B9 gi4do duc va dao tao
Hudng dan chdm thi chon hoc sjnh gidi vao doi tuyén
du thi olympic vat li quoc té ndm 2008
(Dé chinh thirc, ngay thir nhat 29/3/2008)
(Huong dan nay co6 09 trang)
caul (4 diém)
1. Phuong trinh chuyén dong cua A

Chon truc Ox nhu hinh v&, 0 12 vi tri ban dau cua A.

mx, =2umg-pmg-kx, = X, =—%(xA —“—Tg) B « A i

X, =A1$in(\/?t+(pj Hkg 1) T

V, =X, =Al\/Ecos[\/Et+cpJ (2) > 2 % X
m m

Thay t=0;x, =0;v, =0 = Alzung,(p:—g. Va:

X, = ”Tg{Hsn(\/% —%H;VA =ug\/%cos[\/? ——] 3)

2.Khi t=t,,vatB bét dau chuyén dong, B chi chuyén dong khi lyc dan hdi cta 16 xo tac dung
vao B it nhat bﬁng luc ma sat nghi cyuc dai va tur lic do tré di: v, =v, =hs Tinh t,:

X, = “kg{nsn(\/?tl—ﬁﬂ_%l"g
m
2t |'m
N

Khi t>t, chon truc toa d0 OgXx; , voi géc 0 1a vi tri cia B & thoi diém no cach A mot
khoang bang chiéu dai ty nhién ctia 10 x0 (chiéu dai khi 16 xo khong bi bién dang) va cho O

chuyén dong cuing véi A v6i van toc v, khong doi.

mx,, = —umg— kx, = XB:—“TmQJrASin(,/LHSJ (5)
m
VBIX;B:A,/LCOS(‘/Lt-I-S]
m m

Thay t=tl;xB=—L5“—Tg (d4u trir chi 16 xo bj gidn), vy = v,
umg 21 umg . k 2n 3m
X, =————+ASn| —+39 5—=,v, =X, =A,[—.co8| —+3 |=— —_—
5T K (SJLkBB\/m(S MO 2k
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Do6i voi mit san B ¢d van toc:

. m k. 3n m k. 3n) 3
Vg =Vg+V, =19 ?COS m +V,=ug n cos Y +? (6)

& thoi diém t=t,; v, = -V, thi B co van tdc bang 0 d6i voi dat:

( k 371) \/5
cos ,/ - |=——
m 2 2
:>t2:7—§ /% )

Lic do Xy(t,) =209 gin( 20| 1 |- _KMg
K 6 2k

Vay 10 xo gian 0,5“—?g , lyc dan hdi nho hon lyc ma sat tinh va B ding yén, chi c6 A chuyén

dong déu cho dén thoi diém t, sao cho vo(tg—t2)=“—r|:‘9 thi 16 xo gidn Ls“—rli‘g, B lai

chuyén dong. Qué trinh lap lai tuan hoan véi chu ky T.

Tinh ts:
pmg 77‘C
t,=t, +—— ~ 8,5 8
=l ( J\/ ,/ (8)

Chu ky chuyén dong cua vat B

T:t3—tl:(5§+%j\/%z6,4\/% ©)
S L IE LR e o sl R

O<t<t :vg=0;

t,+nT<t<t,+nT:v, =ug\/%{cos(\/? —%J+§} (n=0,123,..)

t,+nT<t<t,+nT:v,=0

Két luan:




Cau Il (3 diém)

1. ap dung dinh luat Boyle — Mariotte cho To To T
khi ¢ ngan A, va cho khi ¢ ngan B (xem H: va
Hz) [ chon don vi ap suit 1a kPa]. A ® (B)
30V = (P +10)(4V - V') (1) P p>-,
20V = PV’ (2) 10, \/> N/
2\/
Khtr V’ trong hé (1) va (2), ta c6
30V = (P +1o)(4V—20—Vj P~ p>”
P 20, V| | +10, +10,
Pon gian hai vé cho V, nhan dugc phuong trinh (B) G (A)
cho P’:
2P _ 5P ~100 =0 (3) H-1 (H.2 o H.3
. . (Pon vi ap suat
Lay nghiém duong: 140 BA LDAN
5++/825

