NHIETH

“I have no speclal talent. I am only‘.__' |
passmnately curmus.” :

-»------Alber-t---Ein_st‘gi-nr'-—_ = .

_ CAUHOIKY NAY.

‘Lam the ndo xac dinh dLrorc trong (A clia ot ¢hiée gay ma khong ¢An.

dung bét cir dung Cy hio khac‘?

PAP AN CAU HOI KY Tmf(’)c )

Duing cén xéc dinh dugc khdi lu’cmg ctia vién bi bang nhém, do thé. tich ctia no IlhO‘ mot bmh
¢6.d6 chia, ta d& dang x4c dinh duoc khbi luorng riéng clia vién b1 bang nhom. Neu g1a fri tmh
duge 1nho hon 2,7g / cm3 (khm lwong ri€ng ciia nhém), th1 ta gin nhir co thé chac chin rang

bén trong vién b1 ¢6 héc.

-;TIN TUC VAT LY: ‘i’ at iieu 2D stanene

Sau khi vét liéu Grdphene duge ché tao thanh céng
nam 2004 mé ra ki nguyén ché tao v img dung céc
logi vat lién 2D thye thy, méi déy cic nha khoa hoc
Trung Quéc dd dua ra vé mit 1y thuyét mét loai vat
- liéu hai chiéu méi o6 tén'1a Stanene.

Graphene la mot lé'p carbon hai chleu ciu tao 1a mdt
-mang hinh luc gide (mang td ong), véi khoang cach

gitta cac nguyen tircarbon 12 0,142 nm. Mang graphene

c6 d day tuong duong duong kmh clia nguyen thr.

‘Gibng chu tric cha gra-
phene, stanene dugc ciu
- tgofir mot 16p nguyén tir.
' Nhung thay vi carbon,
stangne “duge hlnh thanh
i thlec Day la.dac diém
't_a_o nén sy khic biét va
. giap vt liéu - ndy din’
~ dién voi higu suat 100%.
- Gido su Shoucheéng Zhang
1a ngucn gioi thigu stanene
" 13n d4u tién vao ndm 2013
vé mit 1y thuyét. Theo md
hinh cta 6ng, stanene 13
mdt chét cach dién t& pd

nghia 14 nd cb chc canh hoéc.bé mit bén ngoai dan.

dién, con bén trong la chét cach dién (giéng mdt que
kem phi chocolate, trong dé chocolate 1a chat din

dién, kem 13 chat cach dién). Do d6, stanene ¢6 thé .

dAn dién véi dién tro bing khong & nhigt do phong:.
Tinh chét cia stanene chwa dwoc kidm tra thue nghiém,
tuy nhién céc dy doan 1y thuyét khic ciia Zhang vé cac

chét cach dién t6 pd khée di duge chimng minh 13 dung .
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Tong bién tap :
PHAM VAN THIEU

Thu ky Toa soan :
DOAN NCGOC CAN

BAN BIEN TAP :

Nguyén Hoai Anh,

Doan Ngoc Can,

To Ba Ha,

Le Nhu Hung,

Bat Thé Hung,

Nguyén Thé Khai,

Hoang Xuan Nguyén,

Nguyén Xuan Quang, (Pho triréng ban)
Boan Vin Ro,

Pham Van Thleu (Truong ban),
Chu Dinh Thuy,

Va Dinh Tuy.

TR} SU & PHAT HANH
Le Thi Phuong Dung, Trinh Tién Binh,
Dao Thi Thu Hing

Dia chi lien lac va dat mua bao

TOA SOAN VAT LY & TUOI TRE

10 - Pao Tan,

Thu Le, Q. Ba Dinh, Ha Not

Tel : (04) 37 669 209

Email : tapchivatlytumtre@gmall com

e Ban.co thé dit mua bdo & Buu dién

« Cic tinh phia Nam co thé dat mua tai Trung
tam Phat trien KHCN va DV (CENTEC),

HGi VAt Iy TR, HCM, 12 Nam.Ky Khéi Nghia(ldus),
Phuong Nguyén Thdi Binh, Q. 1, TP HCM

- PT:(08) 38292954 '
Email : Centec94@vnn.vn

GIA : 15.000VND

R T i 7 B M A 3 e At b

TRONG SO NAY

TiM HIEU SAU THEM VAT LY SO CAP .......... — Tr3
* NHUNG NGHICH LY CUA TU DIEN PHANG

DE RA KY NAY...ccommmmvimcrmsrmismssissss s TS

*TRUNG HOC CJ $G, TRUNG HOC PHO THONG,
DANH CHO CAC LGP KHONG CHUYEN VAT LY,
DANH CHO CAC BAN YEU TOAN

GIAIDE KY TRUGC ccooooeooeeoeeersessrsssssssssssssissasssssesos Tré

*TRUNG HOC €O 58, TRUNG HOC PHO THONG,
DANH CHO CAC LOP KHONG CHUYEN VAT LY,
DANH CHO CAC BAN YEU TOAN

GIOI THIEU CACDE THE ...ooocosvvnr s ssinmsssssssssssssnes Tr12

*PE THI HSG THPT QUAC GIA TRUNG QUGC
- VONG 1 NAM 2003

GIOI THIEU NHAN VAT ..o Tr13

* MOT GEKIGA TUYET VOI VE RICHARD FEYNMAN
(tiép theo ki trudge)

TIENG ANHVAT LY. i — Tr20

LAM QUEN VOI VAT LY HIEN DAI ..o Tr24
*TINH TU NHIEN TRONG VAT LY HOC

VAT LY DOISONG ..cooooevverrsnscsnssssnssesnns Tr25 & bia3
* SUNG CUON DAY BIENTU

CLBVLETT......covimsinrisicnssicnissississsssssssssssssossssssrissisnasssens Bla4

Anh bia:
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Nha mdy dién st dung nding

In xong ndp luu chiéu thang 7 ndm 2015

In tai nha in Khoa hoc va Céng nghé, 18 Hoang Qudc Viét, Cau Gidy, Ha Noi

gidi tai sa mac lvanpah, bang
California, Hoa Ki

Tigng Mdt Tréd 16n nhat the

VATiY & TUGITRE

TIiM HIEU SAU THEM VAT LY SO CAP

NHUNG NGHICH LY CUA TU BIEN PHANG

Doc qua dau d&, ban c6 thé thic mic: “O day thi co
thé co nghich 1y gi co chit, bai vi diy 1a mét hé dién
qué u don gian”. Va thuc té con c6 gi don gian hon
mét tu dién phing? Tir SGK vit 1y pho théng, ching
ta biét ring tu dién phing ching qua chi 13 mdt hé
gom hai tam (cling dugc goi 1 cac ban tu) dan dién
dit song song, cach nhau mét khodng nho va & giita
hai ban tu 12 mét 16p dién méi..

Néu cac ban ty dugc ndi véi hai cwc cia mét ngudn
dién (mgt pin hay mat acquy, chfmg han), thi mot
trong hai ban sé tich dién I +g, con ban kia s¢& tich
dién ~¢. Pién trudng cha tu phing v& cin ban tip
trung trong khong gian giffa cac ban tu. Dién trudng
nay la ddu, tire 13 vecto cudng do dién truong E 13
phu nhau tai moi diém., Dién dung cia ty dién duoc
tinh theo cdng thite: C.= A _ 58

- A d

Trong d6 AV 14 hidu dién thé gitia hai ban tu, S 14
dién tich cua 1n5’i ban ty, £ 1a-'d6 thidm dién méi cda
mdi trudng va s, 12 hing s6 dién.

Xem ra moi chuyén déu qua r8 rang. Thé nhung
nhidu ban khi lam bai kiém tra hay di thi hoc sinh
gioi gip cac bai toan co lién quan dén tu dién phing
nhiéu lic lai cam thiy ling ting. Trong nhiéu trudmg
hop, tudng nhy minh ¢i dua trén nhing kién thirc di
hiéu qua rd, thé ma lai di toi nhiing két qua mAu thuan
nhau, tic 13 foi vao tinh hudng nghich ly. Tat nhién,
tat ca nhfrng nghich Iy d6 déu d& dang héa gidi néu
chung ta hidu cic dinh Tut cia tinh dién mét cach siu
sac va thuc chit. Dudi diy chung 61 s¢ dua ra mot
56 vi du cu thé.

Nghich Iy 1. Ta xét mdt tu phrfmg dd nap dién, vdi lop
dién mai 1a khong khi. Hidu dién thé gifia hai ban,
qd

q
thco cong thire & trén, bang AV —"C‘ = S
ot

Luu ¥ rang AV ty 18 vdi khoang cach d gitia hai
ban tu. Didu nay co nghia 14 khi dich chuyén cic
ban cia ty d4 nap dién, ching ta s& [am ting hiéu
dién thé giita hai ban d6. Vi duy, khi nap dién cho
ty dén hidu dién thé 10V, rdi sau do tang khoang
cach'd 1én 10%,10%, | .. 1dn, ching ta s& nhin dugc
AV 13n luot bing 10*; 10°%, v.v. Néu qua thét nhu
véy thi ddy qua 1a mo6t phuong phap tao ra cac may
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gia téc cac hat tich didn qua v don gian va ré tlcnl
Ligu ¢6 ding nhu viy khong? '

R& rang ¢ day chimg ta d3 giip miu thudn vdi 1§ phai
théng thudng, 18 phai nay mach bao chiing ta ring chi
mét budc nita théi 12 ching ta s& vi pham mét trong
nhiing nguyén ly co ban cia vat 1§ hoc, do 13 dinh
hudt bao toan ning luong,

Nhung dau sao thi nhitng [ap ludn & trén cta ching
ta.c6 ding khang? Tét nhién nhiu ban ngay lap tic
nhéin tha,y ring khong thé nhwr thé dugc, nhung lat it
ban o thé chi ra dlrorc ngjuyen nhén vit ly cua nghich
Iy d6. Ma thuc t€, tht cd rit don gian. Céng thirc tinh
dién dung ctia tu dién ma ching fa dua ra & trén chi
ding déi véi cac khoang cach d nho, mi cu thé 1a
khi né nho hon rét nhiéu so véi kich thude ciia cdc
ban tu. Voi kliodng cach d 16n, dién tnrcrng trong tu
dién khong con la déu nita va hidu dién thé AV khi
do khong con phu thudce vao khodang cach  mét cach
tuyén tinh niia. : '
Thue ra, & day ching ta di dung t¢i mot vén dé rit
quan trong dola giori han tng dung cta cac két qua
vat ly. Bit ky m6t mo hinh vt 1y ndo cling ludn luén -

" ¢6 mdt gidi han ing dung ca. Vi duy, khong thé ap

dung md hinh khi ly twéng cho khi thue & cac dp sut
cao va nhiét d6 thap duoc. Céng thirc dién dung cita
tu dién s& khéng con dung dugce nita, khi khoang cach
gitra hai ban ty tré nén di 16n va dién trudng gitfacac
ban do khéng con 13 déu nita. Cling vy, khong thé ap

dung mdt cach truc tiép dinh luit Coulomb dé tmh
lu'c tirong tic dién gitta hai ban cua tu dién. Nhung rat
ticc khong hiém cdc ban trong trrdng hop do lai van

~ dung cong thic F= 7 -, , trong khi bleu_ thirc

A e el

"
ding phai 1a F =q§ - 29' ; (déng thei khi nay Tyc

£y

: khong phu thudc khoang cach d).

Va by gi¢ ban hay thir tu pidi bai tdp sau;

Bai tdp 1. Ban hay thir wdc prng xem higu dién thé
gidta hai bén clla tu d3 nap dién sé ting bao nhiéu lén
neu ching ta dich chuyen hai ban do ra xa nhau 16
mot khoang cdch rdt 1om. Biét rdng kich thude dai
ctia mbi ban a= «/§ va khodng cdch d ban ddu giita

hai ban iu la da biét.
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Luu ¥ ring loai bai toan wdc Iwgng, trong khi v1ec
tinh toan chinh xac 1a rdt kho, dong mot vai tro rét

guan trong trong vt Iy, Ching doi hoi ta phai biét )

chon mot mé hinh vat ly dit don gian ma lai cho phép
ta danh gia dugce ¢ cia cac dai luong.

Nghich 1y 2. Xét mét ty dién phing di nap dién va
d4t ¢b lap. Nguoi ta khoan & hai ban 2 16 nho, dm
dién nhau. Khi do dlc;n trudng gnra hai ban tu thyc té
khong thay d6i va vAn con la déu. Gia str co mét hat
tlch dign bay qua mét trong hai 15 vao ty dign véi van
tc ban dau khong

1én, sao cho dién

®® ®®®
trudng trong tu s& @ & = @@

gia téc nd (H. 1).
(Mudn thé hat bay
qua 15 vao tu phai
cc’z dign tich cung
dau voi dién tich >

clia ban chira 18 do).
Khi bay qua tu dién, hat s¢ bay qua 15 thit hai ra ngoai
vacod thcm mot ning lugng phu AW = qAV Biy gid
gia su rang, nho mét tir trudng lam thay dbi phwong
chuyen dfng cta hat, sao cho hat lai bay vao tu dién
qua 15 thir nhat (xem H. 1). Cén phé ring e Lorentz,

do tir trudng tac dung 18n hat tich dién chuyen dong,

‘khéng thye hién cong, vi phuong cia lirc nay vubng

goc véi vecto van tdc ciia hat.

Khi bay qua tu dién-mét Jan nita, hat lal ¢6 thém ning
Iugng AW, va trong chu trinh tlcp theo lai co thém
ning luong AW, va cit tiép tuc nhu vay. Viy la chung
to1 cung vai cac ban di “phat rmnh” ra mdt may gia
téc tudn hoan ma khéng cin ngudn ning lurcrng Va
thém mét chut mo mdng nita la ching ta di thiét ké
duoc cai poi la dong co vinh ciru lam vigéc ma khong
cin tiéu thu ning lugng — I;not didu ma ai ciing biét
1a khéng thé.

8¢ di chung ta di t6i két qua sai 1am @6 1a bm vi
chung ta di khong chu y té1 mdt trong nhung tinh

" chit co ban ciia trucmg tinh dién: d6 1a tinh chét thé

(nox ndm na 13 cé thé ning) cia tnrcmg nay. Tinh chét

" thé ciia trucm;, ; (inh dién c6 nghia la néu ching ta lam

dich chuyén mét vt tich dién tir didm nay sang diém

~ khac ctia khong gian thi cong cla cac luc dién khéng

phu thude vao dang cla duomg di ma chi duoc xac
dinh bcn dlem dau va didm cudi cia duong di do. Tir
ddy suy ra ring néu vit tich dién dich chuyén theo

- mt duo‘ng cong khep kin thi khi tro lai vi tri xuft

phat cong toan phén ma cac luc dién thyc hn;n bing
0. (Cn nhé ring c& lyc hap din ciing c6 tinh chit do).

khai niém dién thé va thé ning.
Trong trudng hop cia chung ta, khi hat thh dién

‘ chuyen d6ng trong ty dién thi dién tnidmg gla tbc né,

con & ngoai tu dién thi lai hdm né, do vy khi hat
quay tro lai 16 & ban tu thit nhit thi nang lrong cla
no sé& nhin lai gia tri cfi ban dau Diéu nay cé nghia
la trong vi du ta vira khéo sat, vé nguyen tic ta khong
thé bo qua dién truo‘ng g ben ngoal tu. L& di nhién,
dién trudng nay yéu hon rat nhiu so véi dién trudng
trong tu dién, nhung trong dign tnromg bén ngoai nay,
duomng di cha hat lai 1én hon nhiéu va két qua la trong
dign truong him bén ngoai tu dién hat di mét mdt
hrgng néng hrong dung béng niing hrong ma né thu
thém dwoc khi chuyén dong trong ty dién.

Nghich Iy 3. Con m§t vi du nita ching t6 rang viée
bs qua dién trucmg bén ngoal tu phing, v& nguyén
the, co thé din dén nhiing két ludn khong dung.

Trong SGK vit ly pho théng, ngudi ta néi ring cic
vat ké ca cic vat din, dat bén ngoai ty dién, thyc
té khéng anh huéng dén dién dung cia né. Thong
thuorng thi ding nhw vay that. Vi du, gia st rang,

gin mdt ban cia ty phing ta dit thém mét tdm kim
loai chura tich dién dwgc ky higu 13 a trén H.2. Tam
nay khong lam thay dbi dién trwdng bén trong tu dién
va di{_én dung cla tu van nhu trade. By gio ta dua
dén gin tu dién thém mot tAm kim loai nita duoc ky
higulab tren H. 2 va @it n6 canh ban thit hai cila tu
dién. Vaca tAm nay ciing khong anh hudng dén dién
dung cua tu di¢n.

bttt bttt s oG

P
et

| |
Bay gio’ta ndi hai tam kim loai bén ngoéi tu dién bing
m&t diy din. Ty dién cla chung ta by glO’ dudng nhu

dugc dit trong mot hop dan dién. Viy diéu gi sé dién .

ra khi do?

