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Vi SAO MUOI LAI LA LOAI PONG VAT MAU LANH
Do Quoc Hung

Dong nang luong dang dugc hang ngay hang gio phat ra tir Mat Troi 1a vo clung
khéng 16. Cac phép do dac dia vat Ii cho thdy: ngay & ting trén cia khi quyén
Trai Dat, tic 1a & cdch xa Mat Troi 150 triéu kilomét, moéi mét vuong dién tich
dat vuong gdéc véi cdc tia sang Mit Troi moi gidy nhan duogc tir Mat Troi mot
nang luong bang 1,4 kJ. Con s6 nay dugc goi 1a hing s6 Mit Troi va duoc ki
hiéu béng chit 1. Biét hing s6 Mat Troi I = 1,4 kW/m?, dé dang tinh dugc cong
sudt biic xa tong cong P, clia Mit Trdi biang cach nhan hing s6 Mat Troi véi dién
tich cla mat cdu khéng 16 c6 tam 12 Mat Troi va ban kinh bing 150 triéu
kilomét, va ta thu dugc két qua 1a P, = 1. 4TR*= 4. 10*W.

Kha nang ctia con nguoi vé€ nang luong duong nhién 1a nho bé hon rét nhiéu so
v6i Mat Troi. Ta c6 thé uGe tinh dé dang cong suat trung binh ma con ngudi ¢
thé san ra dua trén niang luong clia thic in ma con ngudi tiéu thu trong mot ngay
dém. Ta biét rang nhitng ngudi khong lao dong nang nhoc hang ngay phai tiéu
thu mot luong thdc an c¢6 nang luong khoang 12 MJ. Hau hét nang lugng nay
duoc tiéu ton dé duy tri than nhiét 6n dinh clia con ngudi, va suy cho cling thi
duoc con ngudi truyén cho moi trudong xung quanh. Con ngudi chi tiéu ton mot
phan r4t nho trong 12MJ dé thuc hién céc cong co hoc ma thoi. Néu chia 12 MJ
cho khoang thoi gian mot ngay dém, ta tinh duoc cong suat trung binh ctia con
nguoi 1a P,= 140 W. Nhu vay néu xét vé géc do san sinh nang luong thi Mat troi
c6 cong suat 16n hon 3.10* 14n (3 triéu ti ti 1an). Tuy nhién néu so sanh cong
sudt riéng (tic la cong suat ung véi mot don vi khoi lugng) thi ta lai thu duoc
mot két qua that bat ngo. Ta biét rang khoi luong ctia Mit Troi xap xi bang 2.
10% kg, con khéi luong clia con ngudi trung binh 1a 80 kg. Tir d6 suy ra cong
sudt rieng ctia Mat Troi bing 2.10* W/ kg, con cong sudt riéng clia ngudi 1a
1,75W/ kg, c6 nghia la cong sudt riéng ctia con nguoi 16n hon cong suét riéng
ctia Mat Troi t6i mot van l1an! Thoat nhin ta ¢6 cam gidc két qua vira nhan dugc
la kho tin, song trén thuc t€ thi két qua d6 lai hoan toan chinh xac.

Lam thé ndo dé c6 thé Ii giai duoc “nghich 1i” d6? Vi I& gi Mat Trdi — mot 10
phan tng nhiét hach khong 16 lai chiu thua vé cong suat riéng so véi con nguoi,
mot sinh vat ma nguon nang luong dugc cung cip boi cac phan tng hod hoc, mot
loai phan tng yéu hon khong biét bao nhiéu lan so véi cac phan ting hat nhan?



S& khong kho tra 10i cho cau hoi trén, néu ta cho rang nang luong duoc san sinh
mot cach tuong doi dong déu theo toan bo thé tich bén trong co thé con ngudi va
bén trong Mit Troi. Do do, toc do san sinh ning luong ti 1é thuan vdéi thé tich,
tic 1a ti 1& voi luy thira bac ba cuta kich thudc dai. Trong khi d6, toc do0 mat mat
nhiét niang thi lai ti 1¢ véi dién tich bé mat, tic 1a ti 1& v6i luy thira bac hai cua
kich thudc. T d6 suy ra vat ¢6 kich thuée cang 16n thi ti 1€ nang luong cén tiéu
ton dé duy tri mot nhiét do cho trudc lai cang nho.

Thé tich ctia Mat Troi khoang 10’ m?, dién tich bé mit clia n6 ¢ bing 10'® m”.
Cic chi s6 tuong tng ciia con ngudi 1a (10 'm? va O 1m?. Nhu vay, ti so giita
céc thé tich cia Mat Troi va ctia con ngudi bang (1107, con ti s6 gifta cdc dién
tich bé mat 12 (010", N6i mot cach hinh tuong, doi véi Mat Troi, dién tich bé
mat tng véi mdi don vi thé tich nhd hon mudi ti 14n so véi dai lugng twong tGng
ctia con nguoi. Vi th€ khong ¢ gi dang ngac nhién khi nhiét do trén bé mat cla
Mat Troi dat t6i 6000°C ma t6c do trao doi nang luong riéng (tinh cho mot don
vi khoi lugng) ciia né chi ¢6 bang 0,2 mW/ kg.

Dudi day 1a mot s6 vi du minh hoa vé su lién hé giita kich thudc, nhip do tiéu ton
nang lugng va than nhiét trong th€ giGi dong vat.

Than nhiét clia cdc loai thi hdu nhu khong khac biét nhau lim. Chang han, than
nhiét cia mot chd voi va mot chi chudt dong gan nhu bang nhau. Tuy vay, toc
do tiéu ton nhiét lugng trong co thé mot con voi lai nhd hon toc do tuong tGng
ctia con chuot t6i 30 1an. Néu nhu trong co thé con voi va con chuot toc do san
sinh nang luong la nhu nhau, thi nhiét luong sinh ra trong con voi s€ khong kip
tiéu tdn da nhanh qua 16p da dé duy tri than nhiét binh thudong clia né. Két qua l1a
con voi s€ bi “nudng chin” ngay bén trong bo da cta chinh né.

Mot con vat mau néng cang cé kich thudc nho thi toc do san sinh nhiét riéng
(ttic 1a tinh cho mot don vi khéi luong clia né) cang phai 16n, dé bu trir nhitng t6n
hao nhiét can thiét cho viéc duy tri than nhiét binh thuong ctia né. Do d6, lugng
thitc 4n ma né phai tiéu thu (ciing tinh ra mot don vi khoi Iugng co thé) cang
phai 16n. Cau bé ti hon bing ngén tay trong cau chuyén c6 tich néi ti€éng gianh
cho tré em phai la mot cau bé cuc ky pham an, boi vi so véi nguoi binh thuong,
né can mot luong thic an tinh trén mot don vi khoi luong co thé nhiéu hon gip
20 lan.

Chuot etrus 1a loai thid nho nhat trén thé gidi, khoi lugng co thé clia né chi vén
ven ¢6 1,5 gam. Trong mét ngay dém nd ngoén mot khoi luong thic an 16n hon
gdp hai 1an khoi lugng ctia chinh ban than né. N6 s€ bi chét ngay néu bi bd doi
chi trong vai gio dong ho. Chim colibri chuyén hit mat hoa & Nam My 1a mot
loai chim nho x{u vé6i khoi luong co thé chi ¢6 2 gam. Hau nhu trong su6t thoi
gian ma ching thiic, chiing chi 1am méi mot viéc 1a tim ki€m va nudt thdc an.
Ching c6 thé( ngu dém kéo dai 1a nho ldc d6 than nhiét cua ching ha xuéng mot
cach dot ngot.

C6 thé chitng minh rang nhitng sinh vat rit nho, nhu mudi chang han, khong thé
la loai mau nong. That vay, ta hay thir udc lugng cong suat nhiét do mot chia
mudi san ra.



Pé don gian ta coi co thé con mudi c6 dang hinh tru, v6i duong kinh 0,5 mm va
chiéu dai 4 mm. Khi dé dién tich bé mat va thé tich clia nd lan lugt bang: S =

2 2
2’%+m| 105m2, v="910 1

Ta biét rang mot vat ¢4 nhiét do T s€ truyén cho moi trudng xung quanh véi
nhiét do T, (T, < T) cong sudt nhiét bang

P=aS.(T-T,)=aS8.4T

Néu nhiét dugc truyén thong qua bitc xa va AT nho so véi nhiét do T thi hé s6 a
ti 1& v6i T°. & nhiét do bing nhiét do phong, a =2 + 5 W/ (m2.do), tuy thudc vao
kha nang phan xa cua vat. Néu gia thiét than nhiét cia con mudi bang 30°C va
chon a = 4 W/ (m>.do), ta tinh duoc ring khi nhiét do moi trudng xung quanh
bang 17°C thi con mudi bitic xa mot cong suit P = 10° W. Néu cho khéi lugng
riéng clia con mudi bang khoi luong riéng clia nudc, ta tim duoc khoi luong clua
con mudi m = 10° kg. Suy ra cong suat riéng clia con mudi khi d6 phai bang 10°
W/ kg, tic 1a 16n hon cong sudt riéng cua nguoi khoang 600 1an (va 16n hon cong
suat riéng cua Mat Troi 6 triéu lan!). Néu nhu con ngudi mdi ngay tiéu thu
khoéang 1 kg thitc an, titc 12 1/80 khéi luong co thé, thi con mudi sé phai tiéu thu
trong mot ngdy dém mot lugng thic dn bang 600/80 = 7,5 14n khoi lugng cla
ban than nd. Trén thuc t€ con s6 nay s€ phai cao hon, vi trong qua trinh tinh toin
ta da bo qua su truyén nhiét bang d6i luu. Khi nhiét do moi trudng bang 7°C (6
nhiét do nay loai mudi van hoat dong kha tich cu’c) con mudi s& phai nudt mbi
ngay mot luo‘ng thitc an bang 15 1an khoi lugng cla ban than né. Tu day ta thay
o rang rang con mudi khong thé nao duy tri duoc than nhiét cia né 6n dinh,
nghia 12 n6 khong thé 1a mot dong vat mau nong.

