BO GIAO DUC VAPAO TAO  KY THI HOC SINH G101 QUOC GIA
THPT 2018
Mén thi: VAT LY
Thoi gian lam bai: 180 phat
Ngay thi thi nhdt 11/01/2018

Cau l. (4,0 diem)

“Running man” la cau chuyén vé mot ¢co dong vién tén la c v N
Tién chay duoi theo mot chiec xe buyt cua doi bong maanhyéu  a—+* =2

b=

thich. | |
/L id
Cho a va b 13 hai con duong thang song song va ngin cach i !
nhau boi mot tham 6. Tién ban dau & diém A, bén xe buyt 6 i/ \% | L
diém M, cac diém C va H duoc chon sao cho ACMH Ia hinh A Hinh 1 H

chix nhat cé chidu rong d va chiéu dai | = +/3d (Hinh 1).

1. Biét do 16n van tc ma Tién khi chay trén cac duong 13 va con khi chay trén tham co 1a v, =
vi/n véin =2 va vy khong doi.

a) Tién can phai chay theo quy dao c6 dang gém cac doan thang nhu thé nao dé thoi gian
dén bén M la ngan nhat?

b) Khi quan sét thay xe buyt bat dau roi bén M huéng vé C véi van toc khong doi va co do
I6n V = 2v2 thi Tién quyét dinh chay theo dudng thang qua tham co dé gap xe buyt. T diém A,
Tién can chay theo hudng nao dé gap duoc xe buyt?

2. Xe buyt chuyén dong tir bén M huéng vé C véi van téc khong dbi co do 16n V = 36 km/h.
Tai thoi diém xe buyt di qua diém N véi ZNAH = a, = 60° (xem hinh v&) thi Tién bat dau di
chuyén tir diém A véi van téc ban dau bang khdng. Tién chon céach chay sao cho véc-to van tdc
ctia minh ludn hudng vé xe buyt, con do 16n van tdc ludn ting dé dam bao minh ludn tién lai gan
xe buyt vai toc do khong doi. Tién co dudi kip xe buyt khong? Vi sao?

Cau 1. (4,0 diém)

Cho mét khinh khi cau nam trén mat dat, gdm khoang chtra hang nang M = 300 kg va phan
khi cau hinh cau chira V' = 3000 m® khong khi. Trén khi cau c6 mot 16 théng hoi nén ap suat khéng
khi bén trong khi cau ludn bang véi ap suat khi quyén. Coi thé tich phan khi cau luon khong doi
va khong khi 12 khi Iy tuéng ludng nguyeén tir, c6 khéi luong mol p = 29 g/mol. Biét ¢ sat mat dét
&p suat khi quyén po = 1,03.10° Pa, khdi luong riéng cua khong khi 12 p, = 1,23 kg/m?®. Hang sb
khi R = 8,31 J/(mol.K), gia tc trong truong duogc coi 1a khong dbi theo d6 cao va co giatrig=9,8
m/s?. Bo qua khéi lugng caa vo khi cau va thé tich cua khoang hang.

1. Tinh nhiét @6 To ctia khéng khi & sat mat dat va trong luong P cua khi cau.



2. Khi khéng khi bén trong khi cau bi 1am néng, mét phan khdng khi trong khi cau bi thoat ra
ngoai qua 15 thong hoi. Nhiét do phan khong khi trong khi cau nho nhét bang bao nhiéu dé khinh
khi cau c6 thé roi khoi mat dat?

3. Xét trong m6 hinh khi quyén ma &p suat p va mat do p caa khong khi ¢ cuing mot do cao
tudn theo phuong trinh p = Ap”/>, trong d6 A 1a hang sd.

a) Chung minh rang nhiét do caa khong khi khi quyén giam tuyén tinh theo d6 cao. Tim do
cao cuc dai va do cao khdi tim cua mot cot khong khi khi quyén hinh tru.

b) Bo phan lam néng khi cau dugc diéu chinh thich hop dé nhiét 6 khong khi bén trong khi
cau luén I6n hon nhiét 6 khi quyén bén ngoai mot lugng khong d6i. Tinh d6 chénh nhiét do toi
thiéu can thiét dé khi cau c6 thé dat t6i do cao cua trong tdm cot khong khi khi quyén.

Cau 1. (4,0 diém)

Mot linh kién dién tr ¢ ciu tao gom mot catdt K dang soi day dan manh, thang, dai va mot
andt A dang tru réng, c6 ban kinh R, bao quanh catdt va c6 truc tring voi catdt. Linh kién dat trong
khong gian c6 tir truong déu B hudng doc theo catdt. Bang mot cach nao do, ngudi ta tao mot dién
truong E huong truc tir A dén K c6 do 16n khong déi.

Do tinh d6i xing truc cua bai toan, ta xét mot hé truc toa do tru nhu Hinh 2. Hé toa d6 duoc
chon sao cho géc O nim trén K, truc Oz theo chiéu B, tir truong B = (B,, Bg, B,) = (0,0,B) va
dién truong E = (E,, Eg, E,) = (E, 0,0). Khi catét K dugc ddt z
nong sé& buc xa electron. Coi van toc cua cac electron phat ra tir
catdt K 1a rat nho va bo qua tac dung cua trong luc 1én céc
electron nay. Khi xem xét chuyén dong cua electron, khdng gian
trong linh kién c6 thé coi 1 chan khong. Ki hiéu dién tich nguyén
t6 12 e va khéi luong electron 1a me. Gia sir & thoi diém t = 0,
electron c6 toa do (0,0,20), & thoi diém t > 0 electron & toa d6
(p,6,2z), hay:

1. Viét phuong trinh vi phan mé ta chuyén dong cua electron.

>§/

2. Tim phuong trinh quy dao cua electron.

3. Tim van toc dai cua electron tai thoi diém t bat ki.

Cho biét, trong hé toa dé tru:

- Chdt diém M xdc dinh béi véc-to toa d6 OM = (p, 8, z) cb van téc va gia téc fuong img
la o= (p,pb,z)va d= (/')' — péz,p‘li(pzé),'z').

-Néu d = (ap,ag, az) va b = (bp,bg,bz) thi

dxb= (agb, — a,bg,a,b, — a,b,, a,bg — agh,).



Cau IV. (4,0 diém)

Mt than 12 mét dung cu quang hoc thong dung, thudng duoc Iap trén cac canh cira gitup ngudi
& trong nha ¢ thé nhin rd bén ngoai. Mt than don gian c6 cau tao gdom hai thau kinh mong dat
déng truc trong mot dng hinh tru rong dai 3 cm. Truc chinh cua céac thau kinh trung vai truc hinh
tru. Mot thau kinh duoc ldp ¢ sat dau éng phia ngoai cira va mot thau kinh duoc Idp & chinh giira
dng. Nguoi quan sat dat mat & sat dau ho cua dng & phia trong cira dé quan sat bén ngoai ctra. Cho
biét mot thau kinh c6 d6 tu +50 dp, ria hinh tron c6 duong kinh 7,5 mm, con mét thau kinh c6 do
tu —200 dp, ria hinh tron c6 duong kinh 1 cm.

1. Thau kinh nao dugc lap ¢ chinh giita 6ng dé thi truong caa Mt than 1a Ion nhat? Tinh goc
mao cua thi truong khi do.

2. Tinh s6 boi giac cua Mat than d6i v6i nguoi 6 mat tot khi quan sat ma mét khong diéu tiét.

3. Nguoi 6 mit tét nhin qua Mat than s& nhin thay rd nhitng vat dat trong khoang nao trudce
thau kinh & dau 6ng phia ngoai ctra? Biét khoang cuc can cia mat nguoi d6 1a D = 20 cm.

Cau V. 4,0 diém)

Hién twong phong xa la hién twong mot hat nhan khdng bén ty phan ra, phét ra cac tia phong
Xa va bién d6i thanhhat nhan khac. Trong qué trinh phan r4, sb hat nhan N cua chat phong xa &
thoi diém t tuan theo quy luat N(t) = Noe ™%, v&i No 12 s6 hat nhan & thoi diém ban dau, A 13 hang
s6 phong xa dic trung cho ting loai chat phong xa. Néu hat nhan dugc tao thanh khdng bén, n sé
tiép tuc phan ré tao thanh chudi phong xa. Trong bai nay, ta xét mot chudi phong xa don gian.

Cho mat chudi phdng xa trong d6 hat nhan A phong xa B tao thanh hat nhan B va hat nhan B
phong xa a tao thanh hat nhan C bén. Gia thiét cac hang s6 phong xa ciia hat nhan A va B bang
nhau va bang A (chua biét gié tri). Ban dau, mau chat chi gdm Ny = 2.10'® hat nhan A, céc hat
nhan B va C chua duoc tao thanh.

1. Bé xéac dinh hiang sé phong xa A, ngudi ta dung may dém hat B: mdi phan ra B sé& tao nén
mot xung va duoc may ghi nhan. May dugc mé tai thoi diém t = 0, sau cac khoang thoi gian ti =
48 gid va to = 144 gio, may dém duoc s6 xung B tuong tng 1a n1 va nz = 2,334n;. Tinh A,

2. Tinh s6 hat nhan B tai thoi diém t, = 144 gio.
3. Tinh s6 hat a duoc tao thanh sau 144 gio ké tir thoi diém t = 0.

Gei V: Su phu thugc cia sé hat nhan B vao thoi gian t ¢6 thé fim duwdi dang (p + q.t)e
trong dé p va q la hé s6 khong phy thugc vao thoi gian va chira biét.



BO GIAO DUC VA PAO TAO  KY THI CHON HQC SINH GIOI QUOC GIA THPT

PE THI CHINH THU'C NAM 2018
Mon: VAT Li
Thoi gian: 180 phut (khdng ké thoi gian giao dé)
Ngay thi thir hai: 12/01/2018
(Dé thi c¢é 03 trang, gom 05 cdu)

Cau | (4,0 diém).

Xét mot hé NewSpinor nam trong mit phang thang dimg gdm bdn dia phing ddng chét co
cung khéi lugng m, c6 ban kinh R, =R, =R, =0,5R,. Mdi dia c6 thé quay
quanh tryc vudng goc v6i mat dia tai tim. Gén cung truc quay cua cac dia 1, 2,
3, 4 vao cac diém A, B, C, D trén khung cing nhe, hinh chir Y sao cho cac dia
tiép xuc nhau va tam giac ABC 1a tam giac deu Truc quay tai A cta h¢ (vudng
goc voi mat phang hinh v&) duoc quay trong 6 truc O (6 truc nay c6 khdi luong
khong dang ké, nam khut sau A trén hinh v&). B6 qua moi ma sat giira dia va
tryc, gitta truc va 6 truc O. Gia toc trong truong 1a §.

1. Giit 6 truc O ¢6 dinh, xét hai trudng hop:

a) Cac dia trugt khong ma sat trén nhau. Tha nhe h¢ tir vi tri thanh AD c6
phuong ngang (Hinh 1). Khi hé quay téi vi tri sao cho thanh AD c6

phuong thang dimg, x4c dinh van tdc goc o ciia khung cimg ABCD.

b) Cac dia lan khong trugt so véi nhau.qGiﬁ: ¢d dinh dia 1. Khi h@ v
dang dtmg yén ¢ vi tri thanh AD c6 phuong thang dung, kich thich nhe dé
hé dao dong. Xac dinh chu ki dao dong bé cua hé.

2.0 truc O ¢o the di chuyen khong ma sat gitra hai ray M va N cimg,
thang, song song, nim ngang cd dinh (Hinh 2). Pia 1 dugc gin climg véi 6
truc O. Tha nhe hé vat tir vi tri thanh AD c6 phuong ngang. Trong qua
trinh chuyén dong, dia 1 chi chuyén dong tinh tién, cac dia lan khong truot
so voi nhau. Khi hé quay té1 vi tri thanh AD c6 phuong 1éch goc 0 so véi
phuong thing dimg (0 <0 < nt/2), xac dinh:

a) Van téc goc o ciia khung ABCD.

b) Vén tdc cta 6 truc O trong hé quy chiéu gin voi diém E ¢ dinh trén dia 4 (xem hinh
ve).
Cho biét: cong thurc cong van téc g0C @ Jo= @ [khungt Oxhung /o trong do ki hiéu ai jo la van téc
géc cia dia i doi véi 6 truc O, Jkhung la van toc goc cua dia i ddi véi truc quay gan véi khung,
hung Jo la van téc goc cua khung déivéi 6 truc O.
cau Il (4,0 diém).

Thiét 1ap mot dong khi trong mot dng xodn bang kim loai, sao cho khéi lugng khi di qua tiét
dién cua ong trong mot don vi thoi gian1a D = 0,47 g/s. Ong xo0in duoc nhung trong mot binh
chira day nudc, c6 nhiét dung toan phan C = 4kJ/K (bao gdm nhiét dung ciia nudc, binh va

6ng xo4n). Chat khi luc dau duoc nung nong trong mot cai 1o, di vao binh ¢ nhi¢t d¢ T, =373 K.
Khi ché do chay 6n dinh dugc thiét 1ap, nhiét do cuia binh khong d6i va chét khi ra khoi binh &
nhiét d6 T, =310K bang nhiét do ctia binh. Trong ché do chay on dinh do, chat khi trong phan
dng xoan kim loai nhung trong binh duoc coi 1a ding ap. Khi ngit dong khi ta thdy nhiét do cua



binh gidm chimg t6 ¢6 sy rod nhiét tir binh ra méi trudng xung quanh. Biét rang sau khi ngit dong
khi 10 phdt va 20 phut nhiét 6 binh giam twong tmg 1a 2,00K va 3,76 K. Coi rang binh, nudc
va éng xoan kim loai ludn cin béng nhiét v6i nhau. Gia thiét réng, nhi¢t do moi truong xung
quanh 13 khong doi, 46 mat mat nhiét ctia binh trong mot don vi thoi gian ti 16 v6i 6 chénh 1éch
nhi¢t d§ gitta binh va moi truong voi hé s6 ti 18 k nao do. Hay xac dinh:

1. Hé s6 ti 1& k va nhiét d6 Ty ciia moi truong bén ngoai.

2. Nhiét dung riéng dang ap Cp cua chat khi.

Cau Il (4,0 diém).

Xét h¢ théng dan hudng va diéu khién may bay ha canh dua trén hién twong giao thoa song
dién tur. HE thong nay bao gom hai hé thdng con, mét hé théng din hudng theo phuong ngang va
mot hé thdng dan hudng theo do cao. Trong bai toan nay ta chi xem xét h¢ thong din hudng theo
phuong ngang, d6 1a hé théng duoc cu tao bdi mot hé hai hodc nhiéu dng ten & cudi duong
bing. Céc dng ten dugc dat trén mot dudng nam ngang, cach déu nhau, ddi xtimg qua truc dudng
bang. Cac ang ten phat ra song dién tir don sic, dong pha, cing tan sé f =110 MHz. Goi trung
diém cia hai dng ten ngoai cung 1a A; dudng quan sat D 1a duong thang nam ngang, vuong goc
v6i duong bang va cach xa cac dng ten (Hinh 3). Bé qua d6 dich tan sd gy boi hiéu ung Dop-

ple.
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Hé dng ten Hué6ng ha canh nguy hiém

D

1. Thong tin vé cudng do séng dién tir trong mién giao thoa ma bd cam bién trén may bay thu
dugc giup phi cong tim dugc hudng ha canh chuan. Giai thich vi sao khi may bay bay léch khoi
hudng ha canh chuan sé& din t6i cudng do song dién tir ma bo cam bién thu dugc bi giam r0 rét.

2. Thong s dan hudng theo phuong ngang la goc trong tir A t6i hai cuc tiéu, hai cuc tleu nay
c¢6 khoang cach gan nhau nhat tren duong quan sat D va gan cuc dai chinh. Tinh théng s6 dan
hudng theo phuwong ngang cho hé gom 2 dng ten dit cach nhau mot khoang a =16m.

3. Thuc té, da s6 hé thong dan hudng theo phuong ngang ding nhiéu hon 2 ing ten. Hé théng
nao cho cudng d6 séng dién tir 16n nhat trén dudng quan sat D 16n hon va c6 thong s6 ddn hudng
nho hon s& dan huéng may bay tot hon. Dé so sanh ta s& xét hai truong hop: i) hé gom 2 dng ten;
i) hé gdm 4 ang ten. Khoang cach giita hai ang ten ngoai cung 1a a =16m. Biét tong cong suat
phat xa tir cac h¢ ang ten 1a nhu nhau trong ca hai truong hop.

a) Trén duong quan sat D, cuong do song dién tur lon nhét trong truong hop dung 4 ing ten
gip my lan cuong do song dién tu lon nhat trong trudng hop dung 2 dng ten?

b) Thong s6 dan huéng theo phurong ngang trong trudng hop dung 4 dng ten nhé hon bao
nhiéu lan thong s dan huéng theo phuwong ngang trong trudng hop dung 2 dng ten?

Cau 1V (4,0 diém).



Cho mot khéi cau duge lam tir vat lidu quang hoc trong sudt c6 chiét sudt phan bd déi ximg

No

tam theo quy ludt n(r) = 5. Trong d6 r la khodng cach tir tdm khéi cau dén diém dang

r
1+ —
R
xét, R 14 ban kinh cta khdi cau, hang s6 n, > 2. Tdc dd anh sang trong chan khong 1a c.
1. Chiéu mét tia sang to1 mot diém trén bé mat cua khéi cau dudi goc t6i ig, tim phuong trinh
mo ta duong truyén cua tia sang di trong khéi cau.
2. Cho S 1a mot diém sang trén bé mit cia khdi cau. Cac tia sang xuat phat tir S di vao trong
khéi cau va sau d6 hoi tu tai mot diém S
a) Xac dinh vi tri diém S
b) Tinh thoi gian dé mot tia sang bat ki xuat phat tir diém S truyén trong khoi cau dén diém
S.

2 2 _
Chotl’chphén:J' k(1+x7) dx=arcsin( K X 1J+C.

x> —k*(1+x*) v1-4k* X




Cau V (4,0 diém).
1. Xdc dinh dién tré chua biét bang phwong phdp cau cén bang.
Cho céc dung cu sau:
- Pién tro R, R, da biét trude gid tri;
- 01 hop dién trd co thé dat trude duge cac gia tri di¢n trd khac nhau;
- 01 dién tro R, chua biét trudc gia tri;
- 01 ngudn dién mot chidu khong ddi, chua biét gia tri dién ap;
- 01 khoa K;
- 01 dién ké G c6 diém 0 nam giira bang chi thi va c6 dién tré trong R, chua biét;
- Déy nbi dién cén thiét.
Y¢éu cau:
a) Trinh bay céch do gid tri cia mot dién tro R, .
b) Trinh bay cach do gia tri R,cua dién ké G.
2. Xac dinh do lon cam wng tie trung binh B tai bé mat day cua mot nam cham vinh cuu.
Cho céc dung cu sau: ‘ ‘
- 01 nam cham vinh ctru dang tru can xac dinh d6 16n cam tng tir trung binh B tai bé mat
day, hai déy la hai tir cuc, dién vtich day ciand 1a S; i i
- 01 Ong nhua hinh tru thang, dai, duong kinh trong du 16n dé nam cham cé thé lot qua;
- 01 khung day tron cimg gom N vong, dién tich tiét dién cua vong day 1a S'~ S, dién trd
ctia khung day 1a R, da biét;
- 01 dién ké xung kich dung dé do tong dién tich chay qua né. Pién trd trong cua dién ké 1a
R, da biét;
- Dy ndi dién, gi treo, gia d& can thiét. ‘
Yéu cau: Xac dinh cam ung tur trung binh B tai bé mat day cia nam cham vinh ctru:
a) V& hinh m6 ta bo tri thi nghiém do cam tmg tir trung binh B tai mét day cua nam cham.
b) Lap biéu thic tinh todn, néu cach do.

o  Thi sinh khong dwoc sw dung tai liéu.
o Can bo coi thi khong giai thich gi thém.



BO GIAO DUC VAPAOTAO  KY THI CHON HQC SINH GIOI QUOC GIA THPT
PE THI CHINH THU'C NAM 2018
Mon thi: THUC HANH VAT Li ‘
Thoi gian: 90 phat (khdng ké thoi gian giao dé)
Ngay thi: 13/01/2018
(Deé thi c¢6 02 trang, gom 02 cau)

BAI THU'C HANH
Khao sat dic trung VOn-Ampe hp kin X va xac dinh cac gia trj linh kién
1. Co sé Iy thuyét
Cho hop kin X (Cdan bé coi thi phat) ¢6 02 dau ra tuong tmg véi 2 chdt cam duoc danh sb 1 va
2. Mach 1-2 nbi giira chan 1 va 2 gém nam linh kién A, B, C, D, E duoc mic t6 hop véi nhau dang
nhu hinh 1. Nam linh kién d6 gém 3 dién tr c6 gia tri khac nhau, 1 didt chinh Iuu va 1 dibt 6n ap.

®
w
|
O
m

Hinh 1. So d méc linh kién trong hop X.
Trong dai dién &p va dong dién khao sat trong bai thuc hanh, dac trung Von — Ampe (1-U) cua céc
linh kién c6 dang:

| 4 (N A

\ LIJZl
Uio

v

Un

Cv
cCv

pién tro Dibt chinh hru Dibt on ap

Hinh 2. Dang dac trung Von — Ampe cua cac linh kién.

Khi phan cuc thuan dibt chinh luu hodc didt 6n 4p, cac dibt nay déu mé thong véi dién &p phan
cuc thuan 1a Ugo va U1r nam trong khoang tir 0,4 dén 1,0 V. Khi phan cyc nguoc thi dong qua dibt
chinh Iuu 14 kha nho, tuy nhién véi dibt dn ap thi khac & chd khi do 16n dién 4p phan cuc nguoc lon
hon mot gid tri xac dinh Uz; s€ xay ra hién tuong danh thing va dong tang nhanh, dién ap roi trén
it hau nhu khong ddi.

2. Dung cu
- 01 hop kin X ¢6 2 dau ra danh s6 1 va 2 (dwoe cdn bé coi thi phat).
- Bién thé nguon: str dung ngudn dién xoay chiéu 220 V- 50 Hz, dién p ra:
+ Pién 4p xoay chidu (5 A): 3 V; 6 V;9V; 12 V.
+ Pién ap mot chiéu (3 A): 3 V; 6 V;9V; 12 V.
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- Chiét 4p dién tir: dién ap vao 6 + 12 V, dién ap ra mot chiéu co thé diéu chinh lién tyc.

- Bién trd con chay: €6 thé thay ddi tir 0 Q dén 100 Q.

- 02 dong hd do dién da niang hién sb.

- B6 day ndi dién: 10 s¢i day ndi co phich cam.

3. Nhirng luu y trong qua trinh lam bai thuc hanh

- Thi sinh chi lam bai trén tdp gidy bai lam diroe phdt va khong duwoc thdo roi tdp gidy nay.

- Trong qua trinh khao sat dac trung Von-Ampe cua hop X, chi khdo sat voi cac gia tri dong
dién qua hdp X c¢é do Ién khéng vieot qud 200 mA. Khi dong dién qua hdp 16n hon 200 mA cé thé
gay hong cac linh kién trong mach.

- St dung cac ki hiéu duoi ddy khi vé so dé mach dién sir dung.

§ o
—0 O0—
Bién thé ngudn  Bién tré con chay —|— 1+ |>| |D |

1 bién tro Didt chinh lvu  Dibt on ap
11 x 2= — oz - Ampe ké  Von ké
. Chiét ap
Hop kin dién ti

4. Yéu cau lam bai thye hanh
Cau 1 (0,8 diém). Khao sat dic trung VOn-Ampe cua hop X
Yéu cau:
- V& so dd mach dién str dung;
- Lap bang s6 lidu do;
- V& dudng dic trung VOn - Ampe khi do phan cyc thuan va phan cuc nguoc trén cling mot do
thi.
Cau 2 (1,2 diém). Xac dinh so d6 mic va cac thong sb dic trung ciia linh kién.
Yéu cau:
- Tir dic trung VOn-Ampe thu duoc, hiy xac dinh so d6 bb tri cia cac linh kién. Giai thich.
- Vi cach ghép ndi do, tir duong dic trung Von-Ampe cia hop X tim cac gia tri dic trung cua
linh kién trong mach (Khéng can tinh sai s6 cua c4c gié tri thu duoc). Cu thé:
+ Linh kién dién tro: xac dinh gia tri dién tro
+ Linh kién didt chinh luu: x4c dinh dién 4p mé thong Uso
+ Linh kién didt 6n &p: xac dinh dién &p mo thong Uir va dién ap ngudng Uz

Can bo coi thi khong giai thich gi thém.
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BO GIAO DUC VA PAO TAO KY THI CHQN HQC SINH GIOI QUOC GIA THPT
PE THI CHINH THU'C NAM 2018

Mén thi: THU'C HANH VAT Li
Ngay thi: 13/01/2018

HUONG DAN CHUAN BI DUNG CU THI THUC HANH
(Dung cho can b coi thi)

1. Truwée gio' thi 30 phiit, cAn bd coi thi chuin bi cho mdi thi sinh cac dung cu duéi day:

- 01 bién thé ngudn: Sir dung ngudn dién xoay chiéu 220 V — 50 Hz, dién ap ra:

+ Dién ap xoay chidu (5 A): 3 V; 6 V;9V; 12 V.
+ Pién ap mot chiéu (3 A): 3 V; 6 V;9V; 12 V.

(Hay van num chuyén mach trén bién thé nguén ung voi lwa chon dau ra 9V)

- 01 chiét ap dién tu: co dién ap vao 6 +12 V xoay chiéu va mot chiéu, dién ap ra mot chiéu c6 thé
bién dbi lién tuc trong khoang 0 - 6 V, dong cuc dai 150 mA.