Nhiéu ban d3 v6i vang néi ngay rang ca trong tnwng
hep do dlen tru’o’ﬂg & bén trong ty van khong thay dbi
(vi cc tAm bén ngoai khéng tich dién) va, do do, dién
dung cia tu ciling khong thay dm Tuy nhién, so 46 v&
trén H.2 v6i hai tim bén ngoal nbi voi nhau bing mét
diy dan s& tucmg dwong vdi mach gom ba tu dién
(xem H.3). Néu khoang céch gitra hai tm canh nhau
la nhu nhau thi dién dung cia bd tu phurc tap nay la

C= —Co , voi Co la dién dung cia ty ban dan. -

V3 chinh tinh chét nay di cho phép ching ta dwa vio

4

(Xem tiép_trang 21) &
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PE RA KY NAY

TRUNG HQC CO SO

CS1/143, Hai doan tau chay ngugc chidu nhau trén
mot doan dwdng théng véi cling vén tbc v = 10m/s,
Luc t = 0 co6 hai nhin vién trén hai tau dung ngang
nhau va déu & diém cudi cia toa cuoi cung nhu hinh
vé, Ngay sau do, ho bit dau di vé phia ddu dodn tan
voi van toc u= 2m/s khi dén dAu toa thi 13p tirc doi
huedmg di v& cudi toa véi cling van tdc 2m/s. Khi dén
cudi toa, mdi ngudi lai dbi hudng
va di véi vén tde cii. Quad trinh cu
nhu viy 13p lai. Khoang cach gilia
diém diu va didm cudi mottoala
I = 12m. V& db thj bidu difn vén !
tdc va toa dd clia mdi ngudi déi véi
mit dat theo thoi gian tinh tir hic
t = 0 cho dén khi hai ngudi cach
nhau 384m. _ ‘
CS2/143. Motdonbly =~ _
) oA . B
gobm 3 thanh giong
nhau, mdi thanh ddu F v
co trong hrong P, dong :
chit, tiét dién déu, nbi C D
vdi nhau va tao thanh
cic goc Vuong nhu -
Hmh 1. Don bay cd

' thé quay khong ma sat quanh ban [& cé dinh & B. Mot

Iye F tac dung 1én A theo phuong vudng goc véi AB.

a) Hoéi can tac dung 1&n D mét Juc nho nhit 13 bao
nhidu @ don by nim cén bang nhu Hinh 17

b) Gia thiét luc tic dung 1én A va D cd d6 16n khéng
déi va phuong Judn tao véi AB va CD cac £6c khong
d6i nhu céu trén, ta day nhe dé AB dé léch n6 khéi
phuong nam ngang 10i budng ra. Hm sau do don bay
quay theo chiu nao?

CS3/143. O 0°C mét vit rém ndi trén mit mot chét

longvéi 1/2 thé tich bi ngap Hoi o nhlet d6t=30°C
¢6 bao nhidu % thé tich chét rin b ngap Cho biét khi

_nhiét d§ tang thém 1°C thi thé tich chit rin ting thém

0,0012 %, thé tich chat long ting thém 0,0025 %, thé
tich twong tmg ma né ¢o & 0°C.

CS4/143. Hao phi dién nang trén duong ddy tai dién
chiém ti 16 k, = 6% cong sudt & noi tiéu thu. Can thay
dbi hidu dién thé & hai dau tram phat dién va dién trd
& noi tidu thu nhwr thé nao dé cdng suat & noi tiéu thu
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khong dbi va cong suft hao phi chiém ti 18 k, = 2%

~ cbng sudt o noi tiéu thu?

CS5/143, Mot diém sang S chuyén dong doc theo
truc chinh cia mot thiu kinh hdi tn cod tidu cu
f=20cm vdi van tdc v khong dbi. Trong thai gian §
chuyén déng trén doan AB ngudi ta thiy anh cia S 1a
thit va c6 vén tbc trung binh 13 v/2. Biét AB =20cm
va A nim xa quang tim thdu kinh hon B. Xac dinh
khodng cach tir A va tir B dén quang tim O.

TRUNG HOC PHO THONG

TH1/143. Trong phong chira ddy khéng khi c6 mdt
binh lap phuorng rong thé tich 100 lit. trcn thanh
binh c6 md mét 16 hdng nhé dién tich 1em® va dong
lai sau 0,001s. Tinh luong: phan tr vao binh trong
khoang thoi gian do. Tmh‘ap suit trong binh. Biét
ring thanh binh khéng dan nhiét. bé qua nhlf;t dung
cua thanh binh.

TH2/143, Ngudi ta
thdi mdt bong bong
xa phong co. khéi
lugng m = 0,01g
va hé sb cing bé
matlac=0,01N/m
théng qua mét Sng
ngin . Bong béng
duge nap mot dién

_ tich @ = 5,4.10%C.

Ong vAn d ha.
1) Xéc dinh ban kinh bong bong & trang tha'u' can bing.

2) Xac dinh chu ky dao dong nho ciia bong bong, néu
khi dao dong n6 giit nguyén hinh dang céu.

3) Danh gia cac hat nude bay-ra véi vén tc nao khi |
nap ngay lap tirc mot luong dién Q, = IOQ

TH3/143. Mt hinh
trg dai lam bang
chat cach dién, ¢o
twong - mong  voi
ban kinh R, chiéu
dai L > R, khéi
lugng M, tich dién
déu trén mit véi
mét dd . Hinh try
co thé quay ty do
(khéng ma sat) quanh truc cia minh dudi tac dung
cia mdt qua ning khoi luqmg m duge treo trén diy
dAn nhe, quin quanh hinh try. .

Xac dinh gia téc ciia qua ning, -
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TH4/143. Mt cai ddi nho co dang nira mit ciu ban
kinh R. V4t ¢6 khdi luong m duge kéo 1én d01 580 cho
hrc ngom 5t 16n-vat ludn luén hudng theo tiép tuyén
cua bé miit dbi. Lucng nhiét tda ra it nhat 13 bao nhiéu
ncu kéo vit di chuyen tir chin ddi 1én dinh d5i? Hé
s6'ma sat bang M.

TH5/143. Mot cha éch dang ngdi ycn thi mét cai
tréng hmh tru cé ban kinh R lin tdi né. Vin toc cla
truc tréng 13 v. Chn éch phai nhay voi vén téc bing
bao nhiéu d chi cham nhe diém cao nhét clia try.

DANH CHO CAC LOP KHONG .
CHUYEN VAT LY

L1/143. Mat soi day nhe, khong dan khcn lu(mg
khéng dang ké&, chiéu dai 7 mét dén cé. dmh d4u kia
treo vat nhé khéi luong m. Kéo vét sao cho ddy treo
hgp véi phuong thing ding goc o nhon tbi budng
nhg, bd qua moi ma sat.

: PP : . A A PR .
a. Néu gia tbc ciia vat & vi tri thap nhét va cao nhat

. ¢0 d6 16n bing nhau thi a nhin gia tri 12 bao nhiéu?

b. Tai vi tri day treo 1éch goc B (P < o) vén toc dal co
 thanh phin thing dimng vy cuc dai, tinh goc B.

¢ Khi dén vj tri thip nhat vit va cham dan hi xuyén
tam v6i vit thir hai gidng hét nd, dang ding yén &
dinh mdt ban cau ban kinh R, Ngay sau va cham, vt
thit hai roi khéi ban cdu, Tinh bankinh R, ~
L2/143. Mot hé vat gom hai vét nhé c6 khbi luong
m; = my =250g. Ban dau m, dugc tha nhe tir diém A
trén mot mang cong rat nhin, m, dang dirng yén tai
B va gin véi mt 16 xo nhe, c6 db cing k = 400N/m
va o6 chidu dai ty nhién caa 16.xo0 1a [, = 40cm nhu
hinh v&. Biét A c6 d6 cao H = 20cm so véi diém B,
Coi va cham ciia m, véi m, 12 va cham hoan toan dan
héi xuyen tAm va bién dangfcua 16 xo0 trong gidi han
dan hdi, Ldy g = 10m/s. M6 ta cac qua trinh chuyén
ddng ciia hé (co tinh toan cu thé kém theo).

1.3/143. Hai con léc'don S va O c6 thé dao dong véi
ctmg chu ki T=1 {s) trong miit phéng thing dimg, song
song véi nhau. $ 12 mdt ngudn sang diém, don sic. O la
mét thiu kinh hdi tu nhé. Khi 2 vat & trang thai cAn bing,
S nim trén truc chinh cia O, SO =20 (cm);

(Xem tiép trang 16) &=

GIAI DE KY TRUOC

TRUNG HQC CO SO

CS1/140. Hai con tau chuyén dong thing déu trén
mdit bidn voi tbe @6 bing nhau va bdng v. Lic t = 0
chiing cdch nhau mot khodng bang I va-hai phuong
chuyén dgng tao voi nhau mgt goc a niur hinh vé. Hoi
& thoi dzem nao hai fau gdn nhau nhdt? Tinh khodng
cach ngan nhat giika hai lau, ‘

A ' 'Q\AB

Gidi. Sau thoi gian
t hai tau di dwoc
cic doan duong
A4'=BB'=wvtva A4
cach nhan _
I=A'B'=\J(A'H) + (B'H)’
Thay B'H = visina; A'H = L - vt - vicoso.
vao bidu thire trén, ta c6
1? = (L —vt - vicosa)” -+ (vtsin o)
C6 thé bién dbi: -

2

I? =1 + 2(1+ cosar)(vt -—-]5-)2 -(1+COSU.)%

4

Ta nhan théy / ¢6 gi4 tr nhd nhét khi

L L . ) ’1"’03‘1:]_,311193_
2v : 2 ] 2

Vim—m=0=>t=""2va !l
2 ‘

Ciéc ban cé 1oi gidl ding: Npupén Canh Giang 8B, THCS Ly
Nbat Quang, D8 Luwong, Nghé An; D6 Thi Thank Lam 9A3,
THCS Pham Huy Quang, Dng Hung, Thal Binh.

CS2/140. Mt binh hinh tru ban kink R chika chat
Iong khdi lwong riéng p dén do cao h. Tha vao bink
mdét hinh tru ddc, khéng thdm nude, bdn kinh v (r <
R), khéi lwong rieng lapc(pe<pl), chiéu cao la 1 (1
< h) Iré rén hinh try nay nguoi ta ddt Ihem cdc hmh tru
khdc grong hinh tru ddu tién. Hoi 56 hinh tru t6i thiéu
6 thé dit dé hinh tru dudi ciing vita cham ddy binh.
Biét chdt long khéng trao khdi binh va truc cia cde
hinh tru déu ¢ phuong thang dwzg )

Giii. Goin la s tdi thidu hinh try can dat Ahlamire
chit 1ong dang cao thém. Vi chat lc_mg. khong nén
dugcnén nr'h=nR*-r*)Ab (1) =~

Luc diy Acsimét bing trong luong cée hinh try

(h+ Ahymr’p. 10 = m’nlp, 10 (2) | B
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' hpR? ' "R
Ip,R*-1%)
Néu bleu thire bén phai l1a so AR
nguyén thi do la nghiém cin
tim. Néu bleu thirc trén khéng

phai la sb nguyen ‘thi n 14~ .
nguycn cla sonay cong thém 1. e

Giaihétaco: n=

Chc ban ¢ 10 giai-dung: ]\'guyen Van Bmh 8A, THCS ang
Thai Mai, TP Vink; . Nguyén Cdnh Gzang 8B THCS Ly Nhit
Quang, D6 Luong, Nghe An o

CS3/140. 13 im dién tro gzua hai a’zem Ava B trong
mach dién tudn hodn v han (vé ca hai phia) nhu hinh
V& Biét méi dién trd nol gitfa hai mit déu b&ng R

A

Giai: Khi ndi A va B véi ha1 cuc cia mot nguon do
déi xing, cac didm nit ndm trén dudng thang chira
C, D va chira EF ¢6 vai tro tuong duong’ nhau nén
cac dlen tro ndi ;:,mafchun;, khon;, co - dong dl qua, ta
c6 thé bo di. Vi dién tré ciia mdi & (nhu 6 ndi gifia A
va B) déu la R nén mach dién cé thé v& lai nhu hmh
sau day

5

S

1

Goi dién trd ctta mdi nira mach v han (bén phai hoic
bén trai AB) 1a r. Néu thém vao hodcbd bét di mét mit

Rr
& du mach thi dién trdvin lar. Vay: r = 2R + =

=
+1

r* —2Rr—2R? = 0;r =R(1++/3);

C6 thé coi gita A va B c6 ba dién tré mac song song;
1 =l+-2~:>RA§;:£. |

Ry R ¢ NE]

Cac Bg\n o 1oi giat ding: L& Cao Anh 9B, THCS Triéu Son,

Thanh Héa, D5 Thi Thanh Lam 9A3, THCS Pham Huy

Quang, Déng Hung, Thai Binh, Trdn Dodn Luu Quang TD,
THCS Ly Nhét Quang, Pé Luong, Ngh¢ An.

R, r, rnén;
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 ABC=o,BCD=5.

;: CS4/140. Cho hé cdc vdt whu hinh vé. Bo qua khoi 5

lwong cia ddy va rong roc. Cdc goc ava B di biét.
N, T 1 T S NN

a) Bo qua ma sat. Tim ti 86 —L G hé vit nam can bing.
- | . ) m

) , .
b) - Néu gitta cdc vt va
mdt ném cé ma sat thi 1
s8 ndi trén co dam bdo
cho hé ndm cdn bing hay -
khong ? Lwe cing ddy ' |
thay doi thé néo ?

Gidi, Gol hla dd cao dlnh C ciia nem Vi bo qua ma
satnén cor}g ctia lirc cang T kéo vat khéi luong m1 tir
A dén C bing cOng dua vat nay 1én d6 cao h

A=TAC=10mh=T=10m, L'=10ml sina
S e “YAC R
Tuong e T=10m,-11——='10m,:,sini3 o
Do dé: 10m, sino =10m .sinﬁ $ﬁ= sinp

m, smoz

Khi ¢6 ma sat- he van nim can bing nhu‘ng lue cing
diy co thé tang lén.

CS5/140.  Trong . mdt _
phang co 4 didm xdc Ay
dmh_ A, B, C, D. Biét
cde khodng: cdch AB,
BC, CD; goc :

Ngudn sang diém dit
tqi D. Mt diit tai A. Tai

B va C dar ha: gucmg
phang de mdit nhin thdy ngudn sang. theo huo’ng AB.

al Xdc dinh méit phing
guong tai B va ¢ va
goc gitia” hai . guong
nay. o

b/ Xac dinh khodng
cach tir A t&1 anh
ciia ngudn D qua hai
guong.

Giai a/ Phai dit céc
guong vudng goc vai
duong phin giac cia
cdc goe a, B. Goc gifta
hai guong la:

BOC = 180°—(90° — —) (90“—»-)— atp

2




théa méin didu k1cn ®.7=2n hay ,

AT LV & T

b/ Anh ctia C qua guong 1 (dato B)laC, ddi ximg
vdi C qua guong nay nén nam trén dudng kéo dai cua
AB. Anh ciia D qua guong 2 (¢4t & C) la D niéim trén
BC keo dai, BD, 1a vt qua guong 1 cho anh 13 BD2
nim tén AB kéo dai. Vdy anh cudi clmg clia nguon
1a 1, nim trén AB kéo dai cach A mét khodng bang

(AB + BC + CD)
TRUNG HQC PHO THONG

TH1/140. Hai hat (hat mau xanh va hat mau dd) cd
cing khdi lugmg m duoc not véi nhau boi mét 16 xo
If tudng co d@p cimg k va chiéu doi e nhitn L. Hat
xanh mang dién tich dwong g, hat do khong tich-dién.
Trong mién x > 0 ¢6 dién truong déu voi cutmg ag
E huong ngUoc chidu true x, con trong mién x < 0
khong co dién truong Ban ddu hé chuyén dgng trong
mién x < 0 voivdn toe v, truc Io xo song song voi truc
xva lo xo khong bién dang. Sau mot thoi gian hé lai
chuyen dong quay tré lgi mién x < 0 véi vdn toc -v
Biét rdng hat dé chua véo duoc miénx > 0 va chreu
dei 16 xo chi mot ldn dat cuc tiéu.

a) Tim thoi gian ma hat xanh ném frong miénx > 0.

b) Tim mdi lién hé gitka cdc dat hiong m, vig va E.
Chidu déi L cdn théa man diéu kién gi.
Giii. 2) P bién thién déng luong ciia hé trong qua
trinh 12 4mv. Ngoai lyc tac dung 1¢n h¢ chi la lyc dién
tredmg tac dung 1én hat xanh nén: gk.t = 4mv '
Do 4o théi gian ma hat xanh nim trong mién x >0 la:
dmy -
T = wm—
gk
b) Xhi hat xanh bt du vao vung dién tmcmg, hal hat
s& dao-ddng didu hoa quanh khéi tim vdi tn s6-géc:

=Jk/2m vabién 6 A=4gE/2k DE hat xanh

quayra khoi ving dién trudng gm nguyén do lén van
‘tdc ma chidu dai 1o %o chi mot J4n dat cue tiéu thi can

k 4mv
qE

Tir luc hat xanh vao dién trwdng dén khi chidu dai 1o

| X0 Cuc tifu th:

B 2

Khdi taim G d‘1 c‘!u-qc: S = ; hat do di duge mot

doan so véi G la: Sp,q =24

Do do chiéu dai tu nhién cia 16 xo cAn théa méin Cheu

kién sau dé hat do khéng vao dugc ving co dién
2

my_ qE

gk 2k

tieong: L> Sg * Spig- Suy ra: L >

S T RS 0 P o5 e o e

Cic ban cb 16i giai dang: Jrdn Thi Trang 11 Ly THPT
Chuyén L& Hdng Phong, Nam Pinh, Thm Nam An Ly K24
THPT Chuyén Théai Nguyén,

TH2/140. Cho mach dién xoay chiéu nhw hinh vé:
edc dién tré cd gid tri R; = 150Q; R, = 20082, cudn
déy co dg te cam L ,:__l_HJ dign tré v = 500; D la
mot diot Ii tudng; ampeke cé dién tro khéng ding ké.

