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NGAY XUAN KE CHUYEN VE CAC NHA VAT LY NOI TIENG

VAT LY & TUSI TRE

PHAT MINH VI BAI CUA “NGUOI Kl LA NHAT”
Nguyén Van Lién (Vién V4t ly VN)

LTS. Ngudi ky la nhat (The Strangest Man) I tiéu dé
cun séch mdi dy cua Graham Farmelo viét vé Paul
Dirac, thién tai khoa hoc 16/ lac cda thé ky 20. Ong dé
tién dodn s t6n tai cua phan vt chat (anti-matter) -
mét trong nhitng phét minh khoa hoc vi dai nhét cda
moi thdi dai.

Mét phudng trinh tuyét dep. C6 thé noi ba muoi ndm déu
ctia thé Ky 20 la thoi ky hoang kim cua lich st khoa hoc voi
su xudt hién cla Thuyét tuong d6i hep (1905) va Thuyét
tuong d6i rong (1915) cua Einstein va Thuyét luong U, san
phdm cla nhidu tri tué I6n (Bohr, Schrodinger, Heisenberg,
Dirac...). Cho dén nam 1927, co hoc lugng ti do
Schrodinger va Heisenberg phat bidu méi & dang phi tuong
ddi, nghia la chua tinh dén Thuyét tuong ddi 1905 cia
Einstein. Két hop co hoc lugng td nay véi Thuyét tuong déi
la nhu ciu tat yéu va la khat vong clia tAt c& cac tén tudi Ion
thi do. Thang Muti 1927, trong héi nghj Solvay (Brussels)
ndi tiéng v6i cudc tranh bién huyén thoai Bohr-Einstein, khi
dugc biét Dirac ciing dang theo dudi bai toan trén, Bohr
nhéc nhd: “Klein da gii rdi, con gi nzal”. Vao thoi diém do,
Dirac tuy da du ndi tiéng dé ngdi “ban dau”, nhung ciing moi
chi 25 tudi va la dai biéu tré nhat hoi nghi, con Bohr thi da
la mot “Ong hoang”, cung chiéu vdi Einstein. Mac du vay,
Dirac khong hé ban tam véi nhic nhd clia Bohr vi ong biét
chéc, khong chi céng trinh cla Klein ma tat ca céc cong
trinh “luong t tuong d6i" hién cé déu sai. Ban than Dirac
ciing da xoay di cach va phai dén cudi thang Mudi-mét
1927 moi dot nhién viét ra mét phuong trinh dep va la dén
sting sét. V& hinh thic, n6 dep nhu phuong trinh Tuong déi
rong cla Einstein, nhung lai chéng giéng phuong trinh nao
da ting biét vi co t6i bn phan lién quan va ca bdn déu
quan trong. Vé ndi dung, phuong trinh nay “tién doan” chinh
X&c tat ca cac déc trung co ban cua electron, ti khi lugng,
spin, dén dac trung t, tat ca déu hién ra mét cach tu nhién
nhu Trdi sinh ra thé. Phuong trinh dep va la dén ndi chinh
Dirac ciing khong dam tin. Ong im lang cho dén tan dau
nam 1928 mai gui két qua dén Royal Society dudi dang mét
bai bao “The Quantum Theory of the Electron” (Li thuyét
luong t{i cda electron). Ngay khi xut hién (2/1928), bai nay
da gay chén dong Ion trong gii vat ly qudc té. John van
Vleck vi viéc giai thich spin cla Dirac nhu tro 4o thuét tom
thé ti chiéc mi da. Max Born néi “Phuong trinh 1a mét ky
fac tuyét voi". Heisenberg thét 1én “Ong &y (Dirac) qua
théng minh, khéng ai sanh duoc”. John Slater viét “Kho
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tudng tugng mot ai khac lai ¢6 thé viét ra dugc phuong trinh
nay. N6 la bang chung vé stic manh ky la cla thién tai truc
giac ma ong vuot tréi hon tat ca cac nha khoa hoc clng
théi". Con Jordan lic &y dang cung Wigner ciing tim kiém
mét phuong trinh lugng ti tuong doi thi bj séc dén mic sinh
tram cam.

..nhung khé tin. Méc di rét dep, theo Heisenberg, phuong
trinh Dirac 1a sai vi n6 tién doan buc tranh khéng thé hiéu
duoc vé nang lugng electron: electron tu do lai c6 nang
luong ¢ duong lan am. Thang Sau 1928 Heisenberg viét
cho Pauli “Li thuyét (Dirac) van la chuong buén thdm nhét
cla vat ly hién dai”. Chinh Dirac cing rét kho chiu véi
phuong trinh cta minh mdc du ong tin vao tinh chinh xac
toan hoc ctia né. Thang Muoi 1928 Dirac dua ra gid thuyét
vé 16 tréng (hole). Theo éng trong bién electron nang lugng
am co nhing chd tréng nang lugng duong, goi 1 hole (16
tréng). Khi electron va hole gap nhau thi ¢4 hai bién mét va
phat ra bic xa. Electron mang dién &m con hole mang dién
duong. Vao thoi dy, nguoi ta chi biét duy nhét proton la hat
mang dién duong, nén thoat du Dirac cho réang hole 1a pro-
ton. Nhung theo chinh phuong trinh Dirac thi hole phai co
cung khéi lugng nhu electron, thé ma proton lai ndng hon
electron dén khoadng hai ngan lan. Mt I4n nda roi vao bé
tac! PAu 1931, khi xay dung li thuyét vé don cuc tir (mag-
netic monopole) Dirac di dén két luan la, trong ty nhién
khéng chi co hai hat electron va proton, ma con phéi c6 cac
hat co ban khac. Ong viét “hole néu ton tai phai la mét loai
hat moi, ma thuc nghiém chua biét. Hat nay c6 cung khéi
luong va khac dau vé dién tich véi electron. Ta c6 thé goi
hat d6 Ia phan-electron (anti-electron)”. y tuéng cla Dirac
la qua moi mé, qua som so véi thi dai, nén chang méy ai
tin. Ngay do ngudi ta chua quen véi viéc li thuyét di truée,
tién doan su tn tai clia mot hat ma thuc nghiém chua biét.
Rutherford cho rang y tudng cla Dirac la vo nghia. Con
Pauli thi viét “cho du anti-electron ¢6 duoc phat hién thi t6i
van khong tin vao y tudng “hole” clia ong ay”.

Khéng nén tir chdi Nobel. Khdng co nghich li thi khoa hoc
mt li tha. Nhung nghich li nhu phuong trinh Dirac thi chi c¢6
mét. Chi con co thé cha doi cau trd 16i tir thuc nghiém. Va,
l4n nay 1 mét thuc nghiém rét bat ngd. Thang Tam 1932,
khi nghién ctu céc tia vii tru Carl Anderson dé ghi nhan déu
vét clia mét hat co cac dac trung chinh xac nhu “hole” hay
anti-electron cuia Dirac, ma sau nay ong dé nghi goi la
positron [posi ngu y “duong” — hat gidng electron nhung
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mang dién duong. Dé tuong déng, Anderson con dé nghi
do1 ¥n electron thanh “negatron”. Herbert Dingle lai goi ¥,
vi trong than thoai Hy Lap “Electra” cé ngudi anh em tén &
“Orestes”, nén c6 thé goi hat ma Anderson phét hién 13
“Oreston]. Mucve thare it orae Slackett v& Occhialine &
Cambridge cing ¢ nhiing quan sat tuong tu. Ho tuyén bd
‘thi nghiém phu hgp tuyét voi voi li thuyét Dirac”. Va nhu
thé, thuc nghiém da khang dinh su tén tai cda positron (tuc
anti-electron) dung nhu Dirac tién doan. DU vay, li thuyét
Dirac van qua la ling dé co thé thira nhan, nén phai dén
gan cudi 1933 da sd cac nha li thuyét méi dong thuan vé su
ding dan cla nd. Ngay 9/11/1933, Stockholm thong bao
cho Dirac rang 6ng dugc nhan gidi Nobel vat ly cung véi
Schrodinger. La nguoi khong ua gidi truyén thong, Dirac
dinh tu chéi, nhung Rutherford da kip khuyén “viéc ti chdi
chi lam cho éng cang ndi tiéng han”. Va thé 1a, Dirac tré
thanh nguoi tré nhat nhan Nobel vat ly, khi méi 31 tudi. Sau
nay chung ta biét la khong chi electron, ma nhiéu hat khac
cling co phan hat cia minh, proton va anti-proton, quark va
anti-quark, hay noi rong ra, vat chat (matter) va phan véat
chat (anti-matter). Dirac da tién doan ton tai phan vat chat
khi ng méi 25 tudi ! D6 la mot trong nhing phat minh vi dai
nhét trong lich st khoa hoc. Trai qua hon 80 nam ké tu phat
minh nay, vat Iy da chiém nguéng nhiéu tién doan ki diéu

@

MAY BAY SIEU THANH VA MAT NON
MACH

May bay siéu thanh (tc bay vai toc do Ién hon toc dé am
thanh) khong chi chinh phuc cac dai duong khong khi ma
dbi khi con xudt hién trong cac bai toan vat ly. Va day la mét
vi du.

Bai toan 1. M6t ngudi quan sat nghe théy tiéng méy bay
siéu thanh sau khi né da bay qua trén ddu mét thoi gian
bang Ar = 10s. H3i méy bay bay & do cao bao nhiéu, biét
réng t8c d6 clia né fa v = 660m / s va tdc do cda &m thanh
1ac=330m/s?

Dai véi ngudi lan dau tién xem xét su bay cla cac may bay
siéu thanh thi diéu kién cho trong bai toan 1a cuc ky kho hiéu.
- Tai sao ngudi quan sat lai nghe thdy tiéng may bay muén
nhu vay? Bai vi thdng thudng ching ta nghe thay tiéng may
bay kha lau trudc khi n6 bay qua trén dau.

- Co thé la nguoi quan sat dang mai nghi gi d6 nén mdi
nghe thay tiéng may bay cham nhu vay thi sao.

- Cling co thé, nhung théi khdng nén nghi ngoi 16i thoi lam
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khéc, nhung nhu Gottfried viét nhan dip 100 nam ngay sinh
clia Dirac: “Tién doan vé phan vat chét clia 6ng van dung
tach riéng ra nhu mét tugng dai ctia niém tin manh liét vao
tu duy Ii thuyét thudin tay, khdng c6 bét ki goi y thuc nghiém
ndo va vao cac quy luat t8ng quat sau sac cla tu nhién”.

gi, don gian chi can lay théi gian nhan véi téc do la xong.
Khén ndi trong dé bai lai cho tai hai toc do ...

Nhiing y nghi nhu vay cu luan quan trong dau ma khong
sao lam sang té duoc ban chat van dé. Ma diéu nay ciing
chang co gi la la ca. BGi véi nhiing nguoi vén quen véi thé
gidi nhimng téc do nhé hon tdc do am thanh thi khé ma doan
ra dugc su bay cia may bay siéu thanh c6 gi khac véi su
bay clia cac may bay thong thuong va tai sao ta chi co thé
nghe dugc tiéng may bay siéu thanh sau khi né bay qua
ddu chung ta. Nguai dau tién giai dugc cau dé nay la gido
su vat ly Ernst Mach (1838 — 1916) thudc Bai hoc Vién
(Ao). Tén tudi ctia 6ng gan lién vai cac khai niém “mat non
Mach” va “s6 Mach”.

Dé hiéu mat non Mach 1a gi thi ft nhat mot 1an trong doi
chuing ta phdi tu tay dung dugc n6. Mudn vay ban cén ¢6 to
gidy ké 0 vudng, thudc ké va compa. Gia su chiéc may bay
siéu thanh chuyén dong tu trai sang phai trén to gidy cla
ban, ci moi gidy bay dugc 2 6, con téc do cta am thanh 1a
1 6 trong mot giay. Gid thi chung ta hay bét tay vao dung
hinh. Néu bay gio may bay clia ching ta & diém C (H.1a)
thi n6 da ¢ dau trude do 5 giay?

(Xem tiép ky sau ) SA 90 THANG 2 - 2011
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€S1/90.Hai thanh déng nhat giong hét nhau c6 chiéu dai L
va khéi fugng m = 3kg dugc treo bang nhimg soi day nhu
nhau vao trdn nha nhu hinh vé. Cac soi day duoc budc vao
hai thanh tai nhiing diém cach dau cta thanh mot khodng
bang L / 4. Tim
slic cang clia day
¢ trén, bén trai,
néu biét rang hé
¢ trang thai can
bang. B6 qua
khéi lugng cua
cac soi day.
€$2/90. M6t con ché khong dugc cho Ién xe buyt. Nhung
n6 khong that vong ma quyét dinh dudi theo. Biét rang xe
buyt phai dung & cac tram dd, nhung con ché thi chay lién
tuc. B thi bidu dién su phu thudc cla vén t6c vao thoi gian
duoc cho trén hinh v&, trén do dudng lién nét Ia van tdc cla
con cho va dudng dut nét [a van 16c cla xe buyt. Héi sau
bao lau thi con ché dudi kip xe buyt?

Li4 L4

vinils) ‘ - et

-+

—

s
€$3/90. Cho mach dién nhu hinh vé. Nam bong dén trong
mach la giéng hét nhau. Mach dugc mac vao mdt nguén dién
c6 U khong di. Biét ring ban déu c& hai khéa déu dong.
a)Hay sap cac bong dén theo thi tu co do sang tang dén,
b) Hoi trang thai cia hai khoa K, va K, phai nhu thé nao
(tuc 1a dong hay md) dé dén 4 c6 d sang nhé nhét co thé?

s& 90 THANG 2 - 2011
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C$4/90.Nam lamét hoc sinh ham lam thi nghiém c6 trong
tay ba binh nhiét lugng ké A, B,'C. Trong binh A chia 1kg
nudc & nhiét do 95°C, binh B chia nudc 6 65°C va binh C
chira 0,07kg rugu etanol ¢ 53°C. Biét nhiét do sbi clia rugu
nay la 78°C. Hoc sinh nay tién hanh hai loat thi nghiém.
DAu tién, Nam dé nudc tir binh A vao etanol. Sau khi thiét
lap can bang cau ta dé nudc tir binh B vao va nhan dugc
mét hén hop & 75°C. Trong loat thi nghidm thi hai, cac
binh dugc d6 cac luong nuoc moi va etanol méi nhu ban
ddu, Nam dé nudc tU binh A vao nuéc clia binh B, réi doi
cho t6i khi dat duoc can béng, réi sau do dd etanol vao. Bo
qua su trao ddi nhiét gia cac binh nhiét lugng ké voi moi
truong xung quanh, hay xac dinh két-qua cla loat thi nghiém
th hai. Cu thé 1a tim nhiét do cla hén hop va ty phan khéi
lugng clia rugu. Cho nhiét dung riéng cla nudc va cla rugu
lan luot 1a ¢ = 42007 / (kg.K) va ¢, = 2400J / (kg.K); nhiét
hoa hoi clia rugu la r, = 840k/ / kg K.

€$5/90. Trong 1 cudc thi, luc si Asin dudi theo 1 con rua.
Khoang cach ban dau giGa AsinvaconrialaL =10 km .
Asin di hét quang dudng do trong khodng thai gian r, nhung
trong thoi gian do con rua lai di thém dugc 1 doan x,. Asin
vuot qua doan dudng nay trong khoang thoi gian #, nhung
con rua di thém dugc doan x,. Va su viéc tiép tuc dién ra
nhu vay. Nha toan hoc Zenon Ia trong tai clia cudc thi. Ong
chi do dugc x,= 8cm va 1,= 1,28.107s. Héi sau bao lau
thi Asin dudi kip con ria? Gia st rang Asin va con rua
chuyén dong trén cting dudng thang véi cac toc do khong
déi trong suét cudc thi.

TRUNG HOC PHO THONG

TH1/90. Hai hat cuom nhd méi hat c6 khéi lugng m dugc
luén vao mét vanh tron c6 khdi lugng M dat thdng ding trén
mét phing ngang. Ban déu hai hat & diém cao nhét clia
vanh va bat dau truot vé hai phia. Tim gi4 tri Ion nhét clia ti
s0 m / M sao cho vanh ludn tiép xuc véi mat san. B6 qua
ma sat gila hai hat cuom va vanh.

TH2/90.Mét xi lanh kin, cach nhiét co thé tich V. Bén trong
xi lanh c6 mét pittdng nhe chia xi lanh thanh hai phan. Hai
ngéan chta cung mét loai khi li tudng don nguyén t véi s6
mol tuong tng la 7, va n,. Nhiét d6 ban déu cua khi la T ,va
T,,- Do xi lanh dén nhiét nén nhiét lugng truyén tir ngan 1
sang ngan 2, trong mot don vi théi gian nhiét lugng truyén

ti 1& v6i hiéu nhiét do theo cong thc: ‘;—Q =k(T, -T,), v6i
t

k 14 héng s6. Tim hiéu nhiét dd cua khi trong hai ngén theo

thoi gian.

