dl;l' thao L
BO GIAO DUC VA PAO TAO Du thao

HUONG DAN CHAM THI CHON POI TUYEN OLYMPIC NAM 2012

PE THI CHINH THUC Ngay thi thir nhat: 16/4/2012

Thoi gian: 240 phlt (khéng ké thoi gian giao dé)

Huéng dan nay ¢ 8 trang

CAU | (4,0 diém)
1.a) (1,0 @) Tinh goc léch

Theo dinh luat 2 Niuton:

dP  GMm

—=_2""¢ (1.

dt > ' @) 7
Vi truong luc xuyén tam nén momen dong luong khong doi.

L =mr? 3—? =MVod (2)eeiieieieiereee e, 0,25 d)
€ox
Vi OI&:—@‘érnén: ’
dt dt
dp =M o — MM e (@) 0,25 d) Bo
mv,d v, d
Tich phan (3) tir vi tri ban dau t6i diém cuc can ta co
BB, = MM 6 ) (@) e 0,25 d)
v,d
Nhén v6 hudng (4) véi €,
mvosingz GMm cosg, Suyra: tanQ:G—'\?(S) ...................................................... (0,25 d)
v,d 2 2 dv,
b) (1,0 @)
Nhén v6 hudng (4) voi €y, cho tamv— mvocosg _ GMm (1+sin 9) (6)
2 v, 2
Viét lai (2) ¢ dang dvo = rv (7) .
2 2
Tu (5), (6), (7) tacd r= G ':/' +d? —G—':/' (8).
0 0
2 2
Diéu kién d¢ tau vii tru khong cham vao mit hanh tinh: r = © ':/' +d? - G':/' >R
VO VO
d>R /1+ZG—'\2"=o|min S 0.5 )
Rv;
T (5), 0 16n nhét khi d = dmin;
tan O = GMZ = GM PP UR T (0,25 d)
2 d,;Ve 2 2GM
RV’ /1+2
Rv;
AP duoc xac dinh nhu hinh vé:
Ap = 2mv, sin g L = ZZTVO = e (0,25 @)
\/1+cotan2 ) 1, RV +2GMvg
2 G*M?

2.a) (1,0 @) O can diém phuong chuyén dong léch goc g: 450,
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du thao

2 2
Tinh d: tangzel\éI =1; Glz/l =dnénr= G I:/I +d2—GIZ/I =d(+2-1)=2R.
2 dvg Vo A 0
d=—— (8 05
T )
Tinh vo: tir GI;/I =d suyra v, :G—M:G—M(\/E—l)
Vg d R

dv, \Y GM
Tai cuc can cda hyperbol; v, =—2=—0_= (L0) e, 0,5d
ai cuc cf yp = T R4 ‘/R(\/i—l) (10) 0,5 d)

b) (1,0 @) Pé ha canh tau can c6 van toc v dé khi vira cham dat c¢6 van toc vs. St dung (4) voi
quy dao elip ta co
GMm
2Rv,

Két hop v6i bao toan momen dong luong 2Rv, =Rv,ta c6

v, = /i—:' ...................................................................... (0,25 @)

H¢ tau va khi c6 1ap nén dong lugng bao toan.
mv = (m - dm)(v +dv) + dm( v+u) . Khai trién va boé qua sb
hang chtra dm.dv con lai mdv + udm = 0.
Pé giam van tdc thi u>0 tirc 13 khi phut vé& phia trudc
dm  dv
m u

m=mye Y .Khdilugng nhién liéu la Amvéi vi VA vz c6 gia tri nhu trén.

%m —1- eﬂ@(ﬁ% et eerenn (0,5 d)

mv, +mv, = 2 e (0,25 d) v

. Tich phan hai vé ta c6: Tau can ham toc d¢ tir vi dén vo.

CAU 11 (4,0 diém) 7 , o
1. @) (1,0 d) Dong hoi nude 6n dinh nén khoi lugng hoi nude qua mat cau bat ki dong tdm voi
giot nude ban kinh r 1a khong doi:

dp q q .
=—D.4nr? == =const ;dp =— r.p= +CvéiC=p,
a dr P4 P 4Dy P
Suy ra: p:L+pw (L) ettt (0,5 d)
47Dr
O bé mat giot nude (r = a) hoi nude bao hoa p = p,,,. Do d6, khbi lwong nudc khuéch tan trong
mot don vi thoi gian 12 0 =4nDa(p,, —P..) (2) «ooereriiieiee (0,5 d)

b) (1,0 d)Trong dt khéi lwong qua cau ban kinh r thay d6i la: dm =qdt = d(g nr’p,) véi p, la

khdi lwong riéng ctia nude. dm = 4nDr(p,, —p, )dt = 4nr’p dr = D(p,, —p,, )dt = rp dr. Tich