Béng cach phan tich mo6i lién hé giita kich thudc dai ciia mot vat va cudng do
trao d6i nhiét clia vat d6 v6i moi trudng xung quanh ta c6 thé tim ra cau tra 1o
cho mot cau hoi rat thi vi sau : Vi sao ta ¢6 thé dé dang dung ngon lira cia mot
que diém dé 1am néng chay mot day kim loai manh, trong khi d6 mot day kim
loai to thi khé6 c6 thé nung dé dugc ngay ca khi dung ngon Iira ctia mot chiéc bép
ga?

Dong nhiét lugng ma day kim loai nhan duoc tir ngon lira ti 1€ thuan véi dién tich
xung quanh § = 27RI cha né (trong d6 R 1a ban kinh tiét dién thang va [ 1a chiéu
dai cuia doan day nam trong ngon ltta). Trong khi d6, toc do tan nhiét doc theo
truc day dé truyén nhiét cho ddu day lanh (1a dau day khong nim trong ngon lira)
lai ti 1¢ thuan véi dién tich tiét dién S=7&’ clia day. Néu ban kinh cla hai day
kim loai trén chénh léch nhau 10 14n thi & nhitng di€u kién nhu nhau day kim
loai day hon sé nhan dugc luong nhiét 16n hon gép 10 1an so vé6i day kim loai
manh, nhung ciling chinh day kim loai day hon d6 lai mat mat mot lugng nhiét
16n hon gdp 100 14n so vé6i day kim loai manh. R rang 12 & diéu kién can bang,
khi ma dong nhiét cip cho day kim loai va dong nhiét bi mat mat cua day do
bang nhau, nhiét do clia day kim loai day s& nho hon dang ké.JJj

DE RA KY NAY




TRUNG HOC CO SO

CS1/1.Vao lic 6h sang co hai xe clngokimanh. Xe 1 chy tir A véi van toc khéngdoi vy =
7m/s va chy lién tyc nhidu vong trén chu vi hinh éla ntit ABCD. Xe 2 chy tir D voi van
tbc khéngddi v, = 8m/s va chy lién tuc nhiéu vong trén chu vi hinh tam gidc DAC (Hinh 1).
Biét AD = 3km, AB = 4km va khi #p nhau cac xe c6 ¢éhuot qua nhau.

a) O thoi diém nao xe 2 cly duoc g vong nhéu hon xe 1 1a not vong?

b) Tim khaing cach ngn nhit giira hai xe trong 6 phi@u tién.

c) Tim thoi diém ma xe Xén C va xe 2ién D cling nét lGc?
Biét ring cac xe chiy dén 9h30 thi ngh

Vi

Vv,

D C
Hxnh

CS2/1 Dung nét bép dién c6 cong sit 1kW d& dun mbt luong nrée ¢ nhét d6 bandau 1a
20°C thi sau 5 phUt néii do cua nrgc dat 45°C. Tiép theo do rit dién 2 phit nén nkt do caa
nudc ha xudng ch con 40C. Saudd bép lai tiép tuc dugc dp diennhu trudge cho i khi nuéc
s6i va bay hi. Tim thoi gian dn thiét tir khi bit dau dun cho &i khi nuéc séi va bay bi mat
5% hrong nréc bandau.

CS3/1.C6 hai vong day ah gibng nhau i cacduong kinh CE va DRugc l1am tr day din
ddng cHit, tiét dién déu, codién tro suit dang K va duoc dit thing diing trén net tim kim
loai MN dan dién rat tét (Hinh 2). Nboi A va B wi hai arc caa mbt nguwdn dién cé hiu dién
thé khéngdoi bang 6V. Hdi néu mic mot von K codién tro rat lon gira C va D thi von &chi
bao nhiéu?

M N
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CS4/1.Cho mét guong phing G rim ngang va @t man M dat thing dung. Trén gong
phéng dat mot khdi tru bang @3 c6 ban kinh R, chii dai L. Tic cia khdi try song song &
man M (Hinh 3). Bét anh sang Nt Troi chiéu theo plrong vudng goc & truc khdi tru va
hop v6i mat phing nim ngang mt goc 66.

a) Hay xacdinh hinh dng va kich tieéc bong éi trén man do kéi tru gay ra.

b) Cho kfbi try chu;én dong tinh tién trén nit gwong ©i gan man i van toc v. Hoi
béng @a no trén man chiép d@Mng wi van tbc bao nhiéu?

hN

Hxnh &



TRUNG HOC PHO THONG

TH1/1. Mot may bay lén ting wi gia tic 3m/$ va van téc bandau bing khong i mat dat.
Sau khang thyi gian t phi cong it dong @. Thoi diém cudi cungé mat dat con nghe thy
am thanh phat rartmay bay cach thi diém bandau mot khaang thyi gian & = 30s. Hay xac
dinh \an toc cia may bay thoi diém tit dong . Biét ring van toc am thanh la 320m/s.
Nguyén Tri Trung
(Bac Ninh)
TH2/1. Hai vat cuing kidi lwgng m c6 th truot khdng ma sat trén dhthanh éng rim ngang,
duoc ndi voi nhau Bing mbt soi day nke, khong gian, cé chi dai la 21. Mt vat khac c6 kbi
lwong 2mduoc gin vao trungliém cia day. Bantau, giit cho ba 4t & cingdd cao va si day
khéng chung. Thnhe hé, hay xaatinh \van téc arc dai cia mbi vat.
Nhdgt Minh
(Ha Noi)
TH3/1. Mét binh hinh tn rit cao, dén tichday la S = 20crhduoc dat thing dirng. Dudi mot
pittong it nhe 1a nrac c6 kii lwong m = 9g,6 nhist do 20°C. Nude duge nung néng &i mot
nguon c6 codng sit N = 100W. Khio sat & phy thudc cia ta do pitténg theo thi gian. Tinh
van t6c arc dai cua pittdng, bét phia trén pittdng 1a khong khi. Cho: éhdung riéng a
nudc C = 4200J/kg.K; nlit hod hi cua nroc A = 2,26.16 J/kg; ap sét khi quyén p =
10°N/m?. Pittdng va binh lamamg cHit cach nhit.
Nguyén Xuan Quang
(Ha )
THA4/1. O cach xa cacat thé khac trong khong gian, cé haioau nho tich dign. bign tich
va khoi lugng aia cac qd cau lan luot la =49, m =1g; ¢ = -q, = 2g. Bandéu khaing
cach hai qa cau la a = 1m, §n toc qua cau m la 1m/s, réng doc theoduong i hai qua
cau vadl ra xa mva \van toc aia qu cau my cing king 1m/s, nting hréng vuong goc m
duong rdi hai gia ciu. Hoi véi gia tri dién tich q king bao nhiéu thi trong chély dong tiép
theo, cac giiciu c6 hai 4n cach nhau 6t khaing hing 3m? Chxét trong tacdién cia hai
qua cau.

TTKYHA

(Ha Noi)
TH5/1. Xét mot khdi cau thay tinh, ban kinh R va cbii st n. Biém sang S #m trong qu
cau, cach tam qucau mit khaing x (x < R).Anh S’ aia S chi hién ré khi tha mandiéu kién
tuong diém (trc 1a trong tedng hop céc tia bp voi truc chinh nikng goc nkb). Tuy nhién, c6
badiém thaa mandiéu kién twong diém mot
cach tugt déi ddi voi moi tia sang phat raut S (badiém nay duoc goi 1a cac diém
Weierstrass). Tim bdiém do.
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TTKYHA
(Ha Noi)

CAU HOI TRAC NGHIEM

TN1/1. Mot vat c6 khbi luong 0,01kg dadongdiéu hoa quanhivri x = 0 dréi tac ding aia
luc dwoc chi ra tréndd thi bén (H. 1). Chu ki daddng aia Vit bang:

A) 1,05s B) 0,52s

C) 0,25 D) 0,03 s

TN2/1. Mot nguoi di bo trén bt conduong thing, dai 2,5 kmit nhadén chy vai van toc
khongddi 5 km/h. THiy chy dddong ara, anh tadp tirc quay té vé nha \6i van toc 7,5 km/h.
Van toc d6 trung binh da ngroi d6 trong khang thoi gian tr 0 dén 40 phat 1a:

A) 5 km/h B) 25/4 km/h

C) 30/4 km/h D) 45/8 km/h

TN3/1. Mot qui bongduoc ném tiing ding 18n.Do cao dia né thaydoi theo thii gian duoc
biéu di&n trén hinh (H. 2). Bu gia fc do tong luc gia dinh bing 7,5 m/§ thido cao h 8 Ia:

A) 10m B) 15m
C) 20m D) 25m
bo ca}P (m)
F(N)
R & | D
! 0,2 O A 1L "
0,2 10,2 x(m) B B
. S
12 56 Thigi
Hinh 1. . 0i gian (S)

TN4/1. Mot acquy co sit dién dong aia bing 2 V, dién tro trong king 0,5Q. Acquydé co
thé cung ép cho mch ngoai not céng sét cuc dai bang:

A) 8W B) 4W

C) 2w D) khéng c6 gi& mao trong 3 gia tmaydung .

TN5/1. Mot dayddng c6 tét dién ngang hinh vudng, dncanh dai 2,0 mm, it do electron
tu do trong né bng 8.13°m3. Néu cé dongdién arong do bing 8 A chay qua day thi &n toc
dinh hréng aia céc electronimg:

A) 0,156.10° ms* B) 0,156.10ms"

C) 3,12.10 ms* D) 3,12.10ms’



LAM QUEN VOI VAT LY HIEN PAI

MOT LAN NUA EINSTEIN LAI DUNG

Pham Viét Hung

Khoa hoc lai vira dat duoc moét chién céng vang déi khi hai nha khoa hoc My, Kopeikin
va Ed Fomalont tai Dai hoc Missouri 0 Columbia, l1dn dau tién da do duoc téc do lan
truyén cua luc hap déan, khdp vdi du dodn thién tai cua Albert Einstein trong Thuyét
tuong déi réng. Thanh tuu nay ung hé cho “Ly thuyét cua Tat ca” (TOE - Theory of
Everything), mét ly thuyét trung tam cua vét ly hién dai nham théng nhét toan bo cdc
luc trong tu nhién, tuc la théng nhét toan bg thé gidi vat chat vé cung mot ban chat.

