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CAU | (3,5 diém)

Mot tram v tru chuyén dong voi tde do u trén mét quy dao hinh tron ban kinh R quanh
Trai Dat. Khi di qua diém C trén truc Oy cua hé truc toa do Oxy gén ¢ dinh v&i Trai Dat, tram
vl try phong ra mot may tham do. Luc phong ra, may tham do dugc truyén thém van toc V
theo phuong Oy, sau do tram vii tru Van chuyén dong tron déu véi tée do u (Hinh 1). Goi goc
hop boi tia Oy va tia nhin tur tam Trai Dit qua vat thé can quan sat 1a goc nhin.

1. Chirng minh rang néu g6c¢ nhin may
thim do bang géc nhin tram vii try thi cac
vécto van tde cua chung lai khac nhau mot
luong la V nhu lic phong.

2. Khi goc nhin may tham do 1a o thi
méay thim do cach tam Trai Pat 1a bao
nhiéu?

3. Téc d6 V phai thoa min diéu kién
nao thi quy dao ctia may tham do sé€ 1a kin
(quy dao elip)?

4. Trong truong hop quy dao khong
kin, hdy tim gdc giéi han agh hop boi vécto van tdc cliia may tham do va tia Oy khi may tham do
ra xa vé cung (Hinh 2).

5. Trong truong hop quy dao kin (quy dao elip), hdy tim ban truc 16n va ban truc nhé cua
quy dao may tham do.

Hinh 1

CAU 11 (€] diém)

Hai qua cau nho co khdi luong bang nhau, mang dién tich
lan luot la 4q va — q (q > 0) duoc dat tai cac diém A, B trong 4q/
chan khéng (Hinh 3).

1. Xét mot duong stc di ra tir A. Goi goc hop bai tiép tuyén H|nh 3
ctia duong stre nay (tai A) va duong thang ndi hai dién tich 12 o.

Dé duong sirc nay di t6i B thi o phai thoa man diéu kién nao?

2. Goi t la khoang thoi gian tinh tir thoi diém tha dong thoi hai qua céu cach nhau mét doan
fo vO1 van tdc ban dau bang 0 den thoi diém khoang cach gitra hai qua cau 14 ro/3. Bo qua luc
hap dan tac dung 1én cac qua cau

a. Cho AB = ro. Néu giit ¢6 dinh mot qua cau con qua kia dwoc tha cho chuyén dong tu do
voi van tdc ban dau bang 0 thi sau thoi gian 1 bang bao nhiéu (tinh theo t) dé khoang cach giita
hai qua cau a ro/3?

b. Cho AB = 2ro. Néu tha dong thoi hai qua ciu véi van téc ban dau bang 0 thi sau thoi
gian 2 bang bao nhiéu (tinh theo t) dé khoang cach giita hai quéa cau 1a 2ro/3?

mO a

CAU Il (3,5 diém)

Mot mang dan hdi M moéng, hinh tron, khong nhiém tir dwoc kep chat nam ngang bang mot
vanh tron kim loai V ¢6 ban kinh trong rm = 10 cm. Giira mang M c6 gin mot dng day dan det C
¢6 N = 100 vong, ban kinh r = 1 ¢cm (Hinh 4). Ong day ¢6 khdi lwong m = 60 g, dién tr6 R =4 Q
va d ty cam nho khong dang ké. Mot nam chdm vinh ctru dat thang ding tao ra ¢ ving dng
day dao dong mot tir truong B ddi xtng tru c¢6 truc ddi xtng trung véi tryc 0z cua dng day (gdc
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0 tai vi tri cAn bang cta 6ng day). Thanh phin B,

z

trén truc cua B ¢o do 16n phy thude toa do z theo hé '
thitc B, =B,(1-oaz)véi B, =0,8T, a=100 m™
Hé 6ng ddy va mang M co thé dao dong voi tan sb vV M g M—
riéng f, =30Hz. Khi dao dong, hé chju tac dung cia [ = — B
lre can F, c6 cudmg do ti 1& thuan véi toe do tic \/

: ‘ 7 .
thoi v cua ong day: F, = Mv, trong do y = = la N
chi sb doan nhiét, p,=1,0.10°Pa 1a ap suit khi .
quyén, S=nr? la dién tich dao dong ciia mang M,
v, =333 m/s la tdc d6 4m trong khong khi. Hinh 4

1. Tim thanh phin Br cua tir trudng B theo
phuong vudng goc véi truc Oz tai cac diém cach truc Oz mot khoang r trong viing 6ng day dao
dong, coi Br khong phu thudc vao z trong vung nay. Tur do suy ra luc tir tdc dung Ién Ong day
khi cho dong dién khong d6i cudng d6 0,15 A chay trong dng day.
2. Dt vao dng day dién ap e = E,cosot véi Eo = 1 V, dng day dao dong véi bién do nho.
a. Tim bién d6 dao dong 6n dinh A cua dng ddy theo .
b. Thay d6i  thi hién tugng cong hudng cé thé xay ra khong? Phac hoa duong biéu dién
su phu thu(}c cua A Vao o ’ o
c. Viét biéu thuc bi€u dién li d0 dao dong z ctia Ong day theo thoi gian (rng voi tan s6 goc
o = 2nf, khi dao dong da on dinh.