TH3/80. Hai thanh gidng nhau, mbi thanh c6 khéi lugng m,

chiéu dai /, hai ddu dugc gan véi nhau nho mét khop,. duge
dat ndm trén mat phang nam ngang. Truyén mét xung luc

)
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vao dau thanh 1 theo phuong ngang va
vuéng géc vGi hai thanh (xem hinh vé). Hay
tinh ti s6 tdc do géc cua hai thanh ngay sau
khi truyén xung. ¢
TH4/90. Mot ludng cuc dién c6 momen p
duoc dat vao gilia hai ban da dugc tiép dat
clia tu dién phang va & khodng cach x so
vai mét trong hai ban. Biét ring momen
ludng cuc thang goc voi cac ban clia tu dién. Dién tich xuét
hién trén ting ban clia ty dién phu thudc nhu thé nao vao
x? Bd qua hiéu ting mép.

TH5/90. Dong dién cuong do 10A chay trong mét dy dan
manh va dai, co do dan dién rat Ion dugc dat trong budng
chan khong. Céc electron véi van téc ban dau v, bt ddu
chuyén dong vuéng goc voi day dan ti mét diém cach tam
cla day dan mét khoang r,. Van toc cla electron khong
cho phép né dén gan day dan & khoang cach nhé hon
ro/ 2. Hoi van ¢ v, bang bao nhiéu? Bd qua anh hudng
clia tu truong Trai Dat

——e

DANH CHO CAC LOP KHONG
CHUYEN VAT LY

L1/90. Hai ban go A, B co

khéi luong tuong Ung la m, l F

va m, dugc gan vao hai

do cung k, dat dung ding K

trén mat ban nam ngang

trang thai can bang, c0 /7777777 77777;7
mét ngoai luc F tac dung

nhat phai bing bao nhiéu dé khi luc F ngung tac dung, A
nhdy lén vua di kéo B Ién khoi mét ban?

dau cua 116 xo. Lo xo nhe,
nhu hinh vé. Sau khi A, B &
theo phuong théng diing vao mét trén ban A. Héi luc F nho
L2/90. Hai vat A va B dat

trén xe C (hinh vé). Ti s0 [ATB]
khoi lugng gidia vat A, B va x c
xeconClam, : my: me= O O

1:2:3. GidtaAva B cd mot

luong thudc nd. Dau tién A, B, C diing yén. Hé sd ma sat giia
A, B v6i C déu bang nhau bang u. Xe & trén mét dat nhan,
nam ngang. Khi thuéc nd nd, hai vat bat ddu tach ra cho dén
khi A, B ding yén trén xe |a ¢, va ¢,. Tinh ty s6 ¢, : 7,7
L3/80. Mot con cho ngdi trén méat hé déng bang, con ong
chti clia n6 di ra xa con choé véi van t6c khdng déi bang
v =2m / s Khi khoang cach giiia con ch va ng chi bang
s = 100m, con chd quyét dinh dudi theo ng chii, déng thai
né mudn rdng khi dudi kip thi van téc clia no ciing ding
bang téc do clia ong chd.
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@] GIAI BE KY TRUGC

TRUNG HQC CO SO

CS1/87. Hai ban Hai va Hung
di xe dap vong quanh ph6 A
ctng khdi hanh tur dja diém B
nhung di theo hai huéng: Hai

di doc theo ph6 BA, con Hing 0001y |400m
di theo ph6 BC va CA (hinh

vé) sau 4 phut thi hai ban gap

nhau tai A, sau do ho van tiép 300m

tuc di theo hudng ci vdi van

t6c khong déi nhu trneée. Tim thoi gian ké tir lén gép nhau

déu tién tdi khi hai ban gap lai nhau tai A I4n thir hai.

Gidi. Goiavab lan lugt la s6 vong quang dudng da di gitia

hai 1&n g&p nhau lién tiép tai A cia Hai va Hing.

(a, b € N*). Chiéu dai mét vong quang dudng la
s =300+ 400+ 500 = 1200 (m)

Van toc cla Hai la: v, = — == 125 (m/phat)

=g=¥=175 (m/phut)

Van téc cla Hung a: v,
Thoi gian dé hai ban gap nhau tai A la:

_ 1200a _ _ 12006 (*) 5

125 175 b 7

Vi hai lan gép nhau lién tiép tai A nén a, b | nho nhat
Vay a=5vab=7. Thay gia tri cla a, b vao (*), ta duoc
t = 48 phut.
Lot gidi trén [a cla ban: Hoang Thi Anh Thu 7TA, THCS H Xuan
Huong, Quynh Luu, Nghé An.
Cac ban ¢6 1 gidi ding: C6 rét nhiéu ban c6 167 gidi ding, nén
toa soan khong ding tén. Mong ban doc théng cam.
CS2/87. M6t bé boi c6 chiéu dai 50m, chiéu rong 20m va
db séu thay d6i theo chiéu dai nhu hinh vé. Lic déu bé
can, nguoi ta ding may bom c6 céng sudt bom
1000 lit/phit d€ bom nude vao bé.
V& d6 thj biéu dién
su phy thubc clda
mirc nuéec h trong
bé theo thdi gian h]
bom t va xac djnh
xem sau thoi gian bom I8 bao nhiéu thi bé déy nuéc.
Gidi: Goi q la cong suét clia may bom: ¢ = 1000 lit/phut
= 1m’lphit. Goi Q(m?®) 14 thé tich nuéc do may bom vao
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bé trong thoi gian t (phit). & méi d6 sau 1m, dién tich cla

phén bé phai bom nudc (a khdng ddi, ky hiéu dién tich do la

S. Vay mic nuéc h trong bé kni bom 1 h = % - "?”

Viqva S khéng déi nén h ty 1é thuan ydi t. Do d6 dé thi biéu

dién su phu thudc h theo t 1a doan thang tuong Uing vdi tung

d6 sau 1m. & do sau 1m déu, thé tich nuoc phai bom vao

bé fa: V, = 20.12,5.1 = 250m°

Thai gian phdi bom la: ¢, = ilo =250 phit

Tuong tu ¢ 6 sau 1m tha hai: V, = 500m° va ¢, = 500 phit

& do sau 1m thi ba: V, = 750m? va ¢, = 750 phut

& d6 sau 1m tha t-: V, = 1000m* va 1, = 1000 phit

Thei gian bom nu6c cho déy bé 1a:

t=1+t+t;+t,=2500 phut.

D6 thi biéu dién su phu thudc clia h theo t nhu hinh vé.

h{m)

b e et e a -

.

4 N
1500 2000 2500

0 253 500 75b 10

C4c ban c6 14 gidi dang: DS Thj THom 8A, THCS Han Thuyén, Béc
Ninh; Lé Xuén Bdo 9C, THCS ang Chanh Ky, Nam an, Nguyén
Hoai Nam 9C, THCS Ton Quang Phiét, Thanh Chuong, Nguyén
Hoang Héi Dang, H6 Hiu Manh, Va Béo Trung, Nguyén Quéc Cutng
9A, THCS Hé Xuén Huong, Udng Tri Hiép 9B, THCS Quang Trung, Tp.
Vinh, Nghé An; V0 Buc Nghia, Boan Van Théi, Ha Hodng Anh 9A4,
THCS Nguyén Buc Canh, Thai Thuy, Thai Binh; Binh Thj Lan Anh
9A1, Lam Thao, Phii Tho; Lé Tudn Ljch, Lé Hiu Minh 9B, Nguyén
Trung Hiéu, Tnrong Cao Son 9H, Lé Luong Minh 9G, Ngé Nam Giang
9D, THCS Tr&n Mai Ninh, Thanh Ho4; Lé Son Hung, Lé Quang Humg,
D& Nam Phuong, Cao Thé Khanh, Nguyén Van Tién, Nguyén Van
Tan, Dang Anh Tu 9C, THCS Vinh Tudng, Vinh Phic.

CS3/87. Mit chiéc gay dai I3 H = 1,2m dugc dt thédng dimg
trén mét san. Anh séng Mat Troi tao béng clia géy dai L =
0,9m trén mét sén. Nga dén chiéc gy theo phuong tao
béng cta né trong khi ddu dudi cla gdy vén dugc gir
nguyén v tri trén mét sén. Tim d§ dai lon nhét cda bong géy.
Giai. Chiéc gay nga dén theo phuong tao bong cda no,
dau B gitr nguyén vi tri thi ddu A clia gay vach ra mét cung
tron AA . Phuong clia tia sang Mat Trai khong ddi, bong
cua gay 16n nhat khi gay & vi tri Bl vudng goc vdi tia sang.
Khi d6 bong cua gay la BC’ (hinh vé). Khi gay dat thang
diing thi bong cla gay la BC. Hai tam giac vudng ABC va

t (phut)
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BIC ' bang nhau. Do d6 BC' = AC. Xét tam giac vudng
ABC, ta

C0: AC =VAB* + BC? = /1,2 +0,92 =1,5(m).

Vay boéng cua gay dai

nhat la 1.5m AY. -

Cac ban co6 |6 giai
dung: C6 rat nhiéu ban
c6 loi gidi ding, nén
toa soan khéng ding

tén. Mong ban doc "
théng cm. B cC AC

CS4/87. Hay vé so d6 mach dién gém 1 nguén dién, 2
céng tic ddo chiéu va 3 bong dén giéng nhau sao cho
cbng t4c & céc v tri khéc nhau sé lam cho:

1). Chi dén 1 sang 2). Chi dén 2 séng.
3). Chi dén 3 sang

4). C4 3 dén déu séng. Truong hap ndy do sang méi dén
giéng nhur c4c trudng hgp chi mét dén séng.

s e

Ngudn dién Coéng t4c ddo chidu
Boéng dén
Giai. So d6 mach dién nhu
hinh vé. *

Céng tac & vi tri nhu hinh vé
thi chi dén gilia sang. Ban doc
tu dat vi tri cong tic dé thoa
méan 3 trudng hap con lai.

Cac ban cé 1&i giai dung: Trvong 1"
Cao Son 9H, Ngb Nam Giang 9D,

THCS Tran Mai Ninh, Thanh Ho4; Lé San Hung, Cao Thé Khanh,
Nguyén Vin Tién, Déng Anh Tu, V Thanh Hiéu, Nguyén Van Tén,
D6 Nam Phuong, 9C, THCS Vinh Tudng, Vinh Phic.

CS5/87. Cho mach
dién nhu hinh vé,
trong d6 nguén dién
c6 hiéu dién thé U vel »
khéng ddi, R, 14 bién M Tz
trg va R, > R,. Di

chuyén con chay C ®
trén bién tr thi thay s6 chi ctia ampe ké A thay ddi tir 0,08A
dén 0,2A va s6 chi clia von ké V thay d6i tir 16V dén 20,8V.
Xac dinh gia trj cda U, R,,R, va R,. Cho biét céc dung cy do
14 ly tudng. B6 qua dién trd cla ngudn dién va ddy néi.
Giai. Goi /, la cuong do dong dién qua R,, y va x lan lugt
la dién tré6 cia hai doan mach CD va CM

+] -
ll

R,

IN

n ¢
D R,
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(OSx,ySR,,) +JU

Taco: U =U,+ —z

1R ). =N
A

Vi U khéng déi nén ciR, R,

tu (1) ta suy ra, khi
U, dat gia tri lon
nhét thi 7, nhé nhét 0
va khi U, dat gia tri nho nhét thi /, Ion nhat. Tu d6 ta dugc:

U=16+ 0,2R, (2)va U =20,8+ 0,08R, (3)
Gidi hé (2) va (3) ta duoc U = 24V va R, = 40Q.
Pién tro cua ca doan mach la:
R (x+R )Rx .V(x+Rz)+(Rb+R2)R|
w = x+R +R, x+R,+R
— Rl — U Rl
ATT™ X+ R, 4R, R, x+R,+R
UR,
B .V(x"’Rz )+ (Rb +R, )Rl @

ViU, R,, R, va R, khong d6i nén tur (4) suy ra: I,max khi
y(x + R,)min
Doy 20 nén y(x + R,) 2 0. Vay y(x + R))min =0

s | UR, U
W Limx Z0r (R, + R, )R, R, +R,
Thay gid tricia /,, . U va R, § trén ta dugc R, = 80Q.

Ciing tir (4) ta cd : 7,min khi y(x + R,)max. Déy a tich cla
hai s6 hang 1a y va (x + R,) c6 t6ng khong ddi bang
(R, + R;) nén tich y(x + R,)max khiy =x + R, — 80 - x
= x + 40.
Suy ra x = 20Q va y = 60Q.
Thay céc gia tri vao (4) ta duoc:

24R,
60(20 + 40)+ (80 + 40)R,
L3 gial trdn 1 clia ban: Nguyén Hoai Nam 9C, Truéng THCS Tén
Quang Phiét — Huyén Thanh Chuong, Nghé An.
Nhan xét : Mot sG ban ra két qué R, sai 1 do coi
1,.;, = 0,084 khi con chay C trung véi D.

Céc ban c6 101 gidi dung: Nguyén Hoai Nam 9C, THCS Tén Quang
Phiét, Thanh Chuong, Nghé An; Va Dure NghTa 9A4, THCS Nguyén
Buc Canh, Thai Thuy, Thai Binh.

TRUNG HOC PHO THONG

TH1/87.Mét soi dy durge vat qua mét khic g8 tron. Hai
d4u déy dugc budc vdo hai vét khéi ligng m, va m.. Biét
hé s6 ma sét gilra ddy va khuc g6 14 k.

a)Tim diéu kién dé hai vét dimg yén.
8

=0,08=

— R, =20Q

Amm

NGO DUC THO DUONG MINH CHAU

b) Tim gia t6c clia hé néu diéu kién can béng bj phé vo.

Gidl: Gia su vat m, di xudng. Xét mét doan day trén khic
g6 co chiéu dai rat nhd, co goc chan ¢ tam do, ta co:
dT = dF (dF la lyc ma sat tac dung |én doan day).

dT =dF = kN = kTdo, @d—;":k.a'a

=T, =Te" (1)

mg-T, T,-mg

m, m,
kT
Tu()va(@suyra: a= m, mle/m
m, + me
Tuong tu, néu vat m, di [én thi gia toc hai vt bang:
’nl — mzekﬂ
a= —
ml + mze

Diéu kién dé hai vat ding yén la: ™" < LCIPPL
m,

Céc ban c6 I gidi dang: Dinh Ngoc Hai 11 Ly THPT Chuyén Bién
Hoa, Ha Nam; Pham Tudn Hiép A3K38, Nguyén Huy Hoang A3K37
THPT Chuyén Phan Boi Chau, Nghé An; Pham Quan Ddng 11 Ly
PTNK DHQG Tp HS Chi Minh; Chéu Thién Nhan 11 Ly THPT
Chuyén Lé Quy Don, Binh Binh; Pham Quéc Lam 12 Ly THPT
Chuyén Lé Hong Phong, Nam Binh; Hoang Tét Thanh 11F THPT
Chuyén Lam Son, Thanh Héa.

TH2/87. Hay dénh gi4 cong suét cda dong ca dé gir mét
may bay truc thing c6 sdi canh | = 3m, khéi luwgng
M = 500kg & trén khéng. Coi toan by khéng khi G dudi
canh quay chuyén dong thanh dong déng nhét xuéng phia
dudi. Biét 4p suét va nhiét d6 clia khéng khi 1an lugt 1a
= 10°Pa va T = 300K, khéi lugng mol cda khéng khi
M = 20g/mol vé hding s6 khi 1a R = 8,31J /(mol K).
Glal: Goi v |a van t6c clia dong khi bj ddy xudng phia dudi,
p 1a khéi lugng riéng clia khdng khi. Trong thoi gian dt
Iuang khi c6 khéi lugng dm dugc truyén van toc v huong
Xuéng dm = pri*v.de DY bién thien dong luong cla
lugng khi trén tao ra luc F tac dung lén canh quat, ta cé:
_dp _dm(v-0) _
d

Mg
prl?

Khimay baydungyén Mg =F=v=

Céng ma dong co sinh ra trong théi gian dt chuyén thanh
déng néng cua dong khi, do vay cong sudt cua dong co N

dA dmv & Mg
d 2 2 pr
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bang: N =



Tu phuong trinh frang thai ta tim dugc P = 2L

RT
dods: N =ME /M:ﬂ
21\ pru

Thay s6 ta tim dugc N =37kW

Céc ban co I gidi dung: Dinh Ngoc Héi 11 Ly THPT Chuyén Bién
Hoa, Ha Nam; ; Pham Quéc Lam 12 Ly THPT Chuyén Lé Héng
Phong, Nam Binh.

TH3/87. Hai qud cdu nhé c6 khéi lrgng bang nhau, mang
dién tich I4n lugt 1a 4q va —q (—q > 0) duge dét tai cac
diém A, B trong chén khong.

1, Xét mot duromg sirc di ra tir A. Goi géc hep béi tiép tuyén
cla duong sirc nay (tai A) va dudng thing néi h ai dién
tich 4 . DE durdng strc ndy di toi B thi phai théa man diéu
kién nao?