Bt vao hai ddu doan mach mét dién dp xoay chiéu
U= = 2002 sin 100z (V) thi crromg A6 dong dién chay

qua tu dién ciing pha voi dién dp u,p

1. Tim gid tri dién dung C ciia tu.
2. Tim s chi czi'.'c_z‘ ' '
ampeké.

Giai, 1, + V& gidn db .
vécto cho doan mach
AMB ‘

+ Uy =U, +U, 40y

Pé i, cung pha voi
upthi Uy, =0
— U, sinp=Up U cosp
—Z I sing=R1, +rl cosep

v I. I
Vi smgo=-1—f—;cosgo=7‘1 - ZL_IC =R+ (1)

L L

-~
Ma ZBL Ze 7). Tir (1 va(2)
]C Rl @ M)
_RZ 410*1
Z =750 > : F
= e s R+r \3;;;'

2. - Trong 5 chu ki dau: didt D mo
Us _14
R,

+U, =UABy =/, .cos qJ+U,:singo

+ Iy =

=21, .cosp+ r.IL.sinqo =Z, Iy +r;§‘-lm
. . <

1, = UFR—-lAﬁ»J_zA—;I =54
ZL'+Z ' :

c -

+ Cudng db dong dién hidu dung & mach chinh
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. mit ban cdu Ién: £ =k=L

L=\L> + 1, +21,1,,sin g =104

- Trong % chu ki tiép: diét D dong, khong o dong

dién chay qua R,.
+ Cuodng 46 dong dlen hleu dung ¢ mach ‘chinh

1L =1 =54

- Va,"iy sb chi cia ampcké: I,= 1 1

—I'+=1" ~274
2 2

C:"\c ban cb loi gidl ding: Ngé 1an Khoa 11A2 THPT
Bic Déng Quan Thai Binh; Nguyén T Xudn Céng 10 Ly
Phain Quang Long 11 Ly THPT Chuyén Luong Vin Tuy,
Ninh Bink; D6 Thity Trang, Nguyén Vin Qudn 11 Ly THPT
Chuyén 1.8 Hong Phong, Nam Binh; Thai Nam An Ly K24
TIIPT Chuyén Thai Nguyén;
TH3/140. Tim lyc tuong tdc
gifia 2 mat ban cdu khong
dén dién ban kinh R va r tich
dién Q va ¢ twong tng, biét
rdng dién tich phdn bo déu
trén mdt phang ban cdu .
Tdam ctia ede mdt phang z‘hret
dién lon nhidt ciia cde ban céu
trung nhau. .
Giidi. - Goi F Ia lwc twong tac giilia hai ban clu, hu'c'r’ng
cia £ nhirhinh a. _

- Gia sit thém vao mdt ban cAu ban kinh R tich dién
Q nhy hinh b. Vi dién truong bén trong qua ciu ban

kinh R bing 0 nén luc tac dung 1én ban cau nhé bing

0 do d6 luc tac dung cha hai nira ban cau Ién 1én ban
chu nho co d6 ln biang nhau va nguoge chiéu nhu
hinhvéb.

- Tuong tu ta thém vao mot ban cu nhd béan kinh r,
dién tich @ nhu hinh ¢. Theo lip luén trén ta suy ra
Irc tic dung cila qua ciu nho 18n ban ciu lén bing 2F.

o o g 0
’ }fi O
(. |

c.

- Goi Fi la lyc tac dung chia qua cdu ban kinh r len
ban cau 16n,

- Cudng d6 dién trudng do qua cén nho giy ra trén bé
Zq
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it

v

= 4p sudt tinh dién: p=c.E. Véi 0 =—=—
P P 2R

= lwe do qua cau nhé ban kinh r tic dung Ién ban
caulénla F=zR'p= k%

Viy luc twong tac gitta hai ban cAu &
F= E_ kﬂ __Yq '

2 2R Bm R

Céc ban c6 10 giai ddng: Ngé Vin Khoa 11A2 THPT Bic
Déng Quan Thai Binh, Vi Thj Nga, Trdn Thi Trang 10 Ly,
Dé Thity Trang, Nguyén én Quan 11 Ly THPT Chuyén Lé
Héng Phong, Nam Dinh; Trdn Lé Huynh Diec 10 Ly THPT
Chuyén Lé Quy Po6n, Binh Binh; Thai Nam An Ly K24,
Pham Dikc Tudn, Nguyén Trong Nhdgt Ly K26, THPT Chuycn
Thai Nguyén, PG Van Duong Ly2 K38, BH Cin Tho, Cin
The, Ta Bd Diing, Trén Pike Luong 10A1 Ly, u'u‘orng THPT
chuyén, DITKIITN, DHQG Hz Ngi,

TH4/140. Mt vér &

trén mot tdm bang ném | g

" ngang ¢6 chiéu dai L. V.
Tai thoi diém t = 0, L 2t >
nguoi ta lom cho bang e o
chuyén dng theo chiéu ’

doc theo qui ludt duoc
biéu dién nhu trén d6 thi (truc x hu‘ong rheo chreu '
doc ciia bang). Hay chi ra trén bang mién cdc v tri
ban déu ctia vdt mq tir d6 nd khong bi truot do chuyén
dong ciia bang. Coi cde didu kién sau day doc thod

man: Vf—LMva t=V,/ug, trong do m la hé s6
ma sat gitia vit va bang.

Giai. Gia st ban ddu vat cach mép bémg mot doan b.
* Xét 0<t<7: Trong hé quy chifu gin vdi bang,
~ A A » A Lo = A A . a A
vén toc ban dau cua vit bang - v, khi van toc clia vit

biing 0 thi £ = v, / jig, khi 46 toa 46 cia vit: x' = 5 -%

Dé vt khéng bi trugt khoi bang thi: b= L/8

*Xét T<t<2r; Trong hé quy chiéu gin véi bang, van
tbc caa vit & thm diém =1 bang 2vy; gxa toc clia vit
a = -pig, vén the va toa d6 ciia vat & thoi didm 7 = 2v 1
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vi=2v, —pug(2r—1) =V,

L - Mg 2 L
ooy (2r-1) -2 (2r—-1) =h+—
X g " V(27 -1) 5 (2r-7) 2
Piduy kign dé vét khéng bi truot la:

b+£<L:>b<£-
4 4

Viy vj tri ban déu cia vit ma tu' do no khong bi truat
do chuyén dong cia bang la; L/B<b<3L/4
Cac ban o6 1o gial ddng: Liw Hoang Anh 10 Ly THPT

Chuyén ‘Trdn- Phi, Hai Phong; Trdn Thi Trang 101y, Dé
Thity Trang THPT Chuyén Lé Héng Phong, Nam Dinh;

TH5/140. Mgt nghiéng cila ném Idp voi mdt phing
ngang mét goc 300. Nguoi ta ném mét quya bong song
song voi mat nghiéng cia ném, theo phuong lgp voi
canh cua ném mot :
goc 600 . Tai thoi

diém ddp vao mdt .
phdng nghiéng cua

ném, qua béng co “
vdn toc ¥, hudng - / S
nam ngang. Xac S

 dinh thoi gian bay

cia qud bong. | .

Giai. Chon hé truc toa d6 xyz: truc Ox trung vai canh
ngang, truc Oy doc theo mit nghiéng cua ném va truc
Oz hudng thang ding lén trén.

" Ta ¢o6 cAc thanh:phén vén tdc cua bong & thai diém t
trén céc truc toa dd la: v, = vcos 60° |
v, =vsin60° - grsin30° . v, =-grcos30° (1)

: : A . - “A v oA A U
Khi bong dip vao mét nghiéng no co van toc nam

ngang nén:

—tan30“:>Fv:4\/_ ¢ @)

¥y

Mét khae, théi diém dé ta co: vieviivi=vt (3)
3 o
: Tu' cac phucmg trmh trén ta tim dugc: £= \fl_; i

- Cac l:‘m cb 10'1 giai ding: Trdn Lé Huynh Dike 10 Ly THP[
Chuycn Lé (uiy Dén, Binh Djnh; Do Thity Tr ang 11 Ly
THPT ChuyénLé Hong Phong, Nam ‘Pink;, Nguyén Itk Xudn
Céng 10 Ly THPT.Chuyén Luong Vin Tuy, Ninh Binh; Thdi
Nam An Ly K24 THPT Chuyén Thai Nguyén, Nguyén Thé
Quprh 10 Ly THPT Chuyén V3 Nguyén Gidp, Quéiing Binh,
Ngé Vin Khoa 11A2 THPT Bic Dong Quan Thai Binh; Tg
Bd Diing, Trinh Thi Phuong Ha, Trdn D Luong 10A1Ly,
truomg THPT chuyén, DPH KHTN, BHQG Ha Noi, Do Vin
Drong Ly 2 K38, DH Can The, Cén The:. :

DANH CHO CAC BAN KHONG
CHUYEN VATLY

L]Il40.He dao dong gom thanh dong chat tiét dién
déu AB c6 chreu dai 1, khoi huong m ¢ thé quay e do-
quanh truc nam ngang di qua Ava mot dla dbng chdt
co khoi Iuo‘ngM va ban kinh R duec gan vao thanh
bang ben Ié ndm ngang tai B. Truc quay ciia dia song
song voi truc quay cua thanh. B6 qua moi-ma sat.
Tim chu ki dao dpng nho ciia hé.

Giii. Do khong c6 ma sit nén dia tron khong quay
quzmh truc eia no. Pia tron dao dong nhu mot chat
diém kh01 luomg M gin ¢ B.

Momcn quan tmh ctia hé dbi véi truc quay qua A la
]——ml +MPP -

2 G
Phuong trinh 'déng Tuc hoc cho chuyén déng quay
cia hé —(mg%+Mgl]sina=Ia" .

Véi gocnhd thi sina~a tacd

Gm+12M g
mil2M 1

1.2/140. Cho mach dién nhu hz‘nh vé. Biét
E =E, _1sv r,=0,2057, = 0,50

C, =0 2;4F C, ﬁ%yF R=0,5Q. Tmh d:en tich tren
cdc tu khi khoa K

6m+12M g

"

a=0=>T=2n

. C C
dong va khoa K -mo. 2 A e
Tink - dién . luong : —l T I——
chuyén qua dién ké : K .
G khi dong K. ' 1
Giai. Trong ica 2 . . En J) En
trang thai cia khoa ——| —_
K, khéng cd dong . ‘ -
dién qua mira trén I:l

cua mach.
Taco E +E, —I(r +r +R)

Thay sd ta dwoc = 2,5A .

Cac hiéu dién thé 2 diu mdi ngudn 1a _
U=E-I =1(V) vaU,=E,-Ir,= 0,25(V.)
Kmo: Uy +Uq, =U,+U, (1

va Ql = Qz = UC‘.ICI = UC2'C2 (2)

5 0, =B

Glél hé (1) V—’F‘l (2)ta dU'Q'C UCZ =a(V),UC] ='6—4

’

=0,-0,=210%(C)

10
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K déng: U, =U, =1(V)= 0} = 0,2.107(C)
Up, =U, =0,25(V) =0, =0,75.10° (C)

Dién lugng chuyén qua dién k& khi déng khoa:
AQ=-0+ (5 =0,55.10(C)
Cic ban ¢6 1ol gial ding: DF Van Duong Ly2 K38, DH Cin

The, Can The;, Ngé Van Khoa HAZ THPT Bac Déng Quan
Déng IHuang, Thai Binh.

L3/140. Mgy ddy déng duorzg kinh 0, 2 mm co phii
mdt lop son cach. dién mong diwge qudn thanh cac
vong sat nhau tgo thanh mét dng ddy cd duong kinh
Sem. D) frong ong ddy dang cd dong dién 1 A chay qua
thi ngdt nguon Tmh dién lugng chuyen qua dng day
ké tir thoi didm ngdt dien: -

Giai. Sau khi ngét dong dién, suft dién dong xuat
hién trong ong day co d6 Ion e= i—qj
\f

Cuong d6 dong dién qua éng dy i = %
Pién lugng chuyén qua'éng day
Aqerf——EAt—ﬁ{—q) =g= 9-73—2

0 day, @, =){,L1 la tir théng ba;ll ﬁéu Qua bng d_ﬁj/,

@, =0 1a tir thong qua dng, ddy tai thoi didm cudi.
A _ , _
Nhu vy 9 =— (1).

D6ty cam cia Sng day

. ! 2 L
L=4r, 10’n2V 4r. 10”; D, (2)

vaidla duo’ng kinh day; D la dudng kinh & ong day,
Ia chiéu. dai bng day.

n .k . . pl ) R'Dé
Di¢n trd cua qng _dayR:_§9_=p — 3)
: N
4 -
: &t L, Ddl
Thay (2) va (3) vao (I} ta duge ¢ =£4~,10 7_;_ N

Thay 8, chi v ring dién tré suat cia déng di cho
trong SGK £ =1,7.10"(Q/m) . ta dugc
g=14510"(C)

Cie byn 6 161 giai ding: Ngo Vin Khoa 11A2, THPT Bic
Pong Quan, Déng Hung, Thai Binh.
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- DANH CHO CAC BAN YEU TOAN
T1140. Cho cic 56 thie duong a, b, ¢ Chig minh r&ﬁg

m(\/;+\/5+\/c_‘)+(a+b +c)2 24‘.,-,‘3abc(a+b+c).

Gidl. B4t dfng thirc cin chimg minh tuong ducrng véi

Ja+ b e (“_a+b+c)3 > 43
Jat+b+c Jabe, T
Ap dung bat ding thitc AM - GM, ta c6.
) JE ++/b + \E >3%abc. Do dc'),_’_ta‘chi cé,n chirng minh

3
38 abe (Va+b+c) ~—§+r3>4\/§
ﬁbﬂ? N -

trong db ¢ Va+b+c
ron L I
ong : Yabe
AM - GM ta co

3 .3 08 £ £ _4? *

=+t ——+m+m+M2~—2 443

; p 5 DPCM

Céc ban c6 Ioi gidi dung- Truong Nhdt Huy, H3 Khénh Linh,
Nguyén Huy T hink, 16p 10A, THPT Chuyén Quang Trung,
Binh Phuwie, Hoang Cong Minh, 16p 10 Todn 1, THPT

Chuyén Phan Ngoc Hién, Ca Mau, Duong Ditc Manh, 16p
11A1 THPT Quynh Luu I, Nght An. : :

T2/140. Cho m, n lé hai 56 tw nhién thod mén 2" =2
chia hét cho 101. Chumg minh mng m=n chia hét
cho 100.

>3. Ap_ dung bit déng thuc

© Gidl. Goi d 1a s6 nguyén duong nho nhit sao cho

2 = l(molel) . Ta co 100 = dq +r V(j].q> rla CaC 50
nguyén va 0<r<d. Theo dinh li Fecma nho, ta co
1=21 = (2"’) 2" =2 (modl()l)

do d01 =0.Viy dlauorc cua 100,

Gia str d < 100 thi.d 1a udc cia 50 hodic 20, khi do
20 =1(mod 101) hodc 2% = 1(mod101)

Nhung 2°° = —1{mod101) va 2% =— (molel).
Do do6 d = 100, ' o ‘
Gia sit 2°=1(mod101) Ta ¢6 a=100g+r. Theo
dinh 1i Fecma nho, ta c6 - o
1=27=(2'")" 2" = 2" (mod101)

do do » = 0. Do d6 a chia hét cho 100:

Khong mt tinh tong quét ta c6 thé gia s m>n.
Khi d6 2" ~2" = 0(mod 101)

P (zm—n __1) = O(molel) N gmn E- (molel)
= m-n=0(mod100). PPCM. -
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GIOI THIEU CAC DE THI

DE THI HSG THPT QUOC GIA
TRUNG QUOC
VONG I - NAM 2003
Bai 1. Hai thu kinh mong L, va L, c6 tiéu cy twong
fmg laf, =/, vaf, = -f dit ddng truc, cach nhau mdt
khoang f. Mt vat nhé dit vdng goc voi truc chinh
cua cac thau kinh va cach L, khoang u, = 3f.
1. Xac dinh vi tri, tinh chét anh cudi cling tao boi ha.
2. Pbi chd 2 thau kinh, dong thoi dich chuyén hé 520
cho khoang cach gifta 2 thau kinh va vi tri anh cudi

cung, tao boi hé khongD dbi. Tinh do dich chuyén hé
thiu kinh. Tinh chit anh khi do nlur thé nao?

