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Trong cudc chay dua giita Achilles va ria, vi Achilles
chay nhanh gap 10 1dn ria nén anh ta nhwong ria xuit
phat trude 100 bude (tbe @6 cla ca hai khong d6i). Vay
nén, khi Achilles chay dwgc 100 budc thi ria méi di duge

" 10 bude, Achilles chay thém 10 bude nita dé dén dirge vi -
tri cjg mia thi ra lai-di thém duge 1 budc. Cir nhu vay,
mdi khi anh ta chay dwoc dén vi tri trude d6 cia ria thi
ria lai di thém duge 1 doan nita. Theo cach 1y ludn nay,
thi lidu Achilles c6 bao giy dudi kip ria khong?

'ISSN

DAP AN CAU HOI KY 'lRUOC

Thuc chat dau ngon song bién la tap hop cua vb van cac hat nu:oc cling bot séng bién dugc h1nh thanh khi
nwde bién bi khuay dong manh, ‘Anh séng mijt trdi - 4nh sang tring, khi glip cdc hat nude thi tan sdc. Anh sang
tir song bién di dén mit ta 13 tap hop cua v6 van cac chim sang don sic khac nhau thu duoc tir sy tan sdc trén,
hay néi céch khéc 1a 4nh sang tring. :

Tuy nhién diéu nay lai khong xay ra trén mét bién ling la vi dnh sang Chl tn sic khi né dl qua nhiu mbéi
truong khac nhau, Trong khi 36, nuréc bién Ling thi chi tiép xac véi khong khi & mét nude, con ngon song thi
cO vl van hat bot bién (chira khong khl) dan xen voi cac hat nudc.

Diéu niy cung gidi thich cho v1ec cbe thuy tinh trong sudt nhung ‘gom c4c manh vun ciia mdt chiéc coc v&
lai thi ta lai thay né c6 mau trang

TIN VAT LY

Gigt nuéc bay lo limg c6/thé gitip phat hién cdc gian phén tich chi vén ven trong vai phut.
chit kim logi gﬁy & nhiém nurge DPoc thém tai: https://phys.org/news/2018-05-levi-
Trong mot nghién cttu mdi, céc nha khoa hoc da tate-droplets-contaminant.html
chitng minh ring st dung song 4m dé duwa cac giot . '
- nude vao trang thai khong trong lyc cé thé cai tién
qué trinh do tim céc chét kim loai niing gy 9 nhifm
trong nuée, nhu 1a chi hay thity ngn. Viée treo lo
Téng céc giot mudc cho phép nhém nghién ciu didn
khin vi tri béc hoi clia nude, 1am ting mat d6 cde
chit gay 6 nhidm trong miu. San d6, ho st dung
phuong phép quang phd laser (LIBS) dé phén tich
céc chit kim loai ning gdy 6 nhiém trong céc giot
nuée d6, Céc nha nghién ctru cho biét, cach tiép cin:
mé&i ndy cia ho chic chén phét hién duge cde kim

logi ning nhu Bari, Cadimi va thiyy ngdn v6i thoi
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TUONG TAC CUA CAC NGUYEN TU VA PHAN T
(tiép theo ki trueic)

Baj toan chinh

Xuét phat tir nhitng quan diém x4c dinh v& dic tinh
fwong tac cia cac phén fir trong cac chit, ta c6 thé
gidi thich va hiéu dlrorc nhleu didu. Ching ta s8 ding
lai xem xét chi mét vén dé rit chung: lam thé nao ma
biét s phuy thude ctia thé ning vao khoang cich giita
cic phan tr lai cho phép ta c6 thé xéc lap dugc nhu’ng

-~ tiéu chuin dinh lwong dé phan biét cdc chét khi, chét

1éng va chét rén trén quan didm cta thuyét dong hoc
phén tir.

Théit vy, so bdta hay xem xét chuyén dong cua cac
phén tir trén quan diém ning lugng. -

Chuyen ﬁong clia hat trong mgt tru’o‘ng thé

Bang cach chi sir dung dinh luét bdo toin niing lucmg,
néu biét sy phu thudc ciia thé ning vao khoing cach,
ta c6 thé xéc lap du0’c dic tinh chuyén déng ctia vat

Gid sir mét trong ¢ s6 céc phén tir dung vén, va ta xet
chuyén dong clia' mdt phén tir khac. Dic tinh chuyén
dong clia phan tir phu thude vao ndng lugng todn
phén ctia n6. Theo dinh Iudt bao toan nang lugng, thi
ning lwong toan phin ludn 1a mét hang sd:

E=FE, +U =const

vOi E 14 dong ning va U 14 thé ning,

Trudc hét, ta hay xem xét trudng hop £ = E1 >0
(xem H.9). C6 thé bidu dién ning fwong toan phén
bang mdt duong thing song song véi truc #, vi véi
r bét ky n6 cé cling mdt gia tri. Khi phén tit chuyén
déng doc theo r, dong ning va thé ning cua né lién
tuc thay d6i: thé ning cang 16n thi déng ning cang
nhé va nguoc lai. Néu hat chuyén dong tir phai sang
tréi, thi dong ning cia nd tang va tai dlem F=7g (thé
néng cire t1eu) dat gid trj cyc dai. Khi r tiép tyc giam,

(d0ng ning bit dau giam va tai diém r = ry, dong ning
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bing 0, vi tai diém do6 ning luong toan phén béng thé
ning. Tiép nira, hat khong thé chuyén dong vao ving
r < ry, vi khi d6 thé ning duong 160 hon. nang luong
toan phén, va do dé dong ndng 1a 4m, mot didu khong
thé c6.

Tai ¢iém 7 = r,, hat s& dimg lai, rdi bét déu chuyén
déng theo huéng nguoc lai, vi lyc tic dyng 1én né ‘
Ie nay 1a Iye day. Piém nay dugc goi la didm quay
lui. Tlep theo, hat chuyén déng theo hudng duong va
chuyén dong ra xa vé han

Ta s& quan sit dwgc mdt birc tranh hoan toan khac
khi E=E, <0 (xem H.9). Trong trizdng hop d6 phén
tir s& & trong h thé va khéng thé di ra khoi né. Tai
cae diém quay lui oy VA Ty dong nang c¢ha hat bang 0.
Céi goi 12 trang thai lién két d5 xuat hién nhu viy.

Khi nay cac pha:n tir thyre hién cdc dao ddng bén canh

nhau. Sy tich h¢ thanh hai hat déc &p 1a khong thé
néu khong ting ning luong toan phén 1én dén E > 0.

Nang hegng tuemg tac ciia cac phan tir trong cac
chét khi, chit iéng va chét rin

.Bay gio ching ta s& x4c 14p cac tiéu chuén dinh : loong |

aé phdn biét cac chit khi, chét 16ng va chét rin trén
quan diém ctia thuyét dong hoc phén tir.

Chét khi

C6 thé nhan dugc mét quan niém sau horn vé cac trang .
tha1 clia chat ma ta goi 1a khi thye, néu v& birc tranh
vé sy phu thude cua.thé ning cuia mdt trong 56 cac.
phan tir vao khoang cach toi phén tr lang gleng gin
n6 nhét (I11.10). Khi phén tir dich chuyen thé nirig
clia né trén phin 16n dudng di hiu nhy chinh xdc
béng 0, vi khoang céch giffa cac phan tr trong chit
khi, vé trung binh,. 16n hon nhiéu so véi kich thuwéc
ctia ching. Tai cac: diém 1 va 2 (FL.10) dt céc lang
giéng gin nhit cia hat duoc khao sat. Phén tir d3 cho
di qua mét khoang cach kh4 16n tix hat 1 va tién dén
gén hon hat 2. Thé ning trung binh cia phan tir 13 4m
va rit nho. Dj lén ciiand bang dién tich ctia hinh gigi
han béi dwong cong thé ning gifta diém 1 va 2 va .
tryc 7, chia cho d6 dai ctia doan 1-2 (gi4 trj trung binh

~ trén doan 1-2). Niing luong toan phin trung binh nhit

thiét phai 16m hon 0 (dudng thing trén H.10), vi khi £
< 0, ta s& c6 trang thai lién két.

3




Pidu nay chi ¢6 thé véi didu kién: trong chét khi dong
nang trung binh cta cac phin t phai 16n hon gié. tri
trung binh ciia the niing ctiané: E, > |U| ViE= E +U
, ma U thi 4m.
Chiit long
Trong cac chit long va chit rin, khoang cach giita
* céc phan tir 13 nhd hon so véi chat khi. Bé&i véy céac
phan tir & d6 tuwong tic ngay lap tirc véi vai ba phan
tir 1ang giéng. Ta s& gidi han xét & day twong tic cla
phén tir d& cho véi hai lang giéng gin nhit & cach
nhau ¢& 2r. - .
Ta ¢6 thé nhén dugc duong cong thé ning trong
truomg hop ndy bing cich chdng chip dudng cong
v& trén H.7 (twong tac c@p) va cling voi duo’ng cong
d6 nhung dich di so véi dudng cong thér nhit mot
doan hoi 1ém hon 27y mét chit. Hai thé ndng nay duoc
cong lai, v& boi viy d6 sdu cia hd thé gin nhu tang
gap doi, con cuc dai cia ndng hrong bi gidm xudng
(H 11). Két qua ta duwge dang diéu cla dudng cong
thé ning c6 tinh dén twong tac véi cc phan tir khac
duge minh hoa trén H.12.

U
A

CHinh 10

<
-

Bé phan tir khong thé 1o khoi chét 16ng ning lugng
trung binh ciia né cén phai am (tic E < 0). Chi trong
trwomg hgp d6 phan t mai con lai trong hé thé do cac
phin tir lang giéng ciia nod tao ra. Vinéu E<0 phén fi
s& khdng duoc giit trong chét 1ong va s& rdi nd.

VIE=E, +UvaU <0thi trong chét long dong néng
trung binh phal nhé hon gla tri tuyet dbi clua the nang
trung binh (48 E < 0), tirc E <
nhé hon chut it thoi, sao cho E, f s
trj cyc tiéu clia thé ning. Chinh vi the dao dong cua
cdc phan tir khong duy tri dwge 1au. Do tinh hén loan
cta chuyén déng nhiét ning lugng cia cic phin tir
lién tuc thay d6i, khi thi 16n hon khi thi nhé hon ning
Iugng trung binh E.

Ngay khi ning lugng phén tir vuot qua db cao bdy thé
ngin cich hd thé nay véi hé thé khac, phéan tir s& nhay
tir vi tri cAn bing ndy sang vi tri ¢in béng khac. Chinh
diic tinh chuyén dong nhiét ctia cac phén tir trong chét
long va tinh chay cta chét long duge quyét dinh bai
diéu d6. Thor gian ‘song dinh cu’ ciia phan tir, d6 [
th&i gian né & trong mdt hé thé xac dinh. Khi nhiét do
dugc ning 1&n, ning lugng trung binh cta phan i cling
téng 1&n va sy “du cu’ s& xdy ra thudng xuyén hon.
Chiit riin

Thé niing twong tic cia phén tix chat ran vOi céc phan
tir lang giéng gén nhit ciia no cling glong nhtr nang
lugng twong tac cha cac phén tir chat 1ong (H.12).
Chi c6 didu chleu sau ciia hb thé & ddy hoi 16 hon, vi
cac phén tir & gin nhau hon. Piéu kign E, < |U | cling

s& phai thoa min ca dbi v6i cac chét rin, Nhung bay
gidy dong niang cla cac phén tr trong chét ran nhé hon

_ nhleu so VoL & chét 16ng. S& di nhu vay 14 boi vi cac

chét rin dwgc tao bdi sy 1am lanh cia cic chit long.
Tuong tng, trong chit rin dong ning trung binh cia
céc phén tir nho hon rat nhiéu so voi tri tuyét dbi cia
thé ning trung binh: Ek << |(_f| _

Trén H.12, niing hrong trung binh ctia phén tir trong hd
thé duoc bidu didn béi mot doan thing, Hat thirc hign
dao déng trong mdt hé thé. DG cao ciia b gifta céc
hé thé lang giéng trong chat rin 14 cao, va céc phan tir
héu nhu khéng di chuyén tir vi tri cdn bing nay sang vi
tri can bang khac. P& ¢ thé dich chuyén phan tir cin
phai nhén thém ning lwong, 16n hon nhiéu so véi ning
Iwgng trung binh. Sw kién nhur thé xay ra véi xac sudt
rit thip. Piéu dé giai thich tai sao, khac voi chit long,
cac vat rin lubn gitt dugce hinh dang cua nod.

Luwgng Tir

(Swirtim-dichvirgitithiéy)
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Ia gla'

TRUNG HQC CO SO

CS1/178. Mét nhém gdm ba ngudi di tir A dén'B co
chiéu dai s = 22,5km . Ca 3 ngudi ddu xuét phat ddng
thoi. Cd nhom chi ¢ hai xe dap. Biét van tc ciia ngudi
dibd lay = 4,5km/h , vin toc ctia nguoi di xe dap mit
minh 13 4v, vin tbe ciia ngudi di xe dap cho thém mét
ngudi niva 13 3v. Tinh thoi gian ngin nhit dé ba ngudi
dén B ddng thoi va chi ra cach di véi thoi gian doé.
€52/178. Ngudi ta do khdi lrong riéng cta du bing
thi nghiém nhu hinh v&: M6t binh duge chia 1dm hai
ngin nhé mét vach ngin thing ding. Mot ngin chira
nuée con mdt ngiin chira diu, Mt thuée thing bing
g0 khong thdm nuéce Xuyén qua vach ngin va ¢o thé
quay quanh mét phang thing ding khéng ma sat
quanh ban 18 gan & vach ngan nhu v& & Hinh 1. Chidu

~dai thanh bén ngin

nude la L; = 40cm,
bén ngin ddu L, = F
60cm. Khéi lugng -
riéng cia nudc lé,,,'Dn
= 1000kg/m’® , cla
thu'O'c 1a Dy = 600kg/
. Tinh khéi lwong
riéngD ciia déu.

