-

thuv:m\faﬂm

A i
— com~
Kinh biéu
-\ IV

\
NAM THU MU Ol
s6 107

@ TAP CHi RA HANG THANG THANG 07 - 2012

&TUON

HOI VAT LY VIET NAM

ISSN:1859-1744

% iy by ."".I --.l-.i‘ “taf
= \ J ‘_ i % ) ‘._ ‘e IE |
7 o o l‘ il

J Hoc INH'GIO! THRI TOA| &TRUNG ouoc

S LAN; JHU - NAW 2000

cAM BENCHUP ANH MAT




HOI VAT LY VIET NAM | NAM THU’ MU'O
s6 107

e TAP CHi RA HANG THANG THANG 07 - 2012

TONG BIEN TAP:
PHAM VAN THIEU

THU KY TOA SOAN:
DOAN NGOC CAN

BAN BIEN TAP:

Ha Huy Bdng

Boan Ngoc Cdn

16 Bd Ha

Lé Nhu' Hing

Bli Thé Hung

Nguyén Thé Khoi

Hoang Xudan Nguyén

Nguyén Van Phdn

Nguyén Xudan Quang (Pho trudng ban)
BPoan Vdn Ro

Pham Vdn Thiéu (Truéng ban)
Chu Binh Thay

Vi Dinh Tuy

TRI SU":

Lé Thi Phuong Dung
Trinh Tién Binh

Bao Thi Thu Hang

QUANG CAO:

CONGTY CP TRUYEN THONG V

Téng1, nha NO3, Trdan Quy Kién, Cau Gidy, Ha Ni.
DT: (04) 6269 3806 Fax: (04) 6269 3801
Email: vecomm@vcomm.vn - Hotline: 093 626 1919

PHAT HANH:

o TOA SOAN VATLY & TUCI TRE

10, Dao Tdn

Thii Lé, Ba Binh, Ha Néi.

Tel: (04) 3766 9209

Email: tapchivatlytuoitre@gmail.com

® TRUNG TAM PHAT TRIEN KHCN va DICH VU (CENTEC)
Héi Vat ly TP. H6 Chi Minh

12 Nam Ky Khéi Nghia (Idu 5), Phuding Thdi Binh,
Qudan 1, TP. H6 Chi Minh

Tel: (08) 3829 2954

Email: centec94@vnn.vn

e CONG TY CP TRUYEN THONG V

Email: vcomm@vcomm.vn - Hotline; 093 626 1919
® Ban co thé dat bdo tai Buu dién gan nhat,

GIA:10.000 D

TRONG SO NAY

TIM HIEU SAU THEM VAT LY SO CAP .....vvvvrrrisennn T3
° SONG CO HOC (tiép theo va hét)

BERAKYNAY ..o amea ool ol Tr7

« TRUNG HOC CO SO, TRUNG HOC PHO THONG, DANH
CHO CAC LOP KHONG CHUYEN vﬁ:r LY, DANH CHO CAC
BAN YEU TOAN

GIAI DE KY TRUGC..... R

s TRUNG HOC Cd 56 TRUNG HOC PH(5 THéNG DANH
CHO CAC LGP KHONG CHUYEN VAT LY, DANH CHO CAC
BAN YEU TOAN

THOVUIVATLY i TR 6
o T’RUCFNG'ITNH DIEN

- GIOI THIEU CAGBETH e

s DETHI VONG LOAI HOC SINH Glél THPT ToAN
TRUNG QUOC - LAN THU 17 - NAM 2000

s DE THI TUYEN SINH THPT THANH PHé PHUC CHAU
TRUNG QUOC - NAM 2009 |

TIENG ANH VAT L'fTr24 |

GIAI THOAI CAC NHA VAT LY NG TIENG .............. .Tr26
o NHUNGBC)OC KHUNG )

VAT LY & D01 SONG......iusiismitsniiiisssinigiym T 2T
o CAMBIENDECHUPANHMAU 5

- CAULACBO VLETT ..o T132

~ Anhbia:Hinh Fractal |

Gidy phép xudt ban s6: 244/GP-BTTTT, ngay 9.2.2012 clia B4 Thong Tin Truyén Théng
Thiét ké, trinh bay, dan trang & ché ban tai Céng ty CP Truyén thong V
In tai: Cong ty TNHH MTV In Tién Bé. In xong nép luu chiéu thang 7 nam 2012




2| TiM HIEU SAU THEM

VAT LY SO CAP
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Té Giang
(Tiép theo kY trudc)

Phin II. Khio sat séng doc vé mit dong lwe

- A g -
hoc va vé mit nang lugng

A. Khio sat séong doc vé mit déng luc hoc

I. Lip phwong trinh song chay

Xét truong hop mot séng am la séng phing
truyén trong mot dng dai, tiét dién S, chira khéng
khi, nim doc theo tryc x. Dé lap phuong trinh, ta
tach ra mdt doan nho ciua éng, doan nay khi can
bing nim trong khoang x va x +dx (H 1.a)

Khi ¢6 séng am truyén toi, cac phan tu khi dao

A
dong doc theo truc x. i
S
Goi:  ulx,t) va
% TR k" x+dx
w(x+ Ax,t) la li do - =
I o |
cia céc phin tir khi & : :
o i : - " + Bperdx)
hai dﬁi:l doan ong tai Hinh 1 (a.b)
thoi diém t (H.1b).
1 —> L—
Xét vé phuong dién P, 2,
dp suat, khi cac
" T
phan tir khi & trang —2 i <
Pl L | Pletax)

thdi can bing, 4
Bl Hinh 2 (a,b)

suat & hai dau doan éng déu bing p, (H.2a).

Khi cac phén tir khi dao dong, 4p suét tai hai diu

doan 6ng bién thién.

Goi: u,(x,f) 1a do bién thién 4p suat (so véi p,)

tal vi tri x vao lac t, ta co:

- Tai dau x: up(x,t) = p(ﬂt:,,t}—p{;I
- Tai ddu x + dx: u, (x +Ax,t) = p(x + Ax,t) - p,

Dé lap phuong trinh séng ta tién hanh cde bude

sau day:
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1) Tinh d¢ bién thién twong déi cia thé tich khi.

Dua vao H.1 ta cé:
AV = S[u(x+ﬁx)—u(:x:)] = Sﬂ.x(ix—u]

AV _du

EE e (1

GilE) 18 hivin Wt bibn @0 lap 18 % va t, fién: j_”
X

phai dwoc hiéu 1a dao ham riéng phan)

2) Tinh hé sé nén K

Kha nang chiu nén ciia méi chit khi dugc dic
trung bing dai luong K va duge dinh nghia nhu
sau:

_ AV AV
VAp Vu,

Két hop véi (1) ta duoc:

d
—=—Ku, 2)

Trong chat khi, su dich chuyén cia céc lép chit
khi rat nhanh dén muc khéi khi chiu su bién do6i
doan nhiét.

Tiu: pV? =const hay ﬁ(pV”)zO , SUy ra:

AV __1Ap_ 1Y,
¢ Y P Y Py
Két hop véi (1) va (2) ta duoc:
3

Y By

K =

3) Tinh d¢ chénh léch dp sudt tai 2 dau doan ong.

Ap=u, (x+Ax)-u (x)= [CZ: ]ﬂx

Lay dao ham theo x hai vé cia phuong trinh (2)

ta duge:

du, 1 d*u

—_

dx K dx*

Thay vao trén ta dugc :



4) Ap dung dinh luégt II Newton.:
LF =ma

S[up(x} -u,(x+ .f_‘s.x)] = pSAx (%EEE]

dE
S [—Iﬂup] = pSﬂx[ d;]

Thay (4) vao ta dugc:

2 2

K dx* dt*
& 2
Thay (3) vao ta duge: = 1: =15 a2 1:
dt p dx

d’u(x,t) 2 d*u(x,t)

5)
dt? dx® ®)

Hay:

Phuong trinh (5) la phuong trinh vi phan cua

o Y Py (6)
\ p

1a tée @6 truyén séng. Péi voi khong khi ta co:

song 11 do voi:

k
y=—, p,=10°(Pa), p= 1,3(;‘%)

suy ra: v ~330(m/s)
5) Séng dp suat:

Léy dao ham theo x ca hai vé cia phuong trinh (5)

A @), d(d
del dt® | dx| dx?

Vi hai bién x va t 1a déc lap nhau nén ta c6 thé

ta duoce:

d6i thi tu 1y dao ham riéng phan. Cu thé la:
£ (&) 542

de® \ dt dx® \ dx

Ké_t hop vé1(2) ta duoc:

d'u,(x.0) e d*u, (x,t)
dt* dx®

(7)

Phuong trinh (7) la phuong trinh vi phan cia

sOng ap suat.

Nhu viy, moi diém déu dién ra véi i do u thi

ciing dién ra nhu thé véi @6 bién thién 4p suat.

3 A 3 2 - 1l du’ A i A

Chi ¢6 didu khéc la: u =———= (ddu “ - ” rat
# K dx

quan trong). Cho nén séng 4p suit tré pha 909 so

val song 1 do.

6) Séng am hinh sin:
Péi véi nguﬁﬁ am dao dong diéu hoa ta c6 séng
am hinh sin. Khi 4y nghiém cua cdc phuong trinh
(5) va (7) 1a :

u(x,t) = Asin(wt - kx)
1 du 3 Ak cos(wt — kx)

Va: = —— 8

e K ®
Hay: u(x,t) = Bcos(ot — kx) (9)
Voéi: B = ?’pn}Ak

=

- s

1 1
DSs—>E

Hinh 3
Phuong trinh (8) va (9) la phuong trinh cua song

am truyén theo truc x.

H.3 1a dd thi miéu ta séng li d6 va séng ap suat
tai thoi diém t. Ta thay noi nao li o cua cdce phan
tir khi bang 0 thi ¢ noi d6 @ bién thién 4p suat 1a
cuc dai (vé gia tri tuyét déi).

C6 thé giai thich mét cach dinh tinh nhu sau:
Theo H.3, hai diém A,B ¢ sat hai bén bung séng

- C c6 1i @6 bang nhau (u, =u, ~u, ) nén khoang

cach AB vin bang AoBo khi cdn bang. Mat do
khéng khi va do d6 4p sudt & trong khoang hai
16p & sat hai bén bung séng C van nhu nhau khi

can bing. D6 bién thién 4p suét bing 0. Trai lai,

s& 107 THANG 07 - 2012



hai diém D va E & sat hai bén diém G (¢6 u, =0)
thi ¢6 li d6 bang nhau nhung trai diu (up =ug)
nén khoang cach DE 1én hon DoEo khi cén bing.
Mat dd khong khi va do d6 4p suit trong khoang
hai 16p & sat hai bén diém G nhé hon so véi khi
can bang, dé giam 4p suit la nhiéu nhat tai diém

G.

II. Lip phuong trinh séng dimg

Ta ciing dung phuong phép tach bién s6 nhu da

lam déi voi séng ngang. Ta dit:

u(x,t) = g(x).f(¢)
rdi thay vao phuong trinh vi phan (5) ta dugc:

u(x,t) = Asin(wt)sin(kx) (10)
u,(x,t) = —%Ak cos(kx)sin(at) (11)

Cac phuong trinh (10) va (11) la phuong trinh

song dung do1 vél song am hinh sin.

B. Khio sat séng doc vé mit nang lugng

1. Déi véi séng chay.
1. Mdt d¢ dong ndang.
a. Pong nang cua khdi khi trong doan éng rit

nho:
i de)[.‘i‘ff
d T g dt

b, Mat dé dong nang tai x:

dt

“ = Sdx 2"

dw, 1 (du.T
Thay u = Acos(wt —kx) vao, ta duoc:

_EBWy Y s oo
= S —sz sin“(wt — kx) (12)

€a
c. Do bién thién mat d6 dong nang :
d(e;)= lpwﬂAE [isinﬂ(mt = kx}} dt
2 dt

d(e;) = pw’A® sin(wt — kx)cos(wt — kx)dt (13)
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2. Céng tde dung lén hai dau doan éng trong thoi
gian dt tinh tie thoi diém t.

du du
d‘q F S {[uﬁ' E{]x,t ] [up E]x+ﬁx,! }dt

Thay u,

1 du
—— " tir eHng thire (2) vao ta duoe:
K dx g e {2} i

S| dudu du du
dA=—|| —— —|=——=1 |dt
LN

i SkaA? |-sin®[ @t —k.(x + Ax) ] ”
K |+sin’[ ot - kx]
2
G RO { G i kx)]dxdt
K X
_ SkaA’

dA = 2sin(wt —kx)disin(m—kx)dxdx
X

dA = -2SkwA* sin(wt — kx) cos(wt — kx)dxdt

Tha
d U K

vao, ta duoc:

dA = -Sdx.2kpw’ A® sin(wt — kx) cos(wt — kx)dxdt
Mit @6 cong ma khéi khong khi tai x nhan duoc
la:

92 _ 9p0° A® sin(wt - kx) cos(wt - kx)dxd
Sdx

So sanh véi (13) ta thay:

dA
G4 _ oy
S

3. Mat d¢ thé ndang
Mat do cong ma khéi khéng khi tai x nhin dugc
bing d6 bién thién mat dé ning luong (bao gém

ca dong nang va thé ning) cua khéi khi:

% =d(e; +e,) = 2de,
Suy ra: de, =de,
1 2 s
Hay: e, =¢e; = -é-pAm Asin®(at — x)
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Vay, mat d6 dong ning va mat do thé ning tai
mdi diém trén phwong truyén séng ciua séng doc
luén luén bing nhau. Mit d6 dong ning va mat
d6 thé nang ludn bién thién doéng pha, cung cuc

dai tai VTCB va bang 0 tai vi tri bién.

I1. Pé6i véi song dirng.

1. Ta hay xét séng ding trong mot éng hep cé
mot ddu kin va mot ddu ho (H.4a) . Tai dau kin,
cdc phin tir khong khi khéng thé chuyén déng
vao trong “tudng”. Chiing ciing khéng thé chuyén

dong tir twdng ra, vi nhu thé s& c6 mot 16p chan

khéng o sat

tuong hit
ching tro lai a)
tire. Vay, tudng '

phai la mét nat

cua song li do u, >< 2‘
dimg. Con & dau I

hd c4c phan tu
khong khi
chuyén dong tu

Hinh 4
do véi tée d6 16n nén dau ho 1a mot bung soéng li

dd ding.

Kén Clarinét thudc truong hop nay. Miéng ken ¢
dau kin, bén trong c6 mot ludi ga dao dong vai

bién d6 rat nho (u = 0).

Trong mét éng hep dai L, séng li 46 dimg c6 2
bung va 2 nit nhu & H.4b (Trong thuc té nit séng
4p suit ¢ ngoai ddu ho mot chit). Séng i do

trong trudmg hop nay ¢6 phuong trinh la:
u(x,t) = Asin(kx) cos(wt)
2. Bay gid ta xét séng 4p suit dimg tuong tmg:

u,(x,t) = _T;-E jz =— if cos(kx)cos(wt)

Ta thay tai “twomg” (x=0) ta dwgc mot bung song,
. A (R 34 T
con tal dau ho (x = z) ta dugc mot nit song

(u, =0). (H.4c) miéu ta @b thi cia séng ap suét
dimg.

Ludi ga trong miéng kén Clarinét c6 tdc dung ddy
séng 4p suédt vé phia dau ha, do viy & dau kin c6
4p suét cue dai. Tai ddu ho 4p suit bing ap suat
khi quyén & bén ngoai.

