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Moén: VAT Li

Thoi gian: 180 phut (khong ké thoi gian giao ae)
Ngay thi thir nhat: 05/01/2024

(Dé thi gom 03 trang, ¢6 05 cdu)

Cau I (4,0 diém)
Trong cong nghiép, viéc so tuyén quéang ra khoi da 1a khau

dau tién dé lam giau quang. May tuyen quang rung co thé lam gl
cong viéc so tuyén nay. May bao gom hai bo phan chinh: bo B
phan thu nhét 12 méang, coi nhu mot tdm vén phang dat nam ’5:::_/;;:;’1’:”’”
nghiéng va by phén thu hai 1a bd phan rung cho phép mang (vén) il | - S—
rung theo cac ché do khac nhau. Hinh 1.

Xét mot vat nho khdi luong m dat trén mot véan dai, van hop
v6i mit phang ngang mot gbc o nhu Hinh 1. Chon truc toa d§ c6 phuong doc theo van va co ch1eu

duong huong xubng dudi. Cho gia tdc trong truong g =9,8m. s. Bo qua luc can khong khi. Hé sb
ma sat truot gitta vt va van 1a p. Coi luc ma sat nghi cyc dai bang luc ma sat truot va moi chuyén
dong (néu c6) chi xay ra trén mat phang hinh vé.

1. Tim gbc nghiéng cuc dai o, cua van dé vat khong bi truot trén van.

2. Ban dAu vat dimg yén trén vén, van nghiéng mot gbc c¢b dinh <o, . Cho van chuyén dong

voi gia toe a, khong d6i theo phuong doc theo van.

Ao
a) Tim diéu kién cua a,deé vat trugt xudng so Vo1 van. =¥

b) Tim diéu kién cua a,dé vat trugt 1én so véi van.

Trong cac phan tiép theo ta cd dinh gbéc nghiéng
a <o . cua van va cho van dao dong diéu hoa doc theo
phuong clia van v6i bién dd A va tin s6 géc o nhu Hinh 2. Thoi diém ban dau t=0, van & vi tri

bién cao nhét ctia dao dong.

3. Tim diéu kién (theo A va ©) dé vét ban d4u dung yén so v6i van s€ truot trén van ngay sau
thoi diém van bat dau dao dong.

4. Xét vat nho la da hodc quing. Biét hé sb ma sat truot cua déa va quang trén vén lan luot 1a

W, 1, Vi p, <p,. B qua va cham cia da va quing o trén van, tim diéu kién (theo A va ®) dé
quang chuyén dong trugt huéng xuong ma da khong chuyén dong so véi van.

5. ChoA =1mm, ®=500rad.s™, o =10°, hé s6 ma sat truot cua quing trén van p, =0,4. Sau
mot thoi gian, cac hat quang s€ truot xudng véi toc d6 troi trung binh v, 6n dinh so v6i mat dat.

a) Tim v, va tinh cong suét trung binh ctia lyc ma sat thuc hién trén 1kg quang.

b) Tinh cong sudt toa nhiét trung binh do luc ma sat gay ra trén 1kg quang.
Cau II (4,0 diém)

Hién tuong mao dan, hién tuong dinh u6t, hién tugng khong dinh u6t, hién tugng cac giot chat
l6ng c6 dang hinh cau trong diéu kién khong trong luong 1a nhimg hién tuong bé mit cua chat long.
Cau nay nghién ctru mét so hién tuong bé mat ctia nude. Biét khéi luong riéng va nhiét dung rleng

cua nude 1an luot 1a D =1000kgm~va c=4186J kg K, gia tbc trong truong g=9, 8m.s~,coi
ap sudt khi quyén khong d6i va co gia tri p, =10°Pa. Hé sd cang mit ngoai cua nude 1a ¢ (chua blet).
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1. Cho mot éng mao dén thuy tinh thanh mong, chiéu dai L =1000mm, hai d4u ho, ban kinh
frong r = 0,2mm. Coi thuy tinh dinh uét hoan toan doi voi nude.

a) Pat 6ng thang dung, du duéi tiép xtic véi mit nudce trong mot chéu dung nudc ¢6 mat thoang
rong, nudc dang lén trong bng dén do cao h, =74,5mm. Xac dinh hé s6 cang mat ngoai ¢ cua
nuée. Trong qua trinh ndy, nudce toa hay thu nhigt? Tim nhiét luong do.

b) Trudce khi dat 6ng mao dén ta bit kin dau trén cia bng mao dan rdi méi cho dau dudi tiép XUc
v&i mit nude trong chau. Cho ring qua trinh nuéc dang 1én, khi trong bng bién dbi dang nhiét. Xac
dinh chiéu cao h ctia cot nuge dang l1én trong dng mao dan.

2. Trén mot tram khong gian duoc coi 1a méi truong khong trong luong:

a) Mot giot nudc hinh ciu c6 ban kinh 3mm. Xac dinh chénh léch ép suét bén trong va bén
ngoai cua giot nudc.

b) Néu trén tram khong gian c6 hai giot nuée hinh ciu c6 ban kinh a va b, ¢ cung nhiét o, hai
giot nuéc gdp nhau va gop lai thanh mot giot 16n hon. Cho réng hé hai giot nudc 1a hé c6 1ap. Tim
biéu thire su thay ddi nhiét do ctia hai giot nudc khi 6n dinh theo D, ¢, o, a, b.

