x=d +d'; k=-d'/d =-y/h va d’'=-kd (h ¢ dinh, vat va anh
& khac phia nhau so vdi truc chinh nén k <0). Tacod: x=d —kd = (1-k)d.

TK

v

b

Y 4T

<& S’
y"‘ X
Hinh 1
S{r dung cong thuc thau kinh: f = ad’ __ M g- Lk
d+d  1-k k
EAY: 2 2
X:(l_k)d:_(l K ¢ @ryrh) o _(h+y)
k k hy

y:ﬁ_h_'_ hZXZ_l
2f T\ 4f? f

Chu y rang, khi x — oo, xay ra hai trudng hop:
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* Khi thau kinh & rat xa vat, tia tir vat di qua quang tdm gan nhu tring véi truc chinh,

*Khi vat G sattieudién d - fld' - wo;k=-d'/d - o}y  ®

:——hi _
Y=2% 412

SELSAM LS
2f 2f

hx h?x? X _ hx hx 4
f

= L o =

Y y(h) Hinh 2

Chuing ta thay truang hop dau Ung véi dau (-) tuong g nhanh trén, trudng hop sau
(ng v&i d4u (+) tuong g nhanh dudi. Vay phuong trinh quy dao cla anh S' trén
truc toa d6 da cho la:

y=tX_p, XX
2f T\ af? f
véi x=4f . Quy dao anh S' dugc vé trén hinh 2.

1b. Th&u kinh dat tai B:

1+1,:% S f2=(d-f)(d-f)

=xX= f?=xX (6)
Thau kinh dat tai A: x gidam 6cm, x' tang 6 + 9 = 15cm.
f2=(x-6)(x+15) (7)

Khi thau kinh dat tai C: x tang 4cm, X’ gidm 5cm.
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f2=(x+4)(x-5) (8)

Giai hé phuong trinh ba &n: x =16cm; x'= 25cm; f = 20cm

2. Giit thau kinh ¢& dinh, dich chuyén S lai gan thau kinh theo dudng thdng SJ co
dinh bat ky (J 1a diém ct clia dudng thang SJ véi TK). Dung tiéu diém phu F, d6i véi
tia SJ. Qua cach dung anh clia S, ta thay rang khi S tién t6i J & ngoai khoang tiéu
cu, anh S' clia nd 1a anh that ndm trén duong thang c6 dinh JF, phia bén phai thau
kinh, tién téi o theo chiéu JF,. Khi S - J & trong khodng tiéu cu, anh S' clia nd la
anh 30, nam trén dudng thang & dinh JF, phai bén trai thau kinh, tién t6i J theo

chiéu JF, (Hinh 4).

‘\
N,
\\ -
\\ ”’
J --"
s S ol
R \‘l\FI
N /”l\
> X
O - \\~F \\
.Q "

THANH TiCH CUA DOAN HOC ¥ NH VIET NAM
TAI KY THI OLYMPIG VAT LHYh?uc“)C TELAN THU 36
in

Ky thi Olympic Vat ly Qudc t& 1an thit 36 t6 chitc & thanh phd cd kinh
Salamanca cta Tay Ban Nha, cach th( do Madrid 200km vé phia Tay Bac.

Nam nay c6 77 doan tham du, va mdt s6 nudc tdi du véi tu cach 13 quan sat
vién. Ciing nhu moi nam, déi tuyén ctia Viét Nam gom 5 hoc sinh 18p 12, trong
dé c6 4 hoc sinh thuéc Khéi chuyén Vat ly cla truong DPHKHTN, DHQG Ha Noi
va 1 nif sinh cia trudng THPT chuyén Vinh Phic, da dudc Iua chon qua ky thi
chon hoc sinh gidéi qudc gia va ky thi chon di tuyén. Trudc ky thi, déi tuyén
dudc tap trung bdi dudng, huan luyén vé ly thuyét va thuc nghiém tai truéng
PHSP Ha Noi trong vong 5 tuan Ié, dugi su hudng dan cla cac thay tir cac
trudng Dai hoc, Vién nghién cltu va B6 Gido duc va Dao tao. Rat tiéc 1a trudc
khi doan 1én dudng 4 ngay, em Dau Minh An bi sét cao, nén khdng cling di vdi
doan dudc. Poan chi c6 4 hoc sinh di thi.

Két qua ca 4 hoc sinh déu doat giai, trong d6 cé 1 huy chuang vang (Nguyén
Thi Phuong Dung), hai huy churong bac (Van ST Chién, Nguyén Minh Hai), mét huy
churong dong (Nguyén Quang Huy). Day 13 1an dau tién hoc sinh nit ciia ta doat
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huy chuong vang trong ky thi Vat ly Qudc té. Trong ky thi nam nay ¢6 2 hoc
sinh nir doat huy chuong: ngoai Dung, con mdt em doat huy chuong dong.
Trong |& cong bé giai, khi dén lugt Dung lén nhan huy chuong vang, ca hdi
trudng difng lén va vo tay rat lau. Van Si Chién chi con thiéu 0,7 diém so véi
diém huy chuong vang.

Trong ky thi ndy, khéng c6 xép thit tw cac nudc. Tuy nhién xét vé mat
thanh tich chung, thi ¢ nhiéu doan két qua cao hon ta nhu: Trung Quéc, Dai
Loan, Nga, Iran, Indonesia, Thai Lan, Hungari, Singapore.

Tur phai qua tréi Nguyén Thi Phuang Dung, Van Si Chién, Nguyén Quang Huy,
Nguyén Minh Hai

D€ RA KY NAY
TRUNG HOC €O SG.

CS1/25. Hé gém 3 rong roc va 3 vat dac dudc bd tri nhu hinh vé. Trong vat bén
trai c6 khoi lwong m=2kg va dudc 1am bang nhém cé khéi luwong riéng
D, = 270tkg/m’. Trong vat G gilra 1a khéi dudc tao bdi cac tdm cé khdi luong
riéng 13 D, =110kg/m®. Hé & trang thai cin bang. Nhing ca 3 vat vao nudc,
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mudn hé can bang thi thé tich cac tim phai gan thém hodc bét di tir vat & giita
la bao nhiéu? Cho khéi lugng riéng cla nudc la D, =100tkg/m°.

2 g

CS2/25. Khi nu6i ca wa nudc ndng, ngudi ta duy tri nhiét do clia nudc trong bé
cala t, =25°C bang mét thiét bi dun dién c6 cong suat P, =100n . D4i véi ca
ua nudc lanh, nhiét dé cla nudc trong bé can duy tri la t, =12°C. Dé c6 dudc
ché do nhiét do thap nay ngudi ta nhing vao bé mét thiét bi trao ddi nhiét,
thiét bi nay la mdt dng dong dai c6 nudc & nhiét do t, =8°C chay qua. Hiéu
suét cla thiét bj trao doi nhiét ndy cao dén mic nudc chay ra tif 5ng dong cén
bang nhiét véi nudc trong bé ca. Gia thiét rang cong suat trao doi nhiét gitra bé
va moi trudng ty 1é thuan véi hiéu nhiét do gitta ching, hay xac dinh lugng
nudc tdi thiéu chdy qua dng trong mét don vi thdi gian dé duy tri ché dé nhiét
dd cho trugc. Cho biét nhiét do cta phong 1a t, = 20°C. Nhiét dung riéng cla
nudc la C = 42003 / kgK .

Cau tra |6 sé thay d6i nhu thé nao néu trong bé nuéi ca ua séng & nhiét do

t, =16°C?

CS3/25. Trong s& d6 mach dién nhu hinh vé&, ampe ké A chi 1,. Héi ampe ké
A, chi bao nhiéu. Bé qua dién trg cla ampe ké va day néi.

R
—

CS4/25. Mt ngudi c6 chiéu cao bang h, di theo mép via he véi van téc khong
doi v. Trén khoang cach | ké tir mép hé c6 mot cot dén cao la H, trén dinh cot
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co ngon den thap sang (h|nh vé). Vé do thi biéu dién su phu thudc clia van toc
chuyen dong cta bong dau ngu’dl trén via hé theo toa dé x. Cho biét mat cla
via hé ndm ngang, con mép via hé la dudng thang.

] :}I
/ o

TRUNG HOC PHO THONG.

TH1/25. Hai vat dugc ném dong thai tir mét diém véi van téc nhu nhau, cling
bing V,. Mot vat dudc ném Ién theo phuong thang dimg, con vat kia dudc ném
lén dudi mét géc nao dé so véi phuong ngang. Héi goc do phai bang bao
nhiéu dé khoang cach giifa hai vat la cuc dai? Khoang cach cuc dai do bang
bao nhiéu? Xem rang khi roi xuéng dat vt toc cha vat 1ap tuc triét tiéu.

TH2/25. Hai vat c¢é cung khéi luong m dudc gan vao hai dau mét thanh nhe
hinh thudc thg, vdi canh nay I6n gap hai lan canh kia (xem hinh v&). Thanh cé
thé quay xung quanh mét truc di qua dinh va vudng géc véi mat phang hinh
vé. Ban dau thanh dudc gidi & vi tri nhu hinh vé, rdi sau dé budng ra. Hay xac
dinh luc do thanh tac dung Ién truc quay ngay sau khi thanh dugc buéng ra.
‘*

It

TH3/25. Mat binh hinh tru cach nhiét dugc phan lam hai ngan nhé mét pittong
nhe. Pittdng nay cé kha nang truyén nhiét yéu va co thé trugt khong ma sat
doc theo thanh binh. Biét ring mét ngan cta binh cé chita 10g héli & nhiét dé
500K, con ngan kia chira 3g khi hidré & nhiét do 400K. Hoi nhiét do trong binh
khi hé can bang 1a bao nhiéu va ap suét thay déi bao nhiéu 1an? Xac dinh nhiét
dung ctia mdi khi & lic dau cGa qua trinh san bang nhiét do. B6 qua nhiét dung
cla pittong va thanh binh.

