BQ GIAO DUC VA PAO TAO  KY THI CHON HSG QUOC GIA NAM HQC 2020 - 2021

PE THI CHINH THU'C Mon thi: VAT Li
Pé thi gom 02 trang Thoi gian: 180 phit (khéng ké thoi gian giao dé)
Ngay thi thir nhat: 25/12/2020
Cau I (4,5 diém)

Mot mit phiang nghiéng ¢ dinh cit mat phang nam ngang theo dudng Ox. Goc giira hai mit phang
nay 1a 0. Trén mit phang nghiéng nay, ta khao sat chuyén dong ctia cac vat nho duoc coi 1a chat diém.
Chon tryc toa do Oxy trén mit phang nghiéng (Hinh 1.a). Lay gia
tc trong trudng g = 10 m/s%.

1. Mot vat nho duge phong tir diém H theo phuong ngang trén
mit phang nghiéng véi toc do ban dau v, = 1,0m/s. Vat t6i
diém K trén tryc Ox theo hudng hop véi truc Ox mot goc o = 60°
trén mit phiang nghiéng. Biét OH =30 cm, trong sudt qué trinh
chuyén dong vat ludn tiép xic voi mat phang nghiéng. Bé qua moi
ma sat tac dung 1én vat.

a) Viét phuong trinh chuyén dong cua vat trong hé toa do Oxy,
tor d6 dua ra phuong trinh quy dao va hinh dang quy dao cua vat trén mat
phang nghiéng.

b) Tinh goc O.

2. Mot xe d6 choi (coi 1a chat diém) duoc nguoi choi diéu khién tir xa
dé xe chuyén dong theo doan dudng M-A-B-C-D-E-N dugc vé& trude trén
mit phang nghiéng, c6 gbc nghiéng 6 da tinh duoc ¢ y 1b. MA, EN 1a cac
doan duong thang co chiéu dai MA = EN =40 cm; ABC va CDE la céac
nira duong tron c6 ban kinh 1an luot 1a R, =40 cm; R, =20 cm (Hinh 1.b).
Xe dugc diéu khién chuyén dong véi toc do khong dbi v trén doan duong
do; gia tri tbc do v 1a khac nhau vi mdi 1an choi. Hé sb ma sat nghi cuc
dai giita banh xe va mit phang nghiéng 1a p=0,75. B6 qua sttc can cua

khong khi tadc dung 1én xe.
a) Tinh toc d6 1on nhat cua xe trong cac lan choi d€ xe khong bi truot. o X (dm,)
b) Tinh thoi gian nho nhat dé xe di hét doan duong tr M t6i N ma T B
A . Hinh 1 .b. Hinh dang quy dao
khong bi truot? il xe.

Cau II (4,0 diém)

Xung quanh bé mat Trai Dat 13 16p khi quyén bao boc ¢ do day nhat dinh. Bo qua qua trinh dbi luu
va truyén nhiét, ta khao sat cot khi quyén & trén bé mit nudc bién. Nhiét d6 ¢ sat bé mat nudce bién 1a
to = 27 °C. Coi khong khi 1a khi 1i twong ludng nguyén tir va c6 khoi lugng mol p = 29 g/mol, cac qua
trinh nhi¢t dong xdy ra trong cac lép khi quyén 1a cac qué trinh doan nhiét. Bé qua sy thay doi cua gia
tdc trong truong va lay g = 9,81 m/s?. Hang s6 khi R = 8,31 J/(mol.K).

1. Xéc dinh d6 day 16n nhit c6 thé c6 duoc cua lép khi quyén bao quanh Trai Pit.

2. Gia thiét khong khi ¢ sat bé mit Trai Dat c6 do am ti d6i la f= 81%. Tang may trong khong khi
gan nhat voi mit dat thuong duoc hinh thanh khi hoi nudc trong khong khi bat dau tré nén bao hoa va
ngung tu thanh cac hat nudc nho lo limg. Do cao clia ting may 1a nhé hon nhiéu so véi d6 day cua 16p
khi quyén nén c6 thé coi mat do phan tir hoi nudc & ting may giébng mat do phan tr hoi nudc sat bé
mit Trai Dat. Biét ap suét hoi bdo hoa cia nude phu thudc theo nhiét d§ dugc cho & Bang 2; khoi
luong mol cta nude 13 py = 18 g/mol. Hay xac dinh d6 cao mit dudi ctia ting may so v6i bé mat nudc
bién.

Bang 2. Ap suat hoi nuéc bio hoa Pph theo nhiét do.

t°C 0 5 10 15 20 23 25 27
Pon (mmHg) | 4,58 6,54 9,21 | 12,79 | 17,54 | 21,07 | 23,76 | 26,74
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Cau Il (4,5 diém) ‘ ‘

Cho mach dién nhu Hinh 3, cac phan tu trong mach dién déu la 1i tuéng. E1=6 V, E2=9 V,
Ri=Ro=4Q,R3=20Q,L=2mH, C=120 pF. B,, D, 1a cac diét. R la mét hdp dién tro co thé dat
duoc gia tri. Ban dau tu khong tich dién, cac khoa Ki, Kz, K3, K4 déu ngét (¢ trang thai cach dién).
Khao sat mach di¢n trong cac truong hop khac nhau:

1. K, ngat; K,,K, dong; R = 10 Q. O mét thoi diém nao do, b, A b,

] )
dong K,. Xac dinh cuong do dong dién chay qua khoa K, ngay K ' K
sau khi vira dong K. i 1 Rs j_ ?

2. K,, K, ngat; K,dong; R =40 Q. Pong K, mot thoi gian Ei L H R C E:
dai dé mach 6n dinh sau d6 ngat K. X4c dinh hiéu dién thé Uas | | R T =

\ Ks B \ Ks
Hinh 3.

gitra hai dau dién tr& R ngay sau khi vira ngat K,.

3. K,,K, ngit. Xac dinh gia tri R dé sau khi dong dong thoi
K, va K,, cong suét téa nhiét trén dién tré R 1a cuc dai. Tinh cong suét cuc dai do.

4. K4 ngét; K,,K,dong; R=30Q. Dong Ko tai thoi diém t = 0. Xac dinh d6 16n dién tich trén mot
ban tu theo thoi gian t.

Cau IV (3,5 diém)

Chiéu mot chum tia sang don sic song song (duoc phat ra tir cing mot ngudn)
c¢6 bude song A = 0,46 pm, bé rong D = 2d =4 mmtSi mot lang kinh. Ling kinh
c6 chiét sudt n = 1,5 va c6 tiét dién ngang 1a tam gidc cdn OBC véi cac goc i
B=C=a=10°,BC vudng goc vdi cac tia sang téi nhu hinh v& (Hinh 4.). Sau d ..
khi ra khoi lang kinh, cdc tia 16 gap nhau gdy ra hién tuong giao thoa. Nguoi ta f—.»
dung man quan sat c6 dang tam phang dat vuong goc véi mat phang hinh vé va
song song v4i BC dé quan sat hién twong giao thoa. Chon hé toa do vudng goc
Oxy nhu hinh v&, voi Oy//BC.

1. V& duong di cua cac tia sang 16 ra khéi lang kinh. Tinh cac goc léch tao bdi «
tia 16 va tia tdi. ¢

2. Man quan sat phai dat trong khoang gia tri nao cua x dé quan sat duoc hinh Hinh 4.
anh giao thoa? Xéc dinh chiéu rong 16n nhat cia vung giao thoa.

3. Tinh khoang van giao thoa khi dat man quan sat tai vi tri c6 toa do x.

Cau 'V (3,5 diém)

Mot phétén cé bude song A t6i va cham dan hdi véi mot électron tu do (coi nhu ding yén). Sau va
cham, photon tan xa co bude song . Goi ¢ 1a gbc hop boi phuong chuyén dong cua électron va
phuong phéton tdi (0 < @ < 7/2), goc tan xa 0 14 goc hop bdi phuong ctia phdton tdi va phdton tan xa.

B y

Do dich chuyén budc song tuan theo cong thirc Compton: X' — A = Ac(I-cosB) vo&i A =h/(mc). Dat
vy =MAc/h ;7 1a gid tri duge xac dinh vo1 mot ngudn phat photén cho trude.

1. Tim biéu thirc dong ning K ngay sau khi va cham cua électron theo 6, y va niang lugng nghi Eo
cua électron. ’ ’

2. Hay xac dinh goc tan xa 0 va goc ¢ tuong tng khi photon tan xa c6 budc song ngan nhat A/ va
khi photon tan xa ¢ budc song dai nhat A, Tim cac biéu thirc ciia A}, va A’ theo A va Ac.

3. Trong mot thi ngl}iém, nguoi ta ldy A 1a bude song ngan nhat duge phat ra tir mot 6ng phat tia X
lam viéc ¢ hiéu di¢n thé U =10’V . Tinh A}, trong thi nghiém nay.

4. Chig minh rang (1+y)tan ¢.tan (0/2) =1.

Cho: Khoi hrong nghi ciia électron me =9,1.107" kg, hang s6 Pling h = 6,626.107*Js, vdn toc dnh
sang trong chan khong ¢ = 3.108m/s, ndng luwong nghi cua électron B, = mec2 =0,511 MeV.

HET
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BO GIAO DUC VA PAO TAO  KY THI CHON HSG QUOC GIA NAM HQC 2020 - 2021

PE THI CHINH THUC Mbén thi: VAT LI
Pé thi gom 02 trang Thoi gian: 180 phut (khéng ké thoi gian giao dé)
Ngay thi thir nhat: 26/12/2020

Caul (4,5 diém) . Hinh 1. .

Khao sat con lic vat 1i 1a mot thanh mong, cimg, dong chat,
bé mat 1 hinh chit nhat ABCD c¢6 khdi luong M = 0,3 kg,
AB=CD =a=2cm, BC =DA =b =30 cm. Thanh méng c6
thé quay khong ma sat quanh truc nam ngang cb dinh di qua
trung diém O cua canh AB va vudng gbc v6i mat thanh (Hinh
1.). B6 qua suc can cua khong khi.

1. Xét chuyén dong ciia thanh ABCD

a) Chirmg minh momen quan tinh ctia thanh ABCD d6i véi

truc quay diquaOla I, = éM(a2 +4b%).

b) Tinh chu ky dao dong nho cta thanh.
2. Mot dia tron, mong, dong chat co ban kinh r = 8 cm, khoi lugng m = 0,2 kg. Pia c6 thé quay
khong ma sat quanh truc nhd, nhe gan co6 dinh tai trung di€ém E ctia canh CD. Mdmen quén tinh cta dia

Ko y . . \ 1 . A N A A A - X , y . -
doi voi truc quay tai E 1a I, = Emrz. Khi h¢ thanh va dia chuyén dong, dia ludn ti€p xuc v41 mat trong

clia mot mat tru ¢d dinh ¢ ban kinh trong R=b+r. Gia thiét réng tai thoi diém ban du van tdc co hé
bang khong va OE hop voi phuong thang dimg mot goc .

a) BO qua ma sat gitra dia tron va mat try, ¢, = 60°. Hay tim van tdc tai diém cao nhat thudc dia tron
khi dfa téi diém thép nhét cua mat tru.

b) Gitra dia va mat tru c6 ma sat, dia tron lan khong truot trén mat tru. Goéc @, du nho sao cho voi
goc @< @, co thé ap dung gan dung sin @ = ¢. Viét biéu thic tinh d6 16n cia van téc khdi tim dia tron
theo thoi gian va tinh lyc ma sat tac dung 1én dia khi OE hop véi phuong thang dimg mot goc ¢ véi
0<p=<q,.

Cau II (4,0 diém)

Mot dia mong, phang c6 khoi lugng M, dién tich moi mét 1a S, dugce treo tai tdm dia bdi mot 16 xo
nhe c6 do cung k. H¢ dia va 10 xo dat trong mot binh kin ¢6 dinh c6 chira khi loang ¢ ap suat p va nhiét
do T khong doi. Khi trong binh dugc coi 1a khi 1i tudng va c6 khoi lugng mol 1a p. Cho biét khi & nhiét

do T, toe do phan tir khi la u= ?’R—T, voi R 1a héng s6 khi. Khi hé dia va 10 xo dao dong, do co su
\/ 0

chénh léch 4p luc gy boi cac phan tir khi dén dap vao cac mit cua dia nén khi gy thém luc can lam
hé dia va 10 xo c6 xu hudéng dao dong tat dan. Bo qua twong tac cua phan tir khi véi 16 xo. Hay xac
dinh:

1. Chu ky dao dong nho cua hé dia va 1o xo trong binh.

2. Ti sb bién d6 dao dong cua dia trong hai dao dong lién tiép. 0 X
Cau Il (3,5 diém) .Q, m
Mot hat c6 khéi lwong m = 1,1.10"' kg, dién tich Q = 1,6.10° C, chuyén (5,
dong trong vung khong gian Oxyz. Hé tryc toa d6 Oxyz dugc cho nhu Hinh 3,
truc Oy huong thang dung xudng dudi, truc 0z hudng vao va vudng goc voi Hinh 3.
mit phang x0y. O thoi diém t = 0 hat di qua gbc toa d6 theo hudng truc 0y véi vy

van toc v, (vo =10 m/s). Bo qua tic dung cua trong truong.
Tim toa d0 y tai diém thap nhét trén quy dao cta hat so v6i vi tri ban dau (¢ thoi diém t = 0) va van
toc cua hat ¢ diém do trong hai truong hop sau:
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1. Ving chi c6 tir trudng déu véi cam tng tir B cung hudng truc 0z, B=2T.

2. Viing ¢6 tir truong déu voi cam tng tr B cung hudng truc 0z va dién truong déu c¢6 cudng do
dién truong E cung hudng truc Oy. Biét B=2 T;E =100 V/m.

Cau IV (3,5 diém)

Chiéu mot tia sang don sdc vao mot diém trén mat mot khoi cau dat cb
dinh trong khong khi dudi goc t6i ip nhur Hinh 4. Khéi cau c6 tim O, ban
kinh R, dugc lam tir vat liéu quang hoc trong sudt co chiét suit phan bd
d6i xtmg cu quanh tam O theo quy lut:

1/2—R—1 khiESrSR
n(r) = r 2

NE) khi03r<%

Hinh 4.

trong d6 r 1a khoang cach tir tim O dén diém dang X€t.

Biét rang, tia sang truyén trong khoi cau téi mdt diém nam trén mot mat cau tdm O ban kinh r dudi géc
e A ax 1A .. R.sini

toi 1 thi 1 thda man diéu kién sini = ——2.

r.n(r)

1. Géc t6i 1, phai thoa man didu kién nao dé tia sang t6i dugc ving c6 chiét suét n=+~/3 2
2. Goi khoang cach ngén nhat tir tim O dén duong truyén cuia tia sang trong khi cu la r .. V€ phac
\ A o e s NP f g s e . 2R

duong truyén cua tia sdng va xac dinh goc té1 i, cua tia sang khi r . = 5
3. Xét tia sang dén bé mat khoi cau tai diém M véi goc t6i i, = 45°. V& phac duong truyén ciia tia

sang va xac dinh vi tri diém N trén bé mat khoi cau ma tai do tia sang 16 ra khadi khoi cau.

Cho J dx =arcsinx + C.
1—x?
Cau 'V (4,5 diém)

1. Mot hop den dién chira ba phﬁn tr R, L, C duoc méc thanh mach kin c6 hai dau ra. Dé xac dinh
tri s6 cua cac linh kién va so dd méc mach, hoc sinh d3 mic nbi tiép hop den vo1 mot ampe ké va nbi
vao ngudn dién. St dung ngudn mot chiéu khong doi 3,0 V thi khi hé 6n dinh, ampe ké chi 3,0 mA. St
dung ngudn dién xoay chiéu c6 gia tri hidu dung khong doi 1a 3,0 V nhung tn sb c6 thé thay doi duoc,
khi thay ddi tan s thi cuong d6 hiéu dung ciia dong dién thay d6i: O tan s6 60 Hz, s6 chi ciia ampe ké
cho biét gia tr1 hi¢u dung 14 0,02 A, & tan s6 1000 Hz sb chi cua ampe ké dat gia tri cyc dai la 100 A.
Hay tim tri s6 clia cac phén tr R, L, C va vé& so dd mac mach dién trong hop den.

2. Phuong an thuc hanh: Xdc dinh dé tir tham u cia 16i sdt tir. B
Cho cac linh kién va dung cu sau: o I I —

- Mot phan tir Hall dang tam méng c6 bon dau ra. Khi ¢é tr truong voi cam — : 5

tmg tir B vudng goc v6i bé mit phan tir Hall va c6 dong dién mét chiéu I chay Un
qua hai’ mat bén thi ¢ hai mat con lai xuét hién hiéu dién thé Un = Ky.I.B voi Ku Hinh 5.a
la h¢ s6 da biét dac trung boi phan tir Hall da cho (Hinh 5.a).

- 01 16i sét tir hinh xuyén can xac dinh d6 tir thAm u co tiét dién tron va
mot khe hd nho c6 thé dé lot phan tir Hall vao trong. Mot phan 151 sét tir
hinh xuyén duoc cudn N vong diy dong (Hinh 5.b).

- 02 ngudn dién mot chiéu khong déi, 01 von ké, 02 ampe ké, 02 bién
tro.

- 01 thudce kep.

- Day ndi, khoa K, gia dd, gia treo can thiét. Khe ho
Yéu cau: Trinh bay phuong an thi nghiém dé xac dinh d6 tir thAm p cua 15i .
skt tir. Hinh 5.b
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BQ GIAO DYC VA PAO TAO KY THI CHON HQC SINH GIOI QUOC GIA THPT

' NAM HQC 2020-2021
DE THI CHINH THU'C . .
Mon: THY'C HANH VAT Li

Thoi gian: 99 phy (khong ké thoi gian giao dé
n: 9 g ké thoi gian giao dé)

Ngay thi thy ba: 271122020

(Dé thi ¢6 02 frang, g6m 03 cdu)

BAI THUC HANH

Xdc djnh phan tir mach va buge 30ng cda che diot phat quang

L. Co s& Iy thuyét

biot phét quang (LBD) duqc ché tao tr nhime vat 1;a " x ; ta A
L : 8 Vit li¢u ban d thuin chg
qua didt, & 16p chuyén ti€p p-n ¢6 4nh sang phat il ot o 20 il dfng difn i chy

am did ra. Mau sic ctia 4nh sdng p) tuy thudc cée ban dan
ding lam,dmt va céch pha tap chét vao cac ban din dg, A & sng phit ra Ay thug

- - h
cong thic: TC =eU,. Trong dé¢:

h 12 hing 58 Plang, h = 6,626,103 e ——
¢ 1a van toc 4nh séng trong chan khéng, ¢ =3.10% nys; ' A

€ 1a dién tich nguyén t6, e = 1,6.109C. | 1o—DF— l

, HOp mau (Gidm thj phdt) c6 06 diu ra twong ing véi 06 chbt | B ;
cam duoc danh sb tir 1 dén 6. Bon didt-phat quang-sirdung trong | 2 0——|+ St— 6 |
thi-nghiém-dugc dénh diu bai cac ky-tr A, B, C, D (xem hinh ! c E
Ve). Biét dign tri 'quuangﬂhiphdmcmhu@n_m_ ; + & - i
Pphdt quang 1 10,5 + 0.5 (@), P S = Rl
2. Dyng cy 5 ~+D . R i
- 01 hgp miu c6 06 diu ra tuong tmg véi 06 chot cim duge | 4 O—> 5

dénh s6 tir 1 dén 6 (Gidm thj phdt). '
- 01 bién thé ngudn: Sir dyng ngudn dién xoay chidu 220V —50 Hz, dién 4p ra:
+ Dién 4p xoay chiéu (5 A):3V;6 V;9V: 12 V.
+ Dién d4p mét chidu 3 A):3 V; 6 V; 9V; 12 V. ‘
- 01 chiét ap di¢n tr: C6 dign 4p vao 6 +12 V xoay chiéu va mot chidu
bién d6i lién tuc trong khoang 0 - 6 V, dong cuc dai 150 mA,
- 01 bi€n tr& con chay: C6 thé thay dbi tir 0 Q d¢én 100 Q.
- 02 ddng hé do dién da ning hién sb c6 tinh ning do QyvidoV, mV, A, mA tin hidu mdt chidu va
Xoay chieu. ; ) e —
- B§ day noi dién: By 10 soi day nbi ¢6 phich cim,
3. Nhitng Iru y trong qué trinh 1Am bai thyc hanh
- Thi sinh chi [am bai trén tdp gidy bai lom dwge phat vi khong dwegc thdo roi 1Gp gidy nay,
- Chiéu phdn cyec ctia cdc diét phadt quang a;::a'c Ky higu trén hinh ve,
- Trong qud trinh thi nghi¢m, dé nit chuyén mach
9V dé bdo v¢ cdc link kién.