Cau III (4,0 diém)

Mot vong ddy cach dién, manh, ctimg, hinh tron, ban kinh a, tdim O. Chon truc Oz
vudng géc véi mat phiang vong day (Hinh 3). Vong day duoc gilr ¢b dinh va tich
dién ddu doc theo chiéu dai cta vong day véi di¢n tich toan phan Q> 0. Biét dién

A . s A A \ r A A r <A r C
thé tai diém N trén truc Oz va cach tdim O mét doan z c6 biéu thirc V(z) =——.
Nz’ +a’

trong do Ci 1a mot hing sé chua biét. Cho hing sb dién 1a €, bd qua moi ma st va

tac dung cua trong luc, hay:

1. Tim Ci. Hinh 3

2. Xé4c dinh phuong, chiéu va d¢ 16n cua vécto cuong do dién truong tai diém N. '

3. Tai diém N, gitt mot qua cau kim loai nho trung hoa vé dién, c6 khoi lugng m va ban kinh
b (b <<a). Qua cau kim loai bi phan cuc. Coi qua cau bi phan cuc 12 mét moémen ludng cuc dién p
(ludng cuc dién nay tuong tu hé gdm hai khéi dién tich hinh cau, trai dAu, phan b déu, ban kinh b.
Tam cna khoi dién tich duong va am 1an luot duoc dit tai O, va O_trén truc Oz sao cho N la trung
didm cua 0,0_, khoang cach O,0_la chiéu dai ctia ludng cuc dién).

a) Tim phuong va chiéu ctia momen ludng cuc dién p.

b) Do 16n moémen ludng cuc dién p c6 dang p :—E—C—zi—ﬁ,trong d6 Ca, Cs 1a cac hing sb
(z°+C,)
chua biét. Tim Cz va Cs.
¢) Xéac dinh céc vi tri can bang bén va vi tri can bang khong bén cta qua cau trén truc Oz.
d) Tim tan sb dao dong nho cla qua ciu quanh céc vi tri can bé’mg bén theo €5 Qs 8, b, m.

Cau IV (4,0 diém)

Théu kinh Luneburg tiéu chuan 1a mét khéi cAu trong subt ban
kinh R lam bang vat lidu c6 chiét suét thay doi theo ban kinh r
(khoang céch tir tim khoi cau dén diém dang xét, r <R) theo bieu

2
thie: n(r)= ‘/2~(§) . Khéi cAu dit c¢b dinh trong khong khi,

tAm tai O. Cho toc d6 anh sang trong chén khong la c.

1. Chiéu mot tia sang don sic dén qua cau voi goc téi i nhu
Hinh 4, truc A trung v6i phuong phap tuyén tai diém t6i. Biét Hinh 4.
rang tia sang di trong khdi cAu trong subt s& thoa man diéu kién
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tich n (r).r.sini 1a hing sd, trong d6 i 1a goc tdi clia tia séng dén mat cau ban kinh r.

a) X4c dinh khoang cach gan nhat cia tia sang di trong khéi cau véi tam O.

b) Tim vi tri ma tia sang 16 ra khoéi khoi cau va géc gilta phuong cua tia sang sau khi di ra khoi
khoi cau va truc A. , ‘ )

2. Xét mot ngudn sang diém don sac S bat ki nam sat trén vo cau cua thau kinh Luneburg.

a) Xac dinh vi tri anh cua S.

b) Mot photon xuAt phat tir S di qua tdm O va 16 ra tai diém P trén vo khdi cau. Tinh goc SOP
va thoi gian photon chuyén dong bén trong khoi cau.

¢) Mot photon xuft phat tir S va 16 ra tai diém Q trén vo khdi ciu sao cho goc SOQ =120°, tim
thoi gian photon chuyén déng bén trong khdi cau.

Cau V (4,0 diém)

Két qué nghjén ctru ho phéng xa Urani va Actini trén Trai Dét, ¢6 thé duoc tng dung xac dinh tuéi
ctia mot s6 mau thién thach. Ho Urani ¢6 hat nhan phong xa dau tién 13 U va hat nhan bén cudi
cting 12 2% Pb. Chu ki ban rd ctia hat nhan % U rat 16n so véi chu ki bén ra cta céc hat nhan khac
khéng bén trong ho Urani, nén ¢ thé coi khi m6t hat nhan %5 U phén rd sé tao ra ngay hat nhan
*Pb. Con ho Actini c6 hat nhan phéng xa dau tién 1a %, U va hat nhan bén cudi cing 14 hat nhan
U Pb. Chu ki bén ra cua hat nhan ] U ciing rat 16n so v&i chu ki ban ra ctia c4c hat nhan khéc khong
ben trong ho Actini, nén ciing coi kh1 m6t hat nhan %, U phan ra s& tao ra ngay hat nhan °3 Pb.

1. Xét qua trinh hat nhan*;U phén 14 o tao thanh hat nhan *!Thva hat nhan*}Th tiép tuc
phan rad B~ va chuyén thanh hat nhan *Pa. Viét phuong trinh phanrd o va B~

2. Cho céc ddng vi phong xa sau day 2Rn; 22 Rn; 2 Rn; 2 Ra; “; Ra; 20 Ra; °; Po; %, Po, hay
chi ro dong vi nao thudc ho Urani, d6ng vi nao thude ho Actini. Giai thich cach phan loai.

3.bé xédc dinh tudi T ‘chung cho moét tap hop cac mAu thién thach, ngudi ta dua ra cac gia thuyét

sau: cac mau c6 clng tu01 timg 1 mau duoc coi nhu mot hé kin va c6 1ap; ban dau ti 1¢ dong vi chi la
nhu nhau trong cac mau; cac mau thién thach chua ti 16 s6 hat nhan ddng vi Urani giéng nhu Trai

bt (hién nay ti 1€ nay k = NHSU / szsU =137,8 voi ki hiéu Nx la sb hat cua hat nhén X). Dya trén
cac gia thuyét nay, cho rang biéu thuc ti 1& d6ng vi chi cho mdt cap hai mau thién thach batkiavab
T
la Rlb — k(2 1)
R2a - sz (ZT/TZ - 1)

(ki hiéu a, b & Ry va Rz img v6i mau a, b); chu ki ban ra cua

, trong do

& thoi diém khao sat trong tip hop tudn theo biéu thic:

R, =Ny, /N, , R,=N

238U 1a T1 = 4,51.10° nam; chu ki ban 3 cua 235U 1a T, = 7,13.10% nam. Dua trén bang sb liéu sau,

hay xac dinh tu6i T chung ctia c4c mau thién thach (khong yéu ciu xéc dinh sai s6).