- 01 bién tré con chay: ¢6 thé thay ddi dién tro tir 0 dén 100 Q.

- 02 ddng ho do dién da ning hién so: Loai thong dung hién thi dén 4 chir s6 va it nhét phai co kha
nang do:

+ Dong di€én mot chiéu: ¢ cac thang do mA, A.
+ Pién ap mot chiéu: co cac thang do mV va V.

- B6 day ndi dién: 10 s¢i day ndi co phich cam.

Chu y: Cdc dung cu c6 thé khdc nhau nhwng phdi ¢6 tinh ning nhw yéu cau trén va khong lam dnh
heong t6i két qua thiee hanh cia thi sinh.
2. Can b coi thi kiém tra hgp miu dwoc cip bang cich nhwr sau:

- Dung dong hd do dién van ning chuyén sang ché do do dién tré. Po dién trd giira hai chét 1 va 2
ctia hop s& thay gia tri trong khoang 155 dén 165 Q. Néu thiy cic két qua kiém tra gibng nhu trén
chirng t6 hop mau van tot.

3. Dén gio thi, can b coi thi phat cho mdi thi sinh:

- 01 hop miu (da kiém tra).

- Dé thi.

- Tép gidy bai lam c6 ghim t& ghi ho va tén (phach).

- Gidy nhap.

4. Can bg coi thi khong phai xac dinh ky ning thuc hanh cho bai thi cua thi sinh va khong giai
thich gi thém.



Ky thi chgn HSGQG THPT Mon thi: THUC HANH VAT LI

Nam 2018 Ngay thi: 13/01/2018
HOI PONG COI THI £ A it £ A i i
5 . Can bg coi thi 1 Can b coi thi 2
Tinh/TP/Truong DH (K va ghi 1 ho tén)

Ho VA BN th SINNG oo e,
LT S

NQAY SINN oo
INOT ST ettt e s eee e e
TIWONQG: oo
L. s
SO DAO AANN: e

S6 phach
(do Hoi dong cham thi ghi)

Chuy

- Thi sinh can dién day dii cdc muc ¢ phan trén. Ngoai ra, thi sinh khéng duroc ky tén hogc ding bat cir ky
hiéu gi dé danh ddu bai thi.

- Bai thi khéng dwoc Viét bang muc do, bat chi (trir hinh vé), hai thir muc. Khéng duwoc tay x6a bang bat ky
cach nao khac ngoai viéc gach chéo Ién cho sai.

- Thi sinh ch7 1am bai trén tdp gidy bai lam dwoc phdt va khong dwoc thao roi tap gidy nay.

- Thi sinh khéng dwoc mang bat ky dung cu thi nghiém nao ra khoi phong thi.

- Thi sinh khéong dwoc ra khoi phong thi khi chua hét thoi gian 1am bai.

- Tréi véi cdc diéu trén, bai thi sé bi logi.

Ky thi chgn HSGQG THPT Mon thi: THUC HANH VAT LI
Nim 2018 Ngay thi: 13/01/2018
HQI PONG COI THI U e
. . Can b coi thi 1 Can b¢ coi thi 2

Ho VA TEN th SINNG e e,
L7401

NQAY SINN oo
INOT ST et eee et ee e sss e eee s e
TIWONG: oo
L. s
SO DAO AANN: e

S6 phach
(do Hoi dong cham thi ghi)

chay
- Thi sinh can dién day di c&c muc ¢ phan trén. Ngodi ra, thi sinh khéng dwoc ky tén hogc dung bat ci ky
hiéu gi d@é danh dau bai thi.

- Bai thi khéng dwoc Viét bang muc do, bat chi (trie hinh vé), hai thir myc. Khéng duoc tay x6a bang bat ky
cach nao khac ngoai viéc gach chéo Ién ché sai.

- Thi sinh ch7 1am bai trén tdp gidy bai lam dwoC phdt va khong doc thao roi tap gidy nay.

- Thi sinh khéng dwoc mang bat ky dung cu thi nghiém nao ra khoi phong thi.

- Thi sinh khéong dwoc ra khoi phong thi khi chira hét thoi gian lam bai.

- Tréi véi cdc diéu trén, bai thi sé bi logi.



BO GIAO DUC VA PAO TAO KY THI CHON HQC SINH GIOI QUOC GIA THPT NAM 2018
BAI LAM THI THU'C HANH MON VAT Li

(Gom 05 trang)
Diém bai thi C4n b) cham thi 1 | C4n b) cham thi 2 S0 phach
BANG $65e e, (Ho tén, chit ky) (Ho tén, chit ky) (do Hoi1 dong cham thi ghi)
Bang chit:..................

Caul. Khao sat dac trung VOn - Ampe cua hop X
1. So do mach dién sur dung

2. Bang s6 liéu do, don vi

Bang s6 lidu khi khao sat dic trung I-U

Phan cuc thuan Phan cuc nguoc

1/5




3. Buong dac trung Von - Ampe cta hop X

Cau 2. Xéc dinh so d6 mic va cac thong s6 dic trung cua linh kién.
1. Phén tich dic trung Von - Ampe 1y giai cho viéc bd tri linh kién



2. So dd b tri linh kién trong hop X

3. Xéc dinh cac gia tri dac trung cia tung linh kién.



4. Db thi xtr Iy s6 lidu (néu can)

4/5
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BOQ GIAO DUC VA PAO TAO KY THI CHQON HQC SINH GIOI QUOC GIA THPT
NAM 2018
HUONG DAN CHAM DPE THI CHINH THU'C
Moén: VAT Li
Ngay thi thir nhat: 11/01/2018
(Huéng dan chdm gdm 06 trang)

I. Hwéng din chung

1. Can bd chdm thi chAm dtng nhu dap an - thang diém ctia Bo Gido duc va Pao tao.

2. Néu c6 cdu nao, ¥ nao ma thi sinh c6 cach tra 101 khac so v&i dap 4n nhung van ding thi van
diém tbi da cta cau, ¥ d6 theo thang diém.

3. Can bo cham thi khong quy tron diém thanh phn, cta timg cau, diém cua bai thi.
IL. Pap an - thang diém

cho

Cau N§i dung Pi¢m
. Cau I (4,0 diém)
l.a | Néu Tién r€ khoi duong 6 tai diém K cach H pl@t
khoang 1a x (xem Hinh v€) thi tho1 gian chuyén dong 7 T—x ]
la ! |
| — 2 2 'd
(o x+\/x +d M) 0 : 0,50
K " KL x i H
' Hinhvé
Van dung su tuong ty cua thoi gian truyén cta anh sang khi xay ra hién tuong phan xa toan
phan tinh dugc duong di cia Tién theo cach 1: Chay trén duong tur A téi K ro1 ré€ sang tham
. . n v, 1 1 1 0,25
co toi M: Tinh dugc sini=cosf=—+=-2=—=sind=,[1-— =cotd =
n, v, n n n’ -1
. d I d
Tinh dugc x=dcoté = Thay s6 v61 n=2 tadugc X=—F4 0,25
\Vn® -1 J3
Bién luan: Puong di cua Tién theo 2 cach: Chay trén duong tir A t61 K 101 1& sang tham co 0.95
td1 M hodc chay trén tham co tur A t61 K’ roi chay trén duong to K’ vé M voi K’M=AK. :
Luu y rang néu gid tri x tim duoc 16n hon | thi phai chay hoan toan theo tham c6 ngay tir
g ; . . d
diém xuat phat tdi dich. Khi d6 x = = > /[ —>?>\/n2—l=\/§:>d >€x/§ 05
n--1 : ,
(Hoc sinh cé thé dao ham biéu thirc (1) dé tim ra két qua va chi ré Tién cé thé chay theo hai
Cdch nhu trén van dwgc diém toi da)
1.b Qié str Tién gap duoc Xe‘bu}'/t tai E.Ky ¢ E cC D v M
hiéu o =~ZMAEla goc gitra phuong ma ;
nguoi d6 dung tai A thay xe va phuong i
chay t61 deé gap xe (hinh v€). Gia sir xe | 0.5
buyt chay tir M dén E mat thoi gian t, (s) : ’
va ngudi chay tir A dén E mit thoi gian .
A
to(s)- Hinh v&
- Taco:ME =Vt, va AE=V.t,
d 0,25

: o . . ME . o
- Theo dinh 1i ham s sin trong tam giac AEM: —Sina = ESIH,BVO"I sin =

VIZ +d?




Cau N¢i dung Pi¢m
: Vt, d
—>sing=—t—— 0,25
Voly V17 +d?
- Diéu kién dé Tién dén dugce 6 t6 buyt 1a t, >t,. 0,25
C \Y d .
Vitheé: sing > ————==sing,
v 17 +d? "
- Vay hudng chay cta Tién ndm trong goc DAF sao cho o, = ZMAD; (1800 —%) =ZMAF . | 050
Khi chay theo huéng AD hodc AF thi Tién dén duong nhya ciing lac voi 6 t6 buyt chay toi.
Tai cac hudng khac bat ky nam trong géc DAF thi Tién dén duong nhya sém hon xe buyt va
phai cho.
2. Do toc do cua Tién hudng dén xe buyt khong G V N M
doi nén thoi gian tur lic bat dau chay cho toi T
khi gdp xe la: t = . Trong thoi gian ! 0,50
Vcosa, d
nay xe buyt di dugc quang duong S nén ta co: E
S L L s H
V  Vcose, CoSa, Hinh vé&
O thoi diém nao do, toc do cta Tién 1a V,, toc do twong dbi ciia so vai xe buyt la: 0.95
V, +Vcosa =Vcosa, =V, =V (cos o, —Cosa) ’
Khi gdp dugc xe buyt thi o =120° nén V, =V__ =V (cos60° —c0s120°) =V
Trong j:huc té cac yén d{)’ng vién chay cu 1i 100 m hét khoang 9s8”’ tuc la tdc do ¢ 10m/s | 0,25
nén Tien kho c0 thé dat toc do 10m/s d€ gap duogc xe buyt theo cach chay nay.
Cau II (4,0 diém)
1.
Nhiét do khong khi pV="2RT > p N -Mpr 7K
H pu pR
29.1071,03.10° 050
T, =P 292 SO0 2T _g2,23K
pR 1,23.8,31
Trong lugng cua khinh khi cau: P =(M+V.p,)g = (300+3000.1,23).9,8 =39102 N 0,50
2. | Bé khinh khi cau roi khoi mit dat, khi cau phai day ra ngoai mt lugng khi dé khoi lwong
riéng cua ca khinh khi cau nho hon hoac bang khoi luong riéng cua khong khi & mat dat. 0.50
. ' : M ,
P =p,— Spo—p Spo_v oy
Taco T=2Po 7 P oo To o ) Kéthop (1)va(2) =T>_Pelo
p'R poR T M
Po— Vv
T 0,50
— Nhiét d¢ t6i thiéu bang: T, = 90—;’\/' =318,09K
Po— V2
38 | pg chénh nhit d¢ t6i thidu dé khinh khi cAu c6 thé roi khoi mat dat la:
AT =T-T, =318,00— 292, 23 = 25,86K 0,25
Do chénh léch ap suat ciia khong khi ¢ d6 cao z va z+dz 1a dp = —pgdz
. d
Két hop vdi phuong trinh trang thai pV = m RT -»p= b ta duogc ®__n dz (3) 0,25
1) RT p RT
A 2 : 7
Ap suat p va mat do khong khi ¢ cuing mdt do cao tuan theo phuong trinh p=Ap’ vdi v = 3 0,25




Noi dung

Pieém

— pV" =const, két hop v6i phuong trinh trang thai ta duge: pT* =const
BN LY
p y-1T
y dT

Tir (3) va () ta co: 30— M9 4, g7 Y1,
v-1T RT v

Y
1—

y-1pg,

Tich phan hai vé véi chu y khi z=0thi T=T,tadugc T=T,- A
Y

RT, v
ng y-1

Piéu kién T >0 dén t6i d6 cao cuc dai cua cot khong khi 1a Zyax =

0,25

S RT o Th

wpp, Tp

v 1y
mat khac p, T, =pT"" — Po _ [l] '
p

Y Y
1—

-

Y

>—=—|=| =|=
e TolTh To

— Khéi lwong riéng cua khong khi thay dbi theo do cao nhu sau:

oo o]

0,25

fXZp(Z)dZ
Trong tdm cta cot khong khi z¢ =
I p(z)dz
0
T Ty 2y-1

e Po ¥—1 o5 Po (y_l)z 1 RTyy
p(z)dz= T Z{ s zp(z)dz=—"2.—F—z1 5z . =— "0
e S | () g Y@= g(2-)u

1
z Max Max

0,25

3.b

Nhiét do va mat do khong khi tai trong tam cta ¢t khong khi:
- — RT, T T,
T, -7, Y, g _rHlwg T, vl g Y
Y Rug(Zy—l) 2y-1 2y-1

T, =

YRT, . .

1

7 | ug(Zy-l) y-1 P y 1
=p,.|1-—S5 =p,.|l1-——— 2 |=p,|1-—— —>p.=p,.| —
Pe po[ 7 } Po RT, v Po 2y-1 Pc =Po 2v-1

Max
ng y-1
Thay s6 dugc Py, = 0.656 kg/m®.
Mat d6 khong khi t6i da & trong khinh khi cAu: piyy,, = P —300/3000 = 0.556kg / m®.

0,25

Do chénh nhiét d¢ tai trong tam cot khi:
T 292, 23.1.(0, 656 —0,556)
AT = Pele “T, = 9

pkkMax 0’556 ‘
Day 1a d§ chénh nhiét d6 toi thi€u can thiét d€ khinh khi cau c6 thé dat téi dd cao cua trong

=40.88K

0,25




Noi dung

Pieém

tam cOt khong khi khi quyén.

Céu III (4,0 diém)

Trong h¢ toa do tru B= (0,0,B), E= (E,0,0) va gia st ¢ thoi diém t electron ¢6 toa do

R=(r,0,z) thi van téc cia vat la V=(i,r6,z) va gia tbc cia vat la
é:(f—réz,li(rzé),z}
r dt

Theo dinh luat 2 Newton: ma =F. + IEB =—eE—eVxB

0,50

F =—e(-E+v,B, -V,B,) = —e(-E +r0B)
Céc thanh phan cua lyc trong hé toa do trula F, =—e(0+v,B, —v,B,) =eiB
F,=—eO+vB,-v,B,)=0

0,50

Thay cac thanh phan ctia gia toc vao, ta thu duoc mot hé 3 phuong trinh vi phan:
o102 =— S (CE+Br) (1)
m
d 2~ e o
—(r'e)=—Brr 2
0= )
2=0 (3)

0,50

Tir phuong trinh (3) cung vé6i diéu kién dau (van toc ban dau cua electron birc xa nhiét coi
bang 0) ta suy ra z=h.s, c6 nghia 1a electron bj birc xa nhiét tai mot diém Z, s€ chi chuyén

dong trén mit phang z =z,. Tir (2) suyra r’6= %ﬁ r’+C (4)
m

0,25

Tait=0,r=0,suyraC=0va p1eB (5)
2m
, A X Y S S S A leB
Tich phan phuong trinh nay va dé y dén diéu kién ban dau, ta dugc: 6 = > —t (6)
m

0,25

Thay (5) vao (1), bién d6i khong khé lam ta thu duoc phwong trinh:
2p2
1e’B ( 4mE]:0 @)

S| 2
4 m eB
Bing cach dit bién thich hop, nghiém tong quat cta (7) 1a:
_ 4mE +Acos(£§t +(pj (8)
2 m

r B?

0,50

Tt diéu kién ban dau, t=0,r=0, V,=f=0 ta chon ¢=0 cho gon va tim duoc
4mE 4mE 8mE . ,0

. Tur(6) va (8) suyra r(0) = sin® = 9

52 (6) va (8) suy ra r(6) o7 ol (9)

bay chinh la phuong trinh quy dao cta electron trong hé toa do cuc (r,0).

A=-

(1-cosb) =

0,50

T (5), (8) va (9) suy ra hai thanh phﬁn van toc cua electron trong mat phang cuc 1a
vV, == 4mE Esin [Eﬁt] = 2—Esin 0; v, =10 = 2—E(l—cose)
eB® 2m 2m B B

0,50

Do 16n cua van toc dai cia electron ¢ thoi diém t:

V=V +V] :ZEE\/sin29+(1—cose)2 :%sing‘:% sini—Bt
m

0,50

Cau IV (4,0 diém)




Cau N¢i dung Pi¢m
1. Thau kinh hoi ty dat ¢ chinh gilra 6ng, thau kinh phan
ki ddt & dau dng phia ngoai cira s& cho thi truong 16n
nhat do tan dung dugc do rong thi truong 16n cua thau
Kinh phan ki. 0,50
< , X 1A O,Mf,
M la anh cua M2 qua thau kinh h¢itu: O,M=1,5cm —->0O,M,=——"D"-=—-6.cm
02M - fH 0’50
M 1a anh ctia M qua thau kinh phan ki: O,M, =1,5—(-6)=7,5cm
—->0O,M, = OM, T __15 cm=-0,46875 cm
oM, —f, 32
LPQ_OM, 75 Lo L0 OM, o 75 7575 oo
PQ, OM, 6 Oo,M, 6 8 8 :
Goc md thi trudng cia Mat than 1a B thi tan (Ej _OR 7576, B=90°
2) OM, 15/32
2. So d6 tao anh cua mot vat qua Mit than
AB—2— AB,— 5 A,B, %25
Nguoi c6 mit t6t khi quan sat ma mét khong diéu tiét thi anh A,B, 6 vo cung
0,25
—->d,=—o—>d,=f,=2cm
[ —_ dllfK
—-d,=1-d,=1,5-2=-0,5cm —>d, =— =0 025
d 1 fK ’
O s 1s fo 1
SO boi giackhidola G=——==. 0.25
f, 4 :
So d6 tao anh ctia mot vat qua Mt than ABﬁl—>AlB1 ﬁ2—>AZB2
Ngudi & trong nha nhin duge vat AB & bén ngoai gin cira nhat cach ctrad, thi anh cta
3. S . , 0,25
AB qua Mat than A,B, trung vao diém cyc cén ctia mat
d,=—(0C,—-1,5=-18,5cm.
—d, = dypf, _74 cm ~1805 cm
d,-f, 41
74 25 0,50
—d,=1-d,=15-— cm=—-—~-0,305 cm
41 82
Sd, =T 24 7g¢m
d,-f, 32 0,50
Vay nguoi ¢ trong nha nhin qua Mat than thiy dugc vat gan nhat cach cira d, =0,78 cm.
Két hop vai cau 2, qua Mat than ngudi s& thay duoc cac vat cach cira tir 0,78 cm dénoo. 0,25

Ciu V (4,0 diém)




Noi dung

Pieém

Goi N,; va N, tuong ting 1a s6 hat nhan A tai thoi diém t = 0 va thoi diém t. Theo dinh luat
phong xa ta c6 N,=N,.e™ (1)

L S6 hat nhan A phan ri sau khoang thoi gian t ciing 1a s6 xung p ma may dém duoc va bang: 0.25

n=N,-N,=N_,(1-e™)
2 n, l-e’: 1-e™u
Theo gia thiet ta cd n,=N,o(1-e™), n,=N,j(1-e™) Va 2="——==—_—=2334 | 0,25
n, l-e™ 1l-e™
Dit e ™ =x, phuong trinh trén tr¢ thanh 2,334.(1-x) =1-x° 025
—2,334(1-x) = (1-X)(1+X+Xx?) . Loai nghiém x=1va x <0 taduoc x=0,759. ’
Ttr d6 tinh duoc hang s6 phong xa A 1a A =— Inx __In(0,759) ~1,6.10°%s" 0.25
t, 48.3600 ’

Goi N va Nc tuong tng 13 s6 hat nhan B va C tai thoi diém t.
Phuong trinh cho N thu dugc nhu sau: so hat nhan A bi phan ra sau thoi gian vo cung bé

5 dt bang s6 hat nhan B dugc siflh ra va bang XN Adt. Tfong khi d6 s6 hat nhan B bi phan ra 0.50
trong thoi gian dtla ANgdt. Bién thién toan phan cta so hat nhan B la ’
dNg =AN,dt —AN dt — d('j\ltB =AM, ANy =MN,—-N;) (2)
Két hop (1) va (2) ta dugc % +ANg =AN, e ™ (3) 0,50
Thay ‘NB =(p+ t.q? e™ vao phuong trinh (3) va dong nhat hai vé ta duoc q = AN, 050
Vi dieu kién ban dau: tai t=0thi N; =0, tim dugc p=0. ’
S6 hat nhan B tai thoi diém t 1a Ny = AN te™ (4)
Thay s6 voi A=1,6.10°s™", N,; =2.10"va t, =144 h ta dugc s6 hat nhan B tai thoi diém | 0,50
t,=144 h1a N, = (1,6.10°°).2.10'(144.3600).& 010" 143500 + 7 24 1017
Phuong trinh cho N..: s6 hat nhan B bi phan ra trong thoi gian dt cling bang sb hat nhan

> C dugc sinh ra, nén dN, =AN.dt (4) 0.25
Thay biéu thirc tim dugc ciia Ny & (3) vao (4) ta duge: Ng = Ny (1-e™) = AN, te™
(C6 thé 1i lugn s6 hat nhan C tai thoi diém t bang s6 hat nhan A bj phan ra tai thoi diém t | 0:29
trur di sO hat nhan B tai thoi diém t)
Thay s tinh duge: A=1,6.10°s™", N,, =2.10" va t, =144 h ta dugc
N, =2.10" (1— g (161071443600 ) —(1,6.107°).(2.10%).(144.3600).e 4610 1443500 0,25
N, =11,27.10" -7,24.10"" = 4,03.10"
S6 hat asau 144 h la N, = N =4,03.10" 0,25




BO GIAO DUC VA PAO TAO KY THI CHQON HQC SINH GIOI QUOC GIA THPT
i NAM 2018
HUONG DAN CHAM PE THI CHiNH THUC
Mén: VAT Li
Ngay thi thir hai: 12/01/2018
(Huéng dan chdm gdm 07 trang)

I. Hr6ng din chung

1. Can bd cham thi chAm dang nhu dap an - thang diém cua Bo Gido duc va Pao tao.

2. Néu c6 cau nao, ¥ nao ma thi sinh c¢6 cach tra 101 khac so voi dap an nhung van ding thi van cho
diém tdi da cua cdu, ¥ d6 theo thang diém.