4, N§i dung bai thyc hanh

Lucu y: Khi khdo st cdc didt phat quang hdy sit dung cdc ofip chn cia diot phdt quang vai ddu rq
so-6-dé.an_todn cho cdc diét phdt quang. Khong nén dé dong qua diot phdt quang virpy qud 20 mA.
2a A A

» di¢n 4p ra mot chidu c6 thé

-~ .‘ x
trén bien thé neudn 1 ¥
ung vdi lwa chon ddu rq
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it phadt quang.
Chu 1 (0,9 diém) Khdo sdt ddc trung vén — ampe khi phdn cuc thudn diét phat quang.
Yéu cau:

3 on — khi phin cyc thuédn
1. Trinh bay cdch do va vé so dd mach dién sir dyng khéo sat dic trnmg von — ampe khi p
cho di6t phat uang. _ o
2. Lép bang s6 lidu do va ve dd thj dic trung von — ampe cua cac di6t phat qu’ang
Ciu 2 (0,8 diém) Xir Iy 56 ligu, xde dinh di¢n tr¢ Ry va Up img vi cdc didt phdt quang.
Yéu cdu: y
1. Trinh bay c4ch x4c dinh di¢n tr& R, va U {mg vdi céc di6t phat quang. s ’ . B
2. Xtr ly s6 ligu xdc dinh R, va Up img véi di6t phat quang A va tuong tu xdc djnh Uo tmg vdi cde didt
phét quang khéc.
Cau 3 (0,3 diém) Xdc dinh buée
Yéu cau: o
1. Xay dyg cong thirc tinh sai s6 cho buge séng cia didt phit quang.
2. Tinh todn xéc dinh c4c gis trj buéc séng cia c;;é}ot phat quan_:g-.
Gidim thi khong gidi thich gl thém,

$0ng cila cdc diét phdt quang.



Noi dung

Cau l (4,5 diém)

Trong qua trinh chuyén dong, chi c6 thanh phan trong luc doc mat phang nghiéng gay ra gia
toc cho vat (thanh phan cua trong luc vudng gdéc voi mat phang nghiéng bi triét tiéu boi

“Psind _ oginb:a. =0 (1)
m

phan lyc N cua mat [én vét), vay gia toc cia vatla a=a =

gs1n6t2 3)

Phuong trinh chuyén dong: Theo Ox: X = VYot (2) Theo Oy: y, =OH-—

Phuong trinh quy dao: Rut t tir (2) thay vao (3):

2
sinO( x 1 gsin®
Yo =OH-E2 (—j =y(0)- 5% @

2
2 v,

(4) cho thdy quy dao cta vat c6 dang duong Parabol.

(4%)

1.b)

Xét thanh phan van tbc cua vat theo Ox, v, (t) =v, =v,cos60°  (5)
Xét thanh phan vén tdc ctia vat theo Oy v, (t)=-v, tan 60° = —/3 m/s

(6)

Theo phuong Oy, vat chuyén dong nhanh dan déu nén co Vi (t)=2a.Ay=2gsin6.OH (7)
2
:>sin6:(\/§) /2.10.0,3=0,5=0=30° (8)

Xét trén quy dao ABC, viét phuong trinh dinh luat IT Niu-ton xét theo phuong ban kinh quy
dao va tiép tuyen véi quy dao, chll y rang F, <umgcos0 dé khong xay ra sy truot

Trong khi khao sat, ludn coi toc do cua xe khong doi trén quy
dao, khi d6, hop luc khong co thanh phan lyc theo phuong tiép
tuyén véi quy dao (Hinh 1a).

Xét trén quy dao ABC (twong tu trén CDE), tai diém c6 goc B
giira ban kinh ndi xe véi tam C; va C1A:

F...., =F. +(mgsin0.sin )’ va tix PTDL II Newton c6

ma(n)
2

= (mR +mgsinOcosP)’ chi ¥ F. <umgcos tim duoc

Hinhla F

phuong trinh: v* < gR(\/(ucos 0)’ —sin” 0.sin B —sin B.cos B)

thay sé:

v< \/gRBQ/f—;—sin2 B —cos BJ ()

Tai A: BzO—)vAS\/gRl(ucose—sinG):O,Wm/s (1)

TaiB: B=n/2 > v, S\/gRl(u2 cos” 0 —sin’ 9)1/2 =1,29 m/s (2)

Tai C(1): =1 — v, < \/gRl (ncosB+sinB) =2,14m/s  (3)
Twong tu c6 két qua vai cac diém C, D va E ciia quy dao CDE:
Tai C(2): B=0-> Ve, <4/gR, (ncosO—sin0) =0,55m/s  (4)

Tai D: B=n/2 > v, S\/ng(uz cos’ 0 —sin’ 9)1/2 =0,91m/s (5)

Tai E: B=n—>VES\/ng(ucos6+sin9):l,52m/s (6)

So sanh cac van toc tai A, B, C(1), C(2), D, E cho thy van toc 16n nhat dé khong trugt khi
dau “="xayrava v =Vcom =0,55m/s

2.b)

So sanh cac vén toc tai A, B, C(1), C(2), D, E (da tinh & 2.a)) cho thay van tdc 1on nhat dé
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Noi dung

khong truot trén toan tuyén khi dau = xay ra va v< Ve =0,55m/s
Tinh duoc thoi gian t6i thiéu
S _MA+mR, +7R,+EN _40+3,14(40+20)+40 _268,5

toin =—— =49s
Ve, Ve, 54,7 54,7
Cau Il (4,0 diém)
1. | D6 chénh 1éch 4p suat cua khong khi & d6 cao z va z+dz ladp = —pgdz
Két hop v6i phuong trinh trang thai pV = ZRT> p= PR 4o dugc dp = H8 g, (1)
u RT RT
L
Qua trinh doan nhiét pT " =const véi y = 7 - dp - - " d?T (2)
’Y —
Tir (1) va ) taco: —— S0 & 4 qp_YZIRE
y=-1T RT Yy R
. -1 2
Tich phan hai vé voi cht ¥ khi z=0thi T=T,tadugc T=T, -+ 8,1 K&,
y R 7R
A 13 12 A , 2 1s 11 7R
D¢ day 16n nhat cua khi quyén la khi T, =0K — z= B T, =30 km
Hg
2. | DY cao lop duoi cua tang may hinh thanh tai diém suong co ap suat rleng phan cua hoi nudc
bang ap suat hoi bdo hoa cua khi quyén. Tai mat dat ap suét riéng phan hoi nudc la
= 1P, (Ty) (1)
Ta c6 chiéu cao cia tang may nho hon nhiéu so voi chiéu cao cot khi quyén nén co thé coi
. P .
mat do hoi nudc twong ty nhu & mat dat: p= —oby véi wn 1a khoi luwgng mol cia nude. (2)
0
Ta c6 ap suit riéng phan cua hoi nudc phy thudc d6 cao dang dP/dz = —pg
Taco ~&__ N _pez _ f(l—&J - 0,81.(1—sz —0,81-0,0574z
P, (T,) P,(T,) P,(T,) RT, 8,31.300
Taco T=T,- 287 52= 2 (1,-T)(3)
7R 2ug
Bang sb liéu
t°C 0 5 10 15 20 23 25 27
z (km) 2,76 | 2,25 1,74 1,23 0,72 | 0,41 | 0,20 | 0,00
Pph (mmHg) 4,58 6,54 | 9,21 | 12,79 | 17,54 | 21,07 | 23,76 | 26,74
Pon(z)/Pon(To) 0,17 | 0,24 | 0,34 | 048 | 0,66 | 0,79 | 0,89 | 1,00
P(z)/Pon(To) 0,65 0,68 | 0,71 0,74 | 0,77 | 0,79 | 0,80 | 0,81
T bang s6 liéu hodc dung dudng do thi Pen(z)/Pon(To) va duong do thi ap suat riéng phan
hoi nudc P(2)/Por(To) tim giao diém ta c6 zo ~ 0,41 km.
Cau IIl (4,5 diém)
1. | Trude khi dong khoa K, cudong 6 dong dién di qua 6ng D A
day bang 0. Ngay sau khi dong K,, cuong do dong dién KD I'
qua cudn day bang khong va mach chira cudn duoc xem la : R
mach ho. E H R Lc
Ri L

Hinh 3.a
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Cau Noi dung
Dong dién qua K ngay sau khi K; dong 1 E, 6 . 0,43 A (1)
u u = ===
S CIen ua B ey PEORE W TRIR 4410 7
2. | Khi K, dugc dong mot thoi gian dai, cudng do dong dién chay qua
n6 6n dinh va khong doi, c6 gia tri:
L == EizR - 46020 - A
Ry R, + o 44— 26
R+R, 40+ 20
Dong dién chay qua cudn day:
R 40 9 3
I = I = —_—— A \

PTR4R, N 4042026 13 Hinh 3.b
Ngay sau khi ngit K, cuong d6 dong dién qua mach R,,L,R bang cuong do dong dién 6n
dinh chay qua cudn day khi K, dang déng.

Hiéu dién thé giita hai dau R bang U, =R —% 40 = 11230 =9,23V
3. | Gia sir ca hai ngudn déu 1a ngudn phat, tirc 1a ca hai diot déu
phan cuc thuan
I e ®
Rl R2
I — UAB
R
El E2
R R Hinh 3.c
Tu (1), (2),3)va(d)tacd U,, = ] ! I 21 (5)
R R, R,
Dong dién qua By néu 1, >0 (6) Tur (1), (5) va (6)tacd R < R, (7) 1a diéu kién dé
27
Hai ngudn déu 1a ngudn phat, trong tmg ca 2 diét déu mo. Thay s6: R <8 Q (¥)
1 1 1
P cucdaikhi —=—+—=>R=2Q<8Q
R 1 2
E, E,|R
Cong suat cyc dai: P =| —-+—=2| —=7,03W
R, R,/ 4
Lueu y: Thi sinh chi tinh dwoc phirong dn mét nguon phdt va mét nguon bi khéa béi diét, cho
16i da 0,50 diém.
4. | Céac phuong trinh: oA D,
i =i +i,+i, (1); Uy, =+ (2);U,, =i,R (3) :
c Rs | i te
3 ¢
U,, =Li,+i;R; (4);U,,=E,-iR, (5) : -
Jn e T
L R,
B
Hinh 3.d

E, . .
T (2),3)va(5S)taco i, = R_ - 31, = RiC Thé cac phuong trinh nay vao (1) ta dugc
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Cau Noi dung
TR B B ©)
R, R,C RC

Thé (6) vao hé (2) va (4) ta co

q_1 _L_q"_i n E,_ q-

C R,C RC R, R,C C C

" 1 1 R, 1 R,

q"+ +—+—2|q'+
R,C RC L LC R,LC RLC

Phuong trinh trén ¢6 dang q"+bq'+cq+d =0 (7)

R.E
Véi b= ! +L+& = L-F R3 + R3 ;d:_ 32
R,C RC L LC R,LC RLC LR,

Dbit Q = cq + d, phuong trinh (7) tré thanh Q" +bQ’'+cQ =0
Str dung diéu kién ban dauq(t =0)=0,q'(t =0) =0 ta c6 biéu thirc dién tich cta tu theo thoi
gian ¢6 dang: q(t) =0.00081+0.00370e*"*" —0.001180e*"*"" C (®)

Cau IV (3,5 diém)

1. | Cac chum tia 16 1a hai chum tia song song d6i xtmg nhau qua Ox,
cung tao voi truc Ox goc 6.
Hinh v&: Hinh 4.1
T
7 Hinh 4.1
Xét tia 16 khoi OB tai diém I (Hinh 4.2). Ta ¢6
sinr=nsini=nsina,=1,5sin10° =>r=15°
Tacd: O=r—i=r—a=15"-10"=5° X\OL >
AY
AT\
inh 4.2
2. | Vung giao thoa la vung gdp nhau cua hai chum tia 16, man y
quan sat dit trong khoang OQ trén Hinh 4.3 \
_— X

/ F
Hinh 4.3
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Noi dung

Goi d’ 1a bé rong ciia chum tia 16 song song (Hinh 4.4), ta

c6 d = .cos(a+0) o

cos d
bat L =EF (Hinh 4.5), ta c6

dl’

d cos(oc+9)d

L= =(1—tanatan6)d

cos®  cosa.cosd Hinh 4.4

Goi x,, latoa do cua diém Q (Hinh 4.5), ta c6
L Il-tanotan®

Xq = 2. = d:[ ! —tanajd o
2tan 0 tan O tan O

X :( ! —tan10°j2 mm = 22,5 mm
tan 5°

Man dit vudng goc véi Ox tai diém co toa do x, voi 0<x <22,5 mm.

Q
Hinh 4.5

Xq

Ving giao thoa ¢ chiéu rong 16n nhat khi man quan sat dit tai x = —=. Khi d6 bé rong

vung giao thoa 1a L: L =(1—tanatan8)d = (1—tan10° tan 5°)2 mm ~ 2 mm

Hiéu quang trinh cua hai tia thudc hai
chum tia t61 mot diém G trén man, co
toa do (X,y) la chiéu dai doan HK nhu

trén Hinh 4.5. N{
M [E\\

Hinh 4.5

Hiéu quang trinh: 6 = HK = GKsin0=2ysin0

Cac vi tri cuc dai: d=kA < 2ysinf=kh < y=k

2sin0

A 0,46
2sin®  2sin5°
Khoang van khong phy thudc vao x (0<x <22,5 mm)

Khoang van: 1=

=2,64 um

Cau V (3,5 diém)

1. Str dung dinh luét bao toan nang lugng
e=¢ +K(1)
A he

¢

y EOY ~ \
A =L =A.(1-cosO) v,
A

Zc
Y

Y=k /A —>e=7yE;; A=

— N =L (1-cos0)+ Ae ((1—cosO)y+1)
Y
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Cau Noi dung
h h
Thay vao (1) co6 K:e—s’:yEo—E:yEo— hey Mit khac }LC:_:_C
A Ae ((1—cosB)y+1) mec E,
heyE B, (1—- 2v’E
nén K = ’YEO — C'Y 0 = y 0( COSO) — y 0 (2)

he((1-cosB)y+1)  1+y(1—cos®) 142y +cot*(8/2)

Tu cong thic compton A'—A =A.(1—cos0)
Khi =7 hayla =0—> A}, =A+2\

Khi =0 hay la (nga K. =054 =X

Ap dung tinh s6: Nang lugng € ctia photon téi thoa man duoc diéu kién:

8=E£Wd=eU—>8M:E=eU—>X —E
A A

m

m =

eU

o 0
Vé6i U=10"V, tatinh duge A, =0,124 A -1, =L, +2A.=0,173A

Do dich chuyén budc séng Compton: A'—A =L (1—cos0) Chia 2 vé cho A va chi ¥

h h A A p 2t*
=—,p=——=-1=—"S(-cosB) > —=1+y(1—cosb) =1+
P=P = x( ) o ¥( ) e
' 2, .2 2 o
Mat khac sin(p=p—sin9 ta duogc cosq):p PP _P p'cosd 3)
p. 2pp. P.
{ . e X . . | i PP ,
Ap dung dinh 1y ham s6 cosin cho goéc (p:COS(p=2—eV(Yl p.=p +p —2pp'cosd
pP.
Chia hai vé twong tmg cua (3) cho (2), va tir (1) ta duoc:
2 2
E,—cose 1+ 2t2_1—7t2 0
p I+t 1+t
cotp = = =(l+y)t=(1+y)tan—
¢=" o A+yt=>1+7) 5
1+t

Ratra (1+y)tan¢g tang =1 (dpcm) (4)
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Néi dung

Caul (4,5 diém)

Chia thanh mdng thanh nhirng hinh chir nhat nhd co6 khéi luong dm, canh d¢ va acé vi tri

cach O khoang ¢ : dm=c-dS=Mbad€:%d1? (1)
a

Momen quan tinh dI, = éazdm +dm(® (2)

Kéthop (1) (2) tinh duge 1, = [dI, —j_a2dm+jgd M(a1;4b)(3)

(3) 1a diéu can chtng minh.

Cach 2:

, . A A qas s e das A L 1
Xét thanh mong goém nhiéu dai mong ghép lai, moi dai c6 momen quan tinh I, = I ma’,

1

A VI . . \ 1
momen quén tinh cta thanh mong v&itruc OE1a [, =31 = —3¥m.a’ =—Ma’.
Twong tw mémen quén tinh ctia thanh moéng vai truc d6i xing ciia thanh va song song voi
1

ABla 1 =3I, :—Zmibzzisz.
S b 12

Ap dung cong thirc ciia dinh 1i vé tryc vudng goc: I, =1 +1, = éM(a2 +b2) voi truc z di

qua khéi tAm ctia thanh mong va vudng goc vai thanh.

2 2 2
Ap dung dinh 1i vé truc song song: [, =1,+Md* =1 +M(gj = M(al—;“b).
1.b b Mgb
) Phuong trinh chuyén dong quay: —~Mg —sm 0=1,0" < ¢" g
Chu ky dao dong nho cua thanh: T=—"—=2x / =2,81 \/7 0,9s
2.a) | Xét véi truc quay E, khi khong c6 ma sat, trong luc P, phan luc N cua vanh try c6 phuong

qua E nén momen ngoai lyc tic dung 1én dia bang 0. Do d6, trong qua trinh chuyén dong,
vdn toc goc cua dia tron khong doi va bang khong. Pia tron c6 thé dugc xem nhu mot chat
diém dit tai E. Momen quén tinh ctia hé di voi O bang: 1), =1, +mb’ (1)

Nang luong cta co hé tai goc 1éch cuc dai E, =— Mgb cos @, —mgbcos @, (2)

Ning lugng ciia co hé tai vi tri thap nhat E, = _MTgb —mgb + %I[)Qz 3)

Ap dung dinh luat bao toan nang lugng (E, =E,), vin tdc goc ciia co hé & vi tri thap nhat

0o \/(M +2m)gb(l—-cos,)
I

4)

Vi dia tron chi chuyén dong tinh tién nén van toc ctia moi di€m trén né déu bang nhau va
bang van toc cia diem E. Do do, van toc cua diém cao nhat cia dia tron:

v= b\/(lv”zm)gllf(l_COS ) _ 0,59,z = 1,85 m/s (5)
(e}
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Cau Noi dung
2.b) | Vi dia tron lan khong truot nén tai diém tiép xic I co v, =0 <= —@'b=0T  (6)
Dau “-” mo ta chiéu cta van tdc goc cua dia tron va thanh nguoc nhau.
Chung minh dugc hé dao dong diéu hoa:
Mgb +mgb
" +0,90=0 (7) Véi 0, =—2— = o, =1,7\/g =5,3 rad/s (8)
I, +1; — +mb’
r
Phuong trinh dao dong diéu hoa cia ¢ c6 dang @(t) = Asin(w,t+3)
St dung diéu kién ban dau ¢(t =0) = @, P (t=0)=0taco &= g,A =¢,. Do do,
. s , T
o(t) = o, sm(mzt +E] 9) = ¢9'(t) = 0,0, cos((%t + Ej (11)
Do 16m van toc khodi tim cua dia tron theo thoi gian:
, T
|VE (t)| = |b(|) (t)| = [bw, 9, COS(O%‘[ + 5)‘ (12)
Luc ma sat tac dung 1én dia khi OE hop voi phuong thing dimg mét goc ¢:
" I.b, , Lbw,
Foal =[1.0"| = Fy = = =[0"| = =—==[q|. (13)
rr r
Cau ll (4,0 diéem)
1.

Goi n, = LT la mat do phan tir khi, khéi lugng phan tir khi 1a m = ——, van téc khi dia
B A

chuyén dong 1a v.