P === = 8,43 (kPa)

vi=2Y 5 37v
P

ap suét trong ngan A la: P’ + 10 = 18,43 (kPa)

Thé tich ciangan A 1a: 4V - V' =163V

2. Goi T 14 nhiét d6 ma tai d6 thé tich hai ngin bing nhau va bang 2V. 4p dung phuong
trinh trang thai lan luot cho lrong khi trong ngian A va trong ngin B.

103v _ (P"+10).2v
= (4)
T T

0
20V P2V
T, T
Tir (4) va (5) rit ra, biang cach chia timg vé cua (4) cho (5),
3 P +10 _ 20 (kPa)

2 P
thay gia tri nay cua P’ vao (5) ta c6
T =2To ) ) . ) .
Nhu vay phai tdng nhiét do tuyét doi cua h¢ 1én gap 2 lan thi the tich ciia hai ngan s€ bang nhau.
3; Nhiét lvong Q ma khi nh@n duoc sé 1a Q =AU+ A
Chuyén sang hé don vi SI, 4p suat tinh ra Pa, thé tich m®: PZ
10*.3v N 2.10"V
RT, RT,
~A=10 42,37V - 2V) = 3700V = 0,37]
Cudi cung

)

AU =(v, +v2)CvAT=[ ]gRAT=12,5J

, Q=12,87) ) T
4. Lay truc Oz thang dung, hudng Ién trén, goc 0 g voi vi tri
can bang cua vach ngan (day dudi) h P”~
Xét tai mot thoi diém, do doi ciia vach ngan 1a dh. Toa do cua
day dudi vach ngan 1a z = dh
Bién thién ap sudt ¢ hai ngan tac dung lén vach ngan 1a hai luc
cung chiéu SAP”’ va SdP”’ .
F=S(dP” +dP’”)




Coi qua trinh bién doi ciia khi trong timg ngin 1a doan nhiét thuan nghich
P'h" =const= d_P+y@:0 = dP’ = —yP”@
P’ h h
cling twong tu

P"h' = const= dP" = - yP’"d—r:]

F=—y(P + P’")d—r:]S: —y(P" + P’”)ES
Goi M 1a khéi lwgng ciia vach ngin: F = Mz
Mit khac Mg =S.10*
v(P" + P")
\104,
day 1a phuong trinh dao dong v6i tan s6 goc ®

p’ P’”
o [T PG 4598 1 ca e
10° h 0,2

f=2 -3Hz
7T

Suyra Z+ %z=0

Tan s0 dao dong la

Cau Il (3 diém)
1. a. vi d<<a nén c6 thé xem luc tir do moi canh ctia vong day 1 tac dung Ién canh doi dién
Ho

. Luc tur
21

ctia vong day 2 1a Iyc tir do dong dién thang dai vo han gy ra vdi cam Gng tir B =

tac dung 1én vong day 2 (luc ddy) la:

2
F=IB.(48) = 2“0(; a
I

@.

nmgd

2u,a

b. & thoi diém t, vong day 2 & trén vi tri cAn bang mot doan z, ta c6 phuong trinh
I’a

Mo (d+2)

Lzl(l_z 3
d+z d d

Diéu kién can bang cua vong diy 2: F=mg— | = ~11A

-mg=mz" (2)

Vi z<<d,

Tu (1), (2), (3) suy ra:

2u,l%a
nd?

T: Tc3/2d i
I \’ [T

o . T Tc3/2d
Khodang thoi gian can timla At=—T =
2 1\/2u,a

z"+ z=0

Vong day 2 dao dong vai chu ky:

. Thay sé At~ 0,045s.