Hai sai lam cua Newton

Luc hép dan da dugc kham pha tir thé ki 17 bdi isaac Newton, mot trong nhiing nha toan hoc
va vat 1y vi dai nhat cia moi thoi dai. Newton thién tai khong nhiing du dodn dugc su ton tai
ctia luc hap dan ma con tinh dugc chinh xdc luc tdc dung giita hai vat thé c6 khoi luong, phat
minh ra dinh luat van vat hap din va ding dinh luat nay dé giai thich chuyén dong ciia cic
thién thé. Tuy nhién Newton da pham hai sai 1am:

- Mot, ong coi khong gian giita céc thién thé 1a tréng rong, luc hdp din c6 kha ning
truyén qua khong gian trong rong dé dé tic dung Ién nhau.

- Hai, luc hdp dén tac dung tiic thoi tr vat nay lén vat kia, khong cén thoi gian dé di qua
khong gian. N6i cdch khéc, t6c do lan truyén cta luc hap dan 1a vo han.

Sai 1am thtt nhat da bi Michael Faraday & thé ki 19 bac bod. Theo Faraday khong thé c6 khong
gian trong réng va nhat thiét luc phai truyén qua mot moi trudng trung gian. Moi trudng nay
khong nhat thiét duoc ciu tao bdi vat chit nhin thdy, ma c6 thé bang mot loai vat chat khong
nhin thdy dugc goi 1a trudng. Ly thuyét vé céc trudng ra doi tir do.

Nhung sai 1am thit hai thi phai dgi mai dén dau thé€ ky 20, nam 1916, khi Einstein cong bo
Thuyét tuong doi rong (TTPR) méi bi bac bo. Trong thuyét tuong doi nay, Einstein néu 1én
gia thiét luc hap dan c6 t6c do gidi han, tham chi 6ng cho ring né bang toc do dnh siang. Gia
thi€t nay 1a mot trong nhitng co s& nén méng ctia TTPR. Néu gia thuyét ndy sup dé thi ly
thuyét cuia Einstein ciing sup dé theo.

Nam 1919, thi nghiém cua Authur Eddington do do 1éch cua tia sdang phat ra tir mot ngoi sao
khi n6 di ngang qua gan Mt Troi, xdc nhan hoan toan tién dodn cta Einstein vé tinh cong cta
khong gian, mot trong nhitng hé qua ndi tiéng ctia TTDR. Tir d6 1y thuyét ctia Einstein hoan
toan c6 stc thuyét phuc. Trong gan 100 nam qua, khoa hoc da lam lai thi nghiém cua
Eddington nhiéu 14n véi nhitng cong cu ngay cang tinh vi hon, thu dugc nhitng két qua ngay
cang gan vdi tinh toan 1y thuyét cua Einstein hon. Mat khac, véi TTDR céc nha vii try hoc da
giai thich va tinh todn dugc hang loat hién tugng thién van va vii tru mot cach chinh xac. Do
d6 dén nay TTDR da trd thanh mot trong nhiing tru cot cua khoa hoc, tham chi cua ca triét hoc
va nhan thidc cta loai nguoi néi chung. Khong con ai nghi ngd né nita, ngudi ta chi st dung né
nhu mot cong cu sic bén dé kham pha nhiing hién twong méi, nguyén Ii méi cuia tu nhién.

Gia thiét vé tinh giéi han cua toc do luc hap dan cé ding khong?

Cau hoi nay tir lau da thach thic cac nha khoa hoc, va 1a mét trong nhiing thach thic vi dai
nhat. Va phai dgi gan mot thé ki sau Einstein, ddu nam 2003 mdi ¢6 cau tra 10i: “Mot l1an nita
Einstein lai diung”, Kathy Sawyer, ky gia khoa hoc clia nhat bdo The Washington Post, phai
thot 1én nhu vay khi dua tin binh luan vé su kién vang doi nay: Két qua do dac ctua Fomalont
va Kopeikin cho thdy toc do lan truyén cta luc hdp dan bang 1,06 1an t6c do 4nh sdng, tic
bang 299337km/s trong chan khong véi sai s6 20%.



Nhung 1am thé€ nao ma hai nha khoa hoc dé da lam dugc diéu ki diéu ay? Cau tra 16i 1a: Ho da
hoc k¥ thi nghiém cua Authur Eddington. Vay dén day xin doc gia hay trd lai véi Eddington.

Nam 1916, Einstein tién doan luc hap dan s€ lam u6n cong khong gian xung quanh né, va do
d6 4nh séng di qua mot viing & gan thién thé c6 khéi lugng 16n ciing s& bi cong duéi tdc dung
ctia lyc hap dan do thién thé 4y gay ra. Eddington 12 ngudi vo clng sic sdo khi ong dé nghi
kiém tra tién doan cta Einstein nhan dip mot hién twong nhat thuc hi hitu xdy ra vao nam
1919, trong d6 Trai Dat, Mat Trdi vi mot ngoi sao biét 1 danh tinh nim gan nhu thang hang,
do vay dnh sang tr ngo6i sao dén Trai Dat s€ phai di ngang qua gan Mat Troi. Néu Einstein
ding thi vi tri ngoi sao trén ban d6 sao ldc xay ra nhat thuc sé phai léch di mot chiit so véi vi
tri von c6, do dnh sang cta né bi léch khi di gan Mat Troi. Két qua nhu trén da ndi, thi nghiém
da xac nhan tién doan cta Einstein.

Tia sang Lyuc hap dan

phatdi tu cua Moc tinh .

Quasar i Séng lip din
cua Moc tinh

@

Trai bat
Quasar

Pbén Iuot Fomalont va Kopeikin, v6i chuong trinh nghién cttu da dugc chudn bi tir nhiéu nam
trudc, hai 6ng da “chop” dugec mot hién tugng cling vo cuing hi hitu xay ra mot 1an trong mot
thap ki: Trai dat, Moc tinh (mot hanh tinh trong hé Mat Troi) va mot quasar cach xa Trai Dat
vai ti nam 4nh séng, sap xép gan nhu thing hang vao ngay 8 thang 9 nam 2002. Séng vo tuyén
phat di tir quasar d6 t6i Trai Dat khi di ngang qua gan Moc tinh s€ bi léch dudi tac dung cia
luc hap dan cta Moc tinh. Luc hap dan cang 16n thi do léch cang 16n. Tir d6 léch thu nhan
duoc tir rat nhiéu dai quan sit khdc nhau, cdc nha khoa hoc ¢6 thé tinh duogc t6c do truyén cuia
luc hap dan.

D6 1a noi dung can ban cta thi nghiém. Tuy nhién, dé thi€t lap dugc mot bai toan c6 noi dung
din t6i ddp so6 1a toc do truyén chia luc hap din can phai c6 mot trinh do toan hoc siéu dang dé
thi€t k€ mot hé thong quan sit sao cho c6 thé thu nhan dugc nhiing thong s cin thiét. Hon
nita, cAn phdi c6 mot hé thong may quan sat cuc ki tinh vi dé c6 thé ghi nhan dugc nhiing dau
hiéu thay déi nho nhat clia céc dit kién. Dé dép ting ca hai kho khan rét 16n d6, thi nghiém da
phai phoi hgp hoat dong ctia mot hé thong kinh vién vong trai rong trén mot pham vi chua
timg ¢6 nhu trén Trai Dat: tir cac kinh vién vong vo tuyén trong ndi dia nuéc My dén cac kinh
vién vong vo tuyén trén ving quan dao Virgin Island va Hawaii, cting véi céc kinh vién vong
vO tuyén tai eeffelsberg & Duc. Do chinh xdc cta cdc kinh vién vong nay dat t6i mic nhan
dién dugc mot sgi toc & cach xa 400 km. Fomalont néi: “Chiing toi phai thuc hién mot phép do
vGi khoang 3 1an chinh xac hon bat ki ai da timg lam”. Thuc ra Fomalont va Kopeikin vo ciing
lo lang vé thoi tiét trén Trai D4 va céc con bao dién tir c6 thé xdy ra trén Moc tinh s& 1am hong
ké& hoach ctia ho. Nhung ho da gap may.

Két qua, nhu & trén da thong béo, chita dung hai ndi dung co ban:



- Luc hap dan c6 t6c do lan truyén hitu han. Nam 2003 méi thuc su 1a thoi diém cdo
chung cta tu tudng Newton vé tinh tdc thoi cua luc hap dan, dong thoi x4c nhan tién
doén thién tai cta Einstein.

- Toc do cta luc hap dan tuong duong véi toc do anh sang. Fomalont néi: “Muc tiéu chu
yéu ctia chiing toi ldc dau 1a chiing minh rang t6c do vo han cta séng hap dan 12 sai,
nhung cudi cung ching to6i da dat duoc két qua vuot muc du kién. Bay gio chung toi rat
tu tin dé néi ring ching toi s& loai trir bat ki mot toc do nao cta luc hap din nhanh t6i
muc gip hai 1an toc do anh sang”.

Két qua thi nghiém da dugc cong bd trong cudc hop ctia Hoi thién van My dau nam nay. Dai
da s6 cdc nha khoa hoc ¢c6 mit déu tin vao két qua cia Fomalont va Kopeikin, méc du thi
nghiém s& con dugc lap lai trong tuong lai. Chi ¢6 mot nha khoa hoc Nhat Ban t6 y nghi ngd
khi cho rang trinh do ky thuat ngay nay chi mdi c¢6 thé do dugc t6c do anh sang chit chua thé
do dugc toc do truyén cta luc hap dan, nhung ¥ ki€n nay khong dugc hoi nghi ting ho.

Vi sao Fomalont va Kopeikin chon “phuong an Eddington”?

Hay nghe Kopeikin gii thich: “Chua ai ¢6 y dinh do t6c do cua luc hip dan, vi hau hét cic
nha vat 1y déu nghi ring chi ¢c6 méi mot cach thuc hién diéu nay 1a phai phat hién ra séng hap
dan trudc da”. That vay, tir nhiéu nim nay nhitng trung tam nghién ctu khéng 16 da duoc xay
dung nhdm tham do céc s6ng hip dan lan truyén trong khong gian, phat di tir cac su kién nhu
su va dap cuia cdc sao notron hodc ctia vu né Big Bang 14 ty nam truéc day. Fomalont va
Kopeikin da di duong tat va tGi dich nhanh hon.