3. Can bo chdm thi khong quy tron diém thanh phn, cta timg cau, diém cia bai thi.
IL. Pap an - thang diém

Cau N¢i dung Pi¢m
» Cau I (4,0 diém)
1.a) Khi chuyén dong tur vi tri thanh AD ndm ngang to1 vi tri AD )
thang dung, bién thién thé ndng cua hé 4 dia la: QA
AW, =-12mgR, (1) lg
D 0,25
G
B. ——————— l:—l:l ————— -.C
Hinh 1
3 1 )

()

Dua vao tinh chét chuyén dong cua céac dia, co thé x4c dinh duge cac van tde gbc
@, (1=1,2,3,4) qua van toc géoc @ cua khung cting ABC. Vi bo qua cac ma sat gilra

- Bién thién dong nang ctia hé: AW, = ZE L0y ®;

1
0,50

truc va dia, luc ma sat nghi gitra cac dia khong sinh cong nén ap dung dugc dinh luat
bao toan co ning la co s& dé xac dinh @ : AW, +AW, =0 (3)

Vi cac dia 1,2,3,4 khong quay nén coi ching 1a chét diém lio) = mr? (i=12,3,4)
v6i I 1a khoang céch tir O t6i cac tdm dia, 0,25

cor,=0; rZ:r3:A8:3R1\/§; r,= AD =3R,

Tu (1)(2)(3) v6i chil y @, = @, = @, = @, = @ tinh duoc: © = 2?_?2 (4) 0,50
1

1.b) | - Xéc dinh céc van téc goc o (i=1,2,3,4) qua van tc goc @ ciia khung cing ABC:

Khi dia 1 ¢d dinh @y = 0, khung quay quanh O v&i van tég: goc . )
- Tt diéu kién céc dia ldn khong trugt trén nhau, c6 chuyén dong quay twong doi cua 0,25

. o LA LA Rt @
cac dia so voi khung voi van toc goc la o, =—o; oy = E; 0 =0, =—0 (2.1)

- Ap dung cdng van toc goc, tinh dugc van toc goc cia cac dia doi vai cac truc quay

c¢b dinh trong hé quy chiéu dat: o,=00,=0,=0. +0=0,0, =0, +0= 370) (2.2) 0,25
- Xét chuyép dong song phang cua hé, gom thanh phﬁq tinh ti’én nhu cua khéi tim D
va thanh phan quay quanh truc quay tirc thoi qua khoi tam D. Ap dung PLBT co ndng
c6: 3mg.4R, (1—cos<x(t))+% |y @ +%m(coAD)2 + 2.% m(wAB)?=const 0.50

Trong d6 1, :%m(ZRl)2 : AB=3R,/3; AD =3R,




Cau N¢i dung Piém
1 2 90° 1 20D 2 2p2_
:>12m9R1(1—C050L(t))+§m4R1 =+ Me’9R} +27me’R} =const
= gR, (1—coso., ) +30’R; =const (2.3)
. . y a’ . do
V61 gbc o nho, trong gidi han sai s6 cho phép, cd6 1-cosa = ) VOl 0= o =a'
Ov2
Thay céc gié tri trén vao (2.3), gR, % +3w’R2=const
g 0,25
dao ham xac dinh dugc: 6R,0"+go=0= a"+ a=0
1
A A A \ r |, 27 g
Hé dao dong dicéu hoa vdi chuki: T=—=2x (2.4)
) 6R,
2.a) | Nhan xét: T két qua y 1 .b) tuong tu ta c6: Trong qua trinh chuyén dong, chirng minh
dugc dia 2 va 3 chi chuyén dong tinh tién nén rat gon vé hai chat diém khdi lugng m
dat tai B va C v6i AB=AC= 3Rl\/_ . Pia 1 chi chuyén dong tinh tién theo phuong
ngang nén ciing rat gon vé mot chat diém khdi lugng m dit tai A. Pia 4 quay véi van
toc goc ®, =y +m:3?0)
o 1a van téc goc cua khung quanh O, bang van tdc goc cua hé dia 1, 2, 3 va khung
quanh truc quay tuc thoi qua khoi tdm G trung D cua hé 4 dia.
- Khoi tim D ctia h¢ khi khung AD léch goc 0 c6 toa do Y, (t) = AD.cos O(t)
- Vi khong ¢6 ngoai luc tic dung theo phuong ngang nén khéi tam D chi dao dong 025
theo phuong thang dtmg. v, = dstD = AD.sing(1).0"' = 3R, sin 4(t).w (2.1)
Ap dung dinh luat bao toan co ning: K,up + Kizaq(0) + Kao + Kago) = 4MgAD.cos 6
1., 1 1 11 3 Y
= =3mv2 +=3m(3R,)” @ +=mv +==m(2 =4mg(3R,)cosé
Jamg +2am(3R) "+ St + 2 2m@R ) So | ~amg(aR) 025
2 63 2 2
= 2mvg +7 MR @ =12mR, cosw (2.2)
Két hop (2.1) va (2.2)
= 2m(3R;sin 6?(t).co)2 + % mR/ @’ =12mR, cos &
Thay (3.3) vao (3.2) tinh dugc van téc goc khi thanh AD léch goc @ | 0,25
16gcosé 16gcoséd
= — = . (2.3)
(24+21sin* O)R,  4(45-21cos’ O)R,
2.b) | - Trong HQC dat, van téc cia A dugc xac dinh: o
Vi =V +Vp AP VA
. . O "
trong d6 v, 1a van toc khoi tdm h¢ ABC; Ve /@ '
\7AqD la van téc dai cia su quay A quanh D / 1 ~
—Vagp D 3 gi
AqD 1L AD ’ ’ VD»?/\\ C 0,25
- Trong HQC dat, van toc cua A" diing yén so véi dia ! e
] \
4 (v6i A'=0) duge xac dinh: V, =V, +V,p CONR A
trong d6 V 1a van toc khdi tim hé ABC; v

\7A.qD la van toc dai cua su quay cua diem A'= A (v6i A'dung yén so véi dia 4),




Cau N¢i dung Piém
quanh D ¢6 V., L AD va v, , = @,.AD =ga).AD = %le
- Ap dung cong thirc cong van toc:
Ve =V, +V,, trong do V,, 1a van toc cia HQC gan véi dat so voi HQC gan voi dia 4,
chinh 12 van tdc —V, = Ve =V +Vaip = (Vago +V5 ) = Vago — Vo
- Tir gian d6 x4c dinh duogc van tc cua O trong HQC gin véi dia 4 c¢6 cac dic diém: 0.5
Vore L AD nguge chitu V, o ; Vye =@, AD—@.AD = % .AD = wR,
16gcosé
Vo = Rw= (3.5)
ore =4 Rl\/(45—210052 O)R,
Céau II (4,0 diém)
1. dQ=—k(T-T,)dt=CdT 0,50
K 0,50
=>T=T,+(T,-T,)e ¢
kt
bat B=¢e © taco hé:
T,-AT, =T, +(T,-T,)B 0,50
T,—AT, =T, +(T,—T,)B’
tir d6 tim dwoc g=AT—AT k=-c/tLn AT —AT | 0850w /K 0,50
AT, X}
Ay tA At . .. AT,
Nhi¢t do moi truong bén ngoai: T, =T, — 5 ~ 293,33K 0,50
2. Khi ¢ dong khi, phép can bang ning luong cho biét
AH=Q, =cdT +Dc, (T-T,)dt =—k(T—T,)dt. 0,50
O ché d6 ding, nhiét d9 ciia nhiét lugng ké 6n dinh ¢ nhiét do T, dT=0 0,50
k(T,-T,)
tir d6 ¢, = ——=——2% ~ 479,7J/kgK.
'~ D(T,-T,) d 0,50
Luu y: Do qud trinh mat mat nhiét véi toc do nho nén thi sinh co the viét dang A thay
cho dang vi phdn. Xét voi hai qua trinh mat nhiét
(T, —T,)At, +CAT, =0; T, - - (L ZAT)
1.
—k(T, ~T,)At, + CAT, =0; T, = w
Tinh duoc k =0.9 W/K va To=294.1 K
2. Trang thai on dinh
Dc, (T,—T,)At+k(T,-T,)At=0=c :M ~ 479,7J/kgK
p 1 2 2 0 p D (Tl _ T2 ) !
Céu 11 (4,0 diém)
1. Y tuong dé giai bai nay 1a sy giao thoa song dién tur, giong nhu giao thoa anh sang.
Dac trung cua giao thoa song anh sang la xuat hién cac van sang va toi. Néu la van
sang thi hiéu quang trinh § = kA tai d6 cudng do sang dugc ting cuong 1an nhau. Néu
. A o al . .
la van toi: 6= (2k+1) 5 tai d6 cuong do sang bi triét tiéu. Trong thuc nghiém khi ¢ 0,50
nhiéu nén, sir dung cuc dai chinh lam can ctr so sénh, vi tri van tdi duoc xac dinh d&
dang.
- Ludn ton tai hai van toi (cuc tiéu) & cing mot phia cua van cuc dai trung tam trong | 0,50




Cau N¢i dung Piém
mién giao thoa, néu may bay léch huong chi duong bang, di qua hai cyc tiéu do,
cuong d6 tin hiéu nhan dugc bién ddi rd rét. B6 cam bién s& bao cho phi cong didu
chinh hudéng may bay sao cho tin hiéu nhan dugc luén dua vé gia tri cuc dai, tu do
hudng ha canh s& doc theo cuc dai chinh trén khong, gip mdy bay ha canh doc
xuong chinh gitra duong bang, ké ca khi khong quan sat dugc dudng bang ¢ diéu kién
thoi tiét xau.
2. Hinh 3, M 1a vi tri may bay
khi né 1éch khoi duong ha
canh chuan. v
Goi A la trung diém doan
thang noi hai ang ten. Khi 0,50
do 0 la goc tao boi AM va Hinh 3. So d6 tinh hiéu quang trinh tir 2 dng ten
duong ha canh chuan.
Thong s6 dan huéng duge xac dinh bang A = Oin2 — Oina
Vi truong hop 2 ang ten: Tur hinh v€ quen thudc nhu SGK VL12, Hi€u quang trinh
dugc tinh 6 =dsin6. Tinh dugc budc song ctia song dién tir 050
8 ’
_C_ 310 5 2o7m
f 110.10°
bicu kién cuc ticu (Van to1) dau tién:
. . . 1,364
dsin6 = % hay 0,;,, =arcsin % =arcsin 364 _ 0,085 rad = 4,9° 0.25
Diéu kién cyc tiéu (Van tdi) thir hai ciing phia:
dsin®,;,, = £ hay 6,,,, =arcsin 3 arcsin 31,364 _ 0,256 rad =14,81°
' ’ 2d 0,25
L ox A
Thong s6 dan huéng: A, =0, =0, = i 0,256-0,085~0,171=9,91°
3.a) | Cong suat song dién tir ty 1é thuan véi cuong do song, con cuong do song ty 18 vai
binh phuong bién do song.
Truong hop bd dinh phuong c6 2 dng ten, séng tir mdi dng ten toi co bién do E,. 0,25
Bién d¢ song cyc daila E, , =2E,.
Trong truong hop 4 ang ten, cong suat moi nguon giam di mét ntra nén bién do song
x 3 E : .
tir mdi ngudn con lai —< . Bién do song cyc dai 1a E,,, = 4.—% = 24/2E,
V2 \/_ 0,25
: | :
Vay ty s6 cuong do cuc dai "2 = Ez“m” =2
2max 2max
3.b) . , - y 5 .
Khoang cach gitta 2 ngudn song (2 ang ten) la d'=—
Khi AM tao v6i dudong ha canh goc chuan mot goc @ higu quang trinh hai séng tir hai
ang ten lién tiép van tinh nhu trugec §=d'sin6 = %Sin 0 0,50
Vi tri cyce tiéu dau tién khi cac song thir 1 va tht 3, thir 2 va thir 4 triét tiéu nhau timg
doi mot 26 _2 =sino,;,, :%: Omins = arcsm%
2 T 4d 4d
Vi tri cuc ti€u ti€p theo khi céc song thur 1 va thur 2, thir 3 va thar 4 tri¢t tiéu nhau tung
doi mot 8—&:>sin9 —%:9 —arcsin%
v 2 min,2 d min,2 2d 0,50

Tl d6 tinh duge Thong sé dan huéng A,




coi nhu chiét suit cua timg 16p 1a khong ddi. Xét trong mat
phang cuc (r,0), tai mat cua 16p cau cach tam la (r+dr), theo

Cau N¢i dung Piém
.3\ . 3 3
Ay =0, =0, =arcsin 2d —arcsin 2d ~ i 0,75A,
Nhu vay khoang cach gilta cac cuc dai
tang 1én, Khi ting sd dng ten voi tong
cong suat khong doi thi cac van sang s&
sic nét hon nhung théng sé dan hudng
lai giam di, do d6 dinh hudng tét hon.
(Khong yéu cau thi sinh néu ndi dung
nay)
Céu IV (4,0 diém)
1. Chia khéi cau thanh céc 16p cau dong tim O, mong dén murc

dinh luat khuc xa anh sang:
r-]r+dr Sin ir+dr = nr Sin i:+dr
— N, (r+dr).sini, , =n,.(r+dr).sini’,, (1)
Tai hai mat cua 16p clu, sir dung dinh ly ham s6 sin: 0.5
ST, _ S e n.(r+dr).sini’ , =n.rsini. (2) Hinh v&
r+dr r
Tu (1) va (2), ta duge: n(r).r.sini, la hang sd.
Tai diém Staco i =i,n(r=R)=1—-n(r).r.sini, =n,Rsini=a
Tai diém M trén duong di cua tia sang co toa do (r, 0) trong hé toa do cuc, goc tdi cua
tia sang tai M 1a i, ta co:
rdo = tani dreL—ﬂ—r'—nani = sini =1
' tanir do o ' Jré4+r*
—)Sinir: ' :i '=d_:_L1/n2r2_OL2
r24r? nr do a 0.50
do=_% dr _a dr
rJn?r? —o? r nZr? )
72_a
r.2
[1+Rz]
Dét p= L’ k = i
R n,R
8 P 2 2
—>jd9:—j kKd+p) dp a—e:arcsin(Lp 1}
2 1pp’ —KE(L+p?)? 1—aKk2 P
: tani R® —r? 2 . . . . s
—sin0 = ~ R (*) Chuyén sang toa do Oxy thi phuong trinh (*) tr¢ thanh 050
r 1

sini

R Y R Y o s
[x + t—j +y’ = (—j Duong di cua tia sdng trong khoi cau 1a mgt cung cua hinh
ani

tron tam (—i_,O) , ban kinh i
tani sini




Cau N¢i dung Piém
2.6.) i
\< s
Do chiét suat phan bd dbi xtmg nén tia sang 16 ra khoi khéi \ \)\ 0,50
chu véi goc 16 ciing 1a i nhu hinh v&. /Lé
/"4 Hinh v&
Piém anh S’ nam ddi xung véi diém sang S qua tdm O cua hinh cau. 0,50
2.0) | Ap dung nguyén ly Féc —ma: Thoi gian truyén anh sang theo duong batkitr St6i S’ 0.50
luén bang nhau va bang thoi gian anh sang truyén doc theo dudng kinh. ’
Xét anh sang truyén doc theo mot duong kinh cta khoi cau trén doan dr tai vi tri cach
n,ar
tam r. Thoi gian 4nh sang truyén trén doan dr 1a dt = ar_ = ar = o , 0.50
v, C ! r’ ’
n(r) C[ "R? j
Thoi gian anh sang truyén trong khoi cau doc theo mot duong kinh 1a
n,dr T on,dr
rD='[dt=_|' 0 = :ZI . R 0,25
0 R C(“sz OC[HRZJ
bat x :é—>dr = Rdx
1 0,25
B 2'[ n Rdx _2nR J~ dx _2nR arctan X|; _NpmR
c(1+x? c o(1+x*) ¢ 2¢
1 ‘ Cau V (4,0 diém)
Str dung mach cau nhu hinh vé: R, R,
Rg R« | ] 025
| IS |
I
|
Cau can bang, kim cta dién the ké G chi vach gifra 0.50
Diéu chinh bién tr¢ dé dong qua G bang khong. '
Taco &:iszzRRz 0,25
R 2 X Rl
2 | Bé do dién tro trong R, cia dién thé ké G, chung ta R, R,
khong c6 dung cu nao khac. Bé thuc hiéng ta’sé thay I 1§
vi tri cia G bang khoa K va thay dién thé ké vao vi K
tri RX R ] 0.50
;& (c)
N
I
1
Cau can bang khi khoa K dong hay mé thi khong 1am anh huong tdi chi s6 trén dién 0.50

thé ké G.




Noi dung

Piém

So d6 bo tri thi nghiém: i
Hinh v& |
- B0 tri gia treo, 6ng nhya thang ding dan =

hudéng cho nam cham roi.

- Khung day tron dit ¢ dudi cing, khung day ndi B= Nam cham
v6i dién ké xung kich. Aot .
Ongl ! pienké 0,50
' 1 xung kich
Khung: |
day @
Co s¢ 1y thuyét ciia thwre nghiém )
- Cuong do dong dién chay qua dién ke xung kich khi c6 hién twgng cdm trng dién
o . dd d(NBS) 0,25
tw xayra: 1= VOl E=——=
R,+R, dt dt
. . . . . NB
- Bién lugng tirc thoi qua dién ké: dg =idt = d(NBS) 0,25
R,+R,
- Lay tich phan trong toan bo thoi gian nam cham roi ma gay ra hién tuong cam g
dién tir (Cam ung tir gdy bdi nam cham tang tir gid tri 0 khi nam cham & xa khung 050
C .1 NB '
day, t61 khi ¢6 cdm Ung tir trung binh B, & bé mdt nam cham) tinh dugc: Q = = m:
a TRy
Trong d6 Q xac dinh qua s6 chi cua dién ké xung kich.
- N
- Cam Ung tr trung binh tai bé mat cua nam cham: B, = = S(F?Q 0,50
d + 0




BOQ GIAO DUC VA PAO TAO KY THI CHON HQC SINH GIOI QUOC GIA THPT
NAM 2018
HUONG DAN CHAM PE THI CHINH THUC
Mon: VAT LI
Ngay thi thir ba: 13/01/2018
(Hudng dan chim gom 03 trang)

I. Hwéng din chung

1. Can bo chdm thi chim dung nhu dép 4n - thang diém cua Bo Gido duc va Dao tao.

2. Néu c6 cau nao, y nao ma thi sinh cé cach tra 1oi khac so véi dap an nhung van ding thi van cho diém
t6i da clia cau, y d6 theo thang diém.

3. Can b cham thi khong quy tron diém thanh phan, cua timg cau, diém cua bai thi.
I1. Pap 4n - thang diém

Cau Noi dung Tr.lgng
. diém
Cau 1 | Khao sat dac trung Von - Ampe caa hop X 0.8
1. So d6 mach dién st dung (v& 1 trong hai dang mach) 0.2
Chiét &p
1o X of lo X o4 dién tu
("7
V
T @
o
ot o
©
Mach dung bién tro Mach dung chiét ap dién tir
2. Bang s6 liéu do, don vi (dé tham khao). 0,3
Bang sb liéu khi khao sat dic trung I-U
Phan cuc thuan Phéan cuc ngugc
U (V) I (mA) UuN) [ImA) U I(mA)  JU (V) I (mA)

0.0 0.0 1.0 20.1 -7.4 -193.0 -2.8 -41.1

0.1 0.6 1.2 38.0 -7.2 -176.0 -2.6 -37.6

0.2 1.3 1.4 55.8 -7.0 -160.0 -2.4 -34.1

0.3 1.9 1.6 75.0 -6.8 -144.0 -2.2 -30.5

0.4 2.5 1.8 94.1 -6.6 -129.0 -2.0 -27.0

0.5 3.2 2.0 113.4 -6.4 -113.0 -1.8 -23.7

0.6 3.8 2.2 133.0 -6.2 -101.7 -1.6 -20.1

0.7 4.6 2.4 151.9 -6.0 -97.9 -1.4 -16.7

0.8 6.6 2.6 171.3 -5.8 -94.4 -1.2 -13.5

0.9 12.5 2.8 191.0 -5.6 -90.7 -1.0 -10.0

-5.2 -83.6 -0.9 -8.5

-4.8 -76.5 -0.8 -6.9

-4.4 -69.4 -0.7 -5.5

-4.0 -62.3 -0.6 -4.3

-3.8 -58.8 -0.5 -3.3

-3.6 -55.2 -0.4 -2.6

-3.2 -48.2 -0.3 -1.9

-3.0 -44.7 -0.2 -1.3
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3. buong dic trung Von - Ampe cua hop X

DPac trung I-V cua hop X

250

200

[
[ ]
150 L ]
°
o
100 Y
[ ]
50 [ ]
[ ]
.o"' |
8 7 c 4 3 _ge®® 1 0 1 2 1
[ )
.l... 0
o.'..
o'...
o0® 100
[ ]
L ] -150
Py 15
L ]
®

Néu vé khong du 4 doan thang, trir 0,1 diém

0,3

Cau 2 | Xéc dinh so dd méc va céc thong sé dic trung caa linh ién. 1,2
1. Phan tich dac trung I-U
- PBic trung I-U dang gdm cac doan thang.
- Puong thang di qua gbc: thuan trg, didt chinh lyu va didt 6n 4p nam trén mach nhanh 2:2
- Vi tri cac linh kién:
+ Linh kién E: dién tro (R3),
+ Linh kién A va D duong nén c6 thé lay A 1a dién tro (R2). 0.2
+ Pic trung nghich c6 hai diém gap khic: linh kién B va C tuong dwong vi tri nén C la
dién tré (R1) con C 1a didt chinh luu
+ Linh kién dit 6n &p ¢ D
2. So d6 bb tri linh kién trong hop X 02

R2

— T |

i R: Rs !
T g

| N |

: A :
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3. Xac dinh cac gia tri dic trung cta tung linh kién.

Pac trung I-V cua hop X

250

200

8 -7 6
50

-100

-150

-200

-250

Biét cach xac dinh céc gia tri U ngudng tir giao cac duong vai truc hoanh va céc gié tri
dién tro tur do nghiéng 0,3
Tir d6 thi xac dinh dugc cac gia tri:
U ~ 50V

Un =07V
Upo ~ 05V

4. Pd thi xir Iy s6 lieu (néu v&) 0,1

RiR,

V& c4c d6 thi riéng dé x4c dinh bang tuyén tinh héa dé x4c dinh Rs, R-+Rsva R, + =R
+
1 2

Tinh R3 = 10Q; R, = 68Q; R; = 150 Q;

Cha y: Khi cham, ch yéu xem xét phwong phdp, gid tri s6 c6 sai léch chit it, c6 thé cham chuéc.
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BO GIAO DUC VA PAO TAO  KY THI CHON HOQC SINH GIOI QUOC GIA THPT
NAM 2019

PE THI CHINH THUC Mén: VATLE 7 ‘
Thoi gian: 180 phut (khong ké thoi gian giao de)
Ngay thi thur nhat: 13/01/2019
(Dé thi co 03 trang, gom 05 cau)

Caul (4,0 diem). , ,

C¢ hai vat nhé giong nhau, c¢6 cung khoi luong m, duoc ndi voi nhau béi mdt soi day khong
dan, chiéu dai 2¢ dat dung yén trén modt mit phang ndm ngang nhu Hinh l.a. Gia tdc trong
truong la g.

1. Soi day co khdi luong khong dang ké. Dat hai vat trén mat

nam ngang sao cho soi day cang ngang. Truyén cho vat (1) van tbc (2) (1)
ban dau theo phuong thiang dimg 1én trén. Gia sir trong qua trinh h¢ Q——0O
chuyén dong, day ludn cing, vat (2) khong roi khoi mat phang nam

ngang. B6 qua moi ma sat. Hay x4c dinh quy dao cua vét (1) cho Hinh 1.a

dén khi n6 cham mat nam ngang.

2. Xét truong hop soi ddy dong nhat véi mat do khdi luong trén
mdi don vi chiéu dai 14 p. Hé s6 ma sat nghi gitta vat (2) va mat
nam ngang 1a .

Cho hai vat cach nhau mot khoang nhé hon (. Nang rat cham vat
(1) 1én theo phuong thang dung. Tai thoi diém ngay trudc khi vét
(2) dich chuyén, ta thay tiép tuyen ctia soi day tai ddu ndi vao vat (2)
nam ngang va dy khong cham dét, soi ddy c6 dang la mot phan cua

duong cong (duong xich). Trong h¢ toa do Oxy nhu trén Hinh 1.b,
phuong trinh duong xich nay c¢6 dang y=9.P(X), trong d6 6 la
hang s6 duong va P(x) = (e’ +e ™)/ 2.

a) Tim phuong, chiéu va do 16n cia luc cang soi day tac dungrlén V§1t (1) lac do. q

b) Tim d cao h cua vat (1) so voi mat nam ngang khi do. Biét chiéu dai day tinh tir diem
thap nhat dén diém c6 toa do x 1a s =5.Q(X), voi Q(x) = (e’ —e %)/ 2.
Cau Il (4,0 diém). 7 ,

Pit-tong khoi lugng M dugc gilr trong mot xilanh hinh try dat thang ding co tiét dién ngang
hinh tron véi ban kinh trong R, day duéi kin (Hinh 2). Dudi pit-tong la mot khdi khi 1i tuong

co 4p sudt p, bang ap suat khi quyén, nhiét do T,, khéi lugng mol x, chi sb
doan nhiét (ti s6 giira nhiét dung dang ap va nhiét dung dang tich) y, chiéu cao
cot khi trong xilanh 14 h,. Gia thiét bo qua ma sat giita pit-tong va xilanh, khi

4
trong xilanh khong thoat dugc ra bén ngoai, xilanh va pit-tong hoan toan cach [P
‘A L 1A ‘. A A N o J4 P . A A 2A s LA 01
nhiét v&i bén ngoai, nhi¢t do va ap suat khi trong xilanh phan bo déu. Gia toc i T,

trong truong la .

1. Pit-tong duoc tha ra sao cho khi trong xilanh thyc hién mot qua trinh doan Hinh 2
nhiét thuan nghich dén khi pit-tong ndm can bang.

a) Tim ap suét, nhiét d, d6 cao cua cot khi trong xilanh khi pit- tong can bang.

b) Tim c6ng ma khi trong xilanh da nhan dugc, cong do khi quyén va cong do trong lyc cua
plt tong da thuc hi¢n tur khi tha plt tong dén khi pit-tong can bang. Gia thiét pit-tong nim can
bang ngay khi dén vi tri nay lan dau.

2. Khi pit-tong dang c4n bang ta dinh nhe nhang mét vat hinh try c6 khbi lugng m=M vao
plt tong sao cho truc cua vat m trung voi truc cua M, sau do hé (vat m dinh vao M) s€ dao dong
diéu hoa vé6i bién do rat nho so véi chiéu cao cua cot khi trong xilanh khi pit-téng & vi tri cn
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béng. Gia thiét trong qué trinh hé dao dong, khi trong xilanh bién dbi doan nhiét thuan nghich.
Tim:

a) Chu ky va bién d¢ dao dong cua h¢ pit-tong va vat m.

b) Tim chiéu cao nhoé nhit cta cot khi bén trong xilanh.

3. Khi pit-tong dang can bang nhu ¢ y 1, thay vi dinh thém m nhu y 2, ta ¢ dinh pit-tong voi
xilanh va cho xilanh quay tron quanh truc déi xtng thang démg. Khi hé 6n dinh, nhiét do khi
trong Xilanh 1a T, khi trong xilanh, pitténg va xilanh quay voi cing toc d6 goc @ khong doi, ap
sudt khi trong xilanh phu thudc vao khoang céch tir truc quay dén diém khao sat. Tinh 4p suat
cua khi tai thanh binh.

Cau Il (4,0 diém)

Trong khong gian gitra cac vi sao c6 mot ddm may duoc tao bdi N hat coi nhu cac dién tich
diém dat trong chan khong, mdi hat c6 dién tich —q(q > 0), khdi luong m. O thoi diém ban dau
(t = 0) cac dién tich ciia ddm may dang dumg yén va phan bd déu trong mot qua cau ban kinh R.
Gia thiét cac dién tich khong birc xa ning luong va bo qua hi¢u ng tuong déi tinh.

1. Do lyc day Cu-léng (Coulomb), dam may bét dau din né nhung van giit dugc tinh ddi
xung cau. Gia thlet cac hat chi chuyén dong theo phuong ban kinh va khéng vuot qua nhau. Bo
qua tac dung cia tat ca cac luc khac.

a) Tim phuong trinh vi phan mé ta chuyén dong cta 16p cau co ban kinh tir A dén r, +dr,
voi I, +dr <R. Chirng minh rang mét do hat trong khong gian luén déu trong qué trinh dam may
dan né.

b) Xét mot dién tich ciia ddm mAy ma tai thoi diém t = 0 n6 dang & vi tri c6 ban kinh R. Tinh
thoi gian dé dién tich nay chuyén dong dén vi tri c6 ban kinh 9R.