CS3/178 Trong mét binh c6 nudc da & nhigt 4o

= 20°C. Rét vao binh luong nude 6 khdi lwong

= (,8kg & nhiét d £, = 60°C . Hoi thé tich coa
nuzérc trong binh luc ¢ cin bé’mg nhiét néu nhiét d6
Tic d6 16m hon 0°C ? Biét khdi lwong riéng ciia nuée
d4 1a Dy = 9.10%kg/m>, clia nude 1a D, = 10%kg/m?,
nhiét dung riéng ciia nude da 13 €4~ 21000/%g K , cha
nude 1a ¢, = 4200//kg. K, nhiét ndéng chdy riéng cia
nudc da la h=3735. 105J/K Bé qua nhiét dung cia
binh va nhiét truyén cho méi trudng.

CS4/178. Chio mach dién nhu Hinh 2. Biét R, , dién
tr§ todn phz‘“m R cua bién tré va hidu dién thé U cia
ngudn khéng
d6i. Céac ampe
ké A, 4,14 1i
teong.

1. S6 chi cila Ry
cac ampe thay
d6i thé nao
néu con chay
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* chuyén man cho t&i

“ddng dai khong tich

Cdi chuyén trir M t6i N 2.
i 2. Phai dit con chay C & dain d& tdng s6 chi cta hai

ampe ké cuc tiéu?

CS85/178. Pat vat sang AB c6 chidu dii a = 10cm
ndm trén truc chinh va & ngoai khoang ti€u cu cla
thau kinh hoi ty cb tidu cu f=20cm , c6 duong ria 14
hinh tron (Hinh 3). Phia sau thiu kinh dit mdt man
anh vudng gbéc vai

truc chinh thi thu

dugc trén man mot : T

vét séng tron. Dich 4 B .

khi céch théu kinh &
= 48¢m thi vét sing
trén man c¢o kich
thude nthé nhat.

1. Tinh khoang c4ch tir B t&i quang tAm clia thiu kinh

2. Hoi anh cila vat sang AB 16n bing may vai?
TRUNG HQC PHO THONG

TH1/178. Mot xi lanh thanh méng c6 chidu dai /,
béan kinh R, chita mot chét khi dudi ap sudt p. Tinh
lye twong tac cha hai nira xi lanh néu ta tuong tu"gng
cit no bing mdt mit phﬁng: a) vubng goc vai truc xi
lanh; b) di qua tryc cia xi lanh.

TH2/178. Mét thm

dién chuyén dong déu <‘7
véi vén the v = 6cm/s | —
trong mt fir trudng
déu c6 cam tUmg tir ,
B = 0,27. Céc vecto V v B vudng goc v6i nhau va
song song voi bé mét cla tdm ddng. Hiy x4c dinh
mét d6 dién tich mit xudt hién trén hai bé mit clia
tdm ddng khi nd chuyén dong..

TH3/178. Mot hé -

gbm bbn 16 xo gidng

nhau d6 cimg k, chiéu

dai ty nhién a gin

cb dinh ¢ 4 dinh cta

hinh t& dién déu tdm B
O canh a cic dbu con

lai cua 18 xo gén vao
vitning m tai tim O va tai vi tri d6 10 xo khong bién
dang. B6 qua téc dung cia trong lyc. Tim‘éhu ky dao
dong nho cia vat.




TH4/178. Mét dién tich diém khéi lwgng m mang

dién tich duong g dugc phéng vao mién c6 tit truong
déu B véi van tbe Vo vudng gdc vai cée duodng cdm
g tlr. Midn tir truomg c6 bé rong d. Trong khi chuyén
dong hat chju tac dung

cla lwe can ? =-kV, ——

v6ik 13 hing s6 dwong. '
B6 qua tic dung cda

I

|

|

!
trong lyc. Tim d6 1én L4 Vo
nho nhét cta v, dé hat /;

ra khoi duqc_ ving co
tir trudng.

THS5/178. Xdc dinh hang sé dién méi € va dign
truong dinh thing E| ciia I6p chat dién méi trong
long tu dién.

QB

Cho cac dung cu sau:

- Hop dién tré miu c6 dai gia tri nguyen w19
dén 10MQ;

- 01 nguédn dién xoay chidu f= 50 Iz, U= 220 v

- 01 ampe ké xoay chiéu.

- Mot ty dién gdm hai ban ty bing kim loai ¢6 dién
tich S va khodng céch gitta hai ban ty 1 d, khéng gian
gilfa hai ban ty duoc lap déy boi 16p chat dign méi

déng tinh cin xac dinh hang s6 dién moi ¢ va dién
trudng danh thing £

- Céic day ndi va ngét dién cin thiét.

Yéu céu :

1. Trinh bay céch b6 trf thi nghiém va xdy dyng céac
cdng thitc cin thiét.

2. Néu céc budce tién hanh thi nghi¢m, bang biéu ¢in

- thiét va cach xéc dinh e va E

DANH CHO CAC BAN YEU TOAN
T1/178. Cho céc sb 4, b, ¢ khong am thdéa man
a*+ b* + ¢* = 1. Tim gié tri nhod nhét cia

3 3
a b c

T2/178. Cho a, n 1a céc ) hguyén dwong. Chiing
minh ring néu d 14 mot wée duong ciia a” +1 va
d =3 thid> 2",

T3/178. Chotam giac ABC. Pudng phan giac goc A

cit canh BC tai D Giast AR + AD = CDva AC +
AD = BC. Tim sb do cAc gbc A, B, C

TRUNG HOC CO SO

CSi/i75. Tren dwong nhira rhang cde 6 16 chuyen
dpng v&i van toc khdng dbi la vy, khi chay irén cdu thi

ching chuyen dong Véi vin toc khdng déi Vy. Trén hinh

vé la do thi bidu dién sw phuy thujc cia khodng cdch
giita hai 6 16 chay cung chiéu trén dudng nhuu theo
thoi gian 1. Tim vin tdc v, v, va chiéu dai cia cdu.

A lm)
400

200

0 20040 60 80 4y

Giai. Tlr 46 thj'ta c6 nhén xét sau: Khodng cach giita
hai 6 t0 khi chay trén dwong nhya 13 /; = 400m va khi
chiing chay trén ciu 1a Z, = 200m

Tai thoi diém 7 = 10s thi 6 t6 th nhit bit diu
vao cu vi khodng céch giita hai 6 t bit diu giam.
Ciing tai thdi diém nay, 6 td thir hai cach diu ciu
la f; = 400m.
Tai thoi diém £y = 30s thi 6 t6 thiy hai vao ddu cdu vi
tir théi diém do6 khoang cach giita hai 6 t0 la khéng
ddi vi bing I, = 2007m. Tix trén suy ra vén toc cia 6 16

chay trén dudmg nhya la
v, :L¥@=20(m/s)
L=t 20

Sau khodng thoi gian b - ti 20s thi khoang cach
gifta hai 6 t6-duge Tat ngan lal, -1, =200m . Vay hai
6 t6 chuyén dong lai gin nhau v&i van tée:

-1
v v, = 2=10m/s
2~ h
Viy van tbc cia céc 6 t6 chay trén céu la:
[ .
vzzvl——l—l—2:20—10=10(m/s) .

2

Vi 6 t6 thi nhét ra cdu tai thoi dlem t3 = 60s (do
khoang cach gma hai 6 t& bt ddu ting) nén thoi gian
0 6 chay trén cau 14: 60 - 10 = 50s . Do do chidu dai
cua céu 1a L =10.50 = 500 (m)

Céc ban ¢6 loi gidi ding: Nguyén Quic Hing 9/10, THCS

6

—T4n Phi, Thix& Pong Xodi, Bink Phwéc,
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C82/175. Mot hé gdm hai bink hinh tru thing ding

théng nhau ciing chita chét long khoi lwong riéng la if : 1 _
déu trai cua don bay Il mét khoang 1a x| canh tay don

Dy va duoc d’ay kin bang céc pit téng cé khoz heong
la My va M. Ovi trf cdn bdng cdc pit 16ng nam trén
ciing dé cao. Néu diit mot trong vit khii lirong m lén

_ trén pit tong M1 thi khi cdn bing pit tong M, nam ¢

d6 cao h so v&i vi tri ban diu.

Néu dem trong vit m dat lén pit tong M, thi khi cdn
bang pit tong M, ndm & d¢ cao bao nhiéu so véi vi
tri ban diu?

Giat. Gia sir khi dat vat m 1én pit tong M, thi pit tong
M, dich xudng mét doan /4, , con pit tong M, ning lén
mdt doan /, so véi vi tri ban dau. Khi d6 d6 chénh 1éch
gifra myre chat long ciia hai binh 14 (A + &,). Goi dién
tich ctia pit tong M, 14 S| va cla pit téng M, 14 S,.

. 10
Khi cén biing ta c6: Tm =10D, (4 +1,). (1)
’ 1
Vi thé tich ctia chét 16ng khong dbi nén:
Si.hy =80, (2)

m
T (1) va (2) ta suy ra: A, =

Dy (8, +5,)

Theo bai ra thi dai lung %, bing A.

Néu ta dit vit m 1én pit tong M, thi lém trong ty nhu
trén ta cling tim dugce pit tong M1 ‘nam & d§ cao so
véivitriban ddula i =——————=h, =4
Cic.ban c6 b gidi ding: Nguyén Quéc Hing 9/10, THCS
T4n Pha, Thi x3 Déng Xoéi Binh Phudrc.

CS3/175. Pé do luc nang clia qué cdu khi, mot hoc
sinh st dung hai don bdy nhe I va II, truc quay ciia
chiing la O va O, song song voi nhau. Cdc don bdy
dit nam ngang cé phin “chong nhau” dai la x (hink
vé). Pdu ty do ctia don bdy I la qua cau khi, dau ty do
etia don bay 11 Id qud c¢dn khéi heong M.

Lye ndng F ciia gud cau khi can phdi.nhir thé nao dé

no cé thé lam qud cdn mat cin bang?
Luc néng F cila guad cdn phdi nhir thé ndo dé qud cau
khi mat cdn bdng?

56 178 thang 6 - 2018

. Gidi. 1) Qua cdu khi 1dm qué cdn mét cin bing, Khi

d6 don by I cham vao don biy I tai diém nim cach

tréi ciia don biy I113 [, - x (hinh v8).

Tai tiép diém ciia hai don béy ¢d cac luc tac dung 1a
f= f1 . hai lyc ndy co do 1lon bang nhau nhung nguge
chidu. Bé qué cén mét cén bing thi theo quy tic don
béy, ta co:

Fl, > fl, - dbivéi don biy I

S (L —x)>10MI, - d6i véi don bay IL.

Tu o, ta co: F>lif>£2~ —I“——-NM
A L lL-x
Af: I
A o 0
= i l .

Y/,
2) Qua can 1am qua céu khi mét cin bing. ‘
Khi d6 don béy I, tiép xtc v6i don bay Itai diém nim
cach déu phai ctia don biy I mdt khoang x va canh tay
don phai cua don bay I bang (7, - x) (hinh v&).

DPé qua ciu khi mit cén bing thl theo quy tic don
bay, tach:

1 <f(l-x) - v6iddn bayI

ﬂ'3 10M1, - véi don by II '
-Xx

Tir @b ta co: F< f< = 10M
ll ll l3

Céc ban co 1o gidi ding: Nguyen Qudc Himg 9/10, THCS
Tén Pha, Thi x4 Péng Xoai, Binh Phwdc,

CS4/175. Nurde chung cat ¢é thé lam lanh t&i nhidt
d@ -10°C ma nd khéng ddng bang. Nhung néu trong
nuoc quad dong do nguoi-ta tha vao tinh thé nudc da
thi ngay ldp tirc nuce bat dau dong bdng.

Ty phin nwde dong bing 1a bao nhiéu? Bo qua sy
mdt mdt nhi¢t. Cho nhié¢t dung riéng cia nude la
¢ = 42007 / kg.K, nhiét nong chay ciia nuéc da la
A =3,4.10°0/kg. _ .
Gidi. Ty phin nude déng bing 13 —, trong dé m; 1a

m
khéi hrgng nirée dong bing va m 13 khbi lu’qng nudge
; _ ;




RTINS :
chung cat. Lu(mg nhlet cin cung @& 1am nong khbi
nwde tir 22 =-10°C dén 0°Cla:

=c(m—ml)(09C—t°)

Luong nhigt téa ra khi khdi lwgng mréce m; tao thanh
nuée dala: Q) = Amy

Theo dinh lujt bio todn ning hrgng thi Q@ = 0,

Suyra m_ 10 =0,11
m A+10c

Ciic ban ¢6 1i gidi ding: Nguvén Quoc Hing 9/10, THCS
Téan Phi, Thi x& Pong Xoai, Binh Phudée.