20 Pb 2Ppp? 27Pb 24P

Noi thu thip mau thién thach | Ki hiéu mau R, R,

Nuevo Laredo, Mexico A 50,28 34,86

Forest City, lowa B 19,27 15,95

Modoc, Kansas C 19.48 15,76

Henbury, Australia D 9,55 10,38

Canyon Diablo, Azizona E 9,46 10,34
----HET

e Thi sinh KHONG duoc sir dung tai liéu.
e Gidm thi KHONG gidi thich gi thém.
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BOQ GIAO DUC¥A-BAO TAO KY THI CHON HOQC SINH GIOI QUOC GIA
- 4\ /_._~i ‘ .
;ﬂ/ HENHREUC NAM HOC 2023-2024

Rt e Y | Mén: VAT LI , \

Lo - 4 Thoi gian: 180 phut (khdng ké thoi gian giao dé)
- Ngay thi tht hai: 06/01/2024

(Dé thi gom 03 trang, c6 05 cdu)

Cau I (4,0 diém)
Mot ban try dac dong chét, ctmg, ban kinh R, khoi lugng m dt trén

san ctmg ¢ trang thai can bang khong bén nhu Hinh 1. O 1a trung diém

doan thdng tiép xtc gifta ban tru va san, Q la tim mat phang day (hinh chit

nhat) va C 1a khéi tAm ctia ban try, khoang cach QC =u, QO =R,0C = /. Q

Cho gia tdc trong trudong 1a . Bé qua moi ma sat.
1. Tim u theo R. DR, o>_
2. Tim moémen quén tinh Ic cla béan tru d6i véi truc quay di qua khéi Hinh 1.

tam C va vudng goc voi mat phang hinh vé.
3. Tim mdmen quén tinh Io cta ban tru ddi véi truc quay di qua O va vudng goc véi mat phang hinh v&.

gl
-

Trong phén tiép theo, dat k = %,wg =& va ki hiéua la goc quay cua ban tru so véi vi tri ban
m

dAu (chidu duong 1a chiéu nguoc chiéu kim déng hd).

4. Ban tru bi lat up xudng theo chiéu nguoc chidu kim dong hd véi toc do goc ban dAu rat nho.
Biét ban tru bi truot nhung khong roi khéi san:

a) Tim tbe do goc o cua ban tru theo a, o,, k.

b) Tim gia toc goc y cta ban tru theo o, ©,.k, o.

¢) Tim gia toc a.cua khéi tam C theo a, k, g.

5. Bay gio giit ban tru dtimg yén & vi tri QO ¢6 phuong thang dimg roi tha nhe, tim gia toc a.cua
khéi tdm C ngay sau khi tha.

Cau II (4,0 diém)

Cong suét phat xa toan phan cta vat den tuyét dbi & nhiét d6 T 1a P = AcT* véi hang s6 Stefan—
Boltzmann 6=5,67.10° Wm™= K™, A 14 dién tich bé mit phat xa. Coi Mat Troi la vat den tuyét
dbi, nhiét do bé mat T, = 6000K va ban kinh Ry =7.10°km; Trai DAt cling 1a vat den tuyét dbi, ban
kinh R = 6400km, nhiét d6 bé mat la ddng déu. Biét ban kinh quy dao trung binh cta Trai Dat
xung quanh Mt Troi R, =1,5.10°km, tbc d6 anh sang trong chan khong ¢ =3.10°ms™.

1. Uéc tinh nang lwong bure xa Mt Troi dén Trai Dat trong 1s.

2. San luong dién trén toan thé gi6i trong nam 2020 vao khoang 2,6.10°kWh. Gia st con ngudi
c6 thé chuyén hoéa duoc 3% nang luong birc xa Mat Troi téi Tréi DAt thanh dién ning va thoi gian
chuyén hoa khong dang ké. Udc tinh thoi gian thu ning luong bic xa Mat Troi dé duge san luong
dién cua nam 2020. ‘ )

3. Tinh nhiét d6 bé mat cua Trai Dat khi 6n dinh.

4. Tim h_I(; do bfrcrxa Mat Troi tac dung 1én Trai Pat. 1 7

5. Thuc t€ Tréi Dat dugce bao boc bdi mét 16p khi quyén. Gia st 16p khi quyén nay phan xa 30%
buc xa Mat Troi tro lai khong gian, 70% con lai truyén qua duogc 16p khi quyén va bi Trai Dat hap
thu hoan toan. Tinh nhiét d0 bé mat cua Trai Dat.
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Cau III (4,0 diém)

Cho truc Oz c6 phuong nam ngang, gc tai mot diém O cé dinh. Xét mot 6ng tru cach dién ddng
chit, cimg, thénh mong, ban kinh day a, chidu dai 4, truc éng tru tring véi truc Oz, tim mot day
tai O. Mat ngoai dng tru dugc tich dién v6i mat do dién tich mat o toa do z la:

2 Enz
20

o(z) =6, cos

trong d6 o, 1a hing s6 duong va & 1a mot tham sé khong thir nguyén. Hang s6 dién 14 €.

—q (q > 0) duoc gin cb dinh & hai ddu mot thanh cach dién manh,

1. Giit dng tru c¢6 dinh. M6t hé gdm hai dién tich diém +q va /\
ctmg, khong nhiém dién, chiéu dai 4, khéi luong khong dang ké, &q /

duogc dat trung voi Oz, dién tich duong tai O, dién tich 4am tai M
nhu Hinh 2. B6 qua tac dung cua trong luc. Goi luc dién truong

tdng hop do dng tru téc dung 1én hé hai dién tich diém la F. Hinh 2.
a) Khi & =0, tim phuong, chiéu va do6 16n cta F theo &85y 8,4

b) Khi & =1, tim phuong, chiéu va d6 1én cia F theo €,,q,0,,a,~.

2. Tai thoi diém t = 0, cho 6ng tru quay cham quanh truc Oz véi
gia toc géc khong doi y tir toc d6 ban dau bang 0 (Hinh 3). Bieét

£=0 va £>>a. Hang sb tir 1a p,. Coi tir trudng trong dng tru 13 7
déu va bo qua buc xa dién tir, khi tbe d6 goc ctia 6ng tru 13 o hay ky @
xac dinh:

a) Vécto cam tng tir bén trong 6ng tru theo Ky, T, 2, 0. Hinh 3.

b), Vécto cuong d6 dién truong tai diém bén trong Ong tru, cach
truc 6ng tru mot khoang r theo p,,0,,a,7,r.

c) Téng nang lugng dién truong va tur truong bén trong 6ng tru theo €,,1,,0,,a,£, 0.
Céu IV (4,0 diém)

E

Xét mot quang hé dat trong khong khi gdm: thau kinh hoi tu
moéng L, tiéu cu f =30cm, duong kinh ria d = 2cm, quang tdim O; T~
khe hep S; man quan sat E; hai ban mat song song A va B ¢o dang / T
hinh hop chir nhat giong hét nhau c6 bé day e =18mm va chiétsuat | C ‘
ti d61 v6i moi truong n =1,5; ném chén sang cao su mém D (Hinh 4). IS % O\l/ |

B

A va B dat d6i xtmg va hop v6i nhau mot géc p=mn—o voi
o =0,125rad. Man E vudng géc véi truc chinh cia thdu kinh tai C.
Ném chan sang D (tam giac den nho trén truc chinl}) duoc dat & phan
ho gitta A va B. Khoang cadch SO =45,6cm. Chiéu chum sang don
sac ¢6 bude séng A =0,5um dén quang hé qua khe hep S thi quan sat dwoc hién tuong giao thoa
trén man E.