T3/140, Cho tam gidc ABC ¢é AB+ AC =2BC. Goj
G, 1 ldn lugt o trong tam va tdm duong tron néi ticp
tam gide ABC, E F ldn luot I frung. diém AB va AC.
Chimg minh ring GI ler tiép tuyén cua du(mg trom
ngoai tiép-tam gidc AEF. .

Giii. Goi D 1a giao didm Al va BC, M 14 trung diém
BC va O 12 tim dudmg tron ngoai tiép tam giac AEF.

. BD BD DI DC_ BC 1

2BE AB Al AC AB+AC .2

— BD = BE. ‘ :
Hodn toan twong ty tacd CD= C F . Do d6,.BI, CI lin
luot 13 trung trwc cia DE va DF. Suyrallatam duorng,
tron ngoai ticp tam giac DEF. Taco

ZEIF =2/EDF = 2(1 800 L ZBDE - ,_/CDF) ‘

=180% - MBDE +180° —2/CDF

= ZDBE+DCF = 180° = ZEAF .
Dodol nam trén dwdng tron ngoat tiép tam glac AEF
(*). Mt khac, vi IE=IF nénl0la duong trung truc
DI MG T

== BCh
cha EF. Vi — VTaTe 2nenIGsongsong C hay

1G song song EF. Do do6 10 v'ué'ng goc voi 1G ('**)
Tir (*) va'(**) ta ¢o GI'la tiép tuyén cha duorng tron
ngoai tiép tam gidc AEF. :

Céc ban oo 1oi giai ding: ‘Nguyén T rong Dmmg, lép 10T1,
THPT Db Luong I, Nghé An

Bai 2. Trong anh sang cia dcn hoi hydro c6 mét vach
pho co budc song 4,86 x 107" m. Vach quang pho do
twong tng voi sw chuyén mic cua electron trong
nguyén ti hydré tir mirc ning luong nao tol muc
nang luong nao? Biét ring ning lweng & trang thai co
ban cha hydré (n=1) lak, =-13,6¢V
Pling 14 #=6.63x107J -5

Bai 3. Khi thi cong thuc dia, mudn ting nhiét d ciia
mot cAu kign hop kim nhém c6 khéi lugng m = 4,20
kg ngoai viéc giit nhi¢t do trong binh cbn phai co
1,200 kg nudc nong ot=90,0 °C lam nguon nhiét bo
sung, Hiy d& xudt mot phuo‘ng an ¢co. the tan dung s6
nude nong nay dé lam cho cdu kién ting nhiét d6 tir
t, = 10,0 °C 1én t6i 66,0 °C tr&y 1én (ké ca 66 0C)
Dung tmh toan dé kiém chimg phuong an dugc dé
xuit. Bi¢t ring nhiét dung riéng cia hop kim nhém 1a

c=0,880x10°J/ (kg K}, ti- nhidt cha nuéc 1a

¢, =4,20x10°T / (kg K), bo qua hao hut nhiét ra méi
truong xung quanh.

= A
, hang 56

Bai 4. Tir diém O trén true z phiat ra mot chiuny hat
mang dién c6 khéi luorng m va dién lwong q (>0).
Cac hat phat ra c6 van toc ciing dd 1on v va phucmg
cia ching phan b trong hinh nén ¢6 dmh tai diém
Ova truc dbi xing 14 Oz, goc & dinh rat nho, tmc Z
1a truc d6i ximng. Hay thiét k& mét tir tnxo’n{, déu sao
cho chum hat mang dién hoi tu tai mot diém M khac
trén truc z , cach diém O khoang d (Tic 12 chon mét
hudng cin co cua tir tredng, tim do 16n va gia td nho
nhét cia cam Gng tir). Khdng tinh dén twong téc giira
che hat mang dién va tac dung cla trong luc

Bai 5. Mot con lic don ly twdmg co chiéu dai 1. Tai
diém O nim trén duong thing dimg qua diém treo C,
phia dudi C va ¢ich C khodng x (x <) ¢6 mét cai
dinh dong cb dinh. Khi con lic dao déng, day ciia nd
s& bi dinh can tré. Khi | khong d6i con x c6 gid tri
khac nhau thi sau khi ddy bi cin, trang thai- chuyén
déng cta qua ¢Au con lic s& khac nhau. Kéo soi ddy
cho vt 1&ch khoi vi tri c4n bing (nhumg d6 cao cia
qua ciu khéng vuot qua diém O) rdi tha nhg cho vét
dao dOl’lf:, tu‘ do. Ngudi ta thiy sau khi: day bi dinh
can, qua ciu vira viin cham ding vao dinh. Tim gia
tri;nho nhét ciia x d& hién twong tren ¢6.thé xdy ra.

Bai 6, M§t vin dong vién nhay xa khOI lwong M cim
trong tay mdt vét khéi lwong m. Van tdc clia vén
dong vién tai thoi diém roi miat dat 1a Yo tao voi
phuong ngang goc o. PE ting tAm xa thém mdt chut,
khi con & trén khdng, vin dong vién cd thé ném vat
trong tay thco phwong nao dé véi toe d6 tirong ddi so
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véi vin dong vidn 1a u. Sau khi ném, ca vét va vén :
dong vién ddu chuyén déng trong mit phing thing"
e . + A g A AL .

dung. Tai thoi diém £, vat duoc ném ra theo phuong

tao vi chidu 4m cda truc x goc 0.
1. Tim khoang thoi g1a|1 tur khi véin ddng vién bat du
nhay t&i khi roi xudng dat,

2. Tim d6 ting tim xa cia van ddng vién san khi ném
vat. Néu v, vau khéng dbi, van dong vién ¢6 thé nhay
xa nhét trong didu kién nao? Tim tm xa cuc dat do.

Bai 7. AvaB1a2 ban kim loai song song co dién tich
rét 16n dat trong chan klidng, ndi ching véi mét dién
ap dbi chiéu véi chu ky T dé gifta 2 ban xuft hién
dién trudng déu co chidu thay ddi lién tuc. Biét ring
didn thé ciia ban B bing 0, qui lujt bién thién dién thé
U, ciia ban A dugc chi ra trén hinh vé, trong d6 gia trj
cuc dai cia Uy 1A Uy cuc tleu 1a -2U0 Trong khodng
khong gian nhd MN song song cach déu 2 ban A, B
cung khoang céch 1 lién tuc sinh ra cac hat rit nho
mang dién dm khéi lugng m, dién luong q vai thoi
gian va ¢o hdi dugc sinh ra nhw nhau. Sau khi dugc

_ sinh ra, dudi tic dung cia luc dién trudng cic hat nay

s& chuyén ddng tir trang thai dimg yén,

B 4 ol S
i RSy e
M AN I A
: 1 3 r 1 1 ] I l
| [ | [ N
SE NN N I i S
' i 0 Y :
I -k a g
i S
1 1 1 E i ] 1 1
— : RN D U O S D I -y
’ -2U, .

Gia thiét m3i khi cham t&1 ban kim loai chiing € & lai
gén phia trén ban ma khéng chuyén déng nita, dién
Iwong cia ching dong thoi bi trigt tiéu ma khéng anh
hwdng toi dién ap cia cac ban A, B. Bidt r?mg toan bd
cac dai lu'orng néu trén thda man ding thirc
» 3Ug T, o |
2 —of

16 2m (2) - S
Néu trong mdi chu ky bién doi dién 4p, c6 320 hat
duge sinh ra thi trong thoi khoang ngén tir t = 0.t6i
t = T/2 ¢4 bao nhiéu hat cé thé tdi duge ban A trong
s6 cac hat dugc sinh ra (bo qua trong luc; khong tinh
dén twong tac giita cac vi hat véi nhau). :

(Xem dedp an trang 17}
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GIOI THIEU NHAN VAT

MOT GEKIGA TUYET VOI VE
RICHARD FEYNMAN
(tiép then ki trudc)

Freeman Dyson

Hai muoi ndm sau, khi Feynman di dau ning vi
cin bénh ung thu, éng van tham gia mét uy ban cua
NASA didu tra vu tai nan nam 1986 cia tau con thoi
Challenger Ong mlen cuo‘ng nhin nhidm vy, nay, vi
biét ring no s& ngdn mét phin’ lon thai gian va sic
Iuc con lai cua 6ng. Nhung éng vén nhin vi cam thay
co trach nhi¢m phdi tim cho ra nhiing cin nguyén goc
ré ciia tai nan va sé ndi cong kha1 cho dan ching biét
nhitng phat hlen cia minh, Ong di toi Washington
va phat hién ra ring cai ma ong cho doi nim & ngay
trang tim cua bi klch hé thong thir bic quan ligu véi
ha1 nhom ngud, nhém k¥ thudt va nhém quan ly,
sOng trong hai thé gidi tach bidt nhau khong hé c6
lién lac v6i nhau. Cac ki su thi song trong thé gidi
cla nhungD r thye té ky thudt, con nhung ng,uofl quan ly
thi sbng trong thé gigi ctia nhirng glao diéu chinh tri.

Feynman aa dé ngh1 cac thanh vién clia ca hau nhom
noi cho & ong biét nhiing clanh gia clia ho vé& muc dj

_ riti ro dAn dén tai hoa cia mdi chuyen bay cia tau vii

try con thoi. Cac ky sir thi danh gia rang miro o day
o mdt tai nan trong khoang 100 chuyen bay. Con céc
nha quan ]y thi u‘o*c tinh rang con 6 nay 13 1 rai ro
gdy tai nan trong $6 100 ngan chuyen bay. Sy khac
biét téi 1000 14n nay clia hai danh gia chua timg bao

R:dmrd Feyrnan dang gicng Ve dién ding: hec hoc ltmng 1 1983,
(Lay tie saeh ctia Otiaviani — —Myrick)
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gio dwge dung hoa hodc dwa ra thio ludn mot cach

cdng khai, Nhung nhiing ngum quan ly lai chju trach
nhiém didu hanh va ra quyét dinh bay hay khéng bay
dya trén nhiing danh gid riéng cia ho vao mic dj nii
ro. Nhung nhiing sy that vé k¥ thuat ma Feynman
phat hién ra d4 chiing to rang nhit ng ngu01 quéan ly da
sai va cac k¥ su-di dang. :

Feynman d8 c¢6 hai co hdi dé giai thich cho cong
ching ré nhitng nguyén nhan cua tai nan, Co héi thir
nhét ¢6 lién quan t6i nhfing thyuc té vé kj‘/ thudt. Mot
cudc hop cong khai clia uy ban di duoc tb chire, vdi
sw tham du cua gidi tmycn thong Feynman di chudn
bi trude mdt cbe nde da va mang theo mot cai vanh
dém kin bang cao su dwoc ldy tir tén lua day dung
nhién liu ran cha tau con thoi. Ong nhung mau cao
su nay vao cde nirde da mot lnc roi lay ra va chi cho
moi ngudi thay vong dém cao su di trd nén cing do.
Nghia 1 chiéc vanh dém cao su niy khong con co t_he
hoat d6ng nhy mét vanh dém bit kin khi dé gitt cho
khi héng trong tén fira thoat dugce rangoai. Vi thu con
thoi Challenger duoc phong vao ngay 28 thang giéng
trong mbt thoi tiét cuc ky gia lanh, nén cai thi nghiém
chitng minh nhd ctia Feynman di chi ra sw tr¢ nén
cung do cia ci vong dém bit kin rét ¢6 thé 1a nguyén
nhén gy ra tai hoa cia con tau ndy. .

Co hoi the hai dé giai thich cho cdng chung ¢6 lién
quan den van hoéa ciia NASA. Feynman d3 viét mét
bao cao vé tinh hinh vin hoa clia ¢o quan nay nhu
ong di thay, dé 1a sy phan chia cuc ky nguy hiém
cha co guan nay thanh hai van hoa khong c6 lién lac
giao hru gl voi nhau, d6 13 vin hoa cia nhom k¥ su
va viin hoa cua nhom quan Iy, Nhiing giao diéu chinh
tri cia nhém quan 1y, nhiing ké tuyén bd r;‘ing su i
o nhd hon & mot ngan 14n so véi nhitng gi ma thirc
t¢ ky thufit di chi ra, chinh 12 nguyén nhan vé- Vé.n hida
cua tai ‘hoa. Nhilng giao dslr.u chinh 4ri da xudt hién
o tich st 1an déi-cda nhung phét bidu ¢ cdng khai cia
gi6i ldnh dao chinh tri cho rang tau con thoi 13 an toan
va di tin ciy. Feynman di két thile ban béo céo cia
“ bé cho
mét cong nghé thanh cdng thi thuc té cn phai dugc

" uu tién hon 13 nhiing loi PR, ngudi ta khong bao gio

6 thé lia déi duoc tu nh1en

Feynman dia chlen déu quyét hct aé nhung phat biéu
két ludn cia ong dirge-dua vao bae cao chinh thic
cua ty ban didu tra, Chu tich uy ban, 6ng William
Rogers, 1a mdt nha chlnh tri chuyén nghiép da tng
c6 kinh nghiém tham nién trong nhing chuyén cd
lién quan vai chinh phit. Rogers mudn coug ching tin
ring tai nan Challenger chi la mét tai hoa rat khong

may ma théi, chirt NASA thi hoan todn v ti. Ong ta
da dAu tranh kich liét dé loai bé phat bitu cia Feyn-
man ra khoi béo cdo chinh thitc. Cudi ciing haj bén
da dat dwoc mot thoa thuan dung hoa. Phat biéu cia
Feynman khéng dwoc dia vao bdo cao chinh thie
nhung duoe thém vao cudi bao cao nhu 1a mét phu
luc v6i ghi chi noi ring déy 1a phat bidu cia ca nhin
Feynman va khéng dwoc sw nhat tri ciia Gy ban. Thét
ra, su nhan nhirgng nay iai mang dén cho Feynman
mat wu thé. Nhu ong da nhan xét vao thoi do, phu lue
nay do dit & cudi nén d3 thu hit duoc nhicu sy chi
vy ciia céng chung hon 12 néu nhw né 1a mét phan ciia
bao cao chinh thuc. '

Su phoi bay mét cach dﬁy kich tinh sy kém ning luc
ctia NASA va nhiing minh chiing cia éng vé cai vang
dém kin di bién éng thanh mot nguoi anh hiing cia
cOng chiing. Day 13 su kién mé dau cho sy ding quang
13 sidu sao cia éng. Trwdc hoat ddng cha Ong trong
iy ban Challenger, éng chi ndi tiéng rong i trong

wioi ¢6 hige thite voi tir cich 14 mot nha khoa hoc va

mot con ngudi o nhiéu ¢4 tinh dic sic. Nhung sau
d4y, dng di trd’ nén ndi tiéng trong mét ‘cdng chung
réng rii hon rit nhidu vdi tu cach 1a mot chién st thip
tw chinh chién ddu cho danh dy va tiéng néi cva dan
chiing trong chinh phti. Bat ky ai chién déu chéng
lai s che gidu thiéu minh bach va tham nhiing trong
bét cit bd phén ndo cha chinh phu déu co thé nhin vé
Feynman nhu-mét ngudi thu linh:

Trong cénh cudi cing cia cudn truyén tranh nay,
Feynman di dao trén mét con dudng mon trong nai
voi mt nguoi ban té€n la Danny Hilis. Hilis chot néi:
“Minh rat budn 14 cau khdng con sbng dugc bao 13u
nita”. Feynman dap: “Dung thé, diéu do déi khi ciing
khién minh rét phién mudn. Nluing khong nhiéu nhu
ciu nght dau. RSi cdu s& thiy, khi gia nhw minh, cdu
s& bit ddu nhén ra ring cdu di ndi biét bao didu hay
ho ma cau biét cho nhiing ngudi khac. Ma nay, minh
danh cudc v&i cau 1a minh cé thé chi cho cau mot
cach vé nha tot hon diy.” Va thé 12 Hilis bi b lai mot
minh trong nii. Vi mét sy nhay cam dic biét, nhiing
hinh gnh nay da bat duge cai cin bt trong tinh cach
cua Feynman. Va bing cach niao do khong biét, birc
tranh nay d3 trd nén sinh déng va cét 1én duoc cai
giong noi dich thue cia Feynman,

Hai muoi ndm trudce, khi ti thuong di trén cac
chuyén xe lra & ngoai 6 Tokyo, toi da rat ngac nhién
nhan thiy, mdt £7 18 Ién nhitng nguti Nhit di tau hoa
vé tharig ddu doc sach trén tau va mdt ty phén rt
1én sach ma ho doc lai la truyén tranh. Thé loai vin
hoc truyén tranh nghiém tuc d4 phat trién rit manh
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¢ Nhat Ban rét 1au trude khi né xudt hién & Phuong
TAy. Cuén sach ciia Ottaviani — Myrick 12 mét vi du

t5t nhat cta thé loai nay ma t6i di duoc xem voi lgn
thoai bing tiéng Anh. M6t sé ddc gia phuong Tay
thuémg ding tir manga cia tiéng Nhat dé chi loai
van hoc truyén tranh nghiém tic. Theo mét trong
s6 nhiing ngudi ban Nhit cia t6i cho biét thi cach
ding dé 1a sai. Thyc ra tir manga & Nhét ding dé chi
cac bd truyén tranh tAm thuong. Tir ding dé chi loai
vin hoc truyén tranh nghiém tic 13 gekiga, nghia 13
truyén tranh v& dudi dang kich. Va cudn sich Feyn-
man chinh 14 mét vi du tuyét vai ciia gekiga cho doc
gia Phuong Tay.