2. O thoi diém t = 0, xuat hién mot qua cau dién moi mang dién tich duong c6 tam trung véi

tdm cta ddm may, ban kinh Ry (Ro < R). Tai thoi diém nao d6, dién tich ctia qua cau phan bd déu

vol mat d§ p = pprs con cac dién tich 4m cua dam may chi phan bd trong khong gian tir R,
Ty

dén R vé6i mat do duoc gia thiét chi phu thudc vao khoang cach r (tinh tir tim qué cau dién moi)
A A \ A A B A A
theo quy ludt p(r)=—, a >3 va khong doi, A 1a hé so.
r

a) Tim Atheo o,q,N,R),R.

b) Tinh cudng d6 dién truong, dién thé & trong va ngoai dam may.

Cho biét: | /X—Xadx:ﬂfx(x—a)+a|n[\/§+\/x—a]+c, v6i a, C la hing 56, 0<a<x.

Cau IV (4,0 diém).

Vat kinh trong mday anh cua dién thoai thong minh )
(smartphone) duge ché tao tir giot chét 1ong trong sudt, dong /
nheflt co chiét suat n dat trén mot tam dién moi mong, trong /q_ R
sudt. Phia trén mat 161 cua giot chat 1ong 1a khong khi voi chiét |
sut béng 1. Mat dudi cua tam dién moi duoc phu mot 16p dién R
cuc rat mong, trong sudt. Dién cuc con lai duge ndi vao mat Hinh 3
thoang (mat tiép xuc gitra giot chat 1ong va khong khi) cua giot
chat 16ng. Do hién ‘tuong dinh wét, giot chat long tao thanh mot chom cau co tac dung nhu mot
thau kinh mong phang-16i (Hinh 3). P9 day thau kinh & dinh 1a d, goc bo 6.

Do 16n cua goc bo @ phu thude vao hiéu dién thé U gitra mat thodng va 16p di¢n cuc phu dudi
tam dién moi theo cong thirc
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cos@ = cos b,

véi 6, la goc bo khi U =0, [ la khoang céach gitta cac tam dién cuc lién tiép (khong mo ta &
Hinh 4) & mat dui tim dién moi, &, = 8,854.10 % F/m 14 hang s6 dién, & 1a hang s6 dién méi clia
giot chét long, o la hé s6 cang mat ngoai cua giot chat long dbi véi khong khi. Coi n va o
khong thay doi. ’

1. Khi U =0 thi tiéu cy thau kinh 1a f,. Tim d theo cac dai luong n, f, va 4,.

2.Gol 05,04 lan luot 1a hé sd cang mat ngoai cua giot chét long voi tAm dién moi va hé sb
cang mit ngoai cua khong khi dbi véi tim dién moi. Khi giot cht 1ong on dinh voi goc bo 0, tim
biéu thic lién hé giita cac dai lugng o, o, oz VA 0.

3. Khi st dung lam vét kinh may anh trong dién thoai théng minh thi thé tich Q cua giot chat
lél}g la mdt thong s6 quan trong vi nd c6 gia tri khong thay doi. Tim bi€u thic tinh tiéu cu f cta
thau kinh nay theo céc dai lugng n, 8, Q2.

4. Trong thi nghiém do Co-ru-pen-kin (Krupenkin)’ va cong su thuc I}ién niam 2003, giot cht
long 1a dau silicon AF1600 c6 Q =2pul va cac tham s6 ¢ = 2,1, chiét suat n=1,405, (=250um
va o =0,015N/m. Thay dbi hi¢u dién thé U tir 0 dén 80 V, tinh khoang bién thién tiéu cy cia
thdu kinh va ning lugng ma mit thoang thau kinh nhan duoc.

Cau V (4,0 diém).

Trong bai nay ta khao st luc do chum laze don sic tic Wz
dung 1én mot lang kinh thay tinh nhé c6 dang lang tru tam A S >
giac, chiét suat n khong ddi, khbi lugng m, dat trong khong A

S
,;4
<

khi. Tiét dién cia lang kinh 1a tam gidc can vdi goc & day la

o, mat day lang kinh 1a hinh chir nhat. Chon hé truc toa do )
Oxyz sao cho mat phang Oxy tring véi mat day cua lang kinh,

goc 0 nam tai tdm cua mat day va mat phang Oyz trung voi *----=- -41 ------ >
tiét dién cua lang kinh (Hinh 4). Kich thudc hai canh cta .
day theo cac phuong 0x va Oy lan luot 1a W va 2L. bit Hinh 4

lang kinh 1én mot tdm kinh mong trong sudt, nhin, nam ngang. Chiéu chum laze vudéng goc véi
day lang kinh sao cho truc cua chum laze trung v6i truc 0z va do rong cua chum laze theo céac
phuong 0x va 0y lan luot 1a W va 4L. Biét cuong d6 (cong suat trén mot don vi dién tich) cua
chum laze phan bd déu trén do rong ctia chum theo phuong 0X nhung giam tuyén tinh theo
khoang cach doc theo truc 0y tinh tir truc 0z tré ra. Cuong do cua chum laze c6 gia tri cuc dai
bang |, & truc ctia chum tai y=0 va giam dén 0 tai y=+2L. Gia sir ling kinh khong hap thy,
khong phan xa chiim laze va khong bi quay. TAm kinh mong duoc giit ¢6 dinh va cho chum laze
truyén qua hoan toan. Bé qua moi ma sat. Toc d¢ anh sang trong chan khong 1a c.

1. Tim biéu thurc cuong do cia chum laze phu thude vao V.

2. Nguoi ta dich chuyén lang kinh doc theo truc 0y sao cho dinh A cua lang kinh c6 toa do Y,
voi 0<y, <L.

a) Tim biéu thirc ctia lyc do chum laze tac dung 1én ling kinh.

b) V6i Y, < L, xac dinh chu ki dao dong nho cua lang kinh.

o Thi sinh khong dwoc swr dung tai liéu.
e Can bo coi thi khong giai thich gi thém.
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PE THI CHINH THUC Ngay thi thir hai: 14/01/2019
(Dé thi co 04 trang, gom 05 cau)

Cau | (4,0 diém).

Xét mot co cu thanh trugt Ghi-né-va (Geneva) dung dé
mo cira khoang chira do trén xe 6 to (thudng goi 1a cdp xe) ma
m6 hinh don gian c6 mit cit thang ding dugc vé trén Hinh 1.
Cira xe c¢6 khoi lugng M va duoc coi 1a mot thanh thang AB
¢6 thé quay quanh truc O; (gén c6 dinh trén xe) vudng goc véi
mit phang hinh v&. Trong tim G cua cira cach O; mét khoang
bang 2R. Thanh diy 0,05 hoat dong tuong duong véi hé gdm G
mot 10 xo do cing k déy mot pit-tong doc theo truc ctia nod
nho xilanh boc bén ngoai. Lién két cuia thanh 0,03 & hai dau B
14 cac 6 bi O, gén ¢d dinh trén xe va Os gén ¢ dinh trén ctra

sao cho O,0, =§, 0,0, =R. B¢ dai cta thanh 0,03 khi 10

Hinh 1

xo khong bién dang 1a (. Khi déng, cira cép xe nam theo

phuong thang ding AC. Bé qua moi ma sat va khdi luong cua thanh diy. Liy gia tc trong
truong la §.

1. Khi hé cin bang tai vi tri ma AB hop véi phuong thang dung goc 0 (0 < 6 <90°), tim luc
day do thanh 0,03 tac dung 1én AB. Can bang nay la bén hay khong bén?

2. Gia st khi mé& chét, cira xe c6 kha ning tw mé 1én dén goc 6, nao do roi ding lai. Tim lién
h¢ gitta k va ( trong trudng hop nay.

3. Trong thuc té, cira xe 6 t6 khong nhimng ty md ma con tu sap khi cira xe di qua mot vi tri
nao do6 ung voi goc to1 han 6,. Anh/chi sé thay ddi thiét ké trén nhu thé nao dé dat duoc diéu
nay? (chi néu va v& mot ¥ tudng kha thi, khong can tinh toan).

4. Xeét thoi diém canh ctra xe di qua vi tri (g vdi goc 0. 7

a) Tim moi lién h¢ gitra toc do goc cua cira xe voi toc d goc cua thanh day qua 6.

b) Tinh gia toc goc cua ctra xe. Biét momen quan tinh cta cira xe doi voi truc quay Oq la I
cau Il (4,0 diém).

Binh gilr nhiét Di-ua (Dewar) la mét vat dung thuong gép trong

doi séng hang ngay. M6 hinh binh gitr nhiét don gian la mot hinh A
try tron, rong c6 chiéu cao h, hai day phang. Thanh binh gém hai

16p kim loai hinh tru tron, mong, ban kinh r, va r,(r, >r), dat

ddng truc voi nhau, gitta hai 16p kim loai ¢c6 mot chat khi. Bé qua sy I
truyén nhi¢t & day va nap binh, coi hai 16p kim loai cta thanh binh !
dan nhiét tot nén kha nang gilr nhi¢t ciia binh dugc dac trung boi hé , |

s6 dan nhiét y cua 16p khi. Dang dd thi biéu dién sy phy thudc cua pc
Y vao ap suét p cua 16p khi tai mot nhiét d§ xac dinh dugc biéu Hinh 2
dién trén Hinh 2, trong d6 doan MN song song voi tryc hoanh.

Déi véi 16p khi nay, khi & nhiét do T, van tdc trung binh va quang duong tu do trung binh (gia
tri trung binh ctia khoang cach giita hai lan va cham lién tiép giira cac phan tir khi) ciia cac phan

tir khi 1a V = SkBNAT,Zz !

U J2rzd?n’

luot 1a khdi lugng mol, dudng kinh phéan tr, mat do phan tir, khdi lwong riéng va nhiét dung

hé s6 dan nhiét ;(=%p\7/TCV, trong do u,d,n, p,c, lan
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riéng dang tich cua khi; k; =1, 38.102% E’ A =6, 023.102 mol™ 1a hang s0 Bon-xo-man
(Boltzmann) va sb A-vd-ga-drd (Avogadro). Trong bai ndy ta coi su truyén nhiét chi do dan
nhiét gay ra. Bo qua anh hudng cua trong luc 1én cac phan tir khi.

1. Giai thich tai sao khi ap sudt cua 16p khi trong thanh binh 16n hon gia tri P nao do thi h¢
s6 din nhiét khong phu thudc vao ap suat? Tinh p. theo r,r,,T,d.

2. Mét d6 dong nhiét (nhiét luong truyén qua mot don vi dién tich dit vudng goc voi phuong
dan nhiét trong mot don vi thoi gian) tir noi A c6 nhiét d6 Ta dén noi B ¢ nhiét do T, (Ty <Ty,)

duoc tinh theo dinh luat Furié (Fourier) j= ;(TA ;TB , v6i [ 13 khoang cach tir A dén B. Cho

biét r,=4,5cm, r,=5cm,h=20cm. Cac thong sé cia 16p khi trong thanh binh 14
c, = 717&, d =3.10°cm, =29 g/mol. Tai thoi diém ban dau trong binh c6 1,27 kg nudc
g.

néng & nhiét d 80°C, nhiét do ciia moi truong bén ngoai 14 20°C. Cho rang nhiét df cua chat khi
giam déu tur trong ra ngoai.

a) Tinh mat d§ dong nhiét qua 16p khi chinh gitta thanh binh Gng véi hai gié tri khac nhau
clia ap suét 16p khi 1a p, =10mmHg va p, =10 mmHg tai thoi diém ban dau. Hiy nhan xét
két qua tim duoc.

b) Cho nhiét dung riéng cua nudc la ¢ =4200 va coi no 13 hang s6. Tim thoi gian dé

kg.K
nude trong binh giam nhiét d6 dén 40°C khi 16p khi trong thanh binh 14 khi lodng (c6 thé coi l1a
chan khong) véi p=1,6.10°kg/m®. Coi toan bo nhiét lugng ma nudc téa ra duge truyén cho
moi trudng ngoai.
Cau Il (4,0 diém).

Cho mach dién nhu Hinh 3.a. Biét R, =60 QQ, R, =550, R, =40 Q. Cudn day thur nhat c6
do ty cam L, =0,2H, dién tré r, =302 B6 qua dién tr¢ cua day ndi va khoa K. Ban dau K md,
trong mach chwa c6 dong dién.

1. Noi hai diém A va B vao hai

cuc ciia ngudn dién mot chidu co R1 M R3 1i(A)
sudt dién dong E =12V, dién tr& 1 — 0.10
N 4 N L1,r 1
trong bang 0, cuyc duong mdc vao _{mmmnlmJ 0.05
diém A. Cudn day thu hai co6 do tu R, La,ra \h_tz t(s)
cam L, =2Hvadiéntro r,=5Q. — W\— O oot 002 0.03 06
a) Pong khoa K. Khi dong dién K, N 7 e
trong mach on dinh, xac dinh cuong A"'B
dd dong di¢n qua cac dién trd.
b) Tai thoi diém t = 0 ta m& khoa Hinh 3.a Hinh 3.b

K, cuong do dong dién qua cudn day
thir nhat bién thién theo thdi gian t theo quy luat i(t) = Ae ?**° ATt | A e=(265-5V1729) 4rong
do6 A va A, la cac hang so, t do bang gidy. Tim A va A,

¢) Cuong do dong dién qua cudn dy thir nhat tim dugc & y 1.b bién thién theo thoi gian ¢6
dang nhu Hinh 3.b. Hay giai thich tai sao dong dién nay doi chiéu tai thoi diém t; roi dat cyc tri
tai thoi diém to.
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2. Thay cudn ddy thtr nhat bang tu dién c6 dién dung C = 200 pF. Dit vao AB mot dién ap
xo0ay chiéu u = U, cos(mt), véi U, @ 1a cac héng sb duong. Tim ry, L, dé dién ap hiéu dung Umn
=0.

Cau 1V (4,0 diém).

Nghlen clru quang phd cua nguyén tir hidré dong vai trd quan trong trong viée hoan thién mé
hinh vé cdu triic nguyén tir. Trong bai nay ching ta khao sat cic vach quang phd phat xa cua
nguyén t hidro.

1. Theo miu Bo (Bohr) vé céu tric nguyén tir, ning lugng cua cac trang thai dimg trong
nguyén ti hidrd ung voi quy dao n dugce tinh theo cong thirc

En :—32”;%]2 F(é‘o,me,e,h),
trong d6 n 1a cac s6 nguyén duong; F 1a mot ham s bang tich s6 va/hodc thuong sé cua hing sb
dién &, dién tich nguyén t6 e, khdi luong nghi m, cua électron va hing sé Pling (Planck) rat
gon & duoc xac dinh qua hang sé Pliang h theo cong thirc 72=h/ (27).

a) Cong thtrc xac dinh sy phu thude cua don vi do mét dai lugng nao dé vao cac don vi do co
ban dugc goi 1a tht nguyén cua dai lugng d6. Sir dung phép phan tich thir nguyén, hay xac dinh
ham sb F(g,,m,,e,nh).

b) Tim biéu thic budc song A, cua vach quang phd dugc tao thanh do nguyén tir hidrd
chuyén tir trang thai kich thich ing véi quy dao n vé trang thai co ban theo &,M,, e, vac (toc
d6 anh sang trong chan khong). 7 ’

2. Trén thyc te, cac vach quang pho ctia nguyén tir hidrd cé dd rdng nhat dinh. Trong muc nay
chung ta khao sat do rong A, ciia budce song A, (fmg vé6i vach quang phd tim duge trong ¥ 1.b)
do mét s6 nguyén nhan khéc nhau gay ra mét cach doc lap.

a) Khi cac nguyén tir hidré nam trong moi treong ¢ nhiét do xac dinh thi cac nguyén ti biic
xa tham gia chuyén dong nhiét hdn loan véi tdc d6 trung binh 1a v. Do hiéu Gng Dop-ple
(Doppler), vach quang pho twong mg vé&i budce song A, c6 do rong AA°. Tim biéu thirc ctia
AAD theo 4, vvac.

b) Theo nguyén li bat dinh Hai-xen-béc (Heisenberg), do bt dinh niang luong AE va do bat
dinh thoi gian At cta nguyén tir thoa min AE.At > 7. Biét thoi gian sdng cta nguyén tir hidrd &
trang thai ing v6i quy dao n c¢6 gia tri trung binh 1a 7. Do tinh bat dinh nén vach quang phd
tuong (g Vi budc séng 4, ¢6 do bt dinh la A4, Tim do bét dinh nho nhit (A2,") theo

A

. T Vac.

¢) Gia sir rang nguyén tir hidré véi khéi luong nghi m, dang dimg yén. Khi nguyén tir phét
ra photon thi no bi giat 1ui, khi d6 vach quang phd tuong tmg véi bude song 4, co do rong AAR.
Tim biéu thtrc cua A/”tnR theo 4,,my,h vac.

Cau V (4,0 diém).

Bién tir cong tir 12 mot loai bién tir do tir truong nho, c6 do
nhay cao, on dinh, gon, nhe, bén va gia thanh khong cao. Bai
nay s€ nghién ctru hoat dong cua loai bién tir nay.

Cdu tao (Hinh 4): Hinh 4
- L5i 1a mot éng try 1am bang vat liéu tir. Khi dat 15i trong tir

Cuén didu ché

Loi tir Cudn tin hiéu

truong c¢6 cuong d6 H thi cam tmg tir trong 15i 1a B= ,uo,ul:l, trong do p,la hang sé tr, 1 (phu
thudc vao H) 1a do tir tham cta 13i.
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O GIAO DUC VA PAO TAO KY THI CHQON HQC SINH GIOI QUOC GIA THPT

. NAM 2019
HUONG DAN CHAM PE THI CHINH THUC
Mén: VAT Li
Ngay thi thir nhat: 13/01/2019
(Huéng dan chdm gdm 08 trang)

I. Hréng din chung

1. Can bd chim thi chim dung nhu dap an - thang diém cia B6 Gido duc va Dao tao.

2. Néu c6 cau nao, y nao ma thi sinh c6 céach tra 161 khéac so voi dap an nhung van dang thi van

cho diém t6i da cua ciu, ¥ d6 theo thang diém.

3. Can b chdm thi khong quy tron diém thanh phan, cia ting ciu, diém cua bai thi.

IL Pap an - thang diém
Cau Néi dung Pi¢m
Ciu I (4,0 diém)
1.
VA
26 cosa
; 0,25
| 0 (sina x
Khoi tam 14 trung diém cua sgi day chi chuyén dong theo phuong thang dimg do khong co 0.95
ma sat. ’
Day ludn cang nén toa do cua vat trén thoa man: x=/(sSina 0,25
y=2(Ccosa 0,25
2 2
Phuong trinh quy dao cua vat la: 3 + ﬁ =1 0,25
Quy dao 1a mot nira elip. 0,25
2.a. | Thanh phan nam ngang ctia lyc cing day trén toan bo soi day 1a khong doila T, . 0,25
Tai d4u (2) ddy nam ngang, vat bat dau chuyén dong nén T, = umg . 0,25
Taiddu (1), T, =T,=umg;T, =Mg=2p(g 0.25
(
=T =\/(ﬂmg)2+4(p1fg)2 . tana =229 0,25
A4mg
T =T,
0,25
T, "1 T,=Mg
Mg
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Cau Néi dung Pi¢m
2.b. . ) pXlo | gxIo pXlo _ Xl
Xét doan day chiéu dai s bat ky nhu hinh; Do y=0 (TJ vas=90 (TJ
pgé{exlﬁ _e—x/b‘j 0'25
x5 -x/5
taco: tana = 1:9 _ P59 _ 2 _dy _[ef-e "
. T, T, dx 2
5 ex/6 _efx/ﬁ 2 0,25
T, = pgd =T = T+ (pu) =y(P90) +(pES) =J<pga)2 +[pg %)
0,25
pys =T, = umg =T = pg(h+8) = /(umg)’ +4(plg)’
J(um) +4(p)’ - um
s AS— 0,25
m) +4(pl
hoac h= (,u ) (,D) -0
p =
Cau I1 (4,0 diém)
1a. | Khi pittdng can béng: p,S = p,S+Mg (1),
trong d6 p, 1a ap sudt ctia khi trong xi lanh khi ndy, S = zRZ. T (1) cé: 0.95
M
p=ptg (2)
Qua trinh bién déi cta khi trong binh 1a doan nhiét nén:
PV =pV < pohy = phl, (3)
trong d6 h, 1a chiéu cao cta cot khi trong binh khi pittdng can bang: 025
=h :h0(1+ Mg jy
PoS
' \% V. h
Phwong trinh trang thai cia khéi khi trong xi lanh: PoYo _ Py ) Polle _ P . (3)
TO Tl TO Tl
trong d6 T, 1a nhiét do cua cot khi trong binh khi pittong cin bang: 025
L—l ]
T, =T, (1+ m} " @
PoS
1b. | Cong ma khi trong xi lanh nhian dwoc trong qua trinh doan nhiét:
m R p,h,S y
=AU =—*—(T,-T,)=—22>—(T,-T,), véi T, xac dinh theo (4), m,_ 1a khé&i
A r ?/_1(1 o) TO(}/—].)( 1 o) 1 1 (4), m, 0,25
lwong khi.
Cong do khi quyén thwc hién tlr thoi diém ban dau dén khi pittdng cAn bang:
;1
Mg | 0,25
Akq = PpS (ho - hl) = PoShy 1_[1"'_9)
PoS
Cong do trong lwc cua pittdng thwe hién tir thoi diém ban dau dén khi pittdng can bang: | 0,25
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Noi dung

Pieém

4

A, =Mg (h, —h,) = Mgh, 1—[1+%)7

0

2a.

Khi thém m, tai vi trf cin bang méi ctia hé: p,S =p,S+2Mg,  (5)
2Mg
s

-1

-1

M -t -1

+) Chiéu cao ctia cot khi: h, =h, (1+ ﬂj s h, [1+ 2Mg J ’
PoS PoS

do d6 ap suat cia khi trong xi lanh: p,=p, +

0,25

Khi pittdng 1éch khoi vi tri cAn bang m&i mot doan X:
+ Dinh lu4t 2 Niuton chohé m+M: p,S+2Mg—pS =(m+M)a=(m+M)x" (6)

0,25

¥ -y
+ Do p(hz—X)y = p2h27 = P=p, h2 =P, 1_1 ~ P, 1+7l (7) vi X << h2
h, — X h, h,

2

7 ~N 7 n n S
Thay (7) vao (6) va d& y dén (5) c6: —pZSyhi=2Mx & X +2p§/|—h7x=o (8)
2

2

0,25

1
Tir (8) ¢6 tan s6 goc cia dao dong: w = P25y = ( PoS + ZMQ) 2Mg '
2Mh, 2Mh PoS

-1

Nhw vay chu ky dao dong cua pittong T =27 2Mh, (1+ ZMSg ] ' ( P,S +2Mg )71
Y Po

0,25

Ta dinh nhe vat m [én M nén vi tri dat m 1én M chinh 1a vi tri bién:

-1 -1

Mg )” 2Mg |7
A=h-h=h||1+—| —|1+

vnn (o5 58

0,25

2b.

Khi pitténg & vi tri thap nhat thi chiéu cao cta cot khi trong xi lanh nhé nhat:

-1 -1
2Mg |7 Mg )7

h. =h —A=h,—-h +h, =2h,—h =h | 2| 1+ -1+ —=
min 2 2 hl 2 2 hl 0 { pos) ( posj

0,25

Khi xi lanh dirng yén khai lwong riéng va ap suat cda khi trong xi
lanhla p,va p,.Khihé quay 6n dinh chit khi trong xi lanh ciing L

quay tron véi toc do .
Xét mot phan tir thé tich dV gi¢i han béi hai mét tru dién tich 1aS
ban kinh lan lwotla r va r+dr.Ta co: e

[ p(r+dr)—p(r)]|S'=F,=p )Sdra)r_%_gﬂS'drwzr ro—»

0,25

2
vi p—gfl_l (9), Dan dén dp :ﬂRa'I)' rdr = p(r):p(O)exp(/stT rZJ

0,25

6/3




Noi dung

Pieém

= p(6)= p(0)exe| 4|

Vi khéi lwgng khi trong xi lanh khi xi lanh quay va xi lanh ding yén 1a bang nhau nén:
Ry 2

jp(r)dv =pV < 27zhlj p(O)eXp(% rzjrdr = phzRZ.

\ 0

U’ R 1
2

2RT 2 ’
exp M _ 1
2RT

T day c6: p(0)=p,

0,25

2p2 2
Do do6: p(r)=p, ﬂsz'?O 12 - exp(ﬂw rzj
(,ua) R: j_l 2RT

2p?2 2
Dwa vao (9) co: p(r):plﬂa) Ry 12 - exp| 22 2 |,
2RT (,ua) R j_l 2RT

Vay ap suat chit khi tic dung 1én thanh binh:

2p?2 2
HO Ro 1 HO Réj,trongdé p, = po+m_

p(Ro): P 22 eXp(
2RT exp[,ua) % j_l 2RT S

2RT

0,25

Céu III (4,0 diém)

la.

