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I. Heéng din chung

1. Can bd cham thi chdm dtng nhu dap an - thang diém ciia B Gido duc va Dao tao.

2. Néu c6 ciu nao, y nao ma thi sinh c6 cach tra 1oi khac so véi dap an nhung van dung thi van

cho diém tdi da cua cau, y d6 theo thang diém.
3. Can bo cham thi khong quy tron diém bai thi.

IL. Pip 4n - thang diém

KY THI CHON PQI TUYEN OLYMPIC NAM 2015

Céau

Noi dung

Piém

Cau 1 (3,5 diém)

1.
1,50d

Viét cac phuong trinh chuyén dong cho hinh tru:
F.—Tcosoa=Ma
1
TR—FmSR:Iy=%MR2y @
Diéu kién lan khong truot: a=vR (2).
Giai (1) va (2), ta thu duogc:

F.—Tcoso=Ma T(l—COSa):gMa

T-F =ima T(2+cosa)
™2 L -a—

3)

0,50

Xét gia toc cua vat m va cta diém tiép xac A gitra day va hinh tru. Hinh chiéu gia toc
cua chung lén phuong soi day phai bang nhau, nén

a, =yR—-acosa 4)

Ma: mgsino—T =ma, (5)

Suy ra: mgsino.—T =ma(1—cosa) (6)

0,25

3Ma
2(1-cosa)
_ 2mgsino(1-cosa) 2sino(l-cosa)
T 3Mm +2m(1—cosoc)2 1+ 2(1—cosoc)2

Thay (3) vao (6), thu dugc: mgsina — =ma(l-cosa)

(7)

0,25

T-mg sina
N Fns —TCOsa=Ma 1+ 2(1—COSOL)2 8
Theé (7) vao (1): =
(7) vao (1) T—FmSZ%Ma _mgsina(2+cosa) ©

314 2(1—-cos a)2

ms

Mat khac:

3Mmgsin® o 2 +Mg:Mgl+3sin2a+2(1—c25a)2
3M+2m(1-cosa.) 1+2(1-cosa)
Viy: “ZE: sina(2+cosa) _ sina(2+cosa)
' N 1+3sin?a+2(1-cosa)’ 6-cos”a—4cosa

N=Tsina+Mg=

9)

0,50

4




Noi dung

Piem

Xét trong hé quy chiéu gan véi diém tiép xtic gitra day va hinh try. Vat m chiu thém lyc
quéan tinh I%:qt = —m(ﬁ +7 x ﬁ) . Thanh phan F, =myR huong doc theo day khong tao ra
momen quay. Mémen luc tic dung 1én m ddi véi truc quay di qua diém tiép xuc:
M =mgL coso.—maLsino.=mL(gcosa—asino) (10)

g

Luc day khong quay: M=0 = a=——-
tan o

2sina(1-cosa)  cosa
1+2(1-cos 0L)2 sina

= 2(1—0050c—cos2 o+ cos® oc) = 0050c+2(0050c—2cos2 o+ cos® a)

= 2(1-cos” a)(1-cosa) = cos o+ 2¢os ot (1-cos o)’

0,50

:>2C0820L—5C050c+220:>008a2% (loai nghiém cosa. = 2) = o, = 60°

0,25

N

0,25

1,00a

Theo (10): M =mgL cosa.—maLsina. =mL(gcoso—asina)
* Goc hop gitra ddy va phuong ngang tang 1én néu:

g
tana )
* Goc hop gitra day va phuong ngang giam di néu:

g9
tana
Vay: Dy c¢6 xu huéng quay 1éch vé phia vi tri goc o, = 60°.

M>0=ax<

1
:>cosza—5c05cx+2<O:cos<x>E:a<600.

M<0=a>

:>cosa<%:>a>60°.