K&t qua nay dac biét 1am cho céc nha vat ly 1y thuyét rat thich thd, bdi vi ho dang theo dudi
“Ly thuy€t cua Tat ca”, hau than cua ly thuyét thong nhat do Einstein chu xudng tir nam 1920.
Ly thuyét ndy da tim ra su thong nhét ctia luc dién tir va luc hat nhan yéu, goi tat 1a luc dién-
yéu. Nhiéu c6 ging dang tim céch hop nhét luc dién-yéu véi luc hat nhan manh. Nhung Steven
Weinberg, mot trong ba nguoi doat giai Nobel vat Iy nam 1979, timg canh bdo nd luc nay chi
c6 thé thanh cong néu hop nhat luon cé luc hap dan vao trong d6. Vi thé cuoc “san dudi tém
bat” luc hip din trd thanh dé tai chinh ctia cau chuyén “Ly thuyét ctia Tat ca”. Trong bdi canh
do, Fomalont va Kopeikin da tao nén mot dot pha dau tién. Khong nghi ngo gi nita, day 1a mot
thang 1¢i vi dai clia khoa hoc!. A

NHIN RA THE GIOI

BUGC PAU TIEN TOI GIAI NOBEL VE VAT LY
Nguyén Thé Khoi
PH Su Pham I Ha Noi

Chung toi xin gidi thiéu véi cdc ban cuodc thi qudc t€ hang nam mang tén Budc dau
tién toi giai Nobel vé Vat 1y ( (First Step to Nobel Prize in Physics).

Day 1a mot cudc thi vé cdc cong trinh nghién cttu vat 1y cua hoc sinh trung hoc trén
toan thé€ gigi. Cudc thi nham vao céc hoc sinh trung hoc yéu thich vat 1y va c6 nguyén
vong tién hanh cdc cong trinh nghién ciu riéng vé vat Iy. Tén goi ctia cuoc thi thé



hién mo udc cua tat ca cac nha vat 1i, dac biét 1a cac nha vat ly tré. Tuy nhién, can
nhan manh la cudc thi nay 1a mot cuodc thi doc 1ap, khong c¢6 lién quan gi dén co quan
giai thuong Nobel.

Muc tiéu cudc thi:

1. Bong vién long ham thich khoa hoc trong hoc sinh tré.

2. Lua chon cdc hoc sinh xudt sdc va gidi thiéu ho.

3. Khuyén khich cédc trudng, cha me hoc sinh, cdc trung tam gido duc quan tam, hd
trg cho c4c hoc sinh ham thich nghién ctu khoa hoc.

4. Thiét 1ap quan hé be ban gitta cac nha khoa hoc tré.

Quy ché cugc thi:

1. Hoc sinh trung hoc & tét ca cdc nude déu c6 quyén du thi. Nguoi du thi khong qué
20 tudi tinh dén ngay 31 thang 3, 1a han cudi ciing dé nop bai thi hang nam.

2. Khong c¢6 han ché nao vé dé tai, trinh do va phuong phdp nghién ciu clia cong
trinh. Tuy nhién, cong trinh can phai c6 tinh chat nghién ciu, va dé cap dén céc chu
dé vat 1y hoac lién quan dén vat 1y.

3. Moi thi sinh c6 thé nop mot hay nhiéu bai thi, nhung mdi bai thi chi dugc cé mot
tdc gid. Moi bai (gém bai viét, hinh vé&, bang biéu, tai liéu tham khdo...) khong vuot
qud 25 trang danh may thong thuong (khoang 50 000 ky tu).

4. Cac cong trinh s& duoc Ban T6 chic danh gid va cdc cong trinh t6t nhat s& dugc
trao giai thudng. Khong gidi han s6 cong trinh duogc gidi. Moi cong trinh duoc gidi
déu tuong duong. Cac tac gia cua céc bai thi duoc giai dugc moi dén Vién Vat ly
thuoc Vién Han lam Khoa hoc Balan dé nghién ctu trong mot thang. Kinh phi cho
thdng nghién cttu d6 (khong ké kinh phi di lai) do Ban T6 chiic trd. Tuy nhién, Ban
T6 chiic khong thanh todn kinh phi cho viéc di dén Ba Lan va tir Ba Lan vé; nguoi
duoc giai can tim nguon tai trg cho viéc do.

5. Ngoai giai chinh thitc, Ban T6 chifc con trao mot s6 Bang khen. Ngudi duoc Bing
khen khong dugc moi tham gia nghién ctu.

6. Nguoi tham du can gli hai ban cong trinh béang ti€ng Anh, trude ngay 31 thang 3
(nam 2004, cho ki thi thit 12), dén dia chi :

Mrs. Maria Ewa Gorzkowska, M.A.
Secretary of the First Step
Institute of Physics, Polish Academy of Sciences
al. Lotnikow 32/46, (PL) 02-688 Warszawa

7. Méi bai can ghi tén, ngay sinh, dia chi nha & clia tic gia cting véi tén va dia chi cua
truong hoc.

8. Quan trong: Cdc bai thi khong phit hgp vdéi cdc diéu kién trén day sé khong duoc
xét.

Té chitc cudc thi:

Cuoc thi duge diéu hanh bsi Ban Té chic. Cac cong trinh duoc ddnh gid boi Hoi
doéng Cham thi. Hién nay, mot Hoi dong C6 van Quoc t€ da dugc thanh lap, bao gom
25 ngudi tir nhiéu nude, ¢6 nhiéu kinh nghiém l1am viéc véi hoc sinh trung hoc.

Cho dén nay da c6 11 ki thi dugc ti€n hanh. Pén ki thi tha 10, da c6 hoc sinh tir 69
nude g 1554 bai du thi. Trong s6 bai du thi, ¢ 5 bai ctia hoc sinh Viét nam; 3 bai
da dugc tang Bang khen.

Thong tin thém vé cudc thi c6 thé tim & website sau:

http://info.ifpan.edu.pl/firststep



PAUL DIRAC VA BA NGUGI CAU CA

Paul Dirac 1a nha vat 1f thuyét néi ti€ng ngudi Anh, gidi thudéng Nobel vé vat If nam méi 31
tudi. Ong ciing 12 mot trong s6 nhitng ngudi sang 1ap mon co hoc lugng tir, mot 1f thuyét ciing
vGi thuyét twong d6i hep va thuyét tuong doi rong cua Einstein tao nén ba tru cot cua lau dai
vat 1i hién dai. Trong s6 nhitng thanh tuu vi dai ctia 6ng, ¢6 1€ 4n tuong nhat 1a tién dodn su ton
tai clia cdc phan hat, ma cu thé 1a phéan electron hay positron. Trudc hét, chiing ta hiy néi qua
vé con dudng dan Dirac t6i tién dodn nay.

Hoi d6 Dirac da lap dugc phuong trinh mo ta hanh trang cta electron, trong d6 c6 tinh dén cac
hiéu tng cla thuyét tuong doi. Phuong trinh nay da giai thich dugc mot cach tuyét voi mot
loat céc su kién thuc nghiém, nhung 6ng phat hién thay c6 mot diéu hoi "la", d6 1a mot phan
cac nghiém cua phuong trinh d6 lai ing vé6i cac gia tri nang lugng am. Phai lam gi véi cac
nghiém nay day? Vit bo ching hay c6 ging 1am sang to y nghia vat li con 4n gidu trong d6?
D6i véi Dirac cau tra 161 da 1a 1o rang. Ching toi xin trich ra day 10i phét bié€u clia 6ng trong
mot bai gidng thuc ra 1a dé ki niém Einstein cliing v6i thuyét tuong d6i, nhung ciing rat thich
hop cho chinh Dirac: "Bat ki ai hiéu su hai hoa sau xa lién hé nhitng hién tugng tu nhién va
nhitng nguyén 1i toan hoc téng quét déu phai cam thdy ring néu mot Ii thuyét dep dé va tao
nha nhu i thuyét cta Einstein thi vé cian ban n6 nhat thiét phai 1a ding dan". Va qua that ong
da dua ra mot gia thuyét doc ddo va tdo bao cho rang cac nghiém tudng nhu khong ¢6 ¥ nghia
vat Ii trong phuong trinh ctia 6ng thuc ra la nhitng nghiém mo ta mot hat so cdp ma héi d6 con
chua ai biét. Hat nay hau nhu giong hét electron nhung dién tich clia n6 ¢6 dau nguoc lai (tic
1a bang +e). D6 chinh 1a tién dodn hat positron ma ta néi & trén. Va chi trong nam ti€p sau
(1932) hat nay da dugc phat hién thdy trong tia vii tru.

C6 1€ chinh do thanh cong nay trong cudc doi day nhitng thanh tuu sdng tao clia Dirac ma da
hinh thanh mot giai thoai duoc luu truyén trong nhiéu cuén sdch phé bién khoa hoc duéi nhiéu
di ban khéc nhau. Ngudi ta ké rang thoi tré Dirac tinh c& da gap bai todn sau: Cé ba nguoi di
cdu dém.Qud mita dém, do mét qud ho ldn ra ngi va chdng buén chia nhau sé cd da cau duoc.
Gan sdng, mot nguoi thiic ddy, do khong muon qudy rdy hai éng ban, anh ta bén chia so cd
lam ba phdn bang nhau, va sau khi ném 1 con cd con du xudng soéng, anh ta mang phdn cd
cuia minh di vé nha. Sau doé, nguoi thit hai thiic ddy. Do khong biét nguoi thir nhdt da ldy phdn
cd cua minh, anh ta lai chia s6 cd con lai thanh ba phdan bang nhau, viit xuéng song 1 con cd
con du, roi mang phdn ciia minh di vé. Cudi cung, nguoi thit ba thiic ddy. Do khong biét viéc
hai nguoi trudc da lam, anh ta ciing hanh dong hét nhu ho, ticc la chia so cd con lai lam ba
phadn bang nhau, viit 1 con cd con du xudng song roi lang € mang phdn cd cua minh vé nha.
Hoi ba nguoi cd thdy dd cdu duoc bao nhiéu con cd?.

Theo truyén thuyét thi Dirac da gidi bai todn d6 va tim ra dép s6 la: "Ba ngudi da cau
duoc...am hai con", va nguoi ta con don la Dirac da bi 4m anh bdi cdc con s6 am tir thoi do.
Dé dang kiém tra lai ring vé mat hinh thic thi & day khong c6 gi 1a sai ca. Thuc vay, khi nguoi
thit nhat phat hién thay ca thay chi ¢6 am hai (-2) con (!), bén ném mot con xudng song va lay
mot phin ba s6 cd con lai (1a -3 con). Nguoi thit hai va thi ba ciing 1am hét nhu vay, nghia 1a
mdi ngudi mang vé am mot (-1) con c4. That khé c6 thé tim duoc vi du nao don gian va tao
nha hon dé minh hoa cho su tdo bao clia y tudng va niém tin vao "tinh hiéu qua khong sao
hiéu ndi cua toén hoc trong cdc khoa hoc tu nhién", nhu nha vat Ii Mi, giai thuéng Nobel vé
vat li, Wigner da dién ta.