3. Xét vé miat nang luong thi ning lwong khong
truyén qua duge nut séng li @6 (hay bung séng ap
suét) cling khéng truyén qua dugc ntt séng ap
suit (hay bung séng i d6). P6 1a vi cong suit

truyén @ = Sup{;—?

tai cdc diém dé ludn ludn
bang 0. Nang luong “dimg” (hay khéng ddi) trong
moi doan “nuat-bung”.

(H.5) miéu ta séng ding Li d6 va song dimg ap

sudt trong mot dng hé ci hai dau nhu ong séo.

x=0 x=4
=) . x=A

Hinh 5

Tém lai xét vé mit nang luong séng doc hoan
toan gidng séng ngang.

Tai liéu tham khio.
1. Introduction to classical mechanics, David
Morin, Cambridge University press.
2. Vat 1y hoc (Tdp 1. Co hoc ) cua E.I Butikov va
A.8.Kondratiev, Nga. Bdn dich tiéng Viét cua
Pham Vén Thiéu va Té B& Ha, NXBGD, 2007.
3. Mécanique, José - Philippe Pérez, Phap, 2001.
4. Co hoc 2, Té Giang, NXBGD, 2010.
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TRUNG HQC CO SO

CS1/107. Mét con tho chay xa khoi con cao theo
dudmg thing véi van téc khong d6i. Tai thoi diém
ban didu khoang cach gitra con thé va con céo la
§=36m, con van tbe cua cdo la v, =14m/s. Do
d3d mét nén vin tdc cia cdo ¢ sau mdi khoing
thoi gian Af=10s (twc la tai céc thoi diém
AL, 2At,8AL,4AL, ... tinh ti thoi diém ban dau)
giam di mot lugng Av=1m/s Hoi tho phai chay
véi van téc khong déi nao dé khong bi cdo bat.

CS2/107. Trong mét coe hinh try chia nudc téi
do cao h, =10cm & nhiét d9 ¢, =0°C . Ngudi ta
tha Vﬁg} cbe nay mot qua cau nhom duoc vot ra tir
mot coc nude khac dang s61. Khi dé mue nuée
trong coc hinh tru dang thém x =1cm . Tim nhiét
d6 trong coc sau khi thiét 1ip cAn bang nhiét?
Cho khoi luong riéng cuia nuée va nhém la
D, =1000kg /m® va D, =2700kg/m®, nhiét
dung | riéng cia nudéc va nhom la
C =4200J /kgK va C_, =920J/kg.K . B6 qua
su trao d6i nhiét véi cbec va moi truong.

CS3/107. Trén ban nim
ngang c6 dit mot chiée coc
nhua c¢é dang hinh non
cut. Khéi luong cua coe 1a
m =20g , duong kinh day
cua n6 la d =5em . Trong
coc nguoi ta dat mot thude
moéng, dong chat cé khoi
lwugng M =10g nhu hinh
vé. Khi @6 chiée thude tao
nén mdt goéc nghiéng
o =30° so véi phuong thing ding. Chiéu dai L
cua tﬁhuéfc dai nhét 14 bao nhiéu dé cbec khong bi
lat do.

CS4/107. Trén moét bép dién c6 mot binh nude
so1, khoi lugng ban dau cua né 1a m, va nhiét o

s6i 1a ¢ . Nude boc hoi va phan hoi nuée ngung ty
trén mot cuc da & phia bén trén binh va chay
nguge tré lai binh. Biét khoi lwong ban dau ena
cuc nudc da 14 m va nhiét do cia né la 0°C. Khi
toan bo cuc nude di tan hét, khéi luwong nudc
trong binh la m,. Xac dinh nhiét lrong ma bép
dién d& cung cap cho binh nude. Cho nhiét dung
riéng cua nudc la ¢, nhiét néng chay cua nudc da
la A va nhiét héa hoi cua nude 1a L. Bé qua su
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trao doi nhiét do tiép xtdc cia nudc va nude di voi
moi trueong xung quanh.
CS5/107. Dé tién hanh thi nghiém, hai ban An va
Binh da dung 5 ampe ké 1y tuong va 5 Vrf.‘nll ké 1y
tudong. Hail ban méc noi tiép cac ampe ké va von
ké, sau dé mic cac dién trd vao gitta cic dung cu
do: R, =1k, R, = 2RQ, R, = 3kQ, R, = 4kQ
R, =5k, R, =6kQ. Mach dign dugc mic vao
ngudn dién cb hidu dién thé khong doi U, =12V

(hinh 1).

1) Xac dinh s0 chi cic vén ké V,,V, va cac ampe

ké AquiAa B, L‘_R'H
LI

trong so do cua
ban An.

Kim cua cac dung
cu do trong mach
léch vé phia nao,
néu nhu chét
duong cua dung cu
do ndi vd cuc
duong va chot am
cua dung cu do voi

cuc Am clia ngudn & HIBhi2 (i

thi kim cua duyng __ —% LS
cu do léch vé bén | ) ﬁ'r(}
phai nhu (hinh 2). [~ .T.

2) Xac dinh so chi +~L,’_

cia cac von ké Hinh 3

V,,V,,V, vacic ampe ké A, , A, trong so d0 mach

dién cua ban Binh (hinh 3). Kim cua cac dung cu
do léch vé phia nao trong truong hop nay?

TRUNG HQC PHO THONG

TH1/107. Tai thoi diém khi ma mét hon d4 bat
ddu roi tir d6 cao H, ngudi ta ném mot hon da
khée tir mit dat, tai e
diém céch qui dao cua §
hon d4 tht nhit mét H
khoang ciing bang H /'
(xem hinh v&). Hoi /z’fj’ffffff’f{f
hon da ném tu mat = H T
d4t phai c6 van tdc ban dau bang bao nhiéu de
trude khi cham vao hon da roi tir d6 cao H, né co
van toc cuc tiéu? p

TH2/107. M6t luong khi I
tuomg thuec hién bién d6i tir
trang thai A sang trang thai
B (hai trang thai c6 cung B D
nhiét d6) theo 2 cach cho
trén hinh vé:

a) Pau tién nén doan nhiét A
theo qud trinh AC rdi lam %

(:‘




VATLY & TUCITRE

lanh déng tich theo CB.

b) Pau tién nung néng diang tich theo qua trinh
AD réi nén ding ap BD.

Cach nao cﬁn thue hién cong it hon? O trang thai
C hay D khi c¢6 nhiét d6 cao hon?

THS;’I{]T Tim dién tré cua doan mach vo han

?K.Q 9KQ 9K 9KQ
& {?KQEBKQESKQ SKQ | | §KQ2 | | 8KQ | |6K2
9KQ 9KQ 9K 9K
TH4/107. Mot éng c6 duong kinh v
ngoai bang 2R duge treo boi hai day e T
nhe khong gian, song song, cung / ]
chiéu dai / nhr hinh v&. Biét chu ky
dao déng xodn cia ong bang T. Hay
: o

tim bé day thanh éng.
TH5/107. M6t thau kinh thuy tinh

r3 ; 3 , e -
(chiét suat n1 = =) hinh bén cau R

=
o,

tam O, ban kinh R = 4,5 em, truc déi xing Ox.
Mb6i truong tiép xdc voi mit cdu 1a khong khi
(ch_iét suit no = 1). M6i truong tiép xde véi mat
phing cta thau
kinh la nuéc
(chiét suat

4

nz= — ).

n Bl .1 .. B
KD K

Céc tia sang truyén vao thau kinh déu thoa méan
diéu kién Gauss.

1) X4c dinh vi tri cac tiéu diém coa thiu kinh.

2) Tir d6 suy ra cach dung anh cua vit sang dat
vuong goc véi truc chinh.

DANH CHO CAC LOP
KHONG CHUYEN VAT LY

L1/107. Mot khéi try A,
ban kinh R, dit nim ngang
trén mit dit va tua vao buc
trong thing ding. Mot khoi
tru B nhé hon, ban kinh r
c6 cung khdi lugng véi A.
Dung tay do A va cho vit
tiép xtc voi tudng nhu hinh
v&. Biét hé sb ma sat truot
gitra khoi tru va mit dat 14
0,2; gitta hai tru 1a 0,3. Néu sau khi tha tay ra
hai khéi tru vin giit nguyén trang thai can bang
thi khéi tru B phai théa man diéu kién gi?

8

Ta L2/107. Duing N mol
khi 1y tuong d&é thuc
hién chu trinh
1 - 2 — 3 — 1nhu hinh
vé. Cac qua trinh 1 — 2,
2 — 3 la nhimmg doan

— thing, con qué trinh 3 —

2T

%

W

O
1 ¢6 phuong trinh:
T =0,57,(3-BV) trong d6 B 1a hing sd chua
biét. Tinh cong khi sinh ra trong mét chu trinh.

L.3/107. Mot bong déen cb

dién tro¢ R, =2Q lam vigc
binh thuéng véi hiéu dién U
thé U, =4,5V. Hi¢u dién l R,
thé trén bong dén lay ra tir
ngudn khéng d6i ¢6 U =6V qua bién tré truot
nhu hinh veé.

a) Tim diéu kién dé c6 hiéu suit 1én nhit va tinh
hiéu suit 16n nhét do.

b) Néu hiéu suat khéng nho hon 0,6 thi tri so cua
bién trd 1a bao nhiéu va dong t6i da qua d6 1a bao
nhiéu?

DANH CHO CAC BAN
YEU TOAN

T1/107. Tim tat ca cac sb6 nguyén duong n sao cho
n* + 3" 1a s6 chinh phuong.
T2/107. Cho a,b,cla céc sb duong. Chimg minh
rang:
A 1 ] 3
+ + >

ab+1) bc+1) cla+l) 1+abce
T3/107. Cho BD la duong phén gidc cua tam giac
ABC. E 1a mot diém nam trén canh AB sao cho
3/ACE =2/BCE . Goi P la giao diém cua BD va
CE. Biét rang DE = CD = CP . Tim céc géc clua
tam g1é.r:: A.BC

(1)

GéC TRANH VUI

sO 107 THANG 07 - 2012



[3 GIAI DE KY TRUOC
TRUNG HOC CO SO

CS1/104. Mgt vién gach xilicdt co kich thwoc cdc
cagnh nhw sau: a=5em, b=10cm, ¢=20cm. Hal
gach

vién

nhu thé xép
hinh chi T,
lan dau day
la a.c dat T
trén. ban,
lan sau ddy
la ab dat sl

trén day bé
cd chira ddy
nuée (hinh vé). Két qua dp sudt do gach tdc dung
lén mat ban va lén ddy bé nhu nhau. Tim khéi
luong cia vién gach. Biét rang mdat vién gach
khong nhdn. Cho khoi luong riéng cia nudc la
D, =1000kg / m®.

Gidi. Goi D, 1a khoéi lugng riéng cua vién gach.

Trong lvgng cia mét vién gach la: 10.a.b.c.D, .

Ap suit do hai vién gach téc dung 1én miat ban 1a:

_ 2.10abeD,

K ac

Ap lyc do hai vién gach dé 1én ddy bé nuée 1a:
20abcD, —20abceD,

fip suit do hai vién gach tdc dung 1én day bé ca
la:

P, = 20bD, (1)

20abe(D, - D,)
Ps =
ab
Do (1) = (2) suy ra: D, = 2000kg / m’
Khéi lugng vién gach la: m = abeD, = 2kg .

-20¢(D,-D,) @

Cdc ban co loi gidi diing: Nguyén Quang Huy 9A2,
THCS Nguyén Piang Dao, Nguyén BPdng Phic 9A,
THCS Vi Kiét, Thuin Thanh, Tran Anh Tai 9A,
Nguyén Thi Lan Anh 8A, THCS Yén Phong, Tran Anh
Tudn, Nguyén Manh Cuong 9A2, THCS Nguyén Ding
Dao, tp. Bie Ninh; Pham Vin Hanh 9A, THCS Viét
An, Thanh Xuan, Ha Nji; V6 Nguyén Ti Oanh 9A,
THCS Xuan Diéu, Can Loc, Ha Tinh; Nguyén Vin
Hoa 8C, Nguyén Dinh Anh Thiy 9C, THCS Ly Nhit
Quang, D6 Luong,Phan Pinh Chién 9D, Lé Pic Cucng
9G, Chu Minh Théng 9D, THCS Ding Thai Mai, Vinh
Nghé An; Phan Thi Thu Phwong 8C, Ha Manh Thu
9A, Trin Phong Hao 8A, Tran Manh Hung 8C, THCS
thi trdn Séng Thao, Cim Khé, Pha Tho; Ngé Thanh
Duy 9/1, THCS DPoan Gioi, Chau Thanh, Tién Giang;
Té Lan Anh 9C, THCS Trong Diém, tp. Ha Long,
Quing Ninh; Nguyén Trinh Bdo Anh 9A, THCS
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Nguyén Trai, Mé Dic, Quang Ngai; Khong Anh Tudn
9A, THCS Lép Thach, Vinh Phiec.

CS2/104. Dé tgo ra khung thanh tré choi béng
da, ban An thuc %

hién nhu sau:
Moét day bude vao
diém gitia cia xa
ngang nam trén
mdat dat c6 khéi i

luong m=>5kg, T

ddu déy kia luén 77}77777 777777777 77777777777
qua rong roc co dinh roi dwgc kéo cang béi ban
Binh dung phia dudi rong roc. Khi ban Binh cam
dau day di ra xa ché ditng mét khoang L =3m
thi xa ngang dwoc ndng lén va cham vao phia
trén cia hai cot chén sdn trén mat dat. Sau dé
ban An co dinh xa ngang trén 2 cét.

Xde dinh cong ma ban Binh da thuc hién khi kéo
dau déy dé nang xa. Biét rang rong roc nam ¢ do
cao H=4m ké tir vai cua ban Binh khi ding
dudi rong roc.

Gidgi. Lic dau, dau day kéo ngang vai ban Binh
va cach rong roc la s = H. Khi xa ngang cham

cot thi ddu day kéo cach rong roc la:

s, =NH"+L
Vay xa ngang da nang lén dé cao:
h=s,-s, =vH' +L' -H =1m

Céng ma ban Binh d& thyuc hién dé nang xa la:
A =10mh =10.5.1=50(J)

Cac ban ¢6 loi gidi ding: Nguyén Quang Huy 9A2,
THCS Nguyén Dang Pao, Nguyén Thi Lan Anh 8A,
THCS Yén Phong, Bic Ninh; Lé Bdo Trung 9D,
THCS Amsterdam Ha Néi; V5 Nguyén T Oanh 9A,
THCS Xuan Diéu, Can Loc, Ha Tinh; Lé Duc Cuong
9G, Chu Minh Théng 9D, THCS Trin Thai Mai, Vinh,
Nguyén Van Hoa 8C, THCS Ly Nhit Quang, Db
Luong Nghé An; Ha Manh Thu 9A, THCS thi tran
Song Thao, Pha The; T6 Lan Anh 9C, THCS Trong
Piém, tp. Ha Long, Quing Ninh; Khong Anh Tudn
9A, THCS Lap Thach, Ngé Thi Nhung 8C, THCS Yén
Lae, Vinh Phic.