CS5/175. Mot thiét bi dé do dién tré duoe tao ra tir
bg pin c6 higu dién thé e, = 4,5V, dién tré R = 100

vd mgt ampe ké noi voi nhau nhw hinh 1. Am pe ké

ghi 56 chi ciia dién tré cdn do. Ngwoi ta ding thiét b
trén dé do dién tré ciia mach dién gc;”;m ngué‘n dién va
dién tro (hinh 2).

Ty nhién, $8 chi ciia thiét bi do phu thudc vao cdch
mde thiét bi do v&i mach dién do. Trong Ian do thir
nhit, St; chi ciia thiét bi do 1a v, = 20Q; ldn do thir
hai, 56 chi cua thiet bi do ld ry = 5Q Tim hiéu dién
thé € ciia ngudn va dién rm’ ¥ ctia mgach dién. Bo qua

dién tré trong cia nguon, dién troé cia ampe ke va

ddy noi.

Giai, S0 chi ctia thiét bi do sé& bang r, néu dong di¢n

L £
ua ampe ké ban 2
q P g R=+r

Cé hai cach mic thiét bj 4 do dién tr& ciia mach dién
trén (hinh v&)

V&i hai két quéd do duge, cudng d6 dong dién chay
trong hai mach tuong rng trén 1a;
& _ 4,5

I =—2 = =0,154
R+7 10+20

=—f %5 _g3a
R+r, 10+5

Ta xét mach dién & hai cich mic thiét bj do thiy: dién

tré toan mach trong hai cach méc 13 gibng nhau va

bing (R + ¥) , con tdng hiéu dién thé trong hai cach
mic 1a khéc nhau va biing &, - & (céch 1), bing &) - &
{céch 2). Ta viét dinh luit Om cho doan mach trén:

g—e=I(R+r) (1) g +e=L(R+r) (2)

80+€ I r+r]

T (1) va (2) ta cé =2
() va@tact: 2megrm
Vag=—01"0 ¢ _f1i_15p (3
2R+r+r 3
T (1 va(3)suyra:
Rer=S 6 |1 _A7h (R+7)
4 2R+7+r
< R(ir+r)+2
Tido: r= RO 00
2R+K+r, '
TRUNG HQC PHO THONG

TH1/175. Mot dién
tich diém khoi heong
m dién tich ¢ cé thé
trugt khong ma sat
dpc theo nika duong
tron bdrn kinh R. Hai
déu & niva dwong tron
diit c6 dinh hai dign tich diém Q (cing déu q). Hé &
trang thdi cdn b&ng. Tim chu ky dao ddng nho cia g

“quanh vi tri cdn bang.

e Giai. Xeét khi dién tich q 1éch khoi tim goc 2¢, toa
¢ d6 dai s = 2¢R.
I
| &
-
{ !
= O NI 0
i 52 AFG a5 =
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AW, =~ I%dL
: 2

, Sﬁyra x=

Hop lire theo phurong tiép tuyén:
P99 [ cos(45° +¢) { cos(45° — ) _ﬂ

“AR*| sin @5 +p) | sin’(45° —p)
" qu 6coszgosingo+23if213go .k qu 6420
4R (coszgo —sin® qo) 4R

Ap dung dinh luit II N_ewton: F=ms"

\/ng3
3kqQ

Cée ban ¢6 10i gidi ding: Nguyén Kién Anh, H6 Anh Tang 12
Ly THPT Chuyén L& Hong Phong, Nam Binh,; Nguyén Cdnh
Mirh 10LY1, THPT Amterdam — HA N§i .

TH2/175. Mgt ong hinh chir U dit thing dimg cé
chira meGe. Mt bng diy c6 chiéu dai l, 6 vong N duoc
qudn chdt vao mot nhdnh ciia
éng. Cho dong dién khéng doi
c6 cuong do I chay qua ci'ng' (L
ddy. Xac dinh chénh léch myc
nwéc gitra hai nhanh, Cho biét ~ [
duong kinh méi nhdnh nho

Suyra: T=2x

~ Cac ban 6 10i giai ding: Tran Nhdt Quang 11 Ly THPT
| Chuyén L& Héng Phong, Nam Pjnih.

" TH3/175. Mgt soi ddy nhe khing gian dai [ motddu |

© a) Tim vdn tdc ciia vt va lyc cdng ddy khi vt di qua

hom nhiéu chiéu dai éng ddy.
Cho biét d6 tir tham twong 361
cia niedc nho h__o’n 1 mét chit.

( o

GiAi. Miit nuéc ban diu céch day dudi bng dy 1 x,,.

Khi ¢o dong dién, ¢t nude d\a?mg thém doan nhé x.

Xem hé¢ nhu hai cudn cam mic nbi tiép.

L CHSNEL SN (x+ x,)
x+x, r

SN SN I(1-x+ x,)

n

L =

P l-xtx, ’
B¢ ty cam twong duong
L =‘”°SN I[(y,,_1)x+(1+x0)]

Khi cit nudc dang len:
W, = pSgx’ = dW, =2 pSgxdx
Ning lwong tir:

1, 1 5 4, SNT
= TP
2 I
Coéng ciia ngudn: dd =Uldt =d®.0 = I*dL
Béo toan ning lugng: d4=dW, +dW,,

(4, —Ddx

PPN gy, 1)
4pgl’
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-cb dang parabol ma tidu diém 13 F vA tiéu cy la:

'\‘L\ﬂ b

7 E TSI TS

dirge gdn vao mét diém cd dinh, dau kia c6 bude vdo
mét vong nhin nhé ma vong ndy cé tke trupt khong
ma sat trén mot thanh czmg manh ndm ngang. Diém
treo ddu ddy kia va thanh ndm trong ciing mdt phing -
thing ditng va cdch nhau mét doan d. M@t vit ngng
khoi liegng m co thé triegt khdng ma sdt trén ddy nhr
mgt rong roc dong. Ban ddu gitr cho ddy thcfng va vt
néing nam canh thanh. Tha hé.

diém thdp nhdt cila quy dao.
b} Xdc dinh dang quy dgo clia vat.

Gidi. Ap dung dinh lut béo toan co ning ta c6;
I+d _m’

gL sy T d)

2 2
Khi vt chuyén déng, do khéng c6 ma sat va vong
nhin nho, nhe nén phin diy trén vt nbi voi vong &
luén c¢6 phuong thing dimg, do dé qu§ dao ciia vét & -

la" 1, 3
="t |

(]

Khi dén diém thip nhét: 27 - mg = m;

v6i R 12 bén kinh qu dao tai diém P.

. . L !
R=2f=1[-d nén T:mg[_—

Cdc ban c6 10 gidi diang: Pring Ha Neguyén 11F THPT
Chuyén Lam Son, Thanh Héa.




TH4/175. Nho budng Wilson.ddt trong mt tir truong
c6 cdm vmg tir B, nguoi ta quan st dwoc va cham
déin hoi ciia hat o trén cbe hat nhin doteri (H }). Hay
xdc dinh ndng heong ban ddu ciia hat o, néu ban kinh
cong cila phan ddu cia quf dao ctia hat o va hat
nhdn doteri sau va cham déu bdng R. Biét rang cd
hai quy dao deu ndam trong mét phang vuéng goc voi
cdm itng tir B

Giai. Ki hidu (m; g) va (4m; 2 ¢) lan lwot 13 khéi
lwong, dién tich cia hat nhin nhan doteri (H,)) ya hat .

2

Ta co: 22 =qu:>v:ﬂR
R m

Van tbc céc trén tvong ng 1a:
B 2¢B B
vl:q—R;Vz——q R*q_
m . Am 2m

Dong ning cia hat anpha ban diu:
: 2
mvf 2mv22 3(gBR)
W, = + = .
2 2 4dm
CAc ban <6 livi giai ding: Phing Ha Nguyén I1F THPT
Chuyen Lam Son, Thanh Héa.

R

THS5/175. Mét elecirdn quay  trong v rucng déu
theo quy dgo tron trong mdt phang vudng géc véi
duong cdam ung ti. Ngudi ta tang chim cdm ung e
Ién 3 ldn (trong khodng thoi gian [6m hon nhiéu lin
chu ky quay cua electmn) Hoi khi do ban kinh quj
dao ciia electron thay d6i bao nhiéu lan?

Giai, Xét do bién thlen clla cam tmg tir AB trong thoi
gian A, Gia sr ban kinh cua quy dao electron & thoi
diém t 13 R. Tir treong bién thién dan t&i sy xudt hién
cla dién trurdng xody: :
e =F_ -2zR . Suyra: E, _k 28

At 2 At
Trong théi gian Af dién trixdng xoay ndy tac dung 1én
electrén mét xung lyc 1dm cho déng lugng cia nd

thay dbi: eB, At = %AB =mAv

‘trong 46 e v m [ d§ 16n dién tich va khéi lugng

clia electron, Av 12 d6 bién thién van tbc clia no. Mit
khéac, ta biét ring pmrong trinh chuyén déng cla elec-

trén theo qui dao ban kinh R véi vén tde v trong tir

truong c6 cam tng tik B 13
2

Y —evB hay v=="RB
R m

Léy vi phin phwong trinh trén, ta dugc:

Ave £ RAB+-E BAR

Pit phuong trinh nay vao phuong trinh bién thién
ddng lugng cia electrén, ta duge:
1 AB AR

eEAB eRAB +eBAR hay ———=—
2 2 B R

Sau khi 14y tich phan hai vé, .ta‘du(}c: RVB = const
Do @6, ban kinh qu¥ dao cua electrdn gidm V3 1n.
C#c ban 6 1vi gidi dang: Mai Quang Tuin A3K46 THPT

Chuyén Phan Béi Chau, Ngh An; Nguyén Vin Khdnh 11 Ly

THPT Chuyén L& Thénh Téng, Quing Nam, Bii Nguyén
Dire Tung AK14 THPT Chuyén Quang Trung Binh Phuée;
Trdn Nhdt Quang 11 Ly THPT Chuyén L& Hdng Phong; Nam
Binh; Phan Nhdt Tién 11 L§ 2 THPT Chuyén Quéc hoc, Hué

DANH CHO CAC BAN YEU TOAN

T1/175. Cho a, b, ¢ la cdc 56 diwong théa méin a + b
+ ¢ =73. Chutng minh ring

(a +b)2 (b+c)2 (.c+a)2 > 6dabe.

Giai, Ta 06‘

a’b+ab® +b’c+be’ +c’a+ca® 2 6abe.

Do dé 9(a2b+ab.2 +bc+bct v ctat ca2.+ Zabc) P
> 8(a2b+ab?' +bc+bc’ +cta+ca’ + 3abc)
259(a+b)(b+c)(c_+a) >8(a+b+c)(ab+be+ca)
:12[a(b+c)+b(c+a)+c(a+b)]‘

Suy ra: |

i(a+b)(b+c)(c+a) (b+c)+b(c+a)+c(a+b)

b 3{/abc (a +b)(b+c)(c+a-)

= (a+b) (b+c)’ (c+a)’ = 64abc. PPCM. |

T2/175. Tim tét cd cde s6 c6 4 chit sé abed sao cho
abed =a® + b +¢° +d°.

Giai. Piu tién ta quy dmh ring 0° = 1. Vi 6% = 46656
néna, b, c, d<5.

Néua, b, ¢, d <5 thi a* +bb+_cc+dd <4.4'=1024.
Dodéa =1.Suyra a®+b° +c" +d% <1+3.4" =769

(v6 1i). Vay trong cdc sb @ b. ¢, d ¢6 it nhat mot sb
béng 5. ‘

Néu trong céc sé @ b, ¢, d c6 nhiéu hon mdt s6 bing
5thi a®+b" +c°+d? 225 =6250=a26 (vo li).
Vay trong céc s6 chi co dang 1 s6 bang 5. _

Tacd, 3125=5"<a" +b" +c* +d' <5° +3.4" =3893

H— TH

10
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Suy raa=3. :

Néu trong hai sb con lai déu nho hon 4 thi

a’+b" +cf +d <5 +3 +2.3 =3206 > b<2.
Dod6s,3125<a +8° +¢° +d”* <5 +3 +3°+2° =3183
= b=1.Do d6 a=3;b=1 Se{c,d}. Thi véi che
truomg hop s6 con lai bang 0; 1; 2; 3 déu khéng co
trudmg hop nao thoa mén.

Do d6 trong hai s§ con lai ¢6 mét s6 bing 4. Thir céc
trudng hgp s6 con lai cubi bang 0; 1; 2; 3; 4. Ta co 50

3435 thoa min dé bai.

T3/175. Cho tam gidc ABC. Goi M 1d trung diém ciia
BC. Puong tron (C) dwong kinh AM cit AB, AC ldn
lwegt tai D, E. Hai tiép tuyén tai D va E ciia (C) cdt
nhau tai P. Chitng minh rang PB = PC.

Giai.

Goi R 13 giao diém caa PD va dudng tron duomg kinh

BM, S 13 giao diém clia PE va dudng tron dudng kinh
CM. Goi K, N lan luot 12 trung diém cla BM va CM. Vi
M4 trung diém ciia BCnénta c6 DK = KR = EN = NS.
D& dang thiy ring ADMR ~ AABM (g.g).

Do d6, ZAMB = /DMR (1).

Hoan toan twong tu ta ¢0 LAMC = LEMS (2).

Miit khéc, ZAMB + ZAMC = 180°

vi ZEMS +ZECS = 180° (3).

Tir (1), (2), 3), ta c6 ZDMR = LECS

= /DKR = ZENS. Do 86 ADKR = ZENS (c.g.c)
= DR = ES . Ma DP = PE, suy ra PR.PD = PS.PE.
Do d6,-PM 1 BC. Ma M 13 trung diém BC

nén PB = PC. DPCM.
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lwgng vécto ¢d hudng trung
* voi huédng cta dong dién.

