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TiM HIEU SAU THEM VAT LY SO CAP

TINH MA KHONG TiNH

Néu todn hoc la nghé thudt dé tranh tinh todn thi vat Iy
Iy thuyét la nghé thugt tinh ma khéng ding todn hoc.

LTS. Tdc gid bai viét nay la vién si i A. Migdal, mjt
nha vit ly Iy thuyet xuat sic ciia Lién xé cii. Ong la
chuyén gia noi tiéng vé nhiing dinh gid dinh tinh
trong nghién civu vt ly. VL& TT xin tran trong gioi
thi¢u cing ban doc.

Cau noi dugce chon lam dé tir & trén da xuét hién do
két qua cac cudc tranh ludn cia cac nha vét Iy va
toan hoc va can phai dugc giai thich. Ngay nhitng
phép tinh don gian nhét trong vat ly" ciing khong thé
tranh duogc tinh toan. Tuy nhién, ¢ giai doan lam viéc
dau tién, giai doan quan trong nhit ctia nha vat Iy ly
thuyét (VLLT), khi x4c lap buc tranh vét ly cua hién
tuong, thi toan hoc phai lui vé phia sau va chi dong
vai tro phu trg. Nhung trucrc khi n6i vé mdi quan hé
gitra vét ly va toan hoc, cin giai thich cho 18 VLLT
la gi?

I.CACNHA VATLY LAM VIEC NHU THE NAO?
Nha thwe nghi¢m va nha 1y thuyét

C6 hai loai nha vit ly: thuc nghiém va ly thuyét,
dong thoi hai nghé nghiép nay hiu nhu khong bao
gio dung hop trong cing mot ngudi. Cac nha thuc
nghiém nghién clru moi quan h¢ gitta cac dai lugng
vét iy, hay noi trang trong hon, 1a ho kham pha ra cac
dinh luét tir nhién bang cach sir dung cac thiét bi thi
nghi¢m, tirc 1a tién hanh do dac céac dai lugng vat ly
nh¢ cdc dung cu do. Mubn viy phal hiéu séu séc cac
hién twgng can nghién ciru de biét do nhu thé nao.
Trong khi d6 cac nha ly thuyét nghién ctru tu nhién
chi dung co gidy va but, tirc 1a rit ra nhimg quan hé
m&i giira cac dai lugng quan sat duogc dya trén cac
dinh ludt tu nhién di tim duge trude do bing thyc
nghiém va ly thuyet Nguyén nhan phai tach bach
riéng hai loai nghé nghiép nhu thé khéng chi ¢ chd
mdi nghé d6 doi hoi phai c6 nhitng kién thirc chuyén
mdn neng klcn thirc vé cac phuong phap do trong
nghe ndy va nim vung céc cdng cu toan hoc trong
nghé kia. Ma nguyén nhén chi yéu la & chd hai nghé
d6 tuong ing voi cac dic tinh tu duy khac nhau va
cac dang truc gidc khéac nhau. Truc giac, tirc kha ndng
tim ra con dudng ding dén béng tiém thirc, 13 cuc
ky quan trong, néu khoéng mudn néi 1a quan trong
nhét, trong nhing giai doan dhu tién cia qua trinh
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nghién ctru. That dang tiéc, truc giac lai khong xudt
hién ngay 14p tirc ma la két qua ctia mot qua trinh 1am
viéc miét mai nhu mdt sy ban thudng cho viéc giai
quyét dugc nhiéu bai toan.

Vi vat Iy Iy thuyét phai 1am viéc véi nhiéu khai niém
triru tugng hon la vt ly thuc nghiém, nén nha vat
ly doi hoi phai c6 mot truc giac triru tugng hon, doi
khi rat gin véi truc giac toan hoc. Trudc thé ky 20,
khi vat Iy con chua duge chuyén mon héa, nhiéu nha
vat ly dung hgp duoc ca hai nghé do. Ching han,
Maxwell, nguai da nhén dwoc cac phuong trinh md
ta tit ca cac hién tu'qmg dién tir bing ly thuyét, cung
da ting thuc hién nhiéu thi nghiém. Hertz, ngudi da
phat hién ra song dién to bang thuc nghiém, ciing
déng thoi lai la mot nha ly thuyet gioi. Nhung du sao,
trong moi truong hop do ciing co thé chi ra nghé nao
ctia ho 1a chi yéu: d6i voi Maxwell 1a vatly ly thuyét,
con dbi véi Hertz 1a vat ly thuc nghiém.

Trong thé ky 20, mét trong nhitng vi du ndi bat nhét
vé “nha vat ly toan ning” — vira ly thuyet vira thuc
nghiém — 12 Enrico Fermi. Bén canh nhiéu cong trinh
khac, Fermi di xay dung thanh cong ly thuyét phan
rd B nhung ddng thoi cling cac cong su dng dd phat
hién ra phong xa nhan tao khi ding notron bén pha
céc nguyén to.

Tuy nhién, day chi la nhitng ngoai I¢ h1em hoi va cac
ban tré quan tam tGi vat ly can phai quyet dinh cho
minh lua chon nghé nghiép nao: ly thuyét hay thuc
nghiém. Dudi day chung ta s& chi ndi toi cong viéc
clia nha vt ly 1y thuyét.

Vit ly va toin hoc

Nhu vay, nhiém vu cia nha vét ly Iy thuyét 1a phai
nhéin dugc cic hé thirc gitta cdc dai hugng quan sat
dugc nho nhitng tinh toan todn hoc. Nhung diéu do
liéu c6 nghia la VLLT chéng qua chi 12 mét loai toan
ung dung hay khong? Quan ni¢ém nhu thé 13 hoan
toan khong ding. Ca vé dic tinh cac bai toan cling
nhu vé cic phuong phap tiép can bai toan, VLLT va
toan hoc 1a hoan toan khac nhau.

Trong toan hoc, dong vai tro quan trong nhét 1a tinh
chat chg, tirc 1a sy hoan hao vé mit logic cia tit ca
cac két ludn suy ra tir mgt hé tién dé da duoc chap
nhan, va sy nghién ciru tit ca cac quan hé logic kha
di. Nhiém vu cua vat ly l1a xdy dung mot birc tranh
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vt Iy chinh xac nhét c6 thé ciia thé gi¢i ma khéng c6
“nhitng lut choi” chit ché theo kiéu toan hoc, bing
cach st dung tit ca nhitng dir kién thyc nghiém va
Iy thuyét da biét, ciing nhu nhimg phong doan dya
trén truc gidc ma sau d6 sé duoc kiém tra bing thuc
nghiém. Ching han, nha toan hoc nghién ciru tit ca
cac loai hinh hoc kha di vé mit logic, con nha vt Iy
lam sang té nhitng hinh hoc nao ton tai trong thé gidi
chung ta.

Nha toan hoc, ngay ca khi lam toan (mg dung, tirc la
cac bai toan khéng xuét hién tir ban than toan hoc,
cing chi giai cac bai toan khong doi hoi phai ding
cac gia thiét phu chua dugc chimg minh. Thuong thi
nha vét ly hay gip céc bai todn, trong do cac dir liéu
xuat phat hién c6 chua du chinh xac dé giai, vi vy
nghq: thudt la & cho phai phong doan con thiéu nhing
mbi quan hé nao ton tai trong ty nhién, Chinh dé thyuc
hién nhitng phong doan do, doi hoi phai ¢ mét truc
giac vat ly chir khong phai tryre giac toan hoc.

Nhu vdy, toan hoc va vt ly hoc la hai khoa hoc co
cac bai toan khic nhau va cac phuong phap tiép cin
cac bai toan cling khac nhau. Trong toan hoc, sy dung
din cua cac két qua dat dugc b?mg su chit ché logic
va bing sy phan tich tit ca cac 10i giai kha di vé logic.
Trong Vit Iy ngudi ta chi xem xét cac 16i giai c6 thé
thuc hién dugc trong tu nhién, va sy ding din dat
dugc bang su kiém tra nhiéu lan nhirng gia thiét da
dua ra. Sy chit ché todn hoc trong vét ly 1a sy xa xi
khong thé va khéng cin thiét. Nhung, dii sao nha vat
ly 1y thuyét vin phai nim virng céng cu toan hoc, tirc
4 biét va sir dung thanh thao tit ca cac phuong phap
toan hoc hitu ich cho vi¢c giai cac bai toan vit ly.

1. PHAN TIiCH DINH TiNH

Bay gid ching téi s& dua ra mét sé vi du don gian
minh hoa sy lam viéc cua nha vit ly ly thuyét & giai
doan dau tién — giai doan quan trong nhit — khi tién
hanh phén tich bai toan. Nhu ching ta s& thy, ¢ giai
doan nay, hiu nhu khéng cin tinh toan gi ta ciing c6
thé nhin dugc nhitng hé thirc thd cua cac dai lugng
dua vao bai toan. Giai doan tiép sau, viéc nhan dugc
cac hé thirc dinh lugng chinh xac hon nho coéng cu
toan hoc cta ly thuyét, hoan toan dya trén giai doan
thir nhét, trong d6 birc tranh vat ly ctia hién tugng da
dugc lam sang 16 va duong hudng giai da dugc hinh
thanh. Khong c6 dudng hudng 4y thi khong thé tién
hanh tim 1o giai chinh xac dugc. D6 1a mot quy tic
khong co ngoai I¢.

Mot trong nhing yéu té chii yéu cta phén tich dinh
tinh 1a gidi bai toan trén nhitng mo hinh don gian hoa,
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trong d6 da virt bo tat ca nhing thir khong cin ban.
Phirc tap hoa mét bai toan da giai duge don gian hon
nhiéu giai m&i mot bai toan phirc tap.

Trong mét s trudmg hop don gian, sy phén tich thi
nguyén cua cac dai lugng cé trong bai toan va cia cac
h¢ thire kha di gitra cac dai lugng d6 doi khi lam sang
to dugc rat nhiéu diéu.

Phan tich thir nguyén

Pé minh hoa, ta s& chitng minh dinh ly Pitagor bing
nhirng ldp ludn vé thir nguyén. Tir thir nguyén suy ra
rang dién tich S cua mot tam gidc vudng bang binh
phuong cua canh huyén nhan vdi mét ham ciia mot
goc nhon: S = ¢’ f(@). Tuong tu, ta ciing c6 thé biéu

dién dién tich cuia hai tam giac vuéng déng dang nhan
dugc bing cach ha dudng cao tir goc vudng cia tam
gidc ban dau. Di véi hai tam giac do, dong vai tro
canh huyén 14 hai canh géc vudng ciia tam giéc ban
dau. Bai viy, ta co ¢’ f(a) =a’ f(a)+ b f(a)

Udc luge f(a) & hai vé, ta dugc dinh ly Pitagor.

SC =l Sa + Sb
S, =c*f(a), S, = a*f(a), ¢
= b'f(a).

Trong d6, Sa Sp, Sc
lan lugt la dién tich
cuia tam giac vudng co canh huyén la c, a, b.

Mt vi du khéc 1a tim chu ky dao dong cua con li¢ 10
x0. Trudce hét, ta hay xét xem nhiing dai lugng nao co
thé xuét hién trong biéu thirc cua chu ky. Vi luc tac
dung lén vit 1a trong luc va luc dan hdi, nén rit tu
nhién ta gia thiét ring chu ky dao déng phu thudc vao
gia téc trong truong g, khbi lugng m cia vat va do
cung & cua 16 xo. DT nhién, cac dai lwong nhu nhiét
do va do nhét cua khong khi khong hién dién trong
bai todn néu ta bo qua sy tit din cua dao dong. (Dé
don gian hoa bai toan, phai biét c6 thé bé qua cai gi!).
Tir cac dai lugng g, m, k chi c6 1ap dugc mot bidu
thitc c6 thir nguyén thoi gian: Vm/ k . Do d6, chu ky
clia con lic bing 7 = CVm / k

Gia téc trong truong g khong cd mit trong dép s.
Hing s6 khéng thir nguyén C khong thé tim dugc nho
céc lap ludn vé thir nguyén; ma ta chi co thé néi r.%mg
nd khéng qua lém, cling khong qué nhd, ¢& don vi.

Thyc vdy, gid tri cia C phai tim bang cach giai phuong
trinh chuyen ddng cua vat ma ta khong viét ra & day.
Céc hé sd khong thir nguyén xuét hién khi giai cac
phuong trinh thudng gip trong vat 1y déu co gid tri c&
don vi. Gia tri chinh xéc cta C trong vi du trén 1a 2.

(Xem tiép trang 23) &
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TRUNGH CCOSO

CS1/119. Mot bap bé duo‘c ché tao tir hai loai gd.
Piu clia né lam béng go s6i, phin than thé con lai cua
né dugc lam bing gd thong. Biét rﬁng khdi lugng
phén thin cia bup bé bﬁng 1/4 khéi lugng cia no,
trong khi do the tich chi bing 1/3. Biét khéi lugng
rleng clua go 501 la D= 690kg / m*.Tim khéi lugng
riéng D, cla g0 thong.

CS2/119. Cong thirc lién hé giira trong-lugng P cua
mét vét va khéi lugng m cia né 1a P = mg voig 1a
hé s ty 16. Nguai ta ché tao mdt dung cu dé do hing
s6 g. Dung cu gébm mét binh trong cO dit mot vit
dang khéi try, vat nay dugc gﬁn sat ddy binh nho mot
soi chi. Biét khoi lugng riéng cua vat nhoé hon khéi
luorng riéng ciia nudc. Khi tién hanh do, nguoi ta rot
nude tir tr vao binh 1am cho khéi try ngdp dén trong
nudce. Tdi khi sgi chi bj dat ra thi nging rot nude va
ghi chidu cao mirc nudc trong binh. Khi tién hanh do
trén mit dit, sgi chi bj dit khi mic nude trong binh
14 20cm, trén Mit Tring thi mirc nudc 1a 71 cm va
trén sao Hoa mirc nude 1a 36cm. Biét ring trong moi
truomg hop sgi chi bi dat khi chiu cing mét lyc céng.
Hé sb g trén mit dit do dugc 1a 9,8N/kg, trén Mat
Trang 1a 1,6N/kg. Tim h¢ s6 g trén sao Hoa.

CS3/119. Hai vién gachAvaB gidng nhau duoc dit
trén mit ban nhu hinh v&. Trén vién gach B d&dt mot
binh C hinh try thinh mong va rat nhe, trong binh
chira nude. Dién tich tiép xic gitra C va B bing 1/5
dién tich ti€p xuc giita B va mat ban. Khoang cach tir
mit trén cia cac vién gach t¢i mit ban turong ng la
h, va h,. Biét khoi lugng riéng cua chat lam gach la
D va cia nudc la

D,- Khi d6 4p suat -

=]

do A vaBgiyra ‘D
trén miit ban la nhu n’
nhau. Tim d cao k

myuc nudc trong
binh C.