1,00

Cau 2 (3,5 diém)

050 d

£ N x. A . R C 2, N,c
S6 nguyén tir cua moi loai dong vi ¢6 trong mdt don vi thé tich: N = I?/I P ,

trong do ¢ 1a nong d6 khdi lwong cta dong vi, M 1a khdi lwong mol.
Theo dinh luat phong xa: N=Nge™
véi A=In2/t 1a hang s phong xa. Tir ddy tinh dugc do phong xa:
_dN _ N,cpIn2
’ "dt Mt
va cbng suat toa nhiét tr mot don vi thé tich do phong xa tao ra

§=HE = N,CpEIN2

Mt

Véi 25U (M = 0,238 kg/mol) ta c6 q(*5U ) = 1,62.10° W/m?
22Th (M = 0,232 kg/mol) ta c6 q(*%Th) = 1,82.10% W/m?®
Vay: q=3,44.10° W/m?®,

0,50

0,504

2 R I S ) 4
Tong cong suat toa nhiét tir hanh tinh P = —=nR%q
3
A A 5 re I A <\ A - A 4
Cong suat toa ra dudi dang birc xa nhiét tir bé mit, nén T, .4nR’ = 3 nR%q

Tur day ta co: T, =4—=34K

0,50




Cau Néi dung Piém
3. Xét mot khoi cau c6 tdm trung véi tdm hanh tinh, ban kinh r (0 < r < R). Nhi¢t lugng
1,50 d | dugc sinh ra trong khoi cau sé truyén hét qua mat cau, nén:
ﬂnr"*q =—kd—T4nr2 —dT=—Jrar *) 0,50
3 dr 3k
trong d6 k 1a hé so truyén nhiét.
+) Khi 0<r<R,: k=knva(*)cho
q . q .
T(r)-Te=——-1"=T(r)=Te———r 1
(-Te 6k, () © 6k, @
+) Khi R, <r<R:k=ksva(*)cho
q q .. 91 1 Ho
T(r)-T(R,)=—=—(r*-R})=T(r)=T, - ——r’+2| ——— |R? 2
(N-T(R,) 6ks( )=T0) ° 6k, 6k k) @
= q 2 2 q 2 2
h T.-T(r)=———(R" =1 )=>T(r)=T.+—(R"—r 3
ot T T(1) =g (R 1) > T(0)=To - (R* ) ®
4. Tai mit tiép xuc gitra 16p vo ran va 16i nong chay r = Ry, nhiét d6 cua vat chat bang nhiét
1,00 d | 36 néng chay cua vat liéu: Trm = 1500 K.
, q 2 2 aR qa
Do d6 theo 3): T, =T.+—|R“*—=(R-d) |=T,+=—d——d
G =T 6ks( ( )) 3k, 6k,
Thay sb ta duoc d = 58 km. 1,00
Tar(1) =T, =T, -—1—(R—-d)’
6k,
Thay sb tinh dwogc: Tc = 7586 K.
Cau 3 (4,0 diém)
1. Xét mot mat Gauss la mot khoi lap phuq‘ng canh a, nam trong géc phan tdm thir nhat
0,50 d | cua hé truc toa do, mot dinh trung vai goc toa dd. Dién théng gui qua cadc mat phai
bang 0 nén: ® =a’fa+a’ca+a’aa=0 0,50
T do6: p=—2a
2. ror N A _ s . 1. T ST
100d Luc Lorentz c6 cac thanh phan F= q(XI +yj+ Zk)x Bk = qB(yI Xj)
mX = gBy + qax
Dinh luat IT Newton cho chuyén dong cua hat theo céc truc: < my =—-qBX +qay 1.00
mZ = -2qo.z
A A A1 fr A A 2qo
Nhu vay hat dao dong diéu hoa theo truc Oz véi tan s6 ©, = ,[—.
m
3. ) 5 5 . o’
1,00 @ | Patu=x + 1y, ta dua 2 phuong trinh dau cua h¢ trén vé dang: U +lw.U —?a u=0
Tim nghiém du6i dang u = ¢'. Thé vao phuong trinh trén ta duoc:
2
o — 0,0+ %0
2 1,00

Ny 1 2 2
Trdo o, = E((DC i«/mc —2m; ) :
Dé hat chuyén dong trong mién khong gian hiru han thi x, y khong thé tién dén vo cung,
gB°*
4m