TH4/25. Hai vét c6 cling khéi lugng m, ndi vdi nhau bang mét 16 xo Ii tuéng va
chuyén déng v6i mét vén téc ndo do trén phan nhan cta mat ban nam ngang.
Vecto van toc hudng theo truc 16 xo va 16 xo chua bién dang cho tdi khi vat thit
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nhat di vao mét dai rap trén mat ban (qua dai ndy, mat ban lai nhan). Dai rap
nay vudng goc vdi van téc cua hai vat va cé bé rong bang L (xem hinh vé). Hé
s6 ma sat gitra vat thi nhat va dai rap 1a x, con vat thit hai chuyén dong trén
toan mat ban déu khéng c6 ma sat. Hoi do cling cua I6 xo can c6 gia tri bang
bao nhiéu dé van toc ban ddu can thiét cho hai vat vugt qua dudc dai rap 13
cuc tiéu? Tinh gia tri cuc tiéu do.

Nguyén Xuén Quang

TH5/25. M6t tam dién méi ¢é dang tam gidc vudng can dudc tich dién déu trén
bé mat. Khi gap doi tdm dé dudc tam giac vudng can mdi can thuc hién mot
cong A dé chong lai luc ddy tinh dién. Hoi can phai thuc hién mot cong bang
bao nhiéu dé gap doi tam giac mot 1an nita.

Tran Van Nga (GV THPT Chuyén Phan B6i Chau, Nghé An)

Chu y: Han cudi cting nhén bai giai la ngay 5/11/2005.

GIAI DE KY TRUGC
TRUNG HOC cO S&

CS1/22. Mot chiéc sa lan tu hanh phan than la mot khGi hép hinh chir nhét, kich thudc ngoai
8mx15mx 1,5m, phan mdi c6 tiét dién ngang la tam giac déu, canh 8m, dé cao bdng dé cao than
tau. Tu trong cla tau 60 tan, khoang chira hang ¢ kich thude 7mx14mx1m dang chira 90 tan
hang. TAu néi trén sdng, nudc c6 khdi lugng riéng D =1050kg / m?.

1. Tinh d6 mén nuéce cda sa lan do.

2. Néu chang may & day ham tau cé 16 thing dién tich s = 400cm? va nudc vao 16 dé voi
van toc v =1m/ s thi sau bao lau sa lan sé bi chim néu nuéc khong dugc bom ra?

3. Tinh céng suét t6i thiéu clia bom (hiéu sudt H = 25%) cén dung dé bom nudc ra ciru tau

néu nudc duge bom tir day ham, qua thanh tau ra séng. B6 qua do day cta thanh thép.

Gidi: 1. D6 mdn nudc clia xa lan 1a dé cao phan chim trong nudc clia xa lan, ky hiéu la h:
Theo dinh luat Acsimet: F, =P - Dh(E=m+m’
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V3

trong d6 S=alb+ % a m7 =147,7m (a, b a cac kich thudc clia day), m la khéi lugng cla
xa lan, m' la khéi lugng hang hoa.

Tir o, ta c6: h = (m+m)/ D [5=150010° /1050[147,7 = 097m

2. Xa lan bat dau chim khi P, =F,., = DSh, =m,_, véi h, =15m la do cao cla xa lan.
Suyra: m__ =D [S[h, =10500147,7 5= 23262&g .

Lugng nudc tran vao lam chim xa lan: M =m__ - (m+m) = 8262&g.

Ky hiéu s la dién tich 16 thling, v 1a van t6c nudc chdy vao va t la thai gian chay hét luong nude M
vao xa lan, ta co:

M =DIslvit -t

max’

M 82628
DBV 1050000401
3.Cong suét co ich la cong suat dd bom lugng nudc vao trong 1s qua do cao h, = 15mm ra song:
N =10s¥Dh,.

=1967s = 32 phut 47 giay.

Céc ban cd 167 gidi duing: Thiém Viét Phic 10A1, THPT V6 Thi Sau, Huyen D4t D3, Ba Ria -
Viing Tau; Ngé Hoang Gia 8/2, THCS Nguyén Khuyén, Tp. Da Nang; Nguyén Cong Huén, Truong
Quang Khdi 9C, THCS Vinh Tudng, Vinh Phic.
CS2/22. Hai nhiét lrgng ké céch nhiét, nhur nhau, cao h = 75cm, chira vét chét can do thir dén
mure cao la /3, mét céi chira nude da, con céi kia chira nude & nhiét do t =10°C. Ngudi ta rét
hét nude tir nhiét lugng k€ thir hai sang nhiét lugng k€ thir nhat. Sau khi nhiét do trong nhiét lrong
ké thir nhét dugc xac 1dp, mire nude déng Ién cao thém Ah = 05cm. HAi nhiét do ban dau cla
nude da trong nhiét lugng ké? Cho khdi lugng riéng cda nude dé D, = 9[10°kg/ m®, clia nudc
la D, =10°kg/m®, nhiét nong chéy cda nudc da la A = 3410°J / kg, nhiét dung riéng cla
nudc dé la C, = 21100°J /kg, clanudcla C, = 42[10°J/Kg. do.
Gidi: Muc chat trong binh nhiét luong ké tang la do luong nudc rét sang da hoa da lam tang thé
tich. Gia st toan bo nudc rét sang déu hoa da thi:
SE—D[DH =S(D+AHJDO, Lo =D Ba g~ o5em

3 3 3\ D,
Theo bai ra, mirc nude chi tang 0,5cm nén chi cd mot phan nudc hoa da, trong binh ton tai cd nudc
va nudc da nén nhiét do la 0°C . Khi xay ra can bang nhiét ta co phuang trinh:
Cnmn(t _tO)+A |llrn:Cd IjTld (tO _tx) (*)
trong d6 Am la khéi lugng nudc da hoa da, t, la nhiét do ban dau cla nudc da,
t, =0,t=10°C

Matknac: ahs=2M_4M 4 = 40D.Dy
Dd Dn Dn_Dd

Khéi lugng ban dau clia nudc va nudc da la:
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m, =DSDn va m, :DSDd
3 3
Thay cac gia tri trén vao (*) réi giai phuang trinh ta dugc:
= C,hD,t(D, —D,)+31hD,D, _ e0C
CyhDy (Dn - Dy )

Céc ban co 107 gidi diing: Thiém Viét Phic 10A1, THPT Vo Thi Sau, Dat D4, Ba Ria - Viing Tau; Dao
Ngoc Bat 10 Ly, THPT Chuyén L& Quy Don, Binh Binh; Nguyén Nhu Burc Trung 9/1, THCS Ly Thuong
Kiét, Pham Thi Thu Hién 9/4, THCS Nguy&n Khuyén, Luu Minh Hién 10A3, THPT Chuyén Lé Quy Don, Tp.
Da Nang; D6 Hoang Nam 9A2, THCS Nguyén Truong To, Ha Néi; Nguyén Ngoc Diép Binh Ph, Thach
That, Ha Tay; Lé Hong Huy Théng, Lé Viét Hoang Trinh 8B, THCS Nguyén Tu&n Thién, Huong Son,
Nguyén Thanh Huyén, Ng6 Burc Liém 10Ly, THPT Chuyén Ha Tinh; Nguyén Trung Thanh 11Ly, Lé Qudc
Hung 10Ly, THPT Nguyén Trai, Nguyén Tién Durong, Pham Thanh Long 8/3, THCS L& Quy Don, Tp. Hai
Duong; Tran Thu Hién 11Ly, THPT Chuyén Hung Yén; Dang Burc Tam 10Ly, THPT Chuyén Lé Hong
Phong, Nam Binh; Lé Bao Vinh 9B, THCS Lé Lai, Vinh, Nghé An; Kiéu Th) Thuy Ngan 9B, THCS Thi tran
Song Thao, Cam Khe, Bui Viét Phurong 9C, THCS Nguyén Quang Bich, Tam Néng, Pao Ngoc Cudng,
Nguyén Thy Phurong Linh 9B, THCS Phong Chau, Phii Tho; Nguyén Xuén Ngoc 9A, THCS Quach Xuan Ky,
B6 Trach, Quang Binh; Lé Thuy Linh 10Ly, Huynh Thy Thu Thuy 11/2, THPT Chuyén Nguyén Binh Khiém,
Quang Nam; Dang Nhét Long 9B, THCS Phé Cuang, Bic Phd, Pham Thy Lé Hurong 11Ly, THPT Chuyén
Lé Khiét, Quang Ngai; Lé T4t Dat 11A1, THPT Dong Son 1, Nguyén Chi Linh 10A5, THPT Néng Céng 1,
Vi Quéc Diing 8G, Nguyén Duy Hing, Lé Ngoc Minh 9E, D6 Phtic Thinh 91, THCS Tran Mai Ninh, Hoang
Qudc Vigt 8A, THCS Lé Lai, Tp. Thanh Hoa; Quén Thai Ha Ly K16, Trinh Quang Hung 11A, Pham Trung
Kién 10 Ly, THPT Chuyén Thai Nguyén; Phan Trong Quy 9A, Nguyén Thi Phurong 8B, Ta Thi  Ha, Nguyén
Thi Tai, B6 Dinh Tuong Ngoc, Nguyén Ngoc Anh 8A, Ng6 Thi Thu Théo 8A1, THCS Yén Lac, Nguyén Duy
Duong 11G, Nguyén Tu Anh 10G, THPT Tran Pha, Lé Quéc Virong 9A, THCS Vinh Yén, Quach Thu
Huong 9C, THCS Ly Tu Trong, Binh Xuyén, Nguyén Céng Binh 11A1, THPT Yén Lac 1, Vinh Phuc.