Dau a3 cudn sach cia Krauss, Ngudi luo‘ng tu da
dugc chon rdt hay, D& tii trung tim trong cac cng
trinh ciia Feynman véi tr cach mét nha khoa hoc, d6
1 su kham pha 161 tu duy méi va cach lam méi véi co
hoc Iuong tir. Cudn séch da thanh cong & chd: khéng
dung t¢1 cac thudt ngir toan hoc ma giat thich dugc
Feynman d4 tir duy va lam viée nhu thé nao. 8¢ di c6
thé lam duoc diéu niy vi Feynman di hinh dung ra
thé gidi bing nhifng hinh anh chir khong phai bang
cac phuong trinh. Cac nha vét Iy khac trong qua khiy
¢ling nhu hién nay, thuong mé td cac dinh luft cia
tw nhién bang cic phuornj3 trinh rdi sau d6 gidi cac
phuong trinh 4y d¢ tim xem nhitng didu gi xdy ra.
Feynman thuwéng bd qua cac phuong trinh va vit ra
ngay cac nghiém mgt cach truc ticp, khi str dung cac
hinh dnh cta 6ng nhu mét sy din dit. Sw bo qua cac
phuong trinh 1a déng gép l1én nhat cia ong dbi véi
khoa hoc. Bang cach bd qua cac phwong trinh 6ng da
tao ra dwoc mdt ngdn ngir ma phin 1on cac nha vét
1y hidn dai dang néi thir ngdn ngit do. That tinh cv la
thit ngdn ngit do Feynman tao ra, nhung ngudi birth

7 thuong, khong duoc dao tao vé toan hoc, ciing ¢ thé

hiéu duge. Tét nhién mubn ding ngon ngit nay dé
tinh toan mét cach dinh lwong thi bit budc phai dtrcrc
dao tao, nhung nhung ngudi khong duoc dao tao van
c6 thé ding né dé md ta mbt cach dmh tmh su van

‘hanh cha tu nhién,

Brre tranh clia Feynman vé thé gii bit ddu tir y tudng
cho rng thé gidi co hai ldp (layer), 16p b dién va
16p lugng . C6 dién co nghia la tit ca nhiing thit
théng thudng. Con luorng tr co nghxa la nhung thir
ky quiic. Ching ta song & IUp ¢b dién. Tat ca nhiing
thir ma ching ta co thé nhin thay, s tha.y va do ledng
duge, nhu cac vién gach, con ngudi va ning luong,
déu la cd didn. Chung ta thay chang nhd cic dung
cu ¢b didn nhu mat, may ‘anh va chung fa do chung

~“nh¢ cac dung cu do co dién nhu nhiét ké; dong_ hd.
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Nhung hinh anh ma Feynman phat minh ra @& mé ta
thé gigi cung la nhiing buc tranh ¢ dién cia cac dbi

“twong chuyén dng trong lorp cd dién. Nhung thé gisi

thyc cua cac nguyén tir va cac hat so cap lai khong
phai 1a ¢b dién. Cac nguyén tir va cac hat xuét hién
trong, cac birc tranh cua Feynman nhu cc déi twong
cb dién nhung ching thuc sy tuan theo cac dinh luat
hoan toan khac. Cu thé la ching tuén theo cic dinh
lugt lucmg tir ma Feynman bay cho chung ta biét md
ta nhu thé nao bang cach diing cAc birc tranh clia 6ng.
Thé gidi cac nguyen i thudce lop leong tir ma ching
ta khéng thé tryre tiép s& mé duoc.

Su khac bidt dau tin va cin ban giita 16p cb dién va
16p lugng tt 1a 16p cb dién c6 cbng vibe chi yéu vai
cac su kién con lop lugng tir ¢6 cdng viée véi cic
xéc suft. Tron;, nhitng tinh huong ma cac dinh luat
c6 dién con hidu luc thi ta c6 thé tién doan twong lai
bang cich quan sat qua k. Con trong nhiing tinh
hudng ma cae dinh ludt luong tir ¢6 hiéu lyc thi ching
ta c6 thé quan sat qua khu, nhung khong thé tién doan
duoc twong lai. Trong 1op lugng tir, cac su kién 1a
khéng thé tién doan dwoc. Cac bitc tranh cuia Feyn-
man chi cho phép chiing ta tinh dwoc cae xac sut ma
cac twong lai thay thé nhau co _thé X3y ra. '

Lap lucmg tir lién hé vdi 16p cb didn theo hai cach.

. Thua nhat trang thai cia lorp lwgng tu 13 cai dugc goi

13 “tbng theo cic lich su”, tirc 12 sw hop cia moi
lich sit kha di thuoc 16p cb dién din téi trang thai do.

" M3i Jich str ¢b didn kha df dugce gan cho mét bién do

lugng t&. Bién d6- luong t, hay néi khac di 12 ham
song, 12 mdt con sb x4c dinh sy dong gop ciia lich sir
¢b dién tuong ting vo trang thai luong tir dang xét.
Tt hai, bxen dé twgng tir nhén dugc tir bire tranh ciia
lich st ¢d dién tu*cmg ung bang cach tuan theo mét
tap hop don gian cac quy tac Céc quy tic nay s& cho
phép dich cac birc tranh trire tiép thanh con sé. Phin
kho khén ciia tinh toan 1a cong cho ding cai tng theo
cac lich stt nay. Thanh tuu vi dai cia Feynman [a di
chimg t6 duoc quan diém 14y tdng theo cac lich sir
niy vé thé gici lugng tir da tai tao lai dwoc tit ¢a cac
két qua d biét cia Iy thuyét luong ti va cho phép mb
ta mdt cach chinh xac cdc qué trinh lugng tir trong
nhun;D tinh hudng ma cac phién ban trudc kia cha ly
thuyét luong tir d& thit bai.

Feynman la con ngudi rit trigt a trong chuyén thiéu
ton kinh doi véi cac uy tin, nhung 6 ong lai kha bao
thi trong khoa hoc ctia minh. Khi cén tré, 6ng d hy
vong minh s& bt diu mét cude cach mang trong khoa
hoc, nhung tur nhién lai noi khong, Ty nhi¢n di noi
véi dng ring canh ring rim cia nhitng V twéng khoa
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hoc hién cé, véi thé gidi cb dién va thé gidi luong
tir dwoge md ta boi nhlrng quy luat rat khac nhau, vé
co ban di la dung roi. Feynman di 6 géng phat hién
nhitng dlnh Juit moi cha to nhién, nhung két qua
nhitng nd lwc coa dng, xét cho cing, chi lam cing cb,
1am- vung chic thém nhiing dinh luft hién co trong
mbt cAu tric mdi ma thdi. Ong hy voiig s tim ra
nhiing diu trai nguge chung td nhimng 1y thuyét cil
1 sai, nhung tyr nhién vin uong nganh khing khing
ching to rang nhu’ng ly thuyet ay la ding. Tuy nhién,
miic du éng co the to ra bat kinh d6i v&i nhiing nha
khoa hoc gia ndi tiéng, nhung khéng bao gidr 1a bt
kinh ddi véi tw nhién. -

Vao nhiing nam cudi doi, quan diém bao thi cua
Feynman vé khoa hoc lwong tir dd tr& nén 15i mbt.
Cac nha 1y thuyét thoi thuong bac bd buc tranh nhi
nguyen luén ciia 6ng ve tir nhién, véi thé gidi cb dién
vathé g gioi luong  ti tOn tai song song bén canh nhau.
Ho tin rang chi c6 thé gisi luong ti 12 thuc, con thé
© it c6 dién phai dwoe gidi thich nhw 1a mot loai o
giac xuat hién tr cac qua trinh luong t. Ho cling
khéng nhat tri véi cach ma cac dinh ludt lwong tir can
dugc giai thich: Van d& co ban cta ho la phai giai
thich cho duoc la lam thé nao ma thé gidi luong tr
cua nhung xac sudt lai co the sinhra nhung o giac co
tinh tat dinh co dién ma mdi ching ta du trai nghidm
trong cudc song hang ngay Nhiing glaj thich khac
nhau ciia ho vé 1y thuyét luong tur da din dén nhiing
tur bién triét hoc canh tranh nhau vé& vai tro cha ngudi
quan sat trong md ta tur nhién.

Feynman khong c6 du kién nhin Ling nighe nhitng tw
b1on do. Ong khing dinh tw nhién n01 voi chung ta
ring c4 thé gidi lwong tir 13n thé gigi cb dién déu ton
tai va deu 1 thuc ca. Chi co diéu ching ta con chua
hidu dwoc mot cach chinh xac chiing d4 13p ghép voi
nhau nhur thé nao ma théi./Theo Feynman con duong
tim hiéu tr nhlen khéng pha1 14 di tranh cfi vé tnet
hoc mé 12 phai tiép tuc kham pha nhitng sy that v ty
_nhién, Trong nhung nim gin day, mét thé hé méi cac
" nha thwe nghidm tién budc theo con dirong cia Feyn-
man d4 dat dwoc nhing thanh cong to Ién, khi ho di
vao nhitng thé gidi luong tir moi - - d6 12 thé gidi cla
tinh toan luong t& va mat ma lyong tir.

Krauss di cho ching ta thiy birc chin dung cia mét
nha khoa hgc khong ich ky mét cach la thudng. Su
coi nhe nhiing vinh danh va cac g1a1 thu:ong ciia dng
13 rt chén thanh. Sau khl dugc bau 1am vién sT Vién
Han 14m Khoa hoc qudc gia Hoa Ky, 6ng d4 xin tir
bé danh hi¢u nay vi cac thanh vién clia Vlen Han ]am
da mét qua nhiéu thoi gian d& ban i vé chuyén ai

s& dang duoc chon vao Vién trong cudc bau cit tdi.
Ong cho ring cac vién si chi lo chuyén vinh danh
ban thin minh hon 1 phuc vu cdng chung. Ong ciim
ghét moi tha ton ty tha bac, va ong khong mubn co
mdt su phin cach do dia vi cao siéu cua mot vi¢n st
duoc dung 1&n giita 6ng va nhitng ngudi ban tr¢ hon,
Ong col khoa hoc 1a mot sy nghlop tap thé trong do
viéc giao dyc nhitng ngudi tré ciing quan trong khdng
kém nhfing phat minh cia ca nhin. Nhifng nd lwc ma
dng déanh cho giang day ciing nhiéu khong kém so
voi nhing nd lyc dng danh cho tur duy khoa hoc.

Feynman khong bao givr t6 ra byc bdi mdi khi toi

cong bd mét s6 cac y twdng cta ong trudce khi ong
kip lam Ong noi véi 6 ring ng tranh tranh cli vé

'quycn déng trude trong khoa hoc bai ng theo mot

quy tic don glan “ Thdi thi xi cho nhitng ké x4u
xa d6 cai danh tiéng ma ohung khéng xung dang
Ban thén tdi oung theo quy tic d6. Téi thay diéu do
rét hiéu quéa ddi véi vige tranhi cdi co va két ban Su
chia sé mdt cach rong Iuong uy tin va danh tlcng la
con dudng nhanh nhét dé xiy dung mét cong ddng
khoa hoc lanh manh. Xét cho cing, dong gop vi da
nhit clia Feynman cho khoa hoc khong phai 1a mét
phat minh cu thé nao. Dong gop cia 6ng 1a da taora
mét cach tur duy méi tao diéu kidn cho mdt s6 dong
dao sinh vién va ddng nghiép, trong 0 ¢o toi, lam ra
nhitng phat minh cia riéng m1nh

(Tiép theo trang 6)
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GIOI THIEU CAC ...

(tiép theo trang 13)

PAPAN VA GQ1Y
Bail,

1. Anh thét, d6 1én bing vat va céch L, mbtkhodngf. .

2. Anh thét, d§ 16n bing vét va cach L, mdt khoang 2f
Bai 2, Taco AE = he :£~£“~
i 2 2

H n

1 2
Thiy céc gid tri cia r; van, ta tim dugc
AE=E,~E,=4,09x107"J

Nghia lavach phé nay dugc phiat ra khi electron chuyén
tir mitc ning lugng n =4 vé mirc ning lrong n = 2.
Bai 3. |

1. Thao tac: Lay mét lugng nudc ndngt = 90,0°C &
trong phich d4 ra rdi lat trat vao mét s6 14n . Lan thi
nhat d6 ra mét it da @& tiép xtc voi'toan bd oﬁu kién
& nhiét d6 #,= 10,0°C, khi dat duoc si,i’ cén bang nhiét
thi nhiét do cau kién ting Ién toi 14, b 56 nuéc nhiét
do t, di, thay bang nuéce. nong lay tir trong phich dn
dé tiép xhic voi toan bd chu kién & nhlct dé ¢, , khi dat
duoc sy cdn bang nhiét thi Ilhlf:t a6 chu kién ting 1én
161 1,, 12i mdt lan nita &8 di s6-nwdc nhit do 1, va thay
bing nude méi trong phich...Cir san méi lan thay
nudo, khi dat duoc sy cén bang nhiét thi nhiét d6 ciu
kién lai ting va cudi cling nd dat t6i gia tri cén thiét.
2 - Tinh todn kiém chimg: Gla str 1,200kg nude néng
‘dugc chialam 5 phén | m01 lin d6ra 0 240kg, trong
14n thér nhit, qua trinh t6i khi dat dugc cin bang nhiét
gifta nudic va ciu kién, nude glal ‘phong lu(mg nhigt la

O =cymy(t—=1)
Luong nhiét cAu kién hap thu 1a @) =em(t, —1,)
Do O/ =0, thay cac sb liéu d& bai d cho tinh duoc
=27,1°C
Lan thir 2 cling do 0,240 nudc nong vao, tLrong tu co
=40,6°C

Cac gid tri #; t61 45 lan lugt duoc tinh va ké ra trong
bang sau :

S4 14n d8 nude / 14n 1 2 3| 4] s
Nhiél a6 Khi can - | .
bing £C 27,1 | 406 | 512 | 59,9 | 660

C thé thiy t5 = 66,0°C phit hop véi yéu ciu,
Laru y them Néu 1,200 kg nude néng duoc chia lam
4 phan mdi lan trat 0,300 kg, cac giatri 7, den 1, duogc

" biéu thi trong bang sau :
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Vi cac hat co cung

S6 l4n 46 nude / lan i 2. 3 4

Nhigt dd khi can biing °C (30,3 | 455 | 56,8 | 652 -

Vi 1, = 65,2°C < 66,0°C nén néu 14y céc phin nude
bing nhau dd 18n cdu kién thi 6 14n db khong thé it
hon 5 lan,

Bai 4. Gia thiét tir truéng c6 cuong 46 déu hudng
theo tryc z. Hat phat ra tir diém O di vao tir trudng, cb
thé phén tich vén tbc tao véi true z goc 0 thanh 2
thanh phan: v, theo phuong tit truong va Y1 vudng
goc véi phuong tir truorng, chu y 1a 6 rat nhé nén

v, =vcos@=~v (1) —vs1nr9 v6’ (2)

Vi hat ¢6 thanh phén the do vudng goc vai phu’ong tu
truomg, dudi tac dung ciia Iy tir Lotentz nd s& chuyén

dong tron trong mat phang vuong goc véi Oz, goi R
2 .
Ia ban kinh duo'ng tron thi qBvl = mv—

~R
Chu ky chia chuyén dong tron T = ”I.E' :
. . - X o VJ, L
Do d6 duoe T= ___Zn'm (3) |

I—Iat co thanh phan toc. do theo doc hucmg tir truorng,
thanh phén nay dugce coi la chuyen déng thang ddu.
Do dbng thoi thn tai 2 loai chuyén dong thanh phin
nén hat duge coi 1a chuyén dong xoay tron S¢ theo
phuong tix trudng véi bude 6¢1a A=v.T =vT (4)

vin téc nen bude bc
ciing gidng nhau; lai
vi ching déu xuat phat
tir cing mét diém nhét
dinh nén qua mot sb
nguyén lin budc b¢
(t6i thidu 1a mét budc)
sé cung héi tu tal mot
diém. Chi cin OM
bing 1 hoic i (sb nguyen) lan buoc oc, hat xuét phat

tir O sau 1 (hodic mét s6) vong quay s& hoi tn tai diém
M nhw trén hinh v&.