CS4/119. Cac dién
trd va von ké ly
tuong dugc mic
vao mach dién nhu
hinh vé&. Hi¢u dién
thé giita A va A’
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nhé hon 3 14n so véi hiéu dién thé gira B va B’. Tim
gia tri cua R_ theo R.

CS5/119. Trén nhdn cia mt 4m “dun nhanh” cé ghi:

220V - 400W,- thé tich nuéc 0,5lit. Nudc dun cb
nhiét d¢ ban déu 1a 10°C. Vio gid cao diém thi dién
ap thurc chi 13 210V va 4m nuéc dugc dun trén dinh
Phiing Xi Pang thi phai sau 9 phut 10 gidy nudc méi
s6i. Tim hiéu suét k.hl ding 4m trong trudng hop nay.
(Coi dién tr&r ctia 4m khong thay dbi theo nhiét d9).

TRUNG HQC PHO THONG

TH1/119. Mot vat nhé khdi lugng m trugt tir diém
cao nhét trén mit nghiéng clia ném dimg yén trén mét
mgt ban rdp. Mt nghiéng cua ném lap v&i mjt phing
ngang mét goc o va gom hai phan mbi phan dai L:
phdn trén cling c6 hé sé ma sat bién thién theo qui

luit x4 =(x/L)tga (truc x hudng doc theo mit phing
nghiéng ctia ném vai gc tai dinh ném) va phéin duoi
cung c6 hé sé ma sat u, =fga . Hiy dyng db thi biéu
dién sy phu thudc theo thoi gian cua luc ma sat do
ban tic dung 1én ném va dam bao cho ném luon duang
yén. Cho vin toc ban dau cia vit bang khong.

TH2/119 Cac toa 49 cia hat thay dbi theo qui luat
sauw: x=Acosat, y=Asinaxva z=Awt(1-wt/2),
trong d6 A va o la cic hing sé dwong. Hiy tim do
cong cuyc tiéu cua qui dao cua hat.

TH3/119. 1 Mt qua ciu nho treo trén soi diy thyc
hién dao déng trong mit phing thing dimg, bi léch tai
céc vj tri bién & mirc ngang véi diém treo (tirc khi nady
soi day treo nim ngang). Hay xéc dinh gia toc toan
phén cyc tiéu clia qua cau. Cho gia thcroitwdo lag.

2. Mdt qua ciu nho treo trén s¢i ddy thuc hién dao
dong trong mit phing thing dimg, bj I&ch tai cac vi
tri bién mdt géc 60° so vd&i phuong thing dimg. Hay
xac dinh g1a tdc toan phin cuc tiéu ciia qua cau. Cho
gia téc roi ty do la g.

THA4/119. Dién tré 100 © dugc méc vao mang dién
bién dbi 220 V, 50 Hz nodi tiép voi dibt (didt 1y tudng
c6 dién tré bang 0 khi dong di qua theo 1 chiéu nao
d6 va bing o khi dong di ngugc lai). Tim cong suit
nhiét trung binh toa ra trén dién tré. Cong suéit nay
thay ddi bao nhiéu 1in néu méc song song di¢n tr&
véi ty dién :

a) C=1pF b) C=1000 pF
THS5/119. Trong tay ciia ban co 1 tu dién c6 dién dung
C khong tich dién, 1 tu dién c6 dién dung 100C tich
dién dén hiéu dién thé U, 1 cudn cam va 1 dibt ban
din. Co thé tich dién cho tu dién C dén hiéu dién thé
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16n nhét bing bao nhidu? Cin phai 1am nhu thé nao?
Ban c6 thé nghi ra nhiéu hon 1 cich khéng?

DANH CHO CAC BAN KHONG CHUYEN LY

1.1/119. Trén xe A c6 gin mdt cot nho, dinh ¢t C co

budc mot vién bi bﬁng mdt sgi ddy manh, nhe, khong
dan c6 chidu dai /. Khbi luqmg cua xe Avacitla Ml,

khéi lugng cita bi 1a m rat nho so véi M,. Ban déu,
xe A va bi dimg yén. Xe B c6 khdi lugng M, chuyén
dong thé’mg déu vai tée dd V téi va cham mém véi xe
A. Tim gia tri nho nhét cua ¥ dé sau va cham, vién
bi ¢6 thé chuyén ddng tron quanh C trong mit phang
thing dung. Gia toc trong trudmg 13 g.

1.2/119. Mdt thanh kim loai MN déng chit tiét di¢n
déu cé khdi luong m, chidu dai / c6 thé quay quanh
truc ndm ngang di qua diém M. Tai diém O rit gin M
¢6 treo mot con lic don co chiéu dai / va khéi lugng
m,. Ban déu hé ding yén & vi tri can bing. Kéo thanh
MN sao cho né Iéch so voi phuong thing dimg goc
a nho rdi tha nhe. Tl}anh MN sau d6 va cham va
dinh vao con lic. Gia tdc trong truong la g.

a. Tim goc 1éch cuc dai cia thanh MN so véi phuong
ngang.

b. Tim chu ki dao djng ciia MN?

[,3/119. Thiu kinh clia mdt may anh co ti€u oy 50mm
va duong kinh ria 30 mm. Anh cua nhing diém dit
cach thau kinh 2m ciing 1a nhitng diém trén phim. Gia
sir ring anh duoc coi la nét néu anh cia mét diém co
kich thuoc khong vugt qua 0,1 mm. Khéng thay dbi
khoang cach giira thau kinh va phim. Vit dit trudc
thau kinh ndm trong khoang nao thi anh cua nd trén
phim 1a rd nét?

DANH CHO CAC BAN YEU TOAN

T1/119. Cho x, y, z 14 cic sé khong am thoa mén
x+y+z=1.Tim gia tri l6n nhéit cua
1 1 1
2 +— +=
x —4x+9 y°—-4y+9 z"°-4z+9

T2/119. Tim tit ca cac ham sé f:Q — Q théa man
f(x+y)+f(x=y)=2f(x)+21(»)

véimoi x,y e Q.

T3/119, Cho tam gidic ABC (AB # AC) ndi tiép
duong tron tdm O. Phén giac goc 4 cit canh BC tai
D. Goi M 1a trung diém cua BC, E la diém d6i ximg
vai D qua M. T D ké duong thing vudng goc vai BC
cét AO tai P. Ti E ké dudong thing vudng goc vai BC
cit duong thang AD tai Q. Chung minh ring tr giac
BPCQ noi tiép.
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ey 2
2/
TRUNG HQC CO SO

CS1/116. Hai thuyén mdy dong thoi xudt phdt tir
bén A di dén bén B. Van téc ciia thuyén thir nhat la
= 9km/h va ctia thuyén thir hai la vy = 11km/h. Dén
dzem C nam gitta AB thuyén thir nhdt ting vdn téc tGi
11km/h. Den diém D nao do trén AB thuyen thir hai
gidm vdn téc 16i km/h va tir D dén B thuyén nay di
mat mira thoi gzan chuyén dong Biét AB = 3,6km.

1) Diém nao gan diém xudt phat: C hay D?
2) Xde dinh khoang cach CD.
Giai. Ky hiéu khoang cach 4B la L; khoang céch tir
diém xut phat téi C 1a L, vatéi Dla L,. Taco

GIAI DE KY TRUOC

L= ,g . Thoi gian thuyén may thir hai di tir vi tri A

g L . . L1
dénDla t, =—2 vadittDdénBla ¢, = D
vy v,
i L L-L L
Theo bdira: t, =1, > —2=—2>[, = Yo
v, V| V’+v2

Khoang cach CD la:

_wL L _Lliv—v,

“nEn 8 5[—)

Thay céc gia tri dd cho, ta dugc L, —L. =0,18km
Vay diém C gin diém xuét phat hon va khoang cach
CD = 0,18km.

Cic ban cé i giai ding: Nguyén Tam Nhi - THCS thi trén

Phi My, T. Binh Dinh; Nguyén Thi Sen 6D THCS Ly Nhat
Quang, H. B6 Luong, T. Nghé An;

CS2/116. Trén )

hinh vé la ’cdc bo RAB“" S
phdn chuyén dong
ctia chiéc xe dap.
Dia gdn vdi ban
dap co badn kinh
R, = I5cm, lip co
ban kinh R, = 5cm,
banh xe sau co

CD=1L,-L,

Lip
R

Ry

Binh xe

Ban dap

ban kinh Ry = 30cm. Ban dap quay theo vong tron
ban kinh Ry = 20cm. Hoi vén téc ciia xe dap déi voi
ddt lom gdp bao nhiéu lan vdn téc ciia ban dap doi
Vi xe dap.

Giai. Trude hét ta xét chuyén dong clia cac b phén
khi xe dap ding yén. Vi ban dap gin v6i dia nén ban
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dap va ring dia quay déng b (ban dap quay dugc
mét vong thi ring dia ciing quay dugc mot vong).
Goi ¢ la thoi gian dé ching quay dugc mdt vong, thi

N , b 2 R T
vin tdc cua cac rang dia la v, = 1 va vin toc ban
t

27R

dapla v, =—*-

Tetréntacs: L="0 4y =—'v4 (1)
v, R,

Vi ring dia va ring lip lién h¢ véi nhau bai xich nén
van tdc ctia ching la nhu nhau. Van téc cua ring lip
lav,=v.

Vi ring lip va mot diém twong img trén banh sau

quay dong b nén:
BB osnen 22
v, R, R, R,

O dy v, 1a vén tdc quay ctia mét diém trén banh sau.
Khi xe dap di chuyén trén mat dit thi v, chinh 14 vin
tde cua xe dap dbi vai dit. Thay (1) vao (2) ta dugec:
vyt

3= R R, 4
Thay cac gia trj d4 cho vao h¢ thirc trén ta dugc: v; = 4,5,
Véy vén téc cla xe dap i véi dét 16n hon gép 4,5
1dn vin toc cia ban dap do6i voi xe dap.
Clc ban cd 101 gidi ding: Tyromg Thanh Trung 9B THPT Ha
N§i Amsterdam, TP. Ha N§i.
CS3/116. Trong mgt cé"c c6 dung 300cm’ benzén ¢
nhiét dg 0°C; & mét coc khdc dung 1 10cm’® benzén
& nhigt dp 100°C. Trgn lan hai heong chat long trén
thi thé tich lugng benzén la bao nhiéu? Bo qua moi
hinh thirc mat mat nhiét. Céng thucc no {chdi cua ’chﬁt
longla V, =V, (l +ﬂ!°j, ¢ ddy V, la thé tich khoi
chat long 6 0°C | B la hé s6 no ciia khéi chat long.
Benzén co =0,001/d5.
Giai. Kj hiéu
- C la nhiét dung riéng cia benzon.
- m 12 khéi lugng ctia benzon & 0°C
- m, 13 khdi lugng ctia benzon & 100°C
-4=0C 4= IOO"C’ @ 1a nhiét d6 ciia benzon khi
cin bing nhiét.
Ta c6 phuong trinh cén bing nhiét:
mft, + mt, +myt,

Cm,(6—1,)=Cmy (t, —8) - O = O

m, +m,
Ki hiéu
- D, 1a khéi lugng riéng ciia benzon & 0°C.
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- V,, lathé tich ctia m, & 0°C va bing 300cm’
- ¥, 1a thé tich cia m, & 0°C

Tacd: m =Dy ¥,

V.
m, =DV, =D, —2*—
2 07 02 0 (l+ﬂ12)
Thay m, va m, tir cic phuong trinh trén vao (*) rdi
thay cac gia tri di cho, ta dugc:

__.ﬁ____25°c
Vor (14 81, )+ ¥,

3 6=25"C thi thé tich cac khéi ben zon la:
V=V, (1+B.6)=307, 5cm’

Vm(l+ﬂ€)—

véi ¥, =110cm’

(l+ﬂ0)—102 Scm’

Viy hén hop c6 thé tich la V' =¥ +V; = 410cm’

Cic ban cd 10i giai ding: 1m0 Thanh Trung 9B THPT Ha
Nbi Amsterdam, TP. Ha N§i; Pham Lém Ting 8C THCS Lé
Hong Phong, H. Hung Nguyén, Ngh¢ An.

CS4/116. Cpo cac thiét bi sau: mét dc quy co hi¢u
dién thé khong déi U = 6(V), mgt bong dén co hiéu
dign thé dinh mitc Uy, =4,5V va dign troR, =2Q
mét bién tré con chay va cdc ddy néi cé dién tro
khdng dang ké.

1) Hay sir dung cdc thiét bi trén dé ldp mach thip
sang binh thuong bong dén, vé so dé mach dién do.
2) Xdc dinh mach dign c6 hiéu sudt thdp sang lon
nhat, hiéu suat do bang bao nhiéu?

3) Trong cac so dé mach dién trén cé mét so dé cho
hiéu suat thap sang la 50%. Tinh dién tro toan phan
cia bién tro.

Giai. 1. o bén so @6 mach dién thip sang binh
thudmg bong deén nhu hinh ve:

-th U ¢ - + Ug=
Y
Ip
Sodé I Sodb 2
£4 Ug- £ Ug-
k4 I’
L = [» ®——5
h
So dé 3 Sodo 4

2. Hiéu suéit ciia mach dién thip sang binh thuong bong
7
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dénla: H =
mirc ciia bong dén. U 13 higu dién thé cia ngudn co
gia tri khong dbi. 7 13 cudng 4o dong di¢n & mach
chinh. Tir cic so dd trén ta thdy 7 > [,. Vay: H,, khi
o da‘y Imln - I

Viy: H,,, =L£f 465 =75%. Trudng hop ndy {mg

Usls  Trong d6 U,,1, 1a c4c gié tri dinh
Ul

l'I'Ilrl ?

v6i so dd 1 va so db 3.

3. & so db 2, hiéu sut mach thip sing binh thuong

béng dén la:
Upoly

R T
U[10+ °J
R,

1x
Thay H, =50% va cac gi tri U, =4,5V,

dy & izi =2,25A vao phuong trinh trén ta tim dugc

(R,, 12 dién tr& phin tréi bién tra)

R, =4Q.
Khi d6 cudmg d dong dién mach chinh Ia
I=I+ Yo 3,375A

R

x
Dién tr& phin phai cia bién tré 1
z U-U

I

2 =

=0,44Q

Do d6 dién trd toan phin ciia bién tré 1

R=R, +R, =4,44Q

Oso d6‘4, tinh toén twong ty nhu trén ta duoc dign tro
toan phan cua bién tré 1a 602

CSS/116. Mgt théu kinh méng cé dang mot mdt
phang mét mét 16i, co tiéu cw la f. Mt phang cua
théu kinkh dwgc phu mét lop ma phanxa 10t dnh sdng.
Ddt mgt nguan sang diém S cdch thdu kinh la d vé
phia mat 16i. Xac dinh vi tri ctia anh. Vi gid tri nao
ctia d thi anh hvimg dwgc trén man.