Co su khac biét ve so phan tur khi dén dap vao bé mat dia phia trén va dudi.

S6 phan tir khi dén dap vao bé mit dia khi dia chuyén dong nguoc chiéu la
_ n,S.(v+u)dt n,S.(v+u)dt

dN, = B — (hodc dN, = )
S6 phan tir khi dén dap vao bé mit dia khi dia chuyén dong cing chiéu 1a
dN, = nOS.(u6— v)dt (hogc dN, = n,S.(u—v)dt )

Pong lugng cac phan tir khi chuyén dong nguoc chiéu véi dia la
dp, = n,S.(v+ u)(ét.2m(v +u) hodc dp, = n,S.(v+ u)(it.2m(v +u)

Pong lugng cac phan tir khi chuyén dong cung chiéu véi dia 1a
dp, = n,S.(u— V)(;t.Zm(u -v) hodc dp, = n,S.(u— V)(it.2m(u -V)

Tong dong lugng dia nhan dugc:

2 2
mnOS.(‘; +u)’dt mnOS.(lg v)~dt _ % mn, Suvdt hoge dp = 2mn,Suvdt

dp=dp, +dp, =

Luyc tac dung do cac phan tir khi Ién dia la F = % = gmnOSuV hodgc F=2mnSuv

Xét hé dao dong ta c6 Ma = —kx — gmnOSuV — MX + %mnOSuX +kx=0

hodgc Ma = —kx —2mn Suv — MX +2mn Sux + kx =0
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Noi dung

. N K
H¢ dao dong tat dan véi o =Jo; —B* voi o, = /ﬁ

l3=2mnOSu= 2pS / u hoécB=mn°Su= pS 3
3M M J\V3RT M M JVRT

2 2
V(’fimzi;nozL co w:\/k_(@j H :>Tdd=ﬁ=2n/\/%_(@j K
®

N, k,T M M ) 3RT M ) 3RT
2 2
hodic o= k_(pS M 2, k _(pS) 3u
M (M /) RT ) M M/ RT
2. , A A —pnT
Nghiém x = Ae ™cosot nén ti s6 bién 6 —2 = _e —=¢
An+1 Ae P
Céu III (3,5 diém)
L. | Hat chuyén dong trong tir truong déu, c6 v, L B
Hat chiu tac dung lyc Lorenx luén vuong géc véi van tde, c6 do 1én f, = QBv, khong doi,
két qua hat chuyén dong tron déu.
Tinh ban kinh quy dao tron:
2
Ap dung dinh luat IT Newton: f, =QBv, =ma,, = o p=TN0
R QB
. 1,1.107.10
Thay s6 c6 R =—————=0,034m
1,6.107.2
Do d6, diém thap nhét s& c6 toa do (R, R), ymax = 0,034 m
Hat chuyén dong véi van tde ‘\"/t| =v, =10m/s cung huéng véi tryc 0x.
2. | Khi vung khong gian Oxy c6 ca dién truong va tu truong thi luc tdc dung 1€n hat tai thoi

diém bat ky c6 dang
L. F,=QE 2
F=F+FE=ma (1) voi {“ Q @)

F =QvxB (3)
Vi lyc tu E ludn vudng goc voi van tée nén khong sinh cong nén ap dung dinh luat bao

toan nang lugng ta c6 QEh + % mv; = %mv2 4)

V& hinh:

v y V
Chiéu phwong trinh (1) Ién truc Ox tacé QvBsinoo=ma_  (5)
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Noi dung

Vi vsina = v, nén phuong trinh (2) dugc viét lai

dv dy dv
Bv, = X B-— =m-—= 6
QBv, =m & Q d T de ©

Lay tich phéan hai vé phuong trinh (6) ta c6
h

QBIdy = me dv, Vi v, =0 néntacéQBh=mv (7)
0 0x

v=101m/s

Giai h¢ (4) va(7) >
iai hé (4) va (7) {ymaxzh=0,347m

Cau IV (3,5 diém)

Khi tia sang téi dugc vung co chiét suat n = ﬁ ,taco
1.R.sini, = ﬁ.%sini < ﬁ.% =i, <60°

Vay dé tia sang tGi dugc vung co chiét sudt n = /3 thi i, <60°.
Cach 2: Trinh bay ¢y 3

A 1as 2R R . 3 N Aoz 2 PO
Theo dau bai:r , = 5 > 5 tia sang nam hoan toan trong phan chiét suat thay doi. Khi r

thay doi tir R dén r

> tla sang co6 dang duong cong c6 d dbc tang dan, bé 16m hudng vé
tam O.

Do tinh doi xtmg va tinh thuan nghich cia dudng truyén tia
sang, duong truyén phan con lai cua tia sang doi xting véi phan
trude qua duong kinh di qua diém c6 r, .Ta c6 hinh vé phac

Tia toi

nhu hinh 4.1. (Khéng yéu cau vé chinh xdc vi tri ciia diém 16)

v

Hinh 4.1

Khi r=r thi i=90°.Taco: l.Rsini, =x/52?R.1<:>sinio =¥:>iO =70,5°
Cach 2: Trinh bay oy 3

Tia sang c6 1, =45° <60°nén dén dugc ving co

chiét sut khong d6i n= NE Trong ving chiét
suat thay doi, tia sang 1a duong cong c6 do doc
tang dan, bé 16m hudng vé tim O. Trong ving
chiét suat khong doi, tia sang 1a doan thang PQ.
Do tinh ddi xtng va tinh thudn nghich cua chiéu N
truyén tia sang, tia sang d6i xing qua duong

trung truc cta doan thang PQ. Ta c6 hinh vé

phac nhu hinh 4.2. (Khéng yéu cau vé chinh xdc

vi tri ciia diém 16)

Hinh 4.2
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Noi dung

Chon hé toa do cuc (r,0) vdi tam O, goc 0 1a goc gitra ban kinh di qua diém xét va ban kinh
c6 phuong cua tia t¢i ban dau, diém t6i trén mat cau co toa do (R,GO)(Hinh 4.2), voi
0, =1,. Tai diém M trén duong di cua tia sdng co6 toa do (r,0), goc tdi cua tia sang tai M 1a

i, ta co: rdO==*tanidr
Xét duong di cia mdt tia sdng trong khoi cau, phuong trinh ¢6 dang
tani tani

d0=+——dr=+——dp (%)
r P
Xét tia sang di trong vung chiét suat thay d6i. Pat p=r/R <1, ta dugc :
.. - 2.
Z0 ot g, S
Yo, sini sin” i

2.

sin® i / sin” i,
A’:l— 5 :p 1_ 1_ . 0. (**)

sin” i Sin 1

(C6 thé lam Cdu 4.1 tir (*%), véi p z% va Cdu 4.2:

sin” i Yy
= P =1—[l-—5—==2sin’ L=, =2Rsin’ >
sin” 90 2 2
Thay t,,, ==— vao hé thirc trén, ta dwoc i, =70,5°.)

- 2. . . . .
sin” jcosi__ . sin’ i, cosi
1 =—

. 2. N . 0.
. 5. [, sin’i sin® iyfsin® i —sin’ i
sin’ i, [1— "2 0

sin’ i

To (**)tacd dp=— di

Thay vao (*)

sin’i )
0 di

. 0.
sin g,

siniqfsin® i —sin’ 10 = [1———
sin” i

. 2.
S a

\fsin’ i —sin’ i, (sini—Jsin2 i—sin’i, )

. . . 2. . 2.
smz+4/sm i—smn"i, d(cosi .
dg ==| — = = O di |=+ 2( ) = —di
«/sm [—sIn” i, Jcos I, —COS™ i

di

d6=+| -

Vi tia téi ¢6 i, =45° = 0, =45°, diém t6i M (R 0,). Tia ndy dén mat phan cich voi ving

c6 chiét suat khong d6i tai diém P c6 toa do ( 0,).

0 i d(cosi . . . [ cosi
ld6=—J-‘1 (cos1) —-di | > 6,-6,=|1, —1i, —arcsin L |+90°
% | yJcos’ i, —cos’i cos1,
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Noi dung

R .. . . .2
Véi 0,=45, \/5.5.81111] =Rsin45° =1, =arcsm\/;=54,7°, ta dugc :

6, -0, =| 54,7° —45" —arcsin cos54, 7 +90° |=44,9°
cos45°

0, =0,+44,9° =89,9°
Tia sang truyén thang trong phan chiét suat khong doi, toi diém Q (%, 0,). Tacod
0,-6,=2(90"-1,)=70,6° <6, =160,5°
Goi OI 1a duong trung truc cua PQ, voi Q (%, 0). Tacod
0-0,=90"-1,=35,3° < 6=125,2°

Do tinh doi xirng va tinh thudn nghich cia chiéu truyén tia sang, tia sang doi xing qua OL
Tia sang ra khoi khoi cau tai diém N (R, 6,) . Ta co

0, -0, =2(0—0,)=160,4° < 0, = 205,4°

Cau 'V (4,5 diém)

Hop den dién

Khi do b:flng’ ngqén plét chidu ¢6 dong (jién 3 mA chay qua nén R

khong thé mac ndi tiép voi C; L khong mac gitra hai dau mach.

Khi do bang ngudn xoay chiéu thy xudt hién hién tiong cong huong _| ]
dong rat 16n 100A nén dleu nay chi xay ra khi L, C méc ni tiép. —
Mach sé& 1a L, C mdc noi tiép va song song véi R
V& so d6 mach trong hop den

=1000 Q

Khi méic ngudn mot chiéu ta co R + R, = v = 3,0 -
I 3,0.10"
Hién tuong cong hudng xay ra khi tong tré cia mach nhanh LC bang khong.

—o,L (DvaR, =1-3__0.030 )
o, C I, 100

Dién trd caa ampe ké bang 0,03/1000=0,003 % so vdi tong tré ciia mach nén R =1000 O,

Ta cé

2 2
L. ()

Iy, = R’ ﬁ
(DIC_T
()

Véii, =0,02A,U,=3V,m, =120nrad/s,», =2000nrad/s

Khi @, =120nrad/s tacod 1, =iy +1, =

1 1
)

Tt phuong trinh 3) tacd Z,. =151,7Q; Z,. = =
o,C o, C

= C=17,4pF va L =1,5 mH.

Phwong an thuc hanh
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Noi dung

Co so Iy thuyét:

Xét mot 161 sat tir hinh xuyén trén d6 c¢6 cudn cudn
day c6 sb vong 1a N. Khi cho dong dién chay qua
cudn day, trong long I16i sdt tir sé xudt hién tir trieong
va tie truong nay sé di qua qua khe ho nho.

Goi d 1a dudng kinh trung binh 16i hinh xuyén. Chu
vi hinh xuyén 7d la chiéu dai mach tir.

Khi dong dién chay qua cudn day 1a I; thi cam ung tur
chay trong mach tir la: Ky DI

B= MOMN—Q Véi 1, =4m107 (H/m) () I—
TC

Ttr truong B s€ tac dong 1én phan tur Hall dét ¢ khe ho
cua hinh xuyén. Néu dong qua phan tr Hall 1a I, thi s&

sinh ra hi¢u dién thé Hall la: —r
NI >
U, =K,L,B=ppuK, —r1, %
nd .
DBuong kinh trung binh d dugc tinh bang viée dung thude kep do kich thude duong kinh
trong va ngoai cua 161 hinh xuyén.

Nhu vy bang viée thay doi dong Ii qua cudn day, dung do thi vé sy phu thude Vi theo I ta
xac dinh duoc do tur tham p.

Trinh tw thi nghiém

* B4 tri thi nghiém

- Pua phan tir Hall vao khe 15i sat tir sao cho tir truong sinh ra vudéng goc mit phan tir Hall
va mac mach nhu hinh vé.

* Thao tac:
- Po duong kinh trong va ngoai cua 161 sat tir hinh xuyén d; va d» nhi€u lan roi ghi lai. Tinh
trung binh — d:(a1 +212)/2.

- bat bién tré' & mach ndi phan tir Hall & vi tri xac dinh, dong Ko va ghi lai gia tri dong L.

- Pat bién tr& & mach ndi cudn day ¢ vi tri xac dinh, doc dong I; va gia tri Uy trén von ké
ghi gia tri [ va Uy vao bang.

- Lap lai v6i céc vi tri bién tr& R & mach ndi cudn day khac nhau, ghi lai cac cap I, Uy vao
bang.

* Bang s licu
Lan do I Un

Xk 1y 56 liéu

- Tinh duong kinh trung binh d = 4 ;dz .

- Dung d6 thi Y= Uy theo X =11, d6 thi c6 dang
Y =puKy, &X =AX v6i A =p,uK, &
nd nd
- Tl @6 thi xac dinh goc nghiéng o ta 6

NI t
A=tana = K, a2 - e
nd poNLK
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BQ GIAO DUC VA PAO TAO KY THI CHON HQC SINH GIOI QUOC GIA
TRUNG HQC PHO THONG
NAM HOQC 2021 - 2022

PE THI CHINH THUC Moén: VAT LY
Thoi gian: 180 phut (khong ké thoi gian giao dé)
Ngay thi: 04/3/2022
bé thi gom 03 trang, 05 cau
Cau I (4,0 diém)

Mot thanh cing AB dong chét, tiét dién déu, chleu dai L va khéi luong M. Déu B cua thanh c6 thé .
trwot trén mat san nim ngang va dau A dugc gén v6i mot diém trén 6 truc nho, nhe sao cho thanh-
¢6 thé quay khong ma sit quanh diém d6. O truc c6 the truot khong ma sat trén mot gia d& cimg cb

dinh CD dang cung tron béan kinh r =42,4 cm. Biét ring phan luc tic dung 1én & b truc ludn theo

phuong ban kinh cta cung CD. Cho gia tdc trong trudmg g =9,8 m/s?, bd qua st can ctia khong khi.

1. Thanh ¢6 chiéu dai L =r, khéi lugng M =0,5 kg va b truc duoc

ndi v&i mot 10 xo nhe ¢6 d6 cting k = 50 N/m (Hinh 1a). B6 qua ma
sat giita ddu B clia thanh va mat san. Gia thiét 4o cong cua 10 xo
khong anh hudng dén d6 cimg cua nd va d4u B luén tiép xic véi
mat san. Khi thanh AB c4n bang:

a) Biét géc hop boi thanh va mit san 13 8, =49,8°. Tinh chiéu dai tw
nhién ¢ cua 10 xo.

b) Tac dong nhe d& hé thanh va 16 xo dao dong. Tim chu ky dao

dong bé cia thanh.

2. Thanh c¢6 chidu dai L=L,=rv2em, khéi luong
M =M,=2,0 kg va hé s6 ma sét giita ddu B ctia thanh v6i mat san
nim ngang 12 p=0,4. Giit thanh AB hop véi phuong ngang mdt
goc 6 =30° (Hinh 1b). Thanh dugc tha tu do khong vén téc ddu. Tai
thoi dlem ngay sau khi tha, hay tinh:

a) Gia tbc gbc cua thanh. : =
b) Lyc tac dung cia san ngang 1én d4u B ciia thanh. Hinh 1b
Cho: cos(x + ) = cos(x) — gsin(x) khi & nhd.

Céau II (4,0 diém)

Cho n mol khi 1y tudng don nguyén tir thyc hién chu trinh A-B-C-D-E-F-A trén glan do p-V (Hinh 2).
Trong d6 A-B, C-D va E-F la céc qua trinh déng nhiét, B-C, D-E va F-A 1a cé4c qua trinh doan nhlet

Nhiét d6 ctia cac qua trinh ding nhiét: A-B 1a T, C-D 14 T, va E-F 1a T, (T, > T, > T5)). Biét ring
trong cac qua trinh gién no ding nhiét A-B va C-D, thé tich khi
sau khi gian no ting m 14n so v&i thé tich khi truéc khi gidn nd.
Cho hing s6 khi ly tudng 1a R. Hay x4c dinh:

F 3

1. Ti sb % gitra céc thé tich khi & trang thai F va E theo m.

E
2. Cong cia khi khi thyc hién mdt chu trinh trén theo
n,m,R,T,T,,T;. ' ‘
3. Nhiét lugng khi nhdn dugc trong mot chu trinh theo
n,m,R,Tl,Tz. —
4. Hiéu suét cua chu trinh theo T,T,,T,. Hinh 2




Cau I1I (4,0 diém)

1. Cho mét mit tron trong chan khong, ban kinh R, c¢6 dién tich phan b déu véi mét do dién tich
mit . Xut phat tir cong thirc dién trudng hodc dién thé gay boi dién tich diém, x4c dinh cudng 4o
dién trudng tai diém M nam trén tryc di qua tdm va vudng géc voi mit tron, cach tim mit mot doan h.
Nhén xét gia tri cudong do dién trudng trong trudng hop h <<R.

2. Cho hai ban kim loai tron, cung ban kinh R, dat song song va dbng

truc, cach nhau mét khoang d (d <<R) va duoc gilr ¢b dinh. Ban trén +V
duoc ndi voi diém c6 hiéu dién thé khong dbi V(V >0) so voi dit, ¢
ban dudi dwoc ndi dit (Hinh 3a). Khong gian gifta hai ban 1a chén
khong. Kim loai d4n dién tdt, hing sb dién 12 «,.

a) Tinh ning lugng dién truong trong khong gian giita hai ban va luc .
tuong tac tinh dién gitta hai ban theo R,d,¢g,, V. +V
b) Mot dia kim loai tron rit mong, c¢6 khéi lugng m, ban kinh r
(r <<d) dugc dit trén miat va ddng truc di qua tAm cua ban duci |d T
(Hinh 3b). B6 qua tic dung ctia trong luc, hiéu tng dién lién quan dén | qi
c4c mép cua ban kim loai va dia mong, d0 tu cam va hi¢u ing anh dién.

bl) Giit dfa, tim dién tich q trén dfa theo r,d,g,,V Hinh 3b

b2) Tha nhe dia, thiy dia lién tuc chuyén dong len xubng giita hai ban kim loai. Cho ring dia chi
chuyén dong theo phuong thing dimg di qua tdm cua cc ban kim loai. Va cham giira dia véi céc

i

r . 1a % < X o qoom K Xs v . \
ban kim loai 1a khong dan hdi vé6i hé sb phuc hdi k =—=, trong d6 v, va v, tuong img la tdc do cua
t
dia ngay truéc va ngay sau mdi 1an va cham véi céc ban kim loai. Sau nhiéu 14n va cham, téc 40 A
s& tién dan dén mot gid tri khong dbi v,,. Gia thiét ring, khi va cham, toan bd bé mit clia dia dong
_ thoi cham vao ban kim loai va sy trao d6i dién tich xay ra mot cach tirc thoi ¢ mdi lan va cham.

Tim van toc Vi theo m,r,d,k,g,, V.

Cau IV (4,0 diém) G

2.2 2 2 L L bhhdd

M N

1. Cho hé gdm bén guong phing G,,G,,G, va G,, dit vudng goc

véi mit phang glay va dugc ghép vudng gbc véi nhau (Hinh 4a) G
M, N 14 hai diém nam trude cac guong va nam trén mét phang gidy. :

a) Hay vé& dudng truyén ctia mdt tia sdng xuét phat tir diém M, phan G,

xa l4n luot qua cac guong G,,G,,G, va G,,sau d6 di dén dugc i 'I:Ii,nI; ;; w
diém N. 7 , ‘ , o
b) Xét tia sang tir diém M dén dugc cac guong, phan xa qua cic guong rdi qua diém N. Bi€t so lan
phan xa trén G, 18 m (m > 0) va chi phan xa mét 14n trén cac guong con lai.

NN N NN
TN VAV NSNN
w

bl) Tim céc gia tri co thé cha m.
b2) Khi m =2, tim sb cach v& dudng truyen tia sang.