CS3/22. Cho mach dién nhu hinh vé. B6 qua dién tré clia ampe ké A va day néi. Cho
U, =36V;R, = 20Q; R, = 302; R, = 40Q2; R, =500.
1. K, déng, K, md:
a) Tim bi€u thir lién hé gita R, va R, dé ampe ké chi s6 0.
b) Do khéng thod mén diéu kién trén nén ampe ké chi 0,3A. Tim dong dién qua R,,R, va tinh
dién tré R, R,. Biét rang néu giam R, di 602 thi diéu kién 6 cau a dugc thoa man.
2. K, va K, déu dong.
a) Héi R, va R, phai thod man diéu kién nao dé ampe ké chi s6 07
b) Tang dién tré R, thi dong qua né tang hay giam? Biét U ., va cac dién tré khac khéng thay
déi.
Gidi: 1. K, dong, K, m@.
a) Ampe k& A chi s6 0 khi mach ciu can bang. Diéu kién clia mach ciu can bang la
R,/R =R,/(R, +R,). Thay s6 va rit gon ta co: 30+ R, = 2R, (*)
b) Xét hai trudng hop:
+ Dong dién chay qua ampe ké A theo chiéu tir trén xudng:
Taco: 1,R, +1,R, =U
l,=1,-03

19



Thay s, giai hé phuong trinh trén ta dwoc: 1, = 08A va I, = 05A

U, =1,R, =08[R20=16V =U,

u,=1,R, =0540=20v

Taco: I, =1,-1, hayU,/R =U/(R, +R,)- 03 (1)

Theo diéu kién cau can béng (*): 30+ R, =2(R, -60) (2)

Tir hé phuong trinh (1) va (2) ta dugc: 03R* -12R, —960=0

Giai phuong trinh nay ta dugc R, =802 va tir (2) ta dugc R, =102

+ Dong dién chay qua ampe ké A theo chiéu tir dudi lén:

Tuong ty nhu trén, ta c6 phuong trinh: 03R? —12R, +480= 0. Phuong trinh nay vo nghiém.
2. K, va K, déu dong.

a) Tim diéu kién dé ampe k& A chis6 0.
Tuhinhvé: 1,R, =1,R - I, =1,R /20
LR, =1.R, — I, =1,B0/50

TainatP: I, =1, -1,

I, =1,R /20-1,B/5

TainitQ: I, =1,+1,=1,+1,3/5=8l,/5
Viét phuong trinh hiéu dién thé:

1,R, = 15Rs +15Rs hay

(I,R /20-1,3/5)40=50[3, /5+ R, (8l /5
- (R, /20-3/5)40=(30+8R, /5)

- R =27+ 08R;

b) VE& lai mach dién:

Khi R, tang thi R, tdng — dién trd toan mach AB tang. Vi U ,, khong déi nén cudng do dong
dién mach chinh gidm — U,, gidm. Do d6 U, = (U, —~U,,) ting — I, tingva I, =(1 -1,)
giam. Vay I, =1, [R,/(R, + R,) s& giam.

Céc ban cd loi gidi diing: Lé Th) Hong Hai 10Ly, THPT Chuyén Bac Liéu; 6 Minh Tri 9/12, THCS Thi x&
Bén Tre; Dao Ngoc Pat 10 Ly, Dinh Thanh Quang 11Ly, THPT Chuyén L& Quy Don, Binh Dinh; Trurong
Quéc Tuan 9A1, THCS Phan Boi Chau, Phan Thiét, Binh Thuan; Phan Th; Quynh Tram 9/6, THCS Nguyén
Hué, Tp. Da Nang; Triéu Th) Mai Trang 9A4, D6 Hoang Nam 9A2, THCS Nguyén Truong To, Ha Noi;
Nguyén Van Sém 11D, THPT Lé Quy Don, Thach Ha, Lé Viét Hoang Trinh 8B, THCS Nguyén Tuén Thién,
Huong Son, Nguyén Trong Durc 10Ly, THPT Chuyén Ha Tinh; Nguyén Trung Thanh, Vi Tuén Anh 11Ly,
Luru Héng Nhung 10Ly, THPT Nguyén Trai, Hai Duong; Hoang Gia Minh 9/4, THCS Doan Thi Diém, Tp. Hé
Chi Minh; Nguyén Thanh Tuén 9C, THCS Dao Su Tich, Tryc Ninh, Nam Binh; Ngé Thanh Phiic 10A4,
THPT Chuyén BH Vinh, Ngé Tat Nghia Hong Son, Do Luang, Nghé An; Hoang Thai Son 9A1, THCS Lam
Thao, Vi Bui Quynh 10Ly, THPT Chuyén Hung Vuong, Phii Tho; Nguyén Xuén Ngoc 9A, THCS Quéch
Xuan Ky, B6 Trach, Quang Binh; Lé Thuy Linh 10Ly, THPT Chuyén Nguyén Binh Khiém, Quang Nam;
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Pham Thy Lé Huong 11Ly, THPT Chuyén Lé Khiét, Quang Ngai; Trinh Quang Hung 11A, THPT Chuyén
Thai Nguyén; Lé Ngoc Minh 9E, THCS Tran Mai Ninh, Lé T4t Dat, Nguyén Thy Ninh 11A1, Lé Thy Van Anh
10A1, THPT Dong Son 1, Thanh Hoa; Hoang Manh Thang 9C, THCS Vinh Yén, Phi Xuén Trudng, Truong
Quang Khdi 9C, THCS Vinh Tudng, Vinh Phuc.

CS4/22. Bén tréi thdu kinh héi tu tiéu cu f c¢6 dat mét man chdn vuéng géc vai truc chinh cla
thau kinh va cach thau kinh 5f /3. Trén man c6 khoét mét I6 tron duong kinh 2cm ¢6 tdm ndm
trén truc chinh thau kinh. Bén phai thau kinh dat mot guong phang vuéng géc véi truc chinh cach
thau kinh 3f /4 voi mat phan xa guong hudng vé thau kinh.

Chiéu chum sang song song Véi truc chinh di qua 16 tron t6i thau kinh. V& dudng di cda chum tia
qua hé trén va tinh kich thudc cla vét sang trén man.

Gidi:
M : A
C \\\:F1 I
A R, K J
0, : >
Fi QL F > F
, B v o K J
D! !
,"/ IF1
M, v

+ V& duong di clia chum tia séng AB:
Chum sang AB qua th&u kinh (TK) hoi tu tai diém F. T6i guong G, chum sang phan xa déu di qua
F' ( F' doi xing véi F qua guong) rdi téi TK, chum tia 16 ra tir TK c6 tia bién déu di qua cac tiéu
diém phu F, va gap man & C va D. Vay vét sang trén man |a mét hinh vanh khan c6 tam O’ nam
trén truc chinh, c6 ban kinh trong la O'A = 1cmva ban kinh ngoai la O'C.
+ Tinh kich thudc vét sang trén man:
Taco: Il'=AB=2cmva AFJJ' ~ AFIl’
- J'/N"=FG/FO=1/4 - JJ' = 05cm

e AF'J)' ~AFKK':
- JJ'/KK'=GF'/F'O =1/2 - KK'=1cm

* AF,KO~AFCM :
~ KO/CM =FO/FO' = f(5f /3- f)=3/2 - CM =1/3cm

e AF'OK ~400'M :
~ KO/O'M =OF'/0'0 =(f /2)/(5f /3)= 3/10 ~ O'M =5/3cm
Suyra: O'C=0'M -CM =5/3-1/3=4/3cm Vay bé rdng cla hinh vanh khan la 1/3cm.
Céc ban cd loi gidi diing: Nguyén Phic Hung 10A1, THPT V6 Thi Sau, D4t DO, Ba Ria — Viing Tau; Phan
Tan Phong 10Ly, THPT Chuyén Bac Liéu; D6 Minh Tri 9/12, THCS Thi xa Bén Tre;Trvong Quéc Tuén
9A1, THCS Phan Boi Chau, Phan Thiét, Binh Thuan; Ngé Hoang Gia 9/2, Pham Thi Thu Hién 9/4, THCS
Nguyé&n Khuyén, Tp. Da Nang; Cao Nguyén Quynh Anh 9/5, THCS Nguyén Du, PleiKu, Gia Lai; Triéu Thi
Mai Trang 9A4, THCS Nguyén Trudng To, Ha Néi; Nguyén Ngoc Diép Binh Phu, Thach That, Ha Tay; Lé
Qudc Hung 10Ly, THPT Nguyén Trai, Hai Dwong; Nguyén Hiru Thinh 10Ly, THPT Chuyén Hung Yén;
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Pham Tran Hiéu THCS Dang Thai Mai, Ngé Thanh Phic 10A4, THPT Chuyén DHVinh, Nghé An; Doan
Manh An Hung Do, Tam Nong, Kiéu Thy Thuy Ngén 9B, THCS Thi tran Séng Thao, C3am Khé, Phii Tho; Lé
Thuy Linh 10Ly, THPT Chuyén Nguyén Binh Khiém, Quang Nam; Lé Dinh Nam 11A1, THPT Bong Son 1,
Hoang Quéc Viét 8A, THCS Lé Loi, 6 Phic Thinh 91, THCS Tran Mai Ninh, Thanh Ho&; Vi Th) Nhung
11Ly, THPT Chuyén Thai Binh; Trinh Quang Hung 11A, Nguyén Minh Phuong 10Ly, THPT Chuyén Thai
Nguyén; Truong Quang Khdi 9C, THCS Vinh Tudng, Lé Qudc Virong 9A, THCS Vinh Yén, Vinh Phiic.