CS3/104. Trong hai binh thong nhau, hinh tru,
co tiet dién kém nhau 3 lan, co chira chat long.
Pau trén binh lon bi han chdt, chi théng ra khi
quyén nho mot ong nho (xem hinh vé) va chat
long chi chiém 97% thé tich cia binh nay. Coi thé
tich cua chat long phu thuge vao nhiét do theo
cong thic V, =V,[1+a(t,~t,)], trong dé V, va
V, la cac gid tri cia thé tich chdt long g véi cdc
nhiét do t, va i,; con a = 102 K™, Hay danh gid

]
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do tang nhiét dé trong

binh nho, néu ong lon H
duoc dét nong thém 60°.
Coi thé tich cua éng noi
va tiet dién cia ong thang =1
ditng nho khong dang ke. |~ :g
Bo qua nhiél dung, do —_ ——

ddn nhiét va su gidn no —

cua cac binh va cac 5ng, U

cung }Ehzr cac hiéu ung
mao dan.
Gidi. Goi thé tich binh lén 14 V,. Thé tich chit
long chita trong binh 16n & nhiét d6 ban dau 1a:

97

| (I,
17§

Sau khi binh 16n duge d6t néng thém 60°C thi
thé tich khéi chét long & binh nay la:
Vo= Vl[1+a:(£2 —tl)]

97 :
==Y, (1+107.60) =

102,82
100
Khi thé tich khoéi chat léng nay 1én hon V, nén
16p chét long dang 1én trong éng nhé 1lam cho 4p
sudt & ddy binh ting nhanh, do dé chit long
chuyén tir binh 1én sang binh nhé. Lugng chét
long chuyén sang lam muyc chit long & binh nay
dang cao, 4p suit & ddy binh nhé tang lén.
Nhung & phia trén binh 1én c¢é ong nho nén chi
cin mot luong chat long rat nho & éng nay ciing
du dé ting 4p suit & ddy binh lén va can bang véi
ap suit & day binh binh nhé. Do d6 coil nhu thé
tich chat long chuyén tir binh 16n sang binh nho

1a:

Yo

TH2.82 2,82

e
100 . 100

Goi khéi luong chit long & binh nho lae dau 1a m

thi khéi luong chit 16ng ¢ binh 16n 14 3m.

Khéi luong chit léng tir binh lén chuyén sang

binh nhé la:

AV =V, -V, = v,

2,82
102,82
Lurgng chat 1-:::-11g chuyén sang binhv nho s& trao déi
nhiét vai chat long ¢ binh nay dé tang nhiét do
1én ¢ _. Phuong trinh can bang nhiét 1a:

0,08mc(t, +60~t, ) =me(t, —t,)
—4,8=1,08(t, —t,) >t —t, ~4,4°C

Viay d6 ting nhiét d6 & binh nho 1a: ~4,4°C

3m =0,06m

Cdc ban ¢6 1oi giai dung: Khéng Anh Tudn 9A,
THCS Lép Thach, THCS Yén Lac, Vinh Phuec.

CS54/104. Cho mach dién nhu hinh vé:

10

U =24V,R, =40 + i3
R, =20Q; dén D

ohi 6V —6W Ry |

3 A———— —
diau C 6 thé ANC 3
truwot doc theo

R, tir A dén B. &=
1) Xdc dinh vi tri cia C dé dén sdng binh thuong.

2) Khi C dich chuyén tir trdi sang phdi thi do
sang cua den thay doét nhw thé nao?

Giai. 1)Pit R,, =x (0<x<20Q); R,.// Dén.
; 62 :
R, = 5 = 6Q) khong doi
Bx
6+ x
Cuong do dong dién chay ¢ mach chinh:
o o A 24
R +R i 6x
6+x
Hiéu dién thé giita hai ddu béng dén la:
M, o= bx 7o 6x.24 2
6+x 144 +24x — x
Dé dén sang binh thudong thi: U, =6V
L 6x.24
144 + 24x — x*
Gial phuong trinh trén ta dugc: x =12Q
2) Viét lai biéu thirc cta U,
6.24
144

—+24-x
%

Khi con chay C dich chuyén tir trai sang phai thi

Dién tro mach AB: R =

+(20-x)

+20-x

UAG g

x tang; khi dé: 2t giam va (24 —x) cling giam
X

hay miu sb giam. Viy U,. tdng khi x tang. Do do

do sang cua den D cling tang khi dich con chay C
tir tral qua phai.

Cdac ban co loi gidi ding: Nguyén Quang Huy 9A2,
THCS Nguyén Piang Pao, Bie Ninh: Tran Anh Tdi
9A, THCS Yén Phong, Nguyén Ddang Phiic 9A, THCS
Vi Kiét, Thuin Thanh, Trdan Anh Tai 9A, Trdin Anh
Tudn 9A2, THCS Nguyén DPing DPao, Bic Ninh; Lé
Bdo Trung 9D, THCS Amsterdam Ha Né6i; Vo Nguyén
T Oanh 9A, THCS Xuan Diéu, Can Léc, Ha Tinh;
Nguyén Dinh Anh Thiy 9C, THCS L§ Nhat Quang, D6
Luong, Lé fhre Cuong 9G, Chu Minh Thong 9D, THCS
Ping Thai Mai, Vinh Nghé An; Nguyén Trinh Bdo
Anh 9A, THCS Nguyén Trai, M6 Duc, Quing Ngai;
Ha Manh Thu 9A, THCS thi trin S6ng Thao, Cim
Khé, Lé Kiéu Oanh 9A, THCS Nguyén Qung Bich,
Tam Néng, Phu The; Ngé Thanh Duy 9/1, THCS
Poan Giéi, Chau Thanh, Tién Giang; Khong Anh
Tudn 9A, THCS Lap Thach, Vinh Phic.
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CS5/104. Mgt vit phang nhé AB ddt truée mot
thau kinh O, cho mét anh ré nét trén man M. Cho
vat dich chuyén 2em lai gan thdu kinh va dich
chuyén man M mét khoang 30cm thi lai thu dwoc
anh ré nét trén man nhung dé cao dnh bang 5/38
dé cao anh trudée.

1) Thdu kinh O la thau kinh gi va man M djch
chuyén theo chiéu ndao?
2) Tinh tiéu cu cia thdu kinh.

Gidi.

1) Vi thau kinh cho anh ré nét trén man nén anh
14 anh that va thau kinh d6 phai 14 thau kinh héi
tu.

d _ f
d—f 1_£

d

Khi vat lai gin thau kinh thi d giam, tir bidu thuc
trén ta thiy d’' ting tic 14 man anh phai dich
chuyén ra xa thau kinh,

2) O vi tri thir nhéit coa vit ta cé:

Tir cong thire thau kinh, ta cé: d' =

i IR S d'
e WA AN AR 1
d dr f va A’[ 1 d { }
J vi tri thir hai cua vat, ta cé:
1 1 1
2 =— 2
d-2 d'+30 f @
d'+ 30
¥ 'B. = AB
& 45, d—2
il o B poen o oE R0 Bd
Theo baira: A,B; :§A131 nen T =§Ti- (3)
| P 1 1
Tu (1) va (2 i
S e il a0
oAl e
d-2 d d d'+30
—15d(d-2)=(d'+30)d’ (4)
Nhéan timg vé hai phuong trinh (3) va (4) roi rat
gon ta duge: (3&’}2 =d"
Viay: adl'=+43d

Vidva d' &u dwong nén: d' =3d
Thay tri s6 nay vao phuong trinh (3) ta dugc:
3(3d +30)d =5.3d(d - 2) — d = 20cm
dd'’
d+d'
Thiu kinh nay 1a thau kinh héi tu cé tiéu cu
15¢em.

va: d'=60cm.Dodé: f= =15cm

Cdc ban co6 loi gidi dung: Nguyén Quang Huy,
Nguyén Manh Cuong, Tran Anh Tudn 9A2, THCS
Nguyén Dang Dao, Bic Ninh; Tran Anh Tai 9A,
THCS Yén Phong, Nguyén Pdng Phic 9A, THCS Vi
Kiét, Thuan Thanh, Tran Anh Tai 9A, Bic Ninh; Vo
Nguyén Ti Oanh 9A, THCS Xuan Diéu, Can Loc, Ha

sO 107 THANG 07 - 2012

e \IATILY & TUGITRE

Tinh: Nguyén Dinh Anh Thiy 9C, THCS Ly Nhit
Quang, D6 Luong, Lé Dirc Cuong 9G, Chu Minh Thong
9D, THCS Pang Thai Mai, Vinh Nghé An; Nguyén
Trinh Bdo Anh 9A, THCS Nguyén Trai, Mo Dirc,
Quang Ngai; Hd Manh Thu 9A, THCS thi trin Séng
Thao, Cim Khé, Phu Tho; Khéng Anh Tudn 9A,
THCS Lap Thach, Ngé Thi Nhung 8C, THCS Yén Lac,
Vinh Phiec.

TRUNG HQOC PHO THONG

TH1/104. Cdc sot chi dai -’
hi, he, hs duoc budc chat
vao cac dinh cua mét dia
hinh tam gidc dong chat
trong luong W. Pdu kia
cua cac sol c_;jh;’ duwgc buoc

chat vao mét diém nhw
hinh vé. Tim sic cdng l
trén moi day, biéu dién W
theo cde chiéu dai cia cde diy chi va trong lwong
cua dia. '
(Giai. Ki hiéu ciac dinh cua tam giac la A, B, C,
diém treo 1a O va trong tam cua tam gidc 1a G.
Ki hiéu: AO =ffl;§j = Ez;t‘ﬁ :FLB;Z?—'O =h;
GA =7;GB=7,;GC =¥,
Piéu kién cin bing:
ﬁ; + F’E + F‘S +W=0
= kh, +k,h, +Rkh, —kh =0 1)
trong d6 k,,k,,k,,k la cac sb thuc duong.
Biéu thirc (1) duoge viét lai:
k(h—7)+ky(h —F)+ky(h —7)—kh=0
= (k, +k, +k, —k)h
(k=R )F, + by — ), =0

Do céc vector h,7,7, khéng dong phing nén (2)

(2)

thoa man thi:

b=k, =k, =h!3
Do G la trong tam tam giac nén:
pohthythy W
3 |h1+h2+h3‘

Do vay lue cang cua cac day tuong tmg la:

1§
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Py + Py + |

Cde bgn c6 loi giai dung: My Duy Hoang Long 11F
THPT Chuyén Lam Son, Thanh Héa; Lé Hoai Nam
11 Ly THPT Chuyén Nguyén Du, Paklak; Lwong
Tran Dinh Viét 10 Ly THPT Chuyén Lé Qiy Dén,
Binh BDinh.

TH2/104. Mgt mol khi ly tuong véi nhiét dung
C, khong doi duoc dat trong xilanh cé thanh va
pittong cdch nhiét. pitiong cé thé chuyén a’png
khang ma sdat trong xilanh. Bén ngﬂm c6 dp sudt

. Tai thoi diém nao dé dp suat bén ngodai dot
ng-_:’;-‘t tdng hodc giam dén gid tri p, (diéu nay cé
thé dat dwoc bang cdch bét hode thém mét phan
tai lén pittong. Tinh nhiét dj va thé tich cia khi
ngay sau khi can bang nhiét duwoc thiét lap. Cho
biét ban dau nhiét dé va thé tich cia mol khi
twong wung la T,;V, ).

Giai. Theo phuong trinh trang thai:

V=BT (1)
T dinh luat bao toan nang luong:
2.V, -V,)=C, (T, - T}) (2)
Tir (1) va (2) suy ra:
T - BaVo G Ty Vi pVi+G T,
C,+R p, C,+R

Cac ban co loi gidii ding: -Dinh Ngoc Hdi 12 Ly
THPT Chuyeén Bién Hoa, Ha Nam.

TH3/104. Mot hat c6 khoi leong m chuyén déng
duwedi tde dung cua luc xuyén tam F =—-kF. Tim
tdn s6 géc w cia hat. Chirng té rang hat chuyén
dong theo quy dao elip, biéu dién dién tich elip
theo momen déng luong L va van tée géc w. Tim
ti s6 giita gid tri trung binh ciia thé ndng va déng
ndng cua hat. Hé sé k phai thay déi thé nao dé
dién tich elip ting lén 2 lan? Khi dé o thay déi
thé nao?

Giai.
phing quy dao hat.

Theo dinh luat II Niuton:

=-ky = x = Acos(wt+@,);

Chon hé truc Oxy nim trong cung mit

mx" = —kx;my"

12

y = Beos(wt + @,) . D& thay quy dao cua hat 14 mét
elip. Chon géc thoi gian sao cho:
o =00, =—x/2.
Khi dé A, B 1a d6 dai cac ban truc. Khi:
t=0=2x=A,y=0x"=0,y =0B=L=moA.B

Dién tichelip18: 8 =7 A.B=nl
me
2
Thé nang: U = - iia-[,:dﬁn::i::usz(.fc:.-t) +H3? sing(mt}:l
2 2
- 2 2
= U= k(“l +£] = E(Aﬁ +B*)
L2 iy 2 4
Doéng nang cta hat:
2
K ’”2“ s %[mEA?‘ sin®(at) + ©* B’cos™ (et) |
= i 2 2
=K = —(A +B?)
4
U
Suy ra: —==1
K
Ta cé: S= Al .l

mw vmk

Dé S ting 2 lan thi k giam 4 l4n, khi d6 » giam 2

lan.

Cac ban co loi gidi ding: Lé Hoai Nam, Luong
Thanh Nhédn 11 Ly THPT Chuyén Nguyén Du,
Paklak; Dinh Ngoc Hai 12 Ly THPT Chuyén Bién
Hoa, Ha Nam; Nguyén Thinh Vinh 12A2 THPT Sé 2
An Nhon, Binh Binh; Tran Thi Thu Hwong 11L3
THPT Chuyén Lé Hong Phong, Nam Pinh.

TH4/104. Mét tir trwong déu khéng déi cé cam
wng tir Bo huéng theo truc x. Mot dién truong déu
ciing chi ¢6 thanh phan x va bién thién diéu hod
theo qui lugt: E = E_= E coswt. Mot hat ¢6 khoi
luong m va dién tich q >0 bay vao ving cua hat
truong véi van toc Vo vudng goc vdi truc Ox. Tinh
khoang cdch cuc dai tw hat cfen cho né bay vao
hai truong, biét rang tan sé6 cia dién truong
w=qB,/ m. Bé qua anh hudng cua trong luc.

Giai. Vi tir trudng va dién truong déu hudéng doc
theo truc x nén chuyén dong cta hat gébm hai
thanh phén:

+ Doc theo truc x dudi tac dung cua dién trudng.

+ Chuyén dong tron trong mat phing vuéng gée
vol true x dudi tac dung cua tir trudng.

Theo truc x;
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mx" = qE cosmt

—uf-(l -r:osmt] = qu
qB, @ m

mil

S (1-coswt)

Theo miat phing vubéng goc véi truc x:
2

mu mu
qu,B,=—Lr=R=—212"
&= R qB,
c U B
Vﬁntﬁcgoc:&J:—“:h:mn
m

D6 doi cia hat trong mit phing vuéng gée véi
truc x la:

.t mu, . ot
y=2R51n2=2 0 sin

qB, 2

Do don cua hat d:

E’m® damiv: ., wt
d*=x" +y" == 4(1-coswt)2+ —2 gin® —
q” B, q~B; 2

Do (l—coemt] va 51112? dong thoi dat cuc dai

khi ot =7 +k27 nén d doi cuc dai cua hat d__

bing:
2
gB, \\ B,

Cac ban co6 loi gidi dung: Lé Hoat Nam 11 Ly THPT
Chuyén Nguyén Du, Daklak; Dinh Ngoc Hdi 12 Ly
THPT Chuyén Bien Hoa, Ha Nam; Dang Hiru Ting,
Nguyén Ngoc Huyén, Nguyén Cao Qudng, 11 Ly THPT
Chuyén, Thai Nguyén; Nguyén Thinh Vinh 12A2
THPT S6 2 An Nhon, Binh Dinh; Lé Xudn Bdo 10 Ly
THPT Chuyén Phan Béi Chau, Nghé An; Tran Thi
Thu Hwong 11L§ THPT Chuyén Lé Hong Phong, Nam
Dinh.