’
¢

2. O cubi thé ky XIX, nguorl ta cho ring moi loai song déu can ? M,
mdt moi truomg dé truyen trong d6. Séng 4m cin mdi trudng v
khong khi, séng bién can mbi truong nudc,... do d6 mot cach tu L: -
nhién quan niém séng di€én tr can mot modi trudng dé truyén S G A
trong d6 cling dugc thira nhin. Moi truorng nay dugc goi la “éte”. S E M E
Thi nghiém nghién ciru gia thuyét v& sur ton tai cua éte duge thuc —V —
hién boi Michelson (Hinh 4b). B{ thi nghiém gdém hai guong M, E
phéng phan xa toan phén d3t tai M, Mz; guong phan xa ban phan "(" UL >
dang ban méng ma tia sang co thé xuyén qua va phan xa tai bé 1M

Hinh 4b
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mit dat tai Mo; man quan sat giao thoa dat tai M. Khoang cach tr M t61 M; va Ma déu bang L.
M4t chum tia séng hep, song song xuét phat tir mot ngudn 4nh sang don sic S voi budc séng A di
theo hai dudng: dudng 1 tr S>M;, > M, > M, > M, dudng 2 tt S>M; ->M, > M; > M,
rdi sau do giao thoa trén man M.

Gia sir ring éte ton tai, khi d6 trong hé qui chiéu gin voi Tréi D4t, van tc cla séng dién tir phai

bang tong van tbc € cla song dién tir d6i véi éte va van tbc kéo theo V cua éte so voi Trai Dét véi
phuong nhu trén Hinh 4b.

a) X4c dinh hiéu quang trinh chum séng di theo dudng 1 va duong 2 theo L,c,v.

b) Xoay ca hé thi nghiém mot géc 90° quanh truc quay di qua M, va vudng gdéc voi mét phing
hinh v&. Phuong chiéu v cia éte so v6i Trai Dét 1a khong dbi khi xoay hé thi nghiém. Tinh do dich
chuyén cua hé véan giao thoa theo A,L,c,v. Biét do dich chuyén cta hé véan giao thoa 1a ti s6 giira

hiéu quang trinh va bude séng A.
c) Két qua quan sat cho thay khdng c6 sy dich chuyen clia h¢ vén giao thoa khi xoay h¢ thi nghiém.
So sanh két qua quan sat véi két qua tinh toan 1y thuyét & trén, c6 nhan xét gi vé gia thuyét ton tai éte?

Cho: (1-x)" =1-nx, khix <1.
Cau V (4,0 diém)

Céc tia vii tru mang dén Trai Dit rit nhiu hat so cdp voi ning lugng cao, trong d6 c6 cac pidn
(n"), électron (e),... Céac pidn la nhitng hat khong bén, chiing phén rd thanh muydn (1~ ) va phan
notrind (¥, ) & 49 cao khoang 10km so véi mat dét. Electron 14 hat rit bén.
1. Trong hé quy chiéu gén véi mit dat (Oxy), mot hat n~ chuyén dong theo chiéu duong clia truc
Ox véi tbe do v =0,96¢, phan 14 theo phuong trinh:

T Su +Y, ™
Biét thc d6 4nh sing trong chan khong 1a ¢ =3.10° m/s, khéi lugng nghi ciia 7, u~ va ¥, 1an luet
lam_ =139,6 MeV/c?, m _ =105,7 MeV/c? va m; ~0.
a) Trong hé qui chiéu gin véi khéi tAm hé muydn va phan notrind, muy6n bay theo phwong léch
mot goc 8'=30°so véi chiéu duong truc OX, (O'x cing huéng Ox). Tinh téc do V.- ciia muydn
do phén tng (*) tao ra trong h¢ qui chiéu khéi tim va hé qui chleu mat dét.

b) Muyén do sy phan ra (*) tao ra bay thing dimg xudng dudi v& phia mt dit. Cho biét & trang thai
nghi muydn c6 thoi gian séng 1a 2,2.10¢ s. Héi muy6n sinh ra & 46 cao 10km c6 o

bay t&i mit dt khong?
2. Trong hé quy chiéu gin voi mit dét Oxy c6 dién trudng déu E du manh nguoc -
* chidu Ox. Tai thoi diém t = 0, mdt électron (dién tich —e, khéi lwong nghi m_,) c6

ml‘k
o v

ning lugng cao chuyén dong vé6i vin tbe v, theo chidu Oy va di qua O (Hinh 5).
B6 qua tac dung cta trong lyc. Tim téc dd cua électron tai thoi diém t > 0. y Hinh 5
HET
e Thi sinh KHONG dwoc st dung tai lidu.
e Gidm thi KHONG gidi thich gi thém.
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BQ GIAO DUC VA PAO TAO KY THI CHON HQC SINH GIOI QUOC GIA

TRUNG HQC PHO THONG
NAM HQC 2021-2022
HUONG DAN CHAM THI Mén: VAT LY
Peé thi chinh thirc Thoi gian: 180 phat (khéng ké thoi gian giao dé)

Ngay thi: 04/3/2022
Hudng dan chdm thi gdm 06 trang

I. HUONG DAN CHUNG

1

. Gidm khéo cham diing nhu dép 4n, biéu diém ctia Bo Gido duc va Pao tao.

2. Néu thi sinh ¢6 cach tra 1oi khac déap 4n nhung dung thi giam khdo van chidm diém theo biéu
diém cua Hudng dan cham thi.

3. Giam khdo khéng quy tron diém thanh phén ctia ting cau, didm cua bai thi.
IL. PAP AN, BIEU PIEM

Cau |

Noi dung

<R
bieém

Caul (4,0 giém)

1.a.

Thé ning cta co hé: U=M2g—rsin9+%k (16-,)°
C Ay " 1A . . dUu
Vi tri cdn bang cta hé thod min £=O

%coseoﬂq(reo-lo) =0 (1)

£,=0,4m

L.b.

Naéng luong ciia co hé
Megr . 1 1. .
E=U+T =Tgsm(60 +&)+k[x(0, +&)-1, | oL
Nang lugng dugc bao toan nén Elf=0
%cos(ﬁo+§)+kr|:r(60+§)-10]+182'§'=0

St dung phwong trinh (1) va 4p dung diéu kién goc bé siné ~ & suy ra phuong trinh chuyén
dong
2 _ .
" kr® —0,5Mgrsin6
IB
Chu ky dao dong bé

O\C::O

2
T=2" - . b 0385 oday 1, =M
® kr® —0,5Mgrsing, 3

1,0

Céc phuong trinh chuyén dong (Gia st vén toc gdc cua
thanh ¢6 huéng di vao mit phing gidy va dau B truot ra
ngoai) !

F.-N,cos45°=M,a,, (1) L A &

ms

Np-M,g—N,sind5° =Ma,, (2) -

45°
| eyl ——

Eus Mg

NZL-‘ c0s30° +%Sinl5o _%Sirﬁoo =Igy ()
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Cau Nbi dung Piém
Taco: a,=d,+4d,, (@, la giatc cia B so véi hé quy chiéu gin véi thanh AB)
Chiéu 1én phuong thing dung
-a,5in45°+ yL,cos30°=0 (4)
fm = = Kl C 4T L, + L, . =
Taco: ag=a,+d,,=a,cosbi-a,sindj - vk x —300561 - ?smej
‘ 1,5
Chi€u lén hai phuong
ag, =a,c0s45° —%‘—sin30° (5)
ag, =—a,sin45° +1;—‘cos30° (6)
v=12,2 rad/s®.
Taco ag =a,cos45°-yL, < 0thoa min gia thiét ddu B truot ra ngoai
2.b. | Luec tic dung ciia san 1én diém B: E=F + N, N;=7,07 N 0.5
Fs=7,6N ’
Cau Il (4,0 diém)
1. Trong cac qua trinh doan nhiét:
TV'™ =const => T oc V'™
Nhu viy trong céc qua trinh BC, DE va FA: 1,0
(%)L (%)L (V)
T2 VC ’ T3 VE ’ ’TI VA
Nhan vé véi vé 3 phuong trinh trén ta c6:
I-y I~y
1= EYQE_ - 1= mz_YL RN E:%
V, Vo Vi & Vi m
2. Trong céc qua trinh déng nhiét: AU =0;
Do d6: AQ=AW =nRT ln%
t
Trong cac quad trinh doan nhiét: AQ =0
2,0
Do d6: -AU =AW =-nC, (T, -T,) =nC,(T,-T,)
Qua trinh AQ AW
AB (Ping nhiét) nRT, In(m) nRT, In(m)
BC (Doan nhiét) 0 nC, (T, -T,)
CD (Pang nhiét) nRT, In(m) nRT, In(m)
DE (Doan nhiét) 0 nC, (T, -T;)
EF (Dang nhiét) ~2nRT, In(m) —2nRT, In(m)
FA (Poan nhiét) 0 nC,(T; -T))
Cong trong 1 chu trinh 1a: W = nR (T, + T, - 2T, ) In(m)
3. Nhiét hép thu boi khi: Q. =Q, =nR(T, +T,)In(m) 0,5
4 Hiéu sudt: = L 1- 21, 05
Qu T +T, ’
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Ciu | Noi dung Piém
Cau Il (4,0 diém)
1. Xet vi phan dign tichdq = 62nrdr gdy ra dién truong tai diém M. M
1 hdq o2nh rdr
dE = 2 2N 2, 1.2\32 h
dne, (r° +h°) dne, (r"+h°) 1,0
o2rnh f rdr c h
E=|dE= = (l-———
/ 4rie, I S DN et
R>h=>E=-2
2¢,
2.a. | Dién tich Q trén ban kim loai sinh ra bdi dién thé V
\% \Y
=c.nR? =g,EnR? =g, (—)nR?, E=—
Q ’ oy d 1,0
2
Nang lugng tich trir gifta hai ban kim loai: U = —;—CV2 = %% V?
Luec tac dung 1én tAm kim loai khi dién thé V dugc gitt khong dbi
ou 1 , V2
=——=—g,MR"—
Foad 2 &
2.b. | bl. Dién tich q trén dia nho, st dung ti 1& dién tich ddi v6i dia
nr? 1’ 0,25
=— =—g,n—V ’
q ('RRZ Q 0 d
b2. Xét ban kim loai dudi, goi va 12 van toc cua dia nhod ngay sau va cham lan thi n, dong
ning cua dia trén tim dudi duoc cho béi: K iomn = Emvﬁ
Khi dia 1én ban kim loai trén, thé ning cta dia thay déi: AU, =|q|V
Vi vay, d(f)hg ning cua dia ngay trude va cham lan thi n véi ban trén 1a
Kn—up = Kn—down +|q]V
Theo dé bai k = Xs—, do d6 dong nang dia ngay sau va trudc va cham 1an thir n véi ban trén
t
K ’n-up = kZI<‘n—up = kz(Kn-down + lql V)
1,75

Khi dfa di xubng, thé ning cta dia thay ddi: AU g = ,q| \Y%
Dong ning cua dia trudce khi va cham [dn thir n+1 véi ban dudi
Ky o = Koy #]a| V = k2K g +]a| V) +[q| V

Dong ning dia ngay sau va trude khi va cham 14n tht n+1 véi ban tu dudi
K(n+1)—down = k2I<'n—down = k2 [kz(Kn—down +|q|V) + |ql V:’

I<(n-4-])—-down = 1(41<n—-down + k2(1 + kz)lq’ V = k4 %mvn + k2(1 + k2)|ql V

Theo d€ bai khi n »w0,= v, =v,

Khi d6 ta cé K —-K

(n+1)-down n-down

n

=35 %mvﬁ +k*(1+k%)|q|V =%mv2

. 2 AV 2 2
Cudi cing tim duge: v, = v, =\/ 2k . [q :\/ 2k _ BT /2
§ 1-k> m 1-k* md
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N§i dung

Dieém

Cau IV (4,0 diém)

Mudn tia 16 tr G squa Nthi tia téi G, phai di qua anh N, cia N qua guong G ¥

Tuong tu x4c dinh duge céc anh Ny, N,,N, cua G,,G,,G,.

Tia séng can v& la tia MABCDN
Ge ®pTT | R 4

I .
bk Lol L4 L2 2L LL
1

M

N

>

SN S YN NN

\
\
\
.
\
N

y /77 7777 7T 7
N

Nj : . N2

1,0

1.b.

b1. Tia phan xa tir gwong G, thudc nira mit phing phai, mudn quay lai G, thi phai phan xa
trén G, (ntra mit phang trai) do d6 s 1an phan xa trén G, chi ¢6 thé 14 nhiéu hon, bang hoic
ft hon 1 don vi. C4c gia tri kha di cia m dé bai toan co nghiém la m=0,1,2.

0,5

b2. Trudong hop m =2,

Gia str duong di ctia tia sang 1a: M — G, - G, - G, = G, - G, — N viét tt 1

G,G,G.G,G,.

Theo thr tw dudng di cua tia sang, guong G, ludn phai ndm giita hai guong G,.

+Khi G,,G,,G, nam giita hai gwong G, ¢6: 3!=6cach v&
G,G,6,6,6,:6,G,G6,6,G,;G,G,G,G,G,
G,G,G,6,G;G,G,G,G,G,;G,G,G,G,G,

Tuong tu: ‘

+Khi G,,G;hodc G;,G, ndm giita hai guong G, cé: 2x2x 2! =8céch v&

G,G,G,G,G,,...

+Khi G, ndm gitra hai guong G, c6: 3!=6céach vé

G,G,G,G,G,,...

Két qua: C6 20 céch .

0,25

Tia sang theo phuong vudng géc véi v > . E

Thoi gian anh sang di tir M, — M, va nguoc lai la: J—M—

1,75
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Ciu Noi dung Diém
L L  2lc 2L(. )
t = + =% - |l-=%
C—V Cc+Vv ¢"-v cl ¢
Tbc d6 anh sang tr M, — M, va nguoc lai déu béng: N
1
. o . . L 2 S
Thoi gian énh séng di tr My — M, va nguoc lai la: t, = N -
¢-v: ¢ ¢’
D0 1€ch thoi gian khi 4nh séng di theo duong (2) va (1) :
1
-1 _
2L 2 2 2
At =t —t, === (1—V—2j —(1—"—,}
c c c”
e . Lv? n X Lv?
Tinh gin ding ta c6: At, ¥ ——.Suy ra hiéu quang trinh: Ad = CAt) = ——
c c
2.b. | Khi xoay thi nghiém di 90°trén mit phing nim ngang, van téc kéo theo cua gio éte co
phuong vudng goéc véi vén toc kéo theo ban dau; khi d6 hai tia sang theo hai duong s& d6i
vai trd cho nhau.
1
= -1
2L v’ )2 v?
Aty =—||1-—| —|1-—
£ A - . . 0,25
Keét qua nay cho thay hiu quang trinh trudc va sau khi quay s& sai khac nhau mot luong la
2Ad. Nhu vdy (néu ton tai gio éte) khi xoay chdm hé ta s& quan sat duoc su dich chuyén
theo ctia h¢ véan giao thoa trén man M. Do dich chuyén cta hé van la:
1
A=At 4Ll VY (YR ALl v v ) Ly
= ||| S|l |r vz lesm =
A A c c A c 2c AC
2.c. | Két qua quan st thuc nghiém cho thay khong c6 su dich chuyén cta hé van giao thoa khi
xoay hé thi nghiém nén c6 thé khang dinh:
- Hodc éte khong ton ta_}i. ) ) 0,25
- Hodc éte khong chuyén dong tuong doi so voi Tréi bat.
(Hoc sinh tra 16i dung mét trong hai y déu cho diém)
Cau V (4,0 diém)
La. | Goi S 1a hé quy chiéu gin mat dit, S’ 1a hé quy chicéu gan khoi tdm muydn va notrinb. Ap
dung bao toan dong lugng va nang lugng cho su phén rd cta hat pién trong hé quy chiéu S’.
! 2
~t =t V ' 1
0=P,+P, & ——=Lemp!, (I mue’=——ipic )
AN AN
c c
T (1) va (2) ta duoc
' ' 2 !
m,,¢ = T =+ Mo¥ == 1—(L‘-J = Do (1+hj
' 1 Cc m C
1—| Yu 1-| Y ™
c
1,75
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Noi dung

<R
Piém

Trong hé quy chiéu S’, hat ubay léch géc 0'so véi phuong ban dau hat 7. Sir dung cong
thirc cong van tc, ta cé:

] M el 1 V72[
v' cosO'+v, Vst el
v, =—2% =0,9750c¢;v = =0,0309¢

o v cos@' 7 T v', cosf'
——V, 1+——2 v,
c c

Taco: v, =,/v,, +v5, =0,9755¢

172

Ny

12 2
___ll _——
< 1.:A R 02 C
Hodc bién doi ta duoc: \ :JV +vw =c| 1—-

2
v', vcos0'

Thay goc 0'=30°, ta duoc v, =0,9755¢= 2,92658.10° m /s

1.b.

Do su chdm lai cua thoi gian, nén thoi gian séng ciia hat muy6n trong hé quy chiéu S 1a

T =7,20.10%5

1—

C

1

Quang dudng hat muyon di dugce 1a: d = ~2920m < 10'm

1—-

L0 lx:<~ =<

Két luan hat muydn khong thé xubng t6i mat dat.

0,50

Xét electron ¢6 van tde v,, dién tich e chuyén dong trong dién truong déu. O thoi diém t:
MgV

%=—el:3:>pex =eEt;pey =P, = T———=—— (3)
dt . (V 2
1-| Yo

Mat khéc: p, =m v, =<7V :pex=—§vx;pey=8—ev 4
c

T 3) va (4) tacé: v, =ty = — eVl
€

Van téc cua hat electron la:

Qoy 4 ("'Et)( Al )j
C C

2 meO

X y ¢
| l(eEt>(1<>)
. m_.C

el

1,75

Téng diém toan bai

20,00
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BO GIAODUC VAPAOTAO  KY THI CHON HQC SINH GIOI QUOC GIA
TRUNG HQC PHO THONG
NAM HOQC 2021 - 2022

PE THI CHINH THUC Mén: VAT LY
Thoi gian: 180 phut (khdng ké thoi gian glao de)
Ngay thi: 05/3/2022
Dé thi gdm 03 trang, 05 cau

Ciu I (4,0 diém)

Mbt éng tru ddng chét, tiét dién d&u, c6 ban kinh trong R, va ban kinh ngoai
R,, khi lugng riéng p va chidu dai L (Hinh 1a). Goi O la khdi tim cia
bng. LAy gia tdc trong trudong 1a g =9,8 m/s?, bd qua stc can ctia khong khi.

1. Tir dinh nghia mdémen quén tinh cia chit diém, hdy ching minh cong
thirc tinh mémen quén tinh I, cua ong try da cho doi vdi truc quay trung voi

Hinh 1a

 tryuc clia dng la: _
_mpL

- 2 (R4 R4)
2. Ong tru duge dit trén mot mit phéng nghiéng c¢b dinh hop v&i mit
phang ngang mot géc a, truc ong nam ngang (Hinh 1b). Cho h¢ s6 ma sat
truot va hé s6 ma sat nghi gitra ng tru va mat phéng nghiéng déu bang p.
Tha cho ng tru bat dau chuyen dong. Biét 6ng tru lan khong truot trén 777777777
mit phing nghiéng. Tim gia tri l6n nhét cua a. Hinh 1b
3. Nguoi ta gan chat mot vat ndng vao thanh trong cta dng. H8 6 ong tru va
vét ning c6 khéi luong M = 12 kg va dugc xem 1a mot vat ran vé6i khbi

tdm G bj dich chuyén so véi O theo phuong ban kinh cua ong mot doan d.
Ong l3n khong truot trén mdt mit san nim ngang. Cho d=10cm,

R, =40 cm, mdmen quén tinh cuia hé so véi truc quay song song vdi truc
ctia Ong va di qua G la I,=MKkZ, véi k, =38 cm. Tai thai diém hé 6ng
 tru va vét ning chuyén dong lan véi vén tc gbc @ = 0,5 rad/s, khéi tim G
va O ¢ cung dd cao so voi mat san (Hinh 1c). Hay xac dinh gia tdc goc
ctia 6ng tru va phan luc vudng géc do mit san tic dung 1én 6 dng tru tai thoi
diém nay.

Cau II (4,0 diém)

Bai toan ndy ban vé& mdt trong cac nguyén ly cua vi€e sir dung may li tim thé khi dé tach céac dong
vi nang va nhe khoi nhau, nguyén liéu ban diu 14 hdn hop khi ma phan tir chita nguyén t cin tach
dong vi.