2. a. Lyc tir tong hop hudng 1én trén can bang véi trong luc:

uolllza(i_ 1 j:mg
2n \X X+a

—>X2+aX—MO|1|2a2 -0 ZuolllzaD 1
2tmg mg

X _a 1+ 2Ho|1|2a_1 ~ Holyl,8°
2 ©mg 2nmg

Thay s6 X ~1,6cm.
b. Vong déy ludn ludn bi day dan hut vao 106 nén sau khi budng tay ra, né chuyén dong vé
phia day dan v6i gia téc ngay cang ting va cudi cung va cham vai diy dan. Khoang cach nho

nhét bang E =20cm.

Cau IV (3,5 diém) q
1. Nang luong cta sao choi

+ tai diém gan MT nhit: E= 1 mvz —m GMs Q)
2 kR,
+ tai diém gan cit quy dao TD: E= % mv’ —m GFLVI S 2
T

trong d6 m va Mg lan luot 1a khdi luong cua sao chdi va caa Mat Troi.

Vi quy dao cua Trai Dat 14 tron, ta co:

GM
Vi=—3= ?3)
T RT
Tir (1) va (2) suy ra
1me— M L —mGNIS
2 kKR, 2 R,
=V =Vt 2CM (1—1)
R, K

Dung (3), ta dugc
1
V2=V +2v2 (l—Ej

hay

v:\/vf+2v§ [1—%} =41,8km/s

2.
+ Ning luong cua sao chdi bang



E:Emvf—m%:lmvf—mvﬁ =m
2 kR, 2 k

2
%vf —V?Tj — _2510°m(J)<0

Diéu nay c6 nghia 1a quy dao cua sao chdi 1a mot elip.

+ Nang lugng cua sao chdi va ban truc 16n a cua quy dao cda no6 li€n h¢ véi nhau bdi hé
thirc
2
— VT I:QT
2a 2a

Két hop véi (1) ta duoc

o OMs VIR,

=mv;-m =—
kKR; 2a
2
:lmvf —va$ —mYRr
2a
Suyra
2p2
= 2VTR; = RTzszT
vi-2vilk 2 vy
k V2
Vo1
A=t 179
< Vi
k V2

+ Tai diém can nhat P, ta c6: r, =kR, =a(l-€), suy ra

kR, 1 kR, :1_5:kv
a AR AoV

=N

e=1_ ~1=0,977<1.

=™

Véie < 1 lai mot 1an nita khéng dinh quy dao sao chdi 1a mot elip.
+ Theo dinh luat ba Kepler:

L S

312
7 R :>—x3R3 =y =T=\A"T,=nT,
T T T

Vay n=A¥?=757 va chu ky cia sao chdi nay khoang 76 nim (P4y chinh 14 sao chdi
Halley).

3. Theo dinh luat 2 Kepler (dinh luat vé dién tich quét) hay dinh luat bao toan mémen dong
luong , ta co:

r*—=—=KkR,v 4)
m T"1
¢ day L la mé6 men dong luong va tai diém cAn nhat van tdc caa sao chdi vuong gbéc voi vécto

ban kinh. Phuong trinh quy dao cua sao chdi nhu da biét 1a elip
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r:L voi p=r.(1+€) =R, kv,
1+ecosO V;

Thay vao (4), ta dugc

4
@ L (1+ eczose) YA e €c0s0)?
d m p R, (kv,)®
bat z=R; (kv,)’ ,taco
VT
 do

T= I dt:z_‘iom

_90

trong d6 0, la goc ung véi giao diém cua quy
dao sao qhéi va quy dao Trai Dét (xem hinh v&).
Vi chi can x4c dinh c& d¢ 16n, hon nira trong
truong hgp dang xét e = 0,977 nén trong tich
phan trén ta co thé ly gan dung e =1. Khi do:

= 2than(e0 12)+ %tan3(90 / 2)} (5)

Pé tinh 0, ta co6 phuong trinh

T1- ecoso,
Hay

cosf, = 2 Ry

.
Thay céc biéu thirc ciia p Va e vio ta duogc

Suy ra 0, =100°. Thay vao (5) ta tinh dugc
1=1,76Z~ 77ngay.