B sung danh sach cac ban ¢ 16i giai diing THCS sé 21.

CS1/21: Nguyén Van Phuong 10A1, THPT Vo Thi Sau, Dat D6, Ba Ria — Viing Tau; Pham Thy Thu Hudng 10LY,
THPT Chuyén Nguyén Du, DakLak; Nguyén Van S4m 11D, THPT Lé Quy Don, Thach Ha, Ha Tinh; Hoang Gia Minh
9/4, THCS Doan Thj Diém, Quan 3, Tp. H& Chi Minh; Pham Tran Higu THCS Dang Thai Mai, Vinh, Nguyén Tét NghTa
9A, THCS Ly Nhat Quang, D6 Luong, Chédu Ba Théng 45A4, THPT DH Vinh, Nghé An; Dinh Ngoc V6 thi tran Doan
Hung, Phua Tho; Phi Xuén Trudng 9C, THCS Vinh Tudng, Vinh Phuc.

CS2/21: Nguyén Van Phuong 10A1, THPT V6 Thi Sau, D4t D6, Ba Ria - Viing Tau; Dao Ngoc Dat 9A4, THCS Lé
Hong Phong, Quy Nhon, Binh Binh; Nguyén Van Sam 11D, THPT Lé Quy Dén, Thach Ha, Ha Tinh; Nguyén Tat
Nghia 9A, THCS Ly Nhat Quang, Do Luang, Pham Tran Hiéu THCS Bang Thai Mai, Chdu Bé Thong 45A4, THPT bH
Vinh, Nghé An; Phi Xuén Truong 9C, THCS Vinh Tuong, Vinh Phic.

CS3/21: Nguyén Van Phuong 10A1, THPT Vo Thj Sau, D4t DO, Ba Ria - Viing Tau; Pham Thy Thu Hudng 10Ly,
THPT Chuyén Nguyén Du, DakLak; Hoang Gia Minh 9/4, THCS Doan Thi Diém, Quan 3, Tp. Hé Chi Minh; Nguyén
Tét Nghia 9A, THCS Ly Nhat Quang, Do Luong, Chédu Ba Théng 45A4, THPT DH Vinh, Nghé An.

CS4/21: Nguyén Van Phuong 10A1, THPT V6 Thi Sau, D4t D4, Ba Ria — Viing Tau; Pao Ngoc Dat 9A4, THCS Lé
Héng Phong, Quy Nhon, Binh Binh; Nguyén Van Sam 11D, THPT Lé Quy Don, Thach Ha, Ha Tinh; Hoang Gia Minh
9/4, THCS Boan Thi Diém, Quan 3, Tp. H& Chi Minh; Chau B& Thong 45A4, THPT DH Vinh, Nguyén Tt Nghia 9A,
THCS Ly Nhat Quang, B6 Luang, Nghé An. Phi Xuén Trudng 9C, THCS Vinh Tudng, Vinh Phuc.

TNCS21: Nguyén Van Phuong 10A1, THPT V6 Thi Sau, D4t B, Ba Ria - Viing Tau.
TRUNG HOC PHO THONG

TH1/22. Mot vét bat ddu chuyén dong thang, khéng vén téc dau tur goc toa do. D6 th
st phu thudc gia toc vao thoi gian nhu hinh vé.

as
dn

0
-ac

v

ty 2t t

a) V& do thi su phu thude cla véan toc theo thai gian.
b) O'thoi diém nao vat quay tré lai vi tri ban dau.
Giai: a) Do thi su phu thudc clia van toc theo thdi gian nhu hinh bén.
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N
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-
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b) 0 thoi diém t, vat quay trd lai vi tri ban dau, khi do:
x=agt2 /2+agt,(t, —t,)+(-a, )t, - 2t,)* /12=0
=1t} —6t, [, +5t2 =0

L=t (|Oai)
t, =5t,

Vay thoi diém t, =5t

Lai giai trén la cha ban: Virong Quang Hung 12Ly, THPT Chuyén Ha Tinh.

Cdc ban cd 167 gidi diing: Bui Hai Nam 12Ly, THPT Chuyén Béc Ninh; nguyén Thy Thu Hién 9/4, THCS
Nguyén Khuyén, Pa Nang; Dao Duy Birc 11A18, THPT Quang Trung, Nguyén Tién Hung K18B, D6 Thé
Anh 10Ly, PHQG, Nguyén Thu Giang Y8K54 DH Su Pham Ha Néi; Doan Trong Tuén 12D, Nguyén Van
Sam 11D, THPT Lé Quy Don, Thach Ha, Tran Ba Khang, Lé Thi Huyén K10Ly, THPT Chuyén Ha Tinh;
Hoang Viét Tiép 10ly, THPT NK Tran Phu, Hai Phong; Nguyén Trung Quéan A3K33, THPT Chuyén Phan
Boi Chau, Nghé An; Ha Kim Dung 10Ly, THPT Chuyén Hung Vuong, Pha Tho; Bui Trung Hiéu, Pham Thy
Lé Huong 11Ly, THPT Chuyén Lé Khiét, Quang Ngéi; Hoang Vit Cudng 11A4, THPT Dao Duy Tu, Lé
Dinh Nam 10A1, THPT Déng Son 1, Thanh Hoa; Vi Th; Nhung 11Ly, THPT Chuyén Thai Binh; Trinh
Quang Hung 11A, Ngé Thu Ha 11Ly, THPT Chuyén Thai Nguyén; Nguyén Van Bac 11A3, THPT Chuyén
Vinh Phuc.

TH2/22. Hai c&u thi béng dé chay lai gdp nhau véi téc d6 khéng déi va nhu nhau
béng 5m/s. Tai thoi diém bét ky trong tai & cach hai cdu thii mot khodng khé xa (theo
kinh nghiém): céch cdu thi 4o dé 30m va c&u thi o xanh 40m. Tim gia téc cla
trong tai tai thoi diém hai c4u thi céch nhau 50m.

Glai:

23



Trén hinh vé&: trong tai tai O, cau thi o dd tai A, cau th( do xanh tai B. Khi hai cau
th( cach nhau 50m thi 0ABO =90°. Dong thdi, ta co: a=4a, +4,

 Xét hé quy chiéu gan véi cau thi o dd, khi d6 cau thli &o xanh chay vdi van
toc Vg, =10m/s va trong tai chay theo duong tron tdm A ban kinh
AO =1, =30m.

Tai thoi diém OA va OB vuéng goc véi nhau thi véc to van téc clia diém O nam
doc theo OB, ma OB khong i = V., =V, cosa, =vBA:—2 —8m/s
3

Po l6n clia gia t6c phap tuyén a, bang:
32
=—m

2
= _VOA =

, 15

/s,

« Tuong tu xét hé quy chiéu gan véi cau thi o xanh, ta tinh duoc:
a, = 9/10(m/sz)
Suy ra gia t6c cla trong tai bang:

a=.a’ +a’ :\/1_93/6(m/sz).
L&i gidi trén la cGa ban: Nguyén Tién Hung K18B Chuyén Ly, PHQG Ha Néi.

Céc ban co Ioi gidi diing: Nguyén Van Phuong, Nguyén Phic Hung, Thiém Viét Phic 10A1, THPT V6 Thi
Sau, Dat Do, Ba Ria - Viing Tau; Nguyén Minh Cuong 12Ly, THPT Chuyén Bac Ninh; Nguyén Anh
Phurong K19A, Nguyén Thanh Trung 11A, Ng6 Tuén Dat 12Ly, Khéi Chuyén Ly, DHQG Ha Néi; Nguyén
Van Sam 11D, THPT Lé Quy Don, Thach Ha, L& Thi Huyén, Nguyén Xuén Diép 10Ly, Luong Tri Nhan
12Ly, THPT Chuyén Ha Tinh; Nguyén Trung Thanh 11Ly, THPT Chuyén Nguyén Trai, Hai Dwong; Duong
Quéng Dién 11Ly, THPT Chuyén Lé Héng Phong, Tp. H& Chi Minh; Nguyén Manh Hung 12Ly, THPT
Chuyén Hung Yén; Nguyén Binh Phugng, H6 Van Truc 11G, THPT Nghta Dan, Hoang Thuy Ngan A3K32,
THPT Chuyén Phan Boi Chau, Nghé An; Nguyén Th; Ha 10/2, Hoang Minh Tam 11/2, THPT Chuyén
Nguyén Binh Khiém, Quang Nam; Nguyén Thy Kim Khuyén 11Ly, THPT Chuyén Lé Khiét, Quang Ngi;
Truong Huynh Pham Tén 12Ly, THPT Chuyén Tién Giang; Ngé Ngoc Cudng 11F, Lé Ba Ngoc, Ha Viét
Anh 11Ly, THPT Chuyén Lam Son, Thanh Hoda; Trinh Quang Hung 11A, T6 Thai, Nguyén Thu Huong,
Nguyén Yén Binh, Nguyén Minh Phuong K16Ly, THPT Chuyén Thai Nguyén; Nguyén Cong Binh 11A1,
THPT Yeén Lac 1, B6 Chi Ding, Quéach Hoai Nam, Bang Minh Birc, Hoang Manh Thang 11A3, THPT
Chuyén Vinh Phuc.