1. Xac dinh vi trf cac anh cubi cing ctia S tao boi quang hé va tinh khoang céch gitra cac anh do.

2. Tim khoang céch tdi thiéu ciia OC dé quan sat dugc cac van giao thoa trén man E.

3. Cho OC =1,5m. Tinh khoang van giao thoa quan sat dugc trén man E.

Hinh 4.

4. Giam dan géc o véi the do o = 4%:0rad.s‘] bing cach quay ddng thoi A va B quanh canh tiép

xuc sao cho ching van giir duoc tinh dbi xtmg qua mat phang di qua khe S va O. Tim tdc do thay
doi cua khoang van giao thoa trén man E tai thoi diem A va B bat dau quay.
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Cau V (4,0 diém)

Cau nay nghién ciru mach dién xoay chiéu béng cach str dung dao déng ki dién tir hai chum tia.
Cho céac dung cu sau:

TT Dung cu S6 luong
May phat 4m tan phat ra tin hiéu dién xoay chleu
hinh sin ¢ thé Cheu chinh duogc dién 4p, tan so.
1 Trén mdy phat 4&m tan, ngoai man hinh (A) hién thi ];3 Q D 1
tan so va hai dau ra cta tin hiéu (D) con c6 nim °°

(B) cho phép diéu chinh bién d6 va nim (C) cho phép didu chinh tan sb
tin hiéu ra. Thiét bj da dugc cip ngudn.

Dao dong ki dién tir hai chum tia cho phép dua
ddng thoi hai tin hiéu dién vao hai cong CH, va E

2 | CHa. Hinh dang cta hai tin hiéu c6 thé quan sat CH; CH;s 1
ddng thoi trén man hinh hién thi E. Thiét bi da s =
duoc cép ngudn.

3 | Day do dao dong ki dé dua tin hiéu dién vao dao dong ki 2

4 | Dién tro thudn c6 gid tri R =500Q véi sai s6 ti ddi 5%. 1

5 | Tudién co dién dung Cy chua biét 1

¢ | Cécday dan dién véi cac dau c6 thé két nbi voi cac dau tu dién, dién tro | da s6 luong
va vé1 may phat 4m tan. can thiet

1. Thi nghiém do do l1éch pha cua dién &p trén mot dién tré va dién 4p trén hai diu doan mach
gdm tu dién va dién tré d6 méc ndi tlep, hay:
a) Sur dung chire néng quan sat dong thot hai tin hiéu trén man hinh dao dong ki:
- V& so d6 méic mach dién: két ndi doan mach véi may phat 4m tan va cac cong vao cua dao
dong ki.
- V& phac dang tin hiéu quan s4t duoc trén man hinh dao dong ki sau khi ca hai tin hiéu hién
thi rd trén man hinh, tir d6 chi ra cach xdc dinh d¢ léch pha.

b) Str dung churc nang téng hop dao dong trén dao dong ki: tin =
hiéu dién dua vao cong CH; (hoic CHy) s& diéu khién chum tia <] 1Ci 7 b
trong dao dong ki quét trén man hinh theo phuong OX (hodc OY). — - 1z <
Mic mach dién gidng ¥ a) va sir dung chue nang tong hop dao dong /
trén dao dong ki, nguoi ta quan st duoc hinh dang tin hiéu téng hop -
trén man hinh dao dong ki 1a mot dudng elip nhu Hinh 5. Chi ra )

cach xac dinh do léch pha theo p va q.

2. Trong thi nghiém de xac dinh dién dung cua tu dién Cx, ta lap mot mach dién gdbm dién tro R
va tu dién Cx mac noi tlep Dat mot tin hiéu dién xoay chiéu tan s6 f phat ra tir may phat am tan vao
hai ddu mach dién. Git cé dinh bién do dién 4 ap cap cho mach va xac dmh ti s6 bién do tin hiéu dién

4p gifta hai dau dién tro Uk va hai dau tu dién U, khi thay d6i tan s f. Két qud thi nghiém thu
duoc cho trong bang sau:

f(Hz) 99.8 199.0 300,0 400.1 5003
U / Upe 0,3 0,6 0,9 1,2 1.6

Tur s6 liu trén, hay xac dinh dién dung C, ctia tu dién. Cho biét sai s6 ti dbi cua Up, /U, duoc
danh gia bang 5%, bo qua sai sb ctia tan sb.
-HET
e Thi sinh KHONG duoc sir dung tai liéu.
e Gidm thi KHONG gidi thich gi thém.
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A0 DUC VA PAO TAO KY THI CHQON HQC SINH GIOI QUOC GIA
- TRUNG HQC PHO THONG
NAM HOC 2023 - 2024

HUONG DAN CHAM DE THI CHINH THUC
Moén: VAT LI
Ngay thi thir nhét: 05/01/2024
(Hudng ddn cham thi ¢6 05 trang)

I. HUONG DAN CHUNG

1. Giam khao chidm dung nhu Pap an - Thang diém ctia Bo Giao duc va Pao tao.

2. Néu thi sinh ¢6 cch tra 101 khac dap 4n nhung dung thi giém khao van chim diém theo biéu diém
cua Hudéng dan cham thi.