Tuy nhién, bai todn vé ba ngudi cau cd ban than né ciing da 1a mot bai todn thd vi. Bay gio
ching ta hdy thir gidi bai todn nay. Trudc hét ching ta hdy chuyén nhitng diéu kién cta bai



todn thanh cdc phuong trinh. Gia sit N = N, la téng s6 c4 ba ngudi cau dugc, N, la s6 c4 con
lai sau lan chia thit nhét, N, - s6 cac con lai sau lan chia thi hai va N, - s6 cd con lai sau lan

chia tht ba. Khi d6, hién nhién ta ¢ N, = g (Ny —1) vanéi chung v6i k=0, 1, 2 ta c6:

2
Nk+1:§(Nk ) (1

Bai toan dat ra 1a tim s6 nguyén N dé cho cé cdc s6 N,, N,, N; ciing 1a s6 nguyén. Chiing ta
ciling s& doi hoi tat ca cac s déu la khong am. Di nhién, ngay ca véi han ché€ nhu thé, bai todn
ciing van c6 vo s6 nghiém. Chiing ta s& ¢6 gang rit ra cong thiic téng quat dé tinh s6 N.

Bay gio ta hdy tam thoi bo diéu kién khong am (!). Ching ta thdy ngay rang bai toan s& cho
mot va chi mot nghiém trong d6 tat ca céc s6 N, déu bang nhau va cing bang D. Khi do6 tir (1)

ta rt ra phuong trinh tim D la D :é(D —-1), tir d6 suy ra D = -2. D6 chinh 1a "nghiém" cua
Dirac. Bay gio gid st { N,} 1a mot ddy tily ¥ thod man he thic (1). Ta hdy khao sdt hieu N,

cha hai nghiém cha bai todn - cu thé la hiéu cha nghiém N, va nghiém Dirac D:
N, =N, -D=N, +2 (hay N, =N, -=2). Vi

' 2 2 2 2 .
Ny =Ny D :§(Nk _1)_§(D—1) :§(Nk -D) :éNk

nén day { N, } 12 mot c4p s6 nhan véi cong boi 1a 2/3. Do dé:

k k
Nk:N'k—ZZ(gj N(;—Z:@j (N, +2)-2 )

Tir d6 suy ra cac s6 N, v6i k =0, 1, 2 va 3 khi va chi khi N+2 chia hét cho 3° =27. B&i
vay N = -2 + 27n, trong d6 n 1a s6 nguyén bat ky. S6 N, va cling c¢6 nghia la cac s6 N, v6i k <
3, s€ 1a khong am né€u n =1. Dac biét nghiém khong am nho nhdt N, = 25 nhan duge khi n =
1, con khi n = 0 ta nhan duoc nghiém Dirac N = -2.

P.V.T
(Suu tdm va giGi thiéu)

GIGI THIEU CAC DPE THI

Dé thi chon hoc sinh gidi quoc gia
Mon vat ly 16p 12 THPT, nam hoc 2002 —2003
Théi gian: 180 phét (kh«ng kO théi gian giao ®0)
Nguy thi: 12 /03 /2003

Bang A

Bai I: Co hoc
1.Mot thanh cing AB c¢6 chiéu dai L
tya trén hai mat phang P, va P, (Hinh 1).
Nguoi ta kéo dau A cua thanh 1én trén doc
theo mat phang P, v6i van toc V, khong
déi. Biét thanh AB va vécto V, luon nam
trong mat phang vuong géc véi giao tuyén
cta P, va P,; trong qué trinh chuyén dong

Py

P>




cac diém A, B luon ti€p xtc véi hai mat phang; géc nhi dién tao bdi hai mat
phang 13 B =120°. Hay tinh van toc, gia toc cta diém B va van toc géc ctia thanh
theo v,, L, o (0 1a géc hop béi thanh va mat phang P,).

2.Trén mét ban ndm ngang c6 hai tim
van kh6i luong m, va m,. Mot luc F song my | Ky | ~
song v6i mat ban dat vao tam véin dudi. Biet m,
hé s6 ma sat truot gitta 2 tam van la k,, gitta
van dudi va ban 1a k, (Hinh 2). Tinh cic gia
toc a, va a, cua hai tdim van. Bién luan céac
két qua trén theo F khi cho F tang dan tur gia
tri bang khong. Xéc dinh céc khoang gid tri clia F ting vé6i ting dang chuyén
dong khac nhau cua hé.

ap dung bang so: m,= 0,5kg; m,=1kg;

k=0,1;k,=0,3; g=10m/s%.
Bai II: Nhiét hoc

Cho mot mol khi 1i tuéng don nguyén
tlr bién doi theo mot chu trinh thuan nghich
duoc biéu dién trén d6 thi nhu hinh 3; trong
dé doan thang 1- 2 ¢6 dudng kéo dai di qua
goc toa do va qua trinh 2 - 3 1a doan nhiét.
Biét : T,=300K; p,=3p,;; V,=4V,.

1. Tinh céc nhiét do T,, T;, T,.

2. Tinh hiéu suét ctuia chu trinh.

3. Chiing minh rang trong qu4 trinh
1-2 nhiét dung cua khi 1a hang so.

Hxnh 2

Bai III: Pién hoc
Trong mach dién nhu hinh v€, D 1a diot K
9 . , . < . 2
li twong, tu dién c6 dién dung la C, hai cudn
day L, va L, ¢6 d0 tu cam lan luot 1a L, = L, R ’_/l/‘
L,= 2L; dién tr& cua cac cudn day va day noi §'\'
khong dang ké. Lic ddu khod K, va khoa K, —— 1
déu mé.
1. Dau tién dong khoa K,. Khi dong qua B
cuon day L, c6 gia tri 1a I, thi dong thoi mé
kho4 K, va déng khod K,. Chon thoi diém nay
lam moc tinh thoi gian t.
a) Tinh chu ki cua dao dong dién tir trong mach.
b) Lap biéu thic ciia cudng do dong dién qua mdi cuon day theo t.
2. Sau d6, vao thoi diém dong qua cudn day L, bing khong va hiéu dién
thé€ u,, c6 gia tri am thi md khoa K.
a) Mo ta hién tuogng dién tir xay ra trong mach.
b) Lap biéu thiic va vé phac d6 thi bi€u dién cuong do dong dién qua cudn
day L, theo thoi gian tinh tir lic m& khoa K.

Bang B



Bai I: Co hoc

1. Nhu Bang A
2. Trén mat ban nam ngang c6 hai tdm van khoi lugng m,= 0,5kg va m,=1kg
(Hinh 2). C6 mot luc F =5N song song véi

mat ban dat vao tdm van dudi. Hé s6 ma sat My Ky E
truot giita hai t&m véan 1a k, = 0,1; gita van M2 K, -
dudi va ban la k,= 0,2.

Ching minh rang hai van khong thé Hxnh 2

chuyén dong nhu mot khoi. Tinh gia t6c
clia mdi tdm van. L4y gia toc g = 10m/s>.
Bai II: Nhiét hoc: Nhu Bang A
Bai III: Pién hoc

Trong mach dién nhu hinh vé, tu dién c6 A
dién dung Ia C, hai cudon day L, va L, c6 do tu
cam lan luot 1a L= L, L,= 2L; dién trd cta cac —c 3L,
cudn day va day noi khong déng ké. & thoi diém t =
0, khong c6 dong qua cudon L,, tu dién khong B tich
dién con dong qua cudn day L, 1a I,. Hxnh 4

1. Tinh chu ki clia dao dong dién tir trong
mach.

2. Lap biéu thiic ctia cudng do dong dién qua moi cudn day theo thoi gian.
3. Tinh hiéu dién thé cuc dai giita hai ban tu.

(D& thi ngay th( hai, 13 thong 03 ndm 2003 s& dang trong sb sau)

PE THI TUYEN SINH KHOI CHUYEN LY
DAl HOC KHTN - PAI HOC QG HA NOI, NAM 2003
(Thai gian lam bai: 150 phut)

Cau 1.Ba ngroi di xe dap tir A dén B Wi van toc khdngddi. Nguoi the nhat va ngroi thi hai
Xuat phat ciing rt lGc V6i cac \an toc twong ung la v = 10km/h va y = 12km/h. Ngoi thi
ba xuit phat sau hai ngi trén 30 phat.Khang thyi gian gira hai hn gip cia ngroi tha ba
véi hai ngroi di truée 1aAt = 1giv. Tinh van toc caa ngroi th ba.

Cau 2. Mot chiéc cdc hinh to khéi lwong m, trongdd chia mdt luong nréc ding cod kidi
luong m dangd nhiét 6 t; = 1PC. Nguoi ta thi vao éc mot cuc nwéc da khbi lugng M
dangd nhiét @6 0°C thi aic neée da dé chi tanduge 1/3 kibi lugng aia né va luén éi trong
khi tan. R6t thém @t luong nrdc cé nhét do t, = 4PC vao ée. Khi can Bing nhit thi nhist
d6 cia dc nuoc lai 1a 1°C, con mrc nudc trong éc ¢ chéu

cao gp déi chieu cao nec nuge sau khi th cuc nuege da. Hay

xacdinh nhit dung @a cHit lam dc. Bé qua & trao doi nhiét Ro Us

véi moi truong xung quanh,wsgidn v nhict cia nréc va @c. M ¥ =
Biét nhiét dung riéng 6a nroc 1a ¢ = 4,2.18/(kgdo), nhict
néng chiy cua nréc daA = 336.16J/kg. @



Cau 3. Cho machdién nhr hinh 1a, vén &V chi 30V. Néu thay von k bing ampe & A méc

vao h,aidiém M, N cia mach di¢n trén thi thy né ch 5A. Coi
von k& va ampe & déu 1a ly trong va b quadién tro day roi.