Gidi. pjj véi hé quang hoc ta cin chui y:

L. Anh tao thanh qua quang cy thir nhét s& 12 vat déi
vai quang cu tiép theo.
2. Téng khoang c4ch tir &nh dén quang cu thir nhét
voi khoang céach tir vat tdi quang cu tiép theo bang
khodng céach giita hai quang cu do

Vin dung vao bai todn di cho, ta thy:

- Anh séng tir nguon § truyén qua thau kinh r01 phédn
Xa qua mit phang phu 16p ma, tiép tuc truyén qua
théu kinh ln thu hai di vé phia nguon sing. Vay
hé quang hgc gbm ba quang cu: thdu kinh — guong
phing — thiu kinh.

- Khoang cach gifra cic quang cy bang 0 vi ching dit
lién ké nhau. Khoang cach tir anh dén thiu kinh thir

nhétla d = df
d-f !
Anh nay 1a v4t dbi véi guong phing va cach guong
véi d, +d, =Obay d, =-d, =T
d—f
Anh qua guong phing cich guong phing 1a d,. Ta
_dar
d-f
Anh nay 1a vat d6i véi thu kinh thir hai va cach thau
kinh 13 d,.
af

Véi d, +d, =0 hay d, S 1)

Anh cubi cing qua quang hé cach thau kinh 12 d;. Ta cé:

phéng la

cod,=-d,=

A
%_drf @)

Thay (1) vao (2) ta dugc d, = af

2d-f
Mubn hiing duoc anh nay trén man thi d; phai duong

hay 2d— f > 0. Suyra d>§,m£m hirng anh nay dit
ciing phia véi vit (so véi thau kinh).
TRUNG HQC PHO THONG

THI/116. Hgi dia nho

cdch dién, c6 khdi lwgng +e 0
m dit trén mat phang @
ndm ngang, ban ddu - %

chung cach  nhau
= Scm . Trén mdt méi dia cé gan c6 dinh dién

tlch diém 0 =8.10"°C.

Mot dia dwoc gite 6 dinh con dia kia dugc tha tw do.
H¢ 56 ma sdt giita dia va ban la 1 =0,3

a) Khi vdn téc cia dia chuyén déng c6 gid tri cyc dai
thi tém hai dia cdch nhau khodng x, bdng bao nhiéu?
b) Xdc dinh khodng cdch x,, giita hai tdm dia sau khi
dia dieng lai.

¢) Tim mdi quan hé giita x,,x, va x,,

Gidi. a) Khi hai dia cach nhau mdt doan x, ap dung
dinh ludt bao toan ning luqng ta co:

L. v

——=—— umg(x - xo)—
Xy x

Khi vén toc cia dia ¢ gia tri cuc dai thi:
$O 119 THANG 7 - 2013



VAT LY & TUOI TRE

O mg =, = (2)
b) Khi cac d’ia d3 ding lai, v= 0, tir (1) suy ra:
2
x, =—2_ (3)
HmMEX,

¢) Tir (2) va (3) suy ra: x; = X,.%,,

Cdc ban cd loi gidi ding: Nguyén Hoai Nam A3K40 THPT
Chuyén Phan Bgi Chau, Ngh& An; Pham Vin Hanh 10Al
Toan, THPT Chuyén KHTN, PHQG Ha N@i; Hoang Phuong
Anh 11 Ly THPT Chuyén Luong Vin Tuy, Ninh Binh.

TH2/116. Bdn thanh

gidng nhau dwgc gin

véi nhau bai cdac khop P
khong ma sdt va dugc
d‘at nam trén mat
phing  nhén nam
ngang. Ban ddu hé cé
dang hinh vuéng. Tdc
dung lyc vao dinh P
theo phwong dwong chéo thi dinh nay bét ddu chuyén
dong voi gia téc a,. Xdc dinh gia téc cuia dinh Q ngay
khi né bdt dau chuyén dong.

Gidi. Goi G la khdi tdm ciia hé. Gia toc cia Q ngay
sau khi truyén lyc la Gy . Do G ludn 1a trung diém cua

Q

d,+ad,

QPnén: g, = =>a,=24;—adp,
Ding phuong trinh tinh tién va cic phuong trinh
quay ta s& tim dugc gia toc cua khoi tim:

Fg= %ap . T d6 ta tim dugc dp =—dp /5

TH3/116. Trong mét xi lanh cdch nhigt, dit thing
ditng, ¢ dwdi pitiong c6 mgt hegng khi Iy neong don
nguyén tir & nhiét dp T, = 200K. Dudi pittong ngudi ta
gitt mgt vgit sao cho no chi hoi tiép xtic vdi bé mdt ciia
pittdng roi sau do buéng ra. Sau khi da xdc Idp cdn
bang ngudi ta dgt ngot lay vat di. Tm nhret do cua khi
sau khi hé thiét lgp lai cdn bang Btet khéi lugng cua
vét bang khoi huong pitténg. Biét rdng bén trén pittong
khéng co khi. Bo qua moi ma sét va trao doi nhiét.
Giai. Goi p 1a 4p sudt do pittdng tao ra. Khi bién dbi
doan nhiét nén khi chuyén tir trang thai (p;, V) sang
trang théi (p,, V) n6 s& sinh cong béang:

A= prI — szz

y-1
Khi dat vt trén pittdng, & trang thai cin bing khi c6
thé tich V, , cong do khi sinh ra la:
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pV,-2pV,
A =12
y=1

T d6 ta tim duge 5V, =4V, (1)

Khi l4y vat di, pittong cin bing & thé tich V., khi d6

cong do khi sinh ra la:

JLVZ‘ILVJ:,,(VJ —¥,)suy ra 25V, = 28V, (2)
y p—

Mit khac: 2 Vs ? 3)

3 1

Tir (1), (2) va (3) ta tim dugc: T, = 224K

Cdc ban cé loi gidi diing: Nguyén Hoai Nam A3K40 THPT
Chuyén Phan Bi Chau, Ngh¢ An; Hoang Phuong Anh 11 Ly
THPT Chuyén Luong Vin Ty, Ninh Binh.

TH4/116. Trong mach dién trén hinh vé, cdc cuén
ddy co dj tw cam nhw nhau va co dién tro thudn
bdng khéng. Co mét dong dién khong doi chay trong
mach. Dt nhién ngudi ra rut nhanh 16i thép ciia mgt
cugn ddy ra ngoai, do do lam giam dg tw cam cua
né xuéng 2 lan. Sau khi dong el TN T N
dién da 6n dinh, nguwoi ta lai
tir tie diea 16i thép tro lai cho
cugn ddy. Hay tinh ty phdn
néng lugng ban déu da duwgc
toa ra dwoi dang nhiét trén
dién tro.

=2p(¥,-¥%)

2

—

TTAAAAS
Giai. Chon qhiéu dwong cua dong dién trong hai
cudn theo chiéu kim démg hé.

Gia sir ban dau dong dién trong cac cudn 1a I. Khi rit
nhanh 15i thép thi tir thong trong cudn day bao toan,
dong dién lic do bang I’ ta co: LI'=2LI = 1'=2]
Do hiéu dién thé hai diu cic cuén diy luén bing
nhau nén:

LIl ==2LI, = L(I,-2I)=-2L(I, -I)(1)

Khi dong dién n dinh thi 1, = I, = I,(2)

Tu(l)va(2)suyra [, =—*

Nhiét lugng toa ra trén R:
LI} 2Lr* 3L(ary LI
Q= * S 1= )T
2 2 2.3 3

I§hi dua 16i vao, fuong ty ta tim dugc dong dién khi
on dinh I, = I. Nhiét lugng toa ra trén R:
3L(ar 4L’ 2,
=222 - =L
O, 2 [ 3 J 2 3

Ty phén ning lwgng ban déu di di dugc tod ra dudi
dang nhiét trén dién tro:
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k= 0+ _ 1
W, 2
Cdce ban cd loi giai ding: Nguyén Hoai Nam A3K40 THPT
Chuyén Phan Bgi Chau, Ngh¢ An.
TH5/116. Hai con ldc don giéng nhau treo vao cung
mét diém co ciing chaeu dai [ Mgt qua cdu duwoc keo
ra léch mét doagn d réi tha nhe (d << l) Cac qua cdu
va cham khong dan héi voi nhau, mo: lan va cham
vdn téc ctia ching giam vdi hé 56 k trong hé quy
chiéu khéi tém. Cdc qud cdu sé chuyén déng nhu the
nao? Bién dp cdc dao djng bang bao nhiéu sau rat
nhiéu va cham?
Gidi. Dao djng cua cac qua ciu cé bién dd nho nén
chu ki dao djng ciia chiing bing nhau. Gia sir qua ciu
trai ban diu dugc kéo ra doan d. Trudc va cham van

téc cia né trong HQC ding yén 1a: v = d\/§T nén

khéi tim h¢ trude va cham ¢6 van toe: v = v/2.

Xét chuyén dong cua hai qua ciu trong HQC khon
tim. Ngay truéc va cham déu tién vén tbc céc qua ciu
la: v =v—v; =v5v, ==y,

Sau va cham thia n, van tdc cac qua co gia tri:
v!n = err = va" =

Chuyénsang HQCdit: v, = v (1—k");v, = v (1+4&")
Sau vacham thirn, bién d6 dao déng ctia cac qua caula:

d, =v,\/zzi(l—k");a'2 =V2JZ=£(1+I€")
g 2 g 2

Sau rit nhiéu va cham thi " — 0, c4c qua céu s& dao
dong vdi bién d bang nhau va bang d/2.

Cdc ban co loi gidi ding: Nguyén Hoai Nam A3K40 THPT
Chuyén Phan B§i Chau, Ngh¢ An.

DANH CHO CAC LOP KHONG .
CHUYEN VAT LY

— "'_]

1.1/116. Cho so d6 mach K

dién nhie hinh vé. L| va L,

hai cudén cam, cé hé sé tw

cdm la L, va L, Ngudn cé %L,

sudt dién dong € va dign T

tro trong r. Ban ddu hai

khéa déu ngdt. Sau

do déng K, ngit K Khi dé dong guq L,
tang. Khi dong nay dat I, thi dong K, Hoi
sau do dong qua L, va L, khi én dinh cé tri 56 bao

nhiéu? (gid thiét dién tré cuén cam khéng tinh)

10

Giai. Vao thoi diém K, déng dong qua Z, 14 I,, con
dong qua L, bit ddu ting tir 0 cho dén gia trj 6n dinh.
Khi 4n dinh dong qua hai cudn 1a /,, I, thoa mén dinh

lg Lz,

ludt 6m: Il+12=: f’l &
sﬂ‘éh a’r‘l'
h| b
I =1, ekl
&=L ——
=

Miii tén trén hinh v& chi chiéu cua suit dién dong;
dong qua L, tang tir 0 dén /, va sudt dién dong la &,

Sau khi dong K, dong
qua L, thay déi tir [, ¢én
I;, trén L; xudt hién suit

dién ddng cam ung £,

& =1, 5 . Trong mach kin KK L,y ta co:
At

hoady +L2£2—

At At
Tir d6 ta co:

_Le+ L. I = Le-LiIr

| T e = o S e s

r(L,+L2) r(L,+L2)

£+& =1 =0

L2/116. Dt trueéc thau kinh hji tu mét vit ABCEDG
hinh chit E dgt ngva. Trong do: lung AC dt trén truc
chinh voi BA=BC . D6 phéng dai dnh ctia AB la

B, =6, dé phong L

dai énh ctia BC g B

la B,=3. Tinh H ) )
& (2]

46 phong  dai cE

anh cua BD.

d,-d, ~d.

Giai. Vi —4_"8 g, =3
idl. Vi f = 4 —d, 0 P d il

Ap dung cic cong thirc thiu kinh
11 1 111

1
— T — —_— —_——=—t— —
S d, d, f dy d, f
Tur &6 rit ra:

dy _ [285,
=" = [T -2
4 dy \NB+5

Cic ban co loi gidi dung: Trdn Dinh Son S¢ 11A1, THPT
Péng Ha, Quang Tri.

1 1
—_—
de d;

1.3/116. Dt mot doagn ddy déan thd'ng AB, chiéu dai |
huwedng vao dién tich diém Q nhie hinh vé. Péu A cich
dién tich diém mot doan a. Tinh cwong do dién truong
trung binh sinh rado ¢ A I B
dién tich cam ung * , | |
trén bé mdt ddy dan.

sO 119 THANG 7 - 2013
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Gidi. Coi dién trrdng cdm Umg trung binh bing téng
cac dién trudng cua cac doan nhd

Yo
E:b= L ]

Nén c6 thé chia déu doan diy dai / thanh n doan nho va
khi n — o ta dugc cuong d¢ dién tnrong trung binh
rou

1
- 2 2 2
RN SR 2 o
kQ .. 1 1 |!
=—Qllm '——2+'—2+ '|'—2 —
[ now n
. r: Va
Khi n—> o thi ¥’ =ryr, _,;n,=a,r,=a+l nén
E, kQ[ 1,1, +L_LJ
rﬂ lr‘l l"I rn-l rn
_ko1 1 )___"‘Q
! \a a+l) a(a+i)

DANH CHO CAC BAN YEU TOAN

T1/116. Cho cdc sé x, y, z khéng dm théa man
X+ y+z+xyz =4.Chung minh rc‘w"ng:

x+y+zzxy+yz+zx.
4-5

1+P

Giﬁi-Bét S=y+z,P=yz. Tacé x=
4-S_ 4-S

1+P 1+P

<> 4+PS>P+P* +45-8§°

o (5-2)" 2 P(P+1-5) (2).

Néu P(P+1-5)<0 thi (2) ding. Néu
P(P+1-5)>0 thi

5*(5? +4-45)

16

Taco (1)< S+

P(P+1-8)< =(s—2)‘;"‘—65(3-2)2

2

(vi PSST). DPCM.

T2/116. Tim tét ca cde s6 nguyén dwong n sao cho
3" +1 chia hét cho n*.

Gidi. Véin=1 thoa man yéu ciu dé bai. Véin> 1,
g0i p 12 udc nguyén t0 nhé nhat cua #, khi d6 n = pk
vap - 1 va knguyén to cung nhau va p — 1 nho hon tat
SO 119 THANG 7 - 2013

cd cic udc nguyén to cia k. Ta c6 p khéng 1a 3 vi
3" +1 khéng chia hét cho 3, p khong 1a 2 vi khi 46 n

chén va 3" +1=2(mod4). Ta c6
3k 41 p =37k =—1(mod p). M3t khéc, ta c6
3# =3(mod p) = 3* =-1(mod p)

= 3% =1(mod p). Goi d 12 bic ciia 3 (mod p), ta c6
2k chia hét cho 3 va p—1 chia hétcho3.Dop-1va
k nguyén té cung nhau nén 2 chia hét cho d, do dé
d e{1;2}. D& dang kiém tra c hai trrdmg hgp d = 1
ho#ic 2 déu khéong thoa man. Vay n=1.