TH5/104. Cho mét tir truong c6 tinh déi xing qua
mét truc ¢é phuwong thdng dimg. Thanh phan
thang dirng cua cam vng tie tai mot diém cdch truc
doi xitng mét khodng r lé:

Bz(rjz%,r:}r}

(fi= % ; Bo la mét hang sé duong).

Mot hat c6 khoi lwong m va dién tich e chuyén
dong theo mét qup dao tron ban kinh ro trén mot
mat phdang nam ngang (goi la quy dao can bing)
trong tir truong néi trén. Tém cia quy dao nam
trén truc déi ximg. Bé qua tde dung cia cde lyc
khdc so véi lye tir gdy béi thanh phan tir trucng
c6 phuong thang dirng.

1) Tinh vin téc vo cia hat liic né chuyén déng
trén quy dao can bang.
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2) Hay xdc dinh tan sé dao déng cua hat quanh
qui dao cdn bang néu né léch khéi quy dao cdn
bang mét khoing nho x theo phuwong bdn kinh
(x<< rp).

(Giai. Trén quy dao, luc Lorentz:

B B mw
— = 0 _ p 0 _ i]
B = eayr,B(r) = ey — = mayl, = —= (1)
T ry e
el eB
preas U{; :——E}_}'g‘ ® =_l|:| |||rn
m m

Khi hat léch mét doan nhé x khoi vi tri can bang:

B, mmmﬂ(l_fﬁ]

r +x)" e r
(u ) 0

B(ry+x) =

Bao toan mo6 men dong luvong suy ra:
r 2
» = 0, (——)" = o, [1 & _X]
AR r,
Luc Lorentz:
F =ea(r, + :c)B[FHH} = ma; [rﬂ —(n+ l)x]
Chon hé quy chiéu chuyén déng quay véi o thi
lire quan tinh la:
F,

3
. =ma’ (1, +x) =~ maj (r, — 8x)

F,, = mo(r,+x) =mie,0-2x/r} (r, +x)
= ma, (r, - 3x)
fip dung dinh luiat II Niuton trong hé quy chiéu
quay doc theo phuong ban kinh:
mx"=-F+F, =—-ma.(2-n)x

=>x"+a,(2-n)x=0
Vay hat dao dong véi tan sé gbe: @ = w,V2—n
Thay n=1/2 ta cé két qua:

w=w~N2-n=w.3/2
0 0

Cédc ban ¢6 loi gidi dung: Lé Hoai Nam 11 Ly THPT
Chuyén Nguyén Du, Paklak; Pinh Ngoc Hdi 12 Ly
THPT Chuyén Bién Hoa, Ha Nam; Ding Hiru Tung
11 Ly THPT Chuyén, Thai Nguyén; Lé Xudn Bdo 10
Ly THPT Chuyén Phan Béi Chau, Nghé An, Lé Viét
Hoang, 11 Ly, THPT chuyén Thai Binh, Thai Binh.

DANH CHO CAC L6P
KHONG CHUYEN VAT LY

L1/104, Mgt lwong khi 1y 1°
tuwong thwe hién 2 chu trinh ﬁ
dwoe biéu dién trong hé toa AT g
dé p -V nhu hinh vé. So sdnh ﬂ
hiéu suat cua 2 chu trinh

nay.

13
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Gidi. Xét chu trinh ABCA nhu hinh vé.
B Qua trinh A-B: khi
F sinh cong va nhiét do
Aﬁc ting nén khi nhén

: nhiét luong:
: Qs =W, +AU,, (1)
Qua trinh B-C: khi
- khéng sinh cong, ha
¥, v nhiét d6 nén khi toa

- ..

0 V,
nhiét.

Qua trinh C-A: khi sinh cong am, ha nhiét do
nén khi toa nhiét.

Céng khi sinh ra trong toan chu trinh biang dién
tich tam giac ABC:

RN |
w =§(p2_p1)(vﬂ_1"r1) (2)
e | B \ W’
Vay, hiéu suat chu trinh: e (&)
Qp
Ta c6:
, 1
Wip = E(pl +p2)(V2 _V;] (4)
ﬂ‘UAB = n‘cu (TE _T;)
Ma: pV =nRT
€ .
= AU 5 = Eu(pﬂvz - V) ()

Tir (1); (2); (3); (4); (B) ta co:
1
E(pE _pl)(vz -V
R 1 L )
E(pl +p,)(V, "E)*‘EU(PEE, _PJ’};)
Mat khac, qua trinh AB dugc mé ta bé1 phuong

trinh:

p=aV = p =aV; p, =aV, (7)
Thay (7) vao (6) ta duoc:
Fre Vz _V;

[1+2§”][V2+1ﬂ)

Ta thiy H chi phy thudc vao cac thé tich V.;V,

nén hiéu suét cia 2 chu trinh da cho bang nhau
va bang H tinh duge & trén.

Cac ban c¢6 loi gidi dung: Tran Duy Phiie, 10A
THPT chuyén Quang Trung, Binh Phuéc

1.2/104. Mach dién gom
cuén day thuan eam L va 2
dién tro R,R, duwoc dat
trong tie truong déu nhg
hinh vé. Ngay sau khi tat
tir truong, cwong do dong
dién chgy qua R, la L
Tinh nhiét lwong toa ra ,

14

trén maoi dién tro sau do.
Gidi. Ngay sau khi tat tu trudng; cudng do dong
diénqua Lla 7,;qua R,1a I,. Ta co:

Ty = E+F

Mt khée: U, =U, < IR, = LR, = I, = 1%

= I, = I(1+%J

2
Nhiét lugng téa ra trén R; R, tuong ung la
Q,; Q,; tong cac nhiét lugng nay ding bing ning
luong tir truong ban dau tich trir trong cudn day:

2
Q1+Q2=W=%LI§=—;-LIE[1+%] (1)

Xét trong khoang thdi gian rat nho At bat ki,
nhiét lugng téa ra trén R; R, tuong ung la
AQ,; AQ, . Ta co:

r2 12
AQ = {; At; AQ, =% At

2

Tai moi thoi diém: U]’ = U, = AQ) . B,

AQ, R

A
:>Z QIZRQ:leRQ (2)

2AQ, R TQ R

T (1) va (2) ta tim duge:

el B o 2liplic BB
Q =5 LI [1+RJ, Q=5 LI [1+RJR2

2

L.3/104. Mot thdu kinh (TK) phan ky c6 dé lon
tibu cu [ =0,6m duoc dit sao cho mét tiéu diém
cua né triung véi dinh mét guong cau lom. Tinh
tiéu cu cua gwong, biét rang vat ddt tai vi tri bat
ky trude TK qua hé lubn cho anh cudi cung la
thdt.

Gigi. Vi vat thiat gqua TK phan ky ludon cho anh
40, nén dé nhan dwgce anh cudi cung qua hé 1a that
thi anh trung gian nhidn dugc sau khi cac tia
sédng phan xa trén guong phai 1a vit ao doi voi
TK, tirc 1a phai nim & bén phai TK.

Theo cong thire TK cho truong hop vit ao, ta co:
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e b
d. . d’ f
(¢ day ta quy udc d va d’ la duong). Suy ra:
df
Ja _ 1
- (1)

Tix (1) suy ra ring dé anh 1a that, tiec d' =0 thi d
phai duong va khong lén hon f, Nhu viy anh
trung gian S, cua nguén S phai nim sau TK va
cach TK mét khoang d, sao cho:

fis St @)
Ngudn d8i véi guong 1a anh trung gian S,, no la

anh 4o ctia nguén S qua TK lin thd nhit (xem
hinh v&). Theo cong thirc TK cho truong hop nay:

T A o7
d d f
Ta tim duoc:
- .
- . 3)
& +7 (

Khoang céch d, tir nguén dén TK cé thé thay déi
tir 0 d&énoo. Khi d6 theo (3), d! thay ddi tir 0 dén
f. Khoing cach d, = f+d/ tr anh S| dén guong
thay doi tir / dén 2f. Can nhd ring anh nay I
vat déi voi guong. Vi vay ching ta phai tim xem
guong phai cé tiéu cu f' bing bao nhiéu dé khi
nguén & cadch guong mot khoing d, véi:

fFEd. <2F, (4a)
s€ cho anh ¢ cach guong mot doan d; thoa man

dicu kién:

f<d. <2f. (4b)
Thr cong thire cua guong, ta co:
O R
gl t
d, d f
Suy ra.
I W 4
i st ()
d, [ d,
Theo diéu kién (4b):
Rty s 8
o7 > T >
2f% dg f

Sao cho vé phii ctia (5) nam trong giél han:

Somd b
T

IA

L
-

[ =]

Do do;
i.+.__.£,_.

SR R
<=+,
TR
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VAT LY & TUOITRE
Bat dang thirc trén phai thoa man véi moi gid tri
(duong) cua d,, théoa man diéu kién (4a). Theo
diéu kién dé:
A gord e X
W I
Viy tiéu cy f'cia guong phai thoa man diéu
kién;

Ladpd ot
SN TR TaE
1 3 2

Do dé: —=— hay: f'==f=0,4m
Fly gt

Cac ban ¢6 loi giai dung: Vii Xudn Ngung, 10A1
THPT Tay Thuy Anh, Thai Thuy, Thai Binh,;

DANH CHO CAC BAN
YEU TOAN

T1/104. Cho x l& sé thuc théa méan 0<x a%‘”.

; i X 4 sinx
Chitng minh rang: (sinx)  <cosx

Gidi. Voi: 0 <t <1 xét ham:
f(t) =2tInt - In(1 -#%).

Dé dang tinh duoc ring:
] UL R L
{)=—+
1'(t) ;T Ay

do d6 ham f1a ham 16i trén khoang (0;1). Mit

>0,

khic. ta cb: limf(t)=0va f(sin%r){[}, Sah
=0t

f(t)<0 véi moi 0<t¢ f:sin%r. Liy t=sinx ta
co:
2sin x In(sin x) — In(cos® x) < 0

Hay: (sinx]am < cosx véi moi 0<x -::ggf-

T2/104. Cho x,y,z €(0,1]. Chitng minh rang:
X 1 y o Z - 3

1+y+2x l+z+xy l+x+yz x+y+z

Gidgi, Vi x,y € (0,1) nén:
1-x)1-y20=1+xyz2x+y
R
l+2+xy x+y+2

= l+z+ayzx+y+2z =
hoan toan tuong tu ta co:
2

X < % } z < .

l+y+zx x+yv+z l+x4+yz x+y+z

15
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X i z 2 y
I+y+2x T+x+y2 l+z4+xy
Dodoe e op I opie

x+y+z x+y+z x+y+z
+
LDEBPFRL 3

X+y+z

X+y+2z

Diu “="xay ra khiva chikhi: x =y=2=1

Cdc ban co loi gidi dung: Hoang Vin Truong, 16p
10A15, THPT Qué Vo sb 1, Nguyén Thi Huén, lép 8A,
Tran Anh Tai, 16p 9A, THCS Yén Phong, Nguyén Thi
Cham, lép 10A1, THPT Nguyén Pang DPao, Nguyén
Thi Hdi Yén, 16p 11 Héa, THPT chuyén Bic Ninh;
Nguyén Thinh Vinh, 16p 12A2, THPT s6 2 An Nhon,
Binh Pinh: Tran Duy Phiic, 16p 10A, THPT chuyén
Quang Trung, Binh Phwée; Trin Vin Pike, 16p 10
chuyén Toan, THPT chuyén Bién Hoa, Trdin Xudn
Thai, 16p 11A2, THPT Duy Tién A, Ha Nam; Chu T
Tai, 16p 11A12, THPT Dién Chau 2, Duong Thdi Kiét,
16p 10A5, THPT chuyén PH Vinh, Nghé An; Nguyén
Huy Tuyén, 16p 8A3, THCS Lam Thao, Phiai The; B
Dinh Hiéu, 16p 11A1, THPT Quynh Céi, Thai Binh;
Nguyén Van Hung, 16p 11A6, THPT Chu Van An,
Nguyén Vin Tuyén, 16p 10A1, THPT Luwong Ngoc
Quyén, Thai Nguyén; Bui Van Vinh, 16p 9A, THCS
Lap Thanh, Vinh Phie; Lwong Thanh Nhan, 11Ly,
THPT chuyén Nguyén Du, Daklak; Nguyén Thuy
Phuong Minh, 10A1, THPT Thét Nét, Thét Nét, Cin
Tho.

T3/104. Cho tam gide ABC, duong cao CD cdt
duong phan giac BK cua tam giaec ABC va duong
cao KL cua tam gide BKC, tai cdc diém M va N.
Puong tron ngogi tiép tam gidc BKN cdt AB tai
diém P (P#B). Chirng minh rang tam gidc
KPM cdn.

Gidi. Ta co:

1

/MERN =90° — %gﬁ,ﬂ{MN - ZDMB = 90" -~ /B

suy ra tam giac KMN can tai N. Mit khéc,

ta ¢6: ZMKN = ZDPI\:T (hai géc cing chin mét
cung). Goi I 1a giao diém cua DN va MK. Ta cé:
ZIMN = /DPI , nén tir gidc MDPI 14 tir gidc noi
tiép. Suy ra £PIM = 90°, hay PN vuéng gbc véi
MK. Ma tam giac KMN can tai N nén PN la

dudong trung truc cia MK. Do d6 tam gidc PKM

can tai P,

Cde ban cé loi giai diing: Trdan Anh Tai, 16p 9A,
THCS Yén Phong, Nguyén Thi Chdam, 16p 10A1, THPT
Nguyén Dang Pao, Bie Ninh; Trin Duy Phiic, 16p
10A, THPT chuyén Quang Trung, Binh Phude; Tran
Xudn Thai, 16p 11A2, THPT Duy Tién A, Ha Nam; Lé
Xuédn Truong, Dwong Thai Kiét, 16p 10A5, THPT
chuyén DH Vinh, Chu Tw Tai 11A12, THPT Dién
Chau 2, Nghé An.

16

<% Tiép theo trang 29

KINH THIEN VAN GALILE

tién sau d6, vii try di md rong ra vdi biét bao
dieu ky thu, véi hang triéu ngéi sao lap lanh,
nhimg tinh van, thién ha xa xoi...

Y nghia l6n nhat cia phat minh nay da duge thé
hi_é_Ii qua nhan xét cua nha triét hoc, toan hoc noi
tiehg’ nguol Phap René Descarte, nim 1637 ;
“Bang cdch dwa thi gide cua chung ta vieot ra
ngoai the giol tri tuong tz:gng cua to tién ching
ta, nhimg kinh thién van tuyét diéu nay da mo.
duong cho sie hicu biét tu nhzen mot cdeh sGu sdc
va hoan hdo hon.”

E - i ds Sl by b
8 O VU VAT LY

TRUONG TINH DIEN
Xung quanh dién tich ding yén,
Mot truong dién tinh gén lién toa lan.