. ) p T a azp
phan hai vé: | D(p,,, —p,)dt = |rp,dr suyra t=—"—.
! " ! 2D(py, —p..)
2. a) (1,0 d) Gia thiét ban kinh r ctia giot nudc giam dr, mot khdi luong p, 4nrZdr bién thanh

2
hoi bio hod ¢6 thé tich Po¥™odr
Pon

cua giot nude bang cong day the tich khi ndi trén dudi hi€u so6 ap suat p,, — Py, -

. Khi nhiét d6 khong dbi thi d6 giam ning luong mit ngoai
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du thao
AE = .4 1] — (1, —dr)* | =8omrdr = (Dy, — Py Po_gmlar,

bh

2c
suy ra (P, —Pppe) = r—% TSP OTR PRSP (1,0 @)

Opn

b) (1,0 @)

Tu phuong trinh trang thai: p,, — Py, = RT (Poy — Pupe) trong d6 pon, Pone 12 &p suat hoi bio hoa
u

& sat mat cau ban kinh va & xa vo cing

2
Theo (2): q=4nDa(p,, —Pyn.) = 47"3Da = (pbh Ponee) - ThAY (P, —Ppp) = — 22 P

a p,

D
q=4nDa—— 29 P _ M— const khong phu thudc vao ban kinh a
RT a p, RTp,

Vay dong hoi khuéch tan khong d6i theo thot gian. .............. P RR (0,5 d)
Vay thoi gian bay hoi dé giot nude thay doi ban kinh tir a xuong a/3:

3 2 3
e T 0.5 d)

3 27 ) q 27Dopyp
CAU 111 (3,0 diém) ‘
Ngay trudce luc ¢ Ka: ki hiéu cac dong di¢n voi chiéu nhu trén hinh E1 L.
veé. Dong i1 da ton tai trong thoi gian (t1 + t2), con dong i> da ton tai | C
b R
trong thoi gian tz. Ta ¢6 cac phuong trinh: AT_’@—{ F——8B
KS «—
di, d|
-E,+L,—+=0(1 =0(2
=0 , S50 i, _
E L 12
. E (t, +t )
Tu (1) = Ldi, =Edt= 1, = 1(Li+t,) 503 =3A
L, 0,5
Tuong ty tir (2) = L,di, =E,dt=1,, = Eqt, 502 AA o (0,53d)
L, 0,25

Tai thoi diém mo K3 (chon 1am gdc thoi gian t = 0) thi didt B md, ta c6 mach nhu trén hinh. Ky
hiéu dién tich trén ban ndi véi B cua tu C 1a g. Tai thoi diém t sau khi mé K3 ta c6 cac phuong

trinh

. ] L
E-L g, 1, %o T iRy B L
dt dt C | .
R
i:il+i2:((jj—(tq 4) Al—] |—l:<I_—B
q i
Tir (4): i] +iy =q" (5) » ~
E (i +i E . E>2 Lo 02
Ta@)y ij=—-d Bt oy 0 (B (i+l) g
CL, L, L, CL, L, L,
Thay vao (5):
L +L,)R L +L L, +L
_)qrr+( 1 2) qr+( 1 Z)q_( 1 2)El:O(6)
L1L2 CL1L2 L1L2
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du thao

L1+L2)RQ,+(L1+L2)

bat g — CE1 = Q thi (6) cho: "+(
it q 1=Q thi (6) Q LL, CLL,

Q=0(7) i (0,5 d)

1.(1,0d) V6iR=5Q

Tach L1+L2_[L1+L2

2
R | >0 nén nghiém cua (7) c6 dang:
CL,L, 2L,L,

2
2 R} =172,55 rad/s

Q=~Ae" cos(wt+q) véi mJL1+L2 _[L1+L

CLL, 2LL,
B= Lk, R =15 rad/s
2LL,
== COS(@t+@)+CE,; (8) wovrvvrrrririnmrisinnriinnssissssisssssssssssssssssieons 0,5 d)

Lact=0: q=0 = Acosp=-CE, (9)

i,=0"=l,+1,,=7(A) = -Awsing—ABcose =7 (10).