Ky hiéu r, (r,,t = 0) la vi tri ban dau khi hat & ry. Gia thiét cac hat chi chuyén dong theo
phwong ban kinh va khong vwot qua nhau, do dé tong dién tich & trong qua ciu ban
kinh r, (ro,t) khong thay doi theo thoi gian, theo Gauss:

47rr52(r0,t)E[rs(r0,t)]:—47szq(%’T = E[rs(ro’tﬂ:_rzlztl:t)(%ojs

S

0,25

t? rr (R

S

‘ d2r, | Ng?(r Y
Tw day suy ra phwong trinh can tim: m 5 s — k- (—OJ (1)

I'-s(rO’t)

2 2
Pt x(t)= hi 46 (1) Tasm d)igt) —k R3':'(§(t) @)

S

0,25

Nghiém x=Xx(t) cta (2) khong phu thudc vao r,,né duoc st dung cho tit ca cac hat

s ) 5 N
trong dam may. SO hat nam gitra 1&p 1 va 16p 2 khong doi va bang: ON = E(I’é - r031)

0,25

Mat dd hat & gitra hai 16p cAu & t bang:
3 3N re—r? 3N
n(t)= ON = S x> (1).
(®) 47z[r; (t)-r (t)] 47R* (ry, —r031)x3 (t) 4=R° (t)

Méat do hat khong phu thudc vao viéc chon hai lop 1 va 2, mat do nay la déu (vé khong

0,25
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Cau Néi dung Pi¢m
gian) tai moi thoi diém. Vé thoi gian, mat do nay gidm theo thoi gian theo ham x7°(t).
1b. | Lwc twong tac véi cac dién tich —q trong hinh ciu chinh bang lwc twong tac cia dién
tich —q v&i mot dién tich di€ém ma c6 dién tich bang tdng dién tich cla cac hat & tAm 0,25
hinh cau.
Pién tich tdng trong hinh ciu ban kinh R (khdng tinh dién tich - ) 1a Q =—(N -1)q. Khi
0,25
—(g chuyén dong dén r,r >R, —q cé van toc v.
Theo dinh luat bao toan nang lwong:
mv’ _k(N-1)g" k(N-1)g° _ _ 2k(N—1)q2[£_lj 0,25
2 R r m R r
r [2k(N-1)g°(r-R
_dr_ J2k( )q( j:dt= MR 2\/ L dr 0,25
dt m Rr 2k(N-1)g*\'r-R '
t:Idt:\/zk N-1)q \/ 0.25
= m—R{ /x(x—R)+RIn[x/;+\/x—R}} oR _R {4ﬁ+ln(3+2f)} 2
2k(N -1)q? R ¢ 2k( 1) 0,25
2a. | Xét ddicau bankinh R <r — r+dr <R, dién tich trong déi cau la:
da(r)=p(r)dv = Aa"'” r’dr = Adzr>“dr 025
r
R 3-a R
~Nq = [ Adzr®“dr = Adz ' _ Adn (R™*—RZ™).
3-a|R, 3-«
Ng(3-) No(3-) e
q(3—« q(3—« 1
A:_ 3-a 3-a jp(r):_ 3-a 3—a “a
4z (R¥“—Ry“) 4z (R¥“—Ry“)r
2b. | * bién trwong & trong va & ngoai ddm may, st dung dinh 1y Gauss, tim dworc:
1 Ng qu
Truong hop: 0<r<R,=E r=
g p RO ( ) 472'80 R3 R3 0125
Truwong hop: >R; E;(r)=0
Trwong hop: Ry <r<R; E,(r)=E, +E_;E, = k:\lzq
dg(r r)dv r)4zr’dr r)dr
St dung dinh ly Gauss: Ef(r+dr)—E7(r): a( )2 = p(r) —= p( ) 7[2 = p(r) 0.25
4drs,r Arg,r dre,r & ’
l-a
:>dE_(r)=Aa£:Ar’“dr:> E_(r):A " D
r‘-e & & l-a
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Cau Néi dung Pi¢m
1 A(rlfa _ lea) 1
= E (r)=kNg—=+———>-kNq—
- (1) a r? &(1-a) a R?
* Pién thé & trong va & ngoai dam may: r > R;=V,(r)=0
l-a 2—-a
R, <r <Ri=V, (r)=—[ Ng—+ 2" pldrec, = KNa,___Ar +Dr+C,
r’ gl-a r &(2-a)(l-a) 025
qu A(rZﬂZ _sza) 1
V,(R)=V,(R)=0=V = + +D(r—R)—kNg—
3( ) 2( ) 2() r 6‘0(2—0{)(1—05) ( ) qR
_ kNg kNg r?
0<r<R;V,(r)=—| R rdr+Cl=—R_g?+Cl
KNgr? (3kNg kNg) A(RI“-R*)
V,(R,)=V,(R,);V =— —+ — + +D(R,—R
(R) (R (1) -9 Ka ), AR E (R -R)
0,25
‘ Ng(3-« kN A R"™
Trong dé: A= qs(_ 2_ D=-| 142 _
4z (R™“-Ry“) R & l-a
Céu IV (4 diém)
Do mot mat gidi han cda thiu kinh 12 m3t phing nén tiéu cw thiu kinh véi ban kinh
1 .
congmdatloiRla f, R 0,25
n-1
F v
%\ & N
= AY I
P 4 0,25
| N
Fir \\‘?f
0 y
Theo hinh vé ta cé
cosH:R—_d 0,25
d=R-Rcosd=R(l-cosO);R=f,(n-1). 0,25
Khi U =0thi@ = 6, . D¢ day ctia thau kinh tai dinh 1a d = f,(n—1)(1— cos 6,). 0,25
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Cau Noi dung Pi¢m
2 | Xét trén mot doan chiéu dai tiép xdc cua mit
phang thiu kinh ta thiy cac lwc tic dung nhuw
hinh vé.
0,25
Tai trang thai 6n dinh ta c6
Fe +Fo +F =0, 0,25
F = Fcosé+F;. 0,25
Chia hai vé cho chiéu dai doan cong dang xét ta c6 o, =5 c0SO+ 0 ;. 0,25
Tinh thé tich chém cdu. Thé tich dQ cta lép cau chiéu day dz q
dQ=7zr2dz;r2=R2—(R—h)2=2Rz—z2 =S dz
3 dQ:ﬂ(ZRZ—ZZ)dZ 0,25
d d3
Q:de:jﬂ(ZRz—zz)dz = 7| Rd* ——
0 3
- Chuyén sang bién sé la géc bor véi chiy d = R—Rcos@ = R(1-cos0)
3 o 0,25
Lok (2-3cos@+cos’d) > R= 3Q - ’
3 7(2—3c0s 6 +cos” 0)
13
f = R — Tiéu cw thiu kinh théa min f = ! 3Q - .
n—1 n-1 7(2—-3cosd + cos® 0) 0,25
A Khoang bién thién tiéu cw 0.95
-KhiU =0 tacé f;=8,24mm. ’
-Khi U =80 V, f, =8,94mm. 0,25
Dién tich ctia chém cdu. Dién tich dS cta lép cau chiéu day dz: - ds=Rda
dS =2xrds =2xr.Rde;
r=Rcosg;
z=Rsinag = dz=Rcosada =rda
d 0,25
dS =27Rdz = S = [ 27Rdz = 27Rd
0
2/3
I3 % ~ 2o \ ’ \ 2/3 _1/3 Q .
- Chuyén sang bién s6 thé tich va goc bo S =2.3"" 7 (1—cos ) 5 ;
(2—3cos @ +cos” 9)
- Ndng lwong mat ngoai E =oS . Khi U =0 thi E; =0,1405mJ; 025
Khi U =80V thi E =0,1460mJ. Vay AE = E —E, =0,0055 mJ. ’
CAu V (4 diém)
1 | Biet cuong d6 cua chum laze phén b6 déu trén d6 rong cua chum theo phuong X, nhung
giam tuyén tinh theo khoang cach doc theo truc Oy tinh tir truc z tré ra nén bi€u thic cua I | 0 25
c6 dang | =b—aly| véi a,b>0.
I=I1,=b-ay, 0<y<2L 0,25
I=I1,=b+ay, -2L<y<0 0,25
Str dung diéu kién cuong do cia chum laze c6 gia tri cuc dai béng l,6 tdm cua chum tai vi | 0,25
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Cau Noi dung Pi¢m
tri y=0 tatim dugc b=1,.
b r I
Str dung diéu kién cuong do cuia chum laze giam dén 0 tai y =+2L ta tim dugc a = 2—;’_ . 0,25
L =1,1-2), 0<y<2L
. . |y| 1= 1o o) U= ys
Bicuthuccualla: 1=1, oL 0,25
y
l,=1,1+=), -2L<y<0
2= l+20) y
2a | Khi tia laze t¢i mdt bén cua lang kinh thi tia khic xa ra ngoai ing véi goc khue xa 6. 0.25
Theo dinh luat khuc xa anh sang: Sin @ = nsin a hay € = arcsin(nsin «) '
Bién thién dong luong ctia photon téi nira phai sau khi di qua lang kinh :
hf . - hf -
AP, = —?Sln(ﬁ—a)j +?[cos(0—a)—1]k
j va k 1a céc vecto don vi trén truc 0y va 0z. 0,25
sin(@—a) =sin@cos a —cos Asin o = nsin a.cosa —+1-n*sin® a sin«
cos(6— o) = cos@cosa +sin@sina = +1-n’sin® a cosa +sin fsin o
S6 photon toi mot don vi dién tich trén nira bén phai ctia mat day cua lang kinh trong thoi
gian At la: n, F;]?t trong d6 P, 1a cong suat chiéu sang t6i nira bén phai ciia ling kinh :
T y 0,25
P = J' lds = _[ |0(1—Z)Wdy ’
Yo Yo
> R= WL IW - [(yO+L) —y2]= 1w S 3_Y%
4 2L
Luyc tac dung lén lang kinh do bién thién dong lugng ctia photdn & nira phai gay rala :
= __MAD, _ RAt[hf
F=—"= n@-a +—1 cos(0—a)]k
! At hf At{ in(@-a)j [ (0-a)] 0,25
= IWL(3 vy,
F= - [4 ZLJ[sm(e @) j+[1-cos(6- a)]k]
Bién thién dong lugng ctia photon sau khi di qua nira trai cua lang kinh la:
hf . - hf -
Ap,, = ?Sln(é’—a)j +?[cos(<9—a) ~1]k 0,25
S6 photon toi mot don vi dién tich trén nira bén phai ctia mat day cua lang kinh trong thoi
gian At la: n, thAt trong d6 P,la cong suat chiéu sang t6i ntra bén trai cua ling kinh :
0 Yo 0 y Yo y
R= [ tds+[rds= [ 11+ |wdy+[1,|1-== Iwdy
~(L=¥o) 0 ~(L=¥o) 2L 0 2L 0,25
1 1
P, = IOW(L_ yo)+ IOW _[0_ (L- yo)z] + |0Wy0 - IOW _I:yg _O]
4L 4L
3 2 2 3 2
YD TV RIS L S0 RV RIS 7 | SRRTVTY [
4 2L 4L L 4L 4 2L 2L
Luc tac dung Ién ling kinh do bién thién dong luong cuia cac photon chiéu toi nira trai cua 025

lang kinh gdyrala:
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Cau Nai dung Pi¢m
= MAD, PAt[ hf
Fo=—2—P = 2| sin@-a +—1 cos(0—a)]k
2 At hf.At{ c n(0-a)j [ (0-a)]
- IWL(3 Y,y . , .
FZ_T[Z+Z_E [—sm(@—a)J+[1—cos(¢9—a)]k}
Luec tong hop tac dung 1én ling kinh 1a :
= IWL(3 vy,
F _T(Z ZL][sm(H a)j+[1-cos(0 - a)]k:|
I WL(3 'y, V¥ . - -~ 0,25
== — —sin(@—a) j +|1-cos(d—a)|k '
0(42L2L2|: (O=a)J+[1~cos(o-a)]K]
= I WL[ y, IWL[3 y?
—>F=""—|-224+ -2 Isin(@-a)j+->— 1—cos(0— a)lk
: [ : ZL} (0-a)+= [2 ZLZ}[ (0-a)]
Néu dich ling kinh khoi vi tri cAn bang mot doan y < L thi do ling kinh khong quay nén nd
chi chuyén dong doc theo tryc Oy, tai vi tri nay ta c6 :
2b IWL[ vy v? 0,25
F =—"—|-2+-2=[sin(@-
T [ L 2|_2} (6=a)
2
Doy < L nén c6 thé bo qua sb hang % bén canh sb hang %, tir d6 ta c6 phuong trinh
chuyén dong cho lang kinh theo truc Oy Ia F=-
0,25
Titc 12 ling kinh dao dong didu hoa véi chu ki T = 27, [— 0
[ W sin(@—«)

sin(@—a) = nsina.cosa —+/1-n’sin® a sina
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- Hai cudn day quan vudng géc nhau: mot cuén quan doc xuyén 161 goi 1a cudn diéu che, mot
cudn quan quanh thanh ngoai goi la cudn tin hi¢u.

Hoat dong:

Khi cho dong dién xoay chiéu c6 tan sé khong qua cao chay qua cudn diéu ché thi d6 tir thim
4 cua 15 bién thién theo thoi gian.

Dit bién tir cong tir vao ving tir truong déu do cudon Hem-hon (xem mo ta bén dudi) tao ra.
Lac do, gitra hai dau cudn tin hiéu xuit hién mot dién ap xoay chiéu c6 bién do E, ty 1€ thuan
v6i thanh phan cudng do tir trudng Hy doc theo truc cua 18i bién tir cong tir. Khi khong cé tir
truong ngoai (da khur tir trudng Trai DAt) nhung van gitt dong xoay chiéu trong cudn diéu ché, ta
thiy dién ap trén cudn tin hiéu ciing tit theo.

Cugn Hem-hon (Helmholtz):

Cudn Hem-hén 14 thiét bi c6 thé tao ra mot ving co tir trudng déu trong 10ng cua nd khi co
dong dién chay qua. Cuong dd tur truong do cudn Hem-hon tao ra li€n hé voi cuong do | cia
dong dién chay trong né theo cong thirc H = .1, trong d6 @ 1a hing sb.

1. Hay giai thich nguyén tic hoat dong ctia bién tir cong tir. Thanh lap coéng thirc tinh E, phu
thudc vao Hy.

2. Trong cong thirc tinh E, tim dugc ¢ y 1, hé $6 ty 1&€ duoc goi 1a do nhay cta bién tur céng
tur. Str dung céc thiét bi duéi day, hay néu cach b tri thi nghiém, thu thap va xu ly s6 liéu thuc
hanh dé xac dinh do nhay ctia bién tir cong tr.

Thiét b
- Bién tir cong tr;
- Cudn Hem-hon (d3 biét hé sd «) co kich thude du 16n dé cé thé dat bién tir cong tir vao trong
ving c6 tir truong déu;
- La ban;
- Nguon dién mot chiéu c6 thé diéu chinh hiéu dién thé ra, bién tro;
- Khuéch dai lock-in (1a mot dung cu co thé do bién do cua tin hiéu dién ap xoay chiéu c6 do
nhay cao, loc nhiéu rat tét, dién tro 16i vao rat 16n da dé coi 13 hé mach);
- Am-pe ké mot chiéu;
- May phét 4m tan c6 thé dat tin sd, bién d6 cua dién ap ra;
- Cac dung cu dé treo, cb dinh bién tir céng tr va cuon Hem-hon, céc day dan dién, day do.

IL P4p an - thang diém

Cau N§i dung Piém
Cau I (4,0 di€ém)
1. O,
0,
0,25
Xét phuong trinh mé-men tac dung 1én thanh ctra d6i voi truc quay O;. Ta co:
0,25
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Cau Noi dung Piém
R sind
—_ 2
N.d, = 2MgRsin@ — d,, = Rsin #=R-2 :%sin9=>N=%Rgf
, ~, R? R R
(*=R +T_2RECOSQ > (= E\/5—4c059
0,25
4Mg R ’
=N = TQE\/5—4COSG =2Mg+/5-4cosé
, 1 2 . 1 0,25
Taco U =§k(€—€0) —2MgRcosé véi [ =3 Rv5-4cosd
du 1 2k( .
=—==R 4Mg+kR——°]SIn0=O
de 2 [ \J5-4cosd 0,25
. 2k(
Cira c6 céc vi tri can bang tai: sin@=0va | 4Mg + kR ——Oj =0
8 ( J5—-4cos@
Can bang trong cau hoi tng véi truong hop sau, tai d6 ta co
du 2Rk(, sin® @ : C
= — =———"——>>0. Vay cin bang 1a can bang bén. 0,25
do%au_,  (5-4cos6)
do

2. Do tinh lién tyc ctia ham thé nang nén dé dang suy ra cin bang tai @ =013 can bang khong
bén va tr goc 6 =0 dén gbc can bang beén & khong con vi tri cén bang nao khac. 0.25
Khi m(? chot cura xe, chi can mot tdc dong nho, cira xe s€ troi tir can bang khong bén veé can ’
bang bén
Pé xe tu mo cira dén vi tri nam ngang, ta c6: 4Mg + kR _ &G 0 khi 6=6

' ' o J5—4cos0 °
‘= 4Mg hode (. — (4Mg +kR),/5—4cos 6, 0,25
20, o ° 2K
\5—4c0s6,

3. Nhu ta thay, khi truc pit-tng song song véi cira xe ta c6 vi tri cAn bang khong bén. Dé c6 5
co ché nhu cau hoi, ta can phai 1am vi tri cAn bang nay dich t6i vi tri 6, . C6 nhiéu cach dé 0,25
thuc hién diéu nay.

0,
0,
0,25

4. | et chuyén dong cta diém néi theo phuong vudng goc véi pittong ta cd @yl = @,Rcos 0,25

R? 2 ( —4
Tach: R —R? 407~ 2R0cos B => cos f= 2030 _ @ _ _ >—4coso 0,25
4 J5-4cos® @ RcospB  2(2-cosf)
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Cau Noi dung Pi¢m
4b.
E:%wa—MQZRcos¢9+%k(ﬁ—ﬁo)z 0,25
. . ST , dE
Ap dung dinh luat bdo toan nang lugng ta co: o =0
t 0,25
. d 2
|y, + Mg2Rsin 6.w1+a(k(ﬁ—€o) )=0
Iy +Mg2Rsin0+k(E—£—°szin6’—O 0,25
' 2 5-4cos6 ’
0 R :
k| -—=2———-—1-2Mg |Rsing
_( (\/5—40059 2} gj 0,25
=
I
CAu II (4 diém)
1 | Xét mot 1op Khi cé nhiét do xac dinh:
Co pV="RT = p=PL__PH 0,25
7 RT KkgN,T
Khi &p suét ctia 16p khi p > pc khi trong thanh binh khdng dwoc coi la chan khéng nén
o1 kT 0,25
J2d?zn  +/2d ‘rp
:>;(=1pcv\_/71=1MCV 8RT 12 1 q : 8kB,uT§Ep
3 3RT "\ zu N2d?zn 3+2zd*\ zN, 0,25
Nhuw vay khi p > p. thi hé s6 dan nhiét s& khong phu thudc vao 4p suit ctia 1&p khi (ng
vé&i doan MN trén hinh 2).
Hé s6 din nhiét cta 1¢p khi s& phu thudc vao ap suit khi khi trong thanh binh dt loang
d& duor coi 12 chan khong khi d6 4> (r, —r,) 0.25
Khi nay sé 18y 2=(r,-1,), 1
S 1 -— 1 8u ,
dan dén y==pc vA==pc, (I, —r ep, n
Z 3pv 3pv(2 1) 7Z'kBNAT p g | N
: 0,25
véi doan MH trén hinh 2. 114 ! ’
0 pc "p
Hinh 2
Tir digukién A2 (r,-1)=
KT kgT kgT 0,25
o —=—2(L-L)ops——=t——=2p =—F—=52>—. ,
J2d%zp (r-5) J2dz(r, 1) J2d%z(r, 1)
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Cau Noi dung Pi¢m
2a U N I L ,
Tai chinh gitra thanh binh khi cé nhiétdo T = =323K, trong d6 T,, T, nhiét do 0.95
nudc trong binh va nhiét 6 moi truong. Khi nay ta cé: pc = 1,67. 10-2mmHg.
+Khi p, =10mmHg > p,
= 1 1 —- 1 ¢ kg 1T wW 0,25
=> A= — > = pCNA=-——— 8K =1,397.10% —
J2d%zn 3 3J27d?\ zN, m.K
+Khi p, =10 mmHg < p,
= 1 — 1 8u s W 0,25
=>A=r-L=y,==—pCVA==pC, (I, =8,35.10° —
2 h =2 3,0\/ 3pv(2 1) 2k N,T mK
Nhw vy mét d6 dong nhiét qua 1ép khi chinh gitra thanh binh lan lwot la
h=n Lol =167, 7ﬂz
2~h m 0,25
. L-T, W
= = 1—
L=x. P m2
Nhin xét : j, << j;, vy khi ap suat cua khi trong thanh binh du nho d€ khi trong thanh binh
d}J:qc coi la chan khong nhu thi sy sy dan nhiét qua thanh binh rat it, vi thé dé binh gitr I}hiét 0.95
tot thi chung ta sé hit khi trong thanh binh sao cho khi trong thanh binh du loang dé tré ’
thanh chan khong vat 1y.
2b | Nhiét lugng truyén ra khoi 16p khi c6 ban kinh r; trong thoi gian dt bang voi nhiét lugng ma
nudc nong trong binh mat di trong thoi gian dt (hoc sinh c6 thé chon 16p khi ¢ ban kinh | 0,25
khéc van cho diém t6i da) = 6Q = 5Q"
=S ;(us.dt =-mcdT, & 1,ocg, SR, (r,— rl)Tt T 2zr,hdt = —medT, 0,25
r-r 3 mu rL-r
- dt __ 3mc V52 th 0,25
2pc,zr,h\(8RT, T, —T
Din dén t = — —mC P |, - T[T, = 203K 0.25
2pC, wrh \| 8Ky N, T,
Thay s6 vao, c6 t = 14,65 h 0,25
Cau III (4 diém)
la. | Mach 6n dinh, cac cuon dé}{ coi nhu cac dién tré thuan I, Ri M R I
c6 dién tré 1, 1,. Gia stir chiéu dong dién qua cac dién tr&
nhu hinh vé. o I, Lin
E 12 '
1, = -=2-0,2A 0,25
2 R2+r2 60 -|2 Rz N L2,r2 -
IA | [
« | L}
E
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Cau Noi dung Pi¢m
Rov, = — R, = 6002 |y = ——— = -2 20,27 0.25
R +1 PMR,
I=1,+1,=0,4A 0,25
IR 2 4
I1R1=I4r1:>I4:f=2ll;ll+l4=I3:>II:EA;I‘l:%A. 0,25
1b. | Tai thoi diém bat dau mo khoa K, t = 0 dong qua cac R
“n , . 2. , , 11 1 M Rs
dién tr¢ 1,1, chua kip thay doi, do do ta co: o
4 = g — 11
H — - " H L1,r1
i,(0)=0,2A;i(0) 3OA. | | ; ‘| 0.25
Xét dong qua cac dién tro tai thoi diem t bat ki. Gid su is R Lo,Iy
chiéu dong di¢n nhu hinh v€. Ta c¢6 hé¢ phuong trinh:
N
i+i+i,=0
LR =ir +Lji’ 1) 0,25
in+Li"=i, (R, +1r,+ R, )+ Li,
i =—i—1, . : .
. . . 0,2i"+90i +60i, =0
60i, = 30i +0, 2i' . _ o )
. ., o 2i,+100i, -0,2i'-30i =0 0,25
301+ 0, 21" =1001, + 2i,
i”" +530i"+ 27000i =0 (3)
Xéc dinh diéu kién ban dau doi voi dong qua dién trd .
. 4 . 0,25
i(0)=—;i"(0)=-120. ’
(0)=31(0)
\ —(265+5+/1729 |t —(265-5+1729 |t
St dung nghiém theo dé bai: i(t) = Ae ( ’ ) + Aje ( ) : 0,25
A - 1729 +127+/1729 A = 1729 -127~/1729 0,25
25935 25935
1c. | Giai dogn 1, do hién twong tu cam (xudt hién lan 1) dong i(t), cung chiéu (goi 13 chiéu
. . _ 4 : . , . 0,25
duong) voi dong dién ban dau i(0)=1, = 0 Do d6 dong i(t) dwong va s& giam den 0.
Giai dogn 2, khi dong i(t) =0, thi mot phan dong i, (t) (dang gidm) s& chay qua dién tr& T,
va phan con lai van tiép tuc chay qua R, luc nay i(t) nguoc chiéu duong (mang gid tri am)
va gid tri ting dan. Do hién tuwong tu cam (xudt hién lan 2) trong cudn day L, dé chong lai | 0,25