2. Goi 1 khodng thdi gian tinh tir thoi.diém thé ddng thoi
hai qué cdu cach nhau mdt doan r, vi vén tbc ban déu
béng 0 dén thoi diém khodng céch gilra hai qué cdu I3
ry3. B6 qua lyc hdp dén tac dung lén céc qué céu.
a.Cho AB = r,, Néu gitr c6 dinh mt qué cdu con qué kia
durgc thé cho chuyén dong tu do véi vén téc ban déu béng
0 thi sau thdi gian T, biing bao nhiu (tinh theo) dé khoang
c4ch gitra hai qué cdu 14 r,/ 3?7

b. Cho AB = 2r,. Néu thé déng thdi hai qué céu vdi vén
t6c ban d4u béng 0 thi sau thoi gian T, béng bao nhiéu
(tinh theo ) dé khodng céch gilta hai qué cdu 18 2r, / 3?

Gidl: Gia thiét

duéng suc di tu A , |
(dudi géc «, dén 4q (; B d
B.Tai Bdung A®
stic nay hop voi

BA mot goc 8. Xét méat cAu ban kinh r rét nhé bao quanh
dién tich A. C6 thé coi cudng do dién trudng qua mét cdu
chi do dién tich 4q gay ra. S6 dudng sdc trong mat nén (cé
niia goc & dinh la o, truc 1a AB) sé 1a

AN = EAS =—9_ 27r.(1 - cos ) = —L (1 - cos o)
4me,r 2¢,

Tuong ty, ta co s6 dudng siic trong hinh nén dinh B, ¢ truc

BA ¢6 niia goc & dinh Bla AN'=§E:—(1—cosB)

0

Do AN'= AN nén 29 (1 cosc) =3 (1-cosp)
2¢, 2e

0

4sin? & = sin? E;sinE =2sinZ.
2 2 2 2

Pé dudng suc dén dugc B thi phuong trinh:
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sin% =2sin 2y phdi 6 nghigm 26in <1
%530" = o< 60°.
2. a. Khi tha déng thoi, theo dinh luét bao toan néng lugng:

2 2 2 2
—4kq’ kg’ mv Suyra: v= 4kq &-.

I, r 2 mr, r

Khi gilr cd dinh mét qua thi:

—4kq® _ —4kq®  mvi { ’
rq _ rq +m;/1 v, = 8ka B _py=v3.
) mr, 1

& mdi vi tri (Ung v6i r xac dinh), van t6c tang /2 1én van
téc trung binh tang V2 lan, quang dudng

tang 2 lan nén thoi gian tang V2 a1 =12,

b. Ta c¢6 dr = vdt, suy ra dt=$= ——"—?—dr
Yo 4ka'E-D

Theo gia thiét, khi tha tir khodng cach r, thi
T I'o/3
T= Idt =
0 )

_Ms 4 (1)

Khi tha ching tu khodng cach 2r, thi sau thdi gian T
khoang cach gilia ching gidm 3 I4n. Tuong ty nhu trén:

v 25,73
. _ m2r,
T _jdt_ o dr
0 2, {[4kq* (—-1)
T
_2:013 ma2r, 2d£

20 4| 4kq? (=1
¥ q '(r/ 2 )
Poi bién tich phan: r* = /2 thi cén thay di nhu sau:

2
khir=2rythl ===

> L,
3
7=2V2 | /——dr““o *.(2)
o Al 4kq? (2 - 1)
r*
/3
So sanh (2) véi (1) tathdy | |—————dr*=1
o | 4ka’0-2)

nén 'r'=2\/51:

Ciic ban c6 104 gidi ding: Dinh Ngoc Hai 11 Ly THPT Chuyén Bién
Hoa, Ha Nam; Pham Tuéin Hiép A3K38, Nguyén Huy Hodng A3K37
THPT Chuyén Phan Boi Chau, Nghé An; Pham Quan Ding 11 Ly
PTNK BHQG Tp H8 Chi Minh; Chiu Thién Nhédn 11 Ly THPT
Chuyén Lé Quy Dén, Binh Dinh; Trdn | Gién BK6 THPT Chuyén
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Quang Trung, Binh Phudc; ; Pham Quéc Ldm 12 Ly THPT Chuyén
Lé Hong Phong, Nam Binh.

TH4/87. Gia sir trong khdng gian Oxyz ¢6 mét trwong lrc.
M6t vét khi dit trong d6 sé chju tac dung cda mét lire, Ic
ndy ¢6 cuong do F = kr (k la héng s6) va lubn hudng vé

O vlir= ,/ x> +y* +2z* I khodng céach tir vj tri dgt vat

dén tém 0.

Lic d4u mét hat c6 khéi rgng m, dién tich ¢ > O chuyén
dong trong trurdng lyrc trén. Buing véo thoi diém hat c6 vén
t6c béing 0 tai diém c6 toa dj (R, 0,0) thi ngudi ta dat mt
tir trrdng déu c6 cém img tir B doc truc Oz. BS qua téc
dung cua trong lizc. Xét chuyén dong cla hat ké tir thoi
diém trén.

1. Tim cé4c t4n s6 d&c trung cda hat.

2. Viét phurong trinh chuyén dong cta hat.

Gidi: Phuong trinh dong luc hoc: F+FL=ma i
F = —kr, F. = q(v, B). Chiéu xuéng hai truc toa do, ta thu
duoc hé phuong trinh vi phan tuyén tinh sau:

n__£x+fl_§ [
{mx":-kx-l-qu'=> x= m my(l)
my" =-ky-qBx' k B ,
y"=-ky-q yr=-X, 9B,
m- m

Tim nghiém dudi dang:
x = Acos(wt + ¢); y = Csin(wt + @)
Thay vio (1) thu dugc hé phuang trinh cho Ava C: ~

(i—mZJA—-‘-@Quo

m m
B " (2
-ﬂA+(—-m2Jc=o
m m

Bat W, = _SE, W, = \/E
2m m
2
qB qB k 5 5
=t—x f—|+—=x0 i,/ +0
= om ( 2m) m B VW T D
ta chon 2 nghiém (ing v6i (++) va (-+)
0 =0 + 02+ 0 0, =~ + ol +
2. Thay , va , vao (2) ta thu duoc:

2 .2 2 2
_MA]; C2 = 2(0’)0 0‘)2) A
1,0y 0,0y

Nhu vay nghiém tdng quat:
xX(t)= A, cos(w,t+@)+ A, cos(®,t +¢)
2wy - o) 20} -0?)

y(t)=—"—2"A, sin(0,t + @) + ——=A, sin(®,t + §)
0,0 0,0

C =

2
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t=0;v, =0;v, =0;x=R;y=0

2 _ 2 2_ 2
w, — W W, —,

= A =—=2R;A,=—1/—2R
w? -’ o -

x(t)= ﬁ[(&)l’ - )cos 0,t- (u),z - )cos m,t]

_ 2R(0} ~o})(@} -})( sinayt _sinayt
Wy (0] —}) k , w,

y(t)

Céc ban c6 164 gidi dang: Nguyén Huy Hoang A3K37 THPT Chuyén
Phan Boi Chau, Nghé An; Dinh Nggc Hai 11 Ly THPT Chuyén Bién
Hoa, HA Nam; Trdn | Gién BK6 THPT Chuyén Quang Trung, Binh
Phudc; Hoang T4t Thanh 11F THPT Chuyén Lam Son, Thanh Héa.

DANH CHO CAC LOP KHONG
CHUYEN VAT LY

L1/87. M6t qué bong ban bét déu rai tyr do tir d6 cao h so
v6i mat san. Sau khi va cham véi mat san n6 lai ndy lén
nhung mét di 1 phén déng ndng. Tinh théi gian chuyén
déng cda qué bong ban néu coi réing t7 s6 ciia d Iom vén
téc cda n6 sau va truéc mdi va cham v6i mat san khéng
ddi va béing e (e<1). Gia t6c rai tir do béng g.

Giai. Qua bong roi tu do nén théi gian tu luc bt déu roi t6i

lic né va cham véi matsan ldn 11a 7, = 2h

g
Goi van téc qua bong ban trudc va sau lan va cham déu

féntavvav,.Taco v =2gh va D=¢
v

Sau khi va cham Ian 1, qua bong nay lén t6i d6 cao h, va

2 2.2
lai roi xudng: 4, =%_=e2_"=e2h
g g

Do luc can clia khong khi dugc bé qua nén dd Ion van téc
qua bong trudc |an va cham tha 2 1a v, va thoi gian gida 2

14 va cham this 1 va thi 213 1, =2 /2—"’—=2e /ﬁ
g g

Lam tuong tu ta tim dugc théi gian giGia lan va cham tha 2

vathu3ia ¢, = 2¢* \/—% . Va thoi gian gia 1an va cham thu

,Zh
nvathi (n+1) la 4, =2¢" ?

Vay, thoi gian tir liic bt déu roi t6i Ian va cham thil (n+1) 1

t=l ot = Fﬁ+2e /%+2e2 ’%+
g g 4
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2h 2h
2" == = 2(1 Tpte )1
+e/g ’g[(+e+e+ +e)—]

Thoi gian chuyén dong clia qua bong tir luc bét déu roi t6i
khi dimg han 1a gia tri cla t ung v6i » — eo. Khi d6
l+e [2h
{=—

l1-e\ g

Céc ban c6 184 gial ding: Nguydn Son, L6 Linh Giang, THPT Bong
Son 1, Nguydn Huy Thanh 11Bg, THPT Bim Son, Mai V&in Ting 12A1,
THPT Héu Léc 4, Thanh Hod; Cao Xuén Bang 11A1, THPT Nguyén
Xuan On, Didn Chau, Nguydn Van Hodng 11K50, Lé Vin D,
Nguyén Vén Dat, Va Duy Hung 1177, THPT £6 Luong 1, Nghd An.
L2/87. Mét méy hut chén khéng c6 dung tich 0,25 Iit hoat
dong béng céch lam giéin khi trong binh véo thé tich xi
lanh ctia méy réi déy khi tir xi lanh ra ngodi (hinh vé). MGi
phut méy thyre hién duge 8 chu trinh. Ding méy bom nay
dé hut chén khéng cho mdt binh c6 dung tich 1 Iit, 4p suét
ban déu 760 mmHg. Héi thdi gian d€ méy lam gidm &p
suét trong binh xubng
con 1,9 mmHg l& bao
nhiéu? Coi qué trinh :ﬂ
gidn khi tr binh vao

mdy 14 dang nhigt.
Gl4l. Goi thé tich binh fa V, thé tich mdy la V,, ap suét ban
dédu cla binh 1 p,, ap sudt cla khi trong binh sau l&n hit
thu1,2,3, .., nlapy, Py Pa - Py

Khi khi trong binh gian nd vao thé tich xi lanh cla may, qua
trinh 1a dang nhiét nén

Sau I4n hit tha nhat: ’
PV =p (V"'Vo)@ =P

V+V,
Sau I4n hit th 2:
V
p2V=p.(V+Vo)ﬁpz=p17;7o
2
& p,=p 4
? V+V,
Sauldnhutthan: p =
N P[M]
in Pe
o 4
Suyra: n (V+Vo)
In| —*2%
vV
760
lnl—g—
2 =27 (l4n)

Thay s6 ta dugc: n= m_(l_de)

1
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Théi gian chay may: t=27/8=3,38 (phat)
Céc ban c6 1 giai ding: Vd Duy Hing, Nguyén Van Hoang 1112,
THPT D6 Luong 1, Nghé An; Nguyén Son, Mai Vin Tung 12A1,
THPT Hau Loc 4, Thanh Hod; Pham Quéc D6 12C1, THPT L&
Khiét, Quéng Ngai; Nguyén Xuén Tnrong 10K22, THPT Chuyén
Théi Nguyén.
L3/87. Cho mach nhu hinh v&. 2 nguén giéng nhau c6 suét
dign dong E = 3V, dién tré trong r = 1Q, R, = 2Q, R,= 5Q,
C = 10uF.
a. Ban ddu, S, ngét, A
S, déng, hiéu dién thé

290n9. u dié c l S, kﬁl

B

gita 2 dédu ty Ia bao i
nhiéu? -

R[| ETr E
b. Chuyén céc cong R,

téc sang trang thai S, T r
dong, S, ngét thi dién

lugng chuyén qué R, & bao nhiéu?

Gidi. a. S, ngét, S, dong,
so d6 mach nhu sau

Taco u,p =u,, —tty, —

R R, R,
g R g
R+r  Ry+r R, ‘{E"

Thay s6 ta duge

Uy = -0,5 (V)
b. Chuyén cac cong
téc sang trang théi S,
dong, S, ngat, so do -l cC
mach nhu sau _ —

2 nguén mic song R,
song nén * t I

E'=E=3(V);

r'=

=0,5Q

N~

R
R +r'

Thay s6 ta dugc #' 3 =2,4(V)
Ta thdy: ban déu ban tu dudi tich dién am v6i g, =u,,.C
Luc sau, ban tu dudi tich dién duong véi ¢, =u',, .C

Taco: ¥'=E"

Dién lugng da chuyén qua R, la

Ag=q'y—qy = (u'AB_uAB )C

Thay s6 ta duoc Ag =2,9.107* (C) . Chiéu di chuyén cla
dién tich duong duac chi ra trén hinh vé.
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VAT LY & TUSI TRE
Céc ban cd 1M gial ding: Lé Linh Giang 11A1, THPT Béng Son 1,

Nguyén Son 12A1, THPT Hau Loc 4, Thanh Hod; Nguyén Thj Ngoc
Bich 11K, THPT Trén Phu, Vinh Yén, Vinh Phtc.

DANH CHO CAC BAN YEU TOAN
T1/87. Cho ham f théa mén diéu kién:

SO+ fQ)+..+ f()=r'f(n)

véi moi s6 nquyén duong n, va f(1)=1000. Tinh f(2010)
Gidi. Taco f()+ f(2Q)+...+ f(n)=n’f(n)

S+ fQ)+..+ f(n=1)=(n-1) f(n-1)

— 2 —
Dodd, f(n)= (n2 —l)l f(n—1)=:—+:f("“l)

n
_4n=1)! _ 21
== W= ey
21000 200

Tir f(1)=1000, ta cit: £(2010) =

20102011 404211

Céc ban c6 1 gidi dung: DS Viét Dang, lop 12A4, THPT Dinh Tién
Hoang, Ba Ria -V(ing Tau; Pham Gia Huy, 16p 11A1, THPT s6 1 An
Nhon, Binh Dinh; Pham Dang Héi, 1op 11A1, THPT Luong Tai |,
Béc Ninh; Dinh Ngoc Héi, Iop 11 Ly, THPT chuyén Bién Hoa, Ha
Nam; Nguyén Vigt Hing, 16p 11T1, THPT chuyén Ha Tinh; Phan
Durc Minh, |p 12A15, THPT Thai Phién, Hai Phéong; Trdn Nguyén
Thugn, 16p 10 CT, THPT chuyén Lé Héng Phong, TP H6 Chi Minh;
Nguyén V&n Thién, 16p 10 Ly, THPT chuyén Quéc Hoc Hué; Lé
Quang Trung, 16p 12 Ly, Nguyén Tién Chuang, Bui Ngoc Hién, 16p
10 Toan2, Vi Xudn Trudng, 16p 10 Toant, THPT chuyén Lé Héng
Phong, Nam Bjnh; Lé Hoang Hiép, lop 10A1, Nguydn Ngoc Minh,
I6p 10A2, THPT Thai Hoa, Lé Van Dirc, Nguyén Van Hoéng, Lé
Dinh Tudin, Va Duy Hing, Nguyén Van Dat, Bui Hitu Vinh, 16p 1177,
THPT D6 Luong |, H6 Vin Dang, 16p 12A1, THPT Hoang Mai,
Truong Lé Vian, 16p A3K38, THPT chuyén Phan Béi Chau, Vuong
Nhét Quén, 16p 10A1, THPT chuyén BH Vinh, Nghé An; Doan Van
Qudc, 16p 12/2, THPT chuyén Nguyén Binh Khiém, Quang Nam; Bui
Hoéng Tung, 16p 11A3, THPT Uéng Bi, Quang Ninh; Nguyén Trung
Phuong, 16p11 Toan — Tin, THPT chuyén Lé Khiét, Quéng Ngai;
Nguyén Viét Cénh, 16p 10A1, THPT Tay Thuy Anh, Thai Binh;
Nguyén Huy Thanh, \op 11B8, THPT Bim Son, Mai Van Tung, 16p
12A1, THPT Hau Loc 4, Lé Thi Lan Anh, 16p 10T, THPT chuyén Lam
Son, Thanh Hoéa; Nguyén Thi Lan Huong, Vd Thanh Hiéu, Nguyén
Héng Nhung, Va Dirc Canh, 1dp 9C, THCS Vinh Tudng, Vinh Phiic.

T2/87. Tim tat cd cac s nguyén duong n sao cho
P=142%..+n! la mts6 chinh phuong.

Gidi. - Voi n=1, P=1 (théa man),
- V6i n=2, P=3 (khong thda man),
- Vi n=3, P=9 (thda man),
- V6i n=4, P=33 (khong thda man)
-V6i n2>5, thi
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P=1424 . +n!=(142434+4)+5+ ...+ n!
=14 24 34+ 4! (mod 5) = 3(mod 5)

Ma &* =0,1,4(mod5) . Do vay, P khong thé 1a s6 chinh
phuong. Vay n=1, 3.