1.1, Gid sir dong dién chay

W DYgEyintie SR

R L

. HOCVATLY QUA chc
- BAITAPDAIS =~

BAN DAN

Trong bai tip ndy, cac ban phai mo ta vé Iy thuyét d6
dan dién cta mot chit ban dén thudn (khong cé tap
chét) va sy phy thudce clia nd vao nhiét d6 va 4g roi.
Céc hién tuong dwoc khio sat du6i diy duge mg
dung rat rfng rii trong cac-thiét bi dién tir hién dai,
dic biét 1a trong cac nhiét (dién) trd va quang (dicn)
trér. Dé 1am vi dy vé chit ban din, ta s dung silic tinh
thé (Si) ma mé hinh mang tinh thé cta n6 s& dugc cho
trén hinh v&.

1. M@ dhu - ém lai _

Pé mb 12 dong dién trong mét chit, s& 12 rit thugn
tién néu ta dwa vao khai niém mit d6 dong dién ;. Mat
d6 dong dién dyoc dinh nghfa 1a lugng dién tich chay
qua mt dom vi dién tich dit vudng goc vé1 phuong
chuyén ddng cua dién tich trong mdt don vi thoi gian
(hay nhu cu’o‘ng a6 dong d1e11 chay qua mét don vi

'AS. At (1)
Miat 3§ dong dign 1a dai

dién tich): j=

déu doc theo mét khdi try -
ddng chét. Dung dinh lujt
Om dbi véi doan mach trén
chitng minh ring mét do
dong dién trong khoi tru
duge tinh theo cong thic: —
j=ckE (2 - ,
trong d6 E 1a cudmg d6 dién trudmg trong khéi try, o
13 46 dan suat ciia vat lidn 1am khoi tru (dai lwong nay

: , 1
1a nghich dao cta dién trd suat o = ;)

1.2, Ndng (mat) 46 c4c hat trong dong 1a n. Tinh méat

d6 dong dién trong dong dién nay?




2
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1.3. Chimg minh ring vén tdc trung binh chuyén

dong c6 huéng ciia cic electron trong kim logi khi

co dong dién chay qua ty 1€ vai cudng d6 dién trudmg
trong kim loai (v) = pE

& day hé sb ty 1& I goi 13 dd 1inh ddng cla cac elec-

~ tron, Hay biéu didn d9 din suét cha kim loa qua dé

linh d6ng cia cc electron va mét d cha ching trong

“kim loai.

2. Nhiét dién tr&

Trang thai nang luong cta cdc electron trong tinh thé
gbém mét s6 vung. Ving bi chodn ddy dudi cing 1a
ving héa tri, tiép sau do 14 ving cac trang thai kha di
hay viing.dan. Giita hai viing ndy c6 mét ving cim —
cac electron trong tinh thé khéng thé ¢ gia tri ning
lwgng ndm trong vimg d6! Hiéu ning luong giita
mép trén cna vung hoa tri vou meép dudi clia viing dan
duge goi 14 d rong ving cém va ky hiéu 1a E,.

[ Ving din J

A N 7

[Vﬂng hoa tri ]

B
2
)
£

il

(16 Iréngj

Céc electron & ving héa tri gin chit véi cde nguyén
tr clia minh va khong thé dich chuyén trong tinh thé
duoce, vi viy chang khong thé 14 cac phén tiy tai dién,
Céc electron & viing dén 1a tw do nén ching méi 13
cac hat tai dién.

Trong tinh thé silic dugc khao st, & nhiét dd khong
tuyét di, tht c& cdc electron nim & ving héa tri, con
ving din thi trbng hoan todn, boi viy & trang thai do,
chét ban din 1a vat cach dién. Khi nang nhiét do 1én,
do chuyén ddng nhiét mot s electron co thé chuyén

tr viing hoéa tri 18n viing dén. Trong trudng hop d6,

trong ving din xuét hién cdc electron, con trong vung
hoéa tri xuat hign ¢éc 16 trong. Téc d§ Gy cha sy sinh
cac cip electron-16 trong (tirc s6 ciip sinh ra trong

- mdt don vi thé tich trong mét don vi thdi gian) trong

mot chét ban dan d4 cho phy thudce chi vao nhiét do.

Nhu vy, cdc phén ti tai dién trong chit ban dén 1a ca
electron ty'do va 10 wdng. Dong thii, cac 10 tréng co
thé xem nhu céc hat co dién tich duwong bang dién tich

i

ban dén 1a n,, va mat do 15 trbng 1a p;. Nhung trong
chét ban dan thuan (1a tredng hop duge xét trong bai
toan nay) hai ndng dé niy 13 nhu nhau, nén ta ding
mét ky higu chung #; = p; = n. Cling co thé xay ra
qué trinh nguge véi sy sinh cip electron-13 tréng, tic
electron tir ving dan tré vé Vung hoa tri va khi d6 cap
electron-16 trong s& bién mat. Hién tiwong d6 goi 13
qué trinh tai tb hop RO rang tc do tai tb hop R (so

cip electron-13 tréng bién mét trong mot d(m vi thé -

tich trong mot don vi thoi gian) ty 1& véi tich nbng d6
electron va ndng do 18 trdng.

O nhiét d6 khong dbi coa chit ban din, mdt trang thai
cin bang dong duge thiét 1ap, tic 13 s trung binh cic
cip electron-16 tréng sinh ra dimg bing sb céip bién
mét do t41 t6 hop: Gy = R. .

Nong dd electron tir do trong truong hop do goi 1a
1_1011g d6 can bing, ta ky hiéu né 13 77. Nong dd nay
chi phu thuge vao nhiét 49 tuyét doi T theo cong thirc

3 E
a(T)Y=AT? -—£
a(T) exp[ kT)

vai k 13 hing sb Boltzmann, A 13 mét dai 1u’0‘ng khiéng
d6i dbi v6i chit dd cho, con exp(x) = e

2.1. Dung céc dic tinh vat 1y cia silic tinh thé tinh d6
dan suat o, & nhiét 46 phong.

2,2, Véi do biér} thién nhiét 6 AT nhd, cé thé coi d6
dan cua silic bién thién theo quy ludt tuyen tinh:

o = o1 +yAT) .
Tinh h¢ sb nhigt d6 y ddi v6i tinh thé silic & nhigt d6
phong. Cé theé bc"l qua {¢ bién thién cia d6 linh déng
cua electron va 16 trong.

3. Quang tré

Khi hép thy hro’ng‘ tit anh sang, cac elecron cling-co thé
chuyén 1én ving dén, va trong trrdng hop 46 ciing tao
ra cdc cip electron-18 tréng. Hién twong do6 goi 13 hidu
g quang di¢n trong. Cac dyng cy dién tir dimg dé do
cudmg d6 anh sdng (k& ca ving hdng ngoal) goi la cac
quang tr&r déu hoat dong dya trén nguyén téc ndy.

Neu néng hxcmg photon 16n hon d%. rong cua ving
cém thi n6 ¢6 thé bj hip thy, va trong mét s6 ) truong

hop hap thy photon s& tao ra cép electron-13 trong _

Ty 80 giita céc cap sinh ra va s& cdc photon bi hip
thy goi 12 hidu suft lwong tir clia hleu tng quang dién

(k¥ hiéu 13 n)

Sw hép thy 4nh sang duoc dic trung | béi hé so hép thu
. Pai 1u0‘ng aAx (véi aAx <<1) bing y sb gilta 50
photon bi hap thu trong mot lorp méng vit chit cé be

nguyén to Ky hién mat dé electron tu do_trong chat___day Ax-vi SO‘photon“tm Tpdo-

12
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Si

Dbi voi tmh thé silic, sw phy thudc ciia hé sé hép thu

vao tan sd clia 4nh sang t6i dugc mé ta bing cong
thirc gén dung: ofv) = B(hv - Eg)

v6i Av 14 ning legng clia photon (tinh theo el) va
B=3910cm'el?1a mot h.%mg sé thye nghiém.
Quang dién tré 12 mdt 16p méng silic tinh thé. & mép
ciia 16p ¢6 phit dai tiép xtic din dién co diu tho ra
ngoai (hinh v€). Toan bd 16p dugc chiéu séng theo
phuong vudng goc véi 16p. B& day cia 16p ban din 1a
h dt nhé dé trong vimg pho khao sat thoa min didu
kién o <<1. Nhiét d6 clia thm c6 16p ban dan duoc
coi 14 khéng ddi va bing nhiét dd phong.

Io )

Si

3.1.1. Tinh budc séng giéi han Ay, ciia hidu tmg
quang dién.

3.1.2. B¢ tinh toan sau diy dugc don gian hiy bidu
din hé sé hép thu coa silic nhuy mét ham cia dai

lugng A/ dyg, (A 14 bude song coa &nh sang chiéu t&i):

o = F(\/ lkp)

3.1.3. Tinh toc d6 sinh cip electron-15 trong G, do
hiéu Ung quang dién. Biéu dle_n dat lugng ndy qua
déc tinh cla anh sang téi (budc song A, cudng 4§ 1,
tic ndng lugng t6i trong mét don vi thoi gian trén

mdt don vi dign tich) va nhiing dic trung chia silic ma

ban cin dugc.cho & cudi bai.

3.2.1. Viét phurong trinh md ta van tdc bién thién cia
by can g An A . %
ndng dd cac electron ty do " trong chat ban din
duoc chibu sang. Chi ¥ réng sw xuét hién cac cip
electron-13 tréng 13 do cé tac dung cita chuyén dong

nhiét va hiéu img quang dién.

3.2.2. Gia st do dugc chiéu mot xung 4nh séng trong
thoi gian ngdn, nong d§ céc electron ty do vugt qui
nong d6 cin bang nhi¢t ddng 7 mdt lugng n; (the 1 =
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it

| 7 + ny, &0ng thoi ny << 7). Chitng minh ring dd bién

¢ thién cla d§ 1&ch An; sau mdt khoang théi gian nhé

At tufin theo phuong trinh An, =~ At
T

vi 1 1a mdt hing s6 dugc goi 12 thoi gian song cia
cip electron-15 trong (gid tri bing s cta nod cho &
cudi bai).

3.2.3. B1eu dién vén toc sinh cdp do nhiét G va toc
6 tai td hop R qua nong d6 céc hat tal va cdc tham sb
{4 biét ciia silic cho trong bang & cudi bai.

- 3.2.4. Gia st quang trd duge chiéu sang lién tyc,

trong tredmg hop doé nong dd hat tdi dat mét glatri
dimg nao d6. Tim ty s gitta nong d6 nay va ndng do
cdn bang (tirc tim # / 7) nhuw mot ham cia bude song
{tbthon A / Mep) va cudng d6 1, cha 4nh sang t6i.

3.3 Do cuwdmg @9 anh sing

Mic quang {r& vao ngudn dién mét chidu c6 dién ap
khong d6i va do dong dién chay qua no. Khi khdng
¢6 chiéu sang, cu’orng d6 dong 1a i, (dong t01)

3.3.1. Tim sy phy thuc_)c cua cuong dé dong dién vao
céc ddc trung clia dnh sang t&i (budc song va cudng dd).
3.3.2.Dyng phic @6 thi bidu dién s phy thuge clia ty
s dong dién trong mach va dong t6i (i / ip) vao cudng
d6 4nh sang chibu t6i (trong ving tx 0 dén 0,1¥m/
cm?) v6i bude song & = 0,900,

) 3 .3.3. Dyng phic db thibiéu dién sy phu thufc cha ty
s gifta dong dién trong mach va dong t6i (i / iy) budc
song anh sang chiéu t6i trong ving tr A, = 0,8 . dén
Ay = 1,1pm. Coi cudng 46 anh sdng 13 khong d6i va
bang I, = 1,0.102Vm/cm?.

BANG TRA CUU
. Nhiét dd phong: T,=300K .
o Didn tich nguyén t: e =1,6.109C
e Téc 46 4nh se’mg:‘ ¢ = 3.10%m/s

e Hing s6m Boltzmamm: k = 1,38.102 /K

e Hing s5 Planck: / = 6,63.1034Js

Cidc dic trung ciia silic tinh thé

» DY rong ving cdm: E, = 1,12eW

. Nong d cin bing cia electron ty do & nhidt do
phong: 7 =1,0.1010cm™

+ Do 11nh ddng cha electron ti do

un =1,4. 10%cm?7-1s!

¢ B linh déng cta 13 tréng: py, = 0,45. 103cmV
e Higu suét lwgng tir har.q.d. trong: 1 = 0,01

o Thoi gian séng ciia ciip e-p: T =3,0.1073s

(Xem hudng dan & ddp én trang 15) &
o 13




-duge nbéng san véi ga ... (¢f ..

BE THI HQC SINH GIOI THANH

PHO HA NOI
Niim hoe 2017 — 2018
(Thoi gian ldm bai: 150 phut)
Bai1 (s dzem)

Ong Mohammed Bah Abba, mdt gido vién ngudi Ni-
geria d4 séng ché ra hé thong lam lanh dic biét gop

~ phin thay ddi cudc sbng cila ngudi dan nghéo & dat

nude nay. Cau tao cia chiéc “z lgnk” nay gbm hai
chiéc binh gbm duyc 16ng vao nhau, khoang tréng
giita hai binh s& duge 46 diy cat va mrée. Thye phim
dwoc bd vao binh gém nhé bén trong va duoce diy lai
bing mét tim vai.