su ting cuong d¢ cua dong i(t), nén dong i(t) ting dén khi dat cuc dai va sau doi(t) giam.
Giai doan 3, dong i, (t) va i(t) cing gidm dén 0 khi thoi gian du 16n.
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Cau Néi dung Pi¢m
2. C
|
1
2 R VE
@ M 3
Rs Lo, 12 0 0,25
— PR (11111 W— Ui=Us Up I3
N
Uin =‘O, nén ta co:u. =Uu, =U,;U, =Uyg = Uy <:>l~JC =U,=U;;U,=U,,=U,
Gian d6 véc to cho mach dién c6 thé dugc bi€u dién nhu hinh vé:
o 1 1 1
Nhéanh mach thir nhat gom (C//Ry) nt Ry, néntaco: ——=—+—5
ZR1C R Zc
0,25
<\ .o AL L, IC ZLZ _ Rl _ Rl _
Tu gian do:tangp=—==— = =—=7 =L—=L=rRC (1)
u, L , c i Zc
U u, U
Mit khac U, :0:>UAM _Yue @ﬁz—za—zz—”
UAN UNB U3 Url3 Ul U3
R, Z R, (z.Y Z24R? r? Z2+R? R? R,R 0.2
2, R [_Zj :( rLJ SRS =h s =R S =n=-22 (2
ZlC R3 ZlC RS ZC ) Ri R3 ZC Rl Rl
. R,R
Thay (2) vao (1) va thay so: I, = I; 2 =36,67Q;L, =R,R,C=0,44H 0,25
1
Cau v
18) | F co dang F(g,,m,,e,7) = s2m’e’n° 0,25
Thir nguyén cta céc dai luong trong biéu thire 1a [&,]=C*M 'L°T?; [m,]=M; 0,25
[e]=C; [h]=M.LeT &, 025
Can bang thir nguyén hai vé
ML2T -2 — (CZM —lL—3T2 )a M ﬁc}/ (MLZT -1 )5 — C2a+}/M —a+ﬂ+(§'L—3a+25T 2a-6 0125
20+y =0
thu duoe hé phuong trinh : { ©F 0= 0,25
u dugc hé phuong trinh : 804252 ,
20 -0 =-2
Gisi hé thu duo 2 B=Ly=45=—2 Dodo F me’ g me’ 1
iai hé thu duoc a=-2;8=Ly=4:6=-2. Dod6 F = = -
' ' g e’ 32x%eln® n? 0,25
(Thi sinh c6 thé lam bai bang cach phan tich don vi do, néu diing van dwoc dii diém)
1b) | Photdn phat ra khi électron chuyén tir quy dao n vé trang thai co ban c6 budc song
4 __he 0,25
" En - El
4
E,-E= e 1—% > = 42ﬁhc
32reyh n m,e _i 0,25
327%eln’ n?
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Cau Noi dung Pi¢m
2a. | O nhiét d6 nhat dinh, cac nguyén tir chuyén dong voi toc d6 trung binh v theo cac hudng
khac nhau. Do nguyén tir chuyén dong, budc song cuia photOn phat ra tang hodc giam do | 0,25
hi¢u tng Doppler.
Khi ph6ton bay ra cung hudng véi van toc cia nguyén tu hidro, photdn thu duoc co budc
, c c—V 2
song A, =4, ,[— 0.25
c+vV
Khi photon bay ra nguoc hudng voi van toc cia nguyén tu hidro, photdn thu dugce c6 budc
, n C+Vv 2
song A" =4, |- 0.25
c—V
2 cC+V c—-V c+V c—-V
Do rong vach pho A4’ = /ln\/L — Ay — =4, (‘ /L — f—]
c—V cC+V c—V C+V
2v L 2v
—AAP =, ——— v<<c, lay gin dung ta dugc AA® ~ A —
¢t -V’ ¢ 0,25
s 2 2 A \ 2 , c \ N
(Thi sinh co the s dung dieu kién V<<C ngay tw dau tinh ra A, =21, (1—Ej va
n Vi) s, D 2V g A
A =4, 1+ c roi tinh dwoc AA, = A, — van dwoc du diem).
c
2b. 1 A e o /] B /]
Do bat dinh v€ nang lugng : AEAt>7% — AE > e Lay At=7 > AE>— 0,25
T
E= he —dE = —hci—/z1
AE A AL 025
Do bat dinh v& budce song: Al=1""= - AL 2 > (A4) ="
c 2rnCt mn 27Cr
2¢. | Néu nguyén tir hidroé ding yén khi phat xa ra photon, thi ndng luong toan phan cua nguyén
Lz hc
tir bién d6i AE = (m, —m',)c? = hf, = R
trong d6 mp va m', 1an luot 1a khoi luong nghi ctia nguyén tir hidrd truéc va sau khi phat ra
phoéton;
f.va A, 1a tan so va budc song cia photon phat ra khi nguyén tir hidrd duoc coi la dimg
yén.
Ning lugng clia nguyén tir dimg yén trude khi phat ra photon 1a : E =m,c’
Néu sau khi phat ra photon ma nguyén tir hidrd chuyén dong thi nang lugng twong dbi tinh 0,25

clia nguyén tir sau khi phit xara photonla E'=./p*c*+m'’c’

v6i pla dong lugng ciia nguyén tir sau khi phat xa ra photon.
Khi tinh dén chuyén dong giat i ctia nguyén tir hidrd thi tin s6 photon phat ra khdng con
la f, ntamala f.

Theo dinh luat bao toan dong lugng thi p = m
C

Theo dinh luat bao toan ning luong E'+hf =E — /p°c®+m '02 ¢ +hf = mOC2
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Cau Néi dung Pi¢m
— p’c®+m'*c* = (m,c® —hf)* - p*c® +m' 2 c* =mic’ —2mc*hf + (hf)?
o hf 2 2
Voichuy p=— —(pc)” =(hf)
C
2 12 4 ' 1
Cohf = (m—m%)c _(my+m’y)(my —m’y)c?
2m,c’ 2m,c’
— hf =AE|1- AE2 —>E=E 1- AEZ —>£:1— AEZ HA:L
2m,c A A, 2mgc A 2m,c 1 AE
5 0,25
m,C
—>1- y =1-|1- AE
2m,c
h h A.hc
Aﬁ,n = 2C = C hC = 2n
2m,c” - AE 2myc?— ¢ 2myc“A, —hc
(Thi sinh ¢6 thé sir dung cdc cong thire co hoc co dién dé gidi van dwoc di diém )
‘ Cau V (4 diém) ~
Kpi c6 dong dién xoay chi€u chay trong cudn dieu che, 161 tir s€ thuc hién duong tur tré. T
tré cua 181 trong mot ntra chu ky c6 the chia lam hai giai doan. Giai doan chua bao hoa va
1 giai doan bao hoa. 7 ’ ’ 7
O gia}i doan chug bao hoa, fi(f) tir tham tuwong doi cua 15i rat 16n. O giai doan bao hoa thi do
tu tham tuong doi cua 161 bang mot.
Nhu vay, bang cach dicu che, ta da lam cho d6 tur tham cua 161 phu thudc vao thoi gian. 0,25
Khi tan s6 dong diéu ché khong 16n, suat dién dong cam g trén cudn tin hicu la:
dB 0,25
e(t) = — :
(t) pm
d H d
e(t) =N.S.M=N.s.%ﬂx.ﬁ 0,25
dt dt
An 4 du,
Bién d6: E, =N.S.,. o H, =k.H, 0,25
Nhu vay ta théy, suat dién’d(f)ng xuat hién trép cudn ”tin hiéu ty 1€ thudn vai tur truong ngoai 025
H,. Day chinh l1a nguyén tac hoat dong cua bién tur cOng tur. ’
Xac dinh do ’nhg’y cua bien tu:
5 |- Budce 1: Két noi h¢ do:
+ bat cuon Hem-hon vudng goc voi phuong Bic-Nam dinh huéng boi la ban. 0,25
+ Dit bién tir vao Vung c6 tir trudng déu bén trong cudén Hem-hon.
+ N6i may phat 4m tan vao cudn diéu ché dé phat dong diéu ché cho bién tu. 0,25
+ N&i lock-in vao cudn tin hiéu dé do E,. 0,25
+ Nbi cuéon Hem-hon ndi tiép véi Am-pe ké r6i mic vao nguon mot chiéu dé cap dong | 0,25
tao tur truong trong cudén Hem-hon.
- Budc 2: Hiéu chinh dé cuc dai hoéa bién do tin hiéu E, do duoc trén lock-in:
+ Giir nguyén dong qua cuén Hem-hon. Dong nay phai dii 16n dé do dugce E, trén lock- | 0,25
in rd rang.
+ Song song héa tir truong ngoai do cudc Hem-hodn tao ra véi truc cam bién: thay dbi | 0,25
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Ndi dung Piém

goc dinh hudng cua bién tir dé tim vi tri sao cho E cuc dai.

+ Tim dong diéu ché thich hop: Diéu chinh méay phat am tan dé¢ E, do dugc cuc dai. Can
lam c4c bude sau (Hoc sinh trinh bay mot trong cac cach tdi vu sau duoc t6i da ¥ nay):

+ Thay doi tan s6 phat cia may phat am 0,25

+ Thay doi bién do phat cua may phat am tan.

+ Thay d6i bién do phat cia may phat am tan.

- Budce 3: Tién hanh do dac.
0,25

Dong dién qua Cuong d9 tur Bién d¢ suat dién dong Bién d¢ trung binh
cudon Hem-hdn (1) truong ngoai cua cudn tin hi¢u.

| H=al E E

] 0
Lan | 0,25
Lan 2
Lan 3
Lan 1

m

- Budc 4: V& do thi E, (H ‘) Néu khong khir duge hét hodc khong khir tir truong Trai Dat
thi db thi gét truc hoanh tai diém khéc khong. Tuy nhién diéu nay khong anh hudong dén do
doc cua do thi nén van chap nhan.

EA

0

0,25

0 >
/_HEX Hyx

- Budc 5: Do nhay ctia bién tir chinh 1a hé s6 goc ctia do6 thi nay. Néu phuong phép tinh k

bang d0 thi. Yéu ciu thi sinh nim dugc cac bude xir 1y s6 liéu bang do thi. 0,25
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BO GIAO DUC VA PAO TAO KY THI CHON HQC SINH GIOI QUOC GIA THPT

PE THI CHINH THUC NAM HQC 2019 - 2020
Mén: VAT LI
Thoi gian: 180 phut (khong ké thoi gian giao dé)
Ngay thi thir nhat: 27/12/2019
(Pé thi c6 03 trang, gom 05 cau)
Cau | (4,5 diém). ‘ ‘ ‘

Mot co cau co khi thanh truyén - tay quay nhu Hinh 1. Tay quay OA ij Chié‘u dai r va quay deu Voi
van toc goc o quanh truc quay co dinh O, chieu quay cung chiéu kim dong ho. Thanh truyén AB c6
chicu dai ¢ va diém B ¢ dau thanh gan véi con truot ludn chuyén dong thang trén mét ranh nam ngang.
Xét trong hé quy chi¢u gan véi mat dat, ta can xac dinh cac
dac trung dong hoc cua thanh AB.

1. Tai thoi diém tay quay OA t6i vi tri c6 goc OAB :g,

hay xéc dinh: ‘
a) Van toc v, cua dau B.
b) Van té¢ goc m,, cia thanh AB.
c) Gia toc @, clia dau B va gia téc goc y ., cua thanh AB.
Ap dung bang s6 tinh v, .5, 85, 7 g VOI CAC gid tri r=10cm, o=>5rad/s, / =30 cm.

2. Khi tay quay OA tai vi tri ing vai géc ¢ = BOA = g hay xac dinh:

a) Gia toc a, cua dau B.

b) Gia téc goc v, cua thanh AB.

¢) Vi tri M va N trén thanh AB tuong tng véi diém c6 gia toc I6n nhat va gia toc nho nhat. Xéc
dinh gia toc cua cac diém do. ‘

3. Khao sat chuyén dong cua dau B cua thanh AB theo thoi gian t:

- X 4 .2 N , - 2 e e .
a) Viét phuong trinh van toc v, cia diem B theo thoi giant voi 0<t < —n, chon goc thoi giant =0
®

khi ¢, =0.
b) Co céu co khi trén can co diéu kién gi dé con trugt dao dong diéu hoa?

Cau Il (4,0 diém).

Mot Tuong khi 1i tuong c6 ndi ning ti 1é thuan véi tich ap suét va
thé tich thuc hién chu trinh 1-2-3-4-5-1 trén gian dd p-V nhu trén P | 2 4
Hinh 2. Biém 3 la giao cua hai doan thing ndi giita cac diém 1, 4va P2
2, 5. Noi nang tai diém 2 bang noi ning tai diém 5. Thé tich V2 gap

hai 1an thé tich V1. Nhiét d6 tai diém 1 1a T1 = 100 K. Biét chét khi 0
1
trén khi thuc hién theo chu trinh 1-3-5-1 thi hiéu suét Ia %

1. Tinh nhiét d¢ tai cac diém 2, 3, 4, 5. 0
2. Tinh hiéu suét chu trinh 1-2-5-1.

Cau 1l (4,5 dgiém).
Phan 1. Nghién cizu cdu tgo nguyén tiz:

Dau thé ki 20, dé kiém tra tinh “dtng din” cua md hinh nguyén tir “mat man” do Tém-son dé xuat,
Gay-o va Mat-xden (dudi sy huéng dan cua Ro-do-pho) da tién hanh bin pha cac I kim loai mong bang
cac hat o phong xa ra tir khi radi bromua (RaBr2). Theo nhu tién doan, voi dong nang 1én toi hang MeV,
tit ca cac hat o S& xuyén qua tat ca céc 14 kim loai chan no. Tuy nhién, két qua cua cac thi nghiém lai cho
thdy van c6 mot s6 hat a bi léch di so véi phuong chuyén dong ban dau nhitng goc rat I16n, tham chi co
hat con gan nhu quay nguoc tré lai. Piéu ndy ching to hoic 1a (1) cac hat nguyén tir phai rat ctng,
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Hinh 2.



khong gl xuyén thung dugc nd hoic 1a (2) hat nhan caa ching phai that nho dé tao ra dwoc mot dién
tredng rit manh, du stc dy lui duoc cac hat mang dién c6 dong nang cuc lon.

Xét truong hop hat nguyén tir theo mau Tém-son, nguyén tir dwoc coi nhur nhitng qua cau cung.
Chiéu dong hat a c6 luu lugng lo (hat/s), tiét dién déu S rat bé, vé phia
14 vang (khéi lugng riéng p) di mong cd bé day §. Coi sy va cham giira
hat o v&i nguyén tir vang 1a va cham dan hdi gitra qua cau c6 khoi
luong m_, dwong kinh d, dong nang T, dudi khoang nham b véi qua
cau c6 khéi luong M, dudng kinh D dugc gitt ¢b dinh nhu Hinh 3. Coi

mai hat o chi tn xa trén mot hat nguyén tir vang. Sau va cham, cac hat
a tan xa dudi goc tan xa 0. Hinh 3

1. Hay xac dinh géc tan xa 6 cuaa dQng hat a.
2. Tim mat d6 dong tan xa toan phan J cua cac hat o dudi goc tan xa 0 & vi tri khi da di xa tim cua
nguyén td M mot khoang r >>D+d. Thuc nghiém cho thay mat d6 dong hat tan xa toan phan J ti 1€

. .. 0 . £ 0 n s LA ) N z A L Y A X A
nghich véi sin* (Ej So sanh két qua tim dugc vai ket qua thuc nghiém, c6 nhan xet gi vé mau nguyén

tor TOm-son?
Phan 2. Nghién cizu cdu tao hgt nhan nguyén ti:

Khai niém hat nhan nguyén tir dugc dé xuat bai nhém ciia Ro-do-pho, sau d6 dua trén su tuong ty
gitra hat nhan va giot chat long hinh cau théng thuong, mau giot chat 1ong ra doi bo sung dé hoan thién
hon. Theo mau giot chét long, khéi luong va dién tich ciia hat nhan duoc coi la phan bd dong déu bén
trong mot qua bong c6 ban kinh nhat dinh va “chat long” nuclon duogc dic trung boi tham s6 ¢ twong
tu nhu hé s6 cang mat ngoai cua chat long.

Cho hat nhan nguyén tir chira A nuclon, cu thé 1a Z hat proton va (A - Z)hat notron. Gia thiét rang
mai nucldn (tc proton va notron) ¢6 ciing khéi luong m. Thé nang tuong tic W, (A, Z) cua cac nuclon

c6 thé duoc md ta boi cong thac ban thuc nghiém Vay-xac-co:

A 2
w2 (2 i Zj
Wp(A,Z) =—o,A+0,A™ + 0, A3 +a, A

Trong d6 o, =15,8 MeV; o, =16,8 MeV; a, =0,72 MeV; a, = 23,5 MeV. M3i sb hang trong cong
thirc wng véi cac phan thé nang twong tac dong gop vao W, (A, Z) dudi dang thé nang tinh dién, thé
nang mat ngoai. .. ’ )

Vay-xac-co ciing nhan thay ban kinh cua hat nhan nguyén tir R(A) phu thudc vao so lugng nuclén
A trong hat nhén theo cong thic: R(A) =R, A véi R, 1a mot hang so.

1. Hay xé4c dinh thé nang tinh dién cta qua cau hat nhan. Ban s& tim thay mot hé thic ¢ dang
W, =k,Z*A". Hay x4c dinh cac hé s6 ko va h.

2. Tim gia tri bang s6 caa hang sb R,, khdi lugng riéng hat nhan p,,hé s6 cang mat ngoai ¢ cua
“chét long” nuclon.

Cau 1V (4,0 diém).

Mot ong ngam co6 cac dac diém sau: Vat kinh la mot thau kinh mong c6 tiéu cu f, =1m, duong
kinh ria D, =10cm. Thi kinh dat dong truc véi vat kinh. Ong ngam c6 sé boi giac khi ngam ching &
vo cuc 1a G =20. Nguoi quan sat c6 mat tot, mat lubn dat sat thi kinh dé quan sat vat trong trang thai
ngam chimg ¢ v cuc.

1. Thi kinh la mot thau kinh hoi tu. Xac dinh tiéu cu cua thi kinh.

2. Thi kinh 1a mét hé gom hai thau kinh hoi tu c6 tiéu cu lan luot la 2a va a, ¢6 cung duong kinh ria
D, =2cm, khoang cach gitra chung la 1,5a. Mat dat sat thau kinh co tiéu cu a. SO boi giac cia ong
ngam khi ngam ching ¢ vo cuc van la 20.

a) Xac dinh a va khoang cach tur vat kinh dén mat.

b) Str dung 6ng ngam quan sat mot doan tau c6 chiéu dai ¢ =25m ¢ cach xa L =5km. Biét doan
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tau chuyén dong thang déu theo quy dao vudng goc véi tryc chinh va cit duong kéo dai caa truc chinh.
Thoi gian tir khi phat hién doan tau dén khi doan tau di ra khoi treong nhin caa kinh 1a t=10s. Tinh
téc d6 chuyén dong cua doan tau.

Cau V (3,0 diém). ‘ , , ,

Nam 1905, Anh-xtanh da de ra thuyet twong doi hep. T6i nam 1907, Anh-xtanh tiep tuc xay dung
thuyet twong doi rong ma ndi dung co ban cua nod la thiet 1ap moi quan hé gitra tinh chat cua khong
gian - thoi gian va vat chat. Ngay tu khi ra doi, thuyet twong doi rong da cho nhitng h¢ qua c6 tinh
cach mang trong nhan thic cia con ngudi vé thé gidi khéch quan, nhiing hé qua nay da duoc thuc
nghiém xac nhan. Mot trong nhiing h¢ qua quan trong cua thuyét twong ddi rong 1a tién doan “hién
tuong dich chuyen d6” do trudng hap dan: tin sb cua phdton s& bi thay doi khi n6 chuyen dong trong
truong hap dan. Xet chat che thi chi co thé thu dugc h¢ qua nay tur thuyét tuong dbi rong, tuy nhién
bang lap luan “co dien” str dung dinh lut van vat hap dan cua Niu-ton va thuyet twong doi hep, ching
ta cling co thé nhan duoc két qua twong doi phu hop.

Mot ngoi sao ¢ rat xa Trai Pat, coi nhu ding yén so véi Trai Bat. Mot chum photon A co tan sof,
duoc phat ra tir bé mit ngdi sao d6 va hudng vé phia Trai Pat. Khi ¢ rat xa cac thién thé, chum photon
Acotansof,.

Biét Trai DPét cd khdi lugng M,, ban kinh R,, ngdi sao co khdi lugng M, ban kinh R. Hang sé hap
dan Ia G, téc d6 anh sang trong chan khong la ¢, hang s Pling 1a h.

1. Xéc dinh tan so f, theo f,.

2. Trong qua trinh di vé phia Trai Dat, chim phétdn A duoc cam bién caa tau tham hiém Voyger |1
ghi nhan c6 tan so la f; (co su sai I¢ch gitra f, va tan so f, do hi¢u ung Bop-ple). Khi d6 tau dang roi xa
Trai Dt véi téc do v va hudng vé phia ngdi sao. Thong tin gia tri tan s6 f, dwoc tau gui vé Trai Dét.
Chum phéton A khi toi Trai Dét lai dugc cac tram quan sat ghi nhan c6 tan sé 1a f,. Tim téc do v cia
tau Voyger Il theo céc gié tri tan s6 cia chiim photdn A ma con ngudi nhan duoc.

e Thi sinh khéng dwoc Sir dung tai lieu.
e Giam th; khéng giai thich gi thém.
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BOQ GIAO DUC VA PAO TAO KY THI CHON HQC SINH GIOI QUOC GIA THPT

PE THI CHINH THUC NAM HOQC 2019 - 2020

Mon: VAT LI
Thoi gian: 180 phat (khéng ké thoi gian giao dé)
Ngay thi thir hai: 28/12/2019
(Pé thi c6 03 trang, gom 05 cau)

Cau | (4,0 diém). v

Chung ta xem xét ddc di€ém mot xe 0 0 tai duge mo hinh hoa sau day:

- Lop xe khong bién dang, khi xe di chuyén trén mat phang ngang

ciing, ma sat lan co thé,bé qua._ ’ o G
- Than xe - mot khoi hop dong nhat; truc banh xe duoc két noi vai 5

than xe bang hé thong giam xac (bon 16 xo). <

- B§ cting cua tat ca cac 10 xo la nhu nhau va nhu vay khi xe dang ER
dung yén trén dwong nam ngang, 10 xo bi nén vagi @6 bién dang la Hinh 1a.
X, =10cm.

- O trang thai can bang, trong tim G cua xe ndim & do cao h =0,54 mso véi mat dudng va & trung
diém khoang céch giita cac banh xe. Khoang cach gitta hai truc banh trudc, sau cua xe 1a d =2,25m.
Khoang cach gitra hai banh xe & mdi truc déu bang nhau va bang b=1,80 m (Hinh 1a va 1b). Khéi
luong cua banh xe, hé théng giam xdc va céc truc xe khong dang ké; khéi luong tong cong cua than xe
M =1800 kg. Cap béanh sau cua xe duoc ndi véi dong co, 1a cac banh xe phat dong (cip banh trudc
khong tuwong tac véi dong co). Cong suat toi da cua dong co
P =112,5KkW.

- Hé s6 ma sat truot giira cac banh xe va mit duong pe = 0,70. Hé
s6 ma sat nghi téi da giira banh xe va mat duong pn = 0,75. Lay gia
toc trong truong g =10 m.s™.

1. Xe khoi hanh, tang toc trén dwong nam ngang: [« 5 >

a) Giai thich tai sao trong qua trinh tang toc, giam x4c sau cua xe Hinh 1b.
chiu lyc 16n hon giam xo6c¢ trudc.

b) Trén mot doan duong théng co gisi han téc d6 toi da 100 km/h, xe khei hanh, tang toc va di
thang. Xe c6 hop sé tu dong 6 Cap, cap 1 tuong (g van toc nho, cac cap s6 cang tang, toc do xe cang
I6n Gng vei cung mot cong SUat ma dong co thyc hién. Coi rang ngay sau khi xe chuyen dong, trong
qua trinh tang toc, khoang thoi gian dau hop sé & cap 1, ¢éng suat may duoc ting dan. Trong thoi gian
tang toc nay, d6 nén cta cac giam XGc gan vao truc sau on dinh 1a x, =12 cm. Khi xe ¢ van tdc dat

gia tri V, =2,8m/s hop sb xe s& dugc tu dong tang cap sb tir 1 1én 2 va téc do xe tiép tuc tang dan
cling Véi viéc ty dong tang cap s6 cho dén cap sé 6. Trong qua trinh tang toc tir cAp s6 2 1én dén cap sb
6, cong suat may duoc gitt nguyén bang mot nira cdng suat cuc dai (gitr toc do quay cua dong co on
dinh). Khi t6i cap sf} cao nhat, téc do xe duoc gitr R
khong doi ¢ gia tri toc d6 gidi han t6i da cua duong
xe chay. Xac dinh thoi gian dé xe dat téc do gigi han
t6i da ctia doan duong xe chay.
2. Xe chuyén dong déu vao khic cua:

Xe chay déu vao khic cua cia mot doan dudng
cao toc (¢ Viét Nam) 1a duong hai chiéu c6 dai phan : :
céch cung (kich thudc dai phan cach co thé bo qua). Hinh 1c.
Tong bé rong mit du:orng & 16 m. Mat duong nam
ngang. Poan dudng thiét ké ¢ ban kinh cua tinh tir tim dwong 12 R, =120 m. Xe chay vao khuc cua
theo chiéu tir A dén B (Hinh 1c). Xe ludn chay & vi tri chinh gitta lan duong xe dang chay.

a) Xac dinh toc d6 toi da cua xe khi qua khic cua ma khdng xay ra su truot va lat xe.

b) Tinh gdéc nghiéng o cua than xe so véi mat duong khi xe vao khic cua véi téc do téi da tinh
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duoc ¢ trén. Déanh gia trong thuc té cac tac dong 1am ting o khi xe vao khic cua va anh huéng cua a
doi vai su an toan cua Xxe.

Cau Il (4,0 diém).

Trong nhitng ngay khd va c6 gid, quan 4o phoi nhanh khé va nudc bay hoi nhanh. ——————__
Dé hiéu hon vé qua trinh bay hoi, ta xét mé hinh don gian 1a mot céc mong bang kim
loai dang hinh try duong kinh d = 7,5 cm, chiéu cao l1a H = 8,0 cm dung nuéc. Moi
truong 12 khi quyén co nhiét d¢ to = 27°C, ap suét Po = 1,0.10° N/m? va dugc coi la | ————| H
khong ddi. Ap suét hoi nuoc bao hoa & nhiét do da cho 1a Po = 3,6.10° N/m?2. Bidt r
rang ¢6 n = 3,6% phan ti hoi nudc di tir hoi vao nuéc bi giit lai. Do am ti dbi cua !
khong khi 13 a = 70%. Cho biét s6 va cham Z cua phan tir khi 1én mot don vi dign ~————
tich trong mot don vi thoi gian phu thudc vao mat do phan tir khi n va tée do trung Hinh 2.

binh V cua ching dang Zzinv. Nudc c6 khdi lwong mol n=18.10" kg.mol™, khéi luong riéng

p=1,0.10° kg.m. Hang s6 khi R =8,31J.mol™".K™, s6 Avogadré N, =6,02.10% nguyén tia.mol™.