3. Giam khao khong quy tron diém thanh phén ctia ting cau, diém cta bai thi.
II. PAP AN - THANG PIEM

Cau | N§i dung | Piém
Cau l (4,0 diem)
1. Dé vat khong bi truot trén van: P, <(F, ), <> mgsino <pumgcoso 0.50
)
Suy ra: (tana),, =p=a,  =arctanp
2.a. | pg vat trugt xuéng $O vOi van: ma, + mgsino >pmgcosa => a, > g(Lcoso —sina,) -
véeto gia tée d, cia mang huéng theo chidu 4m ’
2.b. | pé vat truot 1én so voi van: ma, > mgsino +pmgcoso = a, > g(pLcosa +sina), 550
o 5 b
vécto gia toc a,ciia mang hudng theo chiéu duong
3. Dé vat truot trén van ngay sau thoi diém van bét dau dao dong: Ao’ > g(ucosa +sina) 0,50
4' . A 0 . . . . A 74 A . A .
Gia tdc clia van tai vi tri bién 1a gia toc 16n nhat nén ta chi can xét diéu kign:
V6i quang: Ao’ > g(p, coso —sina)
e 5 , 0,75
V6i da: Ao’ <g(p, coso —sina)
Suy ra: g(p, cosa —sina) < Aw® < g(i, coso —sin o)
Sa.
Aw
Aw wt
Voo i 2
1,00
- Aw
Do vét chuyén dong on dinh nén: P_ + P,=0 — P =-mgv,sina
Ap dung dinh luat bao toan nang lugng:
F v, dt | Fvedt+|E v,dt
- I I ' I s ([BalnottBaln Byt —t) .
Py =F Ny = T = T = T Yy = T WV, =—Mgv, sina
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Noi dung

t T
Thay IFmS':pmgcosazg: L I; tdz(1+ anaj_ dot =T-t,
My )2 M, )2

Bo qua thiang giang cua van toc troi: v, = Amcos(w; J = cho{(p tananJ = Amsin[n;ana}
K, K,

Thay A=1mm,w0=500rad/s,a =10°,u,=0,4 vao:v, = 0,32 m/s’
Cong suét trung binh ctia lyc ma sat (can) thuc hién trén lkg quang:
P, =—mgv,sina=-1x9,8x0,319xsin10° = —0,54 (W)

5.b.

Fms ISII + Fms SZ‘

Trén thanh ta sé thdy quéng di tién, lui véi quéng duong Sy va Sy P, = T
T
4 2 0.0049

S| = | (Aosinwt-v,)dt="| (0,5sin500t-0,319).dt =4,19.10" (m)

T t, 0.00139

2 2 0.01395
[S:l= [ (-Awsinot+v,)di= | (<0,55in500t+0,319).dt = 44,3.10 (m)
T

T .t 0.0049
42

Fuu(18i]+18. )

Suyra: P = =1,49(W)

0,25

Cau Il (4,0 diem)

1.a.

Thay tinh dinh u6t hoan toan déi véi nude, nuée dang 1én dd cao ho.

Dgh,r N

Cén bang thiy tinh: Ap = Dgh, = 28 —> o= =0,073—
r m

Cong cua luc cing mat ngoai: A, = 2nrh,c = 6,84.10°)
2 2
Thé nang c6t chat long ting mét luong: AE, = m%h" =%

Do A.>AE, nén nudc toa nhiét lugng Q= A, - AE, =3,42.10)

=3,42.10"°)

2,00

1.b.

Néu diu ho duoc nhing tiép xlc v6i mét nude, do hién tugng mao din nén nuée dang 1én
trong 6ng mot dd cao h so véi muc nude trong chdu. Khi trong 6ng dugc nén ding nhiét dén
i £ L.
apsuat p: p(L-h)=p, L >p=——p,

L-h
Diéu kién can bing thuy tinh: Po=p —2—0+ Dgh = L—tho . +Dgh
r r

Do ho:—zi Suy ra: h2—[p—°+L+hth+h0L=0—)h=6,6mm
Dgr Dg

1,00

2.a.

At TAnh & or e oo 1A 5 7k i ’ 2
Chénh I¢ch ap suat gitra bén trong va bén ngoai glot nudc: Ap = 2y Ap=48,7Pa
r

0,50

2.b.

Nang luong mat ngoai cta hai giot nuéc ban ddu: E, =E, + E, =4nc(a’® +b%)
Khi hai giot gop thanh mét giot 16n hon ¢6 ban kinh R: R, = (a’ + b*)"?

Nang lugng mét ngoai cua giot I6n: E = 4noR?

Nang luong mit ngoai giam di va chuyén thanh nhiét luong lam nhiét do giot nudce ting 1én

0,50
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Cau Ngi dung Diém
2/3
ap En=E 471($(a2 + bz)—4ncR§ 30[(32 + bz)‘(a3 + bl) }
t = = =
3 3
m.c ﬂn(a} +b3).D.c D.c.(a +b )
3
Cau III (4,0 diem)
1 Xét diém dac biét tai O c6 z=0:
V=== 2. G 0.9 pogsvn-—L 1,00
4nea  4ne 07 +a> 07 +a 4re, 4ng,NzZ* +a’
2. | Do tinh chit doi xtmg ctia vong day tron tich dién tich duong Q, do do vécto cuong do dién
truong gay ra tai diém N cung phuong truc Oz va hudng theo chiéu duong Oz.
dV(z) d Q Q z Lu0
E(z) ¢6 do I6n: E(z)=- =—— = —
dz dz 471:80\/22 +a?  dme, (z°+a’)
3.a. | Do vong mang dién tich duong nén qué cau kim loai bj phan cuc, phan phia xa vong ddy mang
dién duong, phan phia gan mang dién am.
Do d6 momen ludng cuc pnim trén truc vong ddy va hudng ra xa vong day. 0,50
p hudng cung huéng E(z), tic 1a huéng theo chiéu duong truc Oz: p=q.0_0, véiqladod
I6n dién tich khdi cdu.
3b. | Xét khoi cau tim O-, dién tich khdi cau q.
bién truong tai diém cach tdm O. mdt khoang r1a E = %F VOl k = 7
TE,
i X o A " \ o oge R LA 14 . kq d kq
Khoi cau tdim O+ gay dién truong tai diém N c¢6 do 16n 1a Ey, 137
bién truong gay boi dién tich ctia ludng cuc: E,o (2) =%d ; chiéu 4m truc oz
“ 0,50
Bién truomg tai N gdy boi vong day: Ey (2) = —<%_; chidu duong t
1en truong tai N gay bo1 vong day: E(z) _m, chieu duong truc oz
" , S . kQz kq b’Qz
bién truong tai N bang 0 nén m = b_3d —->p=qd= Fra)"
Theo déu bél p :m —) C2 = b3Q,C3 = a2
3.c. | Qua cau phan cuc dat trong dién truong E(z) ¢6 do 16n phu thudc vao z, nén thé ndng cla
ludng cuc trong dién trudng phy thude vao z E(z)
= 1, — kQ?z’b’ dW(z)
Do p=p(E(2)) > W(2)=—=pE@)=——22> _ S F(z)=-
p=P(E@) > W(@)=-25E@ TErradRdic)
o r A 1Y ; C A3 ; 5 A 3 - 0,50
Vitri can bang khi F(z)=0 — vj tri can bing ctia qua cau kim loai la: z,=0,z,=%a/\2
Xac dinh céc vi tri can bing bén va khéng bén, ta co:
2 2 .
2 WZ(Z) <0 va d WZ(Z) >0 — z,=0 (khong bén); z, =+a/+/2 (can bing bén)
dz” |z,=0 A
3.d. . y X o o A A a
Xét qua cau tai vi trf 1an can z, = E’Z =27, +§,£<<2, 0,50
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dw 'Q’ 8b'Q’
F(z)=- (Z)=ms" nén s"+—8b Q -£=0 - Q= 2L =
dz 8lneg,ma 81ne,ma