Cac ban c6 I&i gidi ding: Nguyén Vigt Hoc, 16p 8A, THCS Han
Thuyén, Pham Daing Hai, 16p 11A1, THPT Luong Tai |, Bic Ninh;
Duong Tudn Anh, 16p 10AK8, THPT chuyén Quang Trung, Binh
Phudc; Dinh Ngoc Hai, 16p 11 Ly, THPT chuyén Bién Hoa, Ha Nam;
Trén Minh Dirc, 16p 9C, THCS Hoang Xuan Han, Ha Tinh; Phan
Dure Minh, \6p 12A15, Hoang Hai Minh, |6p 10A6, THPT Thai Phién,
Nguyén Thu Phuong, Iop 10 Toan, THPT chuyén Tran Phu, Hai
Phong; Trdn Nguyén Thuén, 16p 10 CT, THPT chuyén Lé Héng
Phong, TP H8 Chi Minh; Nguyén Van Thién, 16p 10 Ly, THPT
chuyén Quéc Hoc Hué; Lé Quang Trung, 16p 12 Ly, Bui Ngoc Hién,
Nguyén Tién Churong, 16p 10 Toan2, Vi Xuéin Trudng, |6p 10 Toant,
THPT chuyén Lé Héng Phong, Nam Dijnh; Lé Hoang Hiép, l6p
10A1, Nguyén Ngoc Minh, 1op 10A2, THPT Thai Hoa, Nguyén Van
Hoang, Lé Dinh Tuéin, Bui Hdu Vinh, 6p 11T7, THPT D6 Luong |,
Pham Quang Toan, l6p 6C, THCS Dang Thai Mai, Trédn Bdo Trung,
I6p 9C, THPT Ton Quang Phiét, Pham Minh Hiép, \6p 11A3, THPT
chuyén Phan B6i Chau, V& Quéc Anh, I6p 9C, THCS Cao Xuan Huy,
Virong Nhét Quén, 16p 10A1, THPT chuyén BH Vinh, Nghé An; Lé
Van Hung, 16p 9C, THCS Vinh Lai, Phti Tho; H6 Dirc Khénh, 16p 9A,
THCS Quach Xuén Ky, Quang Binh; Doan Van Quéc, lop 12/2,
THPT chuyén Nguyén Binh Khiém, Quang Nam; Bui Hoang Ting,
I6p 11A3, THPT Uéng Bi, Quang Ninh; Nguyén Trung Phuang,
I6p11 Toan ~ Tin, THPT chuyén Lé Khiét, Quéng Ngai; Nguydn Viét
Cénh, 1op 10A1, THPT Tay Thuy Anh, Vi Birc Nghta, lop 9A4, THCS
Nguyén Bic Canh, Théi Binh; Lé Hiéu Minh, \6p 9B, Luong Lé
Minh, 6p 9G, THCS Tran Mai Ninh, Nguyén Huy Thanh, 6p 11B8,
THPT Bim Son, Lé Thj Phurgng, 16p 10A1, THPT Luong Déc Bang,
Lé Thi Lan Anh, 16p 10T, THPT chuyén Lam Son, Thanh Héa;
Nguyén Van Tién, |6p 9A, Nguyén Thanh Hurong, |6p 7B, THCS Lap
Thach, Nguyén Thj Bich Ngoc, 16p 11K, THPT Tran Phu, Nguyén
Thi Lan Huong, Va Thanh Hiéu, Nguyén Héng Nhung, Va Birc
Cénh, 16p 9C, THCS Vinh Tudng, Hodng Ha Phuong, 16p 10A1,
THPT chuyén Vinh Phiic.

T3/87. Cho tam giac ABC, P la mét diém ndm trong tam
gidc d6. Ha PD, PE, PF I4n lugt vubng géc véi cac canh
BC, AC, AB (D, E, F ndm trén c4c canh tuong tmg do).
Chumg minh rdng:

2 2, g2
AB"+BC +CA” _ g2y Bp* 4 CE?

Giai. Dat AF=x, BD=y, CE=z. Ap dung dinh 16 Py ta go, ta
chuing minh duoc:
¥ +y +28 =(a-x)’ +(b-y) +(c-2)}

1 2 L
Do vay, ax+by+cz= E(a2 +b% +c*) . Theo dinh 16 Bu
nhi- a -cop- ski, ta cu:
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—‘li(a2 +b*+¢*)Y =(ax+by +cz)’

S+ +)F + Yy +27)

“_n

Do do, %(a2+b2+c2)S(x2+yz+zz) Dau “=" xay ra

khivachikhi g:b:c=x:y:z ,khido, D, E, Flatrung
diém cla cac canh cua tam gidc ABC.

Céc ban c6 1o gl dung: Duong Tuén Anh, 16p 10AK8, THPT
chuyén Quang Trung, Binh Phudc; Lé Nguyén Hai Anh, 16p 11 Ly,
THPT chuyén DHSP Ha Néi; Trdn Minh Burc, 16p 9C, THCS Hoang
Xuan Han, Ha Tinh; Phan Burc Minh, 16p 12A15, Hoang Hai Minh,
I6p 10A6, THPT Thai Phién, Hai Phéng; Trdn Nguyén Thuén, 1op 10
CT, THPT chuyén Lé Héng Phong, TP H8 Chi Minh; Nguyén Van
Thién, 16p 10 Ly, THPT chuyén Qudc Hoc Hud; Bui Ngoc Hién,
Nguyén Tién Chuong, 16p 10 Toan2, V@ Xuén Trudng, Iop 10
Toan1, THPT chuyén Lé Hdng Phong, Nam Binh; L& Hoang Hiép,
lop 10A1, Nguyén Ngoc Minh, 16p 10A2, THPT Thai Hoa, Nguyén
V&n Hoang, L6 Dinh Tuén, Va Duy Hung, Bui Hitu Vinh, 16p 1177,
THPT ©6 Luong I, Trdn Bdo Trung, I6p 9C, THPT Ton Quang Phiét,
Pham Minh Hiép, 16p 11A3, THPT chuyén Phan Boi Chau, V6 Quéc
Anh, 1op 9C, THCS Cao Xuan Huy, Virong Nhéat Quén, 16p 10A1,
THPT chuyén BH Vinh, Nghé An; H6 Durc Khanh, 1op 9A, THCS
Quéch Xuan Ky, Quang Binh; Doan Van Quéc, lop 12/2, THPT
chuyén Nguyén Binh Khiém, Quang Nam; Kiéu Van Béo, I6p 10 Ly,
Trén Dinh Hién, lop 10 Sinh, THPT chuyén Lé Khiét, Quang Ngai;
Bui Hoang Tung, 16p 11A3, THPT Udng Bi, Quang Ninh; V& Bic
Nghta, 16p 9A4, THCS Nguyén Bic Canh, Thai Binh; Nguyén Huy
Thanh, 16p 1188, THPT Bim Son, Lé Thj Lan Anh, Idp 10T, THPT
chuyén Lam Son, Thanh Héa; Nguyén Van Tién, l6p 9A, THCS Lap
Thach, Nguyén Thj Lan Huong, VG Thanh Hiéu, Nguyén Héng
Nhung, Vi Dirc Canh, 16p 9C, THCS Vinh Tudng, Vinh Phuc.

_DERAKY NAY (T theo trang 6)

5O 90 THANG 2 - 2011
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VAT IV & TUSI TRE

GIOI THIEU CAC DE THI (liep> theo ky o)

DAP AN
DE THI TUYEN SINH THPT TINH SON TAY (TQ) NAM 2008
| (24 diém)
1.C 2.C 3.A 4.B
5D 6.A 1.B 8.D
Il. (16 diém)

9. truyén thdng phan xa 10. 16n hon khéng khi
11. s0 vong day song dién ti 12. 24
13. dién tich chiu luc 4p sudt 14. hoa Idng ngung tu

15. 80% 120 16. 12 ndilén.
M. (8 diém)
17. (2 diém)

1/ 1 1 l-"' 1
/ F U F F F
18. (2 diém)

i

19. (4 diém)

Diing tay cdm can gb giong trén mat ghé. Dau bia va ¢an
b cung chuyén dong. Dudi tac dung cla ngoai lyc, can
bua dung lai ngay, trong khi do dau bua do quan tinh van
con § trang thai chuyén dong ban ddu nén diu bua co xu
thé tién sau vao can gb.

V. (22 diém)

20.(1)96 £ 0,2 (1diém) (2) duy tri khong ddi (hoac khng
ddi) (1diém)

(3) 99 (1diém) thyc t€ ap suat nho hon ap sudt khi quyén
1 tiéu chuan (hoac (1) trong nudc c6 tap chdt (2) nhiét do
nhét ké khong du chudn xac; (3) khi doc s6 co kha nang
gay ra sai s6 (2diém)

21. (1) Phuong an ban A khong hop ly. (1diém) nguyén
nhén : khi ban A do, dd nuoc mudi vao trong éng dong sé
¢6 mét lugng nhd mudi dinh vao thanh ng dong nén két
qué khong chuén xac. (2diém)

(2) (m, - MV (1diém)

(3) (1) dung cu : 6ng dong (hay cdc dinh lugng), kim (hoac
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déay kim loai nhd, nuéc, mét cuc nén (1diém).

Phuang phap : a/ trong 6ng dong (hoac cdc dinh Iuong) co
mot it nudc, xac dinh 1a V,; b/ tha tir ti cyc nén vao dng
dong (hoac cdc dinh Iuong) da 6 sén nudc va do duoc thé

tich t8ng cng 1a V,. ¢/ tinh thé tichcycnén: V=V, -V,
(2dlém)

22. (1) (2diém)

(2) néi tiép; vuot qua gi6i han do (tri sG I6n nhat hodc pham
vi do dugc clia dung cy do) (2diém)
(3) 0,7 £ 0,05 (2diém)
(4) Nném hoc sinh nay chi dung hai bong dén dé do dac Idy
s6 ligu va suy ra ngay két qua. Phuong phap cai tién : nén
thay nhiing bong dén nhé bang nhing vét tiéu thy dién
khéng cling quy cach, |dy s6 liéu nhiéu Ian, phan tich dan
t6i két luan c6 thé chdp nhan duoc. (2diém).
(5) I4y 3 am pe k& méc vao cac vitri A, B, C réi tién hanh
thi nghiém. (2diém).
V. (10)diém)
23. Trong lugng cta hoc sinh :
P = mg = 60kg.10N/kg = 600N (1diém).
Khi hoc sinh di bd, &p suét cua hoc sinh ddi v6i mat dat la
F = P = 600N (1diém)
Khi di bd dién tich chiu luc chi trén mét chén :
S = 2,4.102m? (1diém)
Ap sut khi di bd 14 :
p = F/S = 600N/(2,4.102m?) = 2,5.10%Pa (1diém)
24. (1) Khi may diéu hoa lam viéc binh thuong c6 dong qua
may:
| = P/U = 990W/220V = 4,5A (2diém)
(2) P = 990W = 0,99kW.
Dién nang nha ban Minh tiéu thy hét :
W = Pt = 0,99kW.2h.30 = 59,4 kWh (2diém).
(3) Dién trd may diéu hoa
R = U/l = 220V/4,5A = 48,9Q (1diém).
Cong sut thyc t& gid cao diém:
P,= Ul = U, UJR = 200V.(200V/48,9Q) = 818W.
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GIUP BAN ON TAP

LOP10
CO HOC CHAT LUU VA CHAT KHI
PHAN I. CAU HOI TRAC NGHIEM

Cau 1. V6i ap sudt finh tai mdt diém trong long chét 1ong,
phat biéu nao sau déy la khéng dung?

A. Phu thudc vao khodng cach tir diém dang xét t6i ddy binh.
B. Phu thudc vao d6 sau cla diém dang xét.

C. Phu thudc vao khdi lugng riéng cya chét léng.

D. Phy thudc vao trong luong riéng cua chat lang.

Cau 2. Chon cau dung:

Pt hai to gidly song song va gan nhau, sau do théi nhe mot
luéng khong khi qua khe gila hai to gidy.

A. Ta thdy hai to gidy xa nhau hon vi luéng khdng khi ddy
hai t0 gidy ra.

B. Ta thdy hai to gidy xa nhau hon vi ap suat khong khi
ngoai hai to gidy nho hon ap suat khong khi trong khoang
giGia hai to gidy.

C. Ta thdy hai to gidy gan nhau hon vi ap suét khong khi
ngoai hai to gidly I6n hon ap suét khong khi trong khoéng
gida hai to gidy.

D. Ta thdy hai to gidy gdn nhau hon vi &p suét khong khi
ngoai hai to gidy nho hon ap suat khong khi trong khodng
giGia hai to gidy.

Cau 3. Trong sy chay 6n dinh cla chét long, phat biéu nao
sau day la khéng dung?

A: Luu lugng chét 1dng trong mét 8ng dong la khdng ddi.
B. Trong mét 6ng dong, tc do clia chat Idng ti 1é nghich voi
dién tich tiét dién Ang.

C. Trong mét 6ng dong ndm ngang, ap sudt dong va ap
sudt finh tai moi diém la nhu nhau.

D. Ap suét toan phdn tai moi diém trong dng dong ndm
ngang la nhu nhau.

Cau 4. Noi dung nao sau day khéng phai la mét tinh chét
ctia chét khi?

A. Chét khi c6 tinh banh truéng.

B. Chat khi co tinh dé nén.

C. Chét khi c6 khéi lugng riéng nho hon so v6i chét ran..
D. Chét khi c6 khdi lugng riéng Ion hon so véi chét 1dng.
Cau 5. Chon cau dang.

Lam lanh mét lugng khi xéc dinh ¢4 thé tich khong déi thi:
A. 4p sudt khi khéng ddi.
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B. ap suat chat khi tang.

C. S6 phan tir trong mot don vi thé tich khong doi.

D. S6 phan tu trong mét don vi thé tich gidm theo nhiét do.
Cau 6. Dinh luat Boi-lo - Ma-ri-6t khong con dung khi vi
pham diéu kién nao sau day?

A. Khéi lugng cdia khéi khi khdng doi.

B. S6 phan tu khi trong khéi khi thay d6i.

C. S6 mol khi cta khéi khi khong doi.

D. Nhiét dé cta khéi khi khong ddi.

Ciu 7. Phat biéu nao sau day la khdng dung?

A. Khoang cach nhiét dé 1K trong nhiét giai Kenvin bang
khoang cach 1°C trong nhiét giai Xenxiut.

B. Trong giai nhiét Kenvin co gia tri khong dé (0K) Ung voi
nhiét do —273,15°C trong nhiét giai Xenxiut.

C. Nhiét giai Kenvin khong cg-gia tri nhiét d am, trong nhiét
giai Xenxiut khdng co nhiét d6 nhé hon—273,15°C.

D. Quan hé gilia nhiét do tuyét doi va nhiét do Xenxiut la

T = ¢ + 273,15 tic 1a mét vat khi do béng nhiét giai tuyét
déi sé nong hon khi do bang nhiét giai Xenxiut.

Cau 8. Dai véi mot khéi luong khi li tudng xac dinh, khi thé
tich khong di thi

A. ap suét ti Ié thuan vai nhiét do.

B. 4p suét i 18 thuan véi nhiét do tuyét déi.

C. 4p suat ti 1é nghich véi nhiét do.

D. ap suét ti 16 nghich véi nhiét do tuyét ddi.

Cau 9. Trong qua trinh nao sau day mat do phan tu ciia mét
khéi khi xac dinh khdng thay dai?

A. Pang nhiét. B. Dang ap.

C. Déng tich. D. Pang nhiét, dang ap.

Cau 10. M6t chét khi i tudng khi & nhiét d6 100°C c6 ap
sudt 1,2atm. Khi chat khi d6 dugc dét nong dang tich dén
nhiét do 150°C thi ap suat cla khi la

A 1,8atm. B. 1,25atm. C.0,8atm. D, 1,36afm.

PHAN II. TU LUAN

Cau 11. Nguoi ta thdi
khéng khi qua mét ong AB
(hinh 11), ¢t méi phut c6
15 lit khong khi chdy qua
6ng. Dién tich tiét dién
phdn to A 1a 2 cm?, clia
phan nhé B va phan a, b,
¢ 1a 0,5 cm2. Tim hiéu muc nuéc h trong 6ng abc. Biét khoi
lugng riéng clia nudc 1a 1 kg/lit cla khong khi 1a 1,32 kg/m?.