B

Tddco d=nh,vdin=1,2,3, . .. )
Giai cac cong thirc (3) (4) (5) ta dugc:
= 2mmon ,n=1. 2.3.....

gs S |
D6 chinh la gla tn clia cm:mg d6 cam ung tir cAn tim,
gid tr1 nho nhit img véin =1 s la B= ZZZ,W
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Bai 5. Sau khi day:cua con o Vp =V,c08a (1) Vp, =y sina—gl, (2)

lic bi can, trong mot thoi gian
ng#n ban du, qua cAu chuyen
dorig tron. Qua ciu cb khdi x g
lvong m, thi trong lugng la - ' \
mg, va chiu tac dung cia luc ' v
cang T, gia st trong thoi-gian g '
ngén do, the do tai thoi diem
bét ky 1a v nhw trén hinh vE.
Goi @ ]a goc tao béi phuong
cua diy va trong lwe, ta cd

1
1
1
1
Lo .
1
I
}
.

phwong trinh sau 7+ mgcosa = ;nv 0

Trong qua trinh chuyén dong, co niing bao toan, goi
0 14 goc tao boi phuo‘ng thang dung voi déy con lac
& vi tri ban déu, 14y O 1a diém co thé ning bing 0 thi

—mglcosé =%mv‘ —mg[x—(l—x)cosa] 2

Néu ngay sau khi b can, qua cAu cham dung vao dinh
thi tai vi tri ndo d6 day con 15¢ s& chung va khi d6 sirc
cang T =0, sau do duadi tac dung cua trong3 Iye, con
lac chuyén dong ném xién. Gia thiét tai d6 toc dd qua
chu v = vy, goc gifta day va dudng thang dimg o = o,
tir cong thire (1)

tacod v; = g(I—-x)cose, (3)

Thay vao cdng thirc (2) tim dwoc

2cost) =3(x—1)cosa, +2x (4)

Qua chu chuyén déng ném xién cham dimg vao ditm
C thi hé thirc sau phai dugc théa méin -
(I-x)sing, =vicose, (5) }
g(l-x)sin’ &,

Kint t trong (5) ta duge vi= (6)

2cosa,
!
Tir (3), (6) nhin duoc coser, =

-x(2+\/§)—l\/§}
2

g , thay vao (4)

- 0 cang I6n, cos8 ciang nhd, x ciing cang nho, 6 cuc dai

léf, tir do tim duge gia t‘ﬁ cuc tidu cia x thoa mian:
2 _ .
$(2+3) =31 = x=(24/3-3)] =0,464]

Bai 6. 1. L4y thoi diém bt nhay ciia vin ddngvién 14
t=10, gia si tai diém P trén hinh v& ngudi d6 ném vét
ra khéi tay, d6 12 thoi diém ty. Toa db cia diém P 1a
(xp, ¥p). Trude khi ném vit, toc do cila vén dong vién

14 v, céc thanh phin 1a Yr>V» 14n luot 1a

. 1
Xp =V fpcoser (3)  Vp =Vl sing —Egt:

“)

Y VPy

X

Gia sir ngay sau khi ném vit ra, toc d6 cua vén dong

vién 1a V, cac thanh phan 14n luot 1a V), .V, , toc do

twong d6i cia vin déng vién so voi vét lau, cac thanh 1
phin 14n luot 13 %..#, huéng theo chiéu im ctia truc

x va chiéu 4m cia truc y. Theo dinh ludt bao todn

ddng Iugng ‘ "
MV, + m(]f',,_‘r —yx) = (M + m)v},x &)

u),):(M -I-m)v,,y 7 (6)
Vi phwong clia u tao voi chiu am truc x goc 6 cho nén
u, =ucosd@ (7) u,= sinQ‘ (8
(Gidi cae cong thire (1), (2) (5), (6)va (7) (8) ta duge

MV,.J‘ +m (V,y -

- mucosé
Ve = a+—-- (9
A O
0 :
V,, =V, sina-—gt _I_‘musm (10)-

Sau khi ném vét ra, vin dong vién tir dlcm P chuycn
dong doc theo duo'ng parabol mdi véi tdc dd ban diu
1aV,.V,, , tat thoi diém t (t > t,) the dé va vi ti cia

véin déng vién la . i

If,;zrffx;r;:r}.y"g(r—zu) (.11) (12y.
x=x,+V, (1-1),

_ mu, 13
(vncosa+M+nz]t M+ , (13)
1
w)-3E(-n) (19
Tir cac eong thire (3), (4), (9), (10), (13), (14) ta co

Y=V +VP,, (t_

mu cosé mucos@
x=[vncosa+ MA+m ]t_ M +m ?0 . (15)
‘ . i sin & ,  2musing
= R 16
Y 2[vﬂs1nfx+ +m] & M+m * (16)

Khi vin ddng vién cham dat th1 y = 0 va cdng thirc
(16) co dang

e

be0 a7 -

2_mu sin@
M+m

+m

. musiné
g’ =2\ vsina + H

18
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Nghiém cia phuong trinh 13 -

‘ - 2 . )
. musing : musin ¢ musind
i v sina + - 1
17VSII1(;+.M+H' i\j(o' -M+'m]- .gM+m b
g g

(18) |

Trong 2 nghiém cta céng thirc (18) chi cé nghiém
mang déu “+” 12 pht hop véi d8 bai vi tir cong thire
(12) va (10) ¢o thé tim; duoc thii gian dé van ddng
vién chuyén déng tr diém P (i diém cao nhét 13-

musin@.

v, sine + ( ) ‘nhé hon thoi glan tir khx bat

g
déu nhiy tdikhi cham d4t, thoi gian d6 1a
musing ‘j[ o musin 0]2
¥, Stk g 4 v, 8o+ -
M+m Mim
t= 41
g g

musin
2 t,
M+m

(19)

2. Tir cong thirc (15) c6 thé thiy ring t cang lém, fo
cang nho, khoang cach nhdy duge cang xa. Cong
thire (19) cho thay khi #; = 0 thi t c6 gia tri cuc dai, tir

cac cbng thire (3) va (4) o6 thé biét toa dé vi tri cha

vit lac nem ra la
%=0  y,=0 (0)

Nghia Ia tai diém ban diu ciing 13 khi bat diu nhay
ma ném vét van ddng vién co thé nhay xa hon mét
chiit. Tir cng thirc (19) co thé tinh dugc quing thoi
glan tir khi van déng vién bit dau nhay. toi khi roi

xubng ditla T =22 SRE 5 M usind

g M+m g

Lay £, = 0 vat=T thay vio congD y thire (15) culy nhay
xala S .
' o 2,02
. v Fsin 2o 4 2mvnu sin(G-Hz) mu sin 20
{M +m)g (M+m) g
@y - |

Co thé thiy néusinle = 151n(9+a)—lsm26' 1

tic lakhi o = 0 = E " thix c6 gia trj cuc da1 nghla

la vén dong, vién nhay 1én theo phucrn;, tao voi truc X
g6c 45° vangay sau khi nhay ném vét ra theo phu(mg
45" so voOi truc X thi s€ nhay duoc xa nhit, khoang xa

nhay.du'(_yc la xm :_ﬁ . 2mv0 N m’ u
. " g (Memg (M+m)g

Bai 7. Khi dién ap la U, lwc dién tnrong ma hat nhan
Uwg qu , thay cong thirc
 2Im

duge 13 =1 va gia téc 1a a,
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| nay Vao dang thire dé. bal da cho ta co dang thic
'fgw——aea ) R

' Bay gio ta phén tich xem trong khoang tir 0 t&i T/2,

dudi tac dung cia lyc dién trirdmg, cic hat dugc sinh
ra vao hic nao thi ¢b thé & duoe ban A, sau do tinh
s6 hat nay. : :

Céc hat dlroc sinhratait=0 chuyen dong 61 ban A
véi gia tbe ay, satl khoang T/2 ; hat chuycn dong duorc
quing dudng x , so vl cong thuc (1) ‘l‘.hl

x=%%(§J>l(@

Nghia la hat dugce sinh ra tai t = 0 thi sau thoi gian
chua bang T/2 d4 téi ban A. Trong trudmg hop U,
Uo, 2id st cac hat viva t6i A duoc sinh ra tai ¢ = ¢, th:
tat nhién 1 trude tién ching duoc dién ap U, tang tbc
trong khoang théi gian Ary, sau d6 bi dlen ap -2U,
lam giam toc d& khi tdi A t6¢c do vira viin bang O
Dung dl vad, & chi sy thay le vi tri trong 2 quiing
thoi gian nay, v, dé chi tde 6 tai diém cudi trong Afy,
no cing la toc d6 ban diu cia thoi khoang sau, theo
cong thuc vé chuyén déng bién dbi déu ta co

d, =.-2-a0A¢1 (3) 0=V +2(~22,)d, (4)

Laido v, =aqAl, (5)d +d,=1 .(6)

”m

7
t+At = (7
| > 0

Dung cac cong thirc tir (3) dén (7) va cong thirc (l)

giai duoc ¢ “%

Didu d6 cho thdy trong treomg hop Vs =Us cachat

duoc sinhra trong thoi khodng tir t = 0161 t = T/4 (néi
chuin xac 13 t<T/4) déu ¢6 thé toi ban A

A ¥ A aa » . ‘ . ’
bé tim hiéu chuyén dong cla cac hat dugc sinh ra

trong thoi khoang %:— << I, , trurde hét ta gia s ¢o |

mot hat ding vén & gﬁn'béﬁ A, dudi thc dung cia dién
trudng U, =~2U, s& chuyén déng tir A 16i B, néu
sau khoang thoi gian T hat toi B thi 27 = -;— 2a,)z*

. . A ] X 31
Can clr cong thuc (48] tim dufc;c T= 5 =T

Tu' do thay rang tht ¢ ca cic hat dirng yén nim trong khu
vire tiy MN t6i A, néu thoi gian chiu tac dung ctia dign
treong U = -2U; lon'hon 1 thi déu téi duge ban B
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TIENG ANH VAT LY |
ENGLISH FOR PHYSICS

Problem. A uniform metal plate has a length 4R.
The plate is bent in half at right angles and placed

- on a horizontal cylinder of radlus R as shown. The

top half of the plate is
horizontal. The cylin-
der is fixed.- What is the.
minimum coefficient of
static friction p, between
the plate and the cylinder
that allows the platc to re-
main at rest? :

Solution. We start by
representing the forces
in the following dia-
gram (assuming that
the total mass of the
metal plate is 2m);
In static equilibrium,
we have:

N, +F, =2mg
k=N,
since ZP =0

' H < uN,
We can also observe that: ‘
o - - F, < uN,

And by using torques with reference to the point
where the plate bends: ‘

N,R=(mg+N,)R, since 3 r=0

From the above equations, we get can get the fol]owmg

F, = uF
‘F';+F2=mg I ﬂmg
. ] 1_;1

For the minimum cocfficient of static friction, we
must use the first equation and also the above ine-
qualities in the form of equalities:

F+F=mg F,=pF F =75

—H
By substitution, we can conelude that the minimum
value is; = J_ 1:::04

TU MOI:
uniform metal plate: tm kim loai dong chét
hent in half: ubn & gitia .
at r;ght angles thanh goc vudng
The top half of the plate: nira bén tre.n cua tam
static friction: ma sat nghi
to remain at rest: vin con dimg yén

assummg that the total mass: g1a st khoi ]uong toan
phin (cia tam) :

torques with reference to; mbmen lue d6i voi

also the abave mequahttes ci cac bat ding thuc o
bén trén

in the form of eq_ualities.' dudi dang déng thirc

Cac hat xudt phat tai t = T/4 dudi tac dung ciia dlen
truomg Vs =l deu chuyen dong nhianh din t5i ban
A, thai gian gla tbc 1a T/4, tiép do dugi tac dung clia
d_lon treong U=-2U, g5 chuyen dong cham dan vi
théi gian giam téc bang 2 14n thoi gian ting toc nén

* tb¢ d6 cua hat sau khoing T/8 s& bing 0, do dé thsi

gian hat tiép tuc chuyén'dQng tdi B duai tac dung cla
di¢n truomg U==2U1a
1., 1. 3. 31

g =AT iT=2T=2.-T
2

§ 8 2 4

Vit;>tnénhat duo’c sinh ra tai t T/4 cubi cing sé
16i ban B (nol chudin x4c 13t < T/4) va khdng quay lai
ban A nitd. Céc hat sinh ra trong khoang t1on hon T/4
nhung nho hon T/2 duge dién trumg Vs =Usting t6c
trong thai gian nhé hon T/4, sau d6 duou tac dung cua

dién truomg Us=—2Us  thc 6 giam toi 0 trong thai
gianithd hont=T/8 va duou tac dung cia dlen trudmg
U, =-2U, thi gian dé n6 c6 thé dich chuyén t&i ban

Bla r'>—T—lT=r,

nén tit ca ching cudi cung deu dung lal tren B va
Khéng trd lai A niva.

Tir cac phén tich trén thiy rang trong tit ca cac hat
dwge sinh ra 6ir t = 0 to1 t = T/2 chi nhitng hat duogce
sinh ra trong khoang tir t = 0 t&i t = T/4 ¢6 thé toi ban
A, vi co hoi thoi gian danh cho vide sinh ra cac hat
mang dién 14 nhu nhau nén s§ hrong hat t&i ban A 13
N=320 x_-l‘; =80

s
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TIiM HIEU SAU ..

. (tiép theo trang 4)

Nhur vy, thgrc‘té dién |

~dung di thay dbi, ma R [

cu thé 1a tang 1,5 1An. ERIIND

Vay ta phai giai thich - ";_—:—_,_-q
diéu nay nhu thé nao? : C'[_j:j_r:D

Hoéa ra nguyén nhén | - RS [

cua toan bd chuyén
nay la & dién truéng
bén ngoai tu dién. :
Duo: tac dung cua
dién trudng nay da dién ra sw phén bd lai dién tich
trén hai tAm bén ngoai, két qua 13 tAm a frén ciing tich
dién dm va tarn b & dudi cung tich dién duorng (Nhin
tién n01 thém rang tir H.3 co thé suy -ra iéu mét trong
hai tAm bén ngoai duoc ndi véi mét ban cia ty dién
d cho bing mot day din thi dién dung sé bing 2C,).

Nghich Iy 4, Gia sir chiing ta ¢6 hai -ty dién gidng

nhau (thim chi khéng nhit thiét 14 phéng) c6 cing

dién dung C. Mot trong hai tu duroc nap dién dén dién

tich qﬂ, con tu kia chwa nap dién. Nang lugng dlon
2

Go_ +0
2C

Bay gxo mic hai tu song song véi nhau. Khi do tong
dién tich cia cic tu vAn con nhir trudc va bing o, con
dién dung clia b hai tu 12 2C. Va niing Iwong cia bd

tu.bay gitr bing W, - ‘g)c) - ; .

duoc lu trit trong céc o ty dién bang W, =

Véy mdt nira nang hwong dy trix trude d6 dé bién mét
ch dau? (Lwu y ring khi mao hai tu véi nhau khdng
t6n mot cong bén ngodi ndo).

Dé tim hiéu nghich 1y nay, ta hiy xét trudmg hop khi
hai tu dwge mic v&i nhau qua mot dién ird R (H4).
Khi phéan b6 lai dién tich trén céc tu 58 c6 dong dién
di qua R, va do do, trén d6 c¢6 toanhiét Jun. Va ¢ diy
duorng nhu moi chuyén di tr¢ nén 16 rang. Nhung
liéu vé& mit dinh luong co phw hop hay khong? Muon
biét, chiing ta phai tlen hanh tinh toan.