Hé théng “bink trong binkh” hidu qua nay d3 thay ddi
cude séng clia ngudi dan nghéo Nigeria, Thyc phim
duge ... (@) ... lAuhonva ... (b) ... hon, gilip ho bdn
. T khi ¢6 nhiing
chiéc binh nay, ngucn dan ncn day khong cén phai di
chg xa mua thuc pham mdi ngay, giap ho ... (@) ...
duogc nhidy thoi gian.

Trudc khi mit vao nim 2010, éng Abba di sir
dung tién cia chinh minh gie thué cac nha may dia
phuong san xuét hang loat “#i lanhk” , sau d6 g
tang 5000 chiéc cho 5 ngdi lang & Jlgawa va 7000
ch1ec cho ngudi dén cée dia phuong khac & Nigeria.

1. Tim c4c ti thich hop Gng vdi cac vitri (@), (B), (c),

' (d) @& hoan thién cAc thong tin trén.

Ci

2. Giai thich nguyén ly-ldm vigc cla chide “t
lgnh” irén.

2, Can dat “ei lgnk™ & vi tri ndo d€ nd lam viée

hiéu qua ?

4, Biét ring, sau'mdi ngay dém, nguoi ta phdi b sung
cho hé thong “ti lanh” trén 0,9 lit nuwée. Mai lit nurée
khi bay hoi khoi “th lanh” mang theo nhiét lugng
khoang 2275 kJ. Tinh ¢dng suat lam lanh trung binh

5. M6t chiéc ta lanh chay dién v6i cong sudt 1am lanh
twong duong v6i “fil lgnh” dic biét trén c¢d hiu suat
bang 60%. Tinh dién ndng tiét kiém duge moi ndm

(theo don vi kWh) khi sir dung tAt c4 nhitng chiéc “si -

lanh” ma 6ng Abba di ting cho ngudi dan.
Bai 1 (4 diém) _
Cho mach dién nhur hinh 1: cac dién tré co gid tri la

102, 20Q , 30Q , 40Q dugc méc vao higu dién thé
Upp = 10V, cac ampe ké va day ndi c6 dién tré khéng
dang k&. Biét s6 chi cha ampe k& A112 0,5 A. Tim s0 _

chi clia ampe ké A,.

_Hinh 1.

Bai THX (3 diém)

Théa khéi gd ddc hinh lap phuo‘ng co canh a=10cm
vao nude. Khi cAn bing, mit trén cia khéi gb nam
ngang cach mat nudc 4 cm.
Gian mét vat dic 1am bing
nhém tal tim mit dwdéi
Khéi go Khi cén bang, ta
thiy phén ndi ctia g8 cao 2
cm nhy hinh 2. Biét khéi
lugng ri€ng cia nudc va
nhém 1an lugt 13 1000 kg/
m® va 2700 kg/m’. Tim
khéi Iugng cha vit ning.

Bai 1V (4 diém)

FELUL L s

Mot con kién chuyén dong déu, doc theo mdt ciy -

thude thing duge dit tring voi truc quang hoc cta
mét thau kinh mong. Khodng cach tir con kién t&i
anh ctia ndé phy thudc vao thdi gian du'oc biéu din

nhu hinh 3.
x (cm)

1, Théu kinh trén thude loai thau kinh gi? T1nh tiéu
cu cua thiu kinh.

cua e thong:

14

3 Tinm e 4o et con kién var gig trietm 1,

$& 178 thahg 6 - 2018

HUONG DAN GIAL VA DAP AN,

1.1 Theo dinh luit Ohm cho doan mach: [ = % (D)
Thay vao cac cong thirc d_ﬁ biét: |

Dién trér day dén: R = p%

Mbi hen hé gilra h.d.t. va dién truo‘ng

E=— hay U=EL

Mbi 11&_:11 hé gifta cudng ) dong dién va mit d¢ dong
dién: 7 = j§ vao (1), ta duge:

L
I S
R rang huéng chuyén ddng ciia céc dién tich duong
cung huéng véi vecto cuorng dd dién tm?cmg, nén

j=cE (2) ///,

E . 1
jS=—‘jL suyra j=—E=0F
: P

(&

Bai v (4 diém)
Cho mach dign nhy hinh 4: higu dién thé. Upgy = 27
Vi dién tré R g = 30 kQ; hai von ké co dién tr¢ 1an

lwgt 13 Ry =5 kQ va R, = 4 kQ; dign tr&r ctia khoa K
va cac diy noi khong dang ké.
A B

ﬁ*

1.K mc"r tim 56 chi cua hai von ké.

3, K dong, tim vi tri con chay C dé s8 chi ciaa hai vén
ké bing nhau.

3. Di chuyen con chay tGi vi tri ma khi K dong hodc
m& thi s6 chi 2 vén ké khong ddi. Hay tim vi tri db.

4, K dong, dong dién qua khoa K thay dbi nhu thé

_nao khi con chay C di chuyén tt Adén B ?

(Xen huwong din & dap an trang 17) &
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. 1,2, Sau thoi gian Af, tht ca cdc hat ndm céch mit c6
: dién tich AS dit vudng gbe voi van tde cac hat mot
' khoang vAt s& di qua dién tich d6. Thé tich ving chira
- ¢hc hat ndy bing AV = vALAS. S6 hat chia trong thé

tich ndy bang N = nAV = nvArAS, chiing mang téng
dién tich 1a: Ag = gN = gnvArAS. Theo dinh nghia

: AQ
, 5t d6 do 2 § j=—=—=gnv (3
ciia mét 46 dong dién, ta co J AAS 2 @)

1.3. So sanh (2) va (3), ta-dugce (cho q =e):
env = af (4)

Suy ra vén téc trung binh cia hat: v = 2 E. So sanh
en

biéu thirc ndy vdi dinh nghia ctia d§ linh déng (v) = pE, |
ta tim dugc 46 dén dién cia kim loai theo cong thirc:

G = enp ‘

2.1. D8 tinh 6 din dién riéng cua ban din ta cin
phdi nh¢ rang dong dién & day ghy ra boi ca cac elec-
tron tw do va 16 trong. Mic du electron ty do va 10
trong chuyén dong ngwoc chitu nhau, nhung dong
dién do ching giy ra lai cing chiéu (14 chiéu cda dig¢n
tich duong). Tu (5), ta tim duoc:

O-O =e(ni#n +pul‘tp) :eﬁ(#ﬂ +#‘p) (6)

Thay céc sb tir bang s6 liéu d3 cho vio, ta dugc

0, =3,0.107 Q7 'm™

2.2, Tir didu kién d& bai 6 = 6o/ + yAT), suy ra -

Vi nhirng bién thién nho cia nhigt do, ty s6 céc s
gia ¢6 thé thay bang dao ham twong ung :
o ., do '
I =J—0 (voi Cf iﬁ)
Khi téng nhiét dﬁ,~n5ng a6 hat tal ting, din t6i 46 dan
ting. Do d6, d6 dan ty 1€ véi nong dd, hay
1 AO'- o 1 An "

o, AT 0'0 nAT n

Biéu thirc cia nong d6 cAn bing di dugc cho trong
dé. Ty 56 trén c6 thé tinh dé dang theo mdt meo quen
thudc trong giai tich toan, do 1a 1ay In hai vé r6i méi

, 3 E
lay dao ham saw: # = AT? exp(_ﬁj =

hlﬁ=lnA+ElnT—&
2 kT

Léy dao ham hai vé, ta dugc:

15




A

k3

Wﬁw A7 &y Finbs D JHEEE
7 31 E 1 3 E -
Ol e A i AN )
27T kT T 2 kT

Khi tinh s6 phai d6i dling ¢V thanh Jun. Thay s6 ta
duoc: y = 0,15k (10)

3.1.1. Gidi han @6 coa hiéu ung quang dién tmg v§i

- céc photon ¢0 ning luong bing d6 rong E, cia ving

ning luong cAm: g, = E, (11)

D& dang tinh dugc budc séng
c hc :
Ay =—=——=1um
Vip Eg -

3.1.2. Bién dbi cong thrc tinh hé s6 hip thy v& dang
thuén tién cho nhiing tinh to4n sau nay:

“he A
=B -8, ~ BE; [a‘l] o 3-1)

g
Véi b=BE:=4,9.10°m™ - mdt hing sb; va nhu da
tinh & trén Ay, = 1pm. | .
3.1.3. Trong mdt don vi thoi gian c6 ﬁS photon
dap vao tm (S 12 dién tich bé miit ciza tim), trong sb

;'_0 S.ech photon bi hp thy va din t0i xudt hién
Vv

46 cb
I, ; x . % : )
ES.ah.n cip electron-10 trong. Do d6 trong mét

dom vi thé tich, trong mdt don vi thoi gian xuft hién

117 1 : E (1
G, = - hno/ S. ’ah 7= h—.a.n cip electron-16 trong
(tirc 13 the @6 sinh cip).

3.2.1.Ndng d6 electron trong ban dAn bién thién trong
qua trinh sinh va tai sinh , boi vy phuong trinh mé
td su bien thién ctia nong d¢;co the viet dudi dang:

An '
At
3.2.2. Khi khéng cb chiéu sang, ta co

=G, +G.-R (14)

F
=G —-R (15
" (1)

Bay gi¥ ta bidu dién nE“mg do hat tdi duwdi dang
n =7 +n,. Ta biét ring tbc 49 tai 16 hop ty 18 véi binh
phurong néng dd electron ty do, do d6 ta c6 thé vidt
R=rn* =r(7+n)" véirlamdthing s6 ty 18 nao do.
Béy gio phuong trinh (14) ¢6 dang

A(n +n1) -G —r(ﬁ+n1)2 _

=Gy —rn’ = 2ri.n —rn} (16)
V6ifi >> n, c6 thé bo qua s6 hang iy 18 véi nlz . Ngoai
ra, & cén bang thoa mén diéu kién G, = R = 7°. Do

d6 phuong trinh (16) ¢6 dang
(n‘l) v
__A = 2.
; ran (17)

H2 s6 tdi to hop dwa vao & trén dwoc biéu didn qua -

thei gian séng cta cip dién tir-13 tréng:
1 1
2rAn =— = r=——— (18
Y or 2nt (18)
Vay tbe 46 sinh do nhiét bing G, =7” (19)

2

(20)
T

va tbc d6-téi t6 hop bing R =m’ =

3.2.4. O ché d6 dimg, ndng dd cac electron tw do
khéng thay dbi. Khi d6, ta ¢6 hé thire G;+ G, - R =0
Thay vio phuong trinh ndy ¢6 biéu thirc tim dwoc &
2
tren ta co: in+1r;bcm— n_
2t he 2nt

T phuong trinh ndy, ta nhin dugc:

=0

2 i 2
2:;— IO/E ='1+2—I°ﬂ_“qrb 1
a hen - her A

n? ﬂ.. 2
Hay ——1 W=t Iy A 2
b l,q, A -

o

Véi W=2 I]‘;“/l_’“’ nth=1,5.10° (theo cic s6 lidu cho
o7 . .
trong bang & dé bai) — day 13 mot hing s6 khong thir

nguyén va Im = 1 W 1a don vi do cuong do.

Cubi cling, ta nhan duqc

2 .
2wl A ) 03
73 Iooi,(p /1

3.3.1. Vi v6i dién 4p khong dbi, cuomg do dong dién
qua quang tré ty 1& véi 46 din cia quang tré, d6 din
nay lai ty 18 v&i nong d6 hat tai, nén (23) cling mo ta

- sy bién thién cla cudng d6 dong dién

I 2 )
I hewh A% 1) o
zo Iy, /lkp A

3.3.2. Dung céc sb lidu ctia budce song d& ding tinh

2
dugc W ;1 ”'11 =1,67.10

At
FAYA

16

p)
N )
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1. (@) luu gili/bao quén;

HUONG DAN GIAI VA DAP AN

Bail. '
(b) tfiroi/ngon

(c) cao hon/tdt hon; (d) tidt kiém
2. Nuéc thu nhiét legng tir binh dé bay hoi, 1am binh
lanh di
3. D% 4m thip, thodng mét, cb gio
4. Cong suét 1am lgnh bing nhiét lugng nuée thu tir
binh dé bay hai trong mét ngdy chia cho thoi gian 1

©0,9.2275.10°

ngay (tinh bing gidy): P = eo0sa " 23,7W

5. C6 12000 chiéc “ti lanh” d3 duwgc sif dyng, m01

chiée i lanh chay dién thong thuémg c6 cong sudt .

P
60%'
=24 x 365 (k). Bién nﬁng tiét kigm dugc 14

07 (kW) chay lién tuc trong thdi gian 1 nim

A= (5000+7000) 10 24.365 ~ 4,15.10° (kW)

Chii y: khi tinh dién ndng tiéu thu, em nén sir dung
don vi kKW véi cng sudt va gio véi thoi gian. Khi dd,
dién ning tiéu thy bang tich ciia cong sudt v thoi
gian sé co don vi kWh.

Bai II. So d6 cu tao mach 14 (R, / Ry) nt (R3 /Ry,

gia tri cac dién tré chua blet

Uss, _

Dién tro toan mach: R, =

Gié tri qua 16n cha hé sb nay cho phép ta bo qua 1
dudi cén trong (24), suy ra cuong d dong dién ty [é
véi cén bic hal ctia cudng d9 anh sing toi. Do thi

biéu dién ha _— ~ ﬂ dung khong khé khin gi (dQ
’ 0

thi cia ham cén bac haill!)