Cau 12. Mot bot khi néi lén tu day giéng sau 6m dén mat

Hinh 11
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nudc. Hoi khi Ién dén mat nudc thé tich bot khi tang bao nhiéu
lan. Biét &p sudt khi quyén 1a p, = 1,013.10°Pa, khdi lugng
riéng cua nudc la p = 10%kg / m?. Coi nhiét do cta nudc trong
giéng khong thay doi theo do sau. Lay g = 10m/ s>
Cau 13. Mét binh duogc chua day khong khi & ap suat 1atm, .
nhigt dd 27°C. Miéng binh la mét hinh tron ban kinh 3cm,
ndm ngang, huéng Ién trén va dugc day kin boi nap day co
khoi lugng 2kg. Hi nhiét do Idn'nhét cua khi trong binh ¢6
thé dat duoc la bao nhiéu dé nap day chua bi bat ra. Biét
ap sudt khi quyén la 1atm. Lay g = 10m / s*

Cau 14. Mét binh béng thép dung tich 50 lit chiia khi hidrd &
ap suét SMPa va nhiét d 37°C. Dung binh nay bom dugc bao
nhiéu qua bong bay, dung tich méi qua 1,5 lit, 4p suat va nhiét
do khi trong mdi qua In luot I 1,05.105 N/m? va 120C?

Cau 15. Mgt binh dung tich 5 lit chia 7 g khi nito (N,) & nhiét
dé 27°C. Tinh ap sudt khi trong binh,

PAP AN VA HUONG DAN GlAI

PHAN 1 CAU HOI TRAC NGHIEM

Céu 112|3(4]5(6[7]8[9]10

Phuong an
chon

Alc|c|D|C|B|D|B|C|D

Il. TY LUAN
Cau 11. Ap dung dinh luat Bécnuli, phuong trinh lién tyc ta

suy ra:
PuQ ( 1 )

Ah — (pa —pc) = pkk(vé _Vi)
£o, 280,  2g0,\S; Si
=6,3.104m = 0,63 mm.

Cau 12. Ap suét khi trong bot khi khi bot khi & day binh la
p = p, + Pgh Voi p, 1a ap suét khi quyé’n Ap dung dinh

Vo
luat Boilo-Mariét PV = poVy _)—V_-p_ 1,59 (1an).

0

Cau 13. Ap dung dinh luat Sac-lo suy ra
mg

Pt
R e
P P

Vay 1, ~48°C
Cau 14. SO qua bong bay bom duoc la

50.5.10°.285 ) 1
2 50
310.1,05.10 15

=320,92K .

= 1426 (qua)

Cau 15. Ap dung phuong trinh Clapérén - Mendéléep ta
. .R.
dugc ap suat trong binh la p = EuTT = 124717 Pa.
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LOP 11

CAM UNG DIEN TU

PHAN |. CAU HOI TRAC NGHIEM

Cau 1. M6t dién tich S dat trong ti trudng déu co cam ung
ti B, goc gilia vecto cam Ung tu va mat phang S 1a o . Tu
thong qua dién tich S duac tinh theo cdng thiic:

A. @ =BS.cosa. B. @ = BS.sina.

C. & =BStana D. @ = BS.cotr

Cau 2. Mot mach dién tron, kin (C) va mot dong dién thang
dai | cling nam trong mat phang P. Tu thong qua (C) bién
thién khi:

A. (C) dich chuyén trong mat phéng P lai gan hoac ra xa |.
B. (C) dich chuyén trong mét phang P theo phuong song
song vai |.

C. (C) ¢ dinh, day dan chua dong dién | chuyén dong tinh
tién doc theo chinh no.

D. (C) quay xung quanh dong dién .

C3u 3. Phat biéu nao sau day la khdng ding?

A. Mét khung day dan kin hirh chil nhat, quay déu trong
mét tu truong déu quanh mot truc déi xing OO’ song song
vai cac dudng cadm ung tu, thi trong khung khéng co dong
dién cam ung.

B. Mét khung day dan kin hinh chi nhat, quay déu trong
mot tu truong déu quanh mét truc déi xing OO’ vudng voi
cac duéng cam (ng tu, thi trong khung c6 xuat hién dong
dién c&m ung.

C. Mét khung day dén kin hinh chi nhat, quay déu trong
mat ti truong déu quanh mét truc déi xing OO’ song song
véi cac duong cam ung tu, thi trong khung c6 xuét hién
dong dién cam ung.

D. Mot khung day dén kin hinh chir nhat, quay déu trong
moét t truong déu quanh mét truc déi xing OO’ hop voi cac
dueng cam Ung tir mét géc nhon, thi trong khung cé xuat
hién dong dién cam ung.

Cau 4. Trong truong hop nao sau day khéng cé hiéu dién
thé gita hai dau thanh kim loai MN?

A. Thanh MN chuyén dong thang nhanh dan déu va cét cac
duong cam Ung tir cia mét tu truong déu.

B. Thanh MN chuyén ddng thang déu trong mét tu truong
déu sao cho cac duong cam ung tu ludn song song voi MN.
C. Thanh MN quay déu quanh mét truc di qua M va vudng
goc voi MN trong mét tu truong déu c6 cac duong cam ung
tir song song voi truc quay cua MN.

D. Thanh MN quay déu quay mét truc di qua M va vuodng
goc vai MN trong mot tu truong déu cé cac dudng cam ung
tU vudng goc voi truc quay ciia MN.
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Cau 5. Khung day dan tron, kin, cé dudng kinh d = 20cm,
dién tré R = 0,19, dugc dat trong tu trudng co vecto cam
ung tir vuong goc véi mat phang khung day, d6 16n cam Ung
tir tang dan déu tu 0,2T dén 0,5T trong khoang thoi gian
0,314s. Trong thoi gian tu truong bién doi, cudng do dong
dién trong khung day c6 do 1on bang

A. 30A. B. 1,2A. C. 0,5A. D. 0,3A.

Cau 6. Khi st dung dién (cho dong dién xoay chiéu di qua),
dong dién Fuco sé xuat hién trong thiét bi nao sau day?
A Banladién. B.Bépdién. C.Quatdién. D.am dién.
Cau 7. Mot 6ng day dai 50cm, dién tich tiét dién ngang cua
6ng la 10cm? gom 1000 vong day. Hé s tu cam cla ong
day la

A. 0,251 H. B. 6,28.10H.
C.2.51.10%mH. D. 2,51 mH.

Cau 8. Phat biéu nao sau day la ding?

A. Khi c6 dong dién chay qua ong day thi trong ong day ton
tai mét nang lugng dudi dang nang luong dién truong.

B. Khi c6 dong dién chay qua dng day thi trong dng day ton
tai mét nang luong dudi dang co nang.

C. Khi tu dién duoc tich dién thi trong tu dién ton tai mét
nang luong dudi dang nang luong tu trudng.

D. Khi c6 dong dién chay qua 6ng day thi trong 6ng day ton
tai mét nang luong dudi dang nang lugng tu truong.

Cau 9. Mot 6ng day co hé s6 tu cam L = 0,04 H, c6 dong dién
| = 2,5 A chay 6ng day. Nang lugng tu truong trong 6ng day la
A.0250J. B.0,125J. C.0,050J. D. 0,025 J.
Cau 10. Mot ong day co hé s6 tu cam L = 0,1 H, cudng dé
dong dién qua 6ng day tang déu dan tu 2A dén 12A trong
khoang thoi gian 1a 0,1 s. Suat dién dong tu cam xuat hién
trong 6ng trong khoang thoi gian dé la

A.10V. B.20 V. C.30V. D.40V.

PHAN IL. TU LUAN

Cau 11. Mot khung day phang, hinh chii nhat co kich thuéc
4 cm x 5 cm, gom 10 vong day dat trong tu truong déu.
Vecto cam ung ti hop voi mat phang khung day mét goc
30° va c¢6 do Ion bang 2.10T. Ngudi ta cho cam ung tu
giam déu dan dén khong trong thoi gian 0,01 s. Hay tinh
suat dién dong cam ung xudt hién trong khung trong thoi
gian ti truong bién dai.

Cau 12. Mét thanh dan dién dai 40 cm chuyén dong tinh tién
trong tu truong déu, cam (g tu B = 0,4 T. Vecto van toc cla
thanh hop véi dudng suc tu mot goc 30°vaco dolonv = 5
m/s. Hay tinh sut dién dong cam (ng giUa hai dau thanh.
Cau 13. Mot 6ng day hinh tru co chiéu dai 50 cm, dudng
kinh 4 cm, gobm 1000 vong day. Cho dong dién c6 cuang dé
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tang dan deu dan tu 1 A dén 4 A trong khoang thoi gian
0,01s. Hay tinh suat dién dong tu cadm xuat hién trong
khung.

Cau 14.Cho mach dignnhuhinh ooy Ry
14, nguon dién co suat dién

dong E = 12 V dién tra trong r = 11

1Q , tu dién co dién dung C = H

100 jiF, cudn day co do tu cam L E.r K

- 02 H, dién tro R, = 5Q, dien L sl
trd R = 18C2. Bong khoa K sau Hinh 14 |

do cho cho dong dién trong

mach 6n dinh, nguai ta ngat khoa K. Tinh nhiét luong tod ra
trén dién trd R tu khi ngat khoa K dén khi khong con dong
dién trong mach.

Cau 15. Hai thanh M

dan song song nam -

trong mat phang - XB

ngang, cach nhau

mot khoang / = 50cm. N

Hai dau cua hai thanh

dan duoc néi voi mot nguon dién co suat dién dong e =
1,5V. Thanh dan MN dat vuéng goc voi hai thanh dan noi
trén va co thé chuyén dong khong ma sat trén ching. Toan
bé hé thong duac dat trong ti truong déu cam Ung tu B =
0,8T vudng goc véi mat phang hai thanh dan (hinh 15). Hay
tinh téc do t6i da ma thanh MN co thé dat duoc.

DAP AN VA HUONG DAN GIAI
PHAN | CAU HOI TRAC NGHIEM

Céu 112|314 (5([6 (|7 (89 |10

Phuang an
chon

B|A|C|(B|D]|C|D|D|BJA

Il. TU LUAN
5 Ty L . AD
Cau 11.Suat dién dong cam ung trong khung la e = 'K‘

voi =N.B.S.cos . Suyra ¢=2.10""V .
Cau 12.Ap dung cong thic ¢ = B.l.v.sin@ =04 V.
Cau 13.Suat dién dong tu cam trong 6ng day la

Vi L=4m 10" nV = n.lO“’./\":.dTA

I

Al
e = L.‘—
At

Suyra ¢, =0,95V.
Cau 14. - Cuong do dong dién qua cudn day la
D

| =————=05A Hiéu dién thé gilia hai dau tu dién la
R+R,+r

U=LR+R)=115V.
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- Cuon day du trd nang luong tu truong

W, = %.L.I”‘ = 0,025 J = 25.10°,

Tu dién du tri nang luong dién truong

W, =1.CU = 66125104,
- Khi ngat khoa K thi nguon dién bi ngat khoi mach, dong
dién trong mach duoc duy tri nho cudn day va tu dién, dén
khi dong dién trong mach bang khong thi toan bo nang
luong dién truong cua tu dién va nang luong tu truong cua
cudn day da bién ddi thanh nhiét nang tod ra trén R va R .
Do R nai tiép véi R, nén nhiét luong tod ra trén R la

O’: R(Wn + Wd()

R+R,

Cau 15. Trong mach co6 dong dién dugc duy tri bdi nguon
dién, nén thanh MN chiu tac dung cta luc tir sé chuyén
dong. Khi thanh MN chuyén dong gita hai dau thanh suat
hién suat dién dong cam (ng, dén khi thanh chuyén dong
déu (toc do toi da) thi luc tu bi triét tiéu, cuong do dong dién
trong mach bang khong, suat dién dong cam (ng bang suat
dién dong cla nguon dién: e = Bvl suy ra v = e/BI
=3,75m/s.

=24,7.10° J.

Nguyén Van Phén (Bién soan)

GIUP BAN ON THI DAI HQC (Tiép theo trang 26)

N,=N,e™ :t:r%lu(l +&]=w=0,58T.

n N, | In2

Caud8.PapanC
Nang lugng tiéu thu trong 1 nam
100

=——Pt=5Pt=7288.10
Q 20 2

S6 hat nhan da phan hach: N = % =2.46.10 hat.

N
Khéi lugng hat nhan Urani: 7 = N

a

=961,8kg.

7 i i 100
Khéi lugng nhién lieu m, = i 3847kg.

Cau 49.P4p an C
S6 hat nhan héli dugc tao thanh trong 1 nam la:
_ Pt _39.10%365.8,64.10°

N =
E 4,2.107°

=2,93.10° hat

Khi luong héli tao thanh 1a m,,, = %—.A =9,73.10"% kg.

A

Cau 50.Pap an D.
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CY JE—
.’." GIUP BAN ON THI DAI HOC

DE THI THU DA! HOC - CAO DANG (S0 2)

Cau 1. Luc tac dung gay ra dao dong diéu hoa ctia mot vat
A. bién thién diéu hoa theo thoi gian.

B. luén huéng vé vi tri can bang.

C. c6 d¢ lon khong ddi theo thai gian.

D. A, B dung, C sai.

Cau 2. Phat biéu nao sau day 1a khéng dung khi noi vé dao
dong diéu hoa cua vat?

A. Thé ndng clia vat bién thién diéu hoa voi tan s bang hai
I&n tan s6 cla vat dao dong diéu hoa.

B. Van t6c va gia toc cua vat luén cung chiéu nhau.

C. Kni tai vi tri can béang téc d clia vat cyc dai, gia toc cua
vét bang khong.

D. Thei gian dé vat di tir vi tri bién vé vi tri can bang la mot
phén tu chu ky.

Cau 3. Mét con lac 16 xo khéi lugng m, dd cuing k duoc treo
théng ding. o) vi tri can bang, 10 xo gian ra mét doan Al.
Cho gia téc trong truong g. Chu ky dao ddng cua vat dugc
tinh theo cong thuc:

A T=2L mik B. T=2L,/g/A1
T

7r
C.T=2nJAl/g D. T=2nvk/m

Cau 4. Mot con lac 16 xo ¢o d cimg & = 100N / m, khdi
luong m = 100g dao dong tét dan trén mét phang nim
ngang do ma sat, hé s6 ma sat u = 0,1. Ban déu vat 6 vi
tri bién co bién dé 4cm. Cho gia tdc trong truong 10m / 52
Quang dudng ma vat di dugc cho dén khi dung lai 6 gén vi
tri can bang la:

A: 80cm  B. 160cm C. 60cm

Cau 5. Cho mot hé dao dong nhu hinh vé,
k,=10N/m; k,=15N/m; m=100g . Téng do gian
cua hai 10 x0 1a 5cm. Kéo vat t6i vi tri dé 16 xo 2 khéng nén
khéng gian réi tha nhe ra, vat dao dong diéu hoa. Cho
m = 10, chiéu duong cua truc toa do huong tu A dén B.
Goc thoi gian la luc
vat bat ddu dao
dong, goc toa do &
vi tri can bang. A B
Phuong trinh dao dong cla vét la:

A, x=2cos (107t )(cm)

B. x=2sin(10mt -7 /2)(cm)

D. 100cm

AGRRN
%
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C. x=3cos(10ms +7 /2)(cm)
D. x=3cos (107t )(cm)

Cau 6. Mét con lac 16 xo c6 d6 ciing k = 2N / m, khéi lugng
m = 80g dao dong tat dan trén mat phang ném ngang do
cO ma sat, hé s6 ma sat u = 0,1. Ban déu vat kéo ra khoi
vi tri can bang mét doan 10cm rdi tha ra. Cho gia téc trong
truong 10m / s%.Thé nang cla vat & vi tri ma tai do vat c6
toc do Ion nhat la:

A.0,16(mJ) B. 0,16(J) C. 1,6(J)
Céau 7. Cho mét hé dao dong (hinh vé),
m, =1kg;m, =4kg; k = 625N / m . Hé dat trén méat ban.
Kéo vat Ara khoi vi tri can bang
mot doan a = 1,6cm hudng
thang ding lén trén réi tha nhe
ra, vat A dao dong diéu hoa.
(cho g = 10m / s%. Luc tac
dung cuc dai 1én mat ban la:
A. 50(N) B. 10(N)

C. 60(N) D. 40(N)

Céu 8. Mot vat thyc hién déng thoi hai dao dong diéu hoa
cling phuong cung tén s6: x, = 4sin (107¢ + 7/ 6)(cm)

D. 1,6(mJ)

x, = 4cos (1077 )(cm). Dao dong téng hop co bién do va
pha la:

A dcmym /6 B. 4/3cmm/3

C. 4\3em;m /6 D. 4cm;m /3

Céu 9. Mét con l4c don dao dong trén mat dat c6 chu ky

T =22 (s) . Khi treo con I4c nay vao trdn mot toa xe
chuyén dong nhanh dén déu theo phuong ngang, né cé chu
ky daodong T*=2(s). Cho gia toc trong truong 10m / s*.
Gia toc cua toa xe la:

A 103 m/s* B.1Om/s? C. 53 m/s? D.5m/ s?