1) Xacdinh hiu dién thé Uy vadién tro Ro.
2) Mic dién tro Ry, bién tro R (dién tro toan pln cia nod
bing R), von k va ampe & trén vao haidiém M, N
nhu hinh 1b. Khi di chugn con chy C aia bén tro R,
ta thly co mdt vi tri ma ki d6 ampe k chi gia ti nho
nhat bang 1A va khid6 vén K chi 12V. Hay xaadinh
gia tri cia R va R.
Cau 4. Hai thiu kinh i tu O; va O duoc dit sao cho trc
chinh @ia chang trung nhau. KAng cach dgia hai quang
tam aia hai thu kinh 14 a = 45cm. Tiéwccaa thiu kinh Q
va O lan luot 1 f, = 20cm, § = 40cm (tiéu ¢ 1a khaing

;

R

3 g
_m:ﬁw__J

cach tr tiéu diém dén quang tam i@ thiu kinh). \At sang
nho AB cé chng mdt doan thang dugc dit vudng goc i
truc chinh vag trong khang gira hai thu kinhbiém A
nam trén toc chinh va cach quang tamecttiu kinh Q mot
khoang king x (Hinh 2).
1) Cho x = 30cm. Hay xadinh \i tri cacanh va \& anh.
2) Tim xdé haianh cung chiu va cao bng nhau.

Cau 5. Cho mach dién nhr hinh 3: U = 60V, R=10Q, R, =
Rs = 200, Rs = Ry = 4QQ, von K la Iy tréng. Bo quadién tro
day roi

1) Hay tim $ chi cua von K. M

2) Néu thay von k biang mdt bongden co dongdién
dinh mrc 1a ky = 0,4A, mic vao haidiém P va Q da
mach dién thi bongdén sang binh thlbng. Hay tim
dién tro caa bongden.

R
1
OEJ. A loz
‘Hinh 2
R> P R3
Ra4 ) Rs
Q
. R1
¥ ] U/:

Hinh 3

(Nho Son cho céc cin Hinh 1b, Hinh 2, Hinh 3 to 1én giup)

GIUP BAN ON THI DAl HOC

LI DO, TOA PO, PHA BAN PAU TRONG DAO DONG DIEU HOA

Nguyén Van Hanh
Truong Chuyén Phan Boi Chau, Nghé An

|. Dat vin dé



Trong céac ki thi tugn sinhdai hoc nhirng rim gan day, viét pheong trinh daatong la pln
khéng ti¢ thiéu trong caaié thi tuyén sinh. Tuy khdng phi 1a van dé qua kho, song khi gii
cacdé thi cac thi sinh &n theong mic phii nhiing sai im nhr khéng phan Igk ré khai ném

li d6 va khai ném toa d6, haic khéng chu ydi diéu kién bandau cia dé bai nén tirong chon
nham pha bantau din dén két qua 1a viét sai plrong trinh daaiong. Trong pam vi bai vit
nay, chang tdi xinté cap viéc phan bit cac khai ém d6 ding nhr xacdinh chinh xac pha
bandau dé viét pheong trinh daatong.

Il. Phan bigt khai niém li dé va taz dé trong daodéng diéu hod, nhing cha y
dé viet dung phwong trinh daodéng

Theo SGK vt ly 16p 12 CCGD!li d@é x l1adg doi cua vdt khei vi tri can hing (VTCB) Vi

x=Asin(at + @) . Nhu vay:

«  Néu gic taa do trung VTCB @a Vit thi li do chinh 1a ta do cua vat va phrong trinh
daodong c6 @ng: x = A sin(at + @)

» Néu bai ra chn goc toa 4o O aja tmc Ox khong trung VTCB Cua vat (haic VTCB
cuia Vat dich chuyn khi thém It gia tong Wi con kc 160 xo khéng Bm ngang ma ér
toa d6 khong thayddi) thi lic nay x la ta do cia vat chir khdng plai | li ¢6 daodong

nira. Clon lai truc toa @6 mai O'X =0x,0'=C - VTCB aia Vit (day chinh la phép
do6i goc toa do), khi do li do coa vat la: X = Asin(at + @) = x-x_ (V6i X 1a taa do
VTCB cua vat, suy ra ta dg vat: x = x, + Asin(at + @).
s TOm lai:
+ Néu goc taa d6 trung VTCB thi plrong trinh daodong (ptdi): x = A sin(at + @)
+ Néu gic toa do khong tring VTCB ta Vat thi ptdi:
X =X, + Asin(at + @)
Vi thé khi viét phrong trinh daaiong cn chi y nking dicu sau:
1- Kiém tra xem @c toa d6 c6 trung VTCB aa vat khdng,dé xacdinh x
2- Saudo, xacdinh A, w, ¢:

2
% Biéndo A:E do dai qu dao = | x* + :1f2—|52 (trongdd x la lido, E la @
2 o’ mw

Y/ a LR oz s 3 I L
nang) haic A= Zj‘x =—=( A cling co0 tf¢ xacdinh dong thvi voi ¢ tr dicu kien
a

bandau) ‘ ‘
+» Pha bantau duoc xacdinh ftir diéu kién bandau: tait =0

{x =X, {Asinqﬁ =X,

V=V, AwcCosp =V,

(trongdd Vo la gid tii dai sd caa van toc). Tir day suy ra:

ax
tgp =—=
99 v,
(lvu y diu cia sinp va co$ dé chon nghém cia phrong trinh nay sao cho thanan

-n<P<n)
Chu y #ing khi thayddi goc thoi gian, chi c6 pha bardau ¢ thayddi. Néu diéu ki¢n bandau
cho dréi dang bai toan va em thi sr dung dinh luat bao toandong rong dé xacdinh w.

[1l.C4c vi du minh hog



Vi du 1. Mgt con Lic 10 xo treo tang dirng gom mit 10 xo kii lwong khdngdang K, cé
chiéu dai tr nhién b = 30cm,ds ciing k = 100 N/m, treodt nhs khdi luwgng m = 100g. B
qua nvi ma sat, &y g = 10m/4, 77 = 10. Nang vt |én theo phong thing diing sao cho 16 xo
c6 chiu dai | = 29cm i truyén cho no n tic 207/3cm/'s hudng thing ding 1€n trén.
Chon truc Ox heéng thing diing xwng deéi O =VTCB @ia Vit.

1. Viét ptdd cia wit néu chyn goc thei gian t = 0:

a, Luc vit ¢ vi tri thdp nhit.

b, Lic \it ¢ vi tri cao nhit.

¢, Lac Vit di qua VTCB theo chi diwong.

d, Luc it di qua VTCB ngoc chiéu dirong.

e, Luc truygn vin toc cho vit.

2. Gid sir khi vdt di @én vi tri thap nhit, tadat nhe nhang I&én né gt gia trong m = 300g.

Sau khidat, cd hai cuing daaiong diéu hoa, Vit ptdZ cia hé, chon t = 0 lucdat gia trong.

Truc Ox \in giiz nhur Gil.

Gidi:

1. * Tai VTCB: 10 xo0 gidnAl = mg/k = 0,01m = 1cm 10 xo c6 chéu daile, = 31cm.

* \at daoddong diéu hoa theo plrong trinh dng x = A sin(at + @) (Vi gbc O=
VTCB). Trongdo:

+tw= \/E =107(rad/s)
m

+ @ nang aia \at: E=%kx2 +%mv2 =%kA2

V2
- A= X2+—
\ o’

Lac truyen van t6¢ X = -(le — 1)= -2cm, v = —207/3cm/ s, suy ra;

A= |22 +—(207T\/§’2)2 = 4cm
(L0m)

a) t=0I0c \at & vi tri thip nht: x = A ~A sinp = A — sinp = 1
- ¢ =nl2.Vay ptdd: x = 4 sin(10t + 172) (cm)

b) t =0 Ilc \at ¢ vi tri cao nlat: x = -A A sind = -A — sinp = -1
- @ =-nl2.Vay ptdd: x = 4 sin(10t - 17v2) (cm)

c) t = 0 lic vt di qua VTCB theo clku drong, ta co:

x=0 x=0
{x >0 {aAcosqzﬁ)O
—~ ¢ =0. Vay ptdico ding: X = 4 sin(1@t) (cm)
d) t = 0 lac it qua VTCB ngoc chieu duong, ta co:
x=0 Asing =0
{v{O - {aAcos¢<O

— ¢ = 0. Vay ptdi cé ding: x = 4 sin(1@t) (cm)
—~ ¢ =T Vay ptdi co ding: x = 4 sin(1@t + 1) (cm)
e) t = 0 ldc trugn van toc ta co:



v=-20m/3cm/s | wAcosp = 203 |cos= —207/3/107A = —/3/2
— ¢ = -5176. Vay ptdi c6 cing: X = 4 sin(16t-5/6m) (cm)

{x:—ZCm {Asin¢=—2 {sin¢ =-2/A=-1/2

Nhdn xét:
- Biéndo daodong ch phu thuc vao erong do caa kich thich badau.
- Pha banfiu phi thugc vao cach abn gic thoi gian t = 0.
2) * Tai VTCB mai sau khidat my:
+ L0 xo gidndl; = (m + my ).g/k=0,04m = 4cm.
+ VTCB méi C dich xudng so i O mot doan OC =4 — 1 = 3cm

* Clon truc O'X =0x,0'=C ta co:
X =X—%=X—-0C =x -3 (cm) (1),éhdaodongdiéu hoa xung quanh VTCB néndd la
X = A, sin(a,t +¢,), trongdo:

+ = ko =b5r(rad/s)

m +m
+ t = 0 lGcdat my:
X=4-3=Icm [(A;sing, =1 ¢, =12
{V:O(x' =0 {a}oAbcos¢>0 =0 {A) =1cm
— Li do X = 1sin(5t + 172) (cm)
Theo (1) ta co pidila: x = X + 3 = 1sin(ft + 172) + 3 (cm).

Vi du 2. (Bé thi tuyén sinhbH Kinh & qubc dan 2001 — Cau 2):
Con kic 16 xo @m nvt vdat ngng M = 300g, 16 xo c@g cing k = 200N/mdng vao mt
truc thfng ding nhe hinh \&. Khi M dango VTCB thi vdt m = 2009 & dé cao h = 3,75cm
so Wi M. Coi ma sat khéngang Ié. Ldy g = 10m/$, va clum la hoan toan @m.
a) Tinh vin téc aia m ngay tréc khi va clam va vin téc aia hai vit ngay sau khi va

cham.
b) Sau va chm hai vit cing daadéng diéu hoa. ldy t = 0 1a IGc va chm. Vit ptdd cia

hai vt trong r:t:algjdé N hinh \2, goc O 1a VTCB ga M truéc va clum.