3.3.3. Trong trudng hop ndy, ta phai dyng b thi

. ﬂ 2
L 1+1,5.10’i(—"7'—1j
i Ao\ A

Khi dymg d3 thi luu ¥ ring dbi véi céc 1 > xi{p thi hidu
ung quang dién khong xdy ra, bdi vy trong vung 46
i = iy. V&i & <y, db thi gan nhr [ dudng thing.

$8 178 thang 6 - 2018

1
1 TR

RPN & T

. Thir cdc trudng hgp khéc nhau cna cic dién tro,
- trudng hop thoéa méan 1 (J0Q 7/ 40C2) nt (2002 //300Q).

Chit y : chua thé gén chinh xdc gid tri ciia Rl, R, ma
chi biét cdp dién ré ndy la nhédn cdp gia tri 10€;
40Q) . Tuwong tw voi cdp dién tro Ry Ry. Do d6 6 phia
Auwdi ta phdi xet hai truong hop.

1002
—
40€ 2002
Ag . I @ _ ++9¢8
300
| I
Truong hop 1.
10Q
| I |
40Q2 3002
A @ — ' [ ++98
200
T
Trw&wghng
o 10.40 20.30
_DOdO: R12=~———=89;R34 ﬂ =120

10+ 40

Suy ra: U, :%.UAB =4V;Uy =UAB —Up =6V

i
- U, U
ghop 1: [, =123 -0,14
Trudng hop 4 =70 20
U, U
Trudng hgp 2: 7/, =123 _0 24
SO L =70 " 30

Bai IIL Ban dhu, chi ¢6 trong luc va luc day Ac-si-

mét tac dung 1én vat. Hai hyc nay cén bing nhau: -
R= F od ><D =a’x(a- Z)XD

= D, =600kg / m

‘Sau @6, hé vit nhém va gb chiu tic dung ciia trong

hwe 18n mbi vét, Iy diy Ac-si-mét 1én mdi vat:
-— r
R+B=F, +F,

& B +10V,D, =10D,V} +10D,Y,

Thayséti@hduqc: V. =8Lm3

27
vam, =— = 0,32F
500 " =5 5

Chit y: O bdi nay, em di xét cin bang ciia cd hé gom
cuc nhém va khoi g6 ma khong can quan tdm toi viée

chiing diegc lién két voi nhau bdng cdch ndo. Trong B

17

B
N ———' i<




x=d+d' =

rrwd'ng hop 2 vit dwoc noi bang ddy I tuomg, ta ciing
co thé lam nhie vdy.
Bai IV. Dé gidi nhanh bai ndy, ta sit dung cong thirc
théukinh =L+ L
f d d
1. Khi con kién chuyén dong thi khoang cach tir n6
t6i thdu kinh d thay ddi (t3ng hodc giam)
Khoang cach tir vit t¢i dnh;
Trwdng hop 1: Thiu kinh phan ky
df d’ 1
+ = =
d—f d-f 1_J
‘ d d?

vi f 4m nén khi d ting hodc giam thi x gidm hoic

x=d+d =

-ting, khong c6 gid trj ciia d dé x dat gia tri nho nhét .

Trwong hep 2: Thiu kinh hdi tu cho anh that
1

@

(d+d)

oy

vi 7T 1> 0 nénkhi d ting hofic giam thi x giam hosic

ting, khong c6 gid trj cia d & x dat gia trj nho nhét,
Truwong hop 3: TKHT cho anh thit;
d2

dat gid tri nho nhét khi d = 2f va khi d6 x,;, = 4f
Nhur vy, chi ¢6 trudng hop 3 théa mén tinh chat teén
@b thi: théw kinh héi tu c6 tiéu cy 10 cm
2. Tait=0,x=45cm !

2  [d, =15¢em
9 45 [ ‘

< =

d-f d, =30cm
THI: kién bo ra xa théu kinh tir vi tri d; dén vi tri d,
kh1 di qua vi tri 2f'thi X i, M€

2/-d dfzf:n =305
=TT 0 L=0,5(cm/s)va " ST

TH2: kién bo lai gén thiu kinh ti vi tri d, dén vi tri

d,, khi & qua vi trf 2fthi x_._nén

Bai V. 1. K. mg, ta chi %6t nhanh duéi gbm 2 von ké
mic ndi tiép.

.
Do d6 Uy, =U, =157
0o Uy =Uin 3 o1,
Uy, =Upy ~Uy =12

2. K d6ng, cu tao mach 1a

(Rye ! V. )t (Rey 17;)

D& hiéu dién thé 2 doan mach ndi tiép bing nhau thi
dién trd hai doan mach d6 bﬁng nhau:

RycRy _ Beply
Ryc+ B  Rep+R,

Thay s6 tinh duge R, =—2& =10kQ

Rz
3
3. Khi K mé hosic déng ma s6 chi 2 von ké khong dbi
nghia 1a khong c6 dong dién qua khoa K khi K dong.

Khi d6, mach.ciu cin b?mg.

_Re

Tir diéu kién cu cén bing la
Rl R2

tinh duge R, = %’Qkﬂ

4. Do tbn f;ai vi tri con chay dé dong qua khoa K bang

0 (33 & trén) nén khi con chay di chuyén tir A dén

B thi dong dién qua khéa K cd 2 giai doan, chay
theo hai chidu khic nhau, ngiin cich boi gia tri
R, tinh & trén.

KhiC=A thi dong dién qua khéa c6 chidu C dénDva

I, (C= A)—Eus ,75(mA)

Khi C = B thi dong dién qua khéa ¢6 chiéu D dén C va

UAB
—£ = 5,4(mA
Lt 5.4

1

I (C=B)=

C6 thé tom tit qua trinh thay d8i ciia I, theo gié trj
cta R, theo bing sau

o () 10 5013 30
6,75 54

I (mA) C‘hjéut&, . . dénc
— —d K rC a4 0 aaa®!
Vz=%:1(cml,s)vg T 01=>t2=15s : w M .
—= 5 _
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NHU’NG NHA VAT _
‘ NOI TIENG

HENRY CAVENDISH VA THI
NGHIEM “CAN TRAI BAT”
LTS: Vio thang 6 nam 1798, Henry Cavendish dd
céng bé “Thi nghiém dé xdc dinh khdi hwong riéng
ctia Trdi Ddt”- mét bdo cdo dai 57 trang trén Ki
yéu Tridt hoc tw nhién ciia Hoi Hoang Gia Anh, tap
chi khoa hoc ddu tién trén thé gidi. Khic véi tén
ciia cong trinh dil duoc céng bé, ngdy nay hau hét
moi nguoi déu chi biét dén Cavendish nhw 13 nhi
khoa hoc dd do dwoc hing s6 hip ddn voi dé chinh
xdc cao. Nhdn dip ki nigm 220 ndm ngay Cavendish
cong bé cong trinh ndi tiéng nhat cia minh, Tap chi
Vit Iy & Tudi tré trdn trong giol thiéu toi ban doc
ddi chit vé cude doi, sw nghiép cie nhd khoa hoc
nay, cting nhu cong trinh néi tiéng nhit dé cia ong.

% ﬂ T w/nc/a.'/

Henry Cavendzsh va chit ky ciia dng

Cudc dbi va sw nghlt;p ciia Cavendish

Henry Cavendish (1731 - 1810) 13 mdt ngudi lap di,
cyce ki nhit nhét va bi nhidu 4m anh. Ong khodc trén
minh nhiing trang phuc d 151 mbt 50 nam, trénh mat
ngudi khéc va dic bidt so gip phu nit. Ong thudmg ra
ngoai vao ban dém dé tranh gip nhiing ngudi hang
x6m ciia minh. Ong con lip dit riéng mét céu thang
trong nha d& khong phai cham mit voi nhu'ng ngum
héu gai. Tham chi, dng dé bo do viée lay béng Triét
hoc ty nhién & Pai hoc Cambridge ngay trude ki thi
cubi ciing chi vi dng s& phai néi trude dam dong.

6 178 théng 6 - 2018

Nhitng yéu t6 ki quic d6 trong tinh cich clia éng ¢6

18 chinh 1a diéu d& giup ong tr& thanh mdt nha khoa
" hoc thuc nghiém vi dai - ngudi ¢6 the kién tri thyuc

hién nhitng phep do.cye ki phirc tap va tinh vi, khi
ma nhitng ngudi khéc déu d3 mét kién nbin. Ong
thich 1am di 13m lai nhimg thiét bi khoa hoc, v luén
¢b ghng cai thién ching. Ong d4 rit nhuin nhuyén
cac phuong phdp do dac, loai trir nhiing sai 86 tir
cic ngudn khic nhau mot cach rit c6 hé thbng, va
khéng bao gi¢ tw hai long ring cbéng vidc di dige
hoan thanh.

Gibng nhu nhidu nha khoa ligc vao thdi ciia minh,

Cavendish 1a m{t quy tdec, va 6ng duge thira hudng

mét tai san 4 16n dé trang trai cho céc thi nghiém vit
1§ va héa hoc ciia minh. Ong gin nhu ¢4 bién ca ngdi
nha cia minh thanh phong th1 nghiém, chi d lai mét
phén nhé 1am khong gian song

Cavendish khong chi 14 mdt nha vét 1y vi dai, ng
ddng thai cling 14 mdt nha hoa hoc tai ba, Ngoai Thi
nghiém do khéi luong riéng cua Trai DAt, ong duge
cho 14 di tim ra duogc (nhung khéng cong bo) nhidu
cdng thue, dmh Juat vé& dién nhu: cong thire tinh dién
dung cta ty phing, dinh ludt Ohm, dinh luit Coy-
lomb, ... Ong cling 14 ngudi ddu tién ché tao duoc
thiét bi didu ché hydro tir nude, ddng thoi xéc dinh
hydro 13 nguyén t6 héa hoc va duge nhén giai thuong
clia Hoi Hoang Gia vé cong trinh nay.

-Henry Cavendish mat nam 1810 Tén cua ong duge

d3t cho con phé noi ong da song & thanh phé Derby.
Phong thi nghiém Cavendish cua Pai hoc Cam-
bridge dugc dit tén dé ghi nh¢ nhiing cbng hién

cho khoa hoc cta Henry Cavendish va mét hiu bbi -

cung dong ho William Cavendish — hiéu trudng cia
trudng giai dogn 1861-1891, ngudi tii tro dé xay
dung nén phong thi nghiém. M6t trong sé nhitng vi
tri Gido su vit Iy quan tro,ng tai Cambridge duge goi
13 Gido su Cavendish, va Maxwell 14 ngudi dau tién
ndm gitt vi tri nay, Cho t&i nay, di c6 29 nha khoa
hoc 1am viéc tai Phong thi nghlem Cavendish duorc
nhén giai Nobel.

Thi nghlem dé xdc dinh khéi lu’o’ng riéng cua
Trai Pat

Trong sb rit nhiéu thi nghiém ctia minh, Henry Cav-
endish ndi tiéng nhat véi thi nghiém ma éng dung dé
xéc dinh khéi luong riéng cia Trai D4t. Ngay nay,
chung ta hay o1 né 13 thi nghiém Cavendlsh hay 1a
thi nghiém “cén Trai Dat”.
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Newton di cong bd dinh luat van vat hép din vao
ndm 1687, nhung 6ng di khong tim cich xac dinh
héng s& hip din ciing nhu khéi luong cia Trai Dét,
Céc 1ap lun ctia Newton vé lyc hip din chi yéu dya
vao lyc hat gitt Mt Tring chuyén dong trén qui dao
quanh Trai Dt, hodc luc hit gift Trai Dt chuyén
dong quanh Mt Troi. Nhung Newton ciing néi rang,

~ chc vit thé nhé hon ciing hiat nhau bai Iyc hép dén.

Tuy nhién, chwa cé béng chu'ng thyge nghiém ndo
chimg minh do Iyc hép dén gita cac vat the thong
thwong 13 rét nho.

Sang thé ki 18, céc nha thién vin hoc mudn biét khbi

lugng riéng ciia Trai DAt vi qua d6 ¢6 thé xac dinh

duoc khbi lugng riéng ciia cic hanh tinh khac. Nam
1772, Hdi Hodng gia Anh thanh l4p Uy ban Hap din
dé x4c dinh khdi luong riéng cua Trai Dét. C6 vai dé
xuét thyc hién viéc ndy bing cich tim mét ngon nii
¢6 “hinh dang thét chuén” va do xem n6 1am 1éch mot
qua 1oi di bao nhiéu. Vi hrc hdp dan rat yéu, nén hiéu
(g 13 rét nho. Uy ban, bao gdbm c4 Cavendish di 1am
thit thi nghiém do6 v&i mdt ngon ni 16n & Scotland.
Khbi tugng riéng cia Trai Dat duge wée lugng vao
khoang 4,5 14n khéi lugng riéng cla nudc. Nhung

" _Cavendish cho ring phep do do chu:a nhiéu gia thuyét

v0 can ¢,

Cavendish quan tam t6i vin d& nay trong nhiéu
ndm nhung mai toi ndm 1797 éng maéi thyc hién thi
nghiém ctia riéng minh. Ban déu, 6ng 1am thi nghidm
véi hé can xodn duge mot ngudi ban, Muc su John
Michell ting khi qua d&i ma chua kip thyc hién thi
nghiém. Nhin ra céc thiét bj coa Michell 1a khdng du
chinh x4c dé do Iwc hap din gifra hai qua ciu kim loai
nhé, Cavendish da ti mi thiét 1ap mét hé théng phic
tap va chiith x4c hon nhiéu 14n.