Cau V (3,5 diém)
Bién thién cia dong lugng:
dp, = qEdt —» p, = qEt

dp, =0—p, =p, = const
p* =p} +p) =p; + (qEY)?

2

Tur h¢ thire nang - Xung
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£= chg +(qEt)® + mic?

t=0; ¢, =cy/p; +mic’
g2 +(gEct)?
Mat khac ta lai co
- myV g -
p=—= ===V
-V €
C
2 2 2
b, - i%—th dx _ gEC’t dx:qEC tdt: gEc tdt
dt dt € € lgg + (cht)2
2
—>X=C t2+[8—°j ~ Lo 1)
gEc qE
Tuong tu voi p,:
e d cdt
py_c d¥_p0—)dy 2p0 >
\/80 + (qEct)
—>y=%|n[q—Ecj + P t+\/ [ j ] 2)
qE €o qE

Phuong trinh quy dao cta hat 13 phuong trinh tham s6

2
X=C t2+[8—°] —‘c;—‘);y='o"cln(qEC p° In| t+,[t*+ L—Oj }
gEc gE gE €, gEc

Quy dao cua hat vé voi $6 .
liéu sau: e

q =10°C; E = 10 A% wwﬁ—/
po = 0,1kg.m/s; ¢ = 3.10°m/s; = 21010
mo =10 kg 20 -

Khi t — o, hat chuyén ™
dong vé1 phuong song song voi Wm0 ED 2 510° 110715107 210°25 107 310
truc OX. H.1 Khi t H.2 Khi t
(Hoc sinh chi cin vé phic ~he 1An

ddng diéu ciia quy dao la cho dii diém)

2. Vcua hat tai thoi diém t co cc thanh phﬁn duoc xac dinh:

ct
V, = ——
2+ A?
[l+ t ] =V=cC
v =B JtP+A?) B
’ t+VtP+ A P +A°
Trong d6 A= %o ,B=%.
qEc qE

V hop vdi truc Ox géc ¢ xac dinh bdi cong thirc:

v, B
tgp=—>=—
v, ct

X
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P P 2 T
v :

1(p -
qE \2P5c? +mic’

Cau VI (3 diém) , q
Trudce hét chung ta tinh goc khoi Aw nhin hat bismuth tir di€ém phat tia X ¢ ban A. Goc
khoi Aw duogc tinh theo ban kinh r cua hat bismuth va khoang céch d tir ban A dén hat bismuth:

N

2 2
Aw = rd—f. Goc khdi nay chiém ty 1¢ bang p = i—: = (z—rdj ~1,8.10°ctia goc khéi 4n tir diém
phat tia X ¢ ban A.

- Néu quan niém tia X 1a séng, thi ning luong ciia nd s& phan bd déu trén mit sdng cau va
phin ning lrgng ma hat bismuth nhan duoc s& chi bang 1,8.10° phan ning luong toan phan
ctia chiim tia X do ban A phét ra. Phan ning luong nho bé nay lai phai phan phdi cho mot so rat
16n electron cAu tao nén hat bismuth, cho nén mudn lam bat mot electron ra khoi hat bismuth thi
phai can mot thoi gian roi sang rat lau, hodc bﬁng mot cach nao dé khong thé hiéu dugc, phai
truyén tat ca niang luong ciia chung cho mét electron.

- Néu gidi thich theo quan ni€ém hat, thi xac suat dé mot hat photon dap trung hat bismuth la
1,8.10°°. Tirc 1a ctr c6 1 800 000 photon bay ra tir ban A s& c6 trung binh mot photon dap triing
hat bismuth. Nhung trong thi nghiém, trong mét gidy trung binh c6 1000 photon bay ra khdi
ban A, tirc 1a trung binh cur sau 1= % =30 phlai c6 mdt photon dap vao hat bismuth va
lam bat mot electron tir hat d6, lam cho hat bismuth mét cn bang. Tinh todn nay phd hop véi
két qua thu duoc tir thi nghiém trén ctia Dobronravov va loffe.
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