1. Coc day nudc, mdi truong co gid. Tinh khdi luong tat ca cac phan ta hoi nudce bay ra tir bé mat
nuéc & nhiét do da cho vao moéi trudng trong mot don vi thoi gian va tinh téc d6 thay doi chiéu cao cua
muc nudc.

2. Xét thoi diém chiéu cao cot nudc trong cde 1a ho = 3,5 cm, méi truong khong cb gio. Do ¢ su
khuéch tan cta hoi nuéc nén dp sut riéng phan cua hoi nuéc ¢ sat bé mat thodng nho hon ap suat hoi
bo hoa mét it. Trong coc hinh thanh trang thai phan bd on dinh cua cac phan tir hoi nudc theo chiéu cao.
Cho biét qua trinh khuéch tan phan tir hoi nude theo phuong Ox tir noi c6 mat do cao dén noi c6 mat do

J , AN , .z P . , A ca s 3 n
thap c6 dang AqQ = D.A—.AS.At; trong d6 AQ la s6 phan tur hoi nudce truyén qua dién tich AS nam vuéng
X

. . . An A a A . :
goc vai truc Ox trong thoi gian At, ™ la d6 bién thién mat d6 phan tir hoi nude theo phuong Ox. HE s6
X

khuéch tan phan tir hoi nudc trong khdng khi ¢ diéu kién d cho 1a D =3,5.10° m2s™.
a) Xac dinh do am ti doi ctia khdng khi & ngay sat mét thoang ciia nudc.
b) Tim toc do thay doi chiéu cao cia myuc nudc.

Cau Il (4,0 giém).

Xét hién twong dién tir xay ra khi mot hoac nhiéu khung day dan Yy,
hinh vudng di vao ving c6 tir trudng khong déu. Trong ving khdng B, © B r
gian Oxy, chi ving c6 toa d0 X >0 mdi c6 tir truong. Phuong tir L '
trudng vudng gdc voi mat phiang Oxy, huéng vao phia trong mat |
phang nhu trén Hinh 3a va 3b. Sy phu thudc vao thoi gian t va toa do
x cua cam ung tir 1a B, ,, =B, +ax+pt. Pon vi thoi gian t 1a gidy. A A

(x,1) ! X

Bova a, B 1a cac hé s6 duong. Bo qua d6 tu cam cua khung day. 5 >
O thoi diém t=0, canh AB cua khung diy trung véi truc Oy. Hinh 3a.

Khung day dan chuyén dong doc theo truc x véi van téc khong doi

V tir viing khdng gian khdng c6 tir truong di vao ving khong gian co tir trudng. Biét rang hai canh

ciia mdi khung song song Vi truc x déu c6 dién tré r, hai canh con lai vudng géc véi Ox cé dién tré 2r.

Mit phang cia khung ludn song song véi mit

phing Oxy. Cac truong hop khao sat dugc thuc N

hién lan luot nhu sau: ‘ By Bui B B @ Buy
1. Mot khung day hinh vuéng, chiéu dai moi

canh cta khung 1a b dugc kéo déu vao ving co tur

truong (Hinh 3a): ) ) An Ani A; A
a) Viéet bi€u thuc xac dinh suat dién dong xuat

hién trong khung. o .
b) V& do thi mo ta sy bién doi cuong do dong
dién trong khung theo thoi gian t.
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2. Mach khung v6 han tuan hoan duoc kéo déu vao ving tir trudng (Hinh 3b):
Khung day gém n hinh vudng néi trén ABB,A,, A BB,A,, .., A B, B A tao thanh mach luéi

nhu Hinh 3b. Biét dién tr¢ do gitra hai diém A,B 12 R, = C.r vé6i C 1a hang sd.
a) Xac dinh C.

b) Xac dinh cuong do dong dién chay qua AB khi 0<t< va :

Ap dung béng s6 voi: Bo=0,1T; a=0,5 T/m; B=0,05T/s;b=10cm;t=2,5s;r=1,0Q;V =5cm/s.

Cau 1V (4,0 diém).

Trong thi nghiém giao thoa Y-ang trong khéng khi, khoang cach gita hai khe S1S; la a = 0,5 mm.
Man quan sat A cach S1S, mot khoang D = 2 m. Khe sang S (c6 bé rong rat nho) song song, cach mit
phang chira hai khe S1S2 mét khoang do = 1 m.

1. Khe sang S cach déu hai khe SiS;. Chiéu khe S bai anh sang tring c6 budc song A
(0,4 um <A <0,75 um). Tinh s6 biic xa cho van téi va sé biic xa cho van sang cach van trung tam

mot khoang x = 10 mm. Tim khoang cach Ién nhat tir van trung tam dén vi tri ma tai d6 c6 va chi c6
hai burc xa cho van sang.

2. Chiéu sang khe S béng anh sang don sic co budc song A =546 nm. Ban dau khe sang S cach déu
hai khe S1S,, nguoi ta bat dau dich chuyén tinh tién khe S theo phuong song song v&i mat phang chira
S1S> thi thay khi khe doi mot khoang e c6 mot van ti thé chd mot van sang lién ké cua nd. Lac nay
ngudi ta khoét rong khe S cho dén khi bé rong cua khe S bang 2e. Tinh e va IGc nay trén man A sé
quan sat thay gi? Giai thich.

3. Trong mat phang chira khe sang S song
song véi mat phang chira hai khe S1S», ngudi ta
thém mot khe sang S'dat song song véi khe S.

Hai khe sang S va S'cach nhau mot khoang b. WM
. b (S)rl 0
S

AX

Hai khe nay c6 vi tri O’S’:O’S:E (Hinh 4). =1

. _ . S, A
Kich thuge be rong hai khe S va S'la nhu nhau « sle >
va déu rat nho. Chiéu anh sang phan cuc phing do D
c6 budc séng A vudng goc vaoi mat phang chia Hinh 4.

hai khe S va S'. Biét dao dong sang phat ra tur

v
s6ng, o 1a tan s6 anh sdng, Eo 1a bién do dao dong sang, t 1a thoi gian. LAy vj tri van trung tam Iam goc
toa d9, hdy xac dinh cuong d6 sdng tai van trung tdm va tai diém M céch goc toa do mot khoang céach
la x theo cuong do sang lo cua anh sang nguon téi khe Sva S'.

Cau V (4,0 diém). Xdc dinh hé so dan héi k ciia 16 xo.
Cho céc dung cu sau:

- Mot 16 xo nhe 1am bang vt liéu dan dién, ban dau & trang thai nén c6 cac vong 16 xo sit nhau. Lo
x0 ¢ N vong, dién tich mdi vong day 1a S, chidu dai 16 X0 16n hon nhiéu so véi dudong kinh vong day.
Lo xo0 ¢6 hé sé dan hoi 13 k chwa biét va can phai xac dinh;

- Mot ) vat gia trong c6 khdi lugng chua biét;

- Mot ngudn dién mot chiéu khong ddi, chua biét hiéu dién thé;

- Mot bién tré, mot ampe ké, mot thude do do dai;

- Day ndi dién, khda K, khop ndi, day treo, gia dd can thiét.

Yéu cau:
1. Néu so dd bd tri thi nghiém va xay dung cong thire can thiét dé xéac dinh k cua 16 xo.
2. Trinh bay cac budc tién hanh, bang thu thap s6 liéu va cach xu ly s lidu dé xac dinh k.

d) s A e A
nguon tai diém cach nguon mot khoang la d c6 dang E=E, cosw(t——j véi v la toc do lan truyén

e  Thi sinh khong dwoc Sur dung tai liéu;
e Giam thi khéng giai thich gi thém.
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HUONG DAN CHAM DPE THI CHINH THUC
Mon: VAT LI
Ngay thi thit nhat: 27/12/2019
(Hwéng dan chdm gom 07 trang)
I. HUONG DAN CHUNG
1. Giam khao cham dung nhu dép 4n - thang diém cua Bo Gido duc va Dao tao.
2. Néu c6 cau nao, y nao ma thi sinh c6 céch tra loi khac so véi dap an nhung ding thi van cho diém
t6i da cua cau, y d6 theo thang diém.
3. Giam khao khong quy tron diém thanh phan caa timg cau, diém cua bai thi.
IL. PAP AN - THANG PIEM

Cau | (4,5 diém).

1.a) | Khigoéc OAB=§: Xac dinh v :

- Xét tay quay OA, tinh dugc v, =wr=0,5 m/s 0,25

- Xét thanh AB: AB la vat ran, c6 hé thic lién hé: v, = v, cosa 0,25

2
SR =V, =V7A\/ez T =or 1+;—2 - 0'5;/1_():0,53 m/s

0,25
1.b) | Xac dinh van toc goc o, cua AB

- Xéc dinh dugc tam quay tuc thoi tai P (Hinh ve), P
chiéu quay nguoc chiéu kim dong hd N

22 PN
- Nhan xét hinh hoc tinh dugc PA = — N

r I 0,25

LA
B AO
- r* 5

-Vi v, =0, PA= 0 = 7%= rad/s 0,25

1.c) | Xac dinh d; va y,g cua thanh AB

dp =dg +8yp +ap(")
cac véc to gia toc thanh phan c6 huéng nhu hinh vé. Do I6n
cic giatocia, = @’r; A, p = Wag-AB; a5 =7Yas-AB

Chiéu (*) trén BA va AO c6 hé phuong trinh:
a5 COSOL=2,,,5 ag COSaL = g AB ag CoSaL = i, AB
= =
A, =8, +a5S5IN0

oazr:yAB.AB+a sina |0r=7,5.AB+agsina

2
— .Giai h¢ phuong trinh trén tim duoc:

Chly sina = ———=;C050. = ——=

WP 412 _i4 2 Jo,3% + 321 0,25

[ ] 521 1—-) 8,231 0,25

2.a) | Taithoidiémco == Tinh &,

N|?—]
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Cau Noi dung biém
- Nhan xét dugc A,B chuyén dong cung theo phuong ngang, tir d6 AB chuyén dong tinh tién tirc 0.5
thoi, ¢ két qua: vy =V, =or; @, =0 ’

- Xét chuyén dong song phang cua thanh AB rut gon vé chuyén dong quay quanh tam quay tarc thoi
1a Q (tw chon véi tiéu chi chon 14 noi c6 gia toc a, =0). V6i tim quay nay, diém A, B c6 gia toc
d, =8 0 +8,, =4
dugc xac dinh: ® B BIQ BIQ
dp =80 Tda0 =800
(chi c6 gia toc tiép tuyén vi
Apang = (D,ZAB AQ=0; Angig = (D,ZAB'BQ =0);
Tir d6 xéc dinh dugc diém Q (tic thoi tai thoi diem xét) -
bang cach ké cac duong vuéng goc véi &,;d,, diém giao
chinh 1a Q (Hinh vg)
Nhan xét hinh hoc d& thdy: BQ=r; AQ=+/¢*—r°
g =7Ys-BQ dg BQ o r
6 lon = =2 =8 =0 T 0.25
{aA =7a-AQ @, AQ 2 —r? 72 —r?
2.b) | YasCuathanh AB: tir (11) v,, = =2 =0’ 0,25
BQ \/5 —r?

2.c) | Dé thiy diem A c6 gia toc l6n nhat a,,, =a, =’r. 0,25

Dieém N c0 gia toc nho nhat duoc xéc dinh la diém gan Q nhat:
Vi tri N dugc xac dinh tir tam gidc vuong BQA, — 1 % +i2 =NQ=h=L1r
NQ? #—-r* r £
Gia toc nho nhét a,,,, =a, = NQ _ o' 0,25
AAQ 2
2.4) Viét phuong trinh van téc v theo thoi gian t véi 0<t s%ﬂ , chon géc thoi giant =0 khi ¢, =0.

Chon chiéu (+) tir O t6i B.
- Xét thanh AB: AB Ia vt ran,
€0 hé thic lién h¢: v, cosp =vg cosa (1)

, y TN y o 0,25
- Xét tam giac OAB, tinh chat goc ngoai tam giac cho ket qua:

T T

E—Bz(oc+(p):>[3=§—(oc+(p) (2)

. sin(o + .
- Bién doi tim duoc v, = V4 COSP _ or (2+9) = or(sing+cosptana) (3) 0,25

cosa cosa
- Nhan xét hinh hoc c6 céc két qua: siha_sing (*)va tana - e **)
£ J1-sin®a
Thay vao (3) tim dugc: v, = oor(1+ stt}in ot
£2 —r?sin® ot
A :oar(l+sttjsin ot=Asinot + AB, _ sinZot voi A =or; B, I (4) 0,50
2% —r?sin? ot 2 \[1-BZsin® ot £

3.b) | Dé con chay dao dong diéu hoa, dé thdy B=1=(=r hoic B—0khi£0 r (5) 0,50
Cau Il (4,0 diem).

1. prl = sz]_ = p2V2 :p1V2 = p3V3; &:ﬁ=2:> T4=4-|—1,T3=%-|—1,T2 :T5:2Tl 0,50

T, T, T, T, T, p, V,
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Cau N9i dung biém
Thay s6 tinh duoc T, = 400K; T, = 225K; T, = T, = 200K; 0,25
2. | Tinh hiéu suat chu trinh 1251
1
Ay = 4( PV, - V) = pl_ ; Qlasy = Qs + Qg 0,25
Noi nang ti 1€ thuan véi tich &p Suat va thé tich, goi hé s6 ti 1é lak ta co U =kpV 0,25
1(3 3 5
A z_(_pl“'plj(_vl_vlj:gplvl 5
c =Q;=A;+AU, :g(Zk +Dp,V, 0,25
AU, =U;-U _k( P V P,V j kalvl
Tatim Qi : Q,, lanhiét trao d6i khi khi bién doi
tir 3 t6i diém co thé tich V trén doan 3-5: Q,, =A,, +AU,,
Phuong trinh doan thing 2-5 md ta sy thay d6i 4p suit
, 0,25
theo thé tich dang p= Py 3p,
Vl
V1 V> \V/
can tim vi tri M trén doan 3—5khi chuyén tir thu sang téa nhiét tai d6 dQ,, =adV =0. 0,25
_1(3 3
NETE N ) 3
3 3 :>Q3v :E(Epl"'p](v_zvlj"‘k(pv__pl 2 1} 0,25
AU, = k(pV _Epl'Evlj
p , o, ) 3(k+1) ., 3k
Thay p=—-2:V+3 dao ham =0taco V,=——=V,;p, =
y p v, p, vada Qv M (2k+1) 1 Pwm 2k +1) P, 0,25
Thay gid tri Vim va Py Va0 Qav ta tim duoc nhiét nhan trén qua trinh 35: Qi =Q,,, = mplv1 0,25
A 4 5
Hiéu suit chu trinh 1351 la Bl - k==
Mizs1 = Qs ~ 53 5 0,25
1 1
A1251:§(p2 _pl)(VZ _V1)=§p1v1 0,25
5 -
Qs = Qp; + Q3 VOI Qf, =A, +AU,, = k(2p1V1 - pl\/l) = Epl\/l va Qs = A,y +AU,,, 0,25
15 .27
A = (pM +p2)(V V)_ pl Vi; AU,y = k(pM -2p,V, ) iplvlezs :Eplvl 0,25
A 1 1 8
Higu suat chu trinh 1251 1, =—2L ==p,V, =—
Qb 2 § P1 27 P1V1 67 0,25
Cau Ill (4,5 giem).
Phan 1: Nghién ciéu ciu tao nguyén tir
1. . cn A 4. N N N Ao an A oA ' . 2b
Khi M dugc gitt ¢6 dinh, va cham m va M 1a tuyét d6i dan hoi nén ¢ = ¢’ =arcsin ) D 0,25
+
. A . 2b
Xeét tam giac trén hinh vé, c0 6 = —2¢p =7 — 2arcsin 11D (2) 0,25
+
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Noi dung

AL
9

. J

- Tinh mat d¢ dong tan xa toan phan cac hat o dudi goc tdn xa 0 ¢ vi tri khi d di xa tim M mot
khoang r>>D+d, vai bia la mot hat M

dJrDsinng

Tir (2) 6 do bién thién khoang nham b= 9=0 .

c039:>dbz—
2

Piém

0,25

Vi va cham dan hoi nén s6 hat va cham bing s6 hat o tan xa

3, 2nb|Ab) =|§°2nb|db| ~ j2nrsino|do|

0,25

I (d+Dcose)(d+D sine|de|j 2
I.b|db 0 2 DY D
Dods jo—tPldl P\ 2 "2 2 )_(@4D) )

~ Sr’singde| Sr?sin 6|do)| 16Sr?

0,25

- Tinh mat do dong tan xa toan phan c4c hat o. dudi goc tdn xa 0 ¢ vi tri khi d di xa tim M mot
khoang r>>D+d, véi bia la viing c6 dién tich S, bé day &

Vi cac nguyén tir c6 kich thudc rat bé, nén ddi véi moi nguyén tir dong hat tan xa c6 kich thuéc S rat
I6n. Thém nira, vi kich thuéc dong hat o bé nén mat do dong tan xa toan phan sé ti 1€ véi s6 tam tan
xa N,, madong hat a roi tdi,

V,

biaN _
A=

m.,.
Cé NM — bia NA — pm pms6

B p

(4)

0,25

- . p.S5 1 (d+D)’
VIValep=NMJ=pM E( Srz)

l, (5)

0,25

Nhu vay, mat ¢o dong hat tan xa khéng ti 1€ nghich vai sin“g nhu két qua thuc nghiém. Chinh vi

vay, nguyén tir khong phai Ia qua ciu cimg cung kich thudc nguyén tir nhu mau Tom-son dé xuat.
Ket qua thuc nghiém cho thay gia thuyet (2): Nguyén tir c6 hat nhan kich thuéc rat nho theo dé xuat
cua nhdm Ro-de-pho phu hgp hon gia thuyét (1).

0,25

Phan 2: Cau tao hat nhan

Q _ X

= 1
4/3nR®  4nR3 @

Mat do dién tich khdi cua qua cau tich dién p, =

Dién thé bé mat cua qua cau ban kinh r: V(r) _ka (*), véi q=p, gnr3 ;dg = p, 4nr’dr (**)
r

0,25

Xac dinh the ndng tinh dién cua qua cau: Tinh theo cach dua ting 16p cau day dr tich dién dq tir vO
cuc dén dap vao qua cau ban kinh r da dung duogc trude d6. Cong dA dua 16p cau nay vé dang bang
phan thém vao thé ning tinh dién cua qua cau: dA = dW, (***)

3Q7  3kQ?
20me,R  5R

dA =dq.[V(r) - V()] = V()p,dV =W, = j V(r)p,dV =

0,25

2
Xdc dinh k,;h Néu thi sinh so sanh va nhgn ra W, =k, Z?A" :as% =k, =0a,;h :—% thi cho

di diém 0,50 diém.

_3kQ* _3 kz%’
‘" 5 R B5RA™Y

So sanh véi biéu thirc da cho W, = k,Z?A".

0,25
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Cau N9i dung biém

2
Suy ra k, :L va h :—l 2 0,25
ng R, 3
T (3) 6 Q=2Ze, R, =R,A"® Trong cdng thirc ban thyc nghiém Vay-xac-co,
2 2,2 2
2 W, = Q = Sz 77 = Oy Zm thé nang tinh dién wng vai s6 hang tha 3
20me,R,  20me,R,A A
- 3¢’ s
Tuwdo:R, = =1,2.107"(m) (3) 0,50
20me 0,
Tinh khéi luong riéng hat nhan, can nhé m=m, ~m_ 0 1(u) =1,66055.10""kg
M  3Am 3m 0,25
== o T 223107 (kg/md) (4
Pr=N T 4R T anRe (k/m?) ()
3m "
Cach 2: Thisinh co thé tinh p,, tir d6 tinh duocR, =[4 m j Cho dui diém 0,75 diém
TP
Ning luong bé mat phu thudc vao sirc cing mat ngoai theo cong thic: 0.5
E, = oS =4nR%c = 4ncR2A*"? (5) ’
Ning lwong bé ngoai twong ng s6 hang thi 2 trong cong thirc ban thuc nghiém Vay-xac-co.
Tirdé: o,A*® = 4n6R?A™® = 6 = 4“2 _=1,485.10" (N/m) (6) 0,50
0
1. Khi ngam ching & vo cuc ta cod G, =::—1:>f =(§—1=%=50m (1) 0,50
2) Goi AB ¢ oo la mot vat nam trén truc chinh va vuong goc vai truc chinh.; Ox, Oz, Os, fi, f, 3 lan luot
' 14 vat kinh, thau kinh trudc thi kinh, thi kinh va céc tiéu cyu twong ing. Ta c6 so d6 tao anh sau:
ABoow—2 5AB 6 F—2>AB, 6 F,—2>A,B,0w 0,25
B F Fr
° 1o o "7 oy
pap—— e =
BO _______ T : Bl
Bs /,x’//
d, =0 =d! =f, =100cm; d, =0,0, —d, =0,0, —100; d, =0 =d, =f, =a 0,25
d,=0,0,-d,=0,0,-a; 0,0, =15a=d, =1,5a—a=%; f —2a=d, =%=—§a @ | os0
2 12
Goi Bo, B lan Iuot Ia goc trong vat khi khong diing ong ngam va géc trong anh AsBs qua Os. S6 boi
giac cua 6ng ngam luc nay la:
Asz E
G B _ T _AB, f, 100AB, 100ld;| 100 p .25 025
tanp, AB f, AB, a AB a|d] a2, a
fl
A A s L A R PP 25 3.25
Vi s6 boi giac khi ngam chung ¢ vo cuc khong doi G, =3—=20 = a= e 3,75¢cm (5) 0,25
a
f,=7,5cm; f,=3,75cm (6) 0,25
Céc khoang céch duoc tinh: 0,0, =1,5a=5,625cm; 0,0, =100+d, =97,5cm (7)
Vay khoang cach tir vat kinh dén mat (d¢én thau kinh O,): 0,0, =0,0, + 0,0, =103,125cm (8) 0,25
2.b) | Chiéu dai ciia doan duong y ma ngudi quan sat nhin thay qua kinh ngam cé dinh, ¢ khoang céch L:
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Cau N9i dung biém
Goi D1 1a duong kinh ciia mat vat kinh, D1= 10 cm, ta dung ki hiéu D; dé ki hiéu caa mat vat kinh
O1; Goi D, la anh Dy qua thiu kinh O, tir cdng thic thiu kinh tinh dwoc:
8, = Of, _ 0.0,f, _ 97,575 =8,125¢cm (9) Vay D! nam cach O, mot doan 8,125 cm va c6
5,-f, 00,-f, 97,5-7,5
'D 2
duong kinh D] = %D 8 12510 5 cm (10) Nhu vay, tat ca cac tia sang di tir thau kinh O, thi tia 0.25
82 97,5 6
16 ra déu phai di qua anh nay.
Goi M 13 vi tri dat mét, M triing véi D 8, 3
05 va cach O, mot khoang .
0,0, =5,625 cm. Hai duwong ndi hai O, [ix - TOf
diém & hai ddu duong kinh D] Vi o ! i¢
M, cht mit thau kinh O & hai diém v Ds" M D
cach nhau mét khoang x (Hinh 4a), D2
ta co: v
Hinh 4a
X _ ' D, :xzDiﬂzl,SYS cm.
0,0, (6 -0,0 ) 8,125-5,625
Nhan xét, x nho hon duong kinh ciia duong ria Oz (D, =2 cm ). Nhu vay, ¢6 thé toan b chum tia 0.25
sang chiéu tir mat vat kinh O; dén mat :[héu kinh O,, khi 16 ra s& di vao mit nguoi quan sat. ’
Xét chum sang di tir mat vat kinh O; dén mat”théu kinh O va dong quy tai diém M, véi diem M la
anh cta diem M’ qua O2; M’ lai 1a anh caa diem M" qua O1; M' cach O mot khoang (Hinh 4b):
d.f
d;=0,M'=0,0,+0,M'=0,0, +|—22-|=120cm, v6i 0,0, =97,5¢cm, d;, =0,0, =5,625cm
2 — 2
—=O,M"=d, _ 120100 _ 650
120-100
| ds
A |
A | (0}
y
v M
Hinh 4b
Chum tia di tr mat thau kinh O, vao mat c6 goc mo ¢, I6n nhat kha di. Chum tia di tir mat Oy dén
mat Oz c6 goc M& @1, chum nay tao ra chum @,. Chum o lai dugc tao bai chum tia c6 dinh 6 M”’,
chiéu day trén mat vat kinh O1. Chum nay c¢6 géc m¢ ¢. Chum ¢ gi¢i han bsi chum tir con duong
dén ma co thé truyén qua ca Os, qua O, va di vao mét ngudi quan sat. Chi trong nhitng tia nim trong | 0,25
s o _ D, 10 1
chum nay méi di dugc vao mat nguoi quan sat, ta co: tane = =
O,M” 600 60
Nhu vay, chum tia ¢ cat trén doan duong mot doan thang 6 chiéu dai y (Hinh 4b), ta co:
y y y 1 0,25
tanop = = = =y =(5000-6)tan¢ = (5000 - 6).— ~ 83,23 m (11 '
® AM" L-d, 5000-6 y=( ytane=( )60 (1)
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Cau N9i dung biém
*Vat chuyén dong theo quy
'y <. L . dgo Yuéng goc yéi "cr_ucvchl’nh
y R >——  Vvacatduong kéo dai cua truc
v . P chinh. Do do, vét di qua
Y i Viing nhin thy NI NGEM  dugng kinh viing nhin thiy
by | vat qua 6ng ngam. Goi £ 1a
chiéu dai cua vat.
Quing duong vat di duoc tir khi bj phét hién dén khi di hét thi truong 1a: 005
S=y+£~83,23+25=108,23m '
Tée do dich chuyén caa vat Ia: v= % _ % 10,823 m/s (12) 0.25
1. | Theo thuyét twong d6i hep, mot phdton co ning lwong € =hf s& c6 khdi luong m = g 0,25
c
Khi phéton ¢ trong truong hap dan cua mot ngdi sao ¢ khdi lwong M no sé ¢6 thé ning
Mm Me Mhf C 1 . o b AR ARA g A 0,25
U=-G——=-G— =-G—- trong do r la khoang cach tir photon t6i ngdi sao @
r rc rc
O khoang céch r t6i ngdi sao, niang luong toan phan cua phdton 1a E=¢+U=¢— GM—';; 0,25
rc
Trong qua trinh chuyén dong cua photon, ca nang luong phdton va khoang cach r déu thay doi, do
nang luong toan phan dugc bao toan, bang cach lay vi phan bieu thirc ndng lugng toan phan, cho
thay d6 bién thién nang lugng toan phan bang 0, 1ap dugc biéu thuc:
y y L d (1_ G 'V'j
dE=de-G—de+Goodr=0=—=—— 1 /()
rc r’c e M
1-G
rc
Tur biéu thire trén, tim dugc mi lién hé nang lugng photon ¢ rat xa va ning luong cua photon khi &
bé mat ngbi sao:
Y ) M
[Z= e, =t (1— G —Zjv(yi g=hf tinh duoc f, =f,[1-G—= @) |025
€ M Rc Rc
ER R 1— G 5
rc
Xét v6i hé Ngdi sao - Tau Voyger Il - Trai dat: Photon phat di tir bé mat Ngoi sao: f, =f, (4)
Photon khi & rit xa cac thién thé ¢o tin sé f, =, =T, (1— GRﬂczj —f,=f, (1—6 R'\(’:'z ] (5) 0,25
2. Tan sb photon dwgc Tau Voyger Il ghi nhian duoc x4c dinh theo hiéu tng Dp-ple doc:
Tau tién lai gan ngdi sao nén co: f/ =1, % véi = (6) 0,25
\j - c
Khi toi Trai dat, do chuyén dong trong truong hap dan, phéton cé su léch tan so:
f
R,C
Két hop (5)(6)(7) xac dinh duoc hé thic lién he v,f,,f/
M, ) 1 1-p 1 0,50
pat p=;|1-G | =g f/=f, LB Spzog2 1P L g !
c R 1-B 1+ a
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Piém

Tur (8) Tinh duoc p=7———=>V= c (9 0,50
( ) B (f;(x-]—fllz) ) Md 2 . ( )
f11-G—5 | +f]
R,C
Téng diém toan bai 20,00
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HUONG DAN CHAM PE THI CHINH THUC
Mon: VAT LI
Ngay thi thi hai: 28/12/2019
(Huwéng dan chdm gom 08 trang)

I. HUONG DAN CHAM

1. Gidm khao chiam dtng nhu déap an - thang diém cua Bo Giéo duc va Pao tao.

2. Néu c6 cau nao, y nao ma thi sinh c¢é cach tra loi khéc so voi dap an nhung dung thi van cho diém
t6i da cila cau, y d6 theo thang diém.