khi 6 ©,, phai la s6 thuc, hay: o’ -20’>0=a <
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Cau Néi dung Piém
4] 2
150d | @) o, 0 othl o =0,0,= 260—"" 0 o, . Khi d6 nghiém c6 dang
O)C
u=Ce ™ +C,e™ U =-ioCe ™ —in,C,e ",
Tait=0,u=R; u=0suyra C,+C, =R;»0,C, +®,C, =0.
—C = Ro, .C, = Ro, 0,50
®, — 0, 0, — 0,
oR 2
X(t) = Cos m,t — cos m,t
o 0, — o, W, — o,
Giai ta duoc: R R
y(t) = ——2"sin ot + —2"sin ot
0, —®, ®, — 0,
b) Chon hé quy chiéu gan véi tim O va quay véi tan sé ©, theo chiéu kim dong ho, khi
. ) R i
do hat s€ chuyén déng déu trén quy dao tron ¢ tam tai (X',y") =( ! ,0), ban kinh
(01 - (02 0,50
(DZR re A A \ A s h A < .
voi tan sO o, cung chiéu kim dong ho. Hoac nguoc lai.
®, — 0,
¢) Trong mit phang xOy, hat chuyén dong trén mot duong tron co tim ciing chuyén
dong tron quanh tdm O. 0,50
Cau 4 (2,5 diém)
1. Goi bién do clia dién truong tai khe thir nhat 14 a, khi d6 bién d9 tai cac khe tiép theo 1a
1,50 d | a/k, a/k?, ..., a/k3N. Xét nhiéu xa theo phuong 0, hiéu s6 pha cta hai chum tia tir hai khe
lién tiép 1a &= 2—:O'sin 0.
Song tong hop c6 bién do phic:
_ _ _ _ Ql(@N+1)5 py 3N+1 1,50
A=a+leh +i2e2'6 +...+%e'3’“5 _alz® - /K
k k k 1-e“/k
_ 2, 1+1K™ —2c0s[ (3N +1)8 |/ KN
Cuong do sang duoc tinh boi: 1(6) =|A|" =a S
1+1/k”—2cosd/k
2. Bay gid bién do song tong hop s& 1a
1,004 . 4 . : _ _
A’=[a+%e'5+%e2'5+...+%e'3“‘8]—(%e2'5+%e5'5+ ..... + k3?\l—l e|(3N—l)5)
1_ei(3N+l)5 / k3N+1 a i 1_ei3N6 / k3N
T 1=k K 1=K
Véi N >> 1 vak > 1 bi€u thuce trén tré thanh:
, a a i 1 1+e°/k 1,00

- — . v =a. T
1-e®/k k*  1-e*/k* 1-e™/K°
Cuong do anh sang bay gio la:
I’(9)=|A’2— , 1+1/k?*+2cosd/k

=a
1+1/k®—2c0s358/k?




Cau Néi dung Piém
Cau 5 (4,0 diem)
1. Tur bién ddi Lorentz ddi véi van tde, ta co:
1504 ' 2 V2
(U, +Vv) +u; 1—0—2 1 1 1 U’
u?=u? +ul= ~ = = = = =1+ = (1)
CEI = =
c c C c
Khi bién déi can cha y: u”” =u +u?
Déthuantiénchﬁngtadét: Y= = Y = ! =3Yo = ! =
-4 1-Y 1-V
c c C
Phuong trinh (1) tro thanh: 7 = y'y, [ 1+ Y 2)
uong o . y_y’YO Cz 1,50
Nhu vay ta co:
: vu; o f eV
P, =myu, =my'y,u, (1+ C—zj =Yomy' (U} + V) =7, (px +E C—zj ©)
O day m 13 khéi luong nghi cua hat.
Tuong tu, ta co:
: vu; ' oy
p, =mu, :myyouy[1+ = j:my uy, =p; 4
A I \ A - 2 2 1 VU' [ 2 1 1
Do6i véi thanh phan nang lugng: E =ymc® =mcy'y, (l+ C_ZXJ =Y, (y mc”+y'mu’, V)
Suy ra: E=v,(E'+p,v). (5)
2. a) Goi P, p’ 1a dong lugng cua photon trong hé quy chiéu phong thi nghiém va trong hé
250d quy chiéu riéng ctia meson n°. Chii y lién hé giita ning luong va dong luong cta photon
laE =pc dong thoi st dung cac cong thirc (3), (4) va (5) ta co:
p'sin® =psinO;p’cos6' =yp (cose—xj
¢ 0,75
%
. CosO——
Suy ra: tan o’ = E.Lev ; c0sH' = V—C
¥ cosf—— 1—-—cos0
c c
Xac suat dP’(8") dé photon bay ra dudi goc khdi dQ(0") 1a bat bién khi chuyén tir K’
sang K nén:
in0'de’ - ' - 2nsinod
dP(G):dP’(e’)zsmede _ dcoso _ dcos6 - 7Sin 6d6 N
2y°|1-—cos6 4my*| 1——cos0
¢ ¢ 0,75
1