TH3/22. M6t khéi hinh ndn ¢é dudng kinh day la D va dé cao H durge nhing chim
trong nuoc. Truc cda hinh nén Idp vai mat chat 1bng mét goca, khoang cach tir mat
chét Iong t6i tam ctia day hinh nén la h . Tim lure tac dung Ién mat bén cta khéi hinh
nén, biét khéi lirong riéng clia n6 1a p. Chu y: trong trudng hop cén thiét co thé str
dung céng thire tinh thé tich khéi hinh nén v = SH 13, trong dé S Ia dién tich day va
H la duong cao.
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Gidi: \i kh6i non nam lo Iing trong nude nén khéi luong riéng clia nobang khéi
lugng riéng clia nudc (ky hiéu la p). Dé thay rang ap luc clia nudc Ién day la:

2
F, =plY EIhs:nEbEgElh[-PZ.
Goi lyc tac dung 1én méat bén ciia khéi non 1a F, . Ta co:

2
F,=F, +|fb:—mg=—anTE%Eﬁ

TUr hinh vé ta co:
F, = FZ2+FZ +2F, [F, ina

2 2 23?2 24 2
LF = oy ) Hg .| 79D +2772pD (Y [Hmsina
12 4 48

D%y
12

[&/H2 +6H [hsina +9h?

Céc ban cd 167 gidi diing: Nguyén Van Phurong 10A1, THPT V6 Thi Sau, Dat D4, Ba Ria - Viing Tau;
Trinh Thi Ngoc Tu 10Ly, THPT Chuyén Nguyén Du, DakLak; Pham Viét Dirc, Ngé Tuén Dat 12Ly, Khoi
Chuyén Ly, DHQG Ha Nai; Nguyén Manh Hiéu 12Ly, THPT Chuyén Hung Yén; Nguyén Trung Quén
A3K33, THPT Chuyén Phan Boi Chau, Nghé An; Hoang Minh Tém 11/2, THPT Chuyén Nguyén Binh

Khiém, Quang Nam.

TH4/22. Cho hé nhu hinh vé. Khi hé G trang thai can bang 16 xo gidn 30cm. D6t soi

day treo.
a) Xac dinh gia toc cla cac vat ngay sau khi dét day.

b) Sau bao l4u thi 0 xo s& dat dén trang thai khéng bién dang lan dau tién? Xac

dinh van toc céc vét & thoi diém do.

-
Gidi: a) Khi chua dét day: 2mg = K i,
Ngay sau khi dot day:
Vatm: K, +mg =ma,
= a, =3¢ :30(m/sz)
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Vat 2m: K M, - 2mg = 2ma,

=a, =0

b)Xét hé quy chiéu gan véi trong tam G cla hé. G cach vat m mot khoang bang 2/3
khodng céch tir m dén 2m.

Xét vat m:

Khi @ vi trf can bang: -mg+F, =0 ()

Khi G li d0 x, 10 xo dan mét doan bang 3x/2. Suy ra:

-mg+F, —KBx/2=m@a=mx" (2)

Tu (1) va (2): :>x"+2—Kx=O:> X"+ w’x=0 VOi w=,/% =10rad/s
m

2m
= x=sin(1/3—Kt +¢J
2m

. . 24 R R
Tai t=0: x, = Asing = 30 =02m va V, =wAcosg =0= A=02mva ¢ =7/2

= x = 02sin(10t + 77/ 2)(m)

Do bién dang cla 10 xo:

A = 3—2’( = 03sin(10t + 77/2)

Lo xo dat trang thai Ikhong bién dang 1an dau tién = 41 =0

=t = 7/20(s) = 0157(s)

Trong tam G chuyén dong véi gia téc g, khi d6 trong tam G da di duoc:
Ah=gt? /2= m? 180(m) vGi vAn téc V, = gt = 1/2 (m/ s).

Tai thai diém d6 ta co:

x'=2cod10t + 77/2) = -2(m/ s)

=V, =V, -x=2+m/2= 357m/s)

Theo dinh luat bao toan nang lugng:

%K 02 +3mgAh:%mV,§ +%E2mV22m

Mat khac, ta co: K 4, =2mg =V, = 7/2-1= 057(m/s).

Lai giai trén la cia ban: Nguyén Tién Hung K18B, Chuyén Ly, PHQG Ha Néi.

Céc ban cd 1o gidi ding: Nguyén Van Phuong 10A1, THPT Vo Thi Sau, Dat D4, Ba Ria - Viing
Tau; Trinh Thi Ngoc Tu 10Ly, THPT Chuyén nguyén Du, DakLak; Pham Viét Burc, Ng6 Tuén Dat 12Ly, Khdi
Chuyén Ly, PHQG Ha N&i; Ha Anh, Nguyén Thy Linh, Luong Tri Nhan 12Ly, Nguyén Tang Phap Ly K9,
Nguyén Trong Birc 10Ly, THPT Chuyén Ha Tinh; Nguyén Manh Hung 12Ly, THPT Chuyén Hung Yén; Lé
Duy Khanh, Tran Phic Vinh A3K33, THPT Chuyén Phan Boi Chau, Nghé An; Ha Kim Dung 11Ly, THPT
Chuyén Hung Vuong, Phu Tho; Hoang Minh Tam 11/2, THPT Chuyén Nguyén Binh Khiém, Quang Nam;
Trirong Huynh Pham Téan 12Ly, THPT Chuyén Tién Giang; Nguyén Van Trinh 10A1, Lé T4t Pat 11A1,
THPT Bong Son 1, Hoang Viét Cudng 11A4, THPT Dao Duy Tur, Thanh Hoa; Ngé Viét Cuong 11A3, THPT
Chuyén Vinh Phuc.
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TH5/22. Hai tdm kim loai phang, rong, ndi dat, dat hop véi nhau mét géc a nhu hinh
vé. Trén mét phang phén giac va cach giao tuyén clia hai tim mot khodng r dat mot
thanh ménh chiéu dai L(L >>r) tich dién déu véi dién tich tdng céng Q. Xac dinh
luc dién tac dung Ién thanh néu:

a) a=180 b) a=18

Gidi: a) Vi a =180°, hai tdm hgp thanh mot mét phéng c6 dién thé v = 0. Sir dung
phuong phap anh dién dua vé bai toan tinh Iuc tuong tac gitra hai day dan dai vé han
mang dién tich Q va (-Q), dat cach nhau mét khoang 2r. Sir dung dinh Iy O — G ta
tinh duoc cudng do dién truang gay bdi mot day dan thang dai tai diém cach né mot
khoang 2r:

E 2 (2r :IQE&: E= Q
I & 4rE,L [t

Q2
4rE,L
b) V6i o =18°: sir dung phuong phap &nh dién sé thay c6 19 anh, tong cong co 20
dién tich Q, va (-Q), ... nam cach déu nhau trén vong tron ban kinh r. Dién tich &nh
thr 10 ndm cach dién tich ban dau Q mot khoang 2r. Do tinh d6i xting dé thay Iuc
tac dung cla cac cap dién tich (1, 19); (2, 18) ... (9, 11) Ién dién tich Q déu triét tiéu
nhau, chi con lyc do dién tich thir 10 (- Q) tc dung lén Q:

2
Fio = 9 J
4rE,L [k

lyc nay hudng vé phia giao tuyén clia hai tam kim loai.

Cdc ban cd 167 gidi ding: Ha Anh 12Ly, THPT Chuyén Ha Tinh; Nguyén Trung Quan A3K33, THPT Phan
Boi Chau, Nghé An; Hoang Minh Tam 11/2, THPT Chuyén Nguyén Binh Khiém, Quang Nam;

—F=QE=

VAT LY & TUOI TRE PHONG VAN G.S. DPAM THANH SON
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HAY GIU' VONG NIEM YEU THICH MON VAT LY.

LTS. bam Thanh Son la nha vét ly tré Viét Nam hién Ia Gigo su vat ly ly thuyét cua
trudng Dai hoc Washington, mét trudng DH danh gia cda Hoa Ky. Ong va cac cdng
su vira cbéng b6 mét cong trinh vé 16 den dugc céng déng cac nha vat ly trong va
ngoai nudc rat quan tam. Vat ly & Tubi tré da coé cuéec phdng van G.S. Bam Thanh
Son, xin tran trong gidi thiéu cung ban doc.

VL&TT: Nhitng dot pha quan trong cda ly thuyét day trude nam 2000 da duoc
trinh bay kha day di va hédp dan trong cudn The Elegant Universe cla Brian
Greene (Cudn séch nay da dugc dich ra tiéng Viét véi tua dé Giai diéu ddy va
ban giao huong vii tru do NXB Tré an hanh). Xin éng cho biét tir d6 dén nay ly
thuyét day da cé nhirng dét pha gi méi va trién vong sap toi ctia n6?