Dé tinh lggng nhidt R

toa ra, ta phai tim sy . e

A a1 - K

phu thude cua dong '_—"EI

dign vao thdi gian., .. 9] C L€
Ky higu dign tich . "~ . | ‘|’

cua tu bén phai trén ~

néo do sau khi déng
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" khoa Ia g. Khi d6 dién tich cla tu bén trai ciing & thoi

dlem ay bang (g -
tré R bang

IR AR
R C C
Néu chi y ring, theo dinh nghia, dong dién bing 46

bién thién cia dién tich trong mot don vi thoi gian
(tirc dao ham cua dién tich theo thorl gian): i= Fq thi
.

dq.

g), con dong dién chay qua dién

(qo ;.iq)

_ ta nhan duoc phuorng trinh sau —+ —2—q = qu

dt RC - - RC

S& la thudn tién hon néu ta viét phuong trinh theo
cu'orng dd dong dién chu khong phal theo dién tich.
Muén vay, ta lay vi phén hai vé phuong ttinh trén
theo thoi gian va nhin duoc phuong trinh sau:

Lay tlch phan hal vé phuong trlnh thu hai & trén, véi
hru y ring & vé trai tich phan dwoc 14y tir gid trj ban
dau i, ciia dong dlen dén pia tri i(t) chia nd & thoi diém
dang xét, con & vé phai tich phan duoc Ay tir 0 dén t,

_ . . 2 . . n
ta du’gc ]m(t)—]nzo =—lEEt hay z(t) =_f‘_’? ZII(.RC]
Gid tri i cla dong dién & thai diém ban diu duoc xac
dinh nho' cac 1ap ludn vat Iy sau: tai thoi didm ban diu
ty difn bén trai d& duoc nap dién dén hidu dién thé

'q(}/C con tu bén phai chua nap dién, béi viy d0 giam

dién the trén dién tré R cling dung bing QOIC Tir do
suy raj; = qof(CR)

DG4 thi ciia ham 887 = i(f) dwoc vé trén H. 5 Nhung
ham nhir thé nay duoc goi 1a ham e-mi va rit thuong
gap khi giai cic bai toan vat ly. Thoi gian 1 ma sau dé
cuo‘ng d6 dong dlen giam di ¢ 14n, duoc goi 13 hing
s6 thoi gian cda :

h¢. Trong truomg -
hop ctia chiing ta

T = CR/2. DPién .
trd¢ R cang nhd
dong -dién tht -
dan cang nhanh,
Bay gio ching ta
con phai tinh nhigt lu’ong tbaratrén R

0=[#(

Nhu vay, bat k& R 14 thé niao mét nira ning lu'orng ban
dAu clia hé- da duge chuyén thanh nhiét, con' nira thir
hal dll‘OC bao toan dum dang nang lugng dién cia cac

i

|

Rdr-— qo J‘ _4.I!{Bc)dt=—°—=lwr!"
R 4C 2
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tu dién sau khi d4 phan’ bo lai dién tich. Diéu nay co
ngh:a 14 viée tinh toan chit ché & trén cia ching ta da
hoéa giai hoan toan nghich 1y ban dhu.

Biy gid ta phai ndi vai 1oi vé tru'omg horp gi6i han R
— 0. Bidu gi s6 xay ra khi ta méc cac ty dién bing

. chc day din ly twdng? V& mit hinh thic thi két qua

ciia ching ta van c6 hiéu luc vi n6i chung két qua d6
khong phu thudc vao R. Nhung khi d6 thi ning luong
‘bi mAt mat” di toa ra & diu va du6i dang nao?

T4t nhién, trong trrong hop glm han nay, khong cé su
tda nhiét Jun, nhung sw birc xa song dién tir lai bt diu
dong vai trd quan trong. V&i dong dién trong mach
blen dbi nhanh thi trong mdi.trudng xung quanh s&
xudt hién dlcn tir trudng blcn thién va mdt nira nang
luong ban déy da bi truong dién tir ndy mang theo.

Cung can lwu ¥ réng, trong trudmg hop do, phai tinh
dbn hé s8 tu cam cia day din, da ring no khéng lon.
Khi d6 mach ban dau cua chung ta gibng voi médt
mach dao ddng voi do tat dén it nhé, nhung khéng
vd cimg nhd. Nhu vy qud trinh phén bo lai-dién tich
cla cac tu ¢6 dic tinh dao dong va su birc xa nang
lwong dién tir ra moi trrdng xung quanh 1 khong thé
b6 qua duge.

Con mot nghich ly nua rit glong vai ng}uch ly trén,
vi ban hay tw giai quyét lay.

Bai todn 2. C4 mgt tu dién chu’a tich dign cé dién
dung C va mit nguon dign co s.ddE. Mic cde bdn
ciia tu voi cdc cuc cia nguon dién. Khi do trén cdc
ban tu s& xudt hren dién tich g = CE, Vit ti ¢6 ndng
lwpng la W= CE’/2. Dong thoi ngudn thuc hién mot
cong A =gk = CE2 Ta thdy ngay W A2, Vay mot
ntra céng ma nguon thuc hign da bién di ddu mdt?

Nghich 1y 5. Mot tu dién phing cé dién dung C véi
khéng glan gura hai ban tu 1a mot chat long dién
mbi voi hang s dién méi £ va duoc tich dién dén
higu dién thé U. Khi dé tu ¢6 du trit mdt ning’ luorng
bang W1 =gCU/2. Sau d6 tu duge ngit khoi nguon

- dd chat }ong ra, va sau do cho tu phong dién. D¢

dang thiy ring khi ty phong dién, niing luong toa ra

law,= PeUin= er (vi dién tich ctia tu ¢ = eCU

khong dbi khi @b chit long ra, con dién dung by glor
lai bing C). Két qua nay c6 nghia 1 ning lugng ma tu
giai phéng khi phong dién lai 16n hon ning heong ma
tu nhén duoc khl ngp dién. Vi du, véie =2, W, = 2W,.
Va thé 1a lai xuat hién tinh hubng nghich 1y}

Mic du bai toan vé sy phong dién cla tu trong d6
khéi dién méi duoc bo di theo cac phuofng an khac
nhau da duoc biét rat 13, nhung nhiéu ban lam bai
thi vin cam thiy thit su ling ting khi phax giai

quyet nghlch ly nay. Thyc ra, cach giai thlch & day
rat don gian.

Khi dura khéi dién m6i ra khoi mét tu dién da tich
dién, ta d phai thuc hign mot cbng duong, vi khbi
dién mai bi hut vao trong ving ¢6 dién trudng manh
hon (& gifta cac ban ty). Do cbng ducng nay cua
ngoai lyc ma ning luong cia tu dién ting:

W, W, = A

gt

Trong trudng hop cua chung ta, chat leng dién moi
chay ra khoi tu dién dwéi tac dung cla trong lue, boi
vay nang luong cua tu dién ting mot Iu'cmg ding
bang cbng cua trong lyc. Néu tu tlong sudt thoi glan
do van mac vorl ngudn, thi ta con can phai tinh dcn
cong ciia ngudn dign nira: W, —W =4, + A,

Pay chinh 1a bifu thirc cha dmh haét bao toan nang
lwong ddi véi mét tu €6 1ap (va néi chung. 361 véi mét
hé tinh dién bit ky) khi co mit cac ngoai lye thuc
hién cong. -

Bai todn 3. Ban hiy thu tur tlnh cong ciia ngoai hre
(Angl) vacdng cia nguon d:en (Apgyes.d. d.Ekhi cho
chat long dién moi co hing sb dlcn mdi € chay ra khoi
tu mic voi mdt ngudn dién. Cho dién dung clia tu khi
khéng gian gifta hai ban ty 12 khéng khi bang C.

- Néu trong hé ¢on co dién tror thudn thi con phai tinh

den nhiét toa ra trén dién trd d6. Trong trudng hop
tong, quét do; dinh fugt bao toan nang lwong s dugc

viét dudi dang A, Q= AW-A

ng.1

Tac la cong do ngoai lyc thyuc hién trir di nhiét toa ra
diing dé lam ting dién ning cua hé va chbng lai cong
ngoai lyc,

Va.cudi cung 12 mt s bai tAp nita d& cac ban tw giai.

BAI TAP

4. Trong mdt tu dién phing, mdi ban tu ¢6 dién tich S
va khoang cach gifra hai ban la d, ngudi ta 6 dét mét
tdm k1m loai day 1, song song v&i cac ban tu. Tu dién
dugec mic voi mét ngudn dién co s.d. d la . Hay xac
dinh cong cén phai thuc hién dé kéo tdm kim logi nay
ra khoi ty dién. Xét hai truong hop:

a) trude khi kéo tim kim loa1 nay ra, tu dién dugc
ngit khoi ngudn;

b) trong sudt thoi gian, tu ludn duge méc v&i ngudn,

5. Hax tu dién gibng nhau cung cb dién dung fa C
mdi ty dcu dwoc nap dién dén dién tich g, rdi bi ngit
khéi ngudn. Sau dé cactu duoc 16ng vao nhau theo
hai cach nhu ch: ra trén H.6. Tinh cng can phai thyc
hién trong, mdi trudng hop Cac ban tu dugc xem la
manh con khoang cach gifta chiing 1a nhu nhau.
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6. Hay xac dinh Iuc

Hmll
twong tac cpc dai /

gitta cac ban cliia mdt c E]

tu dién phing (c6 dign
dung C) va lugng-
. 7. Cho khoang

nhiét tda ra trén dién
trd R sau khi dong
khoa K, néu biét dong
dién cyc dai trong mach la 1, (xem H
cach giita cac ban tu la d.

LOIGIAI
1. Bé danh gid chung ta thira nhin rﬁng khi dich
chuyén cac ban tu ra xa nhau mdt khoang ¢ kich
thudc dai a=+/§ cba ching thi dién trudng vin cd
thé coi gan ding Ia déu, do dé hiéu dién thé ting a /d
1an. Khi hai ban tiép tuc dich chuyén ra xa nhau nita,
thi dién truong khong thé coi 1a déu duoc nita, dong
thoi & nhitng khoang cach rat Idn, dién trirong & moi
ban ty thye té tring vdi trwdng Coulomb. cia dign
tich diém, con dién thé ctia mBi ban tu khdng con phy
thudc vao sw.c6 mit cia ban thir hai nita. D& danh gia,
ta co thé xem ring & nhiing khoang cach 16n hon a,
dién trudng gin véi trwong Coulomb, nén néu tiép
tuc hat bz’m ra xa hlcm nifa, hidu dién thé s& ting mot
a

luong- 2

7 a Z;r d
véi g 14 dién txch ciaty, con Ag= % chinh la hlcu
Eq

dién tl:é ban ddu. Tir d6 suy ra ring hiéu dién thé t:?mg
chi yéu & giai doan diu, khi khoang cach hai ban ty
¢ kich thudc dii cua ban. Cin nhin manh ring két
quéa cua chung ta — tic higu dién thé ting a /d 1an,
nhan ducrc nhd mdt mé hinh don gian — chi la mét
danh gia v& ¢ cua dai lucmg

2. ‘M5t mira cong ciiangudn bién thanh nhigt.
3. Khi cho chit 16ng chay rakhoi ty (lyu ¥ tu vAn mic
voi ngudn c6 s.d.d.E) thi dién tich cta no thay ddi
mdt lucmg Ag=C(1-£)E <0, Didu nay c6 nghia la
ngudn thue hién mét céng

A, = EAq—_—C( —])E <0

va ning luong cia tu thay ddi mot lugng

AW =~(£-1)CE* /2 <0 Ty d6 suy ra:

s& 143 THANG 7-2015

VAT LY & TUGI TRE

(e-1)CE*

A;gf”AW An 2 >0

a)ﬂ Trong truong hop nay, dién tich cia ty khong thay
d6i. Boi véy:

CE2 q2 C2E2 C
W = 1 —, w = = 1 :—l
1 5 2 2Cz 2, ¢, W, W, >W,
, &85 &8
trong 46 C, =—2—, C, =—2—.
g, Yd-1) " 4
DDVaYA,.g;=M"W=W[Q41J=£i g,5d
) 2
: G, 2 (d—l)

b) Trong trudng hop nay, higu dién thé dugc giit

nguyén, khéng dbi. Khi d6

W, = CE’ W, = G,E?
2

A, =0gE=E*(C,-C)<0

» W, <W,

E? :
Angf (W W) A"f?(C:—Ci)——EZ(Cz_C])

E E' g8l
= C - )= 0
(G-c) 2 (d-1)d

DE nhén thay ring cong cia ngoai lyc (Apgy) trong
trrémg hop déu I6n hon trong trudng hop thiy hai.
Gia sit khoang céch giita hai ban canh nhau bat ky 1a
d7/2 (xem H.6). Ky hiu o 13 mft d6 ndng lugng (tirc
niing lugng chira trong mét don vi thé tich) cua cac
tu dién dé nap dién. Khi d6 ning luong ciia hai tu da
tich dién truée khi dua dén gén nhau bang W, = 2Sdw.
Khi d6, cuong d6 dién trromg & gilra hai ban bén
trong ting 2 1dn, do d6 mét d6 nang lwong tang 4 1in
(w=6,E"/2); va W, = 2s§w +S%4w_ = 38dw

q?.
W,-W =sdw=L 50
i 2C :
Tuong tu, ddi véi tredong hop b, ta nhan duge
'2.

W2 = Sdw a A"H-l" =VV2 —VVl_z _de -_—_.g_c. <0

Tir do suyra A, =

6. I, = U/R, trong 86 U 1a dién ap ban ddu cia ty.
Boi vy,
2. ' 2
F _lcur 1 C(1,R) ‘ CU? _ C(IDR)Z
2d 2 d Y3AT 2 2

Luwgng T (suu tdm va gici thiéu)
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TINH TY NHIEN TRONG
| VAT LY HOC

Ho&ng Ngoc Long, Vién Vit ly

Trude tién phai nhdn manh ring nhitmg quan diém
trong bai nay 14 quan diém riéng cha tic gia.
Véi vige phat hién ra hat Higgs co khm luong gan
125 Ger'c dd tao ra nhimg thao luan kha s6i ndi

trong cdng ddng cac nha vét Iy hat co ban vé tinh ty
nhién (naturalness). Vay tinh ty nhién 1a gi?
Ta hiy dua ra dinh nghia nay tit Wikipedia: In phys-
ics, naturalness is the property that the free param-
eters or physical constants appearing in a physical
theory should take relative values “of order 17, Trong
vt Iy, tinh tu nhién 1d tink chdt ma mét tham sé hodc
mdt hang 56 vdt Iy xudt hign trong Iy z‘huyet cdn ¢6
gid tri xdp xi 1. Noi nom na la nhitng gi gdn voi don
vi (1) dwoe goi la ty nhién.
Trude tién ta hiy quay trd lai nhiing nm 80 cia
thé ky trwde. Khai niém tinh tir nhién (TTN) dugc
hai nha v4t Iy hoc ndi tiéng Wilson va t'Hooft dua
ra. TTN cong rihan gifta hai dai lugng khong co sy
chénh l&ch (threshold) qua lon.
D& hidu tai sao o khai niém TTN trong ly thuyet

trudng —- cong cu md ta vét Iy hat co ban, ta hély diém

qua nhiing chi tiét-quan trong cia ly thuyét nay. Do
¢6 kho khin trong viéc md ta cac hat ¢ kich thude,

ngudi ta phai coi cac hat, co ban 14 khéng c6 kich
thudre, hay néi mdt cach do‘n gién: ban kinh cic hat co
ban phai bing 0. Miit khac cac hat co ban lai c6 khbi
Twong, nén khéi luong riéng bing khoi hwgng chia
cho thé tich (bang 0) s&la vo ciing. Theo ngdn ngit
chuyén nganh ngudi ta néi rang & day co sy phan ky
hay la v0 tén, v6 han. Ngoal ra, ban kinh ciia cac hat
co ban béng khong con din dén nhiéu su v6 han khac
nhu mét do didn tich, thé Coulomb, vv va vv. Piéu
nay din dén: cac v6 han (phén ky) ludn ludn xuft
hién trong ly thuyet trromg. Hon nita cac phan ky
nay lai la chdng chit (d& nén nhau). DE giai quyet kho
khiin c6 hitu trén, ngudi ta nghi ra cach khic phuc
bing cach: coi cac dai luo'ng ban déu (ng la trdn -
bare) trong 1y thuyét nhu khéi lugng, hing sb twong

tac,... 1 vd cing va chung hit cac phin ky trong tinh
toan dé cudi ciing cho dai Twong do duoc 1a hiru han. Vi
du: Khéi hrong ciia hat Higgs — hat ciia Chua m?%; duge
tinh bai cbng thirc kinh dién m% = m] +8m}

trong d6 m;, 14 (binh phuong) khéi lrong quan sat
duoc cha hat Higgs (= 125 GeV), 7, lakhodi lugng
trdn ban déu trong 1y thuyét béng vo cing vasmy, 14
va cung xuit hién trong cac tinh toan bic cao theo ly
thuyét nhiéu loan. G diy ta thay c6 su xudt hién cia

hai foai dai lugng; mdt 14 khdi lugng hifu han cia hat
Higgs va thir hai 12 dai lugng cuc 1ém (Smj; ). S8 latyr

nhién, néu dai lwong phén ky kia(dmy,) bing 0. May
thay trong cac ly thuyét siéu doi xting ta khdng ¢b cac
dai lwgng phén ky (bac hai) nay. Khai niém tu shién
sau d6 con lan sang cac linh vic khac nhu Vii try hoc.
Noi tom lai thé gidi 1a tw nhién, néu moi vat ddu san
san nhw nhau. Quan diém nay da dugc sir dung nhiéu
trong cac ly thuyct siu dbi ximg, trong Vii tru hoc va
trong cac ly thuyét hiéu dung.