Cau 1V (4,0 diém)

l.a.

2 _
Theo dé bai: n(r).rsini = Rsini, > 2—(Lj L= 51‘nl‘0 (D
R R sini

_sin” i,

sin? i

—r*=R?*-R* [l

(2) va rmin khi i=90° — 1,

min

= R\/Esin%o

1,25

1.b.

i g : fe X , tani
Xét duong di ctia 1 tia sang trong khoi cau, ta ¢ d6 = ——dr(3)
r

, d i
Ti¥ (2) vi phéin hai v& va thay véo (3) c6 d0= i{ (cosi)

—_——di|(4)
2| Jcos’i, —cos?i
Xét tia tGi ¢ goc t6i i (ng voi vi tri O rmin, 1€ [i,,7/2]) cho tia 16 v&i goc 16 0 (0 €[, 0.]).

Tich phan 2 vé cua (4) dugc:

6 A -
Jdezlf _d(_%_di
" 25 | Jcos?i, —cos?i

cos ~
T o T+1
——|===+2=0.= 8

cosi, | 2 2 2 2

)

Il n . :
— 0, —m=—| ——+i, +arcsin
2| 2

Tia sang 16 ra tai vi tri ng voi goc 6 =26, = +1, nén tia 16 ra khoi qua cau song song véi

truc A hay song song v6i duong thing di qua tdm O va diém toi.

1,00

Moi tia sang tir S 16 ra s& song song v&i dudng thing di qua SO hay chum 16 1a chim song
song. Anh ctia S ¢ v cuc.

0,50

2.b.

Goc iy =0°=6,=0°=SOP =n
Quang trinh clia tia sing (duong thing SOP) truyén trong khéi cu: Leor =2Lgo =2L,

Chia doan OP doc truc Ox (0 < x <R ) thanh v6 sb doan nho c6 quing dudng dx, quang trinh
tuong Ung la n(x).dx. Quang trinh cua tia sang di tr O dén P:

R R 2 R
LOP:IHC‘X: 2—(%) dxz%.f\/az—xzdx:%
0 0

0
Véi: a=+2R
R 2
va l:l x+/a? —x? +a2.arctan| ———— . R2+7rR
2 x|, 2 2
Suy ra:

1 nR nR (247
LOP :-Z-[R-FT): LSOP :2LOP :R+7=( > jR

Thoi gian tia sang truyén trong khéi clu tur S qua O dén P: toop = Lsor = ( 2 er ﬂj&
e C

0,75
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Cau Ngi dung Piém
2.c. | Quang trinh cla tia sing (duong cong SQ) truyén trong khdi cau: LS»Q =Lgop — Lk
. ; R . R
Quang trinh cta doan tia 16 QK // SO (QK = R/2) di ngoai khong khi: Lok = 1.—2—
R R (l+7 0,50
Suy ra: LsT) =Lgop Lk =R +T—?:(—2—)R
e : o 5 Lo _(1+n)R
Thoi gian tia sang truyén trong khoi cau: t =—=| — |—
L - 2 j¢
Cau 'V (4,0 diem)
1. | Phuong trinh dién t& qud trinh phan ra a: U — o + 2Th
& R 1,00
Phuong trinh dién ta qua trinh phan rd B~:*Th — *Pa+ je+V
2. | Cac dong vi thude ho Urani: : 22 Rn; 2Ra; **Po thoa man A =4n+2 véi neN |50
Céc dong vi thude ho Actini: 2 Rn; % Ra; 25Po théa man A =4n+3 véineN ’
3. _ k(2" -1 5 F
bat R =Ry _ (T )= B voi B la m§t hang s6 duong
R2a _sz (2 & _1)
Taco R, -R, =B(R,, -R,,) >BR,, -R, =BR,, -R,, .
(BR, =R,) khéng phy thudc vao miu — BR, —R, = A véi A 1a m6t hing sé ’
Lép phuong trinh: y =Bx-Avéi y=R;x=R,
Dung d6 thi va tim d déc c6 B =1,6585 — T=4,58.10° nam
Tong diém 20,00

<

HET
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DUC VA PAO TAO KY THI CHON HQC SINH GIOI QUOC GIA
S TRUNG HQC PHO THONG
NAM HOQC 2023 - 2024

HUOGNG DAN CHAM DPE THI CHINH THU'C
Mén: VAT LI
Ngay thi thir nhat: 06/01/2024
(Huéng dan cham thi ¢é 05 trang)

I. HUONG DAN CHUNG
1. Giam khao chidm dung nhu Pap an - Thang diém ctia Bo Gido duc va Dao tao.

2. Néu thi sinh €6 cdch tra 10i khdc dap an nhung dang thi giam khao van chim diém theo biéu
diém cua Hudéng dan cham thi.