Tir (9) va (10): tang = % — ¢ =1,546 rad ~ 88,59° va A = -0,04
Q)]

1

Biéu thirc ctia q: =10 - 0,04e7'c05(172,554t +1,546) C ....oovvvvvvvveerrrrrrrnins (0,25 d)

Ta c6 hiéu dién thé trén tu dat cuc dai khi q dat cuc trji dau tién ing voi

n+atan(—B) [0)

qgit)=0=>t= © =87,44.10" (s); q,,,, =3,64.10°C
()]
U, = q% T XY, N 0,25 d)

Nhu vay sau 87,44.10* s ké tir thoi diém dong K thi tu dat gia tri dién ap cuc dai, ké tir thoi
diém nay tro di hiéu dién thé trén tu khong doi.
2. (1,0 @) Khi R =60 Q

Taco

L1+L2_[L1+L

2
2R | <0 nén nghiém ciia (7) c6 dang: Q =e ' (Ae " +Be™)
CLL,

2L.L,

2
=q=e"(Ae +Be™)+CE, véio= ﬁR _Litl, 49 rad/s
2L,L, CLL,
vap=—=>—>2 Litl, R =180 FAA/S ...vviveicviicieeeceteeee ettt b et aene s (0,5 a)
2LL,
Lact=0: q=0 =>A+B+CE;=0
i,=0'=1l,+1,,=7 (A) =-Ao+Bo-B(A+B) =7
Do do A =PCE: _27_°°CE1 =-0,070; B= 7_[30'521 —OCE 0,069 (0,25 d)
Q)] @

L1-Tr.4/8



du thao
Pién tich bién thién theo thoi gian la: g =e7"*"(-0,07e*" +0.069e¢*") +10°

Pién tich cye dai ., =14,75.10° C= U, = 73,7V cooooooooooeveeeveeoooccccsesssssin, (0,25 d)

cmax

CAU 1V (3,5 diém)
1(1,5 d). n 1a mat 6 photén nén s6 photdn dén trong 1 gidy 1 S 1a nSc.cosi. Taco f = %
a) Pong lugng cua cac photon dén dién tich S ctia mit phang trong 1s Ia:
(h—cf CnSCOSi)g = (uScosi)% v6i u = nhf la mat d§ nang lugng.

oy

~ , N A , o1 A A ) . .C
Tuong ty dong luwgng cua chum ph6ton phan xa véi h¢ so phan xa r 1a ruScosi —
c

Luc tac dung 1én mat phing: F = —(ruScosi L uScosi §) =—uScosi(r ¢ §) ;
C C c C

Phén tich lyc F=F +T
ta c6: F. = uS(1+r)cos’i = nh% S(1+r)cos’i vi &= = —rcosi-cosi
c 1

T = uScosi.sini-ruScosi.sini = u (1-r)sinicosi hay T = %S(l— r)sin 2i = nZ_TS(l_ r)sin2i.

Luc tac dung trén mot don vi dién tich: F= Z—T\/(l— r)?sin® 2i+4(1+r)*cos’i

Ap suét anh sang: p = nThC(l+ r)coszi ...................................... (0,75 @) \‘[7
b) Trong mot gidy, s6 photon t6i dién tich mat S 1a nSc.cosi. ’
Giira hai hinh nén c¢6 goc ¢ dinh 6 va 0+d0 c¢6 goc khoéi: dQ=2rsin0do.

A ALA <A A = M ~ 7 r A~ 2 1A I dQ H
SO photon chiéu dén mat phang s€ tan xa trong goc khoi nay ti 1€ voi o =sin 6dO
T

Hinh chiéu dong luong theo phwong phép tuyén ctia mot photon mit 1a % oS0 .

Tong dong luong chiéu theo phuong phap tuyén cua cac photon téan xa trong goc dQ 1a:
nSc.cosi. %cose sin6do.