DTS: Tir ndm 2000 t6i nay, trong linh vuc ly thuyét day theo toi khdng co tién bo
nao mang tinh dot pha, nhung ciing c6 nhiéu tién bd quan trong. Tur quan diém
clia mot nguai quan tam dén vat Iy hat co ban, tién bo quan trong nhét 1a viéc
nghién clru su tuong duong gitra céc ly thuyét trudng trong khong gian it chiéu va
cac ly thuyét day trong khong gian c6 nhiéu chiéu hon.

Vi du cu thé dau tién vé su lien quan nay dugc dua ra ndm 1997 bdi Juan
Maldacena, Iic d6 & trudng dai hoc Harvard. Trong vi du nay, mot Iy thuyét
truong trong khong gian bon chiéu lai chinh 1a mét Iy thuyét day ton tai trong mot
khong gian cong 10 chiéu, trong dé 5 chiéu la compact con 5 chiéu con lai (trong
do6 co thai gian) 1a vo han. Nghta 1 hai ly thuyét do 1a hai cach mo ta khac nhau
clia cung mot thuc thé. Su trong duong gitra cac ly thuyét trong khong gian co s6
chiéu khac nhau dat ra nhiéu cau hdi kha ly thu . Liéu khong gian va thai gian co
phdi a nhitng khai niém co ban hay khong, hay la n6 ndy sinh tir nhitng khéi
niém khac? Trong thi du clia Maldacena thi chiéu vo tan thir nam trong ly thuyét
day c6 thé coi la dugc ndy sinh ra tir Iy thuyét trudng bén chiéu.

Tir quan diém thuc tién thi su tuong duong gitta ly thuyét truang va ly thuyét day
cho ta nhitng céng cu méi dé nghién ctu ly thuyét truong. Trude day, cong cu
duy nhat d& nghién ctu ly thuyét truang va ly thuyét nhiéu loan. Ly thuyét nhiéu
loan chi lam viéc khi tuang tac gitta cac hat 1a yéu. Véi su gitp d6 cla ly thuyét
day, hién nay ta da co thé nghién citu mot sé ly thuyét truang ngay khi tuong tac
gilra cac hat rat ,manh.

Trién vong sap t6i cla ly thuyét day thi t6i khong du doan duoc. Mot diéu chac
chan ly thuyét day sé tiép tuc sir dung nhu cong cu dé nghién ciru Iy thuyét
truang. Tuy vay, liéu ly thuyét day co phai 1a ly thuyét thdng nhat tat ca cac tuong
tac, nhu nhitng nguai ing hd no van nght hay khong thi thai gian t6i ta chua biét
duac.
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VL&TT: Gén déy & nuée ngoai cling nhu trong nudc rét quan tam tdi cong trinh
clia 6ng va céc céng s vé mé hinh 10 den trong khéng gian 10 chiéu. Xin 6ng
cho biét nhitng y tudng va két qua chinh cda céng trinh d6?

PTS: Cong trinh cla t6i va cong su gan day st dung su tuong duong gitta mot s6
ly thuyét truang va ly thuyét day dé nghién citu vat chat trong diéu kién nhiét do
rat cao. Trong ly thuyét trudng néu ta tang nhiét do Ien thi cac hat sé duoc sinh
cap tir chan khong, va ta c6 mét trang thai plasma. Trong khi do, trong ly thuyét
day néu ta tang nhiét do thi thudng ta sé co 16 den. Nhu toi da noi & trén, mot s6
ly thuyét trudng tuong duong vai ly thuyét day. Diéu do cd ngha la trong cac ly
thuyét nay ta co thé nghién citu trang thai plasma théng qua viéc nghién cltu cac
16 den.

VL&TT: Theo y kién mot s6 béo chi nudc ngoai, 16 den trong mé hinh cta éng vé
can ban la moét doi turong toan hoc, xin éng cho biét gita 16 den ctia 6ng va cac 16
den trong cong trinh clia Stephen Hawking cing nhur cac 16 den trong thurc t€ co
moi lién hé gi khéng?

DTS: Trong cong trinh cla chung t6i 16 den dong vai trd mot cong cu dé nghién
clru trang thai plasma tuong tac manh. Cac cong trinh nghién ctru vé 16 den clia
Hawking rat tong quét, va ching t6i ciing da sir dung cac két qua clia Hawking
trong cac tinh toan ciia chuing toi. Cac 16 den ton tai trong thuc t€ co I& cling phai
tuan theo cac dinh luat ma Hawking tim ra.

VL&TT: Thang 7 nam ngoai, Stephen Hawking co cho biét minh da sai Iam trong
mot két ludn vé 16 den. Xin 6ng cho biét y kién cla 6ng va clia cong dong vét ly
quéc té vé tuyén bo do.

PTS: Trong cudc tranh luan vé sy méat thong tin khi mot vat roi vao 16 den,
Hawking chuyén sang phe da s6. T6i chua dudc doc cong trinh clia Hawking,
nén khong thé co y kién gi chi tiét vé van dé nay.
VL&ETT: Ong c6 diéu gi nhan nhii vai cac ban tré yéu vét ly trong nuéc?

DTS: Mong cac ban tré gitr vitng niém yéu thich mon vat ly.

Vai dong tiéu sz cia G.S.Dam Thanh Som. Sinh & Ha Noi, hoc cap 2
chuyén toan tai truong cép 2 Trung Vuong va cap 3 hoc chuyén
toan tai Pai hoc Téng hop Ha Noi. Nam 1984 doat Huy chuong
vang ky thi toan quéc té tai Tiép Khac. Tirnam 1985 dén 1991 hoc
dai hoc tai Khoa Vét ly truong Pai hoc quéc gia Matxcova, nam
1991-1994 lam nghién ctru sinh tai Vién nghién cuu hat nhan tai
Matxcova. Tir nam 1995 - 1999 thuc tap sau tién ST tai trudng Pai
hoc Washington (Seattle) va trudng MIT & Cambridge,
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Massachuseetts, Hoa Ky. Nam 1999 - 2002 dugdc phong giao su
tai Pai hoc Columbia & New York, va tr nam 2002 t6i nay la giao
su Dai hoc Washington & Seattle, Hoa Ky.

TIENG ANH VAT LY

Problem: A vertical open glass tube of length h is half-submerged in mercury.
The top end of the tube is then closed and the tube is slowly pulled out. What
is the length of the mercury column remaining in the tube ? The atmospheric
pressure corresponds to the pressure of the column of the merury of height.
Assume that the temperature is constant.

Solution: Atmospheric pressure is given by

P=pgH @@
where p is density of the mercury. (Ordinarily H is approximately 76 cm). Now
consider a force balance on the mercury column (of length yto be determined)
that remains in the tube (taken to have unit cross-sectional area for simplicity,
so that pressures equal foces) after it has been pulled out of the mercury bath.

h-
pap|| )

j28)

l y
T

p

The pressure of the air trapped in the space above the mercury has dropped
from P = P before beginning to pull up the tube to P, = P- 4P afterward,

since that air has expanded isothermally from initial volume V, =h/2 to final
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volume Vv, =h-y (keeping in mind that the tube has unit cross-sectional

area). Assuming we can approximate the air as an ideal gas, we have

PV, =nRT =PV, = Pg =(P-4P)h-y) 2

But the force balance on the shaded mercury column in the preceding diagram

is
P=P-4P+pgy= 4P =pgy. (3

Now substitute Egs. (1) and (3) into (2), and simplify to obtain a quadratic

equation fory,

y? - (h+ H)y+%hH =0. (4)

We solve the quadratic equation (4) and choose the root with the negative sign
in front of the discriminant (because we require y<h/2),

_H+h-vH?+h?
y= 5 (®)

It is easy to verify that this solution is positive for all finite positive values of H.
In particular, the limiting cases are y . 0 if H - 0 (i.e., the experiment is

performed in a vacuum chamber) and y - h/2 if H - » (in a high-pressure
environment). Another interesting pair of limiting cases are y . 0 if h - 0fi.e.,
the experiment is performed with a very short tube) and y - H/2 if h -
(using a very long tube).

TU MO

« glass tube — dng thdy tinh

+ half-submerged- nhing mét nira

e mercury — thily ngan

e pullout—kéora

e column- c6t

« density — khéi lugng riéng (mat do)

« force balance — c&n bang luc

« taken to have unit cross-sectional area — 13y dién tich tiét dién ngang bang
don vi

« for simplicity — dé don gian

* (to) drop — giam (nghia trong bai)

« isothermal - dang nhiét

« keeping in mind — can ghi nhé

« approximate — coi (lay, lam...) gan dung

« ideal gas - khi ly tudng
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 quadratic equation — phuang trinh bac hai

* discriminant — biét thirc 4

« vacuum chamber — buéng chan khéng

* limiting case - trudng hap gidi han (dac biét)
TiM HIEU SAU THEM VAT LY SO CAP

TONG HOP VAN TOC

Qui tic tong hop van t6c xac 1ap méi lién hé gitta cac van téc clia cing mot chat diém
trong cac hé quy chiéu khac nhau. Trong bai nay chung ta sé nghién cltu quy tac do thong qua
viéc gidi mot s6 bai tap cu thé. Chang ta nhic lai rang mdi hé quy chiéu phai duoc gan lién vai mot
vat lam mdc nao do va chuyén dong clia cing mot chat diém sé dién ra khac nhau trong cac hé
quy chiéu khac nhau.

