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Mén: VAT LI
Thoi gian: 180 phit (khéng ké thoi gian giao dé)
Ngay thi thir hai: 07/01/2016
(Dé thi cé 03 trang, gom 05 cdu)
Cau I (4,0 diém).

Vao gitra thé ky 19, nha khoa hoc Fu-c6 da khao sit chuyén dong cia
mot con lic ¢6 cau tao twong tu nhu mot con lic don. Can cir vao chuyén
dong ctia mdt phang dao dong cua con lic, ong da ching to rang Trai
Pat tu quay xung quanh tryc cta né. Con léc d6 goi 1a con liac Fu-cd.
Trong bai nay ta khao sit chuyén dong cua con lic Fu-co6 dudi dang
chuyén dong cta mot con lic don trong hé quy chiéu quay dugc dic
trung boi lyc quan tinh Co-ri-6-1it va dudi tadc dung cua trong luc.

Tai mdt noi c¢6 vi d§ @ trén ban ciu Bic cua Trai Dat nguoi ta treo
mdt con lic don khdi lugng M, chiéu dai ¢. Goi O 1a vi trf cAn bang ciia
vat M khi con lic dung yén. Chon hé toa d6 Oxyz gan c¢6 dinh voi Tréi
Pat, mit phang Oxy nam ngang song song voi be mat Trai Pat, truc Ox
theo huéng Dong va tlep tuyen v6i duong vi tuyén di qua diém O; truc
Oy theo hudng Bic va tiép tuyén véi duong kinh tuyén di qua diém O; tryc Oz di qua tdm Trai Dat
(Hinh 1). Do Tréi Dat tu quay quanh truc ctia né véi van téc géc ® (c6 phuong tring véi truc quay
ctia Trai Dat, chiéu tir dia cyc Nam t6i dla cuc Bic) nén hé toa d6 da chon ciing quay véi van tdc
géc ®. Khi vit M chuyen dong voi van tbc v s& chiu tac dung cia luc Co-ri-6-lit theo cong thirc

F.=-2M(®xV). Trong d6 ®x Vv 1a ki hidu tich vécto cia hai vécto @ va v. Luc E. c6 phuong
vudng géc v6i mit phang chira ® va v va c6 cdc thanh phan F, =—2M((1)yVZ —(Dzvy),
F, =-2M(o,v,-0yv,).F, =—2M((1)XVy —(x)yvx). Gia thiét vat M chi chiu tic dung cta trong luc

(coi gan diing huéng theo phuong Oz), lyc Co-ri-6-lit va lyc cing ciia diy treo. Goi mit phang chita
truc Oz va day treo ctia con lac 12 mat phang dao dong. Coi bién do géc ciia con lic 1a nho, vat M
chi chuyén dong trong mat phing Oxy va d6 16n cua thanh phan lyc Co-ri-6-lit theo phuwong Oz 1a
rat nho so véi trong luc.

1. Bo qua sy thay di tan s6 dao dong ciia con lic gdy boi tic dung cta lyc CO-ri-6-lit. M ta
chuyén dong ctia mit phang dao dong va ve& phdc dang quy dao ctia vat M trén mit phing Oxy trong
khoang thoi gian bang 1 chu ki. Biét rang thoi diém t = 0 vat M & diém O va ¢6 van tdc ban dau
hudng theo chiéu duong Oy.

2. Hai thanh phan ctia lyc C6-ri-0-lit theo phwong Ox va Oy ¢6 thé viét duéi dang: F, = Mbv, va
F, =-Mbv_, trong dé b duoc goi 1a thong s6 CO-ri-0-1it (cho vi do ¢). Tim b.

3. Do tic dung cta luc Co6-ri-d-lit, mat phang dao dong va tan sé dao dong ciia con lic déu thay
d6i. Viét phuong trinh dinh luat IT Niu-ton cho vat M trén mat phing Oxy va tim cdc tan sd géc Q
dic trung cho dao dong cua con lic. Biét rang hé phuong trinh chuyén dong cia vat M c6 nghiém
dang x = Asin(Qt) va y=Bcos(Qt), trong d6 A, B 1a cdc hé s6 khong doi.
Cau II (4,0 diém).

1. Mot mang nudc xa phong ¢6 suat cing bé miat o dugc cang trén
mot khung cung gom hai thanh c6 dinh OD va OE trén d6 co thanh manh
MN nam ngang, tao thanh mot tam gidc déu OBC. Khung nim trong mat
phang thing dimg. Thanh MN nam ngang c6 khdi lwong m, c¢6 thé truogt
tinh tién khong ma sét trén hai thanh OD va OE. Chon tryc toa do Ox theo M B
phuong thang dimg va chleu duong huong xuong dudi (Hinh 2). ]{

a) Khi thanh MN nam cén bang, trung diém ciia thanh ¢ vi tri ing voi
toa do X trén truc Ox; tim xo theo m, g va o (g la gia toc trong trudng).
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b) Tir vi trf cAn bang, kéo thanh MN tinh tién xudng dudi mot doan nho roi tha nhe. Chirng minh
thanh MN dao dong diéu hoa va tinh chu ki dao dong ctia thanh.

2. Tinh c6ng nho nhat dé thoi duoc mot qua bong bong xa phong ¢6 ban kinh R. Biét trong qua
trinh d6 nhiét d6 khong doi, ap suat khi quyén 1a py va suat cing bé mat ciia mang xa phong 1a o.
Cau III (4,0 diém).