Téng dong lugng ciia cac photon tan xa theo phuong phap tuyén trén toan bé mat:

/2 SU /2 1
F_=ncS.cosi— j cos0sin0dd = —cosi (Vi J' €0sOsin6do ==).
(S 2 0 2

A 5 , ALA e - 2 e r IS P - 6
Tong xung luong clia cac photdn tdi mat phang dudi goc téiila (Sucosi)—.
C

. . uS .
) ’ uScosi.cosi+—cosi nhe 1
Ap suat anh sang 1a: p= 2 = —(cos’i +=cosi)
r r S }\I 2 2 A
Theo phuong ti€p tuyén, cac photon tan xa tac dung luc tong cong bang khong do d6 chi dong

g6p boi thanh phan photon téi: T = ncs ™ cosisini = nThCScosi.sini
c

o nhc 1 .
Luc tac dung trén mdt don vi dién tich F = T\/(COSZI + ECOS i)? +cos%i.sin’i ... (0,75d)

2. Mit ciu ‘
a) (1,0 d) Khi mat cau 1a mat guong:
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du thao
Chia ntra mat cau thanh cac d6i cau vudng goc voi phuong chum sang ®
Luc phép tuyén tac dung 1én 1 don vi dién tich c6 phuong phép tuyén

mat hop véi phuong tia téi goc ¢ la: f, = nThCCOS(p nén lyc phap tuyén

tac dung 1én toan ddi cau c6 dién tich dS=2rR?sinede 12

nThc cos.2nR? sin pde

luc tac dung theo phuong anh sang 1a f = (nThc COS(p.j(ZnR2 sin (pd(p)COS(p .................... (0,5d)
Ta ¢ lyc tiép tuyén = 0.

Luc téng cong F = T—COS ¢.21R?sin pd¢ _%;nhc va c¢6 phuong 1a phuong chum sang.
b) (1,0 d) Khi mat cau 13 mit nham

Do mit nhdm nén lyc tic dung 1én mot don vi dién tich f, = nThc (cos’p+ % COS @)

Tai phan tir dién tich dS=2nR?sinede chum sang chiéu t&i voi goc o thi luc tac dung 1én

dién tich dS theo phuong phap tuyén la: dF, = nThc (cos’p+ % cosp)dS

theo phuong tiép tuyén la dF, = nThcsin QPCOSPUS . ..ot (0,5d)
Thanh phan lyc theo hudng tia téi 1a dF, = (dF, cose+ dF, sin )

nl2

nl2 /2
Luc tic dung: F= I dF, :nThCZnR [ I (cosch+%cos(p)cos(psin edo + J‘ sin3(pcos(pd(p}
0 0 0

0 -4 0
LIPS (—cos o+ icosp) — M I 0,5 d)
n 6 s A, 3
CAUV (2,5 diém)

1.a) Tir truong gan quéa cau c6 dang hinh V&. ......cocvvevvvevenrennennn, (0,254)
b). Khi dat trong tir truong, trén bé mat xuat hién cac dong dién dé sao cho !
tor truong tong hop bén trong qua cau bang 0. Do tinh d6i xting, cac dong '
dién c6 dang hinh tron chay trén cac mat phang vuong goc véi tu truong

ngoai I§0. Ta c6 thé thay thé cac dong dién nay bang mot momen tir i dit

tai tim O ctia qué cau va c¢6 chiéu nguoc vai tir truong BO.

Xét mot diém N trén mat ciu c6 ON hop véi I§ mot goe 0. Vi tir truong

bén trong qua cau bang 0 nén tai N cac duong suc phai tiép tuyén voi mit cau, hay thanh phan
phap tuyén cua tir trudng tong hop bang 0.

. 3ucos cos coso
Do d6 Bon = - Bn; matkhac B,, =B,cos0; B, =ﬂ( = o_n 39 = R e (0,50)
47 R R 21R

2 "
Vay momen tor fi = _cr R°B,

Mo

L , . R®. 3R3(I§O.T’).?
Cam g tir do qua cau sinhrataidiemM la: B= By —————— ..o (0,5d)

2r 2r°
2. Do all Rnéntaco thé coi tir truong xung quanh qua cau 1a déu.
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du thao
Khi qua cau cach tdm vong dy doan x, tir truong xung quanh quéa ciu

12 _ uyla® : B
a B(x) _2(a2+X2)3/2 i T 0

T truong é(x)sinh ra momen tir fi(X) __2 RB(X). v, 0,54 N

Ko

1)

Xét tac dung cua [i(X) dudi tic dung cua é(x).Do tdc dung cua
momen lyc, momen tir bi quay di géoc nho de . Cong do momen tur sinh

ra dA =%.d§=[ [i(x) A B(x) | fide, véi fi 1a vécto phap tuyén ciia mat ;

phang quay.

Taco dA =%dp = [i(x) A B, (x) ] fidp = —1u(x).B(x)sin ede.i* =d (1(x).B(x) cosp).