Gia sir co hai hé quy chiéu S va S’ chuyén dong d6i véi nhau. Vi chuyén dong va ding yén
¢ tinh tuong d6i nén chiing ta quy udc coi hé S la ding yén, con hé S’ chuyén dong. Chuyén dong
clia chat diém M dgi véi he S dugc goi la chuyén dong tuyét déi, con chuyén dong déi véi hé S
dugc goi la chuyén dong tuong d6i. Mot cach tuong Ung, van tc cla M ddi véi hé S duodc goi la
van téc tuyét déi, con d6i vai he S’ duoc goi la van téc tuong d6i. DE dé hinh dung ching ta co thé
Ié’ylthi gu nhu: chon pén phong lam hé S,‘cc‘)n qua cau khong khi vira bay vira quay 1a hé S’ va
chat diem M la con kién dang bo trén qua cau.

Chung ta dua tbém vao khai niém n(:aalé van toc ké,o theo. Day 1a van t6c clia mot diém
trong hé S’, ma chat diém M di qua vao thoi diem da cho, ddi véi hé S. Trong thi du cla ching ta
d6 la van t6c d6i véi can phong clia diém trén qua cdu ma con kién dang bo qua do.

O bt ky thai diém nao van toc tuyét doi v, , van téc tuong ddi v, va van téc
kéo theo V.. ciing lién hé véi nhau béi hé thire:

V=V, V.
Pay chinh 1a cong thirc tdng hop van téc. Ching ta néu ra hai nhan xét sau day:

1) Noi chung van toc kéo theo v. khong phai la van toc clia hé S’ doi véi hé S.
Thuc vay, trong khi chuyén dong qua cau khong khi con quay nén van téc cla cac
diém khac nhau trén qua cau déi véi can phong la khac nhau. Chinh vi vay n6i dén
van téc clia qua cau (tirc cla hé S') d6i vai can phong (tirc hé S) la vo nghta. Chi
trong trudng hop hé S’ chuyén dong tinh tién chir khong quay thi vén t6c cla tat ca
diém clia S’ d6i vai S 1a nhu nhau va ngudi ta goi do 1a van téc clia he S’ d6i véi hé
S.

2) Hé thirc gilra van toc tuyét doi, van toc tuang doi va van toc kéo theo chi
thuan tuy la hé thirc dong hoc, khong c6 lién quan gi dén cac hé S va hé S’ 1a hé quy
chiéu quan tinh hay khong quan tinh. C& hai hé déu co thé 1a hé khong quén tinh.

Bay gid chiing ta xét cac bai toan cu thé. g
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Bai toan 1.Trén boong mdt con tau thiy dang chuyén déng d6i véi bo séng vai van
téc u = 15km/h c6 mét hanh khach di véi vén téc v, =u/3d6i véi boong tau, theo
phuong 14p véi truc doc cla tau goc a =30° (xem H.1). Hay tim vén t6c clia hanh
khach do doi vai bo.

Chuing ta 18y b song lam hé quy chiéu ding yén va tau thay lam Loy,
hé quy chiéu chuyén dong. Khi d6 v, la van téc tuong d6i, G l1a van t6c
kéo theo. Van tdc clia hanh khach doi vai ba v sé la van toc tuyét doi. acy
Theo cong thirc cong van tdc: Hinh 2.
V=V, + 0

S{r dung dinh Iy cosin chting ta tim dugc do I6n van toc v clia hanh khach déi vai b va géc S
giCta van téc nay va truc tau:

v= \/uz +V. — 2uv, cosal :gz 13km/h.

snp="esna =1 |3~033 p=~19".

v 2\7
Bai toan 2. Trong phong c¢é mét céi dia quay vdi van toc gocw
khéng doi quanh truc ¢6 dinh O di qua tdm dia va vuéng goc vGi
dra. Mot con bo dira bo trén mat dia doc theo ban kinh véi van téc
v, doi véi dia (H.3). Hay tim dé Ién vén téc cta con bo dtra doi voi
phong véo thoi diém né & diém A céch truc O khodng R.

Tat nhién |a nén chon phong lam hé quy chiéu ding yén,
con dTa la hé quy chiéu chuyén dong. Khi d6 v, la van téc tuong
d6i. Van téc kéo theo v, la van t6c cla diém A d6i véi phong.
Van tdc kéo theo v, huéng vudng goc véi phuang ban kinh OA
va c6 do l6n bang: v, = Rw. Van tdc cla con bo dira v d6i véi
phong 1a van téc tuyét d6i. Theo quy tic cong vantéc: v = v, +
V.. D0 16n van téc clia con bo dira d6i véi phong bang :

V=2 +V2 =V + PR

Hinh 3.

B:éli toan 3. Ban kinh ctia mét hanh ti/:)h r=2000km. Van tc?'c cac diém trén xich dao

bang v, = 0,6km/s. Mot vé tinh chuyén dong trong mat phang xich dao cda hanh tinh

trén quy dao ban kinh R = 3000km, theo chiéu quay cta hanh tinh vdi van téc

v, = 2km/s. Hay tim van t6c cta vé tinh d6i vdi hanh tinh.
Chon hé quy chi€u ding yén la hé ma van téc v,

va v,duoc cho trong do. L&y hanh tinh 1am hé chuyén

dong. Van téc tuyét dgi clia vé tinh da cho va bang v,.
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Chung ta can tim van toc clia vé tinh d6i véi hanh tinh tirc 1a van téc tuong déi v, .
Gia st vao thai diém nao d6 vé tinh di qua diém M gan lién v6i hanh tinh bang mot
thanh tudng tuong OM (H.5). Van téc cla diém M trong hé quy chiéu dimg yén chinh
la van toc kéo theo V.. Ching ta hay tim né.

Vi

Van t6c goc quay cla hanh tinh bang w= * con van téc kéo theo

R e
Ve =R =" Theo quy tac cong van toc ta co: v, =V, +V.. Ta nhan thay rang van
r
t6c tuong d6i clia vé tinh cling hudng véi van téc tuyét déi v, va co do lon bang:

Vo =V, —Ve =V, —vlTR=‘|,‘|km/S.

Bai toan 4. Trén hai dudong tron ban kinh méi dudng
béng R, ndm trong cung mot mat phang, cé hai 6 to
Ava A, chuyén déng véi céc véan toc
v, =v=20km/h va v, =2v. Kich thudc céc 6 to rat
nhé so véi R. Viao mét thoi diém nao do thi cac 6 t6
ndm & céc diém M va C cach nhau R/2 (H.6).

1) Hay tim vén téc clia 6 t6 A, d6i véi hé quy chiéu gan lién voi 6 t6 A vao thoi
diém do.

2) Hay tim vén téc cda 6 td A, d6i véi hé quy chidu gan lién véi 6 t6 A khi A, & diém
D.

Chon dudng lam hé quy chiéu ding yén. Van toc clia 6 t6 A, trong hé quy
chiéu nay la van toc tuyét doi. Ky hiéu v, va v, la van toc tuyét doi clia A, khi di
qua céc diém C va D (H.7). Theo dé ra:
Ve =Vp =V, =2V,
Chung ta gan hé quy chiéu chuyén dong véi 6 t6 A . Rd rang hé nay quay xung
quanh truc O véi van téc goc
\'
W=—.
R
Ky hiéu van toc kéo theo khi 6 td A, di qua cac diém Cva D la v, va v,.. Do Ién
cac van tac nay bang:
_ _V R)_3
Vo = wOC = E(R+Ej = EV, A1 R/2 A2 Vp Vog
w
B v R 7 /> M ( D
VDkt_a)-OD—E[R"'E'FZRj—EV. @tl R
. 2 24 s p AN e \ v \
Chuing ta can phai tim cac van toc tuong doi v, va vy, e
clia 66 A, khi n6 di qua céc diém C va D. Hinh 7.

Vbt
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Theo quy tac cong van tdc (xem H.7):

Ve =Voq tVaq 3 Vo = Vg +Vpy
Van téc clia A,d6i vai A G cac diém C va D trung hudng véi cac van téc cla A,doi
v6i dudng tai cac diém nay va bang:

Vog = Ve =V = EV =10km/h.

Vo = Vs +kat=2v+£v=1‘IOkm/h..

Bai toan 5. Trong khi troi dang mua da, mét 6 t6 chay trén dudng nam ngang véi
véan toc khéng doi u=25km/h. Mdt hat mura d4 roi xudng va cham véi tAm kinh chéan
gi6 phia truéc va bat ra theo phurong ngang cung chiéu chuyén dong cta xe. Kinh
chan gié nghiéng goc o = 30°so voi phurang thang dimg (H.8). Cho rang trudc khi va
cham vén t6c céc hat mua cé phuong thang ding va va cham Ia hoan toan dan hoi
hay tim vén téc hat mua da: 1) trude khi va cham; 2) sau khi va cham.

bl

Hinh 8

Chung ta chon dudng lam hé quy chiu diing yén va 6 to 1am hé quy chigu chuyén
dong. Chlng ta sé tim van toc v,va v, clia hat mua da déi véi duong trude va sau
va cham, ttc 1a cac van toc tuyét d6i clia hat mua. Theo dé ra thi v, hudng thang
dimg xuéng dudi, con v, hudng ndm ngang (H.9).