3. Giam khao khong quy tron diém thanh phn ctia timg cau, diém cua bai thi.
IL. DAP AN - THANG DPIEM

Cau | Noi dung Piém
Caul (4,0 diem)

L Do tinh d6i xtmg, khdi tim C nim trén truc di ximg Oy y

Chia ban try thanh vo sb 16p mong phing song song mat phiang

day ban tru, c6 bé day dy, ¢6 khdi lugng dm, cach O mot doan y.

Taco: y =Rsing = dy =Rcos¢p.de / = dy

Khéi lugng 16p méng phéng (hinh chir nhdt): [ Y |

dm =p.L.dS=p.L.2(R cos 9).dy = 2pLR* cos” ¢.dg, (L la chiéu dai ban tru) X 1,00
/2 2

jydm I(Rsin(p)(pL2chosz(p).d(p 2p.LR? J' cos’.d(cosp)
— 0

Toa d6 khéi tam C: y,=2 =0 _
m m m

Véi m :p.L%nRznén 66 ¥, =u:QC=3iR ~0,42R
n

2, .
Momen quén tinh cta ban try doi voi: Truc quay qua Q: [, = %mR2
o’ 30 0,50
Truc quay qua C: 1. =1, —mu®= mRz( TIg—'z Jz 0,32mR’
7]
3. ~ P ) , Ae g 2 2 3 2
Momen quan tinh ctia ban try doi véi truc quay qua O: [ =1 +m{” =1, +mR" = EmR 0,50
4.a. | Bao toan co nang ddi voi khdi tim C & vi tri ban ddu va vi tri OC hop véi phuong thang
. o I 5
ding goc a: —mgAh = %mvé +%IC032 & 2gl(1-cosa) = o’ sin® o+ o
m
0,50

g
) 2?(1 ~RGR ) ,2032(1 —cosa)
sin“a+1./m” sin” o +k
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NOi dung

Piém

Khi ban tru bj 1at up xudng theo chiéu ngugc kim dong hd véi van tbc goc @ , khéi tam C
clia ban try chuyén dong theo phuong thing dung do khong bi luc téc dung theo phuong

ngang.
Pit h = /cosa— van toe khbi tam v, = —% =/sin oc.%(:— =/lwsina

2

Gia toc khdi tim: a_ = —— = f@’ cos o, + Lysin o (¥)

2

Phuong trinh dong luc hoc: ma lsina+yl, =M, =mglsina

£ gin ot — m? cos oL.sin o

2 L2 2 :
. ; sinot— " cosa.sina
Doddé =>v= ¢ =—2

2
e . 2 k +sin” o
—E b S 1O
m/

0,50

4c.

. 2 2k(I—cosa)cosa
sin” o +

e ©’lsin® o+ @ (k cos o k+5in° &
Thay vao (*)cé: a, = =

k +sin® o k +sin® o

0,50

bong hoc:

+ a, thing dung

+ Quy dao Q ludn cach déu san nén g nim ngang;
+ QC ndm ngang nén ¥ % QC thing dung ac 7xQC
Viban diu @ =0 néntacé d. = By +?x@ (hinh vé)

Chiéu lén phuong ngang ta c6 a,=0;

Chiéu Ién phuong ngang thing ding ta ¢6 a.=7yu

Dong luc hoc: Phuong trinh mdmen véi tam O:

2
a mu

mgu=Iy+mau — mgu=[.—S+mauy —» a,=———g=0,36g
u I +mu

0,50

Cau Il (4,0 diem)

Cong suit phat xa toan phén cua Mat Troi: P = c5(41tR52)Ts4
o (4nR2)T!

Cong sudt buc xa ctia Mat Troi dén Trai DAt o= 5
4nR

nR} =2,06.107 W

Ning lugng bire xa clia Mt Troi dén Trai Dat trong mot gidy: E = ¢.t = 2,06.10"7 J

1,50

Thoi gian thu nang lugng Mat Troi: 1—(3)—0¢.t =2,6.10".3600 —>t=15146s=4,2h

0,50

Nhiét do bé mat Trai Dat 6n dinh khi cong sudt hap thu bing cong suat bic xa

1/4
o= G(47ERE)TS — Nhiét do bé mat Tréi Dat: T, = ——¢—2 =290K
6(471‘,RE)

0,75

¢

Luc do blc xa clia Mt Troi tac dung 1én Trai Pat: F=+ - F=6,9.10°N
C

0,75
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Cau Noi dung Piém
5. | Khi ¢6 phan xa cua khi quyén voi hé s6 a = 0,3. Nhiét do bé mat Trai Dat khi 6n dinh 1a Tga
1/4
1-a)p 0,50
l—a)p=o(4nR2) T, > T, =| L=2_| - 265K
( )¢ ( E) Ea Ea |:G(4TCRE)
Cau III (4,0 diem)
l.a. | Cudng do dién truong do vanh tich dién Q phan bd déu gay ra tai mot diém trén truc va
cach tdm vong mét doan z la: E = 1 #Z,W— z
4ng, (z"+a”)""
Xét vanh dién tich day dz, ¢ toa d6 z. Lop nay cé dién 0 M| z
tichdQ = 6,dS = ,2nadz va gy ra tai O di¢n truong dE — +q -q
huéng theo chidu am truc Oz
1 dQz c,a zdz dz
dE:4 2 23/2:2_ 2, . 2\2
ne, (z°+a”) g, (z°+a”) 1,00
Dién truong tai diém O: E, —IdE JG a%:i[l___a___) huéng nguoc
2e, (z2° +a?) 2g, 0%+
Oz
Do tinh déi x(mg nén dién truong tai M ¢6 d6 16n Em= Eo=E nhung cung chiéu truc Oz.
A ’ A A “n , ’ A 12 qO-O a
Luc do ong tru tac dung 1én hé dién tich c¢6 d6 16nF = 2qE = [1 ——j
E;() AV, €2 + az
Luc F hudng theo chidu 4m truc Oz.
1.b. | Xét vanh dién tich day dz, ¢ toa d0 z. Vanh c6 dién tich dQ = o(z)2na.dz tdc dung luc 1én hé
hai dién tich +q,—q la dF hudng theo chiéu 4m truc Oz, Z £—z
op- 20 clonke  St-ae 0 Ml 2
me, | (a”+2z7) (@ +(-2)) Tq q
2maq o(z)zdz  { o(z)({-z)dz
F J‘ dF J‘ 2 2N3/2 +I 2 253/2 dz
4ne, |9 (@a"+27) (@ +(-2)%)
Déi véi sb hang “tich phan” thr 2, d6i bién z'= ¢ —z,dz' = —dz 1.00
¢ ‘ Nt ' L . ’
-l otnts [zl | o0 oDy,
dng, |y (" +27) o (@ +z'") 25" (a"+z°)
; , MZ n({—z) . 3 TZ
Co o(z)=0,c08" =;=>c({-2z)=0, cos’ ——2 =g, sin* —
(z2)=0, Y, ({-2)=0, Y, Ly
aq qo, a
Cong thic (1) tro thanh F = —zdz = (I —————J
o'([(a +z )1/2 28() \/€2+a2
Luc F hudng theo chiéu 4m truc Oz.
2.a. | Try tich dién déu véi mat do dién mit M
. rx A A A . . ’ 74 . »~ ( \ oA
Khi tru quay véi toc d§ @, ong tru tuong tu mot solenoid ¢é sé vong ddy N = o dong dién
z
0,50