Trong cac xe 6t0, xe mdy di¢n nguoi ta thuong dung

ngudn tir 4c quy dién dp thap va sir dung mot mach (L < +
khuéch dai hiéu dién thé mdt chicu (mach nhan ap) dé L b
cap hiéu dién thé cao cho dong co. Hinh 3 mo ta so do * Uo K =cC |[R U

nguyén Ii don gian cua modt mach khuéch dai hiéu dién
thé mot chiéu. Mach dién gdm cudn day L thuan cam,
dlot b Ii tuong, tu dién C va khoa chuyen mach K dugc
mac vao ngudn dién c6 hiéu dién thé U, khong doi.
Hiéu dién thé cao dugc ldy ra ¢ hai dau cia tu C. Ty c6
dién dung khd l6n. Khéa K trong mach dién la khéa dién tir va chu ki dong ngit cua khéa K la rat
ngan nén chi mot phan ning lugng tich trr trong cudn cam chuyén sang tu sau moi chu ki déng
ngat. Trong mdi chu ki déng ngit, khéa dong trong khoang thoi gian t; va ngat trong khoang thoi

gian t,. Chu ki d6ng ngit T = t, +t, rat ngan, thoa min T < 2m/LC. Dién tro tai R 1a 16n nén dong
qua dién tro 12 nho va c6 thé bo qua.

1. O thoi diém ban dau t=0, tu dién chua dugc tich dién va trong mach chua c6 dong dién,
déng khéa K va ndi mach voi ngudn Up. Tim biéu thic hiéu dién thé U giira hai dau tu dién va
cudng do dong dién qua cudn cam theo thoi gian t trong chu ki déng ngat dau tién.

2. Sau nhiéu chu ki d6ng ngat khéa K, dong dién qua cudn cam s& bién thién tuan hoan véi chu

Hinh 3.

ki T va hiéu dién thé U, giira hai dau tu dién gan nhu khong thay d6i. Tinh ti s6 %theo hé sb

tl
t,+t,
Cau IV (4,5 diém).
Ludng chat cau 1a mot tap hop hai mdi trudng trong sudt, ngin cich
nhau boi mot phﬁn (hoac toan bd) mat cau. Trong bai nay, ching ta sé
chi xét ludng chat cau c6 dudng kinh khau d6 nho. Quy udc chidu

o=

truyén 4nh séng 1a chiéu duong va sir dung ki hiéu AB dé bicu dién do
dai dai s6 cua doan thang ndi hai diém A, B bat ki (AB=AB >0 khi
tor A t6i B cung chiéu duong quy udc va ngugc lai).

1. Cho mdt chom cau ban kinh R, tdm C, dinh S, ngdn cach hai mdi truong trong sudt cé chiét
suat n 1» N, khéc nhau. A; 1a mot diém sdng o trong mdi truong chiét suat n; qua ludng chit cau s&

tao anh 1a diém A, (Hinh 4). Cic diém A, S, C, A, ndm trén ciing mot dudng thang. Biét cong thirc

\ .. » nCA n,CA 2 s Ly
co ban cua ludng chat cau }X L= ZIT 2, trong d6 I 1a mot diém t6i ndm trén chom cau phan
1 2

céch gitra hai moi trudng.
a) Ching minh céng thuc lién hop cua ludng chat cau c6 duong kinh khau d6 nhéd
n_m _n-n,

SA, SA, SC
b) Dich chuyén diém A, trén duong thang di qua S va C. Khi diém A, dan toi mot diém E

thi diém anh A, xa danra vo cuc, SF =f, goi la tiéu cy vat. Con khi diém A, xa dan ra vd cuc thi
diém anh A, cua né dan t6i mot vi tri giéi han F,, SF, =f, goi Ia tiéu cy anh. Chlirng minh
nSC . n,SC

! va f, =—"——.
n,—n, n,—n,

f, =
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2. Cho mét thau kinh moéng c6 chiét suat n gi6i han boi hai
chom cau ban kinh R, va R,. Dat thau kinh giira hai mdi truong
trong subt c6 chiét suat n,, n,. A, 12 mot diém sdng trén truc

chinh & trong méi truong chiét suat n; tao anh I diém A, (minh

hoa trén hinh 5). Goi O la quang tdm cta thdu kinh. Tinh tiéu cu

vat f,, tiu cy anh f, va chirng minh hé thirc ;+ L,
OA, OA,

=1. Hinh 5.

Cau V (3,5 diem).

Mot photdn cé ndng lugng cao chuyen dong theo phuong Ox tdi va cham véi mot €lectron
dang dimg yén lam cho électron nay chuyén dong con photon bi thay d6i huéng. Sau va cham, géc
1éch giita phuong chuyén dong cua photdn va électron so voi phuong Ox twong tng 14 6 va ¢. Cho
hang s Planck h = 6,625.107*I.s, tdc do 4nh sing trong chan khong ¢ =3.10° m/s, khdi lugng nghi
ctia électron m, =9,1.10”" kg, d6 16n dién tich cuia électron le|=1,6.10""C.

1. Chimg minh ring dong ning ma &lectron thu duoc khong bao gio dat toi gid tri bang ning
luwgng cta photon trudc va cham.

2. Xét truong hop 6+(p=g.

a) Chung minh rﬁng dong nadng cuia électron (tinh theo don vi J) thu dugc sau va cham cé
) :
bidu thie K = ™ (1=51n9)
sin@
b) Cho géc 0=0,007rad, Electron (sau khi bi va cham boi photon) chuyén dong dén dap
vao mot nguyén tir hidrd ding yén ¢ trang thdi co ban. Nguyén tir hidrd c6 thé phat ra cdc buic xa c6
budc séng bang bao nhiéu? Bict rang ¢ trang thdi dung nguyén tor hidré c6 nang lugong

E :—12’26 (eV)trongdén=1,2,3,4...

n

e Thi sinh khong duoc s dung tai liéu.
e Gidm thj khong gidi thich gi thém.
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