- Minh hoa tuong téc true quan,
Vec-to luc dién r6 rang timg doi.
Dién tich cung déu ddy thoi,

Con nhu trai déu chung thai hit nhau.
Lare Culéng hay tinh mau,
Minh v& hinh trude tinh sao cho tuing,

Ta nhé cudng d6 dién truong,
Dic trung c6 huéng ¢ timg diém cho.
Dién thé v huéng minh do,
Dy trir nang lugng ta so tie thi.
Giira hai diém @6, bat ky, ,
La hiéu dién thé trong khi do luong,
~ Dién tich luén c6 dién truong,

La truong vat chét thong thueng minh oi.
Tinh chét twong d6i moi noi,
Trudmg ding, truong tinh, chuin ding chia ra.

 Déng tinh, twong déi dhy ma,
Chit, tru-:‘:‘mg vin déng luén Ia luat chung.
Mic-xoen 1y thu:,fét ung dung,
~ Dién tr tru:crng &D duge dung quanh ta.

z—‘mh sang trﬁn ngéip. khap nhé
."Sun-g, hat, hat séng kh6 ma tach nhau.

Pham Dan Binh ( THPT Trwmz.-g Pink, TP Ha N&i)

sO 107 THANG 07 - 2012



R - i SRl
-ﬁﬁ GIOI THIEU CAC PE THI

DE THI VONG LOAI
HQC SINH GIOI THPT
TOAN TRUNG QUOC
LAN THU 17 - NAM 2000

Bai I. Mot mit ban ¢6 dang hinh tron: tam O,
ban kinh R =1,0m duoc dit nam ngang ¢ dd cao
H=0,8m so véi mit dat. Mét cot thing ding
duge gin chat ¢ chinh giita ban, giao tuyén cua
cot voi mit ban la duong cong 161 khép kin C nhu
hinh vé. Mot soi day nhe, manh, mém, khong co
dan duoe bude vao mot diém trén C, ddu kia cua
day budc vao mot vat nho c6 khoi lugng
7,5.10%kg . Pat vat nho trén ban sao cho diy
khéng bi chung roi

truyén cho vat van

toc v, =4,0m/s

theo phuong wvuéng

goc vol sol day. Khi

vat chuyén dong,

day quin vao cdt.

Biét ring khi luc

cang day la

T=20N thi so

day bi dtt va ngay truée khi day dirt, vat nho vin
niam trén mit ban.

1) Tinh chiéu dai day (khoing cach tir vat té1 giao
tuyén cia day véi C) tai thoi diém day dit.

2) Tai thoi diém day dirt, khodng cach tir tam O
ciia ban téi phuong chuyén dong cia vat biang
chidu dai day. Tinh khoang cach tir diém vat
cham dit téi truc d6i ximg cua mat ban. Lay
g~10m/s*.

Bai II. Cho quang hé nhu hinh v& H la ban mit
song song cé bé day 3cm, chiét suat 1,5; L 1a théu
kinh hoi tu c6 tiéu cy 30ecm va truc chinh vuong
géc véi mit tam thiy

: 4
tinh; vat sdng S nim i
trén truc chinh cuaa &
thidu kinh, cidch mit H 3.0cm
duéi thdm thay tinh : \
2cm. Biét rang anh cudi g_gc,,; 5
cung cua S qua quang vig

hé qua trung v6i S. Tim khoang céch tir thiu
kinh té1 mit trén cia ban mat song song.

Bai IIL. Nho vao viée bd tri thich hop, ngudi ta
c6 thé chuyén viée do dac cac dai lugng khéng c6

sA 107 THANG 07 - 2012

VAT LY & TUGI TRE
ban chit dién ti thanh
viéc do cac dai lugng dién
tr. Hinh v& dudi 1a so do
nhin tr trén xubng cua
mot cdch bé tri: Hai ban
dién cuc cua mdt tu phing
duoc dit thing dang trén
mit phing ngang nhan.
Dién tich mdi ban 1la S,
khoang cach gilta chung la
d.. Ban 1 ¢b dinh va cach dién v4l xung quanh;
ban 2 ndi @it va cé thé dich chuyén duoc nhung
luén song song véi ban 1. 2 16 xo giéng nhau, ¢6
chiéu dai ty nhién L va d6 cimg k. Nap no ty téi
hiéu dién thé U rdi ngit ngudn. Néu ban 2 chiu
tic dung cia mot 4p suat p vé phia trai sao cho
khoang céach giita 2 ban bi bién dbi chit it thi
hiéu dién thé cua tu bién d4i mét luong nho AU .

Bo qua téc dung cua lye tinh dién. Tinh ap suit p.

Bai IV. Trén Hinh 1: A, A,
AAA A, la mach kin tao

boi day din hinh vuéng nim Bl * x x |R,

trong mit phing hinh vé. S
Trong mach c6é moét tr truong A, A,
déu, huéng vao trong va Hinh 1

vuéng géc voi mat phang hinh vé. Cam ung tr B
ting voi toe do khong déi. Khi d6, dong dién cam
{mg trong mach 1a I =1,0 mA . Biét ring dién tro
2 doan A A, va A,A, bing 0; dién trd cua doan

AA 1a R =3kQ, AA, 1a: R, =T,0RQ

A A,
: ) 4. A A, T A,
X N x x® x b
+
R? & % % (@ H: i g % Rf Rz X X 4 Rr
> i g + o » x ®
x XK
A, i 4,
A, A, +(P)=
W

Hinh 2 (a,b,c)

1) Tim: hiéu dién thé U,, giita 2 diém A A, ; hiéu
dién thé U,, gita 2 diém A, A, ; higu dign thé
U,, giita 2 diém A,A, va higu dién thé U,, gita
2 diem A,A

2) Néu mot von ké dién tré trong vo cling 1én lip
vao mat phiang cia mach kin hinh vuéng trén véi
cac dadu duong va Am nhu cdc Hinh 2(a, b, c) thi
sb chi cua von ké tuong g 1a bao nhiéu?

LF
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Bai V. Mét binh cach nhiét A duoc néi véi mot
binh céch nhiét B ¢6 thé tich 16n hon hin qua
mot van. Lic ddu van déng, trong 2 binh dung
cung loai khi 1y twong & cung nhiét dé6 30°C, ap
suit chit khi trong binh B bing 2 ldn 4p suét
trong binh A. M¢ van cho khi qua tir tir téi khi dp
suat cAn bang thi déng lai. Gia su trong sudt qua
trinh déng va mo van, khi trong A va khi trong B
khoéng c6 sy trao doi nhiét. Biét ring noi ning cua

mdi mol khi U = .g.RT . Sau khi cé cén bing,
nhi¢t do khi trong binh chita A 1a bao nhiéu?

Bai VI. Khi khoang cach
tr tAm mot thién thé cé

Truc tie qeeay

khoi lugng M phan bé

déu, ban kinh R t&i mot

chat diém khéi luong m

13 r(r> R) thi thé ning TR
hip dén 1a E, =—Gﬂj’”,
trong d6 hiang s hap dan
G =6,67.10"" N.m* kg™

. Gia st thién thé 1a mot
sao notron c¢é ban kinh R=10 km, khéi lugng

M= 156M,; M,=2.0x10"kgla khéi lugng mit
tron)

1) Khi 1 kg vat chat tir vo cling bi hit téi bé mit
ctia sao notron thi thé ning hap din giai phéng ra
l1a bao nhiéu ?

2) Trong phan Gng nhiét hach, khi nguyén liéu
tham gia phan tmg c¢6 khoéi lugng m thi d6 hut
khéi 1a 0,0072 m. Héi ti 6 gitra nang luong toéa ra

foie

My do

do phan ung hat nhan cta 1 kg nguyén liéu trén
véi thé nang hip din duoe gial phéng trong ciu
hoi 1 1a bao nhiéu?

3) C4c nha thién vin hoc cho ring sao notron khi
quay tron phat buc xa dién tir lién tuc va ¢6 cuong
d6 manh nhat theo doc theo truc tir tao voi truc tu
quay cua sao notron mot géc nhon nhw hinh vé
duéi. Cdc may do trén mit dat thu duoce cde xung
bire xa tir cde sao notron voéi chu ki nhat dinh. T
nhimg diéu da trinh bay trén, tinh chu k¥ nho
nhat c6 thé cia cac xung buc xa do duoe trén mit
dat.

Bai VIL. Trén hinh vé dudi: tam gé dai C dat trén
mat ban ndm ngang; bén phai C 1a mét ban chin

18

¢6 dinh P, & bén trai va & chinh gita C dit 2 vat
nho A va B; kich thude cua A, B va do rong cia P
¢6 thé bo qua, khoang céch gitta A va B, giita B va
P déu bang L. Gia sir gitta tim gd C va mat ban
khong c6 ma sat; hé s6 ma sat nghi va hé s6 ma
sat trugt gifta A va C, gitta B va C déu 1a M khéi
luong cua A, B, C bing nhau. Lic ddu B va C
dimg yén, A bit dau chuyén dong sang phai, Hoi
cac tinh hudng sau cé thé xay ra khéng? Néu cé,
tinh téc d6 chuyén doéng ban diu v, cua A. Néu

khéng, giai thich dinh lugng nguyén nhan.

A B P
] [ C
i Tl i i T T S T L T i VT L ST T A T S A T S o
# 7 ]
' L

1. Hai vat A va B xay ra va cham.

2. Sau khi A va cham dan héi véi B thi B va
cham vo61 ban chin P,

3. Sau khi B va cham dan héi véi P, B lai va
cham véi A trén tdm gd C;

4. A roi khoi tam gb C.

5. B roi khoi tam g6 C.

PAP AN VA GOI Y

Bai L.

1) Theo phuong ngang, vat chi chiu tac dung cua
lyc cang day ludn vudéng géc véi phuong chuyén
dong cua vat nén luc cang day déng vai tro luc
huéng tAm va van toc ciia vat khong déi bang D

2 2
} E At ety %, miuv mu
Tai moi thoi diédm ta cé: T = .’X:ﬂ — o= — 0

v6i x 1 chiéu dai day tinh tir vat téi tiép didm cua
day vai edt.

Thay cac gia tri cua
m,v,;T khi day dat
ta tim dugc chiéu dai
day khi do:

x=0,60m.

2) Gia str khi day duat,
vit nim tai diém P
tren mat ban: BP la
chiéu dai day, vin toc

1:; ¢6 huéng nhu hinh vé. N 1a diém vét roi ban ;
7Z 1a hinh chiéu cua diém vat cham dit 1én mat
phiang ban.

Theodé: BP=0M =x= OM | PN .
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Khi roi mit ban, vt ¢é van tée v, . Doan NZ bing
tim xa clia vat ném ngang v6i van toc dau v, tu
.‘ZH
8

d6 cao H : ZN =v,

Ta co:

0Z = JOM® + MZ? = |JOM* +(MN + NZ)’

_ J0M2 +(JON2 —_OM?® + NZ]E

2
- \/:«:2 +[\JR2 —x* +v, ’%)

Thay sé ta duge: OZ =2,5m.

Bai II.
So do tao anh:

o
=

Diém sdng S dit trong khong <
khi, anh S, cua S qua béan x
mit song song cé chiét suit
n=1,5 dich gin vé phia ban
_n -1 b S, 4 !
4 r} S§=5%--------- L
Anh 8§, cua S, qua thau kinh i

trung vl S, 14 anh 4o nén: d' =

b o,
e

mat mot doan SS,

—(x+H+1)

Lai co: d=x+H+E—SSl=x+H+£—n—_]1H
n

Ap dung céng thie thiu kinh ta cé:
1 1 1
—(x+H +1)

f x+H+I—n—1H

n
Thay sb ta tinh duge: x =1,0cm .

Bai III.
Dién dung ban dau cua tu:
B 68,8 .
d

Sau khi nap no cho tu thi ngit
nguén nén dién tich trén tu
khéong doi va bang: @ =C,U .
Khi ban tu trai chiu tac dung
cia ap suat p, khoang cach gitra i
2 ban thay déi moét lugng Ad

" — e = L+AL
nén dién dung méi cua tu la: 0

_ &5,S
d+Ad’

Ta co:
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R=C(U+AU)=CU

££,S £€,S
AU ) = U 1
o g o ilileg o
AU Ad
—y — —
U

Theo phuong vuéng gbéc vai ban ty, lyc dan hoi
cua 10 xo can bang vdi lyc nén do ap sudt p gay
ra;

pS=2F, sin@ =2kALsinf (2)
Vi @6 dich chuyén cia ban tu la nhé nén:
. Ad
siné = T (3)
Tir (1), (2), (3) suy ra:
5 kAT N 55
- IZS ( U )
el 4, BailV. :
1) Suit dién dong tong cong
Qﬂ trong mach kin lag, theo
dinh luat Lenxo dong dién
trong mach c¢6 chiéu nhu
| A Hinh 3, theo dinh luit Ohm.
A, i.J ta co:
Hinh 3 8=I(R1+R2)=10V gl

Do tinh déi xing, suit dién dong cam Gng trén
cac canh cua mach kin hinh vuéng la nhu nhau
va bang g nhu Hinh 3. Ta cé:

g =el4=28V (2)

f—ip dung dinh luit Ohm cho 4 doan mach chira
nguén A A,; A,A; A A AA ta duge:

| A 3)
U, =IR, =e =45V (4)
[, =<0 B0 (5)
U,=IR, -5 =06V (6)

2) Vén ké mac nhu If['inh 2a: Do tLr thong qua
mach kin A V,A, A bang 0 (khéng doi) nén tong
suit dién dong cam tng trong mach kin nay biang
0. Do d6, doan mach A, A chira von ké cling chua
nguén c6 suat dién déng g nhu Hinh 4a. Ap

dung dinh luiat Ohm ta dugc:
~U,,+&-&+IR =0=U,, =IR =3V

A, A,
' Iv A4 L—|t—-ﬁf,. —]
E L Ir]f' E L tl:j 'Tn'
’ R 18y S |7 .
R.‘ E.r R: E‘} EI’
3{-. '
A

'5'; A, i

i

Hinh 4 (a,b,c)
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Vén ké mic nhu Hinh 2b: mach kin A V,4,4,
chw{ra toan bd vung khﬁng gian c6 tir truomg nén
suat dién :it@ng Cfin:j img tong cdng trong mach 1}&
&, phan bo cac suat dién déng nhu Hinh 4b: suat
dién dong trén doan mach A A, chia R la & ;
trén doan mach con lai la £—¢ =3¢, fip dung
dinh Iuat Ohm ta dugec:

Uyy—8g —~g +IR =0= U, =48 -~ IR =TV
Vén ké mic nhue Hinh 2¢: twong tw nhu mach ¢
Hinh 2a, ta duge U, = IR, ,, =0

Bai V. Thé tich binh chira A 1a V, truéc khi van
mé khoi luong khi trong d6 1a M, ap suét 1a p,
nhiét do 1a T. Ta cé:

V= rr _ p 2PV (1)
U RT

véi 4 1a khéi lugng mol cia chit khi.