G,(2ma.dz)
2n/w)

lal= nén B=p nl = po%co(a.dz)w:pocsowa

Cam (mg tir B huéng theo chiéu truc Oz.
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Noi dung

Dién truong E trong dng ddy tai mot diém bét ky co phuong tiép tuyén vi vong tron ban
kinh r, ngugc chiéu quay ctia 6ng va c6 do 16m E:

‘- dod dItB - d(p,o,0a)

_do o0 yar
dt

— E27nr = nr? —>E=

dt

2.c.

2,26
£
Nang luong dién truong: W, :—J.g E? dV—— 4(“ oA Yar) 2rdr _nsopolgy a

Tru
l 1 Zatw?l
Nang lugng tir truong: Wy, =— f —dV :T(Hocowa)z.ﬂazf _ %
Tru 70 “0

2226 2.4 .2
TEM0, Y a L nuocoamé

Tong nang lugng dién tir truong 1a: W =W, + W, = 6 5

0,75

Cau IV (4,0 diém)

Ngudn sang S qua hai ban mit song song cho hai anh S,,S,. S,,S, 1a vat dbi voi thau kinh L,
qua théu kinh cho hai anh that S/,S,. Hai anh S/,S, 1a hai ngudn két hop. Truong giao thoa
duoc xac dinh boi phén chung cua hai tia 16 khoi thau kinh. Diém I 1a vi tri tur d6 hai chum
16 giao nhau va tao nén truong giao thoa trén man E.

D¢ dich chuyén cla tia sang qua mdi ban: SS, =SS, = e(l —lj =6 mm
n

S,SS, =a =m—(n—-0,125)=0,125 rad

Goi A 1a giao diém cta S1S; va SO.

SA =SS, cos(%j: 5,99 mm; S8, =2S,A = ZSS].sin% ~0,75 mm

Goi d = OA 1a khodng cach tir S;S, dén thau kinh: d =45,6-0,6=45 cm

df 4530
d—f" 45-30

Goi d’= OB la khoang cach tir S!S, dén thiu kinh:d’ =
that).

Goi a la khoang cé4ch gitra hai anh S/,S, .

d

=90 cm>0, (2 anh

/
Ta c6: :>a=S,/S§:SlSng——O75%—15mm

1~2

2,00

Mubn quan sat duge van giao thoa, man E phéi dat cach thdu kinh mét khoang it nhit = OL.
[0 MN 10 20 10
= = =

Tacé:—_—//—_ P
IB S/S, 10-0B L5 10-90

= IO ~ 97,3Cm . Véy' OCmm = 97,3 cm

0,50

Goi D la khoang céch tir mat phing chia hai anh S|,S, dén man:

D=BC=0C-0B=150-90=60 cm — Khoang van: i:)\—D:O,me
a

0,50
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Noi dung

Do doan SS, =SS, ze(l—lj luén khéng ddi nén trong qua trinh xoay goc a, hai anh
n

S,,S,1uén ndm trén dudng tron ban kinh SS, =SS, . Do do toc d6 goc clia hai ban mit song
song ciing la tbc d goc cta S,,S, di chuyén trén duong tron.

; ~ . AD_ di ADda
Khoang van: i=—=>—=———
a dt a” dt

/
Ta c6: S8, =25,A =2SS,.sin2 ~ 255, £ =85 o a=8/8, =88, L =255
2 2 d

Suy ra: oD i(lj el D0 1,26.10 mm /s (da/dt <0 vi a gidm nén i tdng).

T dt 2SS, dt\a 2SS, o’

1,00

Cau V (4,0 diém)

la.

So d6 mach dién dé xac dinh d6 léch pha gitia dién 4p trén hai dién tr¢ va trén hai dau doan
mach gom dién tro va tu dién méc ndi tiép.

I::I CH|CH>

adik 20 R Pl """""""" :
> NGNS

7 O\

(e
L@
o

Cx R
11
11

D¢ léch pha gitra hai tin hi¢u dugc xac dinh nhu sau Ag = _(_i_i_n

1,00

1b.

A
CH, ix:A.cos(cot+(P)_)(l)‘+ EYCOS(P—X B

Tin hiéu dua vao cong { 5

CH, :y =B.cosot A.sinQ

: P=Y, =B :
Puong dao dong tong hop la mdt duong elip: . —>Smne= 2
x=0—>|y|=q=Bsmcp p

1,00

- Yoe _ 2n.C _R.f

oc

. [
Co: U(JR = IOR, UOC = IUZC :F(;:‘C'

U ‘- X g
bat y=—"% va x=fnén y =bx ; 1ap bang s0 liéu x, y va dung do thi y theo x.
0cC

~ 32107

Xac dinh goc nghiéng a ¢6 tana=b=2n.C_R =3,2.10"nén C =1,0.10°F

X

2nR

Tinh sai s6 ¢6 ACCX =10% — AC, =0,1.10°F nén C, = (1,0£0,1).10°F = (1,0 £0, 1)uF

£S

2,00

Téng diém

20,00

HET
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