Céu 10. Mét con lac don chay dung gio, 6 20°C trén mat
dét. Bua lén do cao 1,28km con I&c van chay ding. Cho
biét hé s6 nd dai day treo &t =2.10"° K™' | ban kinh Trai
Pét R = 6400km. Nhiét do & do cao do la:

A. 5°C B. 0°C C. -5 D. 10°C
Céu 11. Khi c6 song dung trén day AB thi thay trén day co
4 nit (ké ca hai dau A, B), tin s6 dao dong la 27Hz. Néu
mudn cé 10 nat thi tan s6 dao dong la:

A. 90Hz B. 67,5Hz C. 81Hz D. 76,5Hz
Cau 12. Hai ngudn song S, S, phét ra hai song cung phuong:
u, =U,sinwt; u, =U, coswr. Cho biét khodng cach
5,S,= 13A. S6 diém dao dong cuc dai trén doan S,S, la:
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A. 28 B. 27 C.25 D. 26

Cau 13. Mot &m thoa cO tan s6 dao dong riéng
£ =850Hz dat sat miéng mét 6ng nghiém hinh tru cao
80cm. DG dan nudc vao 6ng nghiém dén do cao 30cm (so
voi day) thi thdy am dugc khuyéch dai rdt manh. Téc do
truyén am trong khong khi 1a:

A. 330m/s B. 367m/s C. 340m/s D. 348m/s
Cau 14. Trén mat nuéc cd hai nguéq két hop S,.S, cach
nhau 30cm dao dong theo phuong thang ding cé phuong
trinh U, = acos (207t )(mm)

va Ug, =acos(20mt + 7/ 2)(mm).

Biét toc do truyén song trén mat nudc la 30cm/s. Xét hinh
vudng S, MNS, trén mat thoang, s6 diém dao dong cuc dai
trén doan MS, la:

A 14 B. 15 C.16 D. 17

Cau 15. Khi cudng do am giam 100 1an thi muc cudng do am:
A. giam 100dB B. tang 20dB

C. gidm 20dB D. gidm 10dB

Cau 16. Chon dap an dung. Dong dién xoay chiéu la

A. dong dién co cuong do bién thién tuén hoan theo thai gian.
B. dong dién co chiéu bién doi tudn hoan theo thai gian.
C. dong dién c6 cuong dd bién thién diéu hoa theo théi gian.
D. CaA, B, C déu ding.

Cau 17. Cho mét doan mach xoay chiéu gém 2 trong 3
phén tt R, L, C mac néi tiép. Dién ap u va cudng do dong
dién  trong mach nay la:

u=1002sin (10071 -7 /3) .
i=242sin(100mr -7 /2) (a)
Dap an nao sau day la dung?
A. Boan mach co hai phan tu R, C, dién dung
| R
C=—10"(F) |
B. Poan mach c6 hai phan ti R, L, dién tr¢
R=25{3(Q)
C. Poan mach c6 hai phan ti R, C, dién tro
R=25J3(Q)
D. Boan mach ¢6 hai phén tu R, L, do tu cam
/= 1

2.7 (H)

Cau 18. Cho doan mach RLC ndi tiép, ddt mot dién ap
u=U,cos(2nft)(V), véi f thay ddi dugc. Khi

f =100Hz thi thdy cuong do hiéu dung trong mach la
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cyc dai va Z, = 75Q. Khi tan so co gia tri f” thi thdy dung
khang- Z. =100Q . Tan sd f" la:

A.50Hz B.75v¥2Hz C.50v2Hz D. 75Hz

Cau 19. Cho mach RLC néi tiép, R =203 (Q);
1 .
C= EEIO_J (F), f=50Hz, higu dién thé hiéu dung hai
déu mach U =120(¥). L thay déi dugc.
Pé U, =120J3(V) thiL co gia tri:

0

6 . 1,2 0,8 . L6
. —(H)hoac —=(H . —(H)h —(H
Afr() ,C”()B”()oacn()

0,8 .
>~ (H) hoac —(H
= (1) hoie —(H)

0,4 0,8
2T (H) hode =2 _
c ”( ) hodc n(H) D

Cau 20. Cho mach dién nhu hinh vé,

U, =200V;U,, =150V . Biét u,, va u,, léch pha
nhau 7/ 2, cuong do i = 2sin (10077~ /6) (A). Cong
suat tiéu thu trén mach la:

A.120W) B 120v2 (W) A L
C.100(W) D. 602 (W)

Cau 21. Cho mach dién RC voi R =15Q . Dat vao hai dau
doan mach mét may phat dién xoay chiéu mét pha. Khi ro

to quay vai tdc dé n vong/phat thi cuong dé 7, = 1(A). Khi
r6 to quay véi toc do 2n vong/phut thi cudng dob

1, =6 (4). Néu 16 to quay véi t6c do 3n vong/phit thi
dung khang cua tu la:

A 25(2) B.3(@) ¢ 185(@) 0. 45(@)

Cau 22. Mot may phat dién 3 pha mac theo hinh sao ¢o
dién ap pha 200(V), tan so 50Hz. Bua dong 3 pha trén vao
3 tai nhu nhau méc theo hinh tam giac. Moi tai gm mét

R B
M NC
H

dien trg R =102 cyon thuan cam L= 0.1 (H). Cong
4

suat tiéu thu ¢ 3 tai la:

A. 1,6kW B. 1,8kW C. 6kW D. 18kW

0,1 e
Cau 23. Cho mot cudn day ¢6 L=~ (H) vacodién tré

R. Pat vao hai dau cuén day mét dién ap
u = 20032 cos (1007 )(V' ) thi cong suét tiéu thy trong

mach la 2kW. M&c ndi tiép cudn day trén véi mét tu dién va
dat vao hai dau mach dién ap trén thi thay cong suét tiéu
thu trong mach van nhu truéc. Bién dung C cua tu fa:

1 3
. —107*(F . =107 (F
A Lio*(r) 8. 210%(F)
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5.107" (F)

n
Cau 24. Chon dap an sai. Khi mét tu truong bién thién theo
thoi gian se sinh ra

A. m6t dong dién dich. B. mét dién truong xody

C. Mot tlr trudng xoay. D. A, C déu ding.

Cau 25. Tén so dao dong riéng cda mach LC fa f. Muén tan
s6 dao dcf)ng riéng la 3f thi mic thém mét tu C’ bang bao
nhiéu va mac thé nao?

2
2107 (F
C. D. ~ (F)

A. Mac song songva C’ = % B.Macnditiépva C'=

WO oc|N

C.Méac song songva C’ = % D. Méc néitiépva ' =

Cau 26. Mot mach LC co L =107 (H ), Khi
i=4.10"sin (2. 10’1)(A) thi dién &p u gida hai ban tu 1a:

g, 80sin (2.10" ) (V)

D. 8sin (2.1071+7/2) (V)

A 80sin (2.10"2 -7 /2)(V)

c. 8sin (2.1077) (V)
Cau 27. Mot mach dao dong c¢6 L=20uH va
C =5.10"F vadién trd R. D€ duy tri dao dong diéu hoa
trong mach voi hiéu dién thé hiéu dung trén tu 1a 5V, nguoi
ta phai cung cdp cho mach mét nang lugng co cong suat
6,25mW. Bién trd R cua cudn day la:

A2Q BlQ €.0,5Q D.1.5Q

Cau 28. Chiéu mot tia sang trang hep vao mat bén cua mot
lang kinh co goc chiét quang ~4 = 68° . Biét goc léch cua
tia vang la cuc tiéu. Cho chiét suat cla anh sang vang va
tim 1an luot la 7, =1,52; n, =1,54 . Goc léch cua tia mau
tim la:

AS5520°  B.62,40°  (.50,93
Cau 29. Tia X co tinh chat nao sau day:
A.DPam xuyén manh.

B. Kich thich phat quang mét sé chat.

C. Léch trong dién trudng.

D.A, B dung, C sai.

Ciu 30. Chon phat biéu sai. Mot anh sang don sac khi
truyén qua hai méi truong trong suét khac nhau, tiép giap
nhau cé:

A.tan s giong nhau, budc song khac nhau.

B.tan s6 khac nhau, buéc séng giong nhau.

C.Mau sac gidng nhau, budc song khac nhau.

p.Ava C dung.

Ciu 31, Budc song nhé nhéat ma 6ng Ron ghen phat ra la
0,49694". Xem t6c do ban dau cla éléctron la bang
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khong. Toc do lon nhat ma éléctron dén dap vao doi ca tét la:
A 9,38.10°m /s B.3.98.10'm /s
C.8,39.10'm /s D.9.38.10°m / s

Cau 32. Trong thi nghiém giao thoa khe Yang, khoang cach
hai khe a = 2mm, khodng cach tir hai khe dén man D = 1,2m,
ngudn S phat anh sang trang c6 budc séng tr 0,4m dén
0,76m. Trén man quan sat cach van trung tam 1mm, cé
bao nhiéu buc xa cung cho van sang tai diém M?

A4 B.3 C.5 D.2

C4&u 33. Trong thi nghiém giao thoa khe Yang, khoang cach
hai khe a = 3mm, khodng cach tir hai khe dén man D = 2m.
Biét rang gilia hai diém M, N trén man ddi xing nhau qua
van trung tam c6 13 van sang (M, N ciing la van sang).
Khoang cach MN = 4mm. Budc song clia anh sang la:
A.0,62um B.0,5S5um C,0,50um  D.0.41um
C4au 34. Trong thi nghiém giao thoa khe Yang, khoang cach
hai khe la &, , khoang cach tir hai khe dén man D = 1,2m.
Dat gitia man va hai khe mét thau kinh héi tu nguoi ta thay
c6 hai vi tri cia thau kinh cach nhau 80cm cho anh ro nét
cta hai khe trén man. & vi tri ma anh Ion hon, khoang cach
anh hai khe la 4mm. Bo thau kinh ra chiéu sang hai khe
bang mot anh sang don sic, ta thdy khoang van
i = 0,72mm. Budc song cua anh sang la:

A.0.62um  B.048um  C.041um  D.055um
Cau 35. Mt ong tia X co hiéu dién thé U phat ra mét buc
xa co A, =4,974". D& tang “do cung’ tia X, ngudi ta
tang thém hiéu dién thé gita hai cuc 500V. Budc séng ngan
nhét cua tia X phat ra khi do la:

A.4,144°  B.425A°  €.3.97A°  A.4,34A°
Cau 36. Diéu nao sau day la sai khi ni vé tia hdng ngoai?
A. Tia hdng ngoai co budc song tu 0,75um dén 1mm.

B. Tia hdng ngoai ¢é mau do.

C. Tia hdng ngoai do cac vat nung nong phat ra.

D. Tia hong ngoai ¢6 tac dung nhiét.

Cau 37. Trong hién tugng quang dién ngoai va quang dan
A.déu co mot budc song gidi han A,

B. néng lugng cdn thiét dé but éléctron ra Kkhoi lien két
trong ban dan nhé hon cong thoat éléctron ra kndi kim loai.
C. budc song gioi han cuia hién tuong quang dan c6 thé
thudc ving hdng ngoai.

D.Ca A, B, C déu dung.

Ciu 38.Cong thoat éléctron clia mét kim loai la 2,5eV. Hién
tugng quang dién sé xay ra voi anh sang co budc song nao
sau day:

A.072um  B.0,55um  C.048wm  D.0,62um
Cau 39.Chiéu anh sang co A =0,54, =0,273um (A, la
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gioi han quang dién) vao tam O cda ca ot cia mét té bao
quang dién. Biét hiéu dién thé U, =—4,55(V ). Hai ban
cuc a nét va ca tot cla té bao quang dién la phang va cach
nhau 3cm. Quang éléctron phat ra tu ca tét di vé phia a nét
xa nhat mét khoang la:

A.1,5¢cm B.3cm B.2cm D.1cm

Céu 40. Trong quang phé vach ctia nguyén tu hidré vach
dé 6 budc song A, =0.6563um. Buoc song ngan nhat
cua vach quang pho cua day Pasen la A, = 0,8274um.
Budc song ngan nhat clia day Banme la:

A.0386um B.0,366um €.0,420um D.0,286um
Cau 41. Muc nang lugng ctia nguyén tu hidrd co biéu thuc:
[3.6

E =-—+—(eV)n = 1,23... Khi kich thich nguyén tu
e

n

hidrd & trang thai co ban bang cach cho hap thu mét phéton
¢0 nang lugng thich hop thi ban kinh quy dao dung cla
@léctron tang 1én 25 Ian. Budc song Ion nhat cua buc xa ma
nguyén tl co thé phat ra sau do la:

A4 1um B.0.41wm C.3,1um D.0,52um
Cau 42.Ban mot hat protén vao hat nhan [Li ding yén.
Phan (Ing tao ra hai hat X giong nhau, bay ra cung toc do
va hop vai phuong ban dau clia hat préton cac goc ¢o cung
do lon 30°. Xem khoi lugng cac hat tinh theo don vi
u=1,66.10""" kg gan dung bang s6 khdi clia nd). Ti s6 do
lon toc do cua hat X (v") va hat préton (v) la
AY_L gY_ 1 ¢¥Y_ 1 p¥Y_.!
v 4 v 43 v 42 v 2
Cau 43.Cho phan tng hat nhan

PU+n— X+ Nb+3,n+7 ,AvaZcogiatrla:
A.142; 56 B.133; 58 C.140; 58 D.138; 58
Céu 44. ;7Cu la chat phong xa co chu ky ban ra T = 4,3
phut. Sau 21,5 phut, do phong xa cla dong vi nay giam di:
A.97,68% B.87,96% C.98,67% D.96,87%

Cau 45.Khdi luong hat nhan |7C/ 1a 36,9659u. Cho khdi
lugng hat p va n la m, =1,0073u . m, =1,00867u

&
7) TIN “"HOT”

WoPhO - MOT CUQC THI MO1 VE VAT
LY CHO HOC SINH TRUNG HQC

Bat dau tu nam 2011, mét cudc thi méi vé vat ly cho hoe
sinh trung hoc trén toan thé gidi, mang tén World Phy<.us
Olympiad (WoPhO) - Olympic Vat Iy Thé gidi— .~ .oc to
chtic thuong xuyén. Cuoc thi nay do GS Johanes Surya,
Indonesia, dé xuat va van dong. Bén nay, cudc thi da nhan
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MeV

C2

1t =931,5 . Néng luong lién két riéng clia hat nhan

nay la:
A.835Mev  B.g43Mev  C.4.83Mev  D.7,34Mev
Cau 46.Dung hat proton co dong nang W, = 1,2 MeV ban
vao hat nhan ]Li dung yén thu dugc 2 hat o ¢6 cung téc
do. Cho m, =1,0073u; m,, =7,014u ,

MeV

m, =4,0015u;1u =931,5—— . Goc tao bdi phuong

C
bay cua hat protén va hat « la:
A.g480°  B.e480" C.7840° D.68400
Cau47. °JU sau nhiéu lan phong xa o va 8- bién thanh
chi *%Pb.Gid st ban ddu co mot mau urani khéng cé chi.
Xac dinh tudi cia mau, biét rang ci 10 nguyén tu urani
trong mau c6 5 nguyeén ta chi. Cho biét chu ky ban ra cla
qua trinh bién déi nay la T.

A.0,5T B.0,58T C.1,58T D.0,48T
Céu 48.Nang luong trung binh toa ra khi phan hach mot hat
nhan ;U 1a 200MeV. Mét nha may dién hat nhan ding
nhién liéu urani trén dugc lam giau 25% ¢ cong suat
500MW, hiéu suat 20%. Khoi lugng urani tiéu thu 1nam
(356 ngay) la:

A.3478kg  B.4387kg  C.3847kg  D.4200kg
Céu 49. Cong sudt buc xa toan phdn cta Mat Troi la
P=3,9.10"W, nang luong trén la do phan ung nhiét
hach téng hop hidrd thanh héli. Biét rang cu 1 hat héli tao
thanh thi toa ra nang lugng 4,2.107J . Luong héli tao
thanh trong mét nam trong long Mat Tréi la:
A.3,79.10"%kg B.7.93.10"%g

C.9,73.10"%g¢ D.8,73.10'%g

Céu 50. >’ Mg hdap thu éléctron va phong ra hat proton.
Hat nhan tao thanh la:

AlNe  BEMg  CES DN
Trén Ngoc Hoi DHBK, Ha Néi (bién soan)
(Xem dép én trang 22) &~

dugc su hudng Ung cua nhiéu nudc trén thé gioi.

Cudc thi danh cho moi hoc sinh dudi 20 tudi tinh dén ngay
30 thang 6 va chua vao hoc dai hoc trudc ngay 30 thang 6
cua nam thi.

Mbi cudc thi WoPhO duoc tién hanh trong tron mét nam,
bao gém ba vong nhu sau.

1. Véng tuyén Iwatao co héi cho dong dao hoc sinh tham
21
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gia vao cudc thi thong qua Internet. Céc bai toan duoc dua
ra trong Vong tuyén lua sé khuyén khich hoc sinh hoc vat li
dinh cao va nang cao hiéu biét vé vat I

Vong tuyén lua dugc tién hanh tir 5 thang 1 dén 30 thang
6. Trong vong nay sé co mudi bai toan li thuyét, khong co
bai thi nghiém. Dé bai dugc viét bang tiéng Anh va tiéng cla
nuéc dang cai. Nhang nguoi tinh nguyén co thé dich ra
tiéng cua ting nudc. Bai gidi can duoc gui vé Ban To chuc
trudc ngay 30 thang 6.