Vi thé tich binh B rat 16n so véi binh A nén sau

khi mé van, 4p suét chat khi trong binh Al1a 2p,

vi vdy nhiét d6 mdi la T’ va khéi luong mdéi 14

M'. Ta cé:

M':z‘up?? (2)
RT
Khbi lrong chat khi tir B vao A la:
Viz 1
AR = W = M =8 S 3
R (T’ Tj %)

Gia sir luong khi nay khi & trong B chiém thé tich
AV thi:

AV =22 gy 0

2up
Vi 4p suat va nhiét do cua khi trong B c¢6 thé coi
la khéng doi, dé can bing 4p suét gitta A va B,
chét khi trong B phai thuc hién mét cong 1a:

W =2pAV (5)
Tir (3), (4), (B) cé;
W = pv(g——q (6)

Bién thién néi ning cua khi trong A 1a:

aU=~ﬂ£2,5R[T’—T) (7
7

Vi khong c6 sy trao d6i nhiét véi méi truomg
ngoail, theo Nguyén 1y 1 Nhiét déng luc hoc ta c6:

W =AU (8)
T cac cong thire (2), (6), (7) va (8) ta cb:

-@-1] = 2.2,5[1 —3]
T T

Thay s6 ta duge: T' = 353K .

20

Bai VI

1) Theo dinh luit bao toan co ning, thé ning luc
hip din giai phéng ra khi vat c6 khéi lugng m &
xa vO han bi hit t61 sao notron 1a AE, biang bién
thién thé ning lwc hap din gitta diém diu va diém
cubi:

0 [_ EMM_EJ

AE, R | GM

m m R

ﬂ—El ~2.10°J.kg™
m

2) Trong phan Gng nhiét hach, méi kg nhién liéu
phan ing téa ra mot nang lugng 1a:

Thay sb vao ta duoc:

t =0,0072¢*
m

Nhu vay ti s6 ning luong can tim 1a:

AE,Im 1

AE Im 31
3) Khoang thoi gian gitta 2 14n thu duge xung
dién tr manh nhét tir sao notron chinh 1a chu ky
ty quay cua sao notron.
Khi toc dé tu quay cao, luc huémg tam déi véi mot
phén tir khéi luong Am tai xich dao cia sao khong
thé 16n hon lyc van vat hap din tdc dung 1én né dé
vit chat trén bé mit sao khéng bi vang ra khoi
sao, lam sao tan v&. Do d6:

Ama’R < %?H-
Ma: w = Z—H
»
3
Suy ra: > 2
y 297 Ti6
Thay s6 ta duge:  72>4,4.107s

Vay chu ki nhé nhét cua cuong do xung dién tir 1a:
4,4x107%s.

Bai VII.

1) Xét trong hé qui chiéu phong thi nghiém. Gia
st B dung yen so v6i C, ta c6: a, = a,.

¥

A Fis !
i o |

P

A
L . ., rl
l .
= =

, £L
Theo phuong ngang:
- A chiu tédc dung cia luc ma sat truot:
F., = umg.

C chiu tac dung cua luc ma sat truot:
F,. = pmg va lyc ma sat nghi Fg_.

B chiu tac dung cua luc ma sat nghi:
FCB=FHC'
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Theo dinh luit IT Newton ta co:
Umg =ma,
pmg — Fye = ma

F., =maz =ma,

1
= :—éymg < umg

Luc ma sat nghi nho hon luc ma sat nghi cuc dai
nén thuc té B dimg yén so vi C nhu da gia thiét
tren.
Xét truong hop gidi han: A chuyén dong vira vin
té1 vi tri cia B nhung khong xay ra va cham. Khi
d6, A, B, C ¢ cung tée do v, , theo dinh luat bdo
toan dong lugng:

mu, = 3mu, (1)
Mit khac, ning luong trong hé tiéu tén do cong
cua lye ma sét trong chuyén dong twong doi gitra
A va C. Ap dung dinh luat bao toan ning luong ta
co:

%mug —umgL = S%muf (2)

Tu (1) va (2) = v, =+/3ugL

Ta thay: khi téc d6 ban dau ciua A la: v, =/3ugL
thi A vira vin khéng va cham voi B, con néu
U, >+/3u8L thi s& c6 va cham gitta A va B. Vay
diéu kién dé xiy ra va cham giita A va B la:

U, > 3ugL (F).
2) Khi van tbéc dau v, thoa man (¥) thi xay ra va
cham dan hoi gifta A va B. C6 thé chimg minh
duoe (Ban doc ty chimg minh) khi 2 vat cung khéi
lwong va cham thi ching trao d6i vin toc cho
nhau. Tac la trong truong hop nay thi sau va
cham: A ding vén con B chuyén dong vai tée do
vy =vu,. Do do, ta c6 thé col nhu sau va cham, A
“suyén qua B” va tiép tuc chuyén dong nhu ci.
Dé tim diéu kién B va cham vé1 P, ta st dung thu
thuit nhu y trén, tic la xét trudng hop tél han dé
B viua van té1 P thi ding lai, Khi d6, A, B, C cé
cung toc do v,, theo dinh ludt bao toan dong
luong:

mv, = 3mu, (3)

Lap luidn tuong tu v trén, cong cua lgyc ma sat
thue hién trén quang duong 2L; theo dinh luat
bao toan nang luong ta co:

%mug — umg2L = 3,%mu§ (4)

(3) va (4) = U, =+/6ugL

Vay, diéu kién dé B va cham véi P 1a :

U, >/6ugL
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3) Khi van toc dau v, thoa man (**) thi xay ra va
cham dan héi giita B va P.
Xét h¢ qui chieu phong thi nghiém. Ngay trudc
va cham, 3 vit cung chuyén déng sang phai ; goi
toc d6 cua 3 vat tuong ungla: v, ,; v, v, thi:
Up = Uy Vg -
Ngay sau va cham dan ho6i, B va C trao doi vin
toc nén toc d¢ 3 vat tuong ung la: v,,; Vg Uye
thi

Viy nén:

Use =Uip 5 Upp = Ui T Uy T Usy
Uge = Vgy = Ugp -

Sau va cham, xét trong hé qui chiéu gin véi C: A
va B chuyén déng sang trai véi cing van téc nén
A va B khéng thé tiép tuc va cham duge nira.
4) Pé A roi khoi ban C, ta xét truong hop giél han
A dén dau trai cua C thi dimg lai. Do sau va cham
sitta B va P thi A va B ¢6 cing téc do nén khi dé
B dén chinh giita ban C va cling dimg lai. Khi dé,
A, B, C ¢6 cing téc do v,, theo dinh luat bao toan
dong luong:

mu, = 3mu, (5)
Trong truong hop nay, cong cta luc ma sat thuc
hién trén tong quang duong 4L d6i véi 2 vat A va
B. Theo dinh luét bao toan nang lugng ta c¢o:

%mug — umg4lL = 3%—:?11:? (6)

(5) va (6) =y, =+12ugL

Vay, diéu kién dé A roi khoi C la:

v, >+/12u8L R,
5) Khi van téc dau v, théa man (***) A ro1 khoi
C. .
Trong hé qui chiéu phong thi nghiém, toc doé cua
A va B ngay truée khi A ro1 C tuong tng la
Usas Vap thl vy, =0, . Ap dung dinh luit bao toan
nang lugng ta co .

%mug — umg4L = %Zm,ugﬂ + %musc (7)

Theo dinh luat bao toan dong luong:
mu, =2mu,, + mu,, (8)
Sau khi A roi C, chi con B tiép tuc chuyén dong
sang trai so vol C. Ta lai xét truong hop té1 han
khi B vira vin dén dau trai cua C thi dirmg lai. Lic
dé, toe d6 ctia B va C biang nhau va bang v, .
Ta xét hé gom B va C tu Itic A roi khoi téi lae B
dung lal & d4u trai cia C. Theo dinh luat bao toan
dong lrong : _
MU, + MU, = 2Mu, (9)
Phuong trinh bao toan ning luong viét tir lic A
roi C dén lic @6 1a:
L e AR s

1
— MUy, +§.?’HU3C — umgL = 2.§muf

5 (10)
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Tir (9), ta rat ra v, réithay vao (10) ta dugc :

(U5 V5o ) =4umL (11)

T (8) va (11) ta duge :

3Usp = Uy + \/@

3V, =V, —24/4ugL
Thay (12) vao (7) ta tim duoc:

U, =+/16ugL

Nghia 1a khi: v, =16ugl thi vit B vira vin
khéng thé roi khoi con khi:
U, >+/16ugLl B s& roi khoi tim gb C, vay diéu
kién @é B roi khoi tdm g8 C 1a: v, > /16ugL .

1=~ Tiép theo trang 25

» center of mass: khm tam

(12)

tam g6 C,

¢ momentum: dong lugng, xung hru;ing'

o away from the wall: di ra xa tunrng

e guarantee; dam bao o _

e only one lmpa{:t. between ...: chi c6 mot va
cham g’iﬁa

® center-uf-mass (CM) reference: he quy
chiéu khéi tam

s Galilean veloclty transformation; phep
bién ddi van toc Gahleu

= substitute: thay the

¢ total momentum: dong lwong toan phan

¢ initial kinetic energy"&ang'nﬁﬁg ban dau
s potential energy: thé nang -

& iabﬂratnry frame (lab frame) he (quy
chiéu) phong thi nghlem

e compression: nén
» lab frame: :

» vibrational energy of the system: nang
Im:mg dao dc;mg cia hé '

- GOC TRANH HU!-
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TIENG ANH vATLY'

DE THI TUYEN SINH THPT
THANH PHO PHUC CHAU
TRUNG QUOC NAM 2009

Diém toi dal00 diém,
thoi gian lam béai 90ph.

I. Logi cdu héi chon mjt dap an (14 cdu, moi
cdu 2 diém, tit ca 28 diém):

1. Sy hinh thanh bing 13 dang bién ddi trang thai
A. nong chay B. dong két
C. hoa long D. ngung tu

2. Trong giai doan tén lira day tau v tru 1én cao,
phi hanh gia ngéi yén trong ca bin. Nhu vay la
phi hanh gia dimg yén d6i véi:
A. Mt Troi

C. Mit Trang

B. Trai Dt
D. Tau va tru

3. Trong 4 hién trugng & Hinh 1, hién tuong duoc
tao ra nh¢ sy truyén thiang ciia 4nh sang la:
A.Hinh 4nh khom tric nga trén mit nude
B. Mit nudce “bé gay” canh cay

C. Bong ban tay

D. Hoa & trong guong

Hinh 1

4. Con s6 gin véi thue té sinh hoat nhit cia moi
nguol la;

A. Nhiét d6 binh thuong cia co thé ngudi 1a 37°C
B. Téc d6 trung binh cua nguoi khi bude di binh
thuong 1a 10m/s

C. Chiéu dai bt chi 2B méi 14 30cm

D. Hiéu dién thé lam viée binh thudng cua tivi 1a
380V

5. Bién phap sir dung dién khéng an toan la;

A. Ngit ngudn dién dé tranh ngudi vo ¥ tiép xic
vol dién.

B. Néi dit cho vé may kim loai

C. Kip thoi thay day dan bi hong

D. Vin thdo 4 cim dién khi tay dm.

6. Truée khi bin cung, vin dong vién can kiém
tra tinh chat gi cua day cung?
A. Tinh dan hbi

C. Tu tinh

B. Tinh dan nhiét
D. Tinh din dién
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7. Trong céc hanh dong & Hinh 2, hanh djng lam
giam 4p suat la:

A. Cit lia mach bing dao.

B. Cét qua trimg luc bang day chi.

C. Dung kim théu hoa.

D. Lét tay bang gidy day.

Hinh 2

8. Truong hop lam tang ma sat la:

A. Gim xe déy hang c6 banh xe.

B. Dé gidy dép cé van hoa 1561 16m khéc nhau.

C. Truc chuyén déng ciua ghi dong xe dap c6 mot
16p dau md.

D. Giita nude va thuyén chay dém khong khi ¢6
tang dém khong khi.

9. Thiét bi 1am viéc theo nguyén li cam img dién
tir la:

A. Chuong dién
C. May phat dién

B. Quat dién
D. May tang am

10. Trén Hinh 3, cong cu thudc loal don bay thiét

vé luc 1a:
A. Kéo B. M& ntt chai
C. Nhip D. Kim.

Hinh 3

11. Nhan xét ng6 nhian la:

A. Dung éng hut c6 thé kéo 1én duge céac vét la
nho tac dung cua 4p suat khi quyén.

B. Khi dimg dén tau phai dung cach dudng tiu
tréen 1m thi mé&i an toan.

C. Trong kho ch@a dim, vi cdc phan ti dém
chuyén dong hdn dén khéng ngimg nén hoi dim
bée 1én 1am cho khé tha, phai dé phong.

D. Do nhiét dung riéng ctia nuéc nho hon nhiét
dung riéng cua dit nén nhiét dé mién duyén hai
16n hon nhiét do trong dai luc.

12. Mot cde nuée cam chua day, miéng coc bit kin,
duge dat thing dung (Hinh 4A), sau do lai dat coc
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dao nguge lai (Hinh 4B). Ap luc cua nude cam 1én
ddy cbc & hai lan dit nhu thé tuong tng la
P4 va Pp. Quan hé dung la:

A . Pya> Pp B. P4 < Ps
D. khnng co phucmg phap xac dinh.

C. Pa= Pg

Hinh 4

13. Trén Hinh 5: hai diu 16 xo c6 thé co gian dé
thay dbi diém tiép xtc cua bién tré con chay P; R,
13 dién tré cb dinh. Khi déng mach va ap lue F
ting thi khd nang nao s€ xay ra:

A. 56 chi am pe ké tang, s6 chi von ké giam

B. Sé chi am pe ké giam, s6 chi von ké ting

C. S6 chi am pe ké va von ké déu ting

D. Sé chi am pe ké va von ké déu giam.

3

Hinh 5
14, Trén Hinh 6: dén L, va L,c6 chir dé tuong

ing la “6V 6W” va “ﬁV 3W”. Déng khoa S, ti sb
s chi trén hai von ké A va B la:

. e | B 1.2 2 3 Doazl

II. Loai cAu héi dién chd tréng (6 cdu hdi,
mdi ché tréng mat diém, tit ci 14 diém)

15. GO chiéng la tao ra ............... trén mat
chiéng, sau d6 duge truyén qua ................. to1
d6i tai ngudi nghe. Sau d6 nho vé tinh truyén
BOHE cossvwssmmnins di khép noi trong toan quoc.

16. Céc bong dién, tivi, quat dién trong mach dién
gia dinh déu mac .......... Vao ngay cuol thang 4,
s6 doc trén cong to mét nha ban Lam la 2708,7
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kW.h. S&6 doc trén
cong to mét cudi
thang 5 nhu Hinh 7.
Dién nang nha ban
Lam tieu thu trong
thang 5 la...... kW.h.

Hinh 7
17. Trong ky kiém tra

kW.h

220V 10(20)A 50Hz
3000r/kKW - h

thé dyc ndm 2009, ban Vi chay 50m hét 8s thi
van toc trung binh trén quang duong chay 50m
L e e De i i ma ban Va khi cham

dich khéng thé dirng ngay lai duoe.

18. Trén Hinh 8: téng
khéi luong tuong va bé
twong 14 7.10°kg dé twong
hinh vuéng c& 50 mét
vubng, tirc 1a tong trong
lugng cua twong va dé la
...... N, 4p suit trén mait
dat 1a....0v0eee.. Pa

(ldy g = 10m/s2).

Hinh 8

19. Dung bo rong roc dé
nang vit trong luong
5N, lén cao 10ecm véi
van tdc khéng ddi nhu
Hinh 9. Pau day chiu
Ipc catig F la.cioviis N va
dau day dich chuyén
duoc doan dudng
hiéu suit
ciarongroclan =........