Ngay sau khi va cham van tdc tuyét déi v,, van téc tuong doi v,, va van toc
kéo theo clia hat mua @ (cling |a van toc cla 6 to) lién hé nhau bai hé thirc:

V, =V, ti.
Vi v, va G hudng theo phuang ngang nén v, cling huéng nam ngang, do do:

V2 = VZO +u
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Van toc tuong doi v, lap véi phap tuyén AB clia mat kinh mot goc B nao do chinh
la goc phan xa. Tir phan dong luc hoc chiing ta da biét trong va cham dan hoi clia
mot vat vai bé mat clia mot vat nang, dimg yén thi goc téi bang goc phan xa, con do
I6n van t6c t6i va van t6c phan xa bang nhau. Vi vay van t6c v, cla hat mua da déi
v@i 0 to ngay trudce khi va cham ciing lap véi phap tuyén AB clia mat kinh mét goc B
va ve do Ion: v, = v,.
Trude khi va cham hé thirc gitta van toc tuyét déi v, , van toc tuong doi v, va van
toc kéo theo d la:

Vv, =V ta.
Tur H.9 dé dang ching minh duge B =a va van toc tuong déi v,, 1ap véi phuong
ngang mot goc 2. St dung hinh 9 ching ta cling tim dugc van toc clia hat mua da
trugc va sau va cham:

v, = utg(20) =utg(2p) = uv/3 = 43km/ h

V, =V,q +U=V, +U= U yus= u.( +1] =3u=75km/h.
cos(2B) cos(2a)
Bai toan 6. Mot bang chuyén chuyen déng véi vén téc khéng doi > e j
v. Bang ndm trong cung méat phang voi mat ban. Mot hép nhéd v/2
dang chuyén dong trén mat ban vdi véan téc v/2 thi di véo bang "}
chuyén theo huong ldp mét goc a (cosa = 1/9) véi mép bang. Hé Hinh 10

sG ma sat truot gitta hp va bang la .

1) D6 I6n vén téc cla hdp déi véi bang vao lic bat ddu chuyén dong trén bang
chuyén béng bao nhiéu?

2) V6i d6 réng t6i thiéu cda bdng béng bao nhiéu dé hop khéng di ra khéi bang?

Chon hé quy chiéu dung yén gan lién vai ban, con hé

quy chiéu chuyén dong gan lién bang chuyén. Khi d6 van v

t6c clia bang chinh la van téc kéo theo v, =v. Lic bat dau M
chuyén dong trén bang thi van tdc tuyét d6i clia hop bang =
van toc clia hop doi véi ban trude khi di vao bang, vi vay

VvV N - I < Y < N Hinh 11.
Vo= Van téc tvong doi cua hop doi vai bang ldc bat dau
chuyén dong trén bang la v, . Theo quy tac cong van téc (H.11): v, =v, +v.. SU
dung dinh ly cosin d6i vdi tam giac ta dugc:

vZ =VZ +Vi —2v.v, cos(180° - 0()—7—62/

Pé tra 16i cau hdi thar hai nén chuyén sang hé quy chiéu quan tinh gan lién véi
bang. Dai véi bang, hop co van téc ban dau v, theo hudng 1ap véi mép bang mot
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goc y nao do va chuyén dong thang, cham dan déu vdi gia tdc pg. Yéu cau do
rong clia bang nhd nhat ma hop khong di ra khdi bang dan t6i hop phai dimg lai &
mép bang doi dién. Khi d6 hop di duge doan dudng s:_i . D6i véi chuyén dong

siny
cham dan déu clia hop trén bang chuyén co thé viét: v2 = 2ugs. TUr hai biéu thirc
cudi suy ra:
_49v®siny
72 pg

Dua vao dinh ly sin d6i véi tam giac ta co:
_& =V—A; & day: sin(180° -a) =sina =+1-cos’a =4—\/§. Tu do chay
sn(18C° -a) v, 9

dén biéu thirc clia v, va v, qua v ta dugc:

siny :%. Thé vao biéu thirc cla d ta nhan dugc do rong cuc tiéu clia bang
chuyén dé hop khong di ra khdi bang:
d= 7_\/5\/_2

54 ug’
BAI TAP

1. Mot dau may tau hda chuyén dong trén doan < —! D
dudng ray thang CD véi van tc v (H.12). Mot 6 to
chuyén dong vdi van téc v/4 trén con dudng c6 dang
mot cung tron ban kinh R. Khoang cach tir tam cung
tron dén dudng ray bang OK=2R. Vao mét thai diém
nao d6 dau tau & diém K con 6 t6 & diém A. Hay tim
van tc clia dau tau déi vai 6 to (hé quy chiéu gan lién
véi 6 t0) vao thai diém do. Bo qua kich thudc clia 6 to Hinh 12.

va dau tau so vai R.

DS: Vin téc tuong déi béng vi2 va cung hudng véi dau may.

2. Troi dang mua da co mot 6 to chuyén dong vdi van téc u=29km/h. trén dudng
nam ngang. Mot hat mua da dap lén kinh chan sau cla 6 t6. Kinh nay nghiéng mot
goéc B =30° so vdi phuong ngang. Hat mua bat ra theo phuong ngang, ngugc chiéu
chuyén dong ciia 6 t6. Cho rang va cham clia hat mua da véi kinh 6 t6 la hoan toan
dan héi va van téc cla hat mua trude khi va cham huéng thang ding, hay tim van
toc clia hat mua

a) trudc va cham.

b) sau va cham.

bS: a)v, =50km/h; b)v, =2%m/ h.

37



3. Mét bang tai nam ngang chuyén dong vdi van téc khong déi v. Trén bang co
mot dra nhd (vong dém) chuyén dong ngang vdi van téc 3v theo hudng 1ap véi mép
dia mét go¢ a (cosa =2/3).

a) Dra nhd ¢6 do 16n van téc bang bao nhiéu so vai bang tai khi bat dau chuyén

dong trén bang?

b) Hé s6 ma sét truot gitra dia va bang tai 16n nhat bang bao nhiéu dé dra nhd

van di vuot qua duoc bang tai?

_J70V?

PS: a)v, =w14; by, = 2 o
 ToBa(suutam & gidi thiu)
PAP AN CAU HOI TRAC NGHIEM

TRUNG HOC €O SO

TNCS1/22. v, IV, = 125, Khong ¢ dap an dung.

TNCS2/22. bap an B.

TNCS3/22. Pap an C.

TNCS4/22. bap an B.

TNCS5/22. Pap an C.

Goi y: Gia str ta dich cac vat G,,G, lai gan O mét doan | téi A" va B'. Trong luc
cac vatla D, va D, . Diéu kién thanh AB cén bang luc dau: P, (DA =P, (DB hay
P(OA +1)=P,(0B' +1)

- POA+P|=P,[0OB'+P, (*).ViOA<OB nén P,>P, — Pl >P,l. Tl (*) suy
ra: POA < P,0B'. Do dé thanh AB khi dich chuyén 2 vat vao gan O cling mot
doan.

Céc ban c6 dép &n diung: Nguyén Phic Hung 10A1, THPT Vo Thi Sau, Dat Do, Ba Ria - Ving Tau; 4
Minh Tri 9112, THCS thi xa Bén Tre; Dinh Thanh Quang 11Ly, THPT Chuyén L& Quy Bén, Binh Dinh;
Pham Thi Thu Hién 914, THCS Nguyén Khuyén, Da Nang; MNguyén Nam Anh 11Ly, THPT Chuyén Ha
Tinh; Pham Khanh Toan 8/4, THCS Lé Quy Dén, Tp. Hai Duong; 7rdn Thu Hién 11Ly, THPT Chuyén
Hung Yén; Doan Viét Céng 10Ly, THPT Luong Van Tuy, Ninh Binh; Ngé Thanh Phic 10A4, THPT
Chuyén DHVinh, Nghé An; Vi Thi Nhung 11Ly, THPT Chuyén Thai Binh; Bui Anh Phuong 10A, THPT
Chuyén Thai Nguyén; Do Manh Viét, Ta Thi Thu Ha, Nguyén Thi Tdi, Nguyén Thi Thanh Hai9A, THCS
Yén Lac, Quédch Thu Huong9C, THCS Ly Tu Trong, Binh Xuyén, Vinh Phuc.

TRUNG HOC PHO THONG

TN1/22. Dap an A: -2,24MeV
TN2/22. Dap an A: 9145_”2;
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V2

Goi y. Gia toc o day chinh la gia toc hudng tam a= R+h)

TN3/22. Dap an A: 10V 2kg
Gaiy. m:@.

|a]
TN4/22. Dap an B: Hiéu dién thé ham sé bang 0,6V ;
Goi . Hiéu dién thé ham phu thudc vao budc séng anh sang chir khéng phu
thudc khoang cach tir nguon sang dén té bao quang dién. Cudng do dong
quang dién bao hoa ti 1é cudng dd chum sang chiéu dén catét. Cudng dd cua
chim sang giam ti 1é nghich véi binh phuang khoang cach.
TN5/22. Bap an D: Tat ca cac dap an trén déu ding.
Céac ban c6 dap an dung: Trén Thai Ha 12Ly THPT Chuyén B&c Ninh; Nguyén Tién Hiung K18B, Pham
Viét Dlic K18A Khéi Chuyén Ly DHQG Ha Noi; AMguyén Manh Toan 12Ly THPT Chuyén Hung Yén;
BDoan Anh Quan, Vi Ngoc Quang 12Ly THPT Chuyén Vinh Phuc.

39