T3/116. Cho ngii gidc néi tiéep ABCDE c6 AC song
song véi DE va ZAMB = ZBMC trong dé Mla trung
diém canh BD. Chimg minh rang dwong thing BE di
qua trung diém doan AC.

Gidi. Goi L 14 giao diém ciia BE va AC. Theo dinh li
ham 50 sin ta cé

AB____AM __ . 2R
sin ZAMB sin ZABD AD’
BC __CM __ .. 2R
sinZBMC sinZCBD CD
AB AM CD AM AB AD
BC MC AD _ MC BCCD
Miit khac, ta c6
cos ZAMB = AM? + BM* - 4B? :
24AM.BM
2 2 2 2
) 24B +2,:D -BD +Bi) . .
- AM .BD " 24AM.BD
Hoén todn tuong tu ta ¢6 cos ZBMC = C—D2:£
2CM.BD
Vi ZAMB = /BMC nén ta cé
- D’ - AB* MC _ AD* - 4AB* CD.BC
D?-BC? AM CD?-BC? AB.AD
- AD’-4B* CD*-BC® _ 4D _CD
AB.AD CD.BC AB CB

= AD.BC = AB.CD (1)

Theo dinh li ham s6 sin ta c6
AL AB sin ZABE _AB.AE

LC BC sin £ZEBC BC.EC’
v0i DE nén EC = AD va AE = CD . Do d6 ta ¢b

AL _ABAE _ ABCD
2 . T\ b
LC BCEC BCap & Th (D va () ta oo

AL ;
e 1. Hay L la trung diém cia 4C. PPCM.

. Do AC song song




VAT LY & TUGI TRE

& GIOI THIEU CAC PE THI

PE THI VONG CHUNG KET QUOC
GIA TRUNG QUOC NAM 2000

Bai I.GAn day, loai cAn tryc “treo thing bing” kiéu
mdi dugc img dung rong rdi dé van chuyén treo cac
vat ning c6 khéi lugng tir vai chuc téi vai trim kg
Lugc dd cua két cau nay dugc vé trén Hinh 1. Ciu
tao cua cén truc gom try dimg, gia xoay va hé thanh
gidng. Hé thanh gidng 14 co cdu gom 4 thanh cimg
ABD, DEF, BC, CE dugc két ndi bing cic ban 1é
tron. Trong bét ky tinh hudng nio thi DECB luén la
mot hinh binh hanh. Chét A cia hé 1a mot truc quay
nim ngang, dugc diéu khién nhd mt moto dién dé
c6 thé c6 dinh & nhimg vi tr1 khac nhau trén mét ranh
thing dung, tir d6 diéu tiét 49 cao cua trong vat treo
trén méc cau ndi véi ban 1& F. Thanh ABD c6 thé
chuycn dong khong ma sét quanh truc quay A trong
mit phing thing dimg. Diém C clia h¢ 1a mdt ban 1&co
thé trugt trong mdt rinh nhin nim ngang. Céc thanh
BC va EC déu cé thé quay quanh diém C trong mit
phéng thing dirmg. Ma sat ciia cac chuyén dong quay
quanh ban ¢ déu
bo qua. Goi [
la d4¢ dai AD,
I, 14 46 dai AB, I,
1a 4§ dai DF, /, 1a
d¢ dai BC.
ICoi trong lugng
cac thanh cung
la khong dang ké
va khong sir dung
déi trong P. Tim
diéu kién cua /,, 12 13. I, && moc treo ¢ trang thai can
bing g véi moi vi tri clia can cau.

2. Cac doan AD, DF, BC va CE c6 trong lugng ldn
lugt 1a G|, G;, G, va Gs. Suir dung dbi trong treo tai
diém P ¢ dau kia clia thanh ABD: diém P cach truc A
khoang /p, bo qua trong luqng ctia doan AP. Biét cac
do dai l,, [y, by, I va Iy, ddng théi c6 I, = 13, 12 Iy
pé moc treo & trang thai can bing 1 rng v6i moi vj tri
clia can céu thi trong lugng Gp cua dbi trong P bing
bao nhiéu?

Bal 1l Gio Mt Trai 1a dong cc hat mang dién tir
ting ngoai cia khi quyén Mt Tréi (con goi la quéng
sang Mt Tro1) phat xa lién tuc va én dinh vao khoang

12

khdng cua béu troi sao. Dong hat nay dugc tao thanh
béi s6 lugng proton va electron bang nhau. Khéi
lugng hao hyt hang ndm cia Mat Troi rét nho so véi
khéi lugng M, cta né nén co thé bo qua. Cac phép

do da thuc hién cho thiy gia tri tic 46 v cha gié Mit
Troi ting nhanh theo khoang cach r toi tim Mat
Tréri. MOt mo hinh don gian nhdm giai thich co ché
thay dbi tbc d6 gio mit trdi nhu sau:

Coi electron trong quing sng Mit Troi 1a khi Iy
tudng dang nhiét (vai nhiét d9 T); co tinh chat giong
nhau theo moi hudng.

Véntée ¥ (r) (cua gié Mt Troi) dbi xing ciu, hudng
nd ra ngoai.

Téc do chuyén ddng cua proton trong gi6 Mat Trdni
nhé hon nhiéu so véi toc d chuyén dong cua electron
nén toc do cua gié Mat Troi thue chéat chiph la toc
d6 chuyén dgng cua electron. Tirc la cd thé coi nhu
gio Mat Tréi dugc tao thanh do hién twong gién no
dang nhiét huéng ra ngoai quing sang mit troi coa
khi electron.

B0 qua va cham, tuong tac giita proton va electron.

Luu y ring tc d6 cia gio mit troi bién dbi theo sy
bién d6i khoang cach r t&i tdm Mit Troi theo ti 1€

=Av Ar.Hiy tim céng thirc 7(r) vé& mdi quan hé
bién ddi 7 theo r?

Bai 111. Ngm 1916, nha toan hoc ngusi Ba lan Sier-
pinski di nghién ciru mdt hinh hinh hoc rét tha vi: éng
14y mjt tam gisc déu ABC béi den nhu thiy & Hinh 2
chia d6i cac canh thanh 2 phén bing nhau rdi ndi diém
giira cac canh dé duoc 4 tam giac déu, sau dé6 cit bo
tam giac & giita va nhén dugc Hinh 3, xit 1y tiép nhu
vy véi 3 tam giac déu con lai sé dugc Hinh 4, sau 3
14n ct tach ta dugc Hinh 5. D6 1a diy hinh tu ddng
dang dugc goi 1a kham Sierpinski. Tinh ty df)ng dang
cta né dugc thé hién & chd néu 1iy trong do mét don
nguyén nho (ching han ABJK trong Hinh 5) phong
to Ién thi lai dugc hinh giéng Hinh 2. Néu nhu qua
trinh chia cit cir tiép tuc mai dén v6 cung thi phdn mau
den trong kham Sierpinski s& bi khic chim lién tuc.
Sierpinski da nghién ciru tinh tu ddng dang ciia nhing

4 4
8 - ¢ B M c
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A A
ﬁ ﬁ
B F C B 1J F C

hinh nay, sang tao va phat trién thanh mot mén khoa
hoc méi goi 1a “hinh hoc phin hinh”. Hon 30 nim lai
déy céac nha vat ly da dung thanh qua va phuong phap
nghién clru cta hinh hoc phan hinh vao linh virc vét ly
va da thu dugc nhiéu tién trién cé y nghia.

Trong bai toan nay, chung ta s& tim dién tro twong
duong cua mach dién c6 cac di¢n tro la nhirng day din
dong chit, tiét dién déu xep theo cac canh clia cac tam
giac trong kham Sierpinski. Gia sir di€n trg trén céac
canh dai L, ctia tam giac ABC trén Hinh 2 déu bing r.
1. Hay tinh dién tr¢ twong duong gifta 2 dinh iy y
cta tam giac ABC sau 3 lan cét tach, n lan cat tach.
2. Tirkét qua ciacdu 1 ta thiy: so lan cit tach cang
nhidu, canh cia tam gidc cang ngin, dién trg tuong
dwong giira cac dinh A4BC phu thuge vao chidu dai
céc canh cia cdc tam gidc nho trong né. Dé thao luén
van dé nay tir goc 49 “hinh hoc phén hinh”, trudc hét
chiing toi gidi thidu khai niém “chi s6” ciia mot mang
dién tr 2 diu. Mot day din tiét dién hinh chir nhat
kich thudc dai, réng va cao lan luot 1a a, b, ¢ nhu vé

trén Hinh 6. E\Iéu dong dién b a
di vao vit dan theo hudng
song song véi chidu dai
a cua vat thi dién tro gilta 9
2 mit bén theo phuong
vudng goc véi diy dan la

a i . A, » A
R= pb— , trong d6 p la dién trd sudt cia vat din.

c
Néu b,c¢ giir nguyén khéng ddi, con chidu dai a bién
doi va dung L dé biéu thi d§ dai kha bién nay, dién trd
cua vét dan | chiéu nhu vy ti 1& thuin voi L, trong d6

-n 1 - A -X
di¢n tro duoc bicu dién R, ()= Py ooJ_',I

S 1 trong cong thirc 1a chi sb vat dan 1 chiéu. Néu
do dai c giir nguyén khong ddi, con a va b déu c6 thé
bién ddi, dong thdi ciing dung L dé biéu thj d6 dai kha
bién nay, tirc 1a @ = b = L thi dién trd cia vat din 2
chiéu dugc ciu thanh nhu vay khéng phu thudc vao

cac do dai kha bién R(ﬂ}(L) = plooL0
c

SO 119 THANG 7 - 2013

S6 0 trong cong thirc 14 chi 56 vat din 2 chiéu. Néu
do dai ca 3 canh a, b, ¢ déu co thé bién ddi va L dugc
ding dé biéu thi 4o dai khabién tic lda=b=c=L
thi dién trg coa vat din 3 chiéu dugc céu thanh nhu
viy ti lé nghich bac nhét v&i chiéu dai kha bién va co

C o x ; -1
thé biéu dién dudi dan L)=p—ooL’
g R(—I)( ) P L

Sé, -1 trong cong thirc 1a chi s6 vat dan 3 chiéu. Co
thé dung ket ludn néu trén suy rong ra cho truong
hop tong quat, néu dién tro twong duong cua mang
dién trd 2 dau phu thudc vao chiéu dai kha bién L thi
R(‘) (L) =k’

Trong d6 k 13 hing s6 'khong phu thuge vao L va s,
con s duge goi la chi s6 clia mang dién tr¢ 2 diu.
Trén kham Sierpinski: d6 dai canh tam giac ban déu
laLy, qua nh'iéu l:?m cdt tach, moi1 do dai cua canh tam
giac nho nhat bién doi va co thé coi dd dai kha bién
la L. Hay tim quan h¢ giita dién tr& twong duong cua
2 diém A, B trén kham Sierpinski vdi d6 dai kha bién
L sau n 14n cat tach, dong thai tinh chi s6 tuwong ting.
Bai 1v., Hai dung cy quang th dit dong truc, vi tri cb
dinh. Cac dung cu do co thé 1a thau kinh mong hodc
guong phing. Mot vét nho dat vudng goc vai truc
chinh cua h¢. Bi€t ring khi vt nho & vi tr tly y gilra
2 quang cu thi so lugng anh do hé¢ tao thanh la hiru
han, con 2 anh cudi cang ¢6 cung d9 16n. Hay qua
phén tich cac truong hop dé tim cdc hé théa min va
khong théa man cac yéu cau néu trén?

Bai V. 1. Meson o c6 khdi lugng khac 0 khi dimg yén
c6 thé phan ra thanh 3 meson n: @ — 37 . Pong
ning ciia mdi meson m sau phan rd tuong Ung la
T, T, T5. Phuong phap biéu thi gia tri cia m&i nhém
dong ndng (7, T>, T3) nhu sau: Dung mét tam giac
déu A4, 4,4, véi chiéu cao Q la tong dong ning cia
3 meson m: Q=T,+T, +T,. Trong tam giac ldy mét
diém P, khoang cach tir P t&i céc canh dbi dién véi
cacdinh 4, 1aT,(i =1,2,3) thi m3i diém P g v&i mot
nhém gia tri dong ning (7,,7,,T;) C6 thé biéu dién
cac nhom gia trj kha di cua (7;,75,7;) bing khu vuc
ton tai kha di cua didm P trong A4 4,4, . Gia sir the
d clia meson 7 sau phan ra rit nho so véi téc d6 anh
sang. Hay tim trong A4, 4, A, khu vyc cho phép xdy
raphinri @ — 37

2. Do yéu t ngiu nhién, mjt electron dimg yén c6
thé tu hiy tao ra 3 photon: P, — 3y . Hay tim trong
AA A, A, khu vuc cho phép xiy ra phén ri trén.

(Xem loi giai trang 17) & 13
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PE THI TUYEN SINH THPT TINH
SON PONG, TRUNG QUOC
NAM 2009
I. Loai cau héi mjt dap an ding ( 10 cdu, moi cdu
2 diém; tdt ca 20 diém)

. Hoat ddng c6 buc xa dién tr nhung khong anh
hu()'ng dén sic khoé con ngudi la:
A. trd choi dién tir trén may tinh
B. sir dung den pin
C. nghe dién thoai
D. xem ti vi.
2. Két luin ding vé “quan hé giita chuyén dong va
luc” 14
A. Luc la nguyén nhén duy tri chuyén dong cia vat.
B. Vit chuyén dong thi cin co lyc can thiét tac dung.
C. Luc la nguyén nhan bién d6i trang thai chuyén
dong cua vat.
D. Khéng c6 lyc tac dung, vat chuyén dong chim din
cho dén khi ding lai.
3. Tim ciu sai:

A. Ngdi trén dat thi ngira mét lén cay, ngdi trén cay
thi nhin xubng dt, 1am viéc véi sirc nho s& lam diu
cing théng trong cuc song.

3. Dung ban ht dé hit db vai may mic; d6 1a nhé tac
dung cua khi quyén.

. Mubn chat, cit trudc hét phai chon dao: cung mét
luc cit, dién tich chiu luc nhé thi ap sudt lon.

. Nguoi ta thiét k& may co khi trinh cau tric ddi
ximng trén dudi va chu y t&i quan hé giita téc do va ap
suit cua vat.