Hinh 9

20. Trong so d6 mach
dién ¢ Hinh 10, dén L ¢4
ghi “3V 0,9W” va bién
tré con chay ghi “20
1A”, thang do cta von
ké 14 0 d&n 3V. Nhu vday khi dén sang binh
thuomg thi dong dién qua den la....... A. Néu hiéu
dién thé ngudn la 4,5V thi gié tri téi thidu cua
bién tré la.......... dé bao dam an toan cho mach

dién.
R
3 R

(1)
A
A

| &

Hinh 10 (xem tiép ky sau)
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Problem: A system consists of two blocks of
known masses M and m (M > m) connected by a
light spring. The system slides toward a wall
along a frictionless floor at the speed v as shown.
What is the maximum potential energy U of the

system after it bounces off the wall?
— v

Voo .

Solution: Model and additional assumptions:
In addition to the frictionless surface, if we want
to compress the spring as much as possible (to
store the maximum possible potential energy
post-collision), I assume that

1. The collision between the larger mass and the
wall 1s perfectly elastic.

2. The spring will compress the maximum
amount without the links of the spring colliding.
3. Mechanical energy is conserved before and
after the collision (i.e. no friction or air drag
losses anywhere). Note that the solution to this
challenge does NOT require the spring to obey
Hooke's law - merely that there be no loss of
mechanical energy from the masses + spring
system (for maximum spring potential energy).
This is a classic problem for breaking up into
stages and applying appropriate conservation
laws to each stage.

Stage 1: Rapid, perfectly elastic collision of

the larger mass with the wall.

Assuming that the collision between the mass M
and the wall is perfectly elastic and rapid (such
that there is hardly any time for the spring to
compress or transmit information about the
collision to the smaller mass), the immediate

post-collision state of the masses-spring system
looks like this:

The larger mass M undergoes a velocity reversal
and is now traveling to the right at +v, while for
that instant the smaller mass m 1s still traveling
to the left, with velocity —v, with the spring still
uncompressed.

Stage 2: Post-collision motion of the center of
mass
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We know that on this frictionless surface, the
center of mass will obey Newton’s first law after
the collision, and the system momentum will
remain constant as no net external force acts on
it. To find the center-of-mass velocity v, , we

can start from its definition as follows:
(ZimE)UﬂM =D .my, > (M+m)vg, = Mv—-mu

) (M ~ m] 1)
(.8 Uy =—0
M (M +m)
where, since we are told that M > m, it follows
that v, >0, lL.e., the system moves to the right,

away from the wall. (This also guarantees there

will be only one impact between the system and
the wall.)

Stage 3: Vibration of the mass-spring system in
the center-of-mass reference frame. If we walk
alongside the system at + v, , we would see the

two masses vibrating about their center of mass.
In this CM reference frame, the initial velocities
of each mass are given by a Galilean velocity
transformation, i.e.,

_ 2m
=) =g v m)

rh
(0 =ve) = Gar o m)

where 1 have substituted for v,, from Eq. (1).

v for M

v for m,

Note that the total momentum of the system =0
in this frame. Therefore, in this CM frame, the
initial kinetic energy of the system is given by:

I’ 1 1

OM initial — EM(U ~Uem )2 i Em (_U —Uon ]2

oM Mm

1 om Y ., 1 = g :
=M vt +—m v =2——v
2 \M+m 2 \M+m (M +m)

Staying in this reference frame, the vibration of
the spring will exchange this initial kinetic
energy for spring potential energy, so if we wait
until both masses come to rest (as they must in
the CM frame, where the total momentum = 0 at
all times), at that instant the spring will have its
maximum compression, and all of this kinetic
energy will be stored as spring potential energy.
The solution to the problem 1s therefore:

Us,max = Kcm,mn:'af = zm“ﬂ%%”z
Checking the solution: Is mechanical energy
conserved in the laboratory frame? We can check
this answer by transforming back to the
“laboratory” reference frame at this instant
when the spring has maximal compression, and

s& 107 THANG 07 - 2012

VAT LY & TUGI TRE

both masses are stationary in the CM frame.
Then both masses will appear to move at v,,, , In

the lab frame. The lab frame kinetic energy at
this moment is then 1!2(M+m)u The

spring’s compression and potential energy have
the same values in both frames, so if I add the
lab-frame total kinetic energy to the spring’s
maximum potential energy (which equals the
vibrational energy of the system), the total
mechanical energy is, in the lab frame:

oME "

1
Emecia,iab T E(M 2 m) U??M * Us,max

1 Mm
= —2-(M +m)vgy, + 2WUZ

--(Mz—zmM+m2]+2mM
7 (M+m)

E(Mr2 +2mM+m2)

2 s 1 2
(M+m) U 2(M+m)u

where as before, I used Eq. (1) to express v, In

terms of v. This verifies that the post-collision
mechanical energy is equal to the initial kinetic
energy of the two masses before the collision,
since they were both traveling at a velocity —v
towards the wall. So as we required, for this two
mass+ spring system, the total mechanical
energy of the system was conserved before and
after the collision.

connected by a light spring: néi véi nhau
bt mot 10 xo nhe

e at the speed ...: véi van toc ...

s potential energy: thé ning

» bounces off the wall: nay kho1 tuong

o additional assumptions: céc gia thiét phu

e In addition to: ngoaira

o as much as possible: nhiéu nhat c6 thé

e« post-collision: sau va cham

» perfectly elastic: dan héi tuyét déi

o a classic problem: mét bai toan kinh dién

s breaking up into stages: tach thanh cac
gial doan

s reversal: ngugce lal

o for that instant: ¢ thoi diém dé

TU MOI

(Xem '_t!é"b'_trang 22) ==
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GIAI THOAI VE CAC NHA
VAT LY NOI TIENG

NHUNG BO OC KHUNG

Khi to1 con la sinh wvién sau dai hoc ¢
Princeton, t61 da la tro 1y nghién ctu cho John
Wheeler. Ong giao cho t6i mot van @é dé lam,
nhung né qui khé nén céng viée cia toi ching di
dén dau. Vi thé, to1 quay lai vd1 y tudng ma to1 da
c¢6 tir hoi @ MIT. Y tudng nay 1a electron khong
tac dong lén chinh minh, chung chi tac dong lén
cac electron khiac.

Cé vin dé nhu thé nay: khi ban kich déng miét
electron, né birc xa nang lugng, va nhu viy cd su
tiéu hao. Pidu nay nghia la phai cé mét luc téc
dong lén ndé, va luc nay phai khac nhau gita hai
truong hop, hat mang dién va khéng mang dién.
(Néu luc 1a hoan toan nhu nhau trong hai truong
hop, khi hat mang dién va khi khong mang dién,
thi trong moét trudng hop s& ¢6 tiéu hao nang
Irong, con trong truong hop kia thi khong. Ban
khong thé cé hai 161 giai khdc nhau cho cling mdt
bai toan).

Ly thuyét dugc thira nhan rong rai la su téc
déng cua electron lén chinh minh da gay ra luc
d6 (duoc goi 1a lue phan lai bie xa), nhung t61 lai
chi cd céac electron tac dong lén cac electron
khéc. Vi thé, t6i da nhan ra 14, & thoi diém d6 toi
dang gap kho khan. (Khi ¢ MIT t61 da nay sinh ¥
tuong ma khéng dé ¥ dén van dé d6, nhung khi ¢
Princeton thi toi da biét né).

T61 nghi la: té1 kich dong mot electron, né sé
lam céc electron gan d6 bi kich thich, va hiéu tmg
nguoc tir cac electron gin d6 1a ngudn gbc cua luc
phan lai bire xa. Thé 1a t6i lam mot vai tinh toan
va mang dén cho Wheeler.

Wheeler néi ngay lap tie, “A, didu d6 khéng
dting, bai vi né thay déi theo nghich dao caa binh
phuong khoang cach tir cac electron khac, trong
khi dang 1é ndé hoan toan khong phu thubc vao
cac tham sé nay. N6 ciing phai ty 1& nghich vdi
khéi luong va ty 1é thuin véi dién tich cua
electron khac”,

T6i nghi chic 1a 6ng dy dd lam tinh to4dn nay
rdi, diéu dé lam t6i buén. Chi sau nay téi méi
nhén ra ring moét ngudi nhu Wheeler ¢é thé ngay
lap tirc nhin ra tit ca nhimg thie d6 khi ban dua
bai todn cho 6ng 4y. Téi phai tinh todn, con ong
ay ¢6 thé nhin thay.

R6i 6ng dy néi, “Va né sé bi tré - séng quay lai
mudn - cho nén tat ca nhitng gi em mé ta 1a 4dnh
sang phan xa”.

“O! Tat nhién roi”, t6i dap.
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“Nhung doi day”, 6ng 4y néi. “Gia st né quay
lai bang nhimg séng sém - phan tng nguoc chidu
thoi gian - thé thi né s& tré lai ding lie. Ching
ta thiy hiéu ung thay déi nghich dao véi binh
phuong khoang céch, nhung gia st ¢6 rat nhidu
electron, trong toan bd khéng gian, thi s
electron ty 1€ voi binh phuong khoang cach. Nho
thé, c6 thé ching ta s& lam cho né bu trir nhau
hét”.

Ching t6i tim ra la c¢6 thé lam duoc didu doé.
Két qua rat dep va rit phu hop. N6 1a mot 1y
thuyét ¢b dién va cé thé 1a ding, mic du né khéc
véi 1y thuyét quen thuée cia Maxwell hay
Lorentz. N6 khéng gip bat ky ric rdl nao vél sy
phan ky cua tu twong téc. That tai tinh. Né cé
tdc dong va tré, tién va lui theo thoi gian -
chung téi goi né 1a “nhitng thé ning nua-sém-
nira-mudn”.

Wheeler va t6i nghi bai toan tiép theo nhim
vao dién dong luc hoc luong tir, & d6 vén cé nhimg
khé khan (to1 nghi) lién quan vél sy tu tac déng
cua electron. Ching t6i hinh dung, néu ching toi
c6 thé loai bé khé khian nay trude tién trong 1y
thuyét c6 dién, va sau d6 xay dyng mét 1y thuyét
lugng tir thoat khoi kho khan d6, thi ching toi sé
c6 thé chinh sua lai ca Iy thuyét luong ti...

Lic 4y chung t6i da c6 duoc mot 1y thuyét cd
dién ding dan, Wheeler bao, “Feynman, em con
tré, em nén lam mot xémina vé van dé nay. Em
can ¢6 kinh nghiém trong viée trinh bay béo céo.
Trong khi d6, toi sé gial quyét phan 1y thuyét
lugng tir va sé trinh bay xémina vé vin dé d6
sau’.

Va dé 1a béo cdo chuyén moén dau tién cua toi.
Wheeler da thu xép véi Eugene Wigner dé dva
no vao lich xémina thuong lé.

M6t hodc hai ngay trudc xémina, téi nhin thiy
Wigner ¢ hanh lang. “Feynman”, 6ng néi, “toi
nghi vin dé em dang lam v6i Wheeler rit thu vi,
nén téi dd moi Russell dén du xémina ”. Henry
Norris Russell, nha thién van hoc 16n, néi tiéng
ngay iy s& dén du xémina cua toi !

Wigner tiép tuc. “T6i nghi Gido su von
Neumann cing s& gquan tam”. Johnny wvon
Neumann 14 nha toian hoc 16n nhit & d6. “Va
Gido su Pauli tir Thuy Sy dang viéng tham, ding
dip qué, nén t6i cling moi ca Gido su Pauli én” -
Pauli 1a mot nha vat Ij rat néi tiéng. - nghe dén
d6 mit toi chuyén sang mau vang. Cudi ciing
Wigner bao, “Gido su Einstein rit hiém khi dén
dy xémina hang tuan cua ching ta, nhung van dé
cua em tht vi dén muc t6i da dic biét moi riéng
ong, cho nén 6ng 4y ciing s& dén du”.

Dén lic d6 mit t6i chic 1a chuyén sang mau
xanh, béi vi Wigner phai tran an, “Khéng, khéng
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sao! Dimg lo ling gi! Tuy nhién t6i mudén bdo
trude cho em biét: Néu Giao su Russell co ngu gat
- va chic chin 1a 6ng iy sé ngu gat - thi diéu dé
khong ¢o nghla 14 xémina toi. Ong dy ngu trong
tit ca cdc xémina. Mit khéc, néu Gido su Pauli
git ddu lién tuc, duong nhu té ra dong ¥, trong
sudt budi xémina, thi cling ding dé ¥. Gido su
Pauli bi 1iét”. i

T6i dén gip Wheeler, ké tén tat ca nhimg nhan
vat by, ndi tiéng s& dén nghe bio cdo ma 6ng ay
bao toi trinh bay, va néi voi 6ng 4y rang la toi rat
lo vé diéu dé.

“Seé 6n thoi”, 6ng néi. “Pung lo gi ca! T6i sé tra
11 tat ca cac cau hoi”.

Thé 14 t6i bat tay vao chudn bi bao cdo. Dén
ngay xémina, to1 di vao phong va lam cai viée ma
bon tré chua c¢é kinh nghiém trinh bay bao cao
thuong lam — téi viét qua nhiéu phuong trinh 1én
bang. Ban thiy diy, mdt tay non not s& khéng
biét néi nhu thé nao, “T4t nhién, né thay déi ty 1é
nghich, va cAi nay sé thé nay ... 7 béi ngudi nghe
da biét tong ca roi; ho ¢é thé nhin ra né. Nhung
anh ta khéng biét. Anh ta chi ¢ thé dan né ra
bing céch truc tidp lam céc phép tinh - va thé 1a
ca dong phuong trinh.

Khi t6i dang viét nhimg phuong trinh nay 1én
diy ca bang trudc gid bao cdo, Einstein bude vao
va néi rit nhe nhang, ‘Xin chéo, t6i dén du
xémina cua em. Nhung trude hét, tra ¢ dau nhi?”

T6i chi cho éng 4y, va tiép tuc viét cdc phuong
trinh.

Roi dén gid xémina, va day la nhimg bé éc
khing dang & trude mat téi, sy cho dei! Bao cao
chuyén mon dau tién cta toi, va téi cé nhimg
thinh gia nay! Téi tham nghi 1a ho s& cho téi vao
mot c4i may vat! Téi con nhé nhu in d& nhin thay
hai tay minh run run khi ho 1dy nhitng ghi chép
ctua to1 ra khoi cail phong bi mau nau.

Nhung rdi mot didu ki diéu xay ra, nhu né da
lap di lap lai trong cudc doi to1, va vé to1 do la
mét may mén 16n: dén khoanh khic t6i bat dau
nghi vé vét 1§, va phai tip trung vao diéu minh
dang giai thich, thi khéng cé gi khéac trong dau
toi ca - T61 hoan toan mién dich v&i cam giac lo
so. Thé nén, sau khi bit diu trinh bay, t6i khéng
con biét ai dang & trong phong nita. Téi chi giai
thich nhirng ¢ tuong ctia minh, chi ¢é viy.

R6i phan trinh bay két thic, va dén lte danh
cho céc cAu hoi. Mo dau, Pauli, ngdi canh
Einstein, dimg 1én va noi, “T'é1 khong nghi la 13?r
thuyet na}f ca thé dtng, vi thé nay, va thé nay, va
thé nay,” réi éng quay sang néi vdi Einstein,

“Ong co dong y khnng, Gido su Emstem'?”
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CAM BIEN
PE CHUP ANH MAU

Nguyén Xuén Chanh

1) Chup anh mau dung b{ loc Bayer.