Sor d6 ba tri thi nghiém ctia Cavendish

Ong ché tao mét qua ta rét Iém, v6i hai qua cbu bang
chi c6 durdng kinh 5,05 cm gin ¢ hai ddu mét ciy
giy g0 dai hon 180 cm. Thanh dugc treo bing mét
soi day nho cd dinh di qua tim thanh. Qua ta thir hai

v6i hai qua cdu c6 dudmg kinh hon 30 cm va khéi -

lwong gin 160 kg dugc dit sao cho hai qua clu 16n
& gin va hat cac qua ciu nhé, tao ra mét mé men

lyc tac dung [én thanh treo (Hinh v&). Cavendish d3 .

theo ddi cn than dao ddng chia hé hang gi& dé tim
ra qui ludt. Qua do, 6ng suy ra d¢ lom lyc hap din
giita quéa céu 16n vm qua cdu nho. Vi khéi fugng
riéng cia cic qua ciu di biét, va luc hdp din gifra
cac qué cAu va Trai Dat ¢6 thé do duge bing Iyc ké,
nén ti 1¢ giita cac lrc hip dn s& gitp suy ra khbi
lwong riéng ctia Trai DAt. Bing quan hé gifta céc luc
hip din, ta cling suy ra dugc dd 16n cia hing sb hip
din va khéi lugng ctia Trai DAt. Twong tac hip dén
gitta c4c vt nhé cling di dwgc chiing minh bing
thye nghiém.

Vi lgc hép din rit nho, nén nhitng dong khi hru
mong manh nhat ciing cé thé 1am hong thi nghiém.
Cavendish dd dat hé thi nghiém trong mdt cén
phong kin dé tranh cac dong khi va phai sir dung
ong nhom dé quan sat thi nghlem tr bén ngoai.
Ong ciing thiét ké mot hé thong rong roc va diy

. A - A - A 1 A A P
kéo d¢ di chuyén céc trong vit ma khéng can &

gin d6, Cin phong con duoc chin sang dé tranh
su khac biét v& nhiét d§ trong céc phin khic nhau
clia n6 c6 thé anh hwdng téi thi nghidm, Cavendish

khéng ngixng theo ddi va logi bo nhitng nguy co cé -

thé gdy sai s6. Ong xoay céc qua ciu dé loai bo anh
huéng ctia viée nhiém tir, dit 1a nho nhét. Ong quan
st twong tac hdp din gifta cac don ta ma khong c6
cdc qua cdu. Ong thir nhidu loai day khdc nhau dé
hd trg cho hé théng. Sau khi cin nhic moi yéu tb

phitc tap, Cavendish cong bd khéi lwong riéng ciia

Trai Dt 6ng do duge 14 5,48 — chi sai 0,7% so v6i
con sb duge chdp nhin rfng rii ngdy nay la 5,52.
Trong hang thé ki sau d6, nhidu ngudi da lap lai thi
nghiém cla dng nhung khong ai dat dwgc do chinh
x4c twong tu hodc cao hon.,

Ngay nay, thi nghiém Cavendish dugc st dung réng

rii ¢ do hang sé hip din chit khong phai do khéi
lugng riéng ciia Tréi Dét. Nhiéu nha khoa hoc va sinh
vién vin thuc hién thi nghiém duoc cho 1 trang nha
nhét moi thi dai nay voi nguyén 1y cfi va nhimg thiét
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UNG DUNG CUA MICROLED
Nguyén Xuin Chinh

Ky traée chiing ta di thiy micro LED dugc hing
Samsung img dung dé 1am man hinh rong 146 inch
6 tén 14 “Bic tudng” (The Wall). M&i phén tir anh
(pixel) & ddy gdm ba micro LED tng v6i ba mau dé
luc lam (RGB), ca man hinh ¢6 dén hang chyc triéu
micro LED ghép lai. Nhidu du doan man hinh micro
LED s& 1én ngdi 1a man hinh s6 mot, xét vé& tt ca
céc tidu chufn gia thanh hop 1y, d& phd bién thi con
dang ch¢ doi tin tic, dic biét 12 clia hing Samsung
vi hang ndy dua ra giéi thiéu TV micro LED vio
d4u nim 2018 nhung chura cho biét gia ban, Ky nay
chiing ta tim hidu mét sb vmg dung khéc ctia micro
LED thé hién nhfing wu viét vé kich thudc micro
cua loai LED nay. ' ‘

1. Nhic lai nhiing U'l;«’fl'iém ciz miero LED

Micro LED khéng ‘phai ¢6 cAu tao nhu LED thong
thuong nhung kich thu6e thu nho lai dén c& mi-
cromet. Tuy ciing phat séng tir tlep x(c¢ p-n nhr &
LED nhung micro LED ¢6 céu triic “lon llgLI‘CfC” nhu
v& & hinh 1.

dnh séang phdt ra tr [6p phit
sdng phin xq todn phdn gua
thanh chen ra ngodi

Lép phit sang

A (3
Tiép xic n Tidp xiic P

dnh sdng phdn xg
tdp trung chiéy roi
ra ngodi

Dién tich anh sdlng 1dp trung
525um

Hinh 1-, Céu ﬁzo ciia Micro LED

Trén modt tAm xaphia, ngudi ta tao mét 16p ban din
loai n, tiép d6 13 16p ban din loai p sau d6 quang
khic ban din thanh hinh nhiing c4i chén Gp cé 1ép
tiép x1fic p-n & lung chimg gin ddy chén. Méi cai
chén Gp nhu viy cé dudng kinh 5-25 micro mét,
thanh chén céphu 16p kim loai phan xa, trén cing
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¢6 céc duong din dién tiép xtic véi ban din p va
‘ban din n. Khi ndi dién gilta p va n, 4nh sang phat

ra tir 16p tiép xtic p-n, phén xa toin phén véi 16p
kim logi phit & thanh chén, tap trung thinh chim
sang nho kich ¢& micromet dl vé phia dé xaphia dé
ra ngoai.

Ty theo ¥ dinh thiét ké, co thé ché tao trén mot
tAm xaphia mot méng gdm phiéu hing nhiéu diy
micro LED, hoiic day nhidu micro LED xép theo
hang bén, hing ba, hang d6i, hing mot hoge cit 1¢

"ra ting micro LED.

Véi dic didm 13 mot micro LED 1& mdt ngudn phat
séng cd micromet (5-25pm) co thé c6 cac man co ban
5, luc, lam d6ng ngit nhanh chéng va d& dang nhd
cac xung dién thé va dic biét 1a c6 do sang toirit cao
nén micro LED d3 duoc tng dung dé thire hién nhidu
nhiém vu dic biét. _
2. Vi hién thi bing micro LED
Hién thi & man hinh tivi, & cdc man hinh chidu
.. 12 hién thj & tAm 16n, xa mét. Thyc té cin rit
nhidu hién thj kich thuée rét nhod, & gin mit, thi
dy & thi kinh cia kinh hién vi, & bng ngdm cta’

" stung bén tia, & ddng hd thong minh, & dién thoai

v... Thudng quy dinh hién thi v6i man hinh c6
dudng chéo nho hon 25mm 13 vi hién thj (micro-
display). Pdu nhiing nim 1990 phin 16n vi hién
thi 1am theo k¥ thudt tinh thé 1ong LCD (liquid
crystal display) déu nhimg nim 2000 bit d4u phat
trién k¥ thuat tinh thé 16ng trén silic LeoS (liquid
crystal on'silic) ¢6 nhidu vu diém hon nhung rdi
k¥ thuit LED hitu co OLED (orgamc light emith-
ing diode) thing thé.

Nim 2016 hing Sony bit ddu dua ra thi tru(‘m;g
hién thi micro LED cho video, & d4y moi dén LED
dung trude kia duge thay bang micro LED. O hién
thi bing micro LED, 4nh sdng phat ra tir mdi pixel
13 cia mdt-micro LED kich ¢& micromet, sang 10
nhung tidu thu it ‘dién. Viéc didu khién séng t&i -
tirng micro LED dwgc thyc hién bing mach vi dién
tir ché tao trén chip ban din. Cac chd nédi dién gifra
chip bén din va chip micro LED rét nhiéu, khéng
gian hep nén khong thé hian ddy ma 13 han theo
céch cdc chin cin han duge bd tri dbi dién nhau,
gifta chiing ¢ho moc cac dng nano din dién rdi ho
nong ép lai (hinh 2).
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VINH BIET NHA VAT LY VI DAI
STEPHEN HAWKING

Stephen Hawking tirmg tuyén bo: “Téi khong sp
chet, nhwng téi khong vigc gi ma phdi vpi vi chet
cd. Téi co qud nhiéu diéu con muon lam”

Song dwéi cai béng ciia thin chét

Ngay 14/3/2018, theo thong bio cua gia dinh, gido s
Stephen Hawking, ngdi sao séng chéi nhét trén bau
tr&i khoa hoc 43 qua doi tai nha riéng & Cambridge &
tudi 76. Ong timg tuyén b ring “T6i khong so chét,
nhung tdi khong viéc gi ma phai voi v chét ca. Toi

¢6 qua nhigu diéu con muon lam”.

Stephen Hawking sinh nidm 1942 ¢ Oxford, trong
mét gia dinh c6 bb 1a mot chuyén gia vé bénh nhigt
d6i va me 13 mdt ngudi chp tién co ty tudng tw do,
ngudi di ¢6 nhiu anh hwong dén 6ng.

Nim 8 tuéi gia dinh 6ng chuyén dén St. Albans, 6ng
theo hoc phé théng & diy. Ong dugc cic gido vién
danh gi4 c6 kha ning dic bi¢t va da gianh duogc hoc
béng theo hoc vat 1y & Oxford.

Thét khdng may, nim 1963, ngay sau sinh nhét 6ng lan
thir 21, cdc bac st 33 chan doan 6ng mac mdt cin bénh

* hidm ngheo, khong thé chita khoi. D6 13 bénh v& thin

kinh vin ddng, chimg xo cimg teo co (ALS). Cdc bac
sT du do4n may 1im 6ng chi séng duoc vai nim nita.

‘Nhung sau d6 khéng 1au, khéng giéng nhitng nguoi

binh thudng trong tinh trang 4y, dé tuyét vong budng
xudi, Hawking tdp trung xem xét mdt sb vin dé co
bén nhét lién quan dén ban chét vat Iy ciia vil try.

Ong khat khao dat duge nhiing thanh cong phi thwong
dé chéng lai sur tan phé nghi&m trong v& thé chit cla
minh. Bt ché,p nhitng quan niém d3 xdc quyét clia y

Nhung nhiing ngudi sbng dudi cai béng cia thin
chét hoa ra lai séng dugc nhiéu nhét. Chimg kién céi
chét cua mdt ciu bé ma 6ng quen & bénh vién do
bénh mau trang, trong Ong bong khéi phat mét y thie
méi mé vé muc dich. :

Ong néi: “Mic di c6 ddm méy den ludn treo lo limg
trén tirong lai ctia 161, nhung that ngac ohidn, t6i phat
hign ra rang, gid' day t6i ham (enjoying) séng con

hon cé truée day. Téi bét din c6 nhitng tién bo trong

nghién ctu”

Vabéng di néi rd: "Muc dich ctia tdi thit don gidn. B6
12 hiéu biét mot cach déy dh vi try: tai sao nd lai nhr
hién c6 va tai sao né lai ton tai”,

Khi méi 1a nghién ctru sinh nim thit hai, bing nhiing
k§ thuét toan hoc ma phén 16n cAc nha vét 1y thoi do
con xa la, Hawking d& chimg minh dugc ring mot
ngdi sao ndng khi co sip lai s& tao thanh mét kv di
trong khéng-thoi gian. o

D6 14 noi ma mét dd va df cong ciia khdng - théi gian
¢ gid tri vo cing 1én, mdt thyc thé ma sau nay nguoi
ta goi 13 18 den. Piém ky di nhu thé nim sfu trong
mdt “chan tréi” ma cd 4nh sang 13n vét chit khong
thé thodt ra ngoai.

Tlep sau, Hawkmg di xac lap duoc nhidu két qua

quan trong v& cic 18 den, ching han nhu 1&p ludn
chimg to6 hinh hoc ctia chin troi sy ¢ cna 18 den
tirong ty nhur mét cau.

Cing v6i mot s ddng nghiép, dng da xac 1ap dwoc
mot sb diém tuong tir quan trong gitta hanh vi cla
cic 15 den véi cac dinh ludt co ban ctia nhiét déng lwc
hoc, trong d6 dién tich ctia chén trdi sy ¢b va hép dén
& bé mit clia nd [an lugt trong tw véi hai dai lweng

nhiét dong 1a entropy (dai lwgng vat 1y dic trung cho

s hdn loan) va nhidt do.

Cong bang ma ndi trong thoi ky hoat dong s6i ndi
nhit nay coa Hawking din teri cong trinh ndi trén,
nhung nghlen cwu clia dng vé thuyet twong d6i rong
cb dién 13 xuét sic nhit so voi bt ky ai trén thé gidi
vio thdi gian d46.