Suyra: f(0)= >
Amry? (1— \C/ oS 6]




Cau Néi dung Piém
b) Goi ¢’ 1 nang lwong cua photon trong hé quy chiéu riéng ctia meson 7°. Bao toan
2 '
C 2. .
nang luong cho &' = . D61 sang hé phong thi nghiém ¢(0) = 3— .
Y (1 ——CO0s ej
C
’ 9 &' sin 0do
Lay vi phan biéu thirc trén de(0) = ¢ 5 1,00
v
Y (1 ——CO0S ej
C
Tir tinh bét bién cua x4c suét ta c6 dP(0) = dP(g).
c 1
Suyra: g(g) = —.—.
2V ¢
CAu 6 (2,5 diém)
1. Ta gid thiét hiéu dién thé giita vo cau va qua cau khi can bang 1a U. Ky higu v, va v,
2,004 | 15 cac thanh phén theo huéng ban kinh va huéng vudng goc véi ban kinh cia vén toe vi
cua hat alpha luc phan rd, va v, va v, la cac thanh phan twong Gng khi hat dén vo.
Theo dinh luat bao toan nang luong ta co:
m m
E(Vlzr+vi)=5(vgr+V§L)+qU (1)
Trong do6 q = 2e 1a dién tich cua hat alpha.
Theo dinh luat bao toan mé men dong luong:
mrnv,, =mnv,, (2)
Vi V5, >0, nén chi ¢ cac hat alpha thoa man diéu kién sau day méi dén dugc vo cau:
2
m m mir
5(vfr+vﬁ)—5vi—qU=E—5(r—lvuJ -qu=0 (3)
2
O day ta da st dung %(Vlzr + Vi) =E va dinh luat bdo toan mo men dong luong & (2).
Két qua 13 nhirng hat alpha c6 véan toc thoa man diéu kién sau day dén duogc vo: 2,00

mvz 2
2 © [k (1_£j (4)
E, | E

Goi 0 1a goc giita phuong van tdc lic phat xa va phuong ban kinh, thi (4) trd thanh:

. r, i _qu
sin eg[?lj (1 E) (5)

2
S . qu I ) . A A A A . A
Chu y rang khi q? < 1—(—1] thi dicu kién trén day khong gay nén mot sy han ché nao
r.2

cta 0. Céc hat alpha phat ra mdt cach ngfl}l nhién theo moi hudng, nén sO cac hat phat ra
dudi goc khong 1on hon 6 thi ti 1€ voi phan dién tich mat cau dugce gidi han boi goc do,
nghia 14 vi ban kinh bang 1, thi dién tich mat nay 1a 27:(1—005 9). Tuy nhién can chi
¥ rang cac hat dugc phat ra dudi goc 16n hon 7t/ 2 s& bi hip thu boi qua cau (Nguoc lai
s€ bi vo cau hap thu). Vi vay, ta chi ¢ y dén cac hat dugc phat ra dudi goc 6 <n/2 Nhu
vay véi 0<0<m/2, cuong do dong hat alpha bay dén vo la:




Cau Néi dung Piém
2
2m(1-cos0O
21, 27020s0) Loy fn)(;_aY ™
4n 2 r E
Trong d6 Io 1a tich cta dién tich q véi s6 phan rd cia Cm trong mot gidy.
d - In2
l,=q| —=nN,|1-2T =qnN, — 8
o121 |_gmam .
2
b, @ (n
2 E r,
2 2
Tém lai: 1=l o[ (1—ﬂj T LY 9)
2 n E E I
0; e >1
E
23 -19
Thay s6 ta co: |, =qnN, In2 =2 0,01.6,0.10".1 ?'10 069 _ 9,5.10°A.
T 1,4.10
i E
Chu y rang 1,R, < [1—{—lj }— do d6 dbi v6i Ry = 100 kQ, ta ¢ trudng hop thir nhat
) (4
trong 3 trudng hop trén, tirc 1a dong dién cuc dai chay qua diy dan bang:
=1y = IEO =4,810°A.
2. Cuong d6 dong dién béng ntra cuong do dong dién ¢ cau 1, néu U thoa man diéu kién:
0,50 d

(i ()
gio);

=1,0.10"Q.
l,/4

Vay R; phai bang R, = (

0,50

HET

10