\X
/)

1
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Gidi:
1) *Van toc cia vat m ngay teréc lac va cm

—g(m/s)

* Hg (m + M) lGc va cm c6 tt¢ coi 1a ¢ kin, theodinh luat bao toandong hrong mv
= (m + M)V, (theo gh thiét va cham hoan toan #m). Suy ra ¥n tbc cia hai it ngay sau
va chim v, = mv/(m+M) = —/3/5(m/ s)

2) * Tai VTCB bandau cia M (vi tri O), 16 xo nén rét doan:
Ao = Mg/k=0,015(m) = 1,5cm

Tai VTCB C aia k¢ sau va ciim, 106 xo nén mt doan:

Al = (m + M)g/k=0,025(m) = 2,5 (cm),

suy ra OC Al - Alp =1 (cm).

* Chpn truc O'X =0x,0'=C (C la VTCB), ta co:
+ X=x+1(cm) (2)

v=-,/2gh =-/210B750107 =

+ Sau va ciim hé daodongdiéu hoa xung quanh VTCE = O' nén lido:

. k
X = Asin(at + ¢) , trongdé: w= =20(rad/s
(@t +9), trong e - 2oadl9
Chon t = 0 ldc va clim, nén :
X =0C=1cm) Asing =1
v=v, =-100/3/5= -20y/3(cm/s)  |20Acosg = —20V3

tgg = -1//3 ¢ =57/6
Suy ra lido cua vat: X = 2.sin(20t + 6).
Theo (2) ta co ptticia vat la: x = X -1 = 2.sin(20t +&6)-1 (cm).

{Azllsin¢>0 {A:Z(cm)

Vi du 3. Mét con kic 10 xo mim ngang, 16 xo c6 i luong khdngzang k va cods cing
k = 100N/m, vt ngng c6 kidi liong m = 400g. Cbn truc Ox cung phong i truc 10 xo,
O la vi tri can hing aia vidt. Tai thoi diém t = 0 lic condc dang can lang ngeoi ta tac
dung 18n m nit lyc F = 2(N) theo chiu ngroc drong aia truc Ox trong thyi gian 0,3(s).
Bd qua mvi ma sat. Vét phirong trinh daadsng aia vit.

K m

MANNB—E
) d
0

Giadi:

. Véi 0<t<03(s)
+ Céc rc gay chugn dong cho vt 1a F va trc dan 1i caa 10 xo: R = - kx
+ Khi vat c6 ta d6 x, theodinh luat Il Newton: F —kx=mx'

5 —k(x—%)z mx', diat X = x—% thi x''= X" 5 —-kX =mX"

- X'+ X =0 vwi o L Li do cia vat X = Asin(wt + ¢), trongdo:
m



a)=\/E=5n(rad/s).
m

X = x—E -_F =-2(cm)
k k

Tait=0: (vix=0)

v=0(X =0)
Asing = -2(cm A _
= {aAcos¢ o - X =2sinGrt - n/2)(cm)

Suyra:tado x=X +% =2sin®Grt - 77/2) +2(cm) voi 0<t < 03(s).

* Voi t=203(s).
+ Lac nay F = 0,idc gay chugn dong cho vt Ia Fas=-kx
+ Theodinh luat Il Newton: -kx = mx =x + w’ = 0, suy ra lido cua At:

X =A,sin(at + @, voi w= \/% =5rm(rad/s)

2 03-7/2)+2
Diéu kién lién tic tai t = 0,3(s) cho {X S'n(57T 12)
X'=

A, sinGrr[03+¢,) = 2(cm)
- {SIA) [tos67D3+¢,) = 5rr2cos6r D3~ 77/ 2) = —10m(cm/ s)

{AO sin(L577+ ¢,) = 2(cm) g5+ ¢,) = -1 {1.57T+ ¢, =34

A, cos(L5T+ ¢,) = —2(cm) A= W A, =2v/2cm
Suy ra:x = 2.2 sin(Gst — 377/ 4)(cm)
Vay: + 0<t < 03(s): ptdd: x=2sin(Gst —n1/2) +2(cm)

+t2>03(s): ptdi: .x= 2\/§sin(5nt =3mr/4)(cm).

Qua bai wt nay ching téi hiang cac bn hoc sinhdang chén bi 6n thidai hoc £ nim
viing cac khai dim li do, toa d6 va thanh tho trong véc chon pha bantau chinh xac phu
hop V6i dé ra, bét cach tinh biéré daodong dé viét ding phrong trinh daaiong trong
c&cd? thi tuyén sinh dp ti. Chac cac n thanh condi}

BIA 4
KET QUA CAC KY THI OLYMPIC V AT LY N AM 2003
CUA POAN HOQC SINH VIET NAM
1. Két qua ky thi Olympic V at Iy Chau A
(To chie tai Bang Goc - Thai Lan, & 20 — 29/4/2003)
TT Ho va tén Hoc sinh Pwoc trao

A Khéi THPT chuyén \it ly, truong
1. Cao Vil Nhan PHKHTN Ha Noi

Huy chrong vang




Khoi THPT chuyén \it ly,

truong PHKHTN Ha Noi Huy chrong bac

2. | Nguyén Hiru Thuan

Truong THPT chuyén Hung wong,

3. Vii Quéc Hién tinh Phii Tl Huy chrong ac
4, Lé Huy Nguyén Tmbtri]r?hT?rE; ?hu?gnljﬁfémé’ Huy chrong kac
5. Ngd B& Thréng Truong THthan;yigyNgLén H, Huy chrong kac
6. Tran Cong Toan Truong THPT chuyén Lé bhg Phong, Huy chrong kac

tinh Nambinh

Truong THPT chuy@nNgudn Trai,

tinh Hii Duong Huy chrong dong

7. Hoang Trung Tri

Truong THPT chuyén

8. Bui L& Minh tinh Thai Binh Bang khen

(@anh 8 ngroi)

2. Két qua ky thi Olympic V4t Iy quéc té 1an thir 34 nim 2003
(To chie tai Bai Bac —bai Loan fr 2 — 11/8/2003)

TT Ho va tén Hoc sinh Puwoc trao
1. Vii Quéc Hién Truong THE;hCSEE/é.PbHung ong, Huy chrong kac
2. Nguyén Hiru Thuan T::I(zr;HDPJ Kcﬁ.:f')\/léﬂ ;'1 |t\£|/ Huy chrong dong
3. Hoang Trung Tri Truong Tgsgl_cgugﬁgnl;g@ Trai, Huy chrong dong
4, Cao Vii Nhan f&%rLHDPJKcﬁgﬁéﬂ f It\g Bang khen
5. Nguyén Xuan Tung Truong THPTTh;t;?]yﬁggam@’ tinh Khongdoat gidi

@nh 5 ngroi)

(Néu khongdu chd thi in Két qué ky thi chau A —TBD tiroc, ket qua thi
Olympic guwc te dé sang 8 thang 10)

CHUYEN DE/TRAO DOI

CAC PHAN TU PHI TUY EN TRONG MACH PIEN
Nguyén Xuan Quang

Nhitng khé kHin 16n nhit ddi véi cac thi sinh trong cacykthi hoc sinh gbi 1a nhiing bai &p
vé dién trongdd co mit cac plan tir phi tuyén. PO 1a céac phn tir co duong dic trang von -
ampe, tc 6 thi mé & sy phu thuoe aiadién ap U haidau phin tir 46 vao arongdd dongdién
| di qua né - khéng pti la duong thing di qua dhc taa do.




Mot vi du dién hinh \é phan tir phi tuyén va ding 1a pln tir thuong gip nhit trong cac baiap
la mot dibt ly teong. Khi nguoi ta dat mot dién ap naroc véi bat ky do lon bing bao nhiéu Ién
phan tir nay thi khong co donglen di quadlot va ta noidiot bi déng. Trong trong hop d6
dién tro cua diot bang vo cling — tinh Hing nay {trong duong Wi sy ngit mach. Trong teong
hop dién apdat vao |a thdn, dién tro caa diét bang khong va né khéng cihh hrong gidén
dongdién di qua no.

Mot loai phan tir phi tuyén khac 1a nbing dién tro phu thude vao arong o dongdién di qua
no. Vi di, day téc @a cac bongiendién: theo g tang aia arong dé6 dongdién qua day nay
ma nhét 6 va dodd c dién tro caa nd ding ting Ién. Mbt phan tir phi tuyén nira 1a nhiing
dung a1 trongdd xay ra sr phongdién, vi di cacdén chra diy khi, cacdén tiratron va cac
linh kién v tuyén khac.

Ngoai ra, phn tr phi tuyén cé ti¢ la: cuon day coé 16i &t (do hién tugng tir tré), tu dién co
xecnhec (Hu tng apdién), v.v.

bé giai cac bai toan co6 ;ﬁm tir phi tuyén ngroi ta throng dung cac prong phap sau: plong
phapdo thi, phrong phap &, phrong phap kiu dién gin dling king ham gii tich.

Duéi day chiing ta&xét mbt s mach dién cu thé c6 chra cac phn tir phi tuyén.

Vi du 1. Trén hinh 1 1&duong ddc treng von-ampeia mgt phan e phi tuyén naodo. Treéc
dién &p W = 100V, khong cé dondién di qua phin tr ndy, nteng saudd arong dé dong
dién tang tuyén tinh theo hiu dién thé (h.d.t.). Khi mic phin tr nay vao mt ngwn dién co
suit dién dong khdngdai va dién tro trong r = 25Q2 thi arong dé dongdién di qua nd la | =
2mA, nheng khi miic n6 \6i cung ngun dién d6 nheng qua it tdi c6 dién tr¢ R = r thi
dong qua no laz= 1mA. Hay xaainh suit dién déng aia ngwn dién.

A

I, mMA

Gidi:

Dua vaoduong dic treng von-ampe ta fly dongdién | chay qua plan tir phi tuyén nay ph
thuoc vao hd.t. U giira haidau phin tir: khi 0 < U <W thi | = 0; khi U > W thi | =a(U — Uy)
véi o = Al/AU = const.

