KY THI CHON HQC SINH GIOI QUOC GIA

TRUNG HQC PHO THONG
NAM HOC 2024 — 2025

Mbon: Vat li
Ngay thi: 25 - 26/ 12/2024
Pdp dn gom 14 trang.

I. Ngay thi 25/12/2024

Y

Noi dung

Ciul
(4,0 diem)

l.a

Xét qud trinh tir thoi didm ¢ > 0 dén thoi diém ¢+ dt, khdi lugng thiét bi va cdc
hat trong n6 bién dbi tir M dén M + dM véidM < 0, lugng hat phéng ra cd khéi
lwong —dM.

Vén dung dinh luat bo toan dong luong, ¢ Mdy +udM =0 tir d6 tinh dugc

2m
v=yln—.
M

1.b

Khdi lwong chc hat phong ra tir P trong mt don vi thoi gian 1 khong doi 12
m

77=?

Khdi lugng P va céc hat chua phong & thdi diém t1a M =2m—nt

Tir £=0 bét ddu phéng, dén =T két thic phéng, trong toan bd qud trinh
phéng P di dugc tong quéng duong / 12

= Irvdt =J‘Tu In

dt=uTln—e—.
2m—nt 2

Tai thoi diém phéng hét, trang thél clia hé thong
nhu trong hinh, P vira phong hét tht ca céc hat, va
vira gap hat ddu tién dugc phéng ra, tit ca céc hat
phan b6 doc theo mat trong ctia vong tron. Do dé P
s& 1An lugt nudt tht ca cdc hat,

f
E hat
%

Trong toan by qua trinh hé gom P va céc hat chi chiu ngoai lyc 1a phan Iuc

vudng gbc tir vanh tron lam ddi huéng chuyén dong.
Moment cua lyc nay dbi v6i tAm cua vanh tron bang khong. Do dé moment

dong lu(,mg cua hé dbi véi tAm vanh tron dugce bdo toan,

Tai thoi didm ¢=0, P ding yén, hat d4u tién chua dugc phéng ra, moment dong
lwgng ctia hé bing khéng: L =0.

Tai thoi diém P nudt hét tit ca cac hat, P va cédc hat c6 cing vén tdc, moment
dong lugng 1a: L, =2mRve (R 12 ban kinh vanh tron).

Ta cé Lsau = Ll=0
Suy ra Ve =0
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Cau ll
(4,0 diém)

[y

Léy tich phén hai vé, duge: T = exp (% (—1-— lj (p- po)JT;, = exp(X).T,

F’u pd

1|t 1| ¢ 5 »
; < - ,10° -1,0. =6,1. 1
Ta c6 |);(|<3,4'105|1’0.103 9’2.102|(2,510 1,0.10°)=6,1.10" <

Do dé: T=[—l-(—1-——1—J(p—po)+l]7;,
/?’ pn pd

Ta thiy T phu thuje tuyén tinh vao p.

D9 tiing 4p suft dé giam nhiét do néng chay clia nude da xubng 1 °C:
= - =1,4.10" (Pa)

A = =
PIo(1 1) 2 (1 1
Ao py) 3410°(1,010° 9,2.10°

D¢ giam nhiét d6 néng chay cia nwde da do sy téng ap sudt:

6 _ s
AT, =[PP g 231 LOIO | k= 017K
Ap 1,4.10

Khi hé can bing nhiét, nhiét d9 cta hé giam AT =AT,, = 0,17K

2.b

Theo dinh luat bao toan ning lugng: Mm=AQ+A (1)
Véi AQ 1a nhiét lugng hé toa ra khi nhigt do thay dbi; A 13 cong cia ngoai
luc.

Sy thay ddi nhiét d6 AT = 0,17 K 14t nho, cho théy xang chi mdt khéi lwong
1At nho nudc dé tan chay, tic 18 Am <my,m,. Taco thé bo qua khéi lwong

nuée d4 tan chdy, nhiét lugng ma hé téara: AQ = (m,c, + m,c,)AT

AQ =(1,0.4,2.10°+ 0,50.2,1.10%).0,17
AQ =0,89 kJ

Su giam thé tich ctia hdn hep do sy tan chay cla khoi lwgng nuée dd Am 12

AV = [—L——l—)Am )
pd pn

DA&i v6i sy tiang 4p sudt chém, c6 thé coi sy thay dbi thé tich ti 18 véi su thay
2 g : +
ddi ap suét, do d6 cong do ngoai lyc thyc hign: A = B"z—p—'-AV 3)

T (2) va (3), do Am <K my:
A<Dl (L——l—]m‘, =68J <AQ
2 Pu pn
Vi A<AQ, Tix (1) ta c6 thé cho ring AAm=AQ, tix do:

Am=A—Q—=2,6g‘
A
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Y Noi dung
2.c | Véi Am=2,6g:
av =L -L |am= (—1-——1—J 2,6.10° =2,3.107m’
Pu P 920 1000
Cong do ngoai lyc thyc hign 1én piston:
A= %(p0 + p)AV = -;-(1.105 + 2,5.109).2,3.107 = 0,30 (J)
Cau IXH 1 | Cudng d6 dong dién ngay khi déng khoa K
(4,0 diem) ]=£=£—=02A
R 30
2 | Moment t chi tac dung 1én vo cdu 14 md men tir tdc
dyung 1én cung QN. Xét vi phén trén cung QN
dl=ad0
Luyc tir tac dung lén phin tir ado 12
dF = I(Bcos8)(adb).
Moment lye tir tic dung 1én vi phén ad® dbi véi truc
Ozla
dM = rdF =(asin 8)I(Bcos 8)(adb)
Suy ra moment lyc tic dyng 1én vo céu
nl2
j dM = j IBa? sin 0d(sin 6) = —IBa )
3 | Khi vo cdu quay véi tbe d6 goc m, suat dién dong cam g & trong mach Xuét
hién trén cung QN.
{;‘C x4c dinh nhu sau
= (Bcos8)(ad0)(wr)
w2
= I de. = I Bwa® sin 8d(sin ) ——Ba)a
4 | Dong dién trong mach Ta:
{, — 1 2
I=E sc _E_Baw 2)
R R 2R

N v . 2
Moment quén tinh ctia vé cdu dbi véi tryc Oz 14 J, = gmar2

Phuwong trinh ddng hoc dbi vé6i vo chu la:

2ma* dw
M=J,y="2220 3
d=—g = 3)

Thay (1), (2) vao (3) tim dugc:
1 E Bd'w ma2 -
5 Ba (—— ) -

Bién d01, tim duqc.

38’a* ~_ 3EB
8Rm 4Rm

o'+

Giai phuong trinh trén tim dugc:
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Y Noi dung
3112 2
()= Ae w22 2
Tir diéu kién ban déu, tim dugc:
_3B%a !
(t)_ZE [1 e 3[\’ll,l]=wr(l_e f}
Thay s6 : @(f)=240(1-¢*"" )rad ! s;0, =240rad / s.
CaulV 1l.a | Do éanh séng phan xa tai bé
(4,0 diém) mit ¢6 tinh chiét quang hon 11112
nen pha ciia chum séng thi 7
nhét bi phan xa tai bé mit b 2112
thay ddila . Y W
Chum séng thit hai c6 d¢ 1éch
pha tng véi quang trinh di
doan d va phéan xa lai tai
miit dudi ciia 16p nén d9 1éch d
pha la: 2—”2nd.
r ﬂn 6 9
Ap dung diéu kién cyc dai giao thoa:
—2£2nd w=2kr k=0,1,2,.
Z
T d6 suy ra
4nd
= 1
& 2k +1 M
Luu y: cling c6 thé lap luan tix didu kién
2nd - =2 =kA,
Pé suy ra phuong trinh (1)
1.b | Budc séng 4nh sang trong ving nhin thdy thoa mén diéu kién
380<A4<760nm
Thay pt(1) vao ta co
380 <" < 760mm
) 2k+1
Thay s0, ta dugc
2,06<k<4,63
Vay k=3,4. Tatim dugc céc bude séng co thé quan sat dugce 1a 433,3 nm (mau
tim-cham) va 557,1 nm (mau lyc)
2 | Néu 4nh séng truyén ti  sang 7, ta dit
rl=nl—n2; t = 2nl
S| tn, n, +m
Néu &nh sang truyén tir n, sang #,, ta dit
- 2
p =2 Blop=rs ty= %
H +n, ny+n
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Noi dung

Nhén xét duge 7, =r, va t, #1,
Goi E, 1a bién d§ cudng df dién truong cua 4nh sang tdi thiét bi
Ta xét sy truyén cua mdt 4nh sang nhu hinh v&

o Taidiém 1:

By =rE,

E,=t.E,

o Tai diém 2:

E, =r.Ey=r(t5) B
ETZ =t2'ETl =t2'(tlEﬁ‘)) Eo Rl E’R] E"Rl
e Tai diém 1”: ;
1 1 1 3]
- By =hEy =, (rtl ) r(th)E, ny 47
(do chi xét sy phan xa mot lan cua Eq) |
4nh séng tai mit phan cdch, ta khong
cAn xét dén sy phan xa tai 1) ol 2l 2
o Tai diém 3: iy T =0
E,.=r.E., =r(LLE
s =By =1 (11 ) Ep Eg
By =t4.Ep, =t1-(t2t1Eo) J
e Taidiém 2’ 5 % 35
By =t Ey =t,.(rt1, ;)
Er3
Tai diém 1’:
.—

n =, - 2
E RI =t2'EI'2" —tZ'(tlrtZtlEO) _r(tltZ) EO

Vay cudng do anh sang phan xa toan phén cho N 16p s& 12

E;fng@"g =ERl .+E|R1+E"Rl+ ....
N+l
1-(4¢,
Eléngcong — "Eo I:l + (t1t2)+(tlt2) +..+ (tlt2 )N] _Ib:o —(&;t)_)
172
Theo d& bai
t8ng cong N+l 2
E 8 __t|t2__ = 0, 10
1-(1t,)
Rut ra

r

No.1(1- (1)
e [ in (i)