4. Tim cau dang:

A. Vit thé nao khong dao dong thi ciing khong thé
phat ra am thanh.

B. Phuong phap duy nhit giam thidu tiéng 6n 13
khéong dé y dén vt phit ra tiéng 6n.

C. Dung may siéu 4m dé tan soi trong co thé con
nguc‘)i la lgi dung ning lugng cla séng 4m.

). “Di nhe, noi khg” 1a khAu hiéu yéu cdu moi ngudi
glam tiéng n di mét chat noi cong cong.

14

5. Ban Minh tw ché mot may chiéu hinh don gidn
(Hinh 1). Minh ding mét tdm phim c6 hinh, ‘mong
ap vao déu chiéc dén pin, anh sang dén pm chiéu qua
phlm Coi vi tri tAm phim la vj tri vt va blrc tuong
trang 12 man anh, trong khoang gilra birc tudng va
dau dén pin dit mot thau kinh hol tu tiéu cy 10cm.
Piéu chinh khodng cach twong dbi gitra twong, dén
pin va thdu kinh dé thu dugc anh phéng dai va rd nét.
Két luan dang la:

A. Dé c6 anh cung chiéu va 16n hon vat thi khoang
céch giira birc twong va thau kinh phai 16n hon 10cm
va nhé hon 20cm.

B. Dé c6 anh ngugc chiéu va Ién hon vat thi khoang
cach gifta birc twomng va thau kinh phai 1én hon 10cm
va nho hon 20cm.

C. Pé c6 anh cung chiéu va 16n hon vat thi khoang
cach giira buc tudong va thiu kinh phai nho hon 10cm.
D. Pé co6 anh
cung chiéu va
lé6n hon vit thi
khoang céch gilta
birc tudng va thau
kinh phai lén hon
10cm.

v Tuom,
Thdu kink hbi
Phim

6. Trén hong tau vién duong thudng c6 son 5 “vach
moén nude” con goi la “vach tai trong” nhu Hinh 2.
Trong do biéu thj chir W 1a vach tai trong Bic Dai
Tay Duong, chit S 1a vach tai trong An D% Duong.
Goi khéi legng riéng cla nudc bién Bic Dai Tay
Duong va An D§ Duong tuong ing 12 A1 va P:. Néu

tau di tr Bic Pai Ty Duong sang An P Duong thi
két ludn dung la:

A. Luc Acsimet ting
va P <,

B. Luc Acsimet giam
va P, > Py

C. Lyc Acsimet khong
doi va P, > P,y

7. Mot ban hoc sinh khi tim hiéu vé “Quan hé giira
hiéu dién thé hai diu dién tré va dong dién di qua
dién tré d6” da thu dugce dd thi thuc nghiém 13 hai
duodng thing a, b trén Hinh 3. Két luan ding 13:

A. Khi dién tr& khong ddi, hiéu dién thé giira hai dau
dién tr¢ ting thi dong qua di¢n tr¢ s€ giam.

D. Lyc Acsimet khong dbi va P, <P,

B. Véi hiéu dién thé hai dau dién tré nhu nhau, dién
trd nao lon thi dong qua nd s& 1on hon.

$O 119 THANG 7 - 2013
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C. Khi dong dién nhu a
nhau qua dién trd nao cé Fg
tri s0 nho thi hiéu dién P
thé trén hai dau dién tro

d6 sé lon.

D Quan h¢ hai dién tro 0
trén hai duong thing a, b

laR, >R,

8. Cau n6i nao diing trong cac cau sau?

A" Chang ta c6 thé nhin thdy anh ching ta trong
guong phing do cé nhirng tia sang di tir anh da vao
mit ching ta.

B. Dung tdm bang chin sang dat sau guong phing ta
sé& thu dugc anh do trén tam chén do.

C. Anh cua vat 1on trong guong phing khong thé 1a
anh hoan chinh dugc.

D. Khi nguoi ding trude guong phéng lui ra xa din
thi kich thudc anh cia anh ta s€ nhé dén.

Y- Trong so d6 mach dién Hinh 4, hi¢u dién thé ngudn
khong doi, sau khi déng mach dién va dich chuyén
con chay bién trd R| sang trai hién tugng xay ra la:

A. 86 chi von ké va ampe ké khong ddi.

B. 8§ chi ampe ké '
5 \4/

tang manh nhung s

chi von ke giam it.

C. 86 chi ampe ké
va von ké déu ting

R, |
manbh., 4 |

R

.
D. Sé chi ampe ké | Hinh 4.
giam it con von ké ting manh.
0. Trén Hinh 5, rong roc dong c6 trong lugng la
20N, trong vat G co trong lugng la 280N; don bay
c6 thé quay khong ma sat y
quanh truc ndm ngang,
khdi lugng day va thanh
don biy khong déng ké.
Tai diém A c6 mét luc d&
F theo phuong thing ding
hudng lén giit cho thanh
don biy thang bing nhu
hinh vé&. Luc F c6 d6 lon:

A. 150N B. 200N C. 3000N

II. Loai cAu héi dién chd tréng (7 cdu, méi ché
trong 1 diém, tat ca 10 diém):

D. 400N

[1. May phat di¢n chay bing sirc gi6 duoc ché tao
dya trén hién tugng ........ . Nang lugng gi6 13 ngudn
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ning lugng tai sinh; c6 thé coi la ngudn ning lugng
lién tuc dugc thién nhién ban ting cho. Mdt ngudn
nang lugng tai sinh khacla.............

I2. Hai qua bong 6 A, B bé ngoai hoan toan nhu
nhau dugc phan biét bang cich cho mit ngoai cua
ching dinh w6t rdi tha tir cing mot dd cao cho roi
tw do xubng dit. Diu
vét clia chiing in trén dit
tuong ing 1a A’ va B’ nhu
trén Hinh 6. Tu dé suy
ra thé ning trong truong
ol R 16n hon.

13. Trén Hinh 7, vit A c6
trong lugng 30N. Dung
luc F bing SON hudmg
vudng goéc véi burc tuong
dé giit A ditng yén. Viy A
chiu tac dung cia lyc ma
satla.......... N.

14. Trén Hinh 8
14 hai dung cyu do
ap luc trén cac
hop kim loai cé
s6 do nhu nhau
ma mdi vat dugc
tha vao mot chét
long khac nhau.
Tir hinh v& c6 thé thiy quan hé giita khdi lugng riéng
cua ching 1a: p,.....p, (chon dién dau : “>" | “<”
hoic “=")

15. Hinh 9 1a 4™
2 . 1 eA .x Xe A
dothibiéudién 24 1771711 /0~
s h thud TOTEFE T LT
11'~ P \ uQ(.: 8T T R T E R
quing dudng di 11T /T XeB
vaothoigiancia 1.2[ 17 /7 i
hai xe con A va JEl s dwu U

5 0.6f /7 71 e s
B trong chuypn AT T T
dong thang déu. o ;2 3 4 5 6 s

Quan hé giita d6
Ién van téc hai

xela:vy ... vg (Chon dién diu “>7, “<” hodc “=").
[6. Trong mach dién ® -
Hinh 10: hiéu di¢n thé 7 K S,
nguoén 6V khong doi, S;

hai bong dnLyval, | -~

nhu nhau, déu cé hiéu By

dién thé va dién tré djnh | L.

mirc tuong ng 1a 13 6V,
102 (B0 qua anh hudng

15
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cia nhiét do dén dién tré). Khi dong cong tic .......
thi dén L, s4ng, dén L, khong sang; khi chi dong cong
thc L, cong suat tiéu thy toan mach 1a .........

17. Trén Hinh 11 1a m{t doan dudng sit Thanh Tang
ma hai bén ven nén dudng ngudi ta trdng nhimg cot
sit cao khoang 2m. Ngudi ta goi nhitng cdy ndy la ciy
nhiét. Cay nhiét dugc chdn sau Sm dudi nén dudng.
Cay nhiét hoat dong trong khong khi, phia trong cay
6 dudng din chét Iong amoniac. Ngdy nong ciy lam
viéc nhu mét méy lam lanh. Nguyén ly lam vi¢c cua
cdy nhiét 1a: vao ngay nhiét do nén dudng ting cao,
dung dich amoniac hap thu nhiét ............... bién
thanh thé khi va bay '
1én cao phia ddu cay.
Khi amoniac & du cdy
gap lanh, giai phong
nhiét
bién thanh dung dich
amoniac va lai chay
vé trong cdy. Vong
tuin hoan lién tuc nhu
vay s& lam giam nhiét
d¢ ven dudng sit.

111. Loai cdu héi v& hinh, thyc nghiém va nghién
ciru (7 cdu, tat ca 24 diém)

18. (2 diém) Trén 4
Hinh 12, AO la tia
sang toi chiéu vao
tdm thuy tinh cé hai
mit song song. Ban
hdy v& ra m{t tia sang
di qua tim thuy tinh néy

19. (2 diém) Hay
vé ra trén Hinh 13
cac cuc nam chim
dién va chiéu
duong sic ngoai
bng day.

20. (3 diém)
Hay doc ding
cac con sb
thuc nghiém
trén Hinh 14,
Thé tich dung

§ ; \w\gnlmt W,

| P

AJ‘
a

| AL

dich  trong

ong dong la

............... ; nhiét Kké dang chi ¢
nhiétdo ...... ;sochitrénampekéla.............

16

A

21, (3 diém) Két
cdu am dién nhu
Hinh 15. Khi cam

phich cidm vao 0 Cdu chi
dién thi : dau a .
001 VO uvansssiins 2
, dau b ndi voi... Déy dign iri
dau

................ , :

Ko g X ,\ Hinh 15.
€ NOCVOI suvsisvnas (chon dien : “day L Hinh 15,

dit”, “day trung hoa”, “diy nong”)

22. (4 diém) Hinh 16 1a lo
mut hoa qua cia ban Sa.
Lo mirt thuy tinh cé ndp
xo4y kim loai. Sau khi rioa
lo bf'mg nudc nong, ban Sa
vin chat lai. Ngay thir hai
ban Sa rat khé mé nép lo.
Ban hay dung kién thirc vat
Iy ctia minh hay d& xuét hai
phuong phap mé nip lo murt nay:

Phuong phap (1) ....coovviniiiiiiiii e,
Phuong phap (2) «.ceevviniiniiii s

23. (4 diém) Hinh 17 1a hp den co ba dau day din
a, b, ¢ lay ra. Biet rang trong d6 ¢6 mét pin 3V va hai
dién trd c6 gia tri nhu nhau ndi véi nhau thanh mét bo

phén ciia mach dién. Liy ampe ké do giitaavab, sb
chi 13 0,3A; do giira a va c ciing chi 0,3A; dong giira
nao trong hég
den va vé so do

= &

Thot Nide  Cde thuytinh Téwlnea  déiy who

b va c bang 0.
I |
| |
| i
a b : |
|
I v
mach dién vao
kint logi

Ban hidy doan

cac linh kién

dugc néi voi

nhau nhu the

khung chir nhat dudi day.

24. (6 diém) Trong mét budi sinh hoat ciia t hoc sinh
yéu thich vt li cac ban hoc sinh d3 cung cép cho thiy
gido Ly dung cu thi nghiém va nudc di dung nhu:

CdnLoxo  ddvnho

Dung cac dung cu va vt lidu cac ban c6 thé nghién
ctru rit nhiéu cac quy luat va hién twong vt li. Ban
hdy chon ra nhitng nhom vét liéu va dung cu (goi la
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thiét bi) dé d\‘mg cho nghién ciru dé bai vt li tuong
ing (thiét bi vin co thé trung ldp & cac van dé khac
nhau). Ban hay ghi vao biéu bang duéi ddy cac nhém
thiét bj va cac van dé nghién ciru (hoic hién tuong,
hodc quy luét vt li) fuong Ung:

‘Thiét bi Vén dé nghién ciru

IV. Loai cdu héi ty ludn (hai cdu, 14t ca 16 diém.
Khi gidi phai co li lugn va viét ra cong thirc cung cdc
budrc tinh todn cdn thiét. Bai gidi chi v:et ddp 56 cudi
cung thi khéng dugc diém)

25. (6 diém) Mot vén dong vién cir ta ning ta lén 49
cao 1,5m. Trong lugng tong cong cia vin dong vién
vatala 1612N.
(1) Biét dién tich tiép xiic d6i chan vin ddng vién voi
dat1a 4.1072m” . Khi nang ta, 4p sufit clia van dong
vién Ién d4t 14 bao nhiéu?

2 Khi cir ta trong lugng ta dugc ning 1én 14 1146N.
Tinh c6ng trong qua trinh nang ta?
(3) Ban hdy thuyét minh céc qu4 trinh chuyén hod
ning lugng sau khi hoan thanh ddng tac cur ta.
26. (10 diém) Nha ban Phuong Iip mot binh dun
nudc néng. Biét phiét dd cua nudc chua dun 1a 10°C
va khi tim ria can nuoc 40°C; khoi lugng riéng cia
nude la p=1,0.10°kg /m’, nhiét dung riéng cua nudc
la ¢ =4,2.10°J /(kg.* C) . Néu mdi lan tim, ban Phuong
ding hét 0,05m° nudc nong thi
(1) Khéi luong nudc nong ban iy di ding I bao
nhiéu?
(2) Nhiét lugng cin cung cip nudc cho mot lan tim
1a bao nhiéu?
(3) Néu nhigt lugng cung cép cho binh nuéc néng
nho viée dot khi thién nhién va nhiét lugng nudc hap
thu dugc chi bing 70% nhiét lugng khi dot téa ra thi
lugng khi d6t can cho 1 lan tim 14 bao nhiéu? (Ning
sudt toa nhi¢t cia khi thién nhién 1a ¢ =4.10"J/m’.
Nhiét lugng toa ra khi dét chy hoan toan 1a @ =7V,
V la thé tich khi dot).
(4) Néu dun nudc bing dién “220V, 800W” thi dong
dién lam vi¢c binh thudng 13 bao nhiéu? Gia trj dién
trd cua sgi d6t 1a bao nhiéu?

(Xem dap an trang 22) &=
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GIOI THIEU ... (Tiép theo trang 13)

LOT GIAI

Bail. 1. Goi G 1a trong luc tic dung lén vat ning va
méc treo tai F. G va phén luc R.déu cé hudng thing
dimg. Gia sir cac
thanh AD va DF
tao véi phuong
thang ding céac goc
avaif (Hinh 7).

Phuong trinh cén

bing md men lyc ‘
clia h¢ déi véi diém

AlaG(l sina +Lsin B)=R. (I,sina+I,sin §)

Theo dé bai, cong thirc trén ding véi véi @ va S tay
Gl =Rl
y chonén: { ' Rely =>’—':l—3
GlL=R, 1, I,
2. Trong luc tic
dung lén cac thanh
AD, DF, BC, CE,
déi trong P lin lugt
14G,G,,G,,G,,G,

nhu trén Hinh 8.