Xét mo hinh mot may li tim khi 1a mdt binh tru kin ban kinh trong R, chiéu cao da nho dé c6 thé
b6 qua phan b mat @9 khi theo trong luc va c6 tryc quay thing dung trung véi truc dbi ximg coa
binh. Binh tru chira ddy hdn hop gdm hai khi Iy tuorng AvaB,coti phan khéi luong 14n luot 13 a%
va b% (a% +b% =100%), c6 nhiét 0 T vaco ap sudt riéng phén 1an luot 1a pLo va Do

Cho binh tru quay véi téc d goc khong ddi , trong mot thoi gian dt dai dé ap sudt thanh binh 6n
dinh va cac phén tir khi quay cing tbc d6 @ quanh truc ctia binh. Biét khéi luong mol cuia khi A va
- Blanlugt1a p, va py (1g > 1, ), hing sb khi Iy tuéng 14 R. Coi nhiét d9 T ctia khi khdng dbi.

1. Tinh &p suétriéng phéndo khi A va B tac dung lén thanh binh theo R, P, PgosMasHg, @, R, T.

2. Tinh ti phin khéi luong ciia hai khi trén tai sat thanh binh.

TSI

Hinh 1c

e
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Ap dung sb: p, =311 g/mol, py =314 g/mol, a% =99,3%, b% =0,7%, R =8,31J/(mol. K). Tinh ti
phin khéi lwong ciia hai khi tai sat thanh binh khi © = 30000 vong/phut, ban kinh Ry =30 cm,
nhiét 49 khi 1a T = 400K khong déi. |

3. Pé lam giau khi B d&&n mot ti phén cho trudc ngudi ta phai ghép ndi tiép cac binh li tdm thanh
ting, trong d6 dua khi rut ra tai thanh binh li tim trude lam d4u vao cho binh li tAm tiép theo. Véi

cac s lidu va két qua & ¥ 2., thi bao nhiéu tAng cin duge ghép dé 1am giau khi B 1én mirc 2%? Cho
biét cAc binh li tim 1a giong het nhau va quay véi ciing tbc dd.

Céu III (4,0 diém)

Mot day kim loai ddng chét, cing, tiét dién ddu, khdi luong m, dwoc udn thanh mot khung hinh
vubéng 1-2-3-4, ¢6 canh chleu dai L va hai ddu M, N (khoang cach MN << L). Pudng kinh cta day
12 rét nho so véi L. Khung nim trong khong khi. Cho héng s6 tir 12 po.

1. Khung dugc dit trong tu trudong déu c6 cam Ung tir B, phuong o
vudng goc voi mat phing gidy, chiéu huéng vio trong. Khung day c6 1
thé quay khong ma sit quanh truc OO’ di qua trung dlem cua hai
doan 1-4 va 2-3. Truc 00’ vudng géc v6i truc OX va nim trong mit _
phéng gidy (Hinh 3a). B6 qua hién tuong tu cam. B
a) Tai thoi diém t =0, mit phéing ctia khung hop véi truc Ox mdt goc X

nho 6,. Tu thoi diém nay, gifr cho trong khung day ludn c6 mot dong

—M

dién Ip khong ddi chidu tir N—»4—3—2—1—M thi khung bit ddu _2L__ } | Oox
dao dong. X4c dinh chu ky dao dng va phuong trinh mé ta su thay 0" 3\
dbi goc hop bdi mit phing khung véi truc Ox theo thoi gian t. Hinh 3a

b) Tai thoi diém t=t, >0, nhin tir diém O theo huéng OO’ thy mat phang khung ddy dang quay

cung chiéu kim ddng hd di qua vi tri mit phing khung chira truc Ox, ngit bo dong dién To. M6 ta
chuyén dong ctia khung day sau khi ngit dong dién va xac dinh dién 4p u,,, giita hai diém M va N

theo thoi gian t. ,

2. Khung chi ndm trong tir trudng clia mot dong dién thang dai vohan = te------- D_ ... N
song song vdi canh 1-4 cia khung va khung quay déu véi van tbe goc 1 L\z

® quanh tryc trung véi canh 1-4. Trong day v6 han c6 dong dién Io
khong dbi Ip. Khoang cach tir dong dién Io dén truc quay cia khung 1a M|

D(D>L)(Hinh3b). N

a) X4c dinh dién 4p u,,, ¢ vi tri canh 4-3 hop véi truc Ox mot goc . 4 0 ¢

b) Tim ¢ khi u,,, dat gi4 tri 16n nhét va x4c dinh gid tri 16n nhét nay. 0.;,/\3\3_§
Cau IV (4,0 diém) Hinh 3b

Cho mét chum sang don sic song song c6 budc song A, tiét dién
ngang S, chiéu vao mdt quang hé. Sau khi ra khéi quang hé,

chum sang téi guong chin M phéng theo goc téi a (Hinh 4).
Chum sang song song di ra khéi quang hé cé tiét dién ngang 13 S,
va mat d6 hat (sb ph6ton trong mot don vi thé tich) 12 n.

1. Cho biét quang hé gdbm mdt guong phing va hai thiu kinh hoi
tu c6 tidu cy lan luot 1 1), £, (f, >1,).

a) Hay chi ra it nhit mdt cach v& so 6 bd tri cac dung cu quang

hoc trong quang h¢ dé tao ra chim sang song song ¢6 tiét dién ngang nhé hon va cé phuong vudng
gbc voi phuong ban dau.

Hinh 4

b) Tim méi lién hé giita :— va f, f,.
0
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2. Cho biét guong chin M duoc gitr ¢b dinh, khéng cho anh sang truyen qua va c6 hé sb phan xa laR.
Xéac dinh d0 lon cua lyc gdy boi chum sang tac dung 1én mot don vi dién tich & bé mat guong M
theo n,a, R, A, hing s Planck h va téc d anh séng c.

Cau V (4,0 diém) . .
1. Xir 1y sb liéu ,
Linh kién nhiét dién tré NTC 14 dién tr& c6 gid tri giam khi nhiét ~ Nhiétke
d6 cia no6 tang va duge sir dung dé 1am cam bién nhiét 4o, tro
bu nhiét trong cac mach khuéch dai... Vat liéu lam linh kién 13
vat liéu ban din. Ly thuyét va thuc nghiém da chi ra ring dién
trd R cua NTC phu thudc vao nhiét d9 tuyét d6i T theo cong
thuc (trong hé don vi SI):

AE,
R = AT %"
Trong d6 AE, c6 thir nguyén la nang luong dugc goi la 46 rong
© viing c4m ctia v4t lidu bén dén ché tao NTC; ks = 1,38.10% J/K
la hang s6 Boltzmann; A 1a mot hé s6 khong dbi. Hinh 5
Pé xé4c dinh d06 rong vung cAm cua ban din ché tao NTC, mdt hoc sinh d4 tién hanh do dién tro ctia
NTC theo nhiét d. So d6 b tri thi nghiém nhu Hinh 5: linh kién NTC dugc nhing trong nuéce (boc
cAn than d& cach dién véi nude nhung linh kién van dé trao dbi nhiét véi nuée), nhiét d6 cia nuéce
do bang nhiét k&, dién tr& cia NTC do bing 6m ké. Nudc ban d4u 1a nudc néng.
Cac budc tién hanh:
- Poc gia tri nhiét do trén nhiét ké dé ghi lai nhiét 46 nuac.
- Doc gia trj dién trd hién thi trén 6m ké dé ghi lai dién tr cua NTC.
Trong qua trinh do, nhiét d¢ nudc giam cham tir 70 °C xuong 40 °C theo thoi gian. Hoc sinh thuc
hién phép do nhiét d§ nudc va dién trd ciung lic, ghi lai két qua do va dugc bang sb liéu nhu sau:

t (°C) 70 65 60 55 50 45 40
R (k) 1,63 1,99 2,44 3,04 3,73 4,44 5,63

Hay dung phuong phép xir Iy s6 liéu thue nghiém bang db thi d& x4c dinh d6 rong ving cAm AE  cua
vt lidu ché tao NTC. Gié tri AE, & don vieV (1 eV =1,6.10"" J). Khong yéu cau tinh sai so.
2. Phuong 4n thi nghiém
Xdc dinh cong sudt hiéu dung va hé 56 cong sudt cia quat dién dimg phwong phdp 3 von Ké.
Khi quat di¢n dang & ché d6 véan hanh, quat s& tiéu thu mot gia tri cong suét hiéu dung v6i mot h¢ s6
cdng suét x4c dinh. Trong bai thi nghiém nay ta can xay dung phuong 4n sir dung déng thoi ca 3 von
ké dé x4c dinh cong suét hiéu dung va hé s6 cong sudt ctia mot quat dién khi quat dang chay 6n dinh.
Cho cac dung cu sau:
- 03 v6n ké dung dé do dién ap hiéu dung xoay chiéu, c6 thé coi 12 1y tudmg;
- Mot dién trd thuln c6 dién trd R d3 biét;
- Ngudn dién xoay chiéu thich hop (chua biét dién ap hiéu dung);
- Quat dién sir dung ngudn dién xoay chiéu;
- Day dién, khoa K, diu ndi dién cén thiét.
Yéu cau:
a) V& so d6 bd tri thi nghiém d8 co thé xéc dinh dugc cong suit hidu dung va hé sb cong suét cia
quat dién khi nd hoat dong 6n dinh.
. b) Xéy dung cong thirc can thiét, cac budc tién hanh va cach xir 1y sb liéu thi nghiém dé xac dinh
cOng suat hidu dung va hé sé cong sudt cua quat dién da cho.
HET
o Thi sinh KHONG dwoc sit dung tai liéu.
e Gidm thi KHONG gidi thich gi thém.
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BQ GIAO DUC VA PAO TAO KY THI CHON HQC SINH GIOI QUOC GIA TRUNG
HQC PHO THONG
NAM HQC 2021-2022

HUGNG DAN CHAM THI Mén: VAT LY
Dé thi chinh thire Thoi gian: 180 phut (khdng ké thoi gian giao de)
Ngay thi: 05/3/2022
Huéng din chdm thi gdm 06 trang

I. HUONG DAN CHUNG

1. Gidm khao chdm dtng nhu dap 4n, bidu diém cta B6 Gido duc va Pao tao.

2. Néu thi sinh ¢6 cach tra 1&i khac dap 4n nhung dung thi gidm khao vin chdm diém theo biéu
diém cua Huéng dan chim thi.

3. Gidm khéo khong quy tron diém thanh phin cua ting cAu, diém cta bai thi.
II. PAP AN, BIEU PIEM

Céu | Noi dung | Piém

Caul (4,0 diém)

1. R, 2n L
I= _frzdm = J‘dr('fpfdcp(jdzD
R, 0 0
apL
2

1,0

I= (R3-R})

- Lian khong trwet:
Phuong trinh co ban cda vat ran quay:

=IB —>Fms.R2—ﬂgL (RI-R! )R

ms

_mpL
R;-R}
= (RIR)%
Dinh luét II Newton theo phwong tiép tuyén véi quy dao:
Mgsina - F, = Ma, = np(R -R} )Lgsma -—S—L(R4 R")

R;

i =np(R} -R})La,
2 8
2R2gsma
"SRz O
1,0
- Lin ¢6 trugt: Fins= uMgcosa
Dinh luat IT Newton theo phuong tiép tuyén véi qu§ dao:

Mgsina - F,_=Ma, = np(Rg ¥’ Rf)Lgsina - unp(Ri -R? )Lgcosa = np(R§ - Rf)La2

ms

= a,=g(sina - poosa) (2)

2R jgsina :
——=—8% =g (3inQ__ - LCOSO,
3R§+R12 ( max “’ max)
3R§+R12 u
max R§+R12

a,=a, >

= tano

Gia st I_imS huéng sang phai, cac phuong trinh chuyén dong 2,0
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F = Man (1)

ms

-Mg + N =Mag, (2)
Nd+F, _R,=I,y (3)

ms

Ong tru 1an khéng trugt nén: a,=-YR,
Cong thirc cong gia toc : 8, =a, +¥XTy0 — 0 Ty
Suy ra {aGX =—yR, —0’d(4)
ag, =vd (5)
(1, @ va@): -M(ag,+g)d+MagR, =I5y
Thay (4) va (5) vao :  -M(yd +g)xd - M(YR,+0’d)R,= 1y
——M—)———Z%]Srad/sz (nguoc chidu véi k >0 phu hop véi gia st
y= (d2+R§+sz) =-3, guoc chieu véi k) (ag, >0 phu hop vdi gia sir)
Tinh dugc N=113,8(N)

Cau

11 (4,0 diém)

H¢ & trang thai can bﬁng‘: Khi trong binh quay vdi cing vén tdc quay @ cia binh
Xét mdt 16p khi mong bé day dr cach truc quay mot khoang r, mat do khi la p(r)

L6p khi & trang thai can bang: dp(r) = % w’rdr v6i p 14 khdi luong mol cua chit khi

ra: () _ » @ rdr
p(r) RT

= p(r)=p(0) exp(*;‘;; )

Suy

2.2
HOT
S r)=p(0)ex
uy ra p(r) = p(0) p(ZRTj

p(O),p(r) , p(O),p(r) lan luot 14 ap suit va mat do khéi luong tai tim binh va tai vi tri

ctia mat dd vao khdi lugng phén tir p:

2,5
cach tdm binh khoang r
Goi p, 1a mat do khi khi chua quay. Bao toan khdi luong khéi khi trong toan thé tich binh:
2p 2
po Ry 1
rdV=p,V=p(0)=
lp( AV =poV = p(0) = py et s
exp| —— |-
2RT
Vi ap sut ty 1& thuan véi mét do khi nén ta cing ¢ cong thirc twong tu nhu trén véi p(0)
p(0)va p,
22 2p?2
. exp HAO R L, exp Hp® Ry
TR 2RT L0 R; 2RT
Pa(Rg) =pyo 72 > Ps(Ry) =Py 702
2RT n,o'R2 2RT R R,
exp| 24— [-1 exp| ——— |-1
2RT 2RT
2. Trong cac may ly tim khi c6 @ rat 16n nén c6 thé bd qua 1 & dudi mau, ta c6 su phu thude 1,0

2/6




2 2 2
Ho'R, HAC‘) R, Hp® RS
R,)= ARy = , Pa(Ro) =y 2210
P(Ry) =py —=— SRT pPA(Ro) = SRT Pe(Ry) =Py, SRT
SPa 2 Fa khong phu thudc vao ® va R, va T.
Ps b Ky

Tuy nhién cac thong s6 nay s& anh hudng dén thoi gian ly tdm dé dat hiéu qua.
Ap dung s0 :
Py buy, 0,7.314

—b'= =
Pg+Pa ap, +bpy  99,3.311+0,7.314

=0,7067%

S& tang ly tAm can thiét dé lam giau dén mic 2% la

n (299 3}
0 ) n .
2% 0,7 (314} e \9807) o
— 111 tang li tim

0,5

98% 99,3311 WEL
311
Cau I (4,0 diem)

M men quén tinh ctia khung ddy quanh truc OO’ la

mL? , ml? ml?
J:J,2+J23+J34+J41=-g—;tr0ngdo Jo=1,= T Iy =1, = m

Goi goc 012 géc hop boi phian mit phing chira canh 1-2 clia khung va truc quay OO’ voéi
truc Ox. Moémen ngiu lyc tir: M =1 BScos(B,1) = ~I,BL’sin 6
Vi goe 8 nho tacd sin@~6 = M=-IBL sin ~—-I,BL’0
Phuong trinh ddng luc hoc cua khung day la
16 =-1,BL?

61,B
m

Khung day dao dong diéu hoa vdi tin sé

= [OhB gy |
m 6I,B

Tur diéu kién ban ddu 0 = 90,9 = 0 tim dugc phuong trinh chuyén dong:

0 =0, cos( 61,8 t)
m

1,0

1.b.

61,B
m .
Sau khi ngét dong dién, khung khong chiu tdc dung cia mdmen luc tir. Vi bo qua moi ma
6l,B
m
Cac doan day 1-2, 3-4 chuyén dong cét cic dudng suc ti, (s6 dwong sic tir truong qua

Tai thoi diém nght dong thi ©=0,0,_, =6,

max

sat, khung day tiép tuc quay déu véi van téc gbéc khong ddila 6_ =6,

max

khung giam, B o ciing chiéu véi B) suét dién dong cam ung trén doan ddy 1-2; 3-4 ¢6 cuc
duong twong ung tai diém 1 va diém 3 va c6 do 16n bing nhau:

=BLvsin {60 oL,B (t— to):|
m
Trong d6 v= %coo = 902—11 01,8 1a téc d6 chuyén dong tron clia doan day 1-2 va 3-4.
m

SC:BL;eO 6B { B\ t)}

1,0
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b= 0 =25 =500, [, (B

2.a. | Xét tai thoi diém nao d6 canh song song vdi truc ctia khung cach day dan mét khoang a,
khung quay mot goéc @ so véi dudng ndi truc clia khung véi day dan (Hinh v&) ta c6:
a’=D*+1’-2DLcos¢ 0 D
Ldy vi phan hai vé: 2ada = 2DLsingde (1)

.. I
Cam tng tir tai vi tri d6 la: B= Folo
) 2ma
D4 bién thién tir théng trong thoi gian dt 1a 1.0
I I ,
dp=B.dS=Lro1 4y
2ma
Trén khung day xuit hién mot suét dién dong cam ung
. 2
- _ 4o plL Dlenwgcg:_@I.L_goDsin(p
dt 2na a dt 2na
1ol L’0D sin @
Upy =~ 2,12
2n D" +L°-2LDcos¢
2.b. A a1 K et IO sin@ e as
Hi€u dién the umn dat gia tri 16n nhat khi f(¢) = = dat cuc dai, khi d6
D +L* -2LDcos¢
d sing -0
de\ D? +L* -2LDcos ¢
(D* +1* -2LDcos ¢, )cos ¢, —2LDsin’ ¢, =0
. DL
(D* +L*)cos @, =2DL(cos’ @, +sin’ ¢, ) =>coso_ = D—zz? 1,0
.l._
2DL
Vay khung cé u cuc dai khi: = arccos(———
dy khung ue da Prmax (D2 1
D’ -1}
G14 tri cuc dai ctia umn: cos =——— = sin =
| 5 MN (pmax D2 + L2 (Pmax D2 + L2
. _ pl,l’eD
MNmax 27C(D2 _ Lz)
CaulV (4,0 diem)
12| Goi L,,L, Ia céc théu kinh héi tu o6 tiéu cu twong g 14 £,£,.
¢ tang m4t 4o chim séng thi thiu kinh hoi tu L, phai duge dat trude L.
Pé dam bao chum sang ra khoi quang hé 13 song song thi tiéu diém anh cua thiu kinh L,
phai tring véi tiéu diém vét ca L,.
Guong dé dbi phuong chim tia, tia phan xa vudng goéc vdi tia t6i. Goc t6i 13 45°.Guong cé |-
the dat trude hodc sau hé hai thau kinh. Vi du:
1,0

Quang hé
Ll L2
‘% ‘ . A Ar
ﬂA ______ 1O ..
O F >
L B
v v
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Rk Q) 1,63 1,99 2,44 | 3,04 | 3,73 4,44 5,63
1/T KH 2,92 | 2,96 3,00 | 3,05 3,10 3,14 3,19
In(RT??) 16,17 | 16,34 | 16,52 | 16,69 | 16,86 | 17,06 | 17,25

1.b. | Goi F la tiéu diém anh ciia thiu kinh L, (ciing 1 tiéu diém vat cta thau kinh L,)
Tu tinh chit dong dang cua cac tam gide AAO,F,ABO,F ¢4 ti lé:
2 1,0
§L = .fl <1
SO f1
2. | Sb phdton dén dén dién tich S trong thoi gian At la:
N =nSccos aAt.
N phéton c¢6 dong luong:
hf
p, = —coso.nSccosaAt = hfn.Scos” aAt
c
p, = bt sina.n.Sccos aAt = % n.Ssin 20.At
c
Sau phan xa trén guong c6 hé s6 phan xa R, dong luong ctia N ph6ton 1a:
p'. =—RhfnScos’ oAt
p,=R th n.Ssin 20At
D6 bién thién dong luong ctia N hat trong thoi gian At la: 2,0
Ap, =p, ~p', =hnf.S(1+R)cos’ aAt
hn s
Ap, =p,—p', = E) f.S(1—-R)sin2aAt
Luc tac dung lén mot don vi dién tich mét guong theo cac phuong vudng goc va song song
v&i mét guong:
F. =2Px _pnf 14 R)cos’ o= n .1+ R)cos’ a
SAt A
A
F=2P M Rysinga
YoSAt 2 A
7 2 _ nhe 2.2 2 4
F=/F+F =2—}L\/(1-R) sin? 20.+4(1+R)? cos* a
Cau V (4,0 diém)
1. , o 8 AE
Logarit hai vé va bién déi dugc In| RT? |=InA+—=F
k.1
1 2 AE .
batX =X =?;Y =In{ RT? |;a=InA;b= 2kg tacod Y = a + bX dang dudng thang
B
Bang xur 1y sb liéu:
t(°C) 70 65 60 35 50 45 40
T(*) 343 338 333 328 323 318 313 Lo
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V& In(RT*?) theo 1/T: o
In(RT3/2) vs. 1/T