:| -1~18,33

Vay sb 16p tbi thiéu 1a 19.
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Noi dung

CiuV
(4,0 diém)

S

2 k*e'm.  27'k*e'm
III=E00_EI=O_(— e )= W

p :27:2.(8,99.109)2.(1,60.10“'9)“.(9,11.10‘3')=13 6(eV)
# (6,626.107)%,(1,60.10™) ’

Céc vach phod trong ving nhin thdy dugc phét ra khi nguyén tir chuyén tix
trang théi kich thich vé trang thai c6 n=2.Néu n>5 thi quang phd s& c6 4
vach thudc ving nhin thay.

Nguyén tir hip thy photon t6i va chuyén 1én trang thai c6 $6 lugng tir n =5

Ning lugng ciia photon t6i: &= E;—E, = (%——5%)13, 6eV =13,056eV

Budc séng photon tGi:

=34 8
_he _6,62610M3.10" oo oa

& 13,056.1,60.107"

Khi coi khdi lugng hat nhén 13 hitu han thi h¢ electron —hat nhan cach nhau mot
khoang # chuyén dong d(‘)i, v6i khéi tam 1a tvong duong voi chuyén dong theo
qu¥ dao ctia mdt hat c6 khoi lugng rat gon 4.

mM — m

m+M "

M

Khéi lugng rat gon: u =

ﬁi_[l 1) I, . ke (1 1) Iy
=l57 73 il Cor ;
Ay \28 3)m A \2 %) m
H MX
LY

A, M,
suy ra; =X =—4
m

Ay 4
H

Véi M, / m=1836, Tinh dugc M, =2,00M,

Goi # 1a ban kinh qu§ dao trdn & trang théi co ban, khoang céch giita 2
electron 1a 2r.
Ap dung dinh luat IT Newton cho mdi electron trén phuong hudng tdm quy
dao:

kzZe* ke’ _vi

e — — m
r@2r)? r

K&t hop voi diéu kién rmv = —Zh—
T

2 2
Tinh dugc r = h =D vei PP
4n’kme*(Z —Z) 7 o 4" kme
Niing luong ciia nguyén tir ¢ trang thdi co ban:
2 2
E= 2.—1-mv2 -2, iZe +£_e_
2 r 2r

2 272 4
Tinh dugc E=—2(Z—%) I,,véi I, =3”—’;zi”—’=13,6ev
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Noi dung

Ning lugng ion hoa thit nhat nguyén ti helium tir trang thai co ban:

ZZ
I=E-E,vbi E,=—_12_1H =—Z21H

Tinh duge: I=(Z" —Z+%]IH =(22 —2+%)13,6CV =28,9¢V

Gié tr tinh duge khéc (16n hon) so véi két qua thye nghiém.

II. Ngay

thi 26/

12/2024

Y

Noi dung

Ciul
(4,0 diém)

1

Chon hé tryc Dxy, ¢6 Dx tring véi thanh b, Dy trong v6i thanh a. Vi tr khdi
mL+2m.0 L

tim C (xc, yc): x. = 05 y. = z -
m

Suy ra: OC= 2L—£=ﬂ
3 3

Mémen quén tinh clia thanh a d6i véi truc quay qua O:
I = —l—m(ZL)2 + ml? = 4
12 3

Mobmen quan tinh cia thanh b d6i véi truc quay qua O:

I, = —1152mL2+ 2m(2L)* = %mﬁ

Momen quan tinh ctia con ldc doi véi tryc quay qua O:

4 49 19
==m
.

I=In+Ib= §n1L2+ ?71’1142 L2

Phwong trinh dong luc hoc clia con ldc d6i véi tryc quay A:
M, =La"

Moment ctia trong luc dbi véi tryc quay A:
M; =-3mg.OC.sina

2
e 0"+ 5mgL.sina =0 a"+ %%.sinoc =0

Suy ra:

Véi ¢ nhod: sinara=>a' + m§a=0
: 19 L

19L

Chu ki dao dong nho ciia con lic: T =27, |—
10g

Co néng cua con ldc tai vi trf bién a:
E =3mgAh, =5mgL(1 - cosa)
Ddng ndng cia con 1ic khi qua vi trf cén béng:

E =-1Ico2 = 119—mL”o)2 =1—9-mL2co2
2 22 4
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