Phuong trinh cin bing mé men ciia toan bd
cac thanh d6i véi truc quay di qua diém A 1a:

G(/ sina +1sin 8)+G, %I, sina +G, (%lj sin f+1, s'ma)

G, (%sinﬂh’z sin aj+G5 [1' +h, sina +1, sinﬂ)

=R.(l,sina+!,sin B)+G,l,sina
Via vd f tlyynéntacd:

I +1
5 = =R, +G,lp (N

Gl +G, %— +G, %—+ Gil, =R, (2)
Khir R, trong (1) va (2) ta dugce

Gl+Gg+Gl+Gl+Gl+l ~GL1,

h

G13+63%3+64%+GSI4 ,
= L &)

Thay /, =4,1, =1, vao (3) ¢6:

17



VAT LY & TUOGI TRE

+GI+GI+G' ol -Gpl,

l /

=G, 2+G, 2 +Gy,

Tir d6 tim dugc:
Gp= E:_[Glh + GJII +G,l, + G(Il _12 )]
P

Bai 11.Xét mot 10p vé ciu méong chira khi electron:

Tai thoi didm t : vo cdu duge gidi han bai 2 mat ciu
cach tim Mt Troi khoang r va r+Ar . Khéi lugng
cua lop ndy lam, téc d6 v. Dién tich mit trong cia vo
ciu ban kinh r 1a S, dién tich mat ngoai ban kinh
r+Arla S’. D6 la ving dugc danh ddu gach chéo
nhu trén Hinh 9 .

Sau khoang thoi gian Af: ria trong cua no dich
chuyén khoang Ar tGi vi tri ria trudce, con ria tnroc
lai dich chuyén doan Ar’. _Nghia la tal thoi diém
t+ At do day cua lép vo chu la Ar’, tbe do la v'.
(Hinh 10)
Trong qua trinh d6 xung luc cia lyc hat Mt Trai tac
Mm

2

dunglénnéla: [, =

Goi 7' va P lan luot la ap suft tic dung lén mit
ngoai va mjt trong cia vo ciu. Do Ar rat nhé nén co
thé coi ap sudt cua khéi khi bj nhdt giira hai 16p vo
chubankinhrva r+Ar 1a (p+p')/2.

Luec tac dung 1én mat ngoai va mit trong tuong umg la:

F,:(p, p;p]SF ( p-;pjs

Hop luc do khi electron bén trong va bén ngodi tac
dung 1€n vo cau la

—P')(S;SJ

Vay xung lyc cia khi electron trong va ngodi vo cdu
tic dung lén nd la

I, =(p—p'J(S ;S'Jm @

18

F-F'=(p

Miit khéc, khi electron la khi 1y trdng tuin theo
phuong trinh trang thai nén:

P mRT mRT 3)
mN V mN, S+S‘Ar
mRT mRT
‘= = — (4
T . 5%S )
e’ A

Trong d6 m, 14 khdi lugng electron, N, la s6 Avoga-
dro, S" 1a dién tich mat cAu c6 ban kinh r+Ar+Ar'
Theo dinh luét bdo toan déng lugng :

mAv:(p—p'(S;S]At GM mAt )

Thay cac cong thac (1); (2); (3); (4) vao (5) duoc

mAy = TIRTAL _ mRTAt (S+S )_GMmAr ©)
mN,Ar mNAr'\ §'+S§"
1 Sll L)
Mit khac: i—(””] ~1+2£vaﬁ—l+2-AL
S r r S' r
Do do
I+S 2- 2
S+8' s’ . Ar  Ar'
— ': T = "-'1———_,._,1 zf
S'+S 1+S_ 2+2£ r ¥ r
S’ r
Thay vao (6) ta dugec:
Ay = mRT _ mRT +2 mRT AI—GMSZmAt
mNy mNy'  mNr r
= Av=

RT (1 1 M
(—f—-]+ =i} -G (At
mN \v v mN ,r r

e

m,N r r

. RT
meNA

Bai 111. Truéc hét, ta chimg minh mét mang dién tro
cd dang AABC do 3 dién trd cd ciung gia tri r tao
thanh c6 thé thay bing mét mang hinh chit Y do 3
dién tro c6 gia tri bang r/3 tao thanh ma dién tro

Chia. cho- A Buge: fa-tm
Ar
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twong duong giita 2 d4u tiy ¥ ciia mach 1a nhu nhau.

Nghia 12 mang hinh A trén Hinh 11 dugc thay bing

mang hinh chit Y trén Hinh 12, trang thai mach dién

ciia mach ngoai va cia 16i vao tuong Umg s& khong

thay ddi, sy bién ddi nhu viy dugc goi 13 hoan dbi

tuong duong A-Y .
A

r-2r 2
Trén Hinh 11: Rz (A)= ==t
ren T (8) r+2r 3

1
Vi trén Hinh 12: RAB(Y):§r+%r:§—r

Nhu viy, ta dd ching minh dugc 1a mang 3 dién tré
sau khi tién hanh thay thé thi : Rz (A)= R, (Y)
Khi chua qua cit tach, dién tré twong duong giita 2
dinh bit ky trong AABC trén Hinh 2 12

R, (0) :ér (1)

Tam giac ABC sau 1 l4n cit
tach dugc 3 tam giac nho 1a
AADE, ADBF, AEFC;
dién trd cua mdi canh déu
bing r/2 nhu v& trén Hinh
13. Thay 3 tam gidc nho
bing mang Y ta dugc Hinh
14(1). Tiép d6 duge céc
Hinh 14(2), 14(3) va 14(4).

4 4
| (23 U s
~ A
(1YY \szyz \
£
v )\‘1 £ \
I 2(r12)/) N\ 207243
(r/wﬂ r] (7/2)13 f \}\
[ T i ) \
gy &‘1?_;\ P 2 —— )3
I3 3 c 2r/2)/3 -
F

m 2

C

39 CA Hinh 14.
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Giai ra duge R,; (1) =%r 2

Thay mang dién

tr6 Y trén Hinh 5r 5r
14(4) thanh mang 6/ 6
tam gidc trén Hinh

15 thi dién tr& cla

mdi canh tam giac e
tuong Gng la 51/6. 6

Hinh 4 13 truémg hop sau khi tich cit AABC lin thir
2. Ta thdy ring: AADE trén Hinh 4 chinh 14 AABC
trén Hinh 3 véi cdc canh cé d$ dai giam di mot nira
nén c6 thé thay AADE trén Hinh 4 thinh mét mang
tam gidc c6 dién trd mdi canh 13 5r/12 nhy Hinh 15.
Khi d6, Hinh 4 tr& lai 13 Hinh 3 vdi canh cia tam
gidc 16m nhit 1a 5r/6. Viy thi

R, (2) = %Raa (1) (3

Hinh 5 13 truong hgp sau khi tich cit AABC lin thir
3. Ta thdy ring: AADE trén Hinh 5 chinh 1a A4BC
trén Hinh 4 v6i cac canh c¢6 d6 dai giam di mét nira.
Gibng nhu trudng hop trén ta co:

Rip(3)= 2R, (2) ()
125

Tir (1); (2); B); (@) tim duge R, (3)=-—r va

5Y 2
R,w(n)=[gj 3" 48

2. Biét ring khi chua cit tach dién tré twong duong
giira 2 dinh cia tam giac ABC la

2 ;
R(Lo)=§r=kLo (6)
Qua n l4n tach cit dién tré twong (g s& 12
1y 5Y 2 iy T
Rl[=] L |=[ 2| Zr=kl||= 7
[(2] J (6J 3" [(2) I"} "
5 (1Y
Khir k tix (6), (7)duqc—=(—)
6 \2
<:>ln-§-=(s—l)ln%—)s=l+m=0.263

In(1/2)

Bai IV. Lén lugt khio sat céc truong hop dudi day:
I. Hai guong phing dat song song, mit phan xa
hudng vao nhau: mdt vét thyc dé giita 2 guong s&
cho v6 s0 dnh, khéng phu hop vai dé bai.

2. M6t thau kinh méng L tiéu cyr f va mét guong
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phing M nhu trong Hinh 16.
Do tia sang hudng vé bén phai qua L tao 4nh cia vat

1 1 1 - 5
A, theo cong thirc tao anh —+—= }: nhin dugc mot

u v
(D-d)f
D-d-f
Trong d6 v, ( va ca v, dudi ddy ciing c6 cing y nghia)
12 khoang cach tir L hudng sang phai tdi anh cla A
tao bai thau kinh (v, > 0 thi anh & bén phai).
Do tia sang D
hwdong vé bén —d
trai  di  qua A }
guong  phdng A A
M tao anh cua » )
vit A tai A,
tia phan xa lal  Hinh 16,
hudng vé bén phai tao anh qua L, d6 14 anh cudi cling
thir 2 dugc hé quang hoc tao ra. Vi tri thir 2 nay tim
dugc theo cong thirc duoi ddy

vitri anh cudiciing v,: u, =D —d; v, =

_(D+d)f

—Ptas W d- 7
Hai anh cudi ciing c6 cling d¢ 1én néu: NDogh
¥ U,

Nghiala D—d-f=H(D+d- f) (1)

Néu cong thirc (1) ldy du (+) thi 2d =0 hay d = 0,
day la vi tri dc bigt khong thé thoa mén yéu cdu cia
dé bai.

Néu cong thirc (1) iy ddu (-) thi
D-d-f=-D-d+ f,nghiala 2D=2fhay D= f
bi‘éu thirc cho thiy r}’mg khoang cach giita 2 quang cu
bang tiéu cu cua thau kinh. Péng théi do D > 0nén
£ >0, thau kinh 12 mot thau kinh hdi tu. Két luin nay
khong phu thudc vao gié tri cua d. Vdy 2 quang cy la
mét thiu kinh hdi tu mong va mot guong phang dat
cach thiu kinh mét khoang bgmg tiéu cy thiu kinh,
mit phan xa hudng vé phia thau kinh.

3.Hai thiu kinh L, va L,cé tiéucyla fi va /f

Nhu trén Hinh 17 tia . S
sang tir vit A hudng F 4
vé bén phai qua thiu f
kinh L tao mét anh A
cudi cung l l
_ ulfl Li(fy ()

Trong d6 v, 1a khoang cach vé phia phai L, (v, >0
20

thi anh & bén phai L,). Khi tia sang tir vat A huémg vé

bén trai qua L, tao anh thi2
=D'-y,
y _(D'-u)f,
2T e
D'—u, - f,

v, la khodng céch vé phia trai L,(v, <0anh ¢ bén
phai L,). B§ lon 2 anh nhu nhau, tic la

Mo Yo S Sy
=+ _iD'*u,ﬂfz (2)

U U,

Néu cong thirc (2) lay diu + thi
S(D-u, - 1,)= fr(,~ 1)

L= f;(D —u,):fzu, = D':M'yl

1
u, budc phai thdéa man biéu thirc trén méi c6 thé thu
duoc 2 anh bang nhau va khong thoa man véi yéu ciu
(thy ¥) ciia dé bai.
Néu cong thirc (2) 1dy déu — thi

i _ £
u, - f D'-u, - f,
& f(D-u—f,)=—f,(,~ 1))
@ fiD'=(fi-f)u+21 1,

< D'= b} u +2f,

A
Pé cong thic trén diing véi moi %, thi £, = f,. Khi
d6 D'=2f,=2f,. Do D'>0nén f, = f, >0. Thiu
kinh 12 thdu kinh hdi tu. Nhu vdy hai quang cy 13 2
thiu kinh hoi tu cé tiéu cu bang nhau va dit cich
nhau mét khoang bang 2 1an tiéu cy.

Bai V.1, Gia sir dong lugng va dong nang ciia 3 meson
7 sau phin ra twong mg la p,, p,, 5, va T,,7,,T, thi
chiing cén thoa man cac diéu kién sau:

Bao toan nang luong

T, +T,+T, =myc =3m,c* =0 (1)

Bao toan dong luong 5, + p, + p, =0 (2)

Mot diém bit ky trong tam giac 4,4,4; ludn thoa
méin biéu thire (1). Ta chi can tim pham vi vi tri cia
diém P thoa mén (2).

Tir (2) c6: p; = pi + pi +2p,p,cosb,, (3)

Trong cong thirc nay p, =| ;'5,| nén:
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2 2 2
cos@, = 22 25; P
172

vi |c0s8,| <1 nan didu kién (2) tré thanh:

@

3 g oaNe 5
[”——p—”—] <1 (5). Mat khéc: T =2~ (6)
2p\p, ) 2m

(T:» _TI — Tz )2
41T,

Nghia la (T, -7, -7,) <4T.T, (7)

Va cong thirc trén tré thanh: <1

Bay gidr trong tam gidc 44,4, liy mot diém P, dé

thudn lgi, vi tri ndy dugc biéu thi b{mg hc toa do cuc,
diém O tryc tdm cta tam giéc l1a diém gbc cua toa do

2
cue, OA, la hwdng dwong cua tryc cuc, OA, = —3—Q .

tr Hinh 18 co T, =%+pcos¢: (8)

Con T, =%—pcos(¢)—60°) ©)

T, =%—pcos(¢+60°) (10)
Liy (8). (9). (10) thay vao (7) dugc
Vé trai cua (7) = [—%ﬂpcow)z (11)
Vé phai ctia (7)
40*

== _%QPCOS¢—4PZCOSZ¢"3PZ (12)

C A 1
Vi vay OSEQ—:’»pz.NghTa la PS%Z (13)

A

AT
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A Hinh 19.

Nhu vdy khu cho phép x4y ra phin rd 3 meson n la
phén bén trong cia hinh tron ndi tiép tam gidc 44,4,
nhu duge vé trén Hinh 19.

V& trudmg hop electron phén rd ngau nhién thanh 3
photon 7, cic cong thirc 1~5 déu sir dung duoc,
nhung toc d¢ cua photon 13 ¢ nén ning lugng va dong
lugng déu phai sir dung cac bidu thirc trong ddi tinh.
Vi photon khong co khdi lugng nghi, nén dong ning
T dugc coi nhu 13 bing ning lugng E cla né ma
E=hv,p=hv/cnén T=E=cp (14)

Trongdd hla hing s6 Plank, c 1a téc 46 anh sang . Do

T 2
d6 cong thirc (5) dbi thanh —T'—Tz <1
2TL
Nghia 1a T2 -T2 -7} <2T,T Hoic T <(T, +T,)
Cing tirc 1a 7, < (7, + T;) (15)

Ly luan tuong tw ¢6 T, < (T, +T) (16)
vaT, <H(T,+T,) (17)
Céng thirc (15) c6 2 15i giai
L<T+T, (18)
T,+T,+7,<0 (19)
Cong thirc(19) khong hgp 1y nén c6 thé bo qua. Cong
thirc (18) c6 thé viét lai thanh

T, <T +T,+T,=Q Dodé 7‘35% 20)

Tuong ty, tir (16), (17) c6 T s @n T <Q (22)

Hinh 20.