1740 , - -
17.20 ¢ - .y =3.9459x + 4.,6575_.’
. R?=0.9982 g
- 17.00 + e 25
. .
16.80 ST SRR
P LG
16.60 R
"’.
16.40 .
16.20 "'
16.00
2.90 3.00 3.10 3.20 3.30
Tur d6 suy ra AE =1,09%10"°J=0,68 eV
2.a. | V& ding mach nguyén ly
R la dién tro, L 1a tai (quat dién), 3 von ké méc nhu hinh v&, ngudn xoay chleu nbi vao AC
0,5
2.b.
1 V2 _-VZ _VZ
Tir gian d6 vécto c6: V2. = V2, + Vi, — 2V, V,..cos(180-¢) — cos = —2&—28___EC
2.\IAB\/BC
‘ Vi Vi-Vi -V V.-V, -V]
Cong suat P, =V, I cosp=V, —2B—AC__AB_BC - _AC _AB _RC
R 2V e Vee 2R
Bang s6 liéu do:
Lando | R | Vic | Vis | Vic
1
Z
3 1,5
4
5
De ting do chinh xac nén lay tir 3 dén 5 gia tri cua céc gia tri do von ke.
Tinh céc gia tri ciia cos@ va Py rdi tinh trung binh cose, ITL :
20,0

Tong diem toan bai
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KY THI CHON HOC SINH GIOI QUOC GIA
TRUNG HQC PHO THONG
NAM HOQC 2022 - 2023

Mén: VAT LI

Thoi gian: 180 phut (khdng ké thoi gian giao de)
Ngay thi: 24/02/2023

Pé thi gom 03 trang, 05 cau

Cau L (4,0 diém)

Mot tau vi tru chuyén dong theo quy dao elip voi Mat Troi 14 tiéu diém, V va C Jan luot 14 vién diém
va can didm ctia quy dao. Khi tau dén C, nguoi ta thay dbi tire thoi van tde cua no, tau chuyén dong theo
quy dao tron véi tam 1a Mat Troi. Goi 6 1a goc hop gifra duong thing néi diém V voi tau va duong thang

2

ndi diém V voi Mit Troi. Khi tau chuyén dong tron quanh Mat Troi, gbc O co gia tri 16n nhat 1a 6, =35".
Cho khoang cach tir Mat Troi dén vién diém 1a R =149,6. 10°m, hiing sb hép ddn G =6,67.10"" N-m"/kg’,
khéi lugng ctia Mit Troi M =1,99.10" kg.

1. Hay tinh thoi gian ngin nhét tau di to V dén C. *

2. Tinh d6 bién thién van téc clia tau khi n6 thay doi quy dao chuyén dong.

3. Dé thoat khoi Mt Troi, khi tau chuyén dong tron dén vi tri M ¢6 0 =6, nguoi A

ta thay doi tirc thoi vér} tbe cta no sao cho :[au chuyén dong theo quy dao parabol
véi Mit Troi 1a tiéu diém. Goi N 1a vi tri tiép theo cta tau co 0 = 6,. Cho phuong

O
Hinh 1

trinh duong parabol trong hé toa do0 Oxy c6 dang y* =2ax, vi A la ticu diém,
a=2.0A latham s tiéu (Hinh 1). Hay tinh:
a) Thoi gian tau di tr M dén N.
b) Vian tdc cua tau tai N.
Cau IL. (4,0 diém)

,M(f)t may lanh hoat dong theo chu trinh Joule t,huz_”m nghich str dung mot p
kbc‘)i khi 1y tuong lam tac nhan. Chu trinh ctia khoi khi duoc biéu dién trén
dd thi p—V (ap suét — thé tich) nhu Hinh 2. Trong do, 1-2 va 3—41la s
nhitng qua trinh doan nhiét, 2—3 va 41 la nhing qua trinh dang ép. Ap
suit ciia khéi khi trong céc qué trinh déng dp4—1va 23 lan lugt 1 p, va

p, (v6i p, > p,). Biét hé s6 doan nhiét clia tic nhan Ia y.
P

1. V& lai chu trinh trén dd thi p—7 (ap suat — nhiét do) va trén ddthi V—T
(thé tich — nhigt do). Thiét 1ap biéu thic tinh higu nang cia mdy lanh theo
Pi» Py VA Y-

2. Goi nhiét d6 & cic trang thai 1, 2, 3 va 4 lan luot 1a ¢,, t,, t; va t,.Chop, = 1,04 kPa, p, =1,64 kPa,

t,=29°C,t,=53°C va y =1,4. Tinh cac nhi¢t do 7,, 1, va hiéu ndng cua may lanh.

Hinh 2 v

3. Gia st mdt may lanh ¢6 hiéu nang khong ddi va béng hiéu nang trong y trén (y 2.). May lanh nay dugc
stt dung dé lam lanh mot can phong kin co thé tich 80 m’. Cong suat ciia may lanh khi hoat dong lién tuc
la P=1 kW. Do phong khong cach nhiét hoan toan nén xay ra qua trinh truyén nhiét gitta moi truong bén
ngodi v4i phong, qué trinh truyén nhi¢t ndy tuéin theo phuong trinh 50, = W(T,, —T,)dt, v6i h =475 J/s- K
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1a hé s ti 1& va dugc coi la khong doi, T,, 1a nhiét d§ bén ngoai phong, 7, 1a nhict d6 phong, SO, 1a nhict
luong trao doi trong khoang thoi gian dr. Biét khéi lugng riéng cta khong khi py, =1,29 kg/m’, nhiét dung
riéng dang tich cua khong khi €y, = 0,80kJ/kg - K, nhiét do bén ngoai phong Ja 35°C va dugce xem nhu
khong doi.

a) Tinh thoi gian dé nhiét do phong giam tur £, = 29 °C dén t, =20°C. Cho 1'§1ng may lanh hoat dong lién
tuc.

b) Khong khi trong phong da dat nhiét do £ = 20 °C. Dé duy tri nhiét d trong phong, may lanh duoc kiém
soat bang mot bd didu khién mé - tt. May lanh s& nguing hoat dong khi nhiét do trong phong dat gia tri g
va hoat dong trd lai khi nhiét do trong phong co gia tri g +Al, véi At =2°C. Xac dinh ti s gitta thoi gian
may hoat dong va thoi gian may nghi trong mot chu ki mo - tat.

Cau 1L (4,0 diém)

Mot vong day co dang dudng tron tdm O, ban kinh a, dién tré R. Chon h¢
truc toa do Oxyz, voi i ] va k la cac vector don vi tuong Umg ctia cac truc
Ox, Oy va Oz. Vong day quay xung quanh truc Oz trung v6i duong kinh vong
day véi the do goc ban dau @, trong mot tir truong déu B, = B,j (Hinh 3). Tai
thoi diém ban dau ¢ = 0, huéng phap tuyén ctia vong ddy tring voi huong cua
350. Bo qua suit dién dong ty cam cua vong day, ma sat & b truc, luc can cua
khong khi va tac dung cla trong luc.

1. Vong day co ,khéi lugng khong dang ké va duoc cung cap nang luong déno
ludn quay vai toc do goc .

a) Thiét 1ap biéu thic sudt dién dong cam (mg trong vong day.

b) Thiét lap biéu thic cong suét trung binh can cung cip cho vong day trong
mot chu ki quay.

¢) Dat mot nam cham thir trong mat phing Oxy sao cho tdm ctia no trung VOl
tAm cta vong day (Hinh 3). Nam cham thur c6 thé quay quanh truc Oz nhung toc dd goc cua n6 nho hon toc

d6 goc ciia vong day. Khi nam cham thu ¢ trang thi can bing, n6 tao mot goc 0 so voi By. Thict 1ap biéu

Hinh 3

thie tinh dién tro ciia vong day theo a, @, va 0.
2. Gia str vong day co khdi lugng m =0,5kg va dang quay voi tbc d6 goc @, = 30 rad/s thi ngung cung
cap nang lugng. K& tir thoi diém dé vong day quay duge thém bao nhiéu vong thi dirng lai, cho R =1€,
a=25cm va B,=1T?
Cau IV. (4,0 diém)

Mot thau kinh hoi tu mong c6 tiéu cu f =45 cm dugc cat ra &
lam hai phan bang nhau theo mdt phang qua truc chinh va vudng d ‘
goe véi tict dién thau kinh. Hai nira thau kinh duogc tach ra theo e e L)
ph}wng cua truc chinh yé cachnhau 7,5c¢m, tao thanh h¢ hai mira - - - ) o |
thau kinh O; va Oz dong truc dat trong khong khi. Dat nguén |
sang S, duoc coi nhu nguodn sang diém, phat anh sang don sac co v
bugc song A, trén truc chinh va cdch nua thau kinh O; mot Hinh 4
khoang d, =60cm nhu Hinh 4. Anh that cia S qua cdc nua thiu kinh Oy va O2 lan luot 1a S) va Sz clng

nim trén truc chinh. Pat mot man quan sat vudng goc v6i truc chinh cta hé ¢ vi tri pht hop thi thay trén
man c6 hé van giao thoa la nhitng nura duong tron tam C, vaoi C 1a giao diém cua truc chinh v&i man. Tinh
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tién man quan sat doc theo truc chinh cho dén khi C cach S mot khoang / thi truong giao thoa trén man dat

dién tich 16n nhat. C6 dinh man quan sat tai vi tri d6 va goi (o) 1a mat phang chtta man quan sat. Goi 7 la
béan kinh ctia van sang bac . tinh tir C. Biét » rat nho so vdi CSi va CSa.

1. Tinh cac khoang cach SiS, S2S va /.

2. Hay thiét 1ap cong thirc tinh 7 theo A va k. Cé thé sir dung cong thirc gan dung (1+£x)" =1+mx, voi
x<kl.

3. Biét van sang bac 2 ¢6 r = 0,48 mm. Hay tinh gia tri cua budc song A.

4. B6 man quan sat. Nguoi quan sat st dung mot kinh lap c6 tiéu cu 2 cm, ¢6 truc chinh trung v6i truc chinh

ciia hé hai ntra thau kinh, dé quan sat cac van giao thoa trén mit phang (o) trong truong hop ngam ching
¢ vo cyc. Hay tinh khoang céch tir quang tam cta kinh lup t6i S va tinh goc trong khi quan sat khoang cach
tir C dén van sang bac 1 qua kinh.
Cau V. (4,0 diém)

Hat nhan phong xa “Po phat ra hat o.va bién doi thanh hat nhan 2pb. Cho hat o phat ra tir phan rd
Po dap vao hat nhan 3Bc, phan ung tao ra hat nhan déng vi carbon va hat X khong mang dién. Pé khao sat
hat X, ngudi ta cho hat X phat ra tir phan tmg trén dap vao cac hat bia khac nhau va do van toc giat lui cia
cac hat bia. Trong bai todn ndy ta c6 thé ding gan dung co dién.
1. Biét khdi lugng nghi cia cac hat “j3Po; ava’;Pb lan luot la: 195555,9 MeV/c?; 3727,4 MeV/c® va
191823,1 MeV/c?. Hay tinh ning lugng toa ra khi mét hat Po phan ra va dong ning hat a phat ra tir phan
rd, Cho rang hat Po dimg yén va phén ra khong kém theo tia y.
2. Cho hat X dap vao hat proton dung yén, vén tdc cla proton sau va cham do duoc la 3,3.10° cm/s, tuong
ing véi dong ning 5,7 MeV. Gia st hat X la photon, hdy tinh ndng luong t6i thiéu cua photon nay dé tao
ra van téc d6 ctia proton (lay téc do anh sang trong chan khong ¢ =3.1 0° m/s).
3. Biét d6 hut khéi ctia hat nhan '}C vao khoang 10MeV/c®. Sir dung két qua ctia céc ¥ trén, chimg to ring
hat X khong thé 1a photon.
4. Khi cho hat X dap vao hat I;N ding yén, van tdc cua l‘;N sau va cham do duoc la 4.4.10% cm/s. Gia thiét
rang, hat X c6 khéi lugng dang ké va va cham giita hat X voi hat l;N va véi proton ¢ y trén (y 2.) 1a cac va
cham truc dién (cc hat sau va cham c6 cac van tdc cung phuong). L4y khdi lugng cua proton va N lan
lwotla 1 uva 14 u (ula don vi khdi lugng nguyén tr). Hay tinh khdi luong ctia hat X theo don vi u.

HET - mmmmmmmm e
e  Thi sinh KHONG duoc s dung tai liéu.
e Gidm thi KHONG gidi thich gi thém.
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KY THI CHON HQC SINH GIOI QUOC GIA
TRUNG HQC PHO THONG
NAM HOQC 2022 - 2023

Mén: VAT LI

Thoi gian: 180 phut (khong ké thoi gian giao dé)
Ngay thi: 25/02/2023

Dé thi gdm 04 trang, 05 cau

Cau L. (4,0 diém)

Mot déy dai mong, nhe, mém, khong dan dugc vt cing tlep xuc
véi bé mat mot khdi hinh tru. Kh01 hinh tru quay quanh truc ¢ dinh
trung voi truc cua nd, day ludén tlep xdc v6i bé mit hinh tru va can
bdng Hinh la vé phan day MN tlep xtic véi khéi hinh try trong mat
phing vudng goc véi tryc cua khéi hinh tru. Cac diém M va N duoc
gol la cac diém bién tiép xuc, O la diém thudc truc cta khoi hinh
tru, goc & tim /MON = §,. Luc cang dy tac dung 1én M va N lan Hinh la

o 1!

luot 1a f, va i Hé s& ma sat truot gitta day va hinh tru 1a sz Bo

qua khoi luong cia day.

1. Gid st 7, > T, hiy chimg minh 7 = T;e*%. NI -

2. Déy dai duoc su dung lam mot phanh dai dé giam toe do quay 0

ctia khdi hinh tru. Hinh 1b v& ciu tao cta phanh dai trong mat phang

vudng gbc vai truc cua khéi hinh tru. Cau tao cua phanh dai - gom: A B C
thanh cting AC c6 chiéu dai 65cmco thé quay quanh truc cb dinh N ”L?’\W—m:—-——‘
di qua A va vuong gbc voi mat phang hinh v&; day dai c6 mot dau F
néi véi diém A, mot dau ndi véi thanh AC tai diém B, véi Hinh 1b J

BA = 5cm. Phanh hoat dong khi tic dung vao dau C mot luc Fva
thanh AC duoc coi nhu 1ap tuc dat trang thai can bang (Hinh 1b). Khi thanh AC cén biang, MB L AC,

F 1 AC, day dai cing va tiép xuc voi bé mat hinh tru véi 6, =270°. Bo qua khéi luong cua thanh AC. Cho
F=100N va u=0,24.

a) Tinh luc cing day tac dung lén cac diém bién tiép xic M va N khi phanh hoat dong.

b) Biét khéi hinh try dac, ddng chat, co khéi lugng 200kg, tiét dién c¢6 ban kinh 26 cm. Khi khéi hinh tru
dang quay voi tdc do goc 200 vong/phut thi phanh hoat dong. Bo qua tac dung cua luc ma sat tai truc quay
ctia khéi hinh tru. Tinh thoi gian tir lac phanh hoat dong dén khi khéi hinh tru dimg han. Nhan xét két qua
thu duoc.

¢) Xac dinh ap luc cua day dai tdc dung 1én khdi hinh tru khi phanh hoat dong.

Cau IL. (4,0 diem)

Dm voi mot vét rin 6 cau triic mang tinh thé, cac hat (phan tu, nguyén tur, ion) tao thanh vat ran dugc
sip xép mot cach trat tu va tuan hoan. Trong mang tinh thé, ta co thé tim duge mot 6 hinh hop, goi la 6 co
s6, sao cho: néu tinh tién 6 nay doc theo mot trong ba canh, qua mot doan bang do dai cta canh ay, thi 6 do

lai tring véi mang. Ta xét tinh thé LiF gom cac ion duong Li" xen k& voi cac ion &m F. O co s¢ ¢o thé

chon 12 mot khéi 1ap phuong. Vi tri can bang ctiaion F~ 1a cac dinh va tdm cta cac mat ctia khéi 1ap phuong,
vi tri can bang ctia cac ion Li*la diém chinh giita ctia cac canh va tm cua khéi lap phuong (Hinh 2). Trong
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mang tinh thé, 4 ion Li* va 4 ion F~ duogc tinh cho mdi 6 co s&. Cho biét thé
ning tuong tac U(r) gitra hai ion c6 dién tich ¢, va ¢, dat cach nhau mot
khoang r dugc mo ta bang phuong trinh:

O
T

7
r

trong d6 k 13 hing s va b 1a h¢ s duong. Cho khéi lugng mol phan tir
ciia LiF 1 M, do 16n dién tich nguyén té 13 e, s6 Avogadro 1a N,.

Trong bai toan ndy, v6i moi ion ta chi tinh dén twong tac cua nod voi cac ion
o g AR 3 5 aa gas A e . 5 . .
khéc céach vi tri cia no khong qua 5 1in do dai canh cua 6 co s¢. Bo qua dong nang dao dong cua mang

tinh thé. Coi tinh thé 1a hoan toan dang huéng.
1. Xét ion Li' nim & tam hinh 1ap phuong (Hinh 2). Goi R 1a khoang cach tir ion Li" dén ion gin no nhat.
Thiét 1ap biéu thirc tinh thé ning twong tdc toan phan U, cuaion Li" theo R. Khi R=R, thi U,, datgia
tri cuc tiéu. Thiét 1ap biéu thic tinh R, theo b, k va e.
2. Thiét lap biéu thirc tinh mat do ion »n (sb ion trén mot don vi thé tich) va khoi lugng riéng p cua LiF.
3. Thiét 1ap biéu thirc tinh nhiét luong Q can cung cap dé tinh thé LiF dan no tir thé tich ban dau ¥ (img
v6i thé nang tuong tac toan phan cuc tiéu) dén thé tich V' =V,(1+6), voi 6 <1 (tinh dén gan ding bac
5%). Co thé sir dung cong thirc gan ding:
(1+x)" ~1 imx+————m(m2_1)x2  khi x<1.

Cau 1. (4,0 diém)

Trong chan khong, xét hai day dan thing dai vo han dat c¢6 dinh, song song
véi nhau, cach nhau mot khoang / va mét hat dugc coi la chat diém co khdi

luong m mang dién tich duong g. Bo qua tac dung cua trong luc, dién truong ,

gdy boi tu truong bién thién, tir truong gay boi dién tich chuyén dong, hién £ LN /
twong tw cdm va hd cdm cua hai day dan. Dong dién trong hai day dan ludn q

nguoc chiéu nhau.