Tuy nhién khi phat hiénra hat Higgs vo1 kh01 lugng
125 GeV/c da dua dén mot két qua rat khéi hai. Do
la hang sb twong tac Yukawa cila top quark —mét hat
chi xuit hién & nhimg may va cham c6 ning Iuong rht
rat 16n nhu Tevatron hay LHC thi lai coi la ty nhién
(Vi no gan bing 1). Trong khi do clectron [a hat
chiing ta bat gip & moi noi thi hing sb twong tic Yu-
kawa ctia no bi coi 1a khong tu nhién (vi n6é nho c&
1phan tridu). DE 16 hon ¥ nay, ta quay trd lai véi md
hinh chuén (MHC) — mét thanh c6ng ryc 18 cia vat
1y hoe thé ky 20. Trong MHC, khéi luong cia cac hat
(m) ty 18 vdi hing sb tuong tac Yukawa cia ching
(h), nghia 1a; m = h¥. @ ddy ¥ la trung binh chén
khong cia trudng Higgs co gia tri bing 246 GeV. Ma
khéi luong cﬁatop quarklam, =175 GeV =17510°eV
nén hang sb tirong tac Yukawa cia top quark h cb gia
tri gn bing 1. Trong khi d6 electron co kh01 lucmg
m, =051 MeV =0,51.10°eV .

Suy ra m/m, = 3,5.10°. Electron xudt hién & moi noi,

trong cac mang tinh thé, trong cac dong dién, vv. Con
top quark chi dwgc phat hién mét cach glan tiép trong
cac may dic biét. Hon nita electron 13 hat bén, con top
quark c6 thoi gian song cwe nhé vi né ludn phén rd ra
cac hat khac.

Trér lai vAn d& v& khéi lugng ciia top quark. Ta héy
nhin vao khdi lwong cia 6 quark tir nhe t6i ning:
quark u c6 khéi lugng m, = 2.3 MeV, quatk d ¢6
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khéi Iuong md = 4.8 MeV, quark s co khéi luong R

m, =95 MeV, quark ¢ co khéi lwgng m_ = 1.275 GeV,
quark b c6 khdi Jugng y = 4,66 GeV va top quark
t theo suy doan co khdi Juong & 10 GeV. Nhung
trén thue t& né ¢b khdi lwgng ning gép hon 10 lin
du doan: = 175 GeV. Tai sao top quark ning
dén viy did la cau hoi dit ra cho cac nha vit 1y hat co
ban. Thé ma TTN lai coi top quark 14 tw nhién con
¢lectron 1a khong ty nhién vi n6 qua nhe? Chinh vi
diéu nay ma di cé nhidu tranh luén v& TTN trong thoi
gian Qua. ‘

Trong ly thuyét hat co ban, moi ngudi cam théy khéng
tur nhién, khi mét hing s6 tuong tic bdng dung qua nhé
50 voi cac hiing s6 khac v ludn tim cach giai thich didu
nay bing cic nguyén Iy co ban nhu dbi xing, vv. Nhu'ng
néu bd qua nguyén 1y tw nhién, ta s& chip nhin diu nay
rat dé dang,

Theo t61, khai niém tw nhién cin phai xem xét lai. Ngudi
Vidt nam véi chidu cao khoang Im 55 dén Im7 1a tw
nhién, trong khi d6 ngudi dan Béc Au thi chidu cao tir
Im7 — Im85 méi 12 ty nhién, Mbi mét loai hodic vit co
kich thude dic trung: hat c4t phai rit nho c& mm, con da
lat dudng cb kich thude ¢ em. Va thé gidi 13 i nhién,
néu trong né tdn tai nhimg con vat cwc 16n nhw voi va
nhiing lodai circ nhd nhu chudt, kién.

N

r‘irfﬂarfw TIEIIE .

T yong tw nhign phaz co cd voi Idn chudt

Theo TEN trong vat ly hoc thi gitta canh donf, moc kén
qua dbi 13 khong tw nhién, con theo the gla bai nay do
chink 13 tw nhién. Bén canh dinh mii cao ngt 13 vire siu.

: :Day 14 tr nhién, va cAu hoi phai chang TTN trong vat ly
" hoc 14 khong ty nhién lai hién hién Hic nay.

5& 143 THANG 7 - 2015

VAT LY & POt SONG

SUNG CUON DAY DPIEN TU
Nguyén Xuan Chdnh

Bén canh cach phong bang dudmg ray dién tir ma
chung ta dd tim hidu & hai k¥ trudce, con ¢ cach
phéng bing cudn day dién tir rét phé bidn.

- 1. Nguyén 1y hoat dong ciia siing cufn diy diéﬁ tir

~ Céch phong nay dwa trén dic diém cia cudn day dién

khi c6 dong dién chay qua tr& thanh nam cham dién,
it cac vt co tir tinh vao gifta cuén déy la not dién tir
truomg manh nhat. Cong cu & phéng bing cudn day
dién dugc goi 1a siing cubn day (coilgun). Cé hai loai:
siing mét cudn diy va stng nhiéu cudn day (hinh 1).

cudn diy dién tir

b cép dign_
va tidn khién
Hinh 1. Sing cudn ddy dién tir

‘Cau tao v nguyén 1y lam viéc cia sing mét cudn
-day nhur sau:

Ong phong lam bang vét lidu phi tir, quanh bng co
mbt cu(im day d}cn Pan hinh tro hodc toin bd hodc
mdt phéin lam bing vat ligu sat tir 1a vt liéu tr thanh

" nam chim khi ¢6 tir tredng tic dung. Ban ddu dan diit

trong dng gin cudn diy dién, D& phong dan ngudi
ta dong dién vao cudn diy, cudn day trér thanh nam
cham dién hut dan sit tit, dan cang gan gifta cudn day
lwc hiitt cang manh. Nhung khi dan dd vao chinh giita
cuén diy, la kic luc hut dan manh nhat thi phai ngat
dién ngay d dan tiép tuc lao t6i theo quan tinh. Néu
khéng ngit dicn kip thoi, xu hudng cudn day hat vt
lidu sat tir vao chinh gifta nén dan s& bi kéo ngudc lai
khong tu do chuyen dong theo quan tinh dwge. Nhu
vy dm v6i sing chi ¢ mdt cudn déy, dé phéong dan
phai cip dién dudi dang xung dong dién: cho dong
dién 1én chay qua cudn diy trong mdt-thoi gian xéc
dinh rdi ngit ngay dong dién. Thudng ding ngudn
dién lwn trir nhu dc quy, tn dian co dién dung 16n nap
dién cho no rbi dién khlcn dé phong dién qua cudn
déy trong thoi gian cén thiét. ‘

Cén ¢hi1 y la khi dan véo chinh gilta cudn day, tuy di
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“d6 luc tac dung
" yéu di. Hon nira

~cubn diy lén
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nght dién nhung vi dan 13 vit ligu st tir nén khi tiép
tuc phéng nhanh ra xa theo quan tinh thi trong cudn
day sinh ra dong dién cam tmg di theo chiéu nguoc
lai. Ngucn ta phai b6 tif trong mach cac di6t chan lam
han ché cac dong cam u'ng dd dé bao vé mach dién,
chong qué nhiét, chong mét dién cho tu dién. Stng
nhiéu cugn day co cau tao nhw nhiéu sung mot cudn
day ghép ndi tlep, moi cuon day c6 ngubn cap dién
va mach dong ngt neng Dé phong-dan, ban dau khi
dan & gan cudn thir nhit thi déng dién cho cudn thir
nhit hat va tang tdc cho ‘dan. Dén khi dan vao gifia
cudn déy. thir nhét thi ngit dién dé dan lao t6i theo
quén tinh dén dau cuén thi hai. Péng dién cho cudn
thir hai khi dan ting toc dén glua cudn thir hai thi ngat
dién dé dan theo quan tinh dén dau cudn thi ba..

clr thé tlcp tuc cho dén cudn cudi cling. :

pé d& thay wu viét cha sing cudn diy dién ti, ta
nh¢ lai rang & sung dudng ray dién tir, lwc day la lwc
Lorentz, thanh din gén véi dan bi day theo phucmg
vudng géc véi tir tredmg va thanh din fudn phai tiép
xtic dién véi hai thanh ray. Khi dan dat t3c d8 cao thi
d& xay r4 phong dién & chd tlep xuc Iam hr hong bé

" miit ray. Hon nira dan phai chuyén dong trong khong

khi, luc ma sit v6i khdng khi can tr& chuyén dong
ciia dan, Iyc can cang 16n khi toc d6 cang cao.

e sting cudn ddy dién tir, dan st tir luén chuyén dong

trong 6ng phong ddng truc véi trae cac cudn day, bi
lwe hut tac dung doc theo truc do Khong cd ma sat
dang ké voi thanh bng va néu can co thé tao chin
khong trong Sng nhdr @6 Iyc can khong khi rat it.
Nhuoc dlem cha sung cuq)n diy dién tir 14 phai c6 hé
thong didu khlcn dong ngét dién phite tap. va tinh vi
aé phat ra nhitng xung dién manh thich hop cho tirng
cudn diy va theo mét trinh tur ph01 hop chit ché cho

cac cudn ddy. Mubdn dan tang td¢ nhanh thi xung dién

phai manh nhung manh dcp mot murc nao do thi lai
gay rabdohoatir
dbi voi phin sat.
tr cGa dan, hic

lén dan s& bi
dong di€n qua

ciing bi mat mat
nhiéu do tod
phiét theo hiéu
ung Joule.

Hinh 2. Sing nhreu cudn ddy dien tir. Méi cugn day
(6 dudi) duwoc cdp dign thong qua mét tu dién fo.

Mot dang khac coa sing cudn diy dién ti 1a sing
cudn day dién tix cam tmg. O day thay cho vat licu sat
tir & dan dé tir tnrong ciia cudn day dién hit, ngudi ta
1am dan bang vit liéu thuc‘mg’ nhung co mot vc‘mg kin
bang vét 1idu din dién t6t. Khi dan lai gén cudn day,
bién thién tir tnrcmg sinh ra trong vong kin dwgc lam
bing vit lidu dAn dién sinh ra dong dién cam tng,
lam cho vong kin trér thanh nam chim va bi hit bdi
ir truong cudn day. Pic biét hon ca la sung cudn diy
dién tir siéu din. Ta biét ring vat lidu siéu din chi co
tinh siéu din (dién trg bang khong) khi nhiét d6 thap
hon nhiét d6 tdi han 7. Néu lam vong ddy bing vat
lidu siéu dAn, lic nhiét 46 vong de'iy dudi nhiét do toi
han T, co thé cho mot dong dign rat lon qua cudn day
nhtrng vi day lam bang vét liéu siéu dan nén cudn diy
néng 1én khong dang ké, tir tmo‘ng do dong dién chay
trong cudn day luc ndy sinh ra rit manh. Nhung néu
lam ting nhiét d6 cta cudn diy sidu dan thi khi xdp
xi trén nhiét 4§ 7, dién tr¢ ciia cudn diy ting manh
1am giam rat dot ngdt dong dién qua déy, (i truong

“do cudn day gy ra giam manh, Nhu viy béng cach

didu khién khéo léo nhiét 4 ciia cac cudn déy siéu
din c6 thé tao ra bién thién tir trudng trong cac cudn
day ndm doc theo dng phong gidng nhur tao ra séng tix
trudmg doc theo Sng. Mit khac khi dan lam bing vat
l1eu siéu din (c6 chira vét ligu siéu dAn) thi khi dan
nim trong tir trirdong do hi€u ing Meissner nén cac
ducmg strc cua tir tredng bi day ra ngoai vét li¢u siéu
din. Néu d6 1a tir tnrorng deu dudng sic tir bi day
dBu ra rigoai mit sidu dn, néu tir trudng khéng déu,
dwong sirc tir bi day ra bén nhidu bén 1t tao ra mot lwc
tac dyng 18n vit siu dan.

0 sing cudn day dién tir siéu dan ngum ta dung tr
trucmg khong déu do c4c cudn siéu din gay ra dé tao
luc ddy lam ting toc dan siéu dn trong 6ng phong
nhs hinh 3,

Hinh 3. Mot kidu sung cugn ddy dién tir siéu dén.

Cdc cudn ddy siéu dc;n dwor diéu khién dé cimg mach
tir tgo ra tir truong B rdt manh (nhung khong déu) ddy
dan co tinh siéu din ting téc theo hiéu ung Meissner.
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2. Ung dung ciia phong dién tir,

Nhu véy vé& phéng bing lyc dién tir ¢6 hai cach chinh:
phong bing duo‘ng ray dién tir va phong bang cudn
day dién tir, thiét bi & phéng thudng goi la phao hay
sing: sing dudmg ray dién tir (railgun), sing cudn
day dién tr {coilgun).

Vé stng dudng ray dién tir trong hai ky truée di néi
dén mot s6 tng dung, Dudi day chii yéu 1a ndi dén
mot sb thi dy vé ung dung sung cudn diy dién tr
nhung ¢6 ndi thém mot sé tmg dung clia sting dudng
ray dién tir vi ching c6 nhiing nét gidng nhau.

‘Céan chi ¥ ring ca hai loai sing ndy chua c6 ting dung

rong rii trong d&i séng thong thuong. Trong quén sy
méi bit déu phé bién phao hodc sting dién ti, thuong
la k1eu dudng ray dién tir vi thiét bj phong twong a6i
ngan so véi kidu cudn day dién tir va’ 'dé djt trén tau
chién hoic xe ting nhe dé bd tri bé phong nang né,
chic chin.

Ngoai nhitng thi du vé& img dung sing dién tir trong
cée tau chién cha My danoi o ky trude, chit § 14 Trung
Qudc cong b 1a da ché tao dwoc hé théng phong thi
tich cwc dwa trén cac stng cudn diy dién tir lip trén
xe tAng.

Hién tai ngudi ta da thiét ké nhidu loai sing nhé cim
tay dwogc, thidmg 1a theo kidu sung cuén day. Uu
diém cta loai sing nay 13 dan tuy nhé nhung van
toc 16m, sat thuong manh va khi ban khéng c6 khoi,
khéng co tiéng nd (trix tiéng nd khi dan vuot khoi toe
d¢ am thanh). Thi dy sing EM -15 (hinh 4), dién lay
tir dc quy 12 vén, phong dan kim logi, tbe d6 didu
chinh duoc. Dién 4c quy nap vae bd tu dién, khi bin
diéu khién cho dong dién 1ém phéng qua cudn.déy.

Hinh 4, Siing cugn ddy dign tie cim tay,

Ung dung c¢é quy md nhit 1a troﬂg linh virc khéng

~gian vii tru.

'RAt khé chi véi sting dién tir phong duge nhitng

vit thé dat téc d6 vii tru dé tré thanh vé tinh
Tréi D4t hojc 12 1én dén cic hanh tinh c4c thién
thé. Tuy nhién véi sting dudng ray dién tir, dic
biét 1a sing nhidu cudn day dién tir, c6 thé dua
nh&ng vt 1én cao, bay nhanh trong khéng trung
thang dugc mot phan déng ké lyc hat caa Trai
Pét. Néu cac vit thé nay c6 tén lira thi tiép
theo viéc phéng tir mat dit bang lyc dién tir thi
phéng tiép tir trén cao bing tén ltra, nhw thé tiét
kiém dugc rdt nhidu chi phi.

Hinh 5 v& mét dy 4n phoéng 18n vil tru bing stng
cudn day dién tir, tinh todn ra so v&i cach phong
bing tén lira thi giam chi phi di 100 14n. Hién
cach phdéng b?mg luc dién tir ndy duge nghién
ciru manh & nhilng co s& nghién ctu 1én cua
nhiéu quéc gia.

Dd ¢ dy an cua NASA lam sung cudn diy dién
tir ning 4000 tn dé 14n lwgt phong 10 tridu tin
vat ligu 1én Mit Tring dé lam mot nha may &
khu vwe trén Mit Tring ma M dy dinh chiém

- lam thudc dia.

Phong thi nghiém qudc gia Sandia nim 2005 d3
nghién clru lam mét sing cufn day cuc dai goi
1a Star Tram (con tau ngdi sao) &é dva ngudi
1én qu¥ dao véi gia tbe ma ngudi con chiu dyng
duoec.

Phéng 1én khéng trung bing lyc dién tir 1a
mat linh vuc tuy chua thiy r8 Gng dung hang .
ngay nhung thuc sy dd 1a mot ndi dung dang
duge day manh, nghién ciru ung dung cua
nhidu qubc gia.

2
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lﬁﬂﬁ 5. Mé hinh mot Szmg cHon day dign tiv nhidu
ting thiét ké dé phing cic vir thé ning Ién khong
trung phyc vy nghién ciru khong glan.