Téng s6 diém la 100. Nhiing ngudi tham gia dat trén 78%
s6 diém va qua dugc budi phdng vén sé co thé dugc tham
du Vong chung két, vai tdng s t6i da 1a 100 nguoi.

2, Vong thao luén la dip dé moi nguoi tham gia thao luan
vé Ioi giai cla cac bai toan trong Vong tuyén lua cung voi
cac bai toan khac ¢ trinh d6 Olympic vat li. Bay cling la dién
dan cua cac nha vat li tuong lai.

Vong thdo luan dugc tién hanh trén internet tu 1 thang 6
dén 27 thang 12, bang tiéng Anh.

Gidi thudng sé duoc trao cho nguoi tham du tich cuc nhét
hoac/va co 10i giai sang tao nhat.

3. Vong chung két la thu thach cudi cung voi nhiing nguoi
tham gia, mét dip dé thi tai véi cac nha vé dich vé vat I,
nhiing ngudi dat huy chuong vang APhO va IPhO.

Vong chung két duoc td chiic béi Hoi Vat li hay mét co sd
giao duc ¢ nudc dang cai, trong thoi gian ti 28 thang 12
dén 3 thang 1 ndm sau. Bay ciing a noi nhiing ngudi tham
du cung don Nam Mgi va tham gia xay dung cong déng cac
nha vat i tré.

Vong chung két gom vong thi li thuyét véi ba bai thi, dugc
lam trong nam gio, va vong thi thi nghiém véi hai bai thi,
dugc lam trong nam gio. Cac dé thi dugc trinh bay bang
tieng Anh, Nga, Trung Qudc va tiéng cla nudc chu nha.
Cac dé thi sé khong dugc dich ra tiéng cla ting nuéc.

Téng s6 diém t6i da cho vong thi i thuyét la 30 diém, cho
vong thi thi nghiém la 20 diém. Diém s6 cao nhat duoc Iy
lam 100%. Gidi han dudi vé diém cho huy chuong vang la
90% , cho huy chuong bac (& 78% va cho huy chuong ddng
la 65%. Khong co gidi khuyén khich.

Thi sinh nao dat diém cao nhat va dat diém cao hon moi thi
sinh huy chuong vang APhO va IPhO sé nhan hoc bdng tri
gia 20 000 USD va danh hiéu “Ngudi chién thang cla
Olympic Vat li". Néu diém cao nhat thudc vé thi sinh huy
chuong vang APhO va IPhQ, thi thi sinh nay sé nhan
15 000 USD va danh hiéu trén. Ngoai ra, sé c6 giai thuong
cho thi sinh dat diém cao nhat riéng vé li thuyét va vé thi
nghiém, cling nhu mét so gidi dac biét.

MGt Hoi dong Giam khao Qudc té, dugc lua chon ti nhiing
giao su, gidng vién, cac lanh dao doan APhO, IPhO va
nhung ngudi dat huy chuong vang APhO, IPhO, tham gia
lua chon dé va chdm diém cho bai thi Vong tuyén lua,
phong van thi sinh dat diém trén 78%, gi6i thiéu 100 thi sinh
tham du vong chung két. Hoi déng nay cing co thé la Hoi
dong Giam khao clia Vong chung keét.

Nam 2011, Indonesia la nuéc dang cai WoPhO dau tién.
Vong chung két sé duoc tién hanh trén hon dao du lich néi
tiéng Bali, tu 28/12/2011 dén 5/1/2012.

Co thé tim hiéu cac théng tin chi tiét vé WoPhO ¢ trang
web. Cac nha giao, cac nha nghién ciu vat li ciing tim thay
trén trang web nay 16i méi tham gia vao WoPhO, trong dé
co viéc dé xuat cac bai toan dung lam dé thi cho WoPhO.

Pé thi cho Vong tuyén lua co thé duoc tai xudng tu dia chi:
http://www.wopho.org/selectiondownloadproblem.php?id=3.
Chung t6i mudn thong bao 16i cac ban tré yéu thich vat li vé
moét san choi tri tué mai, bo ich va hap dan. Mong cac ban
tich cuc hudng ung.

GIUP BAN ON THI DAL HQC (Ticp theo trang 21)

HUONG DAN DAP AN
DE THI THU DAI HQOC CAO DANG (SO 2)
Ciu1.PapanD Cau2.PapanB
Cau3. PapanC Cidud4.PapanA

Ap dung bao toan nang luong : lkAz =F .s=umg.s
7 ms

2

=80cm

suyra: s=
y 2umg

Caus5.PapanA
Phuong trinh dao dong x = Acos(wt+¢) w= \/z voi
m

22
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k=k +k,=25N/m—>w=10m rad/s.

Goi A/,, Al, la do gian clia méi 16 xo khi & v tri can bang,

ta co: Al + Al,= Al=5cm. Mat k,Al, = k,Al, khéc. Tinh

ra dugc A/, = 3cm; Al = 2cm.

Taithéi digm 1= 0 ¢ {0 = A€089=2em
Vo =—Awsing =0

Suyra ¢ =0,4=2cm

Vay phuong trinh dao dong la: x = 2cos(10m Xem)

Cau6.Dapan D

Ap dung bao toan nang luong :
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%kx2 +%mv2 =~;—kA2 — umg(4-x)

k
P=— (4 -x")-2ug(4-x). Khi vat co toc do lon
Pk 2y i), s

dv o umg

nhat thi dao ham == 0 suyravitri x, = =4cm.

Khi
d6 thé nang cla vat la W, = %kxg =1,6(mJ)

Ciu7.PdpéanC
Vat A dao dong diéu hoa véi tan s goc

w= ’L =25rad /s.
m,

Bién do dao dong ding bang 1,6cm (ban doc tu ching
minh). Luc tac dung cuc dai l1én mat ban la

F=(m, +m,)g +kd=60N

Cau 8. Dép 4n B. Ta co; & =4sin(0m +7/6)m
x, = 4cos(10m )= 4sin(107t + 7/ 2 Xcm)

Dao dong tng hop: x=x, +x, |

Duing cdng thuc tdng hai sin, hoc vé gian dé véc to, dé

dangsuyra: A=4\3cem; o=m/3

Cau 9. Dap an A. Con lic

chiu thém mét luc quan tinh

F,=-ma

U =

Goi ¢ la goc léch so vai
phuong thang dting khi con
l4c & vi tri can béing, ta c6:

T'=2n.l/g' g 4

Vi g'=|g-d|= ﬁ (xem hinh v)

"2 g
vaT = 1/I/ = —=——= [2 ={cosa .
T=2nyllg T 292 \g

Suy ra goc o= 7/ 3; db Ion gia tdc
a=g.tana =103m/s?
Ciu10. Papan B

. . AT 1 h
Ap dung cdng thic 7=;a(t§-t,")+;=0

2h

suyra: 19 =1 —EE:OOC'

CiuM1.DépanC
Tir diéu kien /= n%— =n % voi n la s6 bung song, suy ra:

o ey = f——27% 81Hz

fr
Ciu12. Pap an D.
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Goi khoang cach ti diém M dén haingudn S,, S, 1a d,, d,.
Dao dong tai M do S,, S, truyén t6i a:

2nd, =«
u=U, cos(a)t—T‘—-E]
va 4, =U, COS(Q)I-* 27;'d2 )

Dung cong thiic 16ng hai ham cos ta dé dang tinh dugc bién
do clia dao dong tong hop tai M (u = u, + u,) &

n(d,—d) =n
A=|2Uocos(——(;’ ')—Z)

Dé M la cuc dai giao thoa thi
n(d,-d,) n) A
cos| —=—= ¥l o gd,-d =ka+2
( A 4 2o 4

Tu phuong trinh trén va phuong trinh
d, +d, =S,5,=13A (trong trudng hop M nam trén doan
S,S.), 1a tim dugc: A A

dy=k—+=—+6,54

2 8
Dt bidu thuc trén vao diéu kién: 0<d, <134 | ta tim
duoc: ~13,25<k<12.75 . Vay trén doan S,S, c6 26 cuc
dai giao thoa.
Ciu13.PépanC

Pay la hién tugng song ding cuia cot khang khi mot dau kin
(mat nuoc) va mét ddu hd (miéng ong). Diéu kién séng

14 1
Y & 1: —_ |—= .
dimg la (n+2J2 (n+ )2f véi n la s6 bung

song. Suy ra v=——2£1—. & day / : chiéu dai cla cot
n+ -~
[2)
khéng khi = 50cm. n =0, 1, 2, 3, ... v6i n = 2 thi
- 2.0,5.850 =340m /5.
2,5

Gia tri nay phu hop vdi téc do am trong khong khi, con cac
gia tri khac cla n thi cho két qua khong phii hop.

Ciu 14, Dép an A.
Lam tuong tu nhu cau 12, ta tim dugc:

1
dy—d,=| k+= A
d=( ke

Do -30<d, ~d, <30{/Z ~1)=-10,25 <k <3,89.

Suy ra k 18y c4c gia tri tu -10..... +3, nén c6 14 diém cuc dai
Ciu15.DapanC Cidu16.PapanC
Cau 17. Pép 4n B. Hiéu pha gidlau vaila:
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Q. =-I3+m/2=1/6 >0,
tuc u sém pha hon i. Vay doan mach Ia RL.
Up=Ucosn/6=50/3(V)
U, =U.sinm/6=50()

1
Vil =2(A), suy ra R=25\/§Q va L=E(H).

Cau18.DapanD
Khi f=100Hz,1_,,

Z, =Z“=C_]w=759' Khi f=/"th

l Z a)'_f' 75

tuc la c6 cong hudng va

Zz:EaT—lOOQ Suyra Z —E_T—ﬁ
75.f
'= =75Hz.
= /=700
Ciu19.PapénA
1202,

U, =1z, =% 12045 = -
z J3.20% +(Z, - 60)

= Z;~180Z,+7200=0 Z, =120Q va 60Q;

Suyra L="2 () hoic 26 ()
v/ n
Céu 20.Dap n B. U, ™

Tu gian dé véc to (xem hinh
vé), ta co:

Ug =200cosa =150sina.
suyra:

tana=§=>sina=0,8

va cosa =0,6.

Tudé: U, =120} R=

Cong sudt tisu thy: P=I°R =12042(W)

Ciu21.PdpanA

Biét dién 4p U 6 hai ddu may U =250

, Va
2 dy

U~w~n (s6vong quay/phit).

Khi r6 to quay n vong/phut thi 7, = v . 1(4);
R*+272

Khi r6 to quay 2n vong/phut thi

NGO DUC THO DUONG MINH CHAU

(QJZZ 6=4_(R_+_Z') z. = _6J5@)

R? +§c_ Vs

Khi r6 to quay vai toc dd 3n vong/phat thi
Z'.= % = 2\/5(9)
Cau22.Pap an D

Téng trd méi tai Z,

=JR*+2% =1042Q.

Bién ap higu dung méi tai: U = v3U, = 2003 ()
Vay I = % =10vJ6(4)

Cong sudt tiéu thu trén 3 t3i: P =3.7°R=18kW.
Cau23.PapanC
UR

2
Khi chi ¢6 cudn ddy P =———+=2000= %()O—Rz
R +Z] R*+10
10€. Khi ¢6 thém tu dién thi:
P=—YR _ 20000w)
R*+(Z,-2.)

suyraR =

Thay s6, tatimduge: Z. =20Q va C= 310 F)
/4

Céu24.Dép an D

Cau 25.Dap an B.

. 1
Biét f =
/ 2nJLC

di nén phai mac n6i tiép, ta co:

SQfF =41 =87

N Ci ~ /% Khi ftang Ién thi C giam

Céu 26.Dap an A. Ta co:

-10
o’ =L=>C=—£— 10
LC w°L

(F)
Gidst g=Q,sin(w +9)—>i=g'= Qowcos(wt +9)

i=Quosinr +@+m/2) o0 bai ra pha cia i Ia bang

khong, vay @ =-7/2; con

Vay u=%=%sin(wt—7r/2)=80sin(2.IO’t—7:/2IV)

Cadu27.DapanB
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Dé duy tri dao dong didu hoa thi phai cung cap cho mach
mét cong suat du bu vao phdn nang lugng hao phi do toa
nhiét: P=I°R.

Mat khac, khi da duge cung cdp dd thi %CU" -

CR,,» P.L
suyra: P=——(* Vay R=
y L v A cU?

—]-LI2
2

=1Q.

Ciu28 PapanC y

Vi tia vang géc léch cuc tidunén: #, =n, = 3= 34°,
sini,, =n,.sinx, =i, =58,21° =i, (Chuy: gbc téi cla
tia vang va tia tim nhu nhau).

Mat khac, ddi vdi tia tim, ta co:
sini, =n,sins, —> r, =33,50°

= A-r, =68-33,50 =34,50°

Tu sini,, =n,sinr, suyra i, =60,72°. Do dé goc léch
,, — A=50,93"

Céu 30. Pap 4nB

va n,

clatiatim D, =i, +i, -
Cédu 29. Pap an D.
Ciu 31. DapanA
2
hc o=V - 2hc
"{'min 2
Cdu 32 PapanD
Toadd vansangtaiM: x,

=9,38.10"m/s

m

'min

kAD
a

=X =

, Suyra:

aX aX
WD A D Tu d6 tim dugc k = 3 : 4. Vay s6 buc xa

chovansangtaiMla N = 2.
Cau33. BapanC
Toa do van sang thoa man diéu kién:

—MNSxk=kADSMV.
2 a 2
suyra_MN.aSksMN.a.
2AD 2AD

Vi cd 13 van sang nén k nhan cac gia tri tir -6 .... +6. Vay

taiM k=6=%,um=>/l=0,5,um

Cau34.Papan B

Goi d,, d', va d,, d’, la khoang cach tu 2 khe dén thau
kinh va tir thau kinh dén man & hai vi tri ctia thau kinh.
Tacd: d,+d' =d,+d',= D =120cm.

d,—d, =d =80cm.

Do tinh chét thuan nghich ctia chidu truyén tia sang ta co:
d,=d’\vad',=d’,
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D+d

Dé tim dugc vi tri cho &nh hai khe Ién hon 1a: 4, =

D-d

va d, ——2—=> .d’y =100cm va d, = 20cm; do

phong dai k = S.

Vay khodng cach hai khe a = §.S, _5\8,_4

=—=mm.

5

Va = ia_07208
D 12

Céu3s.PapanA

Tu cong thiic fc —elU U =_"¢
[

‘min 'min

he hc
. = s A| =
TU Ay oy V@ % min e(U +AU)

Ao U5 41440,

Ama U+AU 6

min

Cdu 36. PapanB
Céu 38.PapanC

Ay = %c— =0,497um. Diéukiénxdyra: A< A,.

=210 (m)=0,48um.

= 2500(/)

suy ra:

Cau37.Pap anD

Céu 39. Dap an A

he he
Tucongthlc — =—+ U, tinhra:
g PR e

= ke

h
2eA
(ing vdi khoang cach d = 3cm.

Vay U, =-2,275(7) ing véi khodng cdch d'= % = 1,5cm

=-2,275(V'). Hiéu dién thé U, =—4,55()

Day la khodng cach xa nhat ma quang electron di t6i A nét
va sau d0 lai quay trd lai catét.

C4u 40. D4p an B. Budc song ngén nhét trong day Banme
thoa man diéu kién:

hc hc hc
=E,-E,=E . -ENH(E-E)=—+—
A ( >+ ~E,)= 7
A
A, =1t 0366
=> min A'I +A,a :le
Cludi. DépanA
Biét ban kinh qui dao dung sau khi nguyén ti bj kich thich
bang: r, =n’r,=25r, 5 n=5.
te g -E=g[L-1)-2 g,
Arnax 16 25) 400
400h
Véi E, =13,6eV , 12 00: Ay, € =4,1um
9.E,
25
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Cidu 42. Pép an B. Py

Phuong trinh cua phan o N

Ung Ia r? ~NOL : .
@Q--------- o=

'H+]Li—}He+,He @-9& P P

Theo dinh luat bao P

toan dong luong P = Px + Px+s déng thoi Px = Px:

Suyra:2p, cosa=p= ZmX.v'.T?’ =mp.v.

v
v mp l

= —=—=—=—=.

v 3m ¥ 43
C4u 43. Dap 4n C. ap dung cac dinh luét bao toan dién tich
va s0 khdi.
Ciud4.PapanD
Tucongthic H =H e

“* suy ra:

In2
AH _H,-H _, % %:0,9687=96,87%

Cau 45.Pap an A ap dung :
g, = Lu _1Tmp +20m, = o3) 5 -8 348 MeV
p 37

Céu 46. Dap an A,
Xem hinh ctia Cau 42, nhung thay a — 6.
Phuong trinh phan (ng | H+;Li—;He+;He

ap dung dinh luat bdo toan nadng lugng va dong luong, ta
dut_JC: Q+WI' =2VV(1 Va i)=ﬁa+i)a'

Voi Q la nang lugng cla phan Ung:
Q=(m,+m, —2m, )’ =17,046MeV .
Vay w, =Q+2—W”-=9,123MeV.
Do téc do hai hat o bang nhau, nén do I6n dong luong
bing nhau va goc bay gida méi hat o va hat p la bang

nhau. Vé dé on p =2p, cos8 —cosf =

P L
2p, " Tu cong

2

thic dong nang ta cé: W, = 2”; -S> p= ,/2mpr;

]
tuong tu Pa =v2mWe

W
Suyra: cosf = L i 0,0907 — 6 = 84,80°
2 ma ml

Cédud7.PapanB
Goi N,, N, la s6 hat nhan urani va chi tai lic khao sat, ta
¢ N+ N,= N, (s6 hat nhan Urani lic ban dau).