1. Dong di¢én chay trong moi day la dong dién c6 cuong do bién thién theo thoi day 1 >
gian i(¢) v&i chiéu duong dugc quy ude nhu trong Hinh 3a. Dudi tac dung cua i(t)

tir truong tao boi hai dong dién, hat chuyén dong tron déu vai toe do goc @ Hinh 3a
ndm trong mat phing cha hai day dan. Tam O cua duong tron quy dao cach  day2 Jé

déu hai day, ban kinh quy dao1a R v&i R <0,57. Thoi diém ban dau duoc chon i
sao cho van tdc cua hat huéng vudng goc vOi day dan (Hinh 3a). Hay thiét lap Y

biéu thire ctia i(¢). Chi rd gid tri cuc dai va tan s6 goc cua cuong do dong dién Aa
chay trong day. g .
2. Dong dién chay trong mdi ddy 1a dong dién khong ddi ¢o cung cuong do 1. A

Tai thoi diém ban diu 7 =0, hat cach déu hai day va c6 van toc v, theo phuong agy 1 _
tao voi day 1 mot goc o nim trong mit phiang chira hai day dan nhu hinh v& I
(Hinh 3b). Thiét lap biéu thtc tinh: Hinh 3b

a) Khoang cach gan nhit Ymin V& khodng céach xa nhat Ymax tUr hat dén day 1.

b) Gia toc cta hat tai cac vi tri twong ing voi yi, va Y-
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Cau IV. (4,0 diem)

H¢ quang hoc cia mét kinh vién vong, dat Vat kinh
trong khong khi, co vat kinh va thi kinh la cac thau
kinh hoi tu co tiéu cu lan luot 1a f, =35cmva

f, =5cm, gilra vat kinh va thi kinh la mdt khi

| E——

chat hinh lang tru ding trong sudt, dong tinh.
Hinh 4 v& so d6 hé quang hoc trong mat phang
chira tict di¢n cua khoi chat. Tiét dién cua khoi
chat 1a hinh binh hanh MNPQ, khoang cach giira .
MQ va NP la W =5cm, MQ=W,=10cm,
Z/NMQ =45°. Truc chinh cta vat kinh va thi kinh
cung vuong goc voi MQ, khoang cach gita chtng LoD p
la W,. Quang tam cua vat kinh dat cich MQ mot Hinh 4
khoang L, = 5cm, quang tdm cua thi kinh dat cach

NP mét khoang L, c6 thé thay déi duoc. Vat duge quan sat A B, & rat xa, co goc trong truc tiép vat a,

2
—
=
=
&

rit nho (c& 1072 rad) va chi xét cac tia tdi gén truc chinh cua vat kinh. Cho chiét sudt cua khdi chét 1a
n=1,5; chiét suat cua khong khi dugc lay bang 1.
1. Chung to rang cac tia sang bi phan xa toan phan tai MN va QP.
2. Tinh gia tri cua L, dé nguoi quan sat ngdm chimg & vo cuc.
3. Xet truong hop ngim chimg & v6 cuc, hay ve hinh the hién tat ca cac anh cua vat trong qua trinh tia sang
truyén qua hé quang hoc va tinh sb bdi giac cua kinh vién vong.
4. Mot nguoi quan sat co mit bi tat can thi, dé nhin rd duoc cac vét ¢ xa can deo kinh ¢6 d6 tu —2dp. Nguoi
ndy quan sat vt qua kinh vién vong ma khong mang kinh cin. Mt ngudi quan sat dit cach thi kinh 5 cm.
Hay tinh gia tri cua L, d¢ nguoi nay ngam chung ¢ trang thai khong dicu tiét.
5. Trong thuc t&, nguoi ta thay khéi chit bang hé hai lang kinh tam gidc vuéng can gidng nhau N’MN va
Q’PQ, v6i canh goc vudng la W, =5cm (Hinh 4), co cung chict suat voi khoi chat. Hai lang kinh dat cach
nhau mot khoang N’Q ¢é gia tri H = 5cm. Trong trudng hop nay, hdy tinh gid tri ctia L, dé nguoi quan sat
ngiam chimg & vé cuec.
Cau V. (4,0 diém)
1. Xir Iy s liéu

Dé xé4c dinh momen tir ctia mot thanh nam cham nho, nguoi
ta cho thanh nam cham dao dong nho trong tur truong, dua vao
chu ki dao dong cua thanh nam cham c6 thé¢ xac dinh dugc
momen tr cua nd. Trong bai thi nghiém nay, tir truong dugc tao

boi cuon Helmholtz. Cudn Helmholtz gdm hai cudn day glong
nhau, dat cach nhau mét khoang / = 40 cm trong khong khi, moi

cudn c6 ban kinh R =20cm va gdm N =50 vong day. Dong
dién chay trong mdi vong ddy ctia cd hai cudn ¢6 cung cuong do
I =0,5A vacung chiéu. Cudn Helmholtz duoc dat sao cho truc
cta n6 (truc Oz) tring véi thanh phin ndm ngang cia tir truong
Tréi D4t (Hinh 5). Thanh nam cham nhé duoc treo bing soi day di dai, phuong ctia soi day di qua khéi tim G
cua thanh (G nam trén truc Oz) va song song vai truc Ox (Ox c6 phuong thang dung). Kich thich cho thanh nam

l Hinh 5 2
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cham dao dong nho quanh vi tri can bang. Biét chu ki dao dong nhé 7' ctia thanh nam cham dugc tinh theo cong

thirc:
T=2r II—G
mB

v6i 1, =1,07.10 kg -m’ 1a momen quan tinh ctia thanh nam cham déi véi truc quay di qua G va vuéng goc
v6i thanh, m 12 momen tir cuia thanh nam cham, B1a do 16n cam Gng tir cta tir truong ngoai theo phuong Oz
tai vi tri G cia thanh nam cham.

Khdo sat sy phu thudc cua 7' theo vitri z ctia thanh nam cham (z 1a khoang cach tir G tdi cudn day 1 — Hinh
5) ta dugc bang s6 licu sau:

z (cm) 4 6 8 9 11 12 14 16 17 18

At =207 (s) | 27,09 | 27,27 | 27,92 | 28,06 | 28,81 | 28,96 | 29,42 | 29,95 | 30,15 | 30,22

Dua vao bang s lidu hay xéac dinh (khong yéu cAu tinh sai sd):
a) Do 1on thanh ph?m cam Ung tur nam ngang B, cla tir truong Trai Dit.
b) Momen tir m cua thanh nam cham.
2. Phwong an thi nghiém
Cho cac linh ki¢n va dung cu sau:
- Céac bong den soi dot giéng hét nhau, c6 day toc lam bﬁng soi wolfram dang hinh tru voi duong kinh
d va chiéu dai L da biét.
- Vonké li tuong.
- Ampe ké c6 dién tré khong thé bo qua.
- Céc tu dién c6 hiéu dién thé dinh muc va dién dung C khac nhau da biét.
- Ngudn dién mdt chiéu c6 thong sb phu hop.
- Bién tr, cong tic (khéa) dién, cdc day noi.
- Nhiét ké chi dung dé do nhiét do phong.
Cho biét khdi luong riéng ciia wolfram 1a D, mdi lién hé giira nhigt o 7' ciia wolfram va dién tro sudt p
clia no trong vung nhiét do tir 2500 K dén nhiét 6 3695 K (nhiét d6 nong chay ciia wolfram) dugc cho theo
ham gan dung:

véi a va i 1a cac hé s da biét.
B6 qua su nd vi nhiét cia day toc; bo qua dién tro cua chudi dén, cong tic dién va céc day nbi.
Yéu cau:
a) V& so d6 mach dién khéo' sat duong dic tuyén von — ampe (U —7 ) ctia ddy toc bong dén. Dua ra phuong
an xdc dinh nhiét d§ 16n nhat 7. ctia day toc bong den ma né chua bi durt.
b) Xay dung phuong an xeilc dinh nhiét dung riéng trung binh cua wolfram trong khoang tir nhiét d6 phong
T, deénnhiét d§ 7. (Cho rang nhiét d§ 7. cua cac bong dén la nhu nhau).
HET
e  Thi sinh KHONG duoc sir dung tai liéu.
e Giam thi KHONG gidi thich gi thém.
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KY THI CHON HOQC SINH GIOI QUOC GIA
TRUNG HQC PHO THONG
NAM HOQC 2022-2023

Moén: VAT Li

Thoi gian: 180 phit (khdng ké thoi gian giao dé)
Ngay thi: 24/02/2023

Huéng dén cham thi gdom 09 trang

I. HUONG DAN CHUNG

1. Giam khao chdm ding nhu dap an, biéu diém cua Bo Gido duc va Dao tao.

2. Néu thi sinh ¢6 céch tra 101 khac dap an nhung ding thi giam khao vin chdm diém theo bicu diém
cta Hudong dan cham thi.

3. Giam khao khong quy tron diém thanh phan cia timg cau, diém cua bai thi.
II. PAP AN, BIEU PIEM

Cau | Noi dung

Cau I (4,0 diem)

1.
Bén kinh cua quy dao tron: R, = Rsing,
R+ R

2

Thoi gian ngan nhat dé tau vi tru chuyén dong tur vién diém dén can diém

T R+RY
=L g [RER) 199 35 ngay
2 8GM,

Ban truc 16n cua elip: a, =

2. u,v 1a van toc cha tau vii tru so vai Mit Troi tai vién diém va can diém cua quy dao elip

RI u

Dinh ludt bao toan moment dong lugng va co nang: uR =vR, (1)

2 R 2 R

Tu (1) va (2) v 2GMo R (3)
A% suy ra. = |
Y (R+R)R,

Van tde quy dao tron quanh Mat Troi cta tau vi try: v, =

° GM > GM
el ()

GM
R

= (4)

1
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No¢i dung

Db bién thién van tdc theo phuong tiép tuyén

Av=vy,—v= GM, _ | 2GMoR =-5014,66m/s = —5,014km/s
R, (R+R)R,

3a.

Van toc trén quy dao parabol tai diém M:

,2GM
Vy = B © =55633,84m/s = 55,633 km/s
1

Tbc do quét ctia vector béan kinh:

2GM
vd,%\Fxﬁ?%szM:% 4/ o =2,386.101 (" /5)
1

Phuong trinh duong parabol: y* =2ax, a = 2R, (5)
Khi tau chuyén déng dén vi tri 6 =6, no s& nam trén duong i

thang ¢ phuong trinh

+ Rcos 6, (6) .

¥~ tan 20, ; ¥
> 0

T (5) va (6) suy ra

x, =3,51.10"m, y, =1,1010"m

x,=3,2210"m, y,=-1,0510"m

Néu trudc khi ting téc tau vii tru chuyén dong dén gén diém V ta chon hé nghiém x,,,,

nguoc lai ta chon h¢ nghiém x,, y,.

Dién tich quét cta vector ban kinh:

X X ]
S = fydx = j«/z.le.de E(R] —x,).y, =5,35.10"m’
0 0

Thoi gian : £, = L =2,2410%s = 25,95 ngay

dt

Trwong hop 2: Dién tich quét ctia vector ban kinh
Xy 1

S, = | 22R xdx —(x, —R)).|y,| = 6,08.10"m’
0

Thoi gian : £, = L Y 2,55.10° s = 2972,67 ngay

Vir




Cau N¢i dung
3b. | 4 1a goc hop béi vector van tde tau vii tru tai N va truc Ox, ¢ 1a goc hop boi phuong vector

ban kinh qu§ dao tron clia tau vii try tai vi tri ting tdc va duong thing ndi Mat Troi va tau vi
tru.

2R
Truwong hop 1: y* =2ax —> Zyj—y =2g > tana =— —> a =1,00 rad
X P

ry =(R —xy )’ +3} =12110" m

tangp:—}}i——)(pzl,lél rad

1~ Xy

Pinh luat bao toan moment dong luong:

vy R =vyry cos((p+a —%)

R
o = Y — 46790,55 m/s = 46,790 km/s
N
rycos(p+a—%

Truong hop 2: tana, = |2R' | —a,=0,16rad
Yni

Py :\/(Rl _le)z +y§/1 :3’31'1012 m

——m—j — @ =2,82rad

¢, = & —arctan [
Xy =8

Dinh luét bao toan moment dong luong

Vi By = Vit Sm(”_(pl _al)

R
) — 9076,29 m/s = 9,076 km/s
Tl sm(7r—¢l —al)
Cau II (4,0 diém)
1. Chu trinh v& trén do thi p—T :

=% Mgp'=

P{k

P>
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Cau No¢i dung
Chu trinh v& trén dd thi V=T :
VA P
1 #
4
/// p?_
A -="3 2

Pothi V-T

1-y
Trong céac qua trinh doan nhiét: Tp " = const

va 3-4:

L[&)T A :[&j’ :[P_}
T, P T, Py P

Goi 11, T, 15, T, 1an luot 1a nhiét do tai cac trang thai 1, 2, 3 va 4. Trong cdc qua trinh 1-2

Trong céac qua trinh doan nhiét: O, =0,, =0

Nhiét lugng hé toa ra trong qua trinh 2-3: ‘szl =mC (T, - %)

Nhiét luong hé¢ nhan trong qué trinh 4-1: Q,, =mC (T, -T,)

Vi m la khdi lwong ctia khéi khi, C, 1a nhiét dung riéng dang ap.

Cong khéi khi nhan ca chu trinh: 4=|0,|-Q,, =mC (I, +T,~T,-T,)

Hiéu nang ctia may lanh:

&E = —Q—ﬁ = Q4] = 7-1 _ 7:1 = 1 = 1
A Ou|-Qu THT-T-T L=L_| ¢ 5
]; — T4 £2 j s
P
2. z=1 04
r 1,4
T :73(&} :302[1’64] =343,97K —> t, =70,97°C
P ,04
7 0.4
4 1,4
r=r| 2| =326) 29" 286,22k 1, =13,22°C
P, ,64
Hiéu nang cua may lanh:
1 1
€= A =T & 7,20
L ()7
P
3a. | Trong khoang thoi giandr nhiét lugng cua khdi khi trong phong thay d6i mot lugng:
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Ciu No¢i dung

50 =mC,,dT =V .p, CpudT

Nhiét luong nay gém nhiét lvgng 6Q,, hé bi léy di tir may lanh va nhiét lugng h¢ nhén vao

0Q, do qua trinh truyén nhiét:

60 =-60, +00;

Ta c6: 600, = €A =¢ePdt
¢ 1a hiéu nang ctia may lanh.
8G,. = h(T,, —T )di

T 1a nhiét d cua phong

= V.puC,, dT = —&Pdt +h(T,, —T)dt

V.puCrudT
—eP+h(T, -T)

Tich phan hai vé phuong trinh va thay cn vao ta dugc:

Sl =

= —VL‘;‘IC—VH—ln (—eP+h(T,, — T))‘:i

Thay s6 vao ta dugc két qua: 1 =717,25 (s) = 12(phut)

3b. | Thoi gian mdy hoat dong ¢, 1a thoi gian dé nhiét 46 phong ha tir nhiét do 75 + AT — T

Ty

V.- PuCoudT . J‘ V. PuCoudl
—eP+h(T,=T) ' ., —eP+h(T,-T)
Khi may ngung hoat dong, khéi khi trong phong chi nhan nhiét lugng moi truong bén ngoai

truyén vao thong qua qué trinh truyén nhiét.

Ap dung két cau b: dt, = — 465,385

Thoi gian £, may ngung hoat dong dé nhiét do trong phong tang tr 7, — Ty +AT
Taed V.p, CodT = (T, —T)dt,

- To+AT oy
s dt, = ¥ o Ll =5, = J- Vit s AT _24.87s
h(T,, —T) p o h(T, ~T)

Ti 86 thoi gian may hoat dong trén thoi gian nghi la:
t

! S
l

=18,71
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Cau | Noi dung
Cau III (4,0 diem)
I11. Sau khoang thoi gian ¢ phép tuyén cua vong day tao mot goc
la @=wm,t so vOi cam ung tu EO . T thong qua vong day
®=B8,S.
Trong do vecto S = ra* (—sin a)otzT +Cos w,t /) nén
® = ra’B, cos wt
%
Hinh 3
L an an . . . do 3 .
Suat dién dong cam ung trong vong day: ¢ = -y = a” Byw, sin wyt
III. | Cong sudt tirc thoi
1b P=€¢/R
1 1
) _ = fa 2 _
<sm a)ot> = _U[sm w,tdt 5
2 2
. B,
Cong sudt trung binh trong mét chu ki: P = (”_“z_lgi
11 é,- la tir truong do dong dién cam ung gay ra
lc = 5 -
B, =B, (—sinwyti +coswyt )
. / . r s .
v6i B =20 va1=5 véi g, =47.107H/m 12 hing sb.
2a R
55 3 ) B
Gi4 tri trung binh cac thanh phan. Theo phuong Ox: (B, )= EOEZR—”%
Gia tri trung binh cac thanh phan. Theo phuong Oy: <B,._‘,> =1
Gi4 tri trung binh cta tir trudng toan phan
5\ MmaByo, - -
<Br> - 4R 1+ Bo./ i
Kim nam cham huong theo truong trung binh, do do
4R
Vay, dién tré cua vong day
_ Hymaw,
4tan 0
II. € Byra’g'sin
) Dong dién qua vong ddy / =—= il e
R R
Téc do bién thién dong nang ctia vong day bang cong suat hao phi do sy toa nhiét
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Noi dung

i(5u0)
=M¢@'p"=-I"R
dt

\ N S 1 5
M 1a moment quan tinh cua vong day doi voi truc Oz, M = Ema“

1, Brdg'sin’e
Smg’ = (*)
2 R
Tich phan 2 vé va goi « la goc vong day da quay dugc tir thoi diém vong day c6 tan s6 goc

w, dén khi dimng lai.

¢, TB«rm 2a~(1 cos 20)dp
d —
I !

0

2mRaw,

B
Byr a

200 —sin2a =

Thay s6, tim dugc a = 76.68rad. Vong day da quay dugc 12 vong.

Cau IV (4,0 diém)

IV. | Khoang cich tir S t6i O2: d, =d, +0,0, =60+7,5=67,5 cm.

a.f nén d, = dfi _ 0045 180 em
d-F d—-f 60-45

£ = dyf, _ 67,545 _ m

*od,~f, 67,5-45
L =d, +d, =60+180=240 cm

Theo cong thirc thau kinh: d'=

Taco:
L, =d,+d,=67,5+135=202,5 cm

Goi duong kinh ria cua thau kinh ban dau 1 D, khi man quan sat ¢ vi tri ma truong giao thoa

trén man c6 dién tich 16n nhat (hinh v€), ta co:

p - B—-0 B & —d;

0

D/2 L-d L-d, L+L—d—d,

< L

(L =L)(L d>+L ~ (240-202.5)(202.5-67,5)

= +202,5=218,6 cm
I, 4 T =odl; =l 240+202,5—-60—67,5

IV. | Quang trinh tir S qua nura thau kinh O; dén diém M trén man quan sat cach C mot khoang 7:

o) :élss,) — MS, :5(55,) _\]CS12 +r?
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Cau N¢i dung
r2 I"Z
5| ~ 5(551) —CS] 1+§C—Slz = 5(551) “CS] - 2CSI
Quang trinh tir S qua nira thau kinh O, dén diém M
8, =85 + M =855, — 5,5, + JCS,2 +7°
rZ r2 rZ
52 =~ 5(551) = SISZ + CSZ (1 +—2C—Szz) = b(ssl) — SlSZ + CS2 + EC‘_S; = é(SS,) — CS] +—2—C§2—
Hiéu quang trinh cuia dnh sang tur S dén M qua hai con dudng trén:
2 2 2 2 S
VPPNl 0 S U Nl - = Y (I
2C8, 2C8;, 2\ €S, (5, 2§ N Gy 2\ CS,.CS,
A :i[_—Ln L, ]
B (L] _1)(1_Lz)
A i LA ’ 1 L[ —Lz 2 7 s 5 . & "
Pé tai M c6 van sang: AS = kA <> —| ————=—— |r" =kA, véi k 1a s0 nguyén duong.
2( (L -1)(-1,)
Tai C c6 r=0—->k=0 VA, do do tai C c6 van sang va la van séng trung tam.
Khoang cach tir C dén van sang bac k: r = fZ/I(L‘L_l)I(Z iy ~k
j. g
IV. | Van sang béc hai: k=2.
3
24(2400-2186)(2186—2025
Ta co: 0,48:\/ ( (2186 -2023)
2400-2025
—21=6,3.10"mm =0,63 um
IV. | Kinh lap phai dat sao cho tiéu dién vét cua kinh trang voi mat phéng o.
4 | Khoang cach tir S téi kinh: L =1+ f =218,6+2=220,6 cm.
Khoang cach tir C dén van sang bac 1 (c6 k=1): 1, =0,34 mm
Goc trong can tim: o =~ tana = i :(—)32—3; =0,017 rad
Cau V (4,0 diem)
V.1 | Xét phong xa Po—a+Pb

- ’ e X A ~ 2
Ning luong tmg voi moi phan ra: Q = (m,, —m, —mp, )¢

0 = (195555,9—3727,4—191823,1) MezV ¢ =5,4(MeV)

c

Theo dinh lut bao toan nang lugng toan phan: K,, +0=K, +K,,.
ViPodimgyénnéntaco: O=K, +K,, (1)
Mit khéc theo dinh luat bao toan dong lugng: p,, = P, + Pp

Do p,, =0 nénritra: p, = pp,hay 2m K, =2m, K, suyra K, =—=K,

T (1)va Q) K, =—8 Q= 206 5 4-53(Mev)
My, + 11, 206+ 4
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Cau Noi dung
V.2 | Goi ¢ va &' 1a ning luong ctia photon X trude va sau va cham; K| 1a dong nang cua proton

sau va cham, p va p'la dong lugng ctia photon X trudc va sau va cham, p,la dong luong

cua proton sau va cham.