Ning luong tuong tac 1a U = —fi(x).B(x) = 2 RIB e (0,25@)
Mo

Van tdc ctia qua cau O vi tri cach tim vong ddy mot khoang h 13 nho nhat khi van téc cua no tai
tdm vong day bang 0.

|2R3 4 |2R3 2p3
Do d6 lmviin+ Folt a3 = B — hay v> Bl R %—; ............... (0,5d)
2 2(a®+h?) 2a m |2 (a¥+h?)

CAU VI (3,0 diém)

MV M5 MV o0t s (0,253)
m, +m, m, +m,

Ta ky hiéu dong luong cac hat 1 (2) trudc va cham trong hé quy chiéu phong thi nghiém la

P, (P,), trong hé quy chiéu khéi tam la ﬁ;(ﬁ; ). Cac dai lugng tuong ung sau va cham la

p1(P2), By ()

Cong thtc chuyén hé quy chiéu p, +m V, =p,

1.a) Van toc khoi tim Vg =

* - * . m m Ko
Trude va cham p,+m,V, =p,=0=p, :—&\71 =V, voi p=—=">-1a khoi lugng
m, +m, m, +m,
it gon. . , ‘ ‘
Trong hé quy chiéu khoi tam, tong dong luong hai hat bang luén bang 0 nén ta co
By D5 =D, D5 =0 oo (0,54)

Do va cham 13 hoan toan dan hdi nén trong hé quy chiéu khéi tim sau va cham dong luong mdi
hat chi ddi huong chir khong ddi do lon B, =i|p;| =1i.[5;| = pv, .7

P, =—-pv..n

! *! W ml .y
. ) Py =Py +M Vg =uv, fi+p—v,
Chuyén vé hé phong thi nghiém My (D) e (0,25d)

B, =p; + m2\70 =—uv, i+ v,

2
b) Tir (1) tacd p? =u’Vv? [1+ (QJ + ZECOSCD}

2 m2
! ! 2
X:E:plz:m—g 1{&] o™ e :mf+m§+2m1mzcos® @ (0,50)
. 2 (2) e )
E, P (m,+m,) m, m, (m,+m,)
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du thao
2.2) Do tan xa la dang hudng, khi N notron t&i s& c6 N notron tan xa theo cac phuwong khac
nhau. Xét vdi goc khoi dQQ ta c6 dn notron tan xa.

dn _dOQ_2msin®dd 10 0ip (3)
N 4n 4 2

2 2
c o ) . Lo m; +m; +2m,m,cos®
Notron bi tin xa nam trong goc khoi nay c6 nang lugng: E; =xE, =——-2 L2

(m1+m2)2 '

Lay vi phan ning luong cua notron tan xa (chi tinh gia tri tuyét doi) ta duoc:
dE; =d(xE,) = —— ™™ _E sindbda (4)
(m,+m,)

2
A m,+m !
Khir bién dtir (3) va (4) ta duge 7 _1(m+m,) dE;
N 4 mm, E

, 1+A)’ dE/
Véime=1vamy = A taco xac suat: d—n=uﬁ .................................................. (0,5d)
N  4A E

. A s, dn (1+A)2 N ... % . .~
b) Khi goc @ bién thién, ty s6 — = ————— 1a khong doi trong khoang x kep gitra:
dE; 4A E,

1+A2—2A_(1—A

+ gia tri cuc tiéu: =
(1+A)  (1+A

1+ A% +2A _(1+A

2
) ung voi @ =1t

+ gia tri cyc dai =
(L+Ay  \1+A

Vay ty phan cta ning luong trung binh ctia notron tan xa so véi notron toi:
1 (1— AJZ 1+A?

y = — 1+ = 7
2 1+ A (1+ A)

Khi chdm notron bang hat nhan bo (A =10) y =

2
j =1 {mg véi ®=0

2
1410101,
(1+10) 121

k
2
c) Sau k va cham, ning luong trung binh ciia notron tan xa bang E, = y*E, = [14_—A2} E,

(1+A)
Ak A NPT R ~ R 5 In(Ek/El)
Vay s0 va cham can thiét d€ 1a cham notron t&i nang lugng Ex 12 k = ;
In[ (LAY /(1+A7)]
Thay s6 vao ta dugc:
+do61 voi A =1 (hidro): k =24
+doi voi A =10 (bo): k=93
+ doi véi A = 56 (sat): k =479 )
Vay nguoi ta thuong dung cac hat nhan nhe 1a chat 1a cham notron. .........ccccoceiiieennen. (0,5d)
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