Piéu kién diém P cin thoa min 1a cac cong thirc (20),
(21), (22). Hinh 20 cho thiy diém P nim trong mién
gach chéo ddng thoi thoa man 3 diéu kién trén. Khu
vuc cho phép xay ra phén ra 3 photon ¥ 1a phén bén
trong cua tam gidc tao béi 3 dudng trung binh cia

AA A A,.
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GIOI THIEU ... (Tiép theo trang 17)
DAP AN

1.(20diém) !B 2C 3A 4C 5B 0C
D %A 9A 10B

11.(10 diém) 11. cam ing dién tir; nding lugng nudc
(ho#c ning lugng Mit troi)

I2.B 13.30 14.nh6 hon 15.16n hon
10.S;1,8W  17.hod hoi; hod long

111.(24 diém)
1¥.(2 diém) Hinh 1

A\

!'-’.- ------ +--""t- ."
g X
.:- :'
,2 N gh
: .:.. r ..‘l:,
——+
Ngudn di¢n
[ Hinh 2. |
20.(3 diém) 25ml; _s59c; 0,46A
21.(3 diém) day nong; ddy trung hoa; day dit

22 (4 diém) Céch 1: Lam néng nip kim loai
Cach 2:Lam lanh lo thay tinh
23.(4 diém) Hinh 3.

BT LRI LEL L LT -
{ ¥
| "
i —{——°b |
]
i —{—0c
1 1
1 1
1

22

24.(6 diém)

Vén d& nghién ciru, hién
tugng hodc quy ludt
Nghién ciru cuc kom loai
chiju tac dyng cua lyc
Acsimet

STT Khi tai

cuc kim loai, ddy nhd 16
1 X0 va cdn

Nghién ctru khéi luong

cuc kim loai, nuéc, diy
riéng cyc kim loai

2 |cén Id xo va Ong dong

nuéc, cbe, tim nhya Nghién ciru sy ton tai ap

3 sudt khi quyén
1V.(16 diém)
25.(1)Ap suét ciia vin ddng vién cir ta ddi voi dat 1a:
F P 1612N y
p=—=—=—>-—-=4,03.10"Pa (2 diém)

S S 4107m

(2)Céng cur ta cia van ddng vién:

W =Ph=1146N.1,5m =1749J (2 diém)

(3) Trong qué trinh cir ta, nang lugng hod hoc cua
vén déng vién chuyén hoa thanh co nang cia qua ta,
qué trinh ta roi xudng dét: thé nang chuyén hoa thanh
dong nang. (2 diém)

26. (1)Khéi lugng nudc nong di ding:

m, = p V¥, =1,0.10° (kg / m*).0,05m’ = 50kg (2 diém)

(2)Nhiét lugng nudc trong binh nudc nong thu vao:
Q=c,m,At =4,2.10°J /(kg.* C).50kg .(40°C -10°C)
=6,3.10°J (2 diém)

(3)Nhiét lugng khi d6t thién nhién toara :

6,3.10°
Qr = g 5
n 70%
Thé tich khi dt thién nhién tidu ton:
_Q_ 9.10°7
g 4.107Jm>

== J=9.10°/ (1 diém)

=0,225m° (1 diém)

(4)Dong dién lam viéc binh thudng cia binh nudc
nong chay dién la:
_ P 830W

=222 =44(2 diém)
U 220V

Dién tré cuia diy gia nhiét cho binh nudc néng la :

R=£:ﬂ=550(2 diém)
I 44
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_ TIM HIEU SAU ... (Tidp theo trang 4)

Nhu vay, khong cin tinh toan, ma chi sit dung phan
tich thir nguyén ta da tim duogc c& gia tri cua chu ky
dao dong cua con lic 10 xo.

Vi du téng quat héa: dao ddng tir

Trong tat ca cac linh vuce cua vat ly hoc, ngudi ta rat
thuong gap nhitng bai toan lién quan dén dao dong
cua cac hé xung quanh vi tri can bang (VTCB). bé
hiéu nhiéu hién tuong va do do dé phén tich dinh
tinh cac hién tugng do, can phai biét nhirng tinh chat
chung cua cac hé nhu vay. Cac hé thuc hién dao dong
quanh VTCB, bét ké co cdu clia no, déu dugc goi la
céc dao dong nir. Vi du don gian nhét vé cac dao dong
tir 1a con lic 10 xo va con lic toan hoc. Vi du phirc
tap hon la day dan; ¢ day co nhiéu loai dao dong: dao
ddng v&i mot bung & giira (dm co ban), voi 1 nut, rdi
2 nut, v.v (cac hoa dm). Do dd, diy dan 1a tap hop
céc dao dong tir voi cac tan sb khac nhau. Mot vi dy
twong tu 1a cot khong khi trong ong dan organ; co thé
budc nd dao dong voi tin s thip nhat (&@m co ban)
hodc véi tan sé cao hon khi ma & mot sé diém cia cot
khi cac phan tir khi diing yén (tuong tu nhu cac nit
trong dao dong cua day dan).

Tinh chat chung cua tit ca cac dao dong l1a: bt ké
cdu tric cu thé cua dao dong tir, ning lugng cua hé &
bit ky thoi diém nao ciing c6 thé duge viét dudi dang

2 <2,
E= y%+ ﬁ%(z) véi ¢ la dai luong dic trung cho
d6 léch khoi VTCB (nhu ly d8, ching han), con ¢
[q = ?J |a tde d bién thién theo thoi gian cua g. S6
t

2

hang E, = y% la thé nang cua dao dong tir (d6i voi

con lac 10 xo 1a thé nang dan hoi, con v 1a dd clng
»2

ctia 10 x0). Con sb hang E, = ﬁ—c‘;- la dong nang cua

dao dong tir voi hé sb A goila khéi lugng cia no.

Bit ké cdu tao cua dao dong tir 1 thé nao, tin sé goc
(@) vachuky (7) cua né ludn bang:

w:\/z va T=%£=2EJE 2)
I ] 4

Viée dua vao dao dong tur “tdng quat” vdi toa do (g)
cuand khong nhat thiét phai la khoang cach dén VTCB
ma co y nghia bat ky, chi nang lugng la cd céu tric

nhu E  trong
biéu thiac (1)

cho phép ta co6 q->%

thé két luan g== %=k
ngay vé hanh X A y-->k,

vi dao déng cla ->m

h¢ ma khong kim

cin phai xem
X6t ban chét vat
ly cua cac qua
trinh xay ra trong do.

Pé lam sang to diéu vira noi, chiing t61 dua thém mot
vi dy nita khéng gidng nhitng vi du néu & trén. Xét
mét mach dao dong LC, bap dau tu dugc nap dén
dién tich Q,. Trong mach xuat hién dao dong dién tur.
Néu cudn cam duoc lam bang chit siéu dén, thi thue
té, dao dong s& khong tit dan.

Ning lugng cua hé dang xét gdm hai s6 hang: ning
lurong tr tredng trong cudn cam va nang lugng dién
trudmg trong tu dién. Ning luong dién truong co dang

E, = %, cOn ning lugng tir trudng E = i

a5

Nhung vi 1=Q:dQ,
dt

nang lugng clia hé & mot thoi diém bét ky 1a

_Q Lo
E=yct>2 ®

~2
néntacd g :LQ . Do do,
! 2

Vay hé dang xét 1a mdt dao dong tir: dong vai trod toa
do trong truomg hop nay dién tich Q, thé ning cua
dao dong tir la ning lugng cua ty, con dong ning la
nang lugng tir cia cudn cam. Tir (3) dé thiy ring “do
ciing” cua dao dong tir 1a 1/C con déng vai tro khéi
lugng bdy gio la do fu cam L. Tir day, ta co thé viét

A& . - 1
ngay tan so goc cua dao dong: @ = JE

q ===l QJ

S 4> Q=1
Tl L ‘) Y “> I/Cs
) B-->L

’ {7 Le

(Ki sau déng tiép)

Lwong Tir (suru tam va gidi thiéu)
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LAM QUEN VOI VAT LY HIEN DAI

L

HIGGS BOSON

A
Nguyén Tran
1. Vi sao ¢o tén “Higgs boson” ?

Trong Vit ly, nguoi ta rat ton trong trat tu thoi gian:
néu nhiéu ngudi cang phat hién ra mdt hién tuong,
thi ngudi nao phat hién (cong bd) truge thudng dugc
danh gia cao hon, va tén cua ngudi ay thuong dugc
gan cho hi¢n tuong méi dé. Trong cdu chuyén Higgs
boson da c6 mét chat nhdm 14n. Thuc ra, thit ty cong
b 1a nhu sau: bai cua Englert va Brout cong bd sém
nhét, trén Physical Review Letters, volume 13, ngay
31/8/1964; Bai ddu cua Higgs cong bé sau do2 tuin,
trén Physics Letters, volume 12, thém 5 tuin nira thi
bai quan trong hon cua Higgs moi duge cong bb trén
Physical Review Letters, volume 13; Con bai cua
nhém Guralnik-Hagen-Kibble thi ding mudn nhit,
tan ngay 16/11/1964. Nhu vay, theo thong I¢, dang 1€
phai goi hat dugc tién dodn la Englert-Brout boson.
Co I& Benjamin Lee (nha Vit ly My gbc Han quoc)
la ngudi dau tién da dung cai tén “Higgs boson” vao
1966. Nhung, nham 1in cia Weinberg mdi co vai trd
quyét dinh, “déng dinh” cdi tén nay vao lich sir Vit
ly Trong bai bao quan trong 1967 Weinberg da trich
din bai cua Higgs trudc bai cia Englert-Brout. Tiép
nira, trong mgt bai ding ndm 1971 Weinberg lai ghi
nham bai cua Hi ggs O Physical Review Letter, volume
12 (nham véi bai trén Physics Letters), ma da 12 thi
tit 1a sém hon bai cia Englert-Brout trén volume 13
roi ! Vi Wembcrg 1a nhan vt sb 1 _trong linh vyuc nay,
nén nham lan cua ong dugc truyén di rong rai trong
hang chuc nam, dé rdi nam 2010 “Higgs boson™ Xuat
hién trén Review of Particle Physics nhu mot cai tén
chudn, mién ban, mién thay ddi. Weinberg da thira
nhin nhim l4n ciia minh trong mot bai viét trén The
New York Review of Books, thang 5/2012.

11. Higgs Boson — Ai sé doat Nobel ?

Ngay 04/07/2012 CERN céng b6 da phat hién mét hat
méi,cé thé la Higgs Boson (HB). Ngay 14/03/2013
cdc nha khoa hoc cia CERN khdng dinh lai rang,
kha ncing 90 % hat phat hién dwgc la HB, chi chiea ré
do ¢o phai chinh xdc la HB cua M6 hinh chudn hay
khéng. Liéu phat hién nay sé doat giai Nobel 2013 va
néu duwoc, thi gidi sé trao cho nhitng ai. Cdu hoi thoat
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ddu ticng don gian, hoa ra khong dé tra 10i.

Ngwgc dong lich sir. Chi néi vé ly thuyét thi da co
toi 6 nguoi (tam goi la nhom 6) la tac gia cua cac bai
bao duge xem la ddng thoi tién doan sy ton tai cua
Higgs boson (HB) vao nam 1964, do la: Peter Higgs
& University of Edinburgh (UK); Francois Englert
va Robert Brout & Free University of Brussels; Tom
Kibble & Imperial College London, Gerald Guralnik
& Brown University, va Carl Hagen & University of
Rochester, New York.

Khong chi cé vay, cac nha ly thuyét cho ring, vé
lich str, trudc 1964 da ting co nhitng y tudng quan
trong, 1a tién dé va co s& cho phat hién ciia nhom
6. Trudc hét phai ké dén Sheldon Glashow (Boston
University), nam 1961 da phat trién mot 1y thuyét
mb ta dong thoi luc dién tir (do photon mang) va
Iirc hat nhén yéu (do W- va Z-bosons mang). Khac
voi photon, W- va Z-boson ¢ khéi lugng. Glashow
gép kho khin 13, néu thay ddi mé hinh dé cho W- va
Z-boson cd khéi lugng, thi lai vi pham gia thiét co
ban vé tinh déi ximg dia phuong, ma chinh né dan
dén su tdn tai cia cac hat nay. Lam thé nao dé W- va
Z-boson ¢o khoi lugng, ma khong thay ddi tinh doi
xung cua ly thuyét ? Phat hién ciia nhém 6 chinh la
dap an cho cdu hoi nay: ho da tim ra co ché mang lai
khéi luong cho mot hat mang luc (boson). Nhu vay,
¢6 thé xem, chinh Glashow da dit bai toan cho nhom
6, cho du trong cac bai bao 1964 ho khong hé nhic
dén W- va Z-boson.

Ngudi tiép theo phai ké dén 1a Jeffrey Goldstone
(Massachusetts Institute of Technology, Cambridge)
véi dinh 1 ndi tiéng mang tén ong. Kibble, mot tic
gia trong nhom 6 dd noi: "Dinh li Goldstone la mot
vét can dang ngai, vi thé rit tu nhién la moi ngudi
ging tim cach di vong qua n¢”. Phat hién ctia nhom 6
chinh 1a mot cach “di vong” nhu vay. Con nhing cai
tén khac nira, nhu Yoichiro Nambu & University of
Chicago, hay thdm chi Philip Anderson ¢ Princeton
University. Nhung, vé& mat Vit ly, quan trong nhét
co 18 1a dong gop cua Steven Weinberg (University
of Texas, Austin) va Abdus Salam (ICTP, Trieste).
Hai 6ng da thdi vao phat hién niing tinh toan hoc cia
nhém 6 mot cai hon Vit 1y sdu sic, ma theo nha ly
thuyét Michael Peskin (SLAS National Accelerator
Laboratory, California) thi "Truong Higgs cia tuong
tac yeéu — truong Higgs thuc su - 1a  y tudng cua
Weinberg va Salam”. Thanh thur, trong vu nay, ngoai
nhém 6, it ra phai tinh dén 4 ngudi nita: Glashow,
Goldstone, Weinberg, va Salam. Nhirng 10 nguoi, thé
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ma mot Nobel khong trao cho qua 3 ngudi !