. e=¢+K, (3)
Theo dinh lut bao toan nang lugng va dong luong: ¢ .
p=p+p, (4)

Ching minh dugc hodc nhan biét dugc photon c6 nang lugng nho nhat khi va cham 1a truc

dién, sau va cham photon bi bat ngugc tr¢ lai.

Tx@4): p=—p'+p, :>£:—§—+po haye=-¢'+p,c (4°)
c B

2

. . K K
Tae(3)va(4’): €= 2"+ 7"ch

0

o \ X m.yv
voi my la khoi luong proton; K| = ——=>m, =
0 2 0 v 2

vo 22 v > \2 3,3

K
Taduge: o= s £ 1L i (1438157507 e
0 0
V.3 | Gia s X la mot photon: ;He+ ;Be — C+ )y

Theo dinh luat bao toan ning luong toan phan: K, +(Am.—Am,)c* =K. +&

Ning lugng cua X: & = K, + (Am. —Amy,)c* — K. (5)

Tu (5) ta thdy: & <K, +Am.c” =15,3 MeV

Theo cau (2), & =54,7MeV ta thiy 16n hon nhiéu gia tri 15,3 MeV vira tinh ¢ trén, nén X
khong thé 1a photon.

V.4 | Goi m la khdi luong cta hat X, vvav’ lan luot 1a van tdc cua nod trude va sau va cham.

Xét va cham ctia X v6i proton. Goi m, 14 khoi lugng proton va v, 1a van téc sau va cham cua

no.
mv mv?® omyv;
Theo dinh luat bao toan nang luong: ST, + ”2 g (5)
Va dinh luat bao toan dong lugng: mv =mv'+m,y, suy ra:mv=mv'+m,v, (6)
2
T (5)va (6) : v, = ——2—v (7)

m+m,

Xét va cham ctia X vai Nito, goi Mo va V, 1a khoi lugng va van toc cua N sau va cham.

Tuongtutréntacod: V, = i v (8)
m+M,
Y MU—%mO 14—23—32.1
Tir (7) va (8) 1 e =2 hay m= B ot —1 ()
m+n/lu I/() i_l ﬁ_l
: 4,4
HET
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BO GIAO DUC VA DAO TAO KY THI CHON HOC SINH GIOI QUOC GIA
TRUNG HQC PHO THONG

NAM HOC 2022-2023

HUONG DAN CHAM Moén: VAT LI
Pé thi chinh thic Thoi gian: 180 phut (khdong ké thoi gian giao dé)

Ngay thi: 25/02/2023
Huéng dan cham thi gom 09 trang

I. HUONG DAN CHUNG
1. Giam khao chdm dung nhu dap an, biéu diém cia BO Gido duc va Pao tao.
2. Néu thi sinh ¢6 cach tra 16i khéc dép 4n dbi véi caw/9/noi dung duoc tinh diém theo bicu diém
nhung dung thi giam khao van cho diém theo Huéng dan cham thi.
3. Giam khao khong quy tron diém thanh phén cla timg cau, diém cua bai thi.
I1. PAP AN, BIEU PIEM
Cau Noi dung

Cau 1 (4,0 diém)

.1 | Chia ddy dai MN thanh céc doan nho c6 d6 dai d(, goc mo de.
Tai goc @ doan d{ gy ra dp luc dQ 1én hinh try.

Cac lyc tac dung 1én day 61"1,7 bao gom: phan luc vudng goc dN cia
hinh tru; luc cing tai hai dau day 7', 7 + d7';luc ma sat truot dF,

D F,=0= (T+dT)cosd79—Tcosd76—de

Y F, :Osz—(T+dT)sin%€—Tsin%9—

. ..do do _dT —pudN =0 (1)
Do df bénén sin— ~ —, bd qua vo cung bé bac 2 ta co:
2 & dN —-Td0 =0 (2)

dT Bar %
TH: A e = = —_— =3 = H0y
[ (1), (2) suy ra: T = udo => J: > _([,udé’ >T, =Te

I.2a | Dicu kién can bang

F-AC=T,-AB = TB:F/'I’;C:BOON

Néu hinh tru quay cung chiéu kim dong ho thi 7, >T,, vanguoc chidu kim ddng ho thi
T, <T,, T,, =T,ludncod giatri khong doi.

Truong hop 1: T, >T,, ; T, =4028,3IN

Truong hop 2:T,, <T,,; T, =419,53 N
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1.2b | Tir phuong trinh (1), momen cta lyc ma sét truot tic dung 1én hinh tru
|er’n.\'I = ’RdF:;L\'I = !_RdEm/ = R ‘dT’
Truong hop 1:T,, >T,,
‘Mr,m'l = R( N TM) = RTM (e/“()l) - 1)
e _RT, (e""-1)
Do 16n gia toc goc cua hinh tru: 7 = _—iM?—
2
Thoi gian dé hinh try dimg han: ¢ = = N 0,20s
Y
Truong hop 2:T,, <T,,
, 1
‘Mm.s'tl = R(TM - TNl) = RTM (1 - e}lﬁo j
: RT,(1-27)
Do 16n gia toc goc cta hinh try: y, = —————
L MR
Théi gian dé hinh tru dimg han: ¢, = D _ 0,625
Vi
Nhdn xét: Thoi gian dé hinh try dimg han phu thugc vao chiéu quay ctia hinh try. Vi gia tri
U, 0, xac dinh, ta c6 thé thiét ke sao cho phanh dat hiéu qua nhanh nhat.
L2¢ | Truong hop 1:T, > 1T,

T phuong trinh (2): dQ =dN =Td6 =T,,e"’d6

dQ. =-T, cos0e"’d0

dO ludn hudng vao tAm nén:
g 8 {de =7, sin0e"d0

37/2
(= j ~T,, cos0e*’d0 =4103,89 N
0
3x/2

0,= [ -7, sin0e"’d0 =-31493N

0

0=4115,95N

tan o :%: o =-4,39°

X

o 12 gbe hop boi vée to O véi truc Ox

Truong hop 2:T,,, <T,,

Tir phurong trinh (2): dQ, = dN, =Td0 =24 d0
(2

do, = " cos0do
e

Y

do, = ——Tisin 0do
e

e
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37/2

0, = j _Tv 05040 =101,68 N

ue

0, = j — M sin d 6 = -1324,39 N
: e

0, =132829N

tana, = & = a, =-85,6°
x1
Cau 11 (4,0 diém)
[1.1 | Xétion Li' nam & tm hinh 13p phuong. R 1a khodng cach tir ion Li* dén ion ¢ gan n6 nhat.
Ton Li'" co:
+ 6 ion am F~ cach n6 mot khoang R :

e b
UI(R)—6(—/C7€-+E7]

+12ion Li" cach né mot khoang RJ2:

2
{4

b
U®R)=12| k—=+——
2 R\/i (R\/.Z.)7
+ 8 ion am F~ cach n6 mot khoang R3:

7

W (Rf (v 5)
Thé ning tuong tac toan hén déi véi ion Li* ndim & tdm hinh ap phuong
p

2 2
(R) = U(R)+U2(R)+U3(R)_—Clk—+C2 b —2,13/(%”,23%

U(R) =8| -k—=

l]}

otrén C,=2,13 va C, =7,23.

Khoang cach R, g v&i thé ning U, (R) cuc tiéu

176 176
1Csb b
R=R,=|—%5| =~I 7[ j
C ke ke’

1.2 | O 1ap phuong ¢ chiéu dai canh 2R, trong 6 ¢6 4 ion Li" va 4 ion F~ dugc tinh cho 6 nay. S6

ion trong mot don vi thé tich la:
8 1

= (2R0)3 - R03

O lap phuong c6 chiéu dai canh 2R,, trong 6 ¢6 4 phan tir LiF dugc tinh cho 6 nay. Do do,
4 M _1 M
(2R,) N, 2R’ N,

Khéi luong riéng cta LiF: p =

I1.3 | Do tinh dbi xung cua cac ion Li"va F- trong mang tinh thé, cuc tiéu thé nang tuomg tac toan
phan dbi v6i mdi ion F~ cling bang cuc tiéu thé ning toan phan d6i véi mdi ion Li' va bang

e’ b
—Clk — Ly ==
R, R,
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X s Ao 5 . A q1x V
S6 ion trong thé tich ¥, cua tinh thé 1a: nV; = (; ;
0

Thé nang tuong tac toan phdn cua tinh thé khi khoang céch gilra hai ion gan nhét bang R, (vi
tri ng voi thé ning tuong tic toan phan cuc tiéu).
V. e b

Un(Ro) = 2133 [_Clk_k; + C2 EZJ (*)
Luu y: néu khong c6 thira s6 2 & dudi mau sb trong phuong trinh (*) thi khong duoc 0,25
diém ¢ y nay.
Khi tinh thé bi dan né tir ¥, thanh ¥ =V, (1+ ) thi R, tr¢ thanh R = R,(1+5)" (do tinh thé
hoan toan dang hudng).
Thé ndng tuong tac toan phan cua tinh thé khi khoang cach gilta hai ion gan nhat bang R la

V. e’ b
Un(R)ZZA‘i [—Clk—+C2 ]

3 R R

0

Nhiét lvong cung cap cho tinh thé O bang do bién thién thé nang tuong tac toan phéan cua
tinh thé.
Do bién thién nang lugng clia mang tinh thé

V e’ b . .
Q = AUu = Un(R)_Uu(Ro) = leg-[—clkE-F Cz FJrClk—_Cz

V ¢’ b e’ b
AUVII :UH(R)—U“(RO):5]3—3.[—CIkE+C2F+ClkR7—C2 —R—,]J

R c]kez(ﬁ_q_bcz R
2R | R, \ R Rj\ R )]

ay. - Vo ¥ {&_1_1(&3_1]”

“" 2R R | R T\R )]
Ta co:
L :(1+5)’”3—1z—é+2—&
R 39
RY : 76 1(7+3) o
{—0] ~1=(1+6) " ~lm——+ (7+3) 52
R 3 18
Do d6 nhiét lugng can thiét dé dan tinh thé 1a
2 2
a2 B g ass o g
2R} 3R, R
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Cau 11 (4,0 diém)

III. | Vi tri cta hat tai thoi diém . Hé truc toa do Oxy nhu hinh v& i
1 x(f) = —Rcos(at), y(t)=Rsin(ar)

i(r)
Cudng do dong dién chay qua day déan 1 tai thoi diém ¢ 1a i(r), cam ung tir do day 1 sinh ra

tai vi tri ctia hat ¢6 d¢ 16n la

B - /joi(t)
2”(5 + J’(f)j
Tuong tu cam tir do ddy 2 sinh ra tai vi tri cua hat la
B = /;(,i(t)
2”(5_)’(0)
Tir trudmg toan phan B = 1§| + 1§2 i
B i (1) i) i)l

~+ - 2
27r(é+y(t)j ZE(é—Y(t)j 27:(%—,1)2(1)}

Do chi ¢6 luc tur tac dung 1én hat chuyén dong tron déu nén tr truong B ¢6 gia tri khong
doi:

v
vB=m—
1 R

trong d6 v = @R nén g=""2.

q

Cuong do dong dién chay qua day din tai thoi diém ¢ 14 i(r),

. 2mme|(” R R’
i(t)= ——— |+ —cos2wt
lg [\ 4 2 2

Dong di¢n cuc dai: 7, = A, va thn s6 goc cta cuong do dong dién 2w
21404
1. | Chon hé truc toa do Oxy nhu hinh v&. Phuong trinh chuyén dong '
2 ctia hat theo phuong Ox: i)
mx"=qy'B ~
Yo
A /
q.
Y
O X
i(r)
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. Iy (1 1
Phuong trinh chuyén dong cta hat theo phuong Ox: mx" = A OZq 3 [— + : )
T Y =X

Tai thoi diém ban dau = 0; x'(0) =v, cosa, y(0)=— ; ta dugc:

1
B =1, cosa+ﬂ(lnL]

N |~

2em\  I—y

Vi luc Lorentz khong lam thay déi module van téc nén & khoang cach nho nhat y =y, thi

iy . r_ N 1 r 7 A _ ol
gia tri x'=-v, va ¢ khoang cach lén nhat y =y . khi x'=v,

, , P £ /)
Khoang cach gan nhat: y . = ST
l+e H4
Khoang cach xa nhat: = {
= ymax —vo2rm(l-cosa)
I+e Hol

Tai khoang cach gan nhét y . hodc y,,. thi x"=0 nén chico gia toc theo phuong Oy

Do do:
Jf 1 1
Ta] y = ymin - 4= Iuoq VO ( : J
27[1’1’1 ymin l i ymin
Iy 1 1
Taiy:yln'dx’a:_ﬂoq : +
27z-m ymux l - ymax

Cau 1V (4,0 diém)
1V. | Céc tia téi sau khi di qua vat kinh co thé coi nhu ti vudng goc voi MQ.
Goc téi tai MN: 1 =45°

. , . A e . . (1 ) 1 .
Goc gidi han phan xa toan phan cua tia to1 MN: i, =arcsin [—j = arcsm(ﬁj =42
n

B

C6 i> i, nén c6 phan xa toan phan tai MN.

Tuong tw cho tia t6i PQ: i =45 >1i, = 42" nén c6 phan xa toan phén tai PQ.

IV. | Vit A_B_ & v0 cung qua vét kinh cho anh AB ¢ tiéu di¢n anh cua vat kinh, cach vt kinh
2 khoang d'= f, =35 cm.

A - A A P! NP
So do tao dnh qua khoi chat: A]IB—MQ—>A,B, N 5AB,—2>AB,——A,B,
4 d' d, dy' ds dy' dy d,

Gia st tia toi diém chinh gitra cia MN
d=L-f=5-35=-30 cm
d'=-nd, =—1,5x-30=45 cm

d, =m—dl':2,5—45=—42,5 cm
2

d,'=-d,=42,5 cm

d,=W,—d,'=10-42,5=-32,5 cm

Trang 6/9



d,'=—d, =32,5 cm

:%—d3‘:2,5—32,5:30 cm

d4':—£:—§9:20 cm
n 1,5

Khi ngdm chung & vo cuc, anh A,B, ¢ tiéu dién vat cua thi kinh.

Khoang cach can tim: L, =d, '+ f, =20+5=25 cm

V& duoc vi tri anh AB, A1Bi, A2B2

V& phac dugc toan bd anh

Az L""'.Bz

a  tana _ABL S _A4B4&
a, tanga, AB/f AB f,

So boi giac: G, =

Do kich thude anh khong thay déi khi qua khoi chit: AsBs= AB

Do vay: Gm:£:£:7

f S

Piém cuc vién C, cua ngudi d6 cach mét khoang OC, =—f, =—=1/D, =1/2=0,5 m

So db tao anh qua thi kinh: A,B, —2—>AB;
ds ds'

Dé nguoi do quan sat anh & trang thai khong diéu tiét thi anh AsBs phai cach mét nguoi do
50 ¢cm (anh ¢ diém cyc vién)

d,'=1-50=5-50=-45 cm '

o _ds'fy —A5x5

4 = = =4.,5 cm
d,—f, —45-5

b
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Khoang cach can tim: L, =d, '+ d, =20+4,5=24,5 cm

IV. | Tuong tu nhu cau 2 (theo nguyén 1i Ferma hodc xét qua trinh tao anh):
5 wow wow 4
fi=L+—+—+H+—+—+d'=L+H+2—+d|’
2n 2n 2n 2n n
d, "= [ —(Ll +H+2Z):§§=18,3 cm
n 3
Khoang cach can tim: L, =d, '+ f, =18,3+5=23,3 cm
Cau 'V (4,0 diem)
V.1 | Cam tng tir do cuén Helmholtz gy ra tai mot diém nam trén truc, cach tim cudn day 1 mot

khoéng z:

1, NIR? 1 N 1
((h - 2)2 +R’ )x

B(z) =

2

2 (22+R2)3h

Chu ki dao dong ctia con lac:

rege|—de  prgpto 1 _m(B@E)
m(B(z)+B,, ) m(B(z)+B,) T’ ar’l,
pit: X = B(z), Y:—l—z, a=—2—, b= mBy Ly —ax+b
T 4r°l,, 4r’l,
Lap dugc bang sé lidu X = B(z)
" e 1
Lap duoc bang s6 liéu ¥ = 77
z(cm) | x=DB(2),107(T) T (s) y=1/T%(s?)

4 0,830 1,355 0,545
6 0,792 1,363 0,538
8 0,746 1,369 0,513
9 0,721 1,403 0,508
11 0,672 1,440 0,482
12 0,649 1,448 0,477
14 0,610 1,471 0,462
16 0,580 1,497 0,446
17 0,569 1,508 0,440
18 0,562 1,511 0,438

Tu bang s6 liéu, tim duoc phuong trinh: ¥ = 0,41.10°.X +0,21
—a=0,41.106=0,21

0,21
Tacod: aB, =b—=>B, =————=51.10"(T
" " 0,41.10° (T

m=adr’l,=m=1,69 A-m’
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V. | vé ding so d6 mach dién khao sat su phu thudc cua I yvao U nhu Hinh 5a.
> ®
R——®
B
%}E
Hinh Sa
Phuong an xac dinh nhiét do 16n nhét cua day toc bong dén khi no chua bi dut:
- Lép mach dién theo so dd nhu hinh vé (Hinh 5a).
- Khao sat su phu thuge ctia cia ! vao U: thay d6i gia trj cla bién tr& sao cho s chi von
ké tang dan, ghi cic ciip gié tri (U’I) tuong ung. Luu ¥ cac cap gia tri ghi ddy toc day den
sap dut (dén sang hon mrc binh thuong).
- Khi day toc den dut, tor cap gia tri (U, 1) cudi cung ta xac dinh duge dién tro day ngay
trudce khi day dut:
U
R ==X
I{
- Dya vao mdi lién hé giira nhiét do va dién trg sudt xac dinh duoc nhiét do lon nhat:
5
T = " = 1 &8 ' = R"”dz /
¢ L 4L
V. | Xéac dinh nhiét dung riéng trung binh cua vt li¢u lam day toc dén : E
oA ’ 5 A , x . on . A 74 . Jl
2b - Chon tu dién c6 dién dung C 16n nhat va hi¢u dién thé dinh 'l I
mirc 16n hon hiéu dién thé dinh muc cta dén. & o K
- Méc tu va dén nhu so dd Hinh 5b | e
- Khéa K> md, dong khoa K vao vi tri 1 (Hinh 5b), tich dién
cho tu dién dén hiéu dién thé 16n nhit co thé.
&
Hinh 5b

- Chuyén khoa K sang vi tri 2 (Khoa K> mo), doc gié tri hi¢u dién thé U | cua tu.

- Pong khoa Ko (Ki van & vi tri 2), doc hiéu dién thé U, cua tu sau khi day toc bong den dut.

- Nang luorng dién truong tu dién giam di duoc dung dé tang nhiét do bong deén tur nhiét do
phong T, dén nhiét do 7. (b6 qua ning lugng buc xa néu thoi gian tir lic dong khoa K dén

khi day toc bong den dut la du nho).
- Doc gié tri nhiét do phong 7,, tir nhigt ké.

e
2
(U} =UHC U7 -U;)C
2m(T.—-T,) md’LD(T,~T,)

- Dua vao biéu thire trén ta xac dinh dugc nhiét dung riéng trung binh cua wolfram.

-Tacd: Q=—AE. < mc(T.-T,)=

HET
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