Két qua cude sin dudi cac phat minh cé tinh cach
mang 12 Stephen Hawing d3 dugc bau vio Hoi Hoing
gia Anh (twong dwong véi Vién Han 1am khoa hoc &
cac nuéc khac) vao nim 1974, khi ng méi 32 tudi.
V4 5 niim sau, éng di dugce phong chire gido sur Lucas
vé toan & Pai hoe Cambridge, mdt chirc vi danh gia
va0 bac nhit nuéc Anh, ma Isaac Newton va Paul
Dirac (mét irong nhitng cha dé cda co hoc lugng 1)
da tiimg giir cuong vi do.

hoc, 0ng da song dugc them 55 nam nira.
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Nhirng dong gop co ban cia Hawkmg van t1ep tue
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vao nhu’ng nam 1980. Ly thuyét lam phat vii try
khing dinh ring vil tru non tré d3 trai qua giai doan
gidn né kinh hoang.

Nam 1982, Hawking 13 ngudi dau tién chi ra duoge c4c
thing giang luong tir - tirc nhitmg bién thién nho bé

~ cha phan bo vit chét - o thé 16m 1én va thong qua:lam

phdt gieo ric cac hat giéng ctia cac thién ha, cic ngbi
sa0, chc hanh tinh va ¢ sy séng nhw ching ta d biét.

Sau nay, Hawking con quan tim t&i nhiing hiéu ung
lirong i lién quan téi cac 18 den. Va 6ng d& phat hién
ra ring 15 den khong that 1a den, n6 c6 phat xa méc
di rit yéu. Va birc xa ndy hién nay ngudi ta goi 1a bire
xa Hawking,

Thét khong may, nhitng phat minh quan trong cua
Hawking lai chwa duge kiém chimg bing thyc
nghiém do nhling phuwong tién c6ng nghé hién nay
khong cho phép. Va ong di ra di ma khéng duge
nhén gidi thudng Nobel danh gid ma cac déng nghidp
va cong chiing [uén mong médi cho dng.

“Lugre st thoi gian” dua Hawking téi dia vi mét ngdi sao

Nhung cé 18 cudn Lugc sir thdi gian mai thuc sy dua
ong t6i dia vi mdt ngdi sao. Puge xult ban 1in diu
nim 1988, cuén sach da dat ky luc Guinness 13 trong
sudt 237 tuan lidd tuc ¢6 mit trong danh sach best-
seller ciia bao Sunday Times, mdt hién twong chua
g co6 trudc do. .

Cubn sach da dwoc dich ra 40 thr tiéng va di ban
duge 25 tridu ban. O Viét Nam, Lugc st thoi gian d3
duge-dich tir ndm 1993, Chi tinh tir ndm 2010 dén
nay, riéng NXB Tré da in téi 20 1n.

Budc vio tudi xura nay hiém, mbi quan tim 16n nhét
cia Hawking lai khoéng phai 13 vii try d8 hinh thanh
nhw thé nio tir hu v4, hay 1am thé ndo ma éng co thé
séng dwoc 1au dén nhur thé voi cén bénh thoai hoa
thin kinh, ma diéu quan tim nhét cua dng: “Phu nif -
ho hoan todn 1a mot bi 4n”.

Nhan xét ngén gon clia éng vé phy nit ¢ thu hit
nhidu sw chi ¥: Tai sao mét nha khoa hoc di tim ra
nhitng bi 4n sau thdm cia vil try lai thiy phu nit bi 4n?

Nguorl doi thudmg cam thay thoa mén voil ¥ tudng
cho ring céc th1en tai ddu ngd ngln vé mat x4 hoi.
Nhung hinh miu nay thuc sy 13 khéng dfing, ddc biét
14 v6i trudng hop ciia Hawking.

Gibng nhu Finstein ngoai doi thire, Hawking cling c6
mét cude séng rat ling man, dwoc danh dAu béi hai
cudc hén nhan. Cén bénh hiém nghéo ciia Hawking
héa ra lai khong anh huéng gi toi nam tinh cta 6ng,
béng chiing 13 6ng ¢4 cb t6i ba ngwdi con. Ngudi ta
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{ddn 6ng d3 noi ring: “cin bénh chi anh hudng dén
_‘cée co chi dong ma théi”, _
Hawking ting duoc goi 14 “ké ve vin bt tri” va “ké

thich tiéc ting nhay nhot trén chiée xe lin”. Khi nhin
thiy 6 ong choi dtia véi ngudi chau ¢ ph1a sau sin khiu
trén chiée xe lin sau mot budi thuyet trinh & Seattle,
ta c6 thé tin didu d6. Va khi nhin thiy anh mit diy
biéu cam chia dng c6 thé 1am ca khan phong séng 1én,
ta bibt ring dng c6 thé tré nén quyén rii bat chap sw
t4t nguyén cia minh.

Trong mét thoi gian dai, Hawking ¢4 c6 mét sy quan
tim dc bist véi Marilyn Monroe. Mt birc chin

dung 16n cta c6 duge treo ngay tai phong lam vige

cha dng & Cambridge.

Va ong da timg nodi voi phong vién cla t& Guard-
ian ting néu co thé du hanh v& qua khir, 6ng tha t6i
gdp Marilyn Monroe con hon 13 gip nha bac hoc
Isaac Newton, ngirdi co “mét tinh tinh r4t khé chiu”.

Khéng chi céng chiing ma céc dbng nghiép ciing déu
cam nhan duge sy bi hiém cla Hawking. Nha vét ly
n01 t1eng Leonard Susskind d2 danh nhidu trang trong
tac pham phd blen khoa hoc Cudc chién 18 den clia
ong dé mo ta vé Hawking.

Ong da tirg kinh ngac khi dy céc cude thuyet trinh
trude cong ching cia Hawking. Mic du, tiéng ndi
qua mdy tinh di kho nghe, néi dung thi khéng phai
12 d& hiéu, nhung ca héi truong hang tram ngum déu
im phing phic v trén sin khau chi c6 dbi mat clia
Hawking phat sang mét cich tinh quai.

Susskind con k& trong 1An di choi ban bé, Hawking
da tha phanh cho chiéc xe lin cia ng lao xudng mot

con dde dung dimg. Rdi ¢b lan trong mot nha hang,
mét nguedi bdi ban d3 dén quy xudng trude ong dé xin

6ng ban phudec.

Mot sb phét biéu thing thin nhit cia Hawking cling
da dyng cham dén ton gito. Ong cong khai tuyén b
réng vii try 13 khdng cé bién trong khoéng gian va v
thiy v6 chung trong thoi gian, ching c6 viée gi cho
Chua lam ¢ day ca.

Va trong mdt cudc phéng vAn cia t& Guardian, Ong
cing néi rang: “Téi coi bd nfo cling gibng nhu cai
may tinh, nd s€ du'ng hoat ddng khi cac linh kién
trong né hu hong. Chang c6 thién dudmg ciing ching
¢6 thé gidi bén kia d6i véi cc may tinh dd hong. Do
ching qua chi la ciu chuyén cb tich danh cho nhu’ng
ngudi s¢ bong thi ma théi”. :

Gio ddy Hawking dd di vé cbi th hang, gid du c6
phai d6i mit véi Chia Trod (néu ¢0) lidu &ng co it lai
nhiing phat biéu qua v dit khoat cia minh hay khéng?
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Problem. A small marble of charge q and mass m can
slide without friction along a long, thin vertical rod
passing through the center of a horizontal conduct-
ing ring of radius r, mounted on an insulating sup-
port. What is the magnitude of the minimum charge
Q placed on the ring that would allow the marble to
oscillate along the rod?

 Solution: In order for the mass m to oscillate along
the rod at some point y, it is necessary that the follow-
ing condltlons are met (figure):

The equilibrium condition, i.e.:

Eomfﬁy = ZI’; = 0
meiﬁy = Eyq —-mg
Eq=mg.

where E, is the electric field ’of the ring at the location
of the mass

Q=+t

From Eq. (2) we obtain: -2)? + R2=0. (3)
From Eq. (3) we obtain the value of y

1
=+R, [~
osnf;

We use the obtained value of y in Eq. (1) and finally
we obtain

mg2me, R2\27
7 .
So, we have two possible solutions:
mg2xe R2N27
q
mg2ne, R2N27
q

ify>0then 0=

ify<0then O=-

The ﬁna_l solution can be written in the form:

ngﬂSORZ\/E
q

er,lin ==

TU M.
¢ (to) slide without friction — trupt khong ma sat
e thin vertical rod — thanh mdnh thing é‘a}ng
» passing through — di gua

* conducting ring of radius ... — vanh din dién cé

ban kinh ...
* mounted on — duoc ldp trén
¢ insulating support — gid cdch dién

¢ magnitude of the minimum charge — d‘o lon cyc
tiéu ciia dzgn tich

e allow smth to oscilate — cho Phép cdi gi dé dao
dong '

* equilibrium condition — diéu ki¢n cén bing

¢ at location of ... - vi 1+ ciiq ... |

» stable equilibrium —cdn bing bén.

e the 0btain_ed value of ...— gi& tri nhdn dcoe ciig ...

» can be written in the form — ¢ thé viét dudi dang

E =- 1 Qy
¥ 4 Ty 21372
&y ( y°+R )
‘ 1
. 9 W
dze, (yz +Rz)3’2 & o
| Tt is also necessary to have a stable equilibrium, i.e.:
dF;,a:-y o |
g @
dFE
L4 =
dy
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OLYMPIC VAT LY CHAU A -
THAI BINH DUONG

MOQT SO THONG TIN VE APhO 2018

Nim nay, APhO 2018 duoc té chirc tai tht 46 Ha Noi
ciia nudc ta tir ngay 5/5 dén ngay 11/5 tai tredng Dai
hoc Bach Khoa Ha Noi. Day 1a 14n thyr hai Viét Nam
ding cai t chirc cude thi nay. Nam nay ¢6 25 doan tir
cac nude va vung lanh thé, véi tdng s6 188 hoc sinh
tham du ki thi,

Két thie ki thi, s6 huy chuong ving 1a 33, 3’6 huy
churong bac 1 13, s6 huy chwong dong 14 24, s6 bang
khen 1a 30.

Ngudng diém dé dat huy chuong vang 1a 24,0, huy
churong bac 13 21,0, huy chwong dong 12 17,0 va bing
khen 12 13,0.

Tbng diém cao nhét 1a 39,07 thudc vé thi sinh Chen
Tlanyang ngum Trung Quéc, ban nay ciing dat diém
cao nhit v& 1 thuyét. Thi sinh ¢6 diém thi nghiém cao
nhét 13 Grigorii Bobkov ngudi Nga.

Piém diic biét nhit ctia ki thi nim nay 13 sy xuét hién
cita thi sinh nhé tudi-Lau Sze Chun — 13 twdi, cda
doan Hong Kong, Em ciing d3 dat huy chuong ddng
v6i s6 diém 20,75; chi thiu 0,25 diém nita dé dat huy
chuong bac. .-

Pé 1i thuyét bao gdm ba bai: Bai 1 ndi v& Biy
quang hoc cac nguyén tir trung hoa, Bai 2 noi
vé_Thang may khong gian; Bai 3 vé Hiéu ung
nhiét"dién, cic Umg dyng vao mdy phit va miy
lam lanh nhigt dién. Bai thi thi nghiém lién quan t6i

Ho v tén Trutmg THPT Gidi
chuyén
G e s Huy chuong
Tran Birc Huy Ha Ngi-Amsterdam .\
Vang
Nguy&n Vin Quang Tmmg, tinh | Huy chuong
Thénh Lgi Binh Phude Vang
Nguyén Ngoc Lam Son, tinh Thanh | Huy chuong
Long - Héa Viang
. .z L Huy chuong
Trinh Duy Hiéu Béc Giang Vang
% A R Huy chwong :
Nguyen Xuin Tan | BH KHTN Ha N§i Bac
T s wia: - | Huy chuong
Nguyén Vidn Duy | PH Su Pham Ha N&i Bac
| L& Cao Anh La’m Son, tinh Thanh Hl:y chwong
Hoa Dong
L& Ky Nam Ha Long, tinh Quéing | Huy chuong

Hiéu tmg tir tré khdng 16 (Giant magnetores‘istance’—
GMR). Céc bai thi ¢ ndi dung vt 1i hay, d€ cip dén

3 nhitng vén d& khé hién dai cha vat i nhw sy ldm lanh
" cAc nguyén tir bing chim laser thiét ké mot thang

mdy dic biét voi vat lidu méi 14 dng nano céc bon, va
nhitng img dung ciia hiéu (g nhiét di¢n trong viéc
lam cac may phat nhiét dién va may lam lanh nhiét
dién... Nhin chung, dé thi nim nay dai, c6 dé khoé
cao, can nhiéu thdi gian dé giai. Do do, diém s6 bai
1am cda thi sinh khéng cao. Diéu nay dugc phan anh
& chc ngudng diém néu trén.

Poan Viét Nam c6 8 hoc sinh du thi va ¢4 8 em déu

- doat gidi chinh thirc. N3m nay ciing danh déu thanh

tich cao nhét cia doan Viét Nam tai mot ki APhO.
K€t qua gidi cia Poan ta nhy sau:

Ninh | Péng

Anh bia

(tir trai qua phdi):

Ban Trinh Duy Hiéu, ban
Nguyén Xuin Tén, ban L& -
Cao Anh, ban Nguyén Vin
Thanh Loi, thiy Nguy&n Céng
Toan (phé doan), thiy Nguyén
Vin Thy (truéng doan), ban
Nguyén Ngoc Long, ban Lé K¥
Nam, ban Tran Ptic Huy, ban
Nguyén Viin Duy, thiy Nguyén
Manh Nghia (chi nhiém 16p).