Khi mac phan i phi tuyén trén vao ngdn dién c6 sd.d. E vadién tro trong r, erong do dong
dién trong mach la k, ta co6:

I
E:|1r+;1+u0 (1)

Khi mic phin tir nay vao ngin dién nhrng qua ndt tai co dién tro R = r thi dongtién trong
mach la b, ta co:



E:|2r+|2R+I—2+UO (2)
a
Tur (1) va (2) suy ra:

g=_tel, +U,
1 2
Thay $ taduoc: E = 150V. ‘ ,
Vi du 2. Cho mét mach dién nhe hinh 2, X 1a mit phan tr phi tuyen ma eong dé dongdién
di qua né ph thuic hd.t. haiddu phin t theo cong thc: 1, =aU 2 véi a = 0,25A/\. Hay
tinh cong st tod ra trén X, khi dong qudién ké G hung khéng. Bit rang R= 2.0, R=40Q
va R=10.

3 .’.,.}m‘\"f E
%:j;f:{"f . ‘&x\{;z
OV A W
Gy
. T £
O\ ;JE
AV :”‘\.";15
v’:\y_, J
Gidi: ‘ ‘
Goi U la hd.t. haidau machdién, U, la hd.t. haidau dién tro Ry, ta c6:
__UR,
, =
R +R,

Khi dién k& G ch 5 0 thi hd.t. gitta haiddu phin tir phi tuyén X bing hd.t. haidau Ry: Uy =
U, Tading cé:

1tz = UR,
R+R,
Cuong do dongdién chay qua X la :
Ui R
R, (R+R)R,
Theobairal, =aU3 néntacd:
UR _ g U3R§‘

(R+R)R, (R +R,)

o= [RRHRY
aRER,

Cong st toa ra trén X 1a :

Tudoératra:

4
P, =1,U, =aU} =a[ UR, j 2

Tur (1) va (2) taduoc:




Thay $ taduoc R = 1W.

Vi du 3. Trong nuch dién trén hinh 3,1t dién codién dung C = 10@F duoc tichdién dén Uy

= BV vaduwoc noi dién tré R = 1002 quadidt D . Puong dac trung von-ampe ia didt nhe

hinh \é. O thoi diém bandau, khoa K . Saud6 dong K. XaaZinh arong dé dongdién trong

mach ngay sau khidng K. Tinh hi.t trén t dién khi dongdién trong nach hing 10mA. Tinh
luwong nhet toa ra tréndiét sau khiddng khoa K.

LmAf
40
30
20
+
Vo= 10
R >
o o 05 1,0 1,5 2,0 UV
| SRS |

Gidi:

Ngay sau khiiéng khoa, Hi.t. trén t vin con chra thaydoi ca vé do lon va diu. Gi thiét
rang dongdién bandau lp trong mach Isn hon 10mA.Dinh luat Om doi vai mach kin ti thoi
diém do co ding:

U=U,+I,R
trongdé Uy 12 hd.t. haidau diét (Ug = 1V). Thay $ vao taduoc:
1, =22 =Y _ 4oma

Vi gia tri nhan duoc aia dongdién 16n hon 10mA, nén gi thiét caa ching ta laang.
Sau khidong khoa, i di¢n € phdngdi¢n, con dongli¢n trong mch € giam. Khi dong gim
tai gia tri 13 = 10mA, ap dngdinh luit Om ta timdugc hd.t. Uc gitra hai lan tu:

U.=U, +I,R=2V

Tur thoi diém déng khod chodi khi tu phéng It dién, di6t st p73 hai ch do: khi dongdién
trong mach bien thién tr I = 40mAdén I; = 10mA va khi dongtién giam tr I; = 10mAdén
0.

Trong ct d6 thr nhat, hd.t. tréndiot khdngddi va bing Us = 1V, cond.d.t trén t giam tir Uo
=5V dén Uc = 2V. Trong thi giando, dién lugng chay quadiot la:
q=CU,-U.)=310"C

va nhét luong ta ra tréndiét la:

Q =quU, =310"J

Trong clé d thu hai, di6t haat dong nhr mot dién tro Ry = Ug/l; = 10@. Sau khi kt thic
cheé d6 thir nhat, hd.t. trén t1 bang Uz = 2V va ring lrgng con &i caadién treong trong t la:

C 2
W = CUc _ 21077
Vi dién tro Ry ciiadidt bangdién tro R, nén #ng hrong tai ra tréndidt va trén R 1a nia nhau.

Do d6, nhit luong tai ra tréndiot & ché do thir hai king:

=10™"J

W
QQZE



Vay nhiét lugng tai ra trén sau khiéng khoa bng:
Q, =Q +Q, = 410™].

Vi du 4. Cho mach dién nhr hinh \&, cacdai luong trén hinhia biét.  1a diét ly tuong. Khoa
K déng trong thi giant rdi ngat. O thoi diém khod K ngt, dongdién trong cén cam 1a k.
a) Sau bao lautr khi ngit khoa K, dongtién trong cén cam dat gia ti cuc dai, biét
gia ti d6 king 2k,
b) V& d6 thi biéu dién ar phu thudc caa arong dd dongdién qua cén cam vao thi gian
(lay t = 0 ltc ngt khoa K).

E 2+ L3 —-c ZS{.)

Gidi:

a)Trong thvi gian T, dong qua cdn cam ting tuyén tinh theo thi gian, nén ta c6 E = bk
(1). Lac t = 0, donglién trong cén cam king lo, dién tich dia b1 dién g = EC, hgu dién thé
U giira A va B drong, néndiét B dong, trong mch bit dau xay ra daodong. Khi dongdién
trong cn cam cgc dai, thi dién tich @ia 1 dién bing 0. Ap ding dinh luit bao toan @ng
lwong, ta co:

1

192 1 1 1
SLIZ4+=20 =124+ ZE2C=2L(21,)3
2 % 2¢c 2°° 2 2 @lo)

Suyra: 3LIZ=E’C (2)
Tu (1) va (2), tadwoc: JLC =+/3r  (3)

Mat khac,
q _ dIL —_ - "
—=L—=1Li, =-L
C dt : a
trongdo iy la dongdién di qua cén cam. Tir phuong trinh trén suy ra:
1
II+_ :0
q LC q

Nhu d& biét, phrong trinh nay cé nghim 1a:
q =Qn(t +) Vi w=1/4/LC
va L F-Q = - Qucost +) Véi wQo = 2lo.
Khit=0,
q = EC 550 = 2l(sind)/w
L F lp = -2lpcosh

Suy ra:¢p = 2r73. Dodd biéu thic cia dongdién qua cdn cam |a:



L ¥ - Qucost +2173) = Qyucost - 73).
Nhu vay, i cuc dai khi: cos(t - T/3) = 1, suy ra:
no_n
t=—=—+LC (4).
3w 3 )
Tu (3) va (4), tatuoc:

_m3

t=——r=1814r.
3 1

Vay sau tli gian 1,814, ké tir khi ngit khod K, thi dongtién trong cén cam dat cuc dai.

3

b)+ Khi 0<t < ”Tr, thi i = 2loexcos(wt - TV3)
. ﬂ\/é N gt Al ar . M N A Lo 4N s 2 s \
+ Khi t =TT’ thidién tich g @a tw bang 0 va U = 0di6t b bat dau mo. Ké tir thoi
diém nay dongtién khdngddi, chi di qua cén caim vadiot b.
Do thi biéu dién sr phu thusc cia i vao t, xin danh chodn doc tr Vé.

Bai tap
1. Cho mach di¢n nhr trong Vi di 2, nhrng bay gb sy phu thuoc cia arong do dong
dién Ix vao heu dién thé Uy c6 ang I, = aU§ va cacdiéntro Ri=Re=2Q, R, =
4Q. Véi gia tri ndo @a hing  a, cong sit toa ra trén X ling R = 1W trong trong
hop cau can lang (tirc dién ke chi 6 0).
1

pS: a= = =0125A/V?
P (RR:/R)

2. Cho mach dién nhr hinh \&, khoa Kdéng trong thi giant, roi saudé ngit. Tai thoi
diém ngit K cuong do dongdién qua cén day la ¢. Hoi qua thyi gian bao lau sau khi
ngit K cuong do dongdién qua cén daydat gia ti cuc dai bang 2k? Dung dd thi
biéu dién ar phu thudc cia ardong do dongdién trong cén day theo thi gian, kit dau
tir thoi diém déng khod K. B quadién tré thuan trong mchdién da cho.

Ll
1] K

bS: *t=

m

* h doc tu vé do thi i



TIENG ANH VAT LY

Problem: A sled is given a quick push up the snowy slop.siéteslides up and then comes
back down; the whole trip takes time t. If the Goiint of sliding friction between the sled
and snow igy, find the time (it took the sled to reach the top point of itgjéctory. The
slope makes the angiwith the horizontal.

Solution: Newton’s second law applied to the sled gives aeatibns upwards (positive
direction up) and downwards (positive direction dyas follows:

a, = —g(sind + ucosb)
and
a, = g(sind - ucosh)

If u and v are, respectively, the initial velocighen moving upwards and the final velocity
when moving downwards, then according to the (@mtshcceleration) kinematical formula
involving squares of velocitisa, /a, =-(u/v)* (try to prove this formulal). If,tand t are,
respectively, the time it takes to move up andtitime it takes to move down, then according
to the definition of acceleration and using thevpes equation, t,/t, =(-a,/a,)"” .

Combining the latter equation with the first twoe et (noting that t&> p since the sled
comes back):

t
= A
1+./(tan@ + p) I(tanf - p)

u

T moi:
e sled: xe truot tuyét nho
* slope: mdt phdng nghiéng
* trip: hanh trinh
* coefficient: hé so
* coefficient of slid friction: hé s6 ma sdt truot
* to take time t: mdt khodng thoi gian la t
* the top point: diém cao nhdt
* trajectory: quy dao
*  horizontal: (mdt phdng) ndm ngang
* to make the angle: ldp mot goc
e law: dinh ludt
* acceleration: gia téoc
» velocity: vdn tic



* initial (final) velocity: véin toc ban ddu (cudi cing)
» to move up (down): chuyén déng di lén (xuong)

* according to: theo

* kinematical: (thuoc vé) dong hoc

e formula: cong thitc (so nhiéu: formulae)

* definition: dinh nghia

* equation: phuong trinh

* square: binh phuong

Chii y: Mot tir tiéng Anh c6 thé ¢é nhiéu nghia, & day chiing toi chi cho nghia trong bai.