Vi sao vin con bin khoin ? Theo t6i cai chét la &
chd, cic nha ly thuyét chua thit phuc nhom 6. Ho cho
ring, cac bai bao 1964 ctia nhom nay moi chi dirng
lai & mo hinh toan hoc, chir chwa mang mdt néi dung
vat ly du sau. Co thé ké ra mdt sé danh gia nhu sau.
Mgt 1a,thuc ra, nhém 6 khong tién doan HB cua M
hinh chudn vai y nghia nhu ching ta dang hiéu. Muc
dich cua cic bai bio 1964 khong phai la chi ra su ton
tai cua HB, va vi viéc xuét hién hat nay chi la mét
san pham phu trong ly thuyét ctia minh, nén cac tac
gia da khong quan tim dén no6. Ngay trong bai quan
trong nhit cua Higgs, ban vé hat nhin duogc, cling chi
c6 vén ven mot cau:” Phuong trinh (2b) mé ta cac
song ma lugng tir cia chiing c6 khdi lugng”. Khong
ai nhic toi W- va Z — boson. Cic tac gia co budng
mét cdu ring, co ché tao khoi lugng cua ho ¢ thé
gilp dé giai thich twong tac manh, nhung ciing chi
dimg & d6. Thanh ra, dan ly thuyét cho ring, cai hat
méi phat hién & CERN véi cac tinh chat da duge tién
doan trudce, 1a san phdm khong phai cua nhom 6, ma
trude hét 1a cua Weinberg va Salam, nhimg nguoi da
khai sinh ra Mé hinh chuén.

Hai la, nhém 6 khéng giai thich ngudn gdc cua khi
lugng. Co ché Higgs mang lai khdi lugng cho W- va
Z-boson (hat mang luc), nhung khong giai thich su
ton tai cia tit ca khoi luong trong vii tru. Weinberg
méi 1a ngudi chi ra cach thirc ma co ché nay mang
lai khéi lugng cho cac hat co ban khac, nhu electron
hay quarks.

Ba la, cdc bai bdo ciia nhom 6 déu dai khong qua
3 trang, chua du rd rang va chat ché. Tinh toan cia
Englert va Brout chi ding lai o gan dang “bédc nhét”
(bic thip nhit). Higgs trinh bay chi phwong an ly
thuyét truomg cb dién va trong phan ghi chi viét “vé
ly thuyét lugng tir, thi chua c6 gi duoc ching minh”.
Bai ctia Guralnik, Hagen, va Kibble thi ¢6 phan hoan
thién hon. Frank Close (University of Oxford, UK)
cho biét, thoat ddu ching ai dé y dén cac bai bao nay.
Chi sau c6ng trinh 1967 cua Weinberg, thi nhom 6
méi dugce biét dén.

Dy do4n chung cugc ? Du sao, da phin cac nha Vat
ly cho ring, viéc nhom 6 tim ra co ché dem lai khéi
lrong cho mét hat mang luc ma khong lam dao 16n
toan bg ly thuyét ciing 1a ximg déng dé nhan Nobel
roi. Tuy nhién, Chris Quigg ¢ FermiLab (Illinois) luu
y, Uy ban Nobel cén than trong, dé néu nhirng ngudi
nay dugc Nobel thi d6 1a do nhitng gi ma ho thuc sy

dad 1am dugc, chir khong phai do nhitng gi ngudi ta
néi 1a ho da lam dugc. Ciing may la hiu hét nhing
ing vién tiém ning, khong thudc nhom 6, déu da
nhéin Nobel roi (Anderson 1977, Glashow-Weinberg-
Salam 1979; Nambu 2008). Vay, cit cho 1a nhém 6
s& duge Nobel, thi van con mét viéc 1a, phai chon 3
trong S (Brout di mat nim 2011). Nhém 3 ddng tac
gia, Guralnik, Hagen, va Kibble, da tu nguyén ding
sau, vi bai bao ctia ho céng bé mudn hon. Thanh tha,
g vién so 1 la Higgs, s6 2 14 Englert. Néu c¢6 thé
thém mét nita, thi Kibble co 1€ trdi hon vi cac nghién
ctru tiép theo cuia ong da gop phan din tdi ly thuyét
Weinberg-Salam. Chung cudc, toi manh dan dit cuoc
mét Nobel 1y thuyét cho Higgs, Englert, va Kibble.

Con vé thuc nghiém, hin la ciing phai dugc mot
Nobel, nhung sé trao cho ai, khi ma hai nhom ATLAS
va CMS dong thoi phat hién ra HB, ma mdi nhom
gdm khoang 3000 thanh vién ? Chris Quigg cho ring,
chon 1 trong 3000 c6 khi con dé hon chon 3 trong
5. Theo Michael Peskin, thi Lyndon Evans, nha Vat
Iy gia tdc & CERN, ngudi phu trach xay dung LHC,
phai la {tng vién s 1 cho Nobel thuc nghiém. Viéc
dé ctr Nobel nam nay da khép lai vao thang 2. Ciing
chua rd tén va thir tu cac ung vién. Hay chd xem!

T trdi sang phai: Tom Kibble; Gerald Guralnik
Car{ Hagen; Francois Englert va Robert Brout

Peter Higgs
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THONG TIN LASER

(Tiép theo ky triwdc)

Nguyén Xuin Chinh
2. Thong tin laser

Théng tin laser 1a m{t ky thuit thong tin khong
ddy mdi dugc phat trién. Nguyén tic hoat déng cua
théng tin laser twong trr nhu théng tin sgi quang,
khac biét chinh 14 anh sang mang thdng tin khong
phai dugc truyén theo sgi quang ma truyén trong
khéng gian m¢& thi du nhu trong khi quyén, trong
khoang khéng vii tru v.v... Pdc diém cua thdng tin
laser 12 may phat va may thu phai thing hang “nhin
thdy dugc nhau”

May phat c6 diu vao tiép nhan thong tin can truyén
di (4m thanh, hinh anh v.v...) dé diéu ché sao cho
gui dugc théng tin d6 vao séng anh sang do didt phat
séng (LED) hay dibt laser phat ra. Anh sang phat ra
nay di thing vio trong khéng gian hudng tdi may thu.
May thu c6 nhi¢m vy thu song dnh séng ma may phat
gui dén, xtr Iy dé co dugc thong tin dd dugc giri di
trén song anh sang.

Noi chung véi k¥ thuit vi mach va k¥ thuat phat anh
sang manh bing LED hoic dibt laser hién nay, may
phat ciing nhu may thu dung cho truyén thong laser
khé gon nhe va ré tién.

Dé d& hinh dung ta xét thi du vé mot may phat va may
thu don gian hoc sinh co thé lam dugc véi vit liéu,
linh kién dé kiém & thi truong.

O so d6 may phat (hinh 2) théng tin cdn giri di
thi du 1a 4m thanh ca nhac ldy tir ddu ra cia mot
may CD dugc ndi vao chd V.. Vi mach chu yéu
1a ICILM386 c6 nhiém vu khuéch dai 4m thanh
dé 1am bién diéu séng anh sang do didt laser LD1
phat ra. Cé thé 14y dibt laser & but tré lam nhiém
vu nay.
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Hinh 2. So d6 may phdt (logi don gian) o théng tin laser

May thu (hinh 3) c6 bd phdn thu anh sang laser dé
bién thanh tin hiéu dién. C6 thé sir dung tAm pin mit
troi nhd & may tinh con cim tay lam nhiém vy nay. Vi
mach chit yéu IC2 LM386 tach va khuéch dai tin higu
théng tin ma séng anh séng tir may phat giri dén. Loa
LS! la d4u ra cho théng tin (& ddy 13 4m thanh) may
phat giri di may thu nhéan dugec.

Ty theo cong suit clia laser & may phat va méi trudng
doc dudng di tir may phat dén may thu, khoang cach
truyén dugc thong tin laser c6 thé 1 hang trim mét
(nhu & may phat, may thu don gian néi trén) cho dén
hang trim nghin kildmet (nhu & théng tin laser giira
Trai D4t va Mit Tring ma NASA dang thir nghiém).
Trén mit dat, khoang cich truyén dugc théng tin la-
ser ti da chi vao khoang 2-3 kilomet va rit d& bj anh
huong vi mua tuyét, bui bam, khoi ... Ra khoi mit
dét, trong khong gian vii try, thong tin laser rt thuin
lgi vi tia sang laser hau nhu khéng bj hip thu trong
chin khdng.

Nhitng wu diém cia théng tin laser la:

Gi4 thanh ré, dé trién khai. So vé&i cac phuong tién
théng tin thuong thiy, cac may phat, thu trong thong
tin laser nho, nhe hon d& lip dat trén mit dit ciing
nhu trén vé tinh.

C5-C7 = 10y, 25V
€8 = 0.047y
s2
ON/OFF

oK
POT " SWITCH
s 220y, 25V i
cs
2

CALCULATCR
| soLAR PaneL ¥

Hinh 3. S @6 mdy thu (logi don gian) ¢ théng tin laser
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Dung 4nh sang dé truyén tin di xa nhung khong can
day nhu o thong tin cap quang, khong can phai dang
ky tan s6 nhu o théng tin vo tuyén dién.

Song mang thong tin la song anh sang tan so rat cao,
hang tram lin cao hon tan s vo tuyén. Séng mang
thong tin tan s6 cang cao thi luu lugng théng tin
truyén di cang cao, téc do truyén thong tin (sO bit
truyén di trong mot gidy) cang len, ¢ thé tir vai
tram kilobit/gidy cho dén 10 gigabi /gidy.

O thong tin laser tia sang phat di rat manh, di thang
dén may thu, khong lan rong nhur o thong tin vo tuyén,
do do it ton nang luong, kho bi nghe Ién, ¢6 nghe 1én
thi rit dé bi phat hién.

Nhuoe diém chinh cua thong tin laser la may
phat va may thu phai thang hang “nhin thay
duoc nhau” trong khoang khong gian gan trén
mat dat dé bi cac yéu to thoi tiét nhu mua to,
tuyét nhicu... can trg. Hién nay thong tin laser
dd co nhiéu ng dung trén mat dat, dac biét la
trong khong gian v tru.

Fhong tin cho mot su kién dédc bigt to chuce o da
ngoai. Thi du ¢6 bicu dién san khau ca nhac o mot
dia diém ngoai troi, xa thanh phd. Cac hinh anh.

muon cho dén thang cong ching o xa

am thanh ...

phai duoc quay truc tiép va ding may phat thong
tin laser dé truyén dén may thu théng tin laser dat
& thanh phd, noi c6 nhiéu diéu kién phat lai dé
truyén di xa bang thong tin cap quang thong tin vo
tuyén....vv

Trién khai phat trién va thu theo thong tin laser khong
can xin phép nhu ¢ thong tin vo tuyén ¢ day viéc quan
ly tan sd ludn luén chit ché.

Théng tin thiét lap khan cap cho noi bi thién tai.
O day rat nhiéu thong tin, hinh anh... can truyeén
di xa rat kip thoi trong diéu kién da chién, nhiéu
co sd thong tin von c¢é bi hu hong. May phat
va may thu thong tin laser rit gon nhe, dé trién
khai nhanh.

Thong tin tir mat dat 1én vé tinh, tir mat dat lén cac
hanh tinh gan ( Mat Trang), thong tin gitra cac vé
tinh v.v.. Day 1a linh vuc co nhiéu ng dung va phat
trién nhét cua thong tin laser. Uu diém chinh o day la
khéng gian rong rii dé dang cho céc tia sang di thang
it bi nhiéu, it bi hap thu. Nguoi ta dé dang bo tri thong
tin hai chiéu, mdi noi ¢6 ca may phat va may thu. Vi
may tuong d6i gon nhe nén lap vao vé tinh khong anh
huong dang ké dén trong luong.

Y tuong sir dung anh séang dé mang thong tin da co tir
lau nhung tir khi ¢6 laser phat ra anh sang cuc manh
mai phat trién nhanh. Thuc ra tén goi day du phai la
thong tin laser trong khong gian tu do (Free Space
Laser Communication) dé phan biét véi thong tin

dung laser o cap quang.

Hinh 4. Ung dung
thong tin laser
trong vu tru



Dt ban tay ciia ban trén mjt bép 1o néng trong mét phiit, ta cam thiy liu nhuw mgt gio. Ngot voi
mot ¢d gdi xinh dep trong mgt gio, ta lai cam thdy nhanh nhw mjt phit. D6 la su twong doi

“Put your hand on a hot stove for a minute, and it seems like an hour. Sit with a pretty girl for an hour, and it
seems like a minute. THAT’S relativity”
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www.vatlytuoitre.com.vn

CLB Vat ly va Tuoi tré xin chao tat ca ¢ac ban!

CAU HOI KY NAY

Vi sao ¢o lic dudng ong dan nudc lai phat ra tiéng kéu
oc oc?

PAP AN CAU HOI KY TRUOC

Khi c6 gioé thoi ta nghe thiy tiéng u...u.... O trong
tai 1a do céc rung dong. Do gi6 thoi , cay co1 cot
dién, duong diy tai dién, ong khoi, cau, néc nha,
goc nha, ... gdy ra rung dong, gidng nhu khi ta thoi
Hacmonica, dong khi lam rung dong lam rung. Khi
thoi Hacmonica, ciing mot dong khi da lam rung dong
nhirng lam rung dai ngian khac nhau nén am thanh
phat ra khong giong nhau, khi gi6 thdi vao cac vat
chudng ngai khac nhau, ching co thé gay ra nhiing
am thanh cao thap khac nhau.

GOC VUI CUOI

Albert Einstein

BAN CO BIET

Giot chit 16ng nhé nhit thé giéi

Cac nha khoa hoc cho rﬁng, ho da tao ra dugc giot
chét 16ng nhé nhat, kich ¢& chi c& ba dén nam proton.
Céc giot chat long d6 duoc tao ra bén trong ¢d may
gia toc hat 16n nhat hanh tinh: May Va cham Hadron
Loén (LHC) ¢ Thuy Si, noi cac hat duoc gia toc dén
gan téc do anh sang roi dugce lai lao vao nhau. Khi
cac nha nghién ctru cho proton va cham v&i hat nhan
chi, ho da bat ngo thdy két qua 1a nhitng giot chat long
nho xiu, li ti.Nhimg giot chat long nay khodng bang
1/100.000 kich c& cua mét nguyén tuir hydrogen hodc
1/100.000.000 kich ¢& ctia mdt con virus tiéu biéu.
Cac nha nghién ctru xem nhirng giot ay 1a long boi
vi ching chay giéng véi chit long hon l1a bat ki trang
thai nao khac cua vat chét.

CMS Preliminary

Bén trong LHC, cac proton lao vao hat nhan chi,
tao ra nhitng giot long nho li ti, cung voi nhitng hat
nguyén tir khac. Cdc dwong xanh luc thé hién quy dao
cua nhitng hat nguyén tu dwgc tao ra; cot do va cot
xanh lam thé hién nang lwong do boi hai bo nhiét
liong ké cua may do CMS. Anh: CMS.
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