(Xem tiép trang 17) &=
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Nguyén Xuén Chénh

Trong 12 con gidp thi con méo ¢ duyén véi vét ly hon ca.
Nhan dip don xuan Tan Mao chung ta thi nhin lai hinh anh
con meéo da di vao sach bao, cong trinh nghién cuu vé vat
ly nhu thé nao.

1. Hinh anh chiéc vng méo néi bat & gidi Nobel Vit
ly 2010

Giai Nobel Vat ly nam 2010 dugc trao cho hai nha Vat ly 1a
Andre Geim va Konstantin Novoselov vi da tao ra dugc vat
liéu graphen hai chiéu (2D) va da nghién ctu duoc nhiéu tinh
chat rat dc biét cla ching. Trong cong b6 gidi, dé dong déo
quén ching dugc hiéu, Vién Han 1am Khoa hoc Thuy Bién da
giai thich graphen Ia luéi chi gém mét Iop nguyén ti cacbon,
mét ludi hinh luc giac dinh cla cac hinh luc giac 1a cac nguyén
U cacbon, luc fién két gilia cac nguyén ti cacbon la cdng hod
tri (chung dién tU dé méi nguyén t cacbon nhu a c6 b tam
dién t bén ving & bén ngoai).

Dé thay rd dac diém bén chac co hoc cla graphen, Vién
Han lam Khoa hoc Thuy Dién da dua ra thi du mét cai ludi
graphen dién tich 1m? néu cang ra lam cai vong cho con
méo 4kg nam lén vong khong bi dit. Thuc ra vong chi day
mét [6p nguyén ti tinh ra trong luong ¢& 1mg (chua bang
trong luong clia mét cai ria clia con méo) nén mét khong
nhin thdy vong, méo ném trén vong nhu 1a nam trong khong
khi. Vi vay goi tén cho ddy du thi do la vong méo khéng nhin
thay (invisible cat hammock).

0.142 nm
—

0123 nm

Con méo & gii Nobel Vét ly ndm 2010
Hinh 1 I4 hinh anh cai vong méo ma Vién Han lam Khoa hoc
Thuy Bién cung ¢ap, bén canh ¢6 vé mét méat ving hinh luc
giac vdi ghi chu khoing cach gida cac nguyén 1 tinh béng
nanomet. T4t ¢ cli vé& ra cho rd chi dang ly ra chi vé mot
minh con méo, nhiing thiz con lai déu khong nhin thay.

2. Méo udng nudc nhy thé nao la ndi dung nghién ciru
cdng b8 & tap chi Science, thang 10/2010

Science Ia tap chi nghién ciu rat ndi tiéng cua My va thé gioi.

'em tiép trang bia 3 )
(Xem tiép trang bia 3) &= < 00 THANG 2 - 2011
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Thé ma tap chi nay trong thang 10/2010 vua qua da dang
ndi bat cong trinh clia 4 ky su & Vién Nghién ctiu Cong nghé
cao ¢ My vé mot van dé tuong chung qua don gian xay ra
trong doi song hang ngay. Do Ia giai dap tuong tan cau hoi
“Méo uéng nhu thé nac" (How cat drink?). Xuat phat cla
viéc nghién clu [a rat tinh co. Mot trong bon tac gia noi trén
ngdi nha uéng ca phé nhin con méo udng nuoc bong phat
hién la méo udng nudc theo cach dung ludi tu trén cao
nhung xuéng chu khong vuc mém vao nudc dé udng nhu
cho. Ong chua hiéu dugc chinh xac meo udng nudc nhu vay
la theo nguyén ly nao tuy van nghe ndi chung chung la méo
uéng nuéc nhu 1a liém. Ong di mugn & phong thi nghiém may
quay phim khoa hoc, co thé quay duoc rat nhiéu anh trong mét
gidy dem vé cdn than quay canh con méo nha minh udng
nuéc. Khi chiéu cham lai thi thdy rd méo dé mom ¢ cao trén
mat nudc, the Iudi ra, dau Iuai hoi cong lai nhu cai thia va nhe
nhang cham dau ludi xudng via st mat nuéc xong kéo Iugi lén
that nhanh (hinh 2). : : =
MGt cot nudc nho lén
theo dau ludi meo,
khi da vao trong
mom thi meo nhanh
chéng ngam mom lai
dé udng réi mg mém
ra thé ludi xudng,
kéo luGi lén 1ap lai
qua trinh trén. Phan
tich, tinh toan thi thay
méo kéo ludi én véi
toc do 1 mev giay va
moi giay thuc hién 4
lan dua Iuéi xudng
keéo i 1én tuc Ia tan
s6 lap lai 1a 4. DE di sau hon va ma rong ra viéc nghién cuu
méo udng nuéc nay 6ng ru thém ba nguei na déu 1a ky su
nghién cuu vé cong nghé cao & cac Vién nghién cuu va truang
Pai hoc danh tiéng & My cung tim hiéu. Bon nha nghién clu
nay da theo doi cach uéng nudc cla cac con vat thudc loai
méo nhung to hon nhu hd, bao, su tu. Cac nha khoa hoc cling
da ché tao ra mét cai may udng nudc theo kiéu cuia meo, phan
chinh & mét xy lanh vai pit tong c6 dau la mot dia thuy tinh tron,
tu dong diéu khién pit tong xuéng 1én voi toc do khac nhau va
tan s6 khac nhau nham nghién cuu diéu kién dé uéng nudc
duoc t6i uu. Dua trén ly thuyét vé dong luc hoc chat Iong,
nhiing s6 fiéu thuc nghiém rat ra tu mo hinh va tu do dac quan
sat & cac loai vat thudc loai meéo udng nudc, cac tac gia da di
dén nhiing nhan xét va két luan, tom tat lai nhu sau:

- Méo va dong vat thudc loai méo udng nudc theo nguyén ly
cham dau Iudi xuoéng va kéo 1én nhanh cho ¢t nudc lén
theo, ddm bao dugc can bang gida trong lugng va quan tinh.
- Con vét to thi ludi to, con vat nho thi ludi nho nguyén ly udng

Hinh 2: Méo uong nuoc

NGO DUC THO DUONG MINH CHAU

nudc nhu nhau nhung tdc do kéo ludi 1én va tan s6 keéo ludi lén
xudng co6 khac nhau dé dam bao udng nudc dugc toi uu.

Quy luat téi uu Ia: tan so udng nudc bang trong lugng co thé
lu thiza tris mot phan sau ( _é ) va nhan véi 4,6. Van dung

cong thuc nay tinh ra tan s6 uéng nudc cia meo bang 4 nhu
da do va quan sat la rat phu hop diéu kién tdi uu.

- Vi cach uéng nuéc cua loai méo nhu vay nén thién nhién da
tao cho loai méo mét cai ludi rat thich Gng voi nhiém vu. Dau
lui kha tron tru dé khi chdm xudng nudc, tiép xic dau Iudi voi
mat nuéc kha tat, luc kéo ién nhanh dugc nhiéu nudc kéo lén
theo. Phén giGia clia ludi meo rat rap, co cac long nhd nhon
cung va ngan. Dam I6ng nhd nay khong chi dung dé cho méo
liém long, lau mat lau chan dugc tt ma con gilp cho viéc hat
nhanh dugc ct nudc dang Ién trong miéng dé uéng.

- C6 thé hoc tap cach ung nudc tai tinh clia meo ma thién
nhién da ban phu dé tao ra cach uéng nudc cho robot, ma
cac bo phan cdu tao chi toan lam bang vat liéu mém. Robot
nay ¢6 thé lam dugc nhing nhiém vu dac biét trong nhing
diéu kién dac biét nhu du hanh trong khong gian.

Trong nghién cuu hién nay, c6 dugc bai dang ¢ bao quéc té
la mét muc tiéu ma cac nha khoa hoc huang téi. Dang duoc
@ mét tap chi quoc té nhu tap chi Science la mét chi tiéu cao.
Cong trinh nghién ciu vé méo udng nuéc nhu da néi trén
cho thdy c6 nhiéu van dé khong phai qua cao xa nhung biét
thac mac tim 1oi cling ¢6 thé dan dén nhiing phat hién xung
dang la nhiing két qua nghién ctu mai.

Nhan day ciing can chu y 1a & giai Nobel Vat ly 2010 viéc lan
dau tién ché tao dugc vat liéu hai chiéu graphen (tu dé lam ra
cai vong meo vo hinh noi & trén) cling xuat phat tu mét y tudng
rat don gian. Biét rang graphit c6 san trong tu nhién 1a do cac
la graphen chong chét lai nhung khéng ai hinh dung ra dugc
cach ¢ thé tach riéng ra tung la dé co graphen. Hai nha Vat
ly la Andre Geim va Konstantin Novoselov da dung cach dan
bang dinh vao hai bén manh graphit méng rdi tach manh
graphit do ra lam ddi, r6i lai dan bang dinh vao manh graphit
viia tach ra dé tach déi lan nia. Cu lam nhu thé manh graphit
tach ra mong, con bang mot nua, réi bang mot phan t-, roi
bang mét phan tam v.v... Cudi cling chi con 12 mgt lop nguyén
tu, do la graphen. Muu meo don gian nhung rét sang tao dé da
dan dén giai Nobel. Ngudi ta hay noi “Méo nhd bat chudt con”
nhung & day la “Meo nhd bat dugc chudt to”.

3. Chup anh méo rdi, giai Nobel Hoa 1999 va kinh hién vi
dién tir 4D

Trong cac sach giao khoa Vat ly thuang cé anh chup céc tu
thé ma con m&o roi tis trén cao xudng dét dé ching minh la
meo biét cach xoay phan no xoay phan kia cla co thé, luc
co chan vao luc dudi chan ra, luc ngody dudi, luc cup dudi
V.v... c6t lam sao cudi cung thi méo roi xudng dat nhe nhang
trén 4 chan, khong bi gay xuong, bam thit.

S6 la da lau nguai ta chu y thay méo nga tu trén cao xudng
dat thuong la khong bi chét ma la Up chan xudng dat roi di

lai binh thuong. (Xem tiép trang bia 4) .+
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“Peace cannot be kept by force; it can only be achieved by understanding’

X C AU HOI KY NAY

CAU LAC BO

Albert Einstein.

thuc nghiém trong tay co mot chiéc thudc 20cm

5t nha Vat Ly : ) & i la bao

i Y Mot":h:ac .dinr)\l xem van t6c truyén am trong ‘kh?ngéth:ién mot

VALLY < MUOR X36 S0 1y &y quan sat thy mot nguai 90 BB S8 °

5 nhiéu, nha Vat Ly ay QUEE S0 2 Hoi nha Vat Ly lam the

P&Y CLUB &TUG'I'I!E chiéc chuong trén cot mot giay mv” € khong khi.

www.vatlytuoitre.com

SR s R Sy T s e
CLB Vat Iy va Tudi tré xin chao tat ca cac ban! “\—/

RS TR EES

DAP AN CAU HOI KY TRUOC

‘Khi ban budc chan Ién cat m trén bo bién, cat c6 vé sang ra,
do 1a vi binh thuong, cat xép chat vai nhau, khi co ap luc thi
SU Sap Xép cac hat cat bi phéa vo va thé tich cét tang 1én do
su tang thé tich khong gian gitia cac hat cat. Khi do nuoc tu
I6p cat phia trén sé chay xudng lop dudi lam cho cat lop trén
kho di do do cat co vé sang hon. Khi nhéc chan Ién thi su sap
xép chat lai duoc phuc héi, nudc bi ddy lén choan day lai vét
chan cua ban.

Xin chic mung ban Tran Manh Trudng — Lop 11 Ly ~THPT
chuyén Lé Héng Phong — Nam Binh, la ngudi ¢6 cau tra 10i
chinh xac va gui vé som nhat cho CLB.

VAT LY DOI SONG (7iép theo trang bia 3)

Hon mét tram nam trudc day, luc chi moi bat dau co cach chup
anh trén kinh anh (chua c6 ky thuat quay phim) gido su Jules
Marey & Phap da ché tao ra mot cai may anh truoc co khe quay
cho phép chup anh méo rai theo tiing khoanh khac thai gian rat
ngan, thay ro dugc lan luot cac tu thé clia meo roi tir trén xudng
dudi (hinh 3). Phan tich cac anh do

gido su Jules Marey chung minh /

duoc la méo da biét van dung dinh

luat bao toan momen dong luong ‘\‘g,}'

quay dé quay minh co chan... sao

cho cudi cung thi ¢ tu thé 4 chan \; &,
huéng xudng dat. AT
-

Chuyén meo roi da tro thanh thi
du kinh dién trong séach giao khoa
vé meo biét van dung cac quy luat
vét ly. Nhung con hon thé nia, no
mo ra phuong phap theo doi
nhiing dién bién rat nhanh bang
cach chup dugc anh trong khoanh
khac rat ngan. Dién bién cang
nhanh thi phai chup dugc anh
trong khoanh khac cang ngan,
ngan dén muc trong khoanh khac
do, xem nhu dung yén khong
chuyén déng gi.

Vi cach quak; man chan mot cach co hoc nhu nha khoa hoc
GO DUC THO DUONG MINH CHAU

Hinh 3: Méo vén dung céc
dinh ludt Newton dé roi
xuéng dat trén 4 chan

nao dé co thé xac din
Gia st rang nha Vat
khoang cach xa.

h duoc van toc truyén am trong

Ly co thé nhin thay ngudi go chuong tu

Phap da lam thi khoanh khac chup dugc mét anh chi di
ngan dé theo ddi dién bién vdi téc do nhu clia méo roi.
Sau nay nguoi ta dung cach tao ra chop sang cuc nhanh dé
ghi duoc anh trong tiing chdp sang do. Tién dan chop sang tu
phéan nghin dén phan van, phan triéu giay, nguoi ta theo doi
duoc nhing dién bién tu rat nhanh dén cuc nhanh siéu
nhanh. Nhung dé theo doi nhiing qua trinh xay ra trong phan
{1, nguyen tir doi hdi phai chup dugc anh trong khoanh khac
thoi gian dén co 10° 5 giay, tuc la femtogiay (femtosecond,
fs) Ahmed H. Zewail nha khoa hoc dé st dung nhiing xung
laser ngan vao co femtogiay da chup anh va theo doi dugc
nhiing dién bién hoa hoc cuc nhanh
nén duoc ton vinh la nha hoa hoc femtogiay. Nam 1999 H.
Zewail dugc giai Nobel vé Hoa vi da “sang tao ra nganh hoa
hoc femtégiay”.
Cing chinh H. Zewail nam 2005 dé sang tao ra kinh hién vi
dién tu 4D. o] day H. Zewalil tao ra duoc lién tuc nhing xung
chi mot dién tt dé chup &nh & kinh hién vi ting budc mot, moi
buéc la vao ca femtogiay. Tuong tu nhu theo doi meo roi qua
nhiéu anh chup, véi mot loat cac anh hién vi chup trong ting
khoanh khac cd mét femtogidy co thé theo doi nhing qua
trinh nhu dao dong trong mang tinh thé, qua trinh cudn Xx0an
(folding) & protein v.v.... nhiing qué trinh trudc day chi suy luan
nay mat théy ro rang dién bién vi moi anh chup chila mét hinh
anh 3D, chudi cac anh cach nhau cd femtogiay doi chiéu lai
cho thay thém su thay d6i theo thai gian tic a thém chiéu thoi
gian niia, thanh ra 4D. Khi phan tich, gidi thich cac anh nay
luén ludn phai lién tuong dén cach chup anh meo roi.
Con méo con nai tiéng vai Vat ly khi cach day gan 80 nam,
Schrodinger, mét trong nhiing ngudi xay dung nén mong cho
Co luong tu, dua ra mét thi nghiém tuéng tuong vé sau goi la
“Con méo Schrodinger”. O day co6 mot con meo ¢ trang
thai luong tl viia song vua chét, nghe ra c6 vé phi ly nhung
|a 1& thuong déi vai trang thai lugng td. Mén hoc Co lugng tu
la mén hoc khé nhat doi véi hoc sinh vat ly nén con meo
Schrodinger ciing la con méo lam cho nhing ngudi ham meé
vat ly dau dau nhung thich thu.

Chuyén vé con méo nhan nam Tan Mao con dai. Nhing
nguoi yéu thich vat ly con phai tim hiéu nhiéu mai thay duac
hét kha nang va nhiing chuyén lién quan dén con vat rét co
duyén voi vat ly nay.
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