Trong may anh k¥ thuét so, & vi tri tao anh cua
théu kinh, thay cho phim nguoi ta diing cam bién
anh. D4 14 mo6t phién ban din trén d6 cé chia
thanh nhiéu 6, mdi 6 tmg véi mot phan tir anh
(pixel - picture elecment). Mdi 6 ciia cim bién anh
¢6 nhiém vu thu nhin anh sing dén bién thanh
dién tir (quang dién tir), s6 lwong nhiéu hay it 1a
tiy thudc vao cuong dé anh sang dén manh hay
yéu. __Bé tri do duoe s6 dién tu sinh ra d6 (dudi
dang dién tich hodc dong dién (ng vdi vi tri cua
timg 6 tirc la c6 duoc cuong dd sang ttng vi ting
phan tir anh cia vit cdn chup, @6 chinh 1a dir lidu
cta anh ky thuat 6, tir d6 in ra duoc anh that.

Ta da biét ¢6 hai loal cam bién anh phd bién 1a
cam tng CCD va cam bién CMOS (da néi &
VL&TT b6 77/2010). Chi v6i cam bién anh CCD
hode CMOS sé chi chup duge anh den tring khéng
chup duge anh mau vi muén cé anh mau phai cé
duoc cuong dd sang rng v tirng mau do, luc, lam
cia phan tir anh tie 14 cua anh sdng dén ting 6
ciia cam bién. D61 véi may anh s6, vi yéu cau gon
nhe nén phé bién 1a dung bé loc Bayer dé chup
anh mau. VL&TT s6 79/2010 da néi vé bd loc
nay. O day xin nhic lai vai dic diém cua céch
diing bo loc Bayer dé thay rd nhimg wu viét cia
cam bién kiém bé loc Foreon X3, mot thanh tuu
img dung vat ¥ & k§ thuat chup anh sé.

O cach chup anh mau dung bo loc Bayer (hinh 1)
phia trén cia cam bién (CCD cling nhu CMOS)
nguoi ta dat bo loc Bayer sao cho cace 6 cua bg loc
nam dtng trén céc 6 cia cam bién. Ta biét rang
mdi 6 cud bo loc Bayer 1a mét tdm loc nho, chi cé
mot mau co ban do, luc hoac lam di qua. Do dé
mdi 6 cua cam bién dit dudi thim loc @6 chi ghi
duge cuong dé anh sang cia mét mau co ban
chidu dén. Thi dy 6 cia cam bién dudi tim loc
mau doé chi ghi duge cuong dd cua anh sang mau
do dén 6 d6 con cuong dd anh sang mau luc va
mau lam 1a khéng ghi duoc. Muu meo ¢ bd loc
Bayer 1a bd tri mau cta cac 6 sao cho quanh 6
mau nay thi ¢6 ciac 6 mau khae, thi du quanh 6
mau doé thi ¢é cde 6 mau luc hodc mau lam phan
b6 theo mot quy tic nhat dinh. Vi vay thi du cac 6
cam bién dudi tAm loc mau d6 chi ghi duge cuomg
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d6 4nh sang mau do, ¢on dbi véi hai mau con lai
la luc va lam ta c6 thé tham khao cuomg dé anh
sang mau lue, mau lam ghi 6 cidc 6 mau luc, mau
lam quanh d6 dé gan thém cho 6 tng véi mau do.
Véi cach lam d6, & mbi 6 cam bién sé ¢6 du cudng
dd sang rmg vdl mau do, mau luc va mau lam tire
la da ba mau co ban.

snaEn
ERER
RERN
| & & B |

Hinh 1. a) O cach ding bé loc Bayer, cdc tam loc
mau nam trén cde 6 cua cam bién.

b) Moi 6 cia cam bién chi nhan dwoc mét mau cua
anh sang den.

¢) Voi cdach dung bé loc Bayer, méau dé va mau
lam chi ¢6 25% la cam bien nhédn duoe,

mau lyc cam bien nhdn dwoc 50% (6 bo loe Bayer
50 6 mau lyc gap déi s6 6 mau do

hodac mau lam)

Uu diém cta viéc chup anh mau theo cich nay 13
b loc Bayer gon nhe, ré tién, thuc té chi cin in
phun cic cham vuong loc méu 1én cam bién. Tuy
nhién dung bo loc Bayer ¢6 hai nhuoc diém.

Mot 1a giam d6 nhay: Anh sang ba mau dén mbi 6
clia cam bién thi bi loai di hai, chi do, liy sé lidu
ing vél mot mau, hai mau con lai bo di khong
dung.

Hai la chi thyuc sy do Gmg v61 mdét mau, hai mau
con lai 1a gén ghép ma gan ghép rit d& khong
trung thuc vé mau. Thue té tir khi tim loc Bayer
ra doi, c6 nhiéu muu meo dé gdn ghép mau cho
trung thuc hon, anh mau méay anh s chup cang
ngay mau cang dep hon nhung con nhidu diéu
chua khic phue.

2) Ciam bién kiém loc mau Foveon X3.

Foveon X3 1a cam bién anh cho may anh sé do
hang Foveon (nay la mét bd phin cua tip doan
Sigma) thiét ké va céc cong ty National
Semiconductor va Donghu Electrics ché tao.

Nguyén 1y hoat dong cia cam bién nay dua trén

ddc diém hé sb hép thu 4nh sdng cua silic phu
thude vao bude séng.
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("im bién Foveon X3
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Hinh 2. Hap thu énh sdng theo buée song va cam
bién Foveon X3.
Hinh 2Za v& dd sdu ma anh sang di duoc trong
mau silic: mau do di duge sAu nhéit, mau luc di
duge it sdu hon, con mau lam di sdu duge it nhit.
Vi vay néu bd tri cdc cam bién ¢ cic d6 sau khac
nhau nhu vé & hinh 2b, tir cdc s6 liéu ma céc cam
bién do, lye, lam thu duoe, c6 duoe truc tiép ba
mau co ban tng véi mdi 6 cua cam bién ma khong
can phai gan ghép gi ca.
Nhu & hinh 2 ¢6 ghi, kich thudc mdi 6 cam bién
Foveon X3 la dién tich ¢& 7 x 7 micromet vuéng
va day ¢& 5 micromet.
Dé so sdnh véi cam bién dung tdm loc Bayer,
hinh 3 cho thay nhitng vu diém cia cam bién
Foveon X3.

Hinh 3. a) O Foveon X3, dnh sdng truc tiep den
toan bé dién tich cam bién.
b) Vi silic hap thu dnh sdng tiy thuéc bude séng,
cam bién ¢ maéi lép ehi nhén
dirge anh sang mét mau.
¢) Chi ¢6 ¢ cam bién Foveon X3, cde cam bién
nhan dwoc ca ba mau do, luc, lam.

Cam bién anh Foveon X3 ré rang 1a cé wu diém vé
ky thuat dé chup anh mau ¢ may anh sé. Cdc nha
ky thuit dang nghién ctu cai tién véi hi vong dén
mot ngay ndo dé sé thing cdc loai cam bién
CMOS va CCD dung b loc Bayer.

Nhitng may anh s6 loai tét hién nay ding cam
bién Foveon X3 thudong ghi dic diém cua cam bién
thi du nhu 2640x1760x3 =4,7x3MP . Y nghia
nhimg con s6 @6 la:

Cam bién cé 2640 6 theo hang va 1760 6 theo mot
cot tic 1a tdng céng c6 2640 x 1760 xép xi 4,7
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triu 6. Vi mdi 6 nhu vay cé 3 cam bién con (ing
voi do, lue, lam) nén cé thém con sb x 8 ¢ dang
sau, tic 14 xem nhu ¢6 4,7 x 3MP hay gin bing
14 triéu pixel. Nhu viy sb pixel ghi & cam bién
Foveon X3 gip 3 l4n sé pixel ghi & cam bién CCD
hay CMOS.

[ Trep theo trang 27

NHUNG BO OC KHUNG

tha}f la sé rat khé xay dl,rng mot 1y thuyét

tuong tmg cho tuong tac hap din” . Ong am chi

thuyet tuong doi tong quéat, cuc cung cia minh.
Ong tlep tuc: “Vi hién tai chung ta khong cé
nhiéu bang chimg thuc nghiém, toi khong hoan
toan chac chan ve tmh dflng dan coa ly thuyé’t
hip dan”. Einstein sin sang thira nhan rang su
vat c6 thé khac vol nhlmg gi ma ly thuyét cua 6ng
tien doan. Ong rat ¢oi mé véi nhing y tuong
khac. _

T6i udée minh con nhé duge nhitng gi Pauli da
néi, vi nhiéu nim sau t6i phat hién ra la ly
thuyét nay khong thoa dang khi dung né dé xay
dung 1y thuyét luong tir tuong tng. R4t c6 thé con
ngudi vi dai 4y da nhin ra ngay khé khan va giai
thich né cho toi trong khi thao luin, nhung t6i da
qua y nai vao viéc khong phai tra 1oi cau hoi dén
muc dia khong ling nghe cin than. Toi van con
nhé khi cing Pauli budc lén bac thém cua thu

vién Palmer, ong d3 noi voi t0i, “Wheeler s& noi

gl vé Iy thuyét luwong tir khi 6ng 4y trinh bay
xXémina cua minh ?”

Té1 dap, “Em khong biét. Ong &y khong noi
cho em biét. Ong dy lam viée 46 mot min

“O?” Pauli néi. “Mo6t nguoi dang nghlen ciru
ma khéng cho trg 1y cua minh biét 6ng ta lam gi
véil 1y thuyét luqng te 7 Ong dén sat toi va ha
thap giong vé bi mat, “Wheeler sé¢ khong bao gio
lam xémina do”.

Va dung nhu thé. Wheeler da khong lam

Xémina. 0ng ay da tung cho la s& dé dang gial

quyét phéan luong ti; {mg da nghi 1la gan nhu
minh da glal quyet xong roi. Nhung ong da khﬁng
gial quyét duge. Va khl xemina sap dén, 6ng ay
nhan ra la khong biét glal quyet van dé d6 nhu
thé nao, va do d6 ching c6 gi dé ma trinh bay

To1 cling khmng bao gio giai quyet duoc van dé

do - ly thuyet luong tir cua cac the nira-sém-nura-
muén - va tér da tlep tuc nghlen ngam no trong
nhiéu nam.

Trich tir cuon “Feynman: Chuyén. that nhuwdug
thude ti sach "Khoa heoc va Kham pha”
 (NXB Tre, sé phdt hanh 2012)
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RS Ree ez KiNH THIEN VAN GALILE

Ong kinh cta 6ng dai khoang 1,3m tuc 1a vat kinh
co6 tiéu cr 130em va thi kinh 4-5¢m.

Kinh thién van cua Galile
Va1 tinh to mo cua nha khoa hoc, 6ng da hudéng
éng kinh cta minh 1én bau troi dém va da vé
cing ngac nhién khi nhan ra vé sé vét rd (161 16m)
trén Mit tring, Kim tinh c¢6 dang lugi liém tua
nhu moét Mit triang bé xiu va Thé tinh tya nhu
mot chiée tach c¢6 2 quai!
'f)ng da phat hién Modc tinh c6 4 vé tinh bao
quanh va Mat troi cling ¢6 chuyén dong tu quay
qua nghién cru cac vét den mat trod.
Nhitng diéu nay 14 bang chimg thuyét phuc, cing
¢d cho thuyét Nhat tAm cua Nicolai Copernics.
Trai dat khong con 1a “cai rén” cua vii tru nira,
ma chi la mot trong nhimg hanh tinh quay
quanh Mat troi.
Tu day, chung ta s& goi no 1a kinh thién van vi
trong pham vi bai viét nay chuing ta chi quan
tam dén céac kinh vién vong dung trong muc dich
thién van.

G.Galile huong ddn cdc nghi vién Venice dung
kinh thién van.

....,_-___O o

Ban vé Méc tinh va 4 vé tinh cia no ma Galile
quan sat duoc
Trude Galile, véi mit thuong ngudi ta chi cé thé
thdy duoc 5 hanh tinh va khoang 2.000 ngdi sao
c6 @0 sdng dén cap 6. Vi kinh Galile va cac cai

(Xem tiép trang 16)
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Moi khé khan Ién va sau séc-:ﬂéu mang trong né I3i giai riéng ctia minh.
N6 budc chiing ta phai thay déi cach suy nghi dé tim ra loi giai do.

“Every great and deep difficulty bears in itself its own solution. It forces us to change our thinking in order to find it.”
Niels Bohr
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KINH THIEN VAN GALILE

Galileo Galilei (1564-1642)

Chi vai thdang sau, ndm 1609, nha bdc
hoc vi dai Galileo Galilei (1564-
1642), tirnu'dc Y xa xo6i, nghe mé td vé
chiéc éng Lippersey va da thi lam
mét chiéc tuong tu. Voi ky ndng khéo
léo, chi vai ngay sau éng da co6 moét
chiéc kinh Lippershey. Khéng hai
léng vé chiéc kinh nay, ciing nhu gidi
lam kinh thién van nghiép du bay gio,
éng thd lam éng kinh dai hon, Ién
hon, ding nhiéu loai kinh khdc nhau
va cuéi ciing, hdng dé phoéng dai cia
kinh Ién dén khodng 30 lan.

(Xem tiép trang 29) | <3

DAP AN cﬂp HOI
KY TRUOC
(sd 104)

Giong ndi cua chung ta nghe qua may
thu am rat khdc so véi giong ma ta
nghe chinh minh néi la vi Gm truyén
qua xuong ham va qua khéng khi khdc
nhau nhiéu. Thanh phdan tdn sé cao
truyén qua khéng khi bi triét tiéu manh
so Vdi truyén qua xuong tai.

G101 thieu sach hay

W K oikU elin eie LUe TRONE VN u'

Cuﬂn sach la chuyén du hanh mang cam giadc manh, xuyén qua thoi gian, khéng gian dé kham pha
xem diéu gi'khién cho su song, vil tru va moi vat chét hién hitu nhw ngay nay. Nhitng v tsm:n clia cac

tén tudi Ién tir Aristotle — ngudi cha d& dau cta vat li, tac gia quyen Vat Ii hoe dau tién clia loai,
S — den Dirac —nha vat li li thuyét, tac gia Phuwong trinh Dirac, dugce Giai Nobel nam 1933 — trong tuong
b quan cﬂa bm cénh lmh s-;u:

M6t vai cau tra 1o sé& khién ban ngac nhlen, mot s6 cau khién
ban bi sbc, mét s6 khac co thé 1am cho ban phai suy nghi. ..
Sw ki diéu ciia cac lwe trong vat li, bia cing, in 4 mau,
- mdi trang nhu mét poster nghé thuat, hap dan va dic sic nhu
© . mbt tai litu tro giang cho ca gido vién va phu huynh mudn
~tim céch truyén cam himg sang tao té1 hoc sinh.
i ® ‘“' EF- *-f-'@-; -' Cuén sach tham chi s& lam cho mét nguwoi trrong thanh
e muon di1 hoc tro lai.

ik %: Nhitng cuén sdach cimg phdt hanh:

Tée gid: Richard Hammond
= Wha xudt ban: Kam Bong
~» Codng ty CP Viin hda Gido duc Long Minh
Gmbia 118 IEIIDO VNB
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