3. Giam khao khong quy tron diém thanh phan cua timg cau, diém cua bai thi.
1. PAP AN - THANG PIEM

l.a)

Xe khai hanh, tang toc trén duong nam ngang

Khi khoi hanh, can diéu khién cong suit dong co dé cac
banh xe khong truot, luc ma sat tdc dung Ién céc banh xe
¢6 chiéu nhu hinh v&. (1)

Xét trong hé quy chiéu chuyén dong ciing xe, xe ding yén

nén cac luc tac dung Ién xe can bang nhau, lyc quan tinh 0,25
F, =—Md ditvao G.
Can bang mé men lyc vai cac tiép diém cua banh trude va banh sau voi duong:
N,d= g Mg—-Mah (2); N,d= d Mg + Mah (3)
Giai hé tim duoc: N, =19 2 Ma (4)va N, %—%Ma 5) 0,25
N, > N, Vay nguyén nhan do luc quan tinh xuat hién tac dung Ién xe khi ting toc 0.50
N Khi tang tc, dd nén ciia cac 10 xo giam x6c truc sau Ax, =12 cmc6 gia tri on dinh nén gia téc xe
1.
khong doi: kx, =m+ MaD =kX, +M—ha —a= ugg = iég =—g=417% (6) 0,25
2 d d 2x, h~ 206° 12

Thoi gian toi khi dat van téc V, =2,8 m/s dugc tinh t, = Vl 2.8 ——=0,67s (7)

g 3 ¢ 1 & " 1 a ’17 0,25
Sau khi qua thoi diém nay, xe chuyén 1én cap s6 2
Sau d6 gia toc xe giam dan vi van téc tiép tuc ting tir V, -V =100 kTm ~27,78™ do chuyén sb

s
va giir nguyén cong suat may.
2 2
Thoi gian tang toc nay dugc tinh: A, =pit, = M;/ le (8)
T do t, =1(1Mv2 —EMij :ioa(zms2 —2,82):M:12,225 0.25
p\2 2 112,5.10 112,5.10 '
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Cau Ndi dung Piém
Tong thoi gian ting toc xe dat 100km/h 1a: t=t, +t, = 0,667 +12,224=12,89s (9)
0,25
Xe chuyén dong deu vao khc cua: ’
Xét hé quy chiéu gan véi khoi tam xe, dé thay do co luc
2
quén tinh li tim dit vao G, c6 d6 I6n F, = M?V =Ma ___
28) Tuong tu nhu ¥ 1. Luc quan tinh lam than xe bi nghiéng, 0,25
chiéu nghiéng nhu hinh ve. b
2
| b |
B6 qua mé men céc lyc quan tinh 1i tim dat I&n tirng phan caa than xe (vi qua nho).
2
Pidu kién can bing luc: . +F., =F, =Ma,, =MTV (11) N, +N, =Mg (10)
biéu kién can bang momen: (F,, +F,,)h=(N, - Nz)g (11)
2
Giai hé (10)(11) hoic lay két qua (4 va (5), thay a :VE , thay d bang b ta c6 két qua
2
T V]S VT LU PPN
2 bR 2 bR
A Lian AR ~ A g h v?
biéu kién dé xe khong lat: N, >0=M > bR 20= v, < (13) 0,25
2
Diéu kién dé xe khong truot: F, +F , <p (N, +N,)= <p,Mg= v, < Ju,OR (14) 0,25
Theo dit kién dé bai, d& thay Z_bh > W, Nén v, >V, tirdo, dé xe khong truot bao gdm khong lat
. 0,25
lav<vg, =\1,0R =/0,75.10.114 = 29,242 ~ 105" Can ch y: Xe tii di chinh giita lan ngoai
cuing bén phai nén R =120—-4—-2=114m (Néu thi sinh ldy R=Rc thi khéng tinh diém phan nay)
2.b) Vi banh xe, mat du'ong coi nhu khong bién dang, luc dan hoi cua giam x4c bang phan luc mat
' duong 1én béanh xe: goi k 1a tong d6 cing cua hai 10 xo giam xoc mdi bén
Fia =N, =K(Xo +AX, );Fy, =N, =k(X, +AX, ) (17)
Khi xe can bang, nam ngang, c6 2kx, = Mg (18)
T diéu kign can bang khi xe nghiéng goc a.: N, + N, = Mg = K(X, + AX, )+ K(X, + AX, ) = 2kx,
tir do c6 Ax, =-AX, (19) 0,25

Do lyc quan tinh dat vao G, huéng theo phuong
ngang, than xe xoay quanh G nén d¢ cao cua G khéng

thay d6i: h’=h (20) | G
. CN,-N, _ N,—N, AX 5 AX,
Tinh dugc Ax, = e Mg (21) P ht T
b
L 2
b |
. MV
Véi (Fmsl+Fm52)h=(N1—N2)g; F.+F.,=F =Ma, =?Vnen c6
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Cau Ndi dung Piém

b My 2Mv?*h
(12)2hR (N,=N.) bR 2
Ax, 28x, 20 Nll\; - 4hy,gR 4p,h
Vi géc nghiéng nho c6 tana ~ o= X _ 2% g9 _ 5"9 X, = “;‘ X, (23)
b/2 b b b%gR b
Thay s tinh duge .=t x, = 4'0’17’:20'54 0,1=0,05rad = 2,86° (24) 025

Nhan xét: Tir cong thic ta thay, xe c6 trong tm cang cao (h 16n) khoang rong co so giira 2 banh
mai tryc cang nho thi géc o cang lén, tir do Vg = ’gzb—? c6 gia tri cang nho 1a van téc xay ra su 0,25

lat xe.

Két qua cling phu thugc vao gia tri x, = Z_I? Ia trong lugng xe, va tong do cing cua cac giam xoc

T X . o 3 L X X x 0,25
moi bén cua xe. Xe cang nang, giam xoc cang mém thi goc o cang I6n, cang dé lat. (25)

Thi sinh néu dwoc it nhat 2 nguyén nhan thuc té lam tdni a thi dwgc diém t6i da la 0,50 diém

Cdc day nudc, moi truedng c6 gid nhe, hoi nuée bay 1én tir mat thoang duoc luu chuyén di ngay, ap
1. | suat riéng phan cua hoi nudc & sat mat thoang co gia tri bang a.ps» cua khi quyén. Téc do bay hoi
dugc duy tri.

S6 phan tir tir nudce di vao hoi bio hoa trong mot don vi thoi gian At =1s

N, =ninvsat=nPo BRTg ¢ 1Pm BRTG b N, [t s 0,50
4 4 KT\ mp 4 KT\ mu 2RTru

S6 phan tur di tir hoi bao hoa vao nuéc

1 _ 1ap fSRT 1ap {8RT / 1
N, =n=n,VSAt =n = [P gAt=m=00 |22 g _pg aN, [——S 2
2 =Ny Lyanes o kT o MPonda 2RTnu 0.25

1

Luong phan tir nudce thay déi sau 1 don vi thoi gianN=N, =N, =p,, (1-a)nN, RT S 0,25
T
Khéi luong cac phan tir 1a m _ =n(1—a)p,, /%8:1, 84.10%kg 0,25
7T
Toc do thay doi chiéu cao cua myc nudc la
M, At=pSah= AN _1E=2)Py, f H_ _0,042 mmis 0.25
At P 2nRT

Moi truong khéng c6 gid, khong khi khong luu chuyén, hoi nuéc bay 1én tir mat thoang lam 16p
khong khi gan mat thoang bio hoa hoi nudce. Tuy nhién hoi nudc & 16p ndy con khuéch tan trong
khong khi 1am &p suét riéng phan cia hoi nuwdc & sat mat thoang nho hon ap suat hoi bio hoa lam sy
bay hoi dién ra cham.

Khi 6n dinh thi thong lwong khuéch tén 1a khong thay doi.

An . . n,.,—n
2.2) | AN _ const = n giam tuyén tinh theo do cao n(h) = N, — 22— h 0,50
Ah ° H-h,
Goi d6 am & sat mat nudc 1 a, va & do cao h tinh tir bé mat nudc la a(h)
3 2 0,50

taco a(h)=a, - ™ h

0
S6 luwong phan tir hoi nude di ra khoi binh trong mot don vi thoi gian:
&) -Pop P, a,—a

=q=SD.=2.
KT =T Ao, 0,50

An Niongy ~ Ny
q=SD—=SD.———=va n,, =
Ah H-h, ®
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Cau Ndi dung Piém
Luong phan ti di ra khoi binh chinh la lugng thoat di tir mat nudc trong mot don vi thoi gian
P, a,—a 1 P, [8RT
=q=SD2. 2 — =S-n(l-a,)2 |— =a,=99,85% 0,50
=D o, 3 [ T |
o ey 1- .
2.b) | Tim toc do thay doi chiéu cao cua cot nude Ah _n(=3,)py, , B _1416.10° mis
At p 2nRT 0,50
1.a) | Goi suat dién dong cam g trong 6 vuong ABB,A, la E, taco: E =i.6r 0,25
Ving tir truong c6 thé coi la chong chdp cua hai tir truong cing chiéu 0z:
Tur truong 1 khong doi theo thoi gian, thay doi 6 mdi vi tri: By, = By + o
Tir trudng 2: thay dbi theo thoi gian & moi diém theo quy luat: B, =Bt
Luu y tir thong qua dién tich quét boi canh AB ctia khung dugc tinh
vt vt
®(t) = [ BdS=[ Bbdx = bvB,t + bv(%av + B)tz kéthop E(t) = % va tinh dung dugc
0 0
. Bybv+(av+2B)bvt
E(t) =bv(B, +(av+2B)t) (*) va i =— ( 5 B) (**)
r
C6 hai giai doan chuyén dong:
Giai doan 1: Ké tir ban dau den khi toan bd khung day lot vao vung tir trudng: Giai doan nay vua
co hién tugng tu cén}, vira ¢6 cam ung dién tur: )
Khi khung day chuyén dong trong vung co tur truong I: suat di€n dong cam Uing gy boi sy quét
cua doan day AB:
E, =B, ,bv=(B, +ax)bv (1)
. . E B, +ax)bv
gy dong dién i, =—*= —( 2 ) 1)
or or
Tai thoi diém t*= E , khung lot toan bd vao vung tr truong 1, khi do:
Vv
i _y - B _ (B, +ab)bv  Bjbv +ab’v @)
el ey 6r 6r
Van khung do chuyén dong trong vung tie truong 2:
. d(B,)S d(vbt B
Suét dién dong duoc tinh: E, = ( 2(;‘; 0) = (dt ) B, + vbtdd—tz = Bbvt + Bbvt = 2Bbvt (3)
Két qua: Suat dién dong cam ung xuat hién tén khung khi khung dang di vao ving tir trudng c6
bidu thitc: E =(B, +0x) b+ 28bvt = Bybv + abv’t + 2Bbvt =bv(B, + (av+28)t)  (4) 0.25
Tai thoi diém t*= b , khung bat dau lot toan bd vao ving tir trudng 2, khi do:
v
2vbBb  2b’
2max:|2:—l3=_l3 (5)
erv 6r
. L. B, +avt)bv+2pbvt B bv+(av+23)bvt
Dong dién & thoi diém t: i=i, +i, _(B 2} povt _ B, (6 B) (6) 0,25
r r
) B,bv+b’(av +2
Khi t=2 ¢6 "=l +1, == 6( B) @) 0,25
\' r
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Cau N@i dung Piém
Céch 2: Luu y tir théng qua dién tich quét bai canh AB cta khung t6i thoi diém t duogc tinh
vt vt
®(t) = [ BdS =[ Bbdx = bvB,t + bv(%av + Bjtz kéthop E(t)= O('jif va tinh dung dugc
0 0
. Bybv+(av+23)bvt
E(t) =bv(B, +(av+2B)t) (*) va i =— ( - B) (**)
Giai doan 2: Toan b6 khung lot vao vang ¢6 tur truong:
Xét tig tr truong twong ty nhu trén, tinh dugc suat dién dong cdm ung trong khung khi khung lot 0.5
han vao ving c6 tir truong: E'=E] + E} = ab’v +b?p =const (8) ’
Cuong d6 dong dién trong khung khi khung chuyén dong lot han vao ving co tir truong B 1a:
b? (av + 2
e (av+pB) ©) 0,25
6r
Giai thich: Luu y tir thong qua dién tich khung khi lot hoan toan vao vung tir truong
vt vt vt
o(t)= [ BdS= [ Bbdx= [ (B, +ax+pt)bdx =bB, + b—o‘(vzt2 ~(vt-b)")+Bb*t
vt-b vt-b vt-b 2
2 ba 2 2 2 0Lb3 2
D(t) =b’B, + ——(~b” + 2vbt) + Bb’t =b’B, - ——+ (av + B)b’t
2 2
0,50
z do| . ,
kethop E(t) = ’ry va tinh ding dugc
b?(av +
E(t) =b®(av+p)=const(*) va i = w (**)
r
D0 thi duge dung khi b(av +B)> B,V véi céc gid tri: ia
| B,bv e b*(av+p) "o B,bv +b? (av +pB)
o6er e 6r
1.b) 6 ) 050
t
a) Néu tong dién tré giita hai diém P, Q 1a R, =Cr thi tong tré giita hai diém P,,Q, bao gom ca
2r(R,+2r) 2r(Cr+2r) 2r(C+2
22) P,Q, 1a R, ,,timdugc: R, = ( - ) = ( ) = ( ) (10)
4r+R, 4r+Cur (4+C)
Vi mach v6 han tudn hoan (n —> ) nén R, , ~R, (11) 0,25
2r(C+2) 2 . . )
= W =Cr= C" +2C-4=0(12) Giai phuong trinh (2) tim dugc C~1,236 (13) 0,25
2.b) | C6 hai giai doan chuyén dong:
Giaidoan 1: 0<t< b Suat dién dong cam tng trong ABB,A, : E=Bbv+ (ov +2B)bvt (14)
V
B,bv+(av+2B)bvt B bv+(av+2p)bvt
Tinh duge i = — & - DoV H(@V 2OVt _ Byby+ (o + 25) 0,25
R+r, 1,236r +2r+2r 5,236r
Giai doan 2: Toan b¢ khung ABB,A, lot vao vung co tu truong: 9 <t< 2—b
v %
C6 suit dién dong duoc tinh: Ung véi phin khung ABB,A, E = ab?v+b?B (15) 0,25
Ung v6i phan khung A B,B,A, E, =B bv+(av+2)bvt (16)
Ap dung dinh ludt Ohm cho céc loai doan mach véi mach dién twong duong, c6 lién hé 0,25
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0

Dau (-) cho thay khi S dich xudng thi hé van dich 1én. Thay s tinh duoc e = é = Z—D =1,092 mm
a

Cau Ndi dung Piém
E =4ir—2ir=4i-2i. (17)
E =2ir+(i+i,)(2r+R,) (18)
Thay R, =C.rva giai hé (17)(18) tim duoc
_(CHEA2E o ong d6 Etheo (15), E,bién déi theo t theo (16), C theo (13) 0.25
(6C+20)r s | |
Mach rat gon ¢6 dang nhu hinh la. Va 1b.
B, B
A
r 2r
A_1 8
Hinh 1a
Van ti:
1. _CRHDMD 2 G 4 im<<0,75um = 5,755 k, >3,35=> k, —3,4,5. 0,25
2a (2k, +1)D
A k.AD ax
Vansang: X, =——=A= ” D;0,4 um<A<0,75pm=6,25>k, >3,85= Kk, =4,5,6. 0,25
a S
Ta c6 bé rong cua quang pho bac k s& 1a Ax, = K(i,., — i)
AinD _ 0,4.10°2 .. A,D 07510°2 0,50
Imin 3 _116mm1 Imax = = 3 23,0 mm
a 0,5.10 a 0,5.10
Nhu vay k cang 16n thi quang pho cang rong, cac quang pho s& chong lan lén nhau. Xét quang pho
bac k va k+3, neu chiing chong lan 1én nhau thi tir mép dudi cua quang pho k+3 (ing véi Amin=0,4p1m) 025
s€ thay it nhat 3 buc xa cua quang pho k+1, k+2, k+3. Do do6 dé chi c¢6 hai birc xa cho van sang thi | ™
quang pho bac k va k+3 khong dugc chong lan 1én nhau.
Do d6 can ki, <(k+3)i,, =k30<(k+3).,6=k<3,43 — kna= 3. 0,25
Vi tri xa van trung tdm nhat 1a sat mép duéi quang pho bac k+3: 0.50
Xax = (Kinax +3)1 i =(3+3).1,6=9,6 mm. ’
: Khi khe séang S di doi dén vi tri S’ thi hé van ciing roi theo, van trung tdm s& dich chuyén dén vi tri
' O’ sao cho S, I',0’ thang hang (v6i I’ 1a trung diém cia SiSy).
Goi do dich chuyén cua S trén O'x’ 1a ', theo Ii thuyét song, c6 do léch pha gitra hai song sang tir
S, qua S,,S, t6i cing diém M trén man A 1a A(pz%AE véi AZla hiéu quang trinh. Van séng ung
v6i Ap=k2m. Tir b tri thi nghiém giao thoa, c6 A?=[(d, —d,)+(d; —d;) ]|~ —+ =
0
Két qua tinh dugc toa do van sang trén man: X, = _kb _dE x" (*)
0
Khi khe dich x' =e, vi trf van trung tam cch O khodng x, = —dEe (%) 0,25
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Van t6i chiém chd van sang nén AX A
X'=e=1092mm=2e=i=2,184 mm

Khi khoét rong khe S ta xem khe nay gém ﬁ/7 M
P £ Y x- s X
v so khe rat hep ke tiep nhau, moi khe O'X o

nay tao hé van giao thoa ma van sang trung
tam nam & O’. Vi cac khe S duoc khoét d . D A
VéGi bé rong 2e =i thi cac van sang triing :
VGi Van tdi nén at van téi. Man E cuong do Hinh 4.
sang la nhu nhau va khong quan sat duoc

hién tugng giao thoa.

0,25

Gia str phuong trinh séng phang thi Sva §' 1a E = E, cos(wt —kr); k = %

El:Eocos(cot—%flhEocos((ot—%fz):2Eocos(n . l)Cos( t— n 1)

£, =1 E £
E, =E, cos(ot — 2% £)+E, cos(mt—%f’) 2E, cos(n—2 . -2_1) cos(wt —m—2—21 Al —2_1)

Véi £, =SS +SM=d;+d;; ¢ =SS,+S,M=d,+d,
Véi ¢, =S'S +SM=d, +d;; #,=SS,+S,M=d;+d,

0,25

COA=£,—0, o X XL e'_e'mﬁ_ﬁ
D, D d,

Ez+£l=E’2+£;=[(d2+d1)+(d'2+d{)]D 2(D+d,)

0,25

Tinh duoc

E, =2E,cos— mfax  ax’ cos(mt—E(D+do)j
A D d A

0

nfax ax’' 21
E, =2E, COSX(B_TJ'COS(M_7(D+d°)J

0

Song tir S va S' qua S; va Sy truyén dén diém M(x) 1a E,, =E,,, + E,,,

EM=2E0cos(mt—@(D+do)j cos | &L B | cos T & _X
A A\ D d, A\ D d,

0,25

Bién d¢ song sang tai M: E,,, =4E,.

T aX T aX
COS| —— |COS| ———
(x Dj [x d, j

0,25

Vi x’=E = E, =4E,.cos ™ ax cos r ab
2 A D x 2d
ab

L. A ) 7 ab ) 2, ol m
Vi van trung tam: x=0: = E,,,(0) =4E, COS(XEJ: I, = E%0) =16E; cos XE

0,25

Cuodng d¢ sang theo x la 1, = EZ, =161,.cos? T A ae T X
% 2d, » D

Goi chiéu dai ty nhién cua 10 xo 14 #,. Do cac vong day sit nhau, di bién dang nén ta khong thé do
dugc chiéu dai nay.

Phdi treo vt vao 16 xo lam 1o xo gidn, cac vong 10 xo khong con sit nhau nita, goi chiéu dai 16 xo
lic nay la 7,.

0,25

1. | Xay dung cbng thac

0,25

Sau khi o gia trong treo vao, cho dong dién I chay trong mach va qua cac vong ddy lam ong day
bien dang cham, ong day luc nay vai tro nhu mét cudn cam, tir thong qua o6ng day bién thién. Trong

0,50
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Cau Ndi dung Piém
vong day xuat hién mét lyc la kéo cac vong 16 xo lai véi nhau. Dg dai ong day s€ giam va thay doi
mot doan la Af.
BO tri thi nghiém nhu hinh vé.
R = 1
£
ET A | | 050
m
Ki hiéu do tu cam cudn diy la L. Nang lugng chuyén thanh cdng nén céc vong day la:
1, 1, 1, N? 0,25
1
121,SN? %
F:@:k&f:lzz 2 AL 0,50
207 1SN
Nhu vy bang viée do sy thay doi chiéu dai 10 X0 theo dong dién (nho thay doi bién trd) ta xac dinh 0.95
duoc hé so k caa 10 xo '
2. | Cac budc tién hanh:
- Treo 10 xo trén gia treo, treo vat gia trong phu hop sao cho cac vong day gian ra. Dung thudc do 0.25
chiéu dai £, cua 10 xo lic nay ’
- Mic mach dién nhu hinh vé&. Dat bién trd & vi tri xac dinh, dong khc')a‘ K, doi dong dién trong
mach on dinh. Poc gia tri dong dién I trén ampe ke, dung thudc do chi€u dai £ cia 10 xo. Ghi vao 0,25
bang so liéu
- Lap lai budce trén véi cac vi tri bién trd khac nhau, ghi cac cap gia tri [, ¢ tuong (ng vao bang so 025
liéu ’
Lan do 4 I £
1
2 0,25
n
X ly 6 ligu: Tinh A2=2¢, —7¢ 05
Dung d6 thi Y =12 theo X=A¢, d0 thi c6 dang duong thing ’
Tir d6 thi xac dinh géc nghiéng o ta co6
Y A
Yn ___________________
Yof-mmmmmmmms
2% 0,25
EZ N2
tano = 2K 12:>k=“°s2 tano 0,25
oSN 277
Tong diém toan bai 20,00
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