CAU 1V (3 diém)

Nguoi ta thu quang phd nhidu xa nhd mot cach tir truyén qua va mot thau kinh hdi tu c6 tiéu
cuf=74 cm. Man anh dt & tiéu dién anh cta thau kinh. Cac chum sang song song ctia hai 4nh
sang don sdc ¢ budc song A = 6912 Avar =6939 A dugc chleu vudng goc vVao mat phing cua
cach tir. Quang truc ctia thiu kinh dat nghiéng so voi phap tuyen ctia mit phang cta cach tir sao cho
trén man c6 cyc dai chinh bac 3 ctia anh sang budc séng A ndm ¢ tiéu diém anh ciia thau kinh. Vach
cuc dai chinh bac 3 cta anh sang budc song A’ cach ti€u diém anh cta thdu kinh Ax = 3 mm.

Hay xéc dinh:

1. Hang s cach tir va goc tao boi truc chinh ciia thdu kinh so v&i phap tuyén cia cach ti.

2. Khoang cach giﬁ:a hai vach cuc dai chinh bac 4 g véi hai 4nh sang don sic noi trén.

3. Thay céach tur noi trén bang mot cach tir khac nhung dat vudéng goc voi truc chinh cua
thdu kinh. CAc chum sang don sic song song cua hai anh sang don sac noi trén chiéu vuong goc
vao mat phang cach tur. Nguoi ta thay hai vach cuc dai chinh bac 2 cta hai 4nh sang don sac no6i
trén cach nhau 1,5 mm. Tim hing s cach tir cta cach tir ndy.

CAU V (4 diém)

Biét rang do chuyén dong nhiét, cac nguyén tur (hodc ion) trong vét ran két tinh s& dao dong
xung quanh céc vi tri can bang tai cac nut mang. Khi mdt nguyén tir dao dong, no6 s& kéo cac
nguyén tir khac ciing dao dong theo. Két qua 1a trong mang tinh thé s& c6 mot séng lan truyén,
song nay thuong dwoc goi la song dan hoi.

Trong bai todn ndy, ta xét mang tinh thémot O g____m____('\g____m____
chi€u gém hai loai nguyén tir c6 khoi luong tuong - a a o~ a
ung la mva M = 3m, dat xen k& cach déu nhau mot na n-1 n n+l
khoang c&ch bang a (Hinh 5). Hinh 5

Liy mot nguyén tir lam gbc toa do. Xét cac
2



nguyén tu thdn- I, n,n+ 1,... ¢ khéi lugng va vi tri nhu hinh v€. Gia str nguyén tir thir n 1éch
khoi nlit mang mdt doan xn (|Xn| << a) doc theo duong thing mang thi cac nguyén tir lan can s&
dich chuyén theo. Khi d6, do twong tac voi nhau giita cic nguyén tir trong chudi xudt hién luc
kéo nguyén tir nay trd ve vi tri can bang. Coi cac lyc nay la luc dan hoi c6 d6 1on ti 1€ voi do
bien thién khoang cach giita cac nguyén tir véi h¢ so ti I¢ o (o phu thudc vao tinh chat cia
mang tinh thé).

Do lyc twong tac gitra hai nguyén tir giam rat nhanh theo khoang cach nén ta chi xét tuong
tac giita hai nguyén tir lién k&, bo qua cac tuong tac khac.

1. Thiét lap hé phuong trinh vi phin mé ta chuyén dong ctia cic nguyén tir trong mang tinh thé.

2. Nghiém cua hé phuong trinh c6 thé tim dudi dang song chay X, = Ansin(nag)cos(ot + @),
trong d6 o la tan so dao dong mang, An la bi€n do dao dong cua nguyén tur thir n (cac nguyén

tir cung loai ¢6 bién d6 dao dong gidng nhau), q = 2% 1a sb song, A 1a budc song, ¢ 1a hing

s6. Tim su phu thudc ciia o vao q (hé thirc tan sic). Chii y: nghiém ciia hé phirong trinh con c6
thé tim duwdi dang phirc x, = A '™,

3. Goi vung Brillouin thir nhat (ciia mang tinh thé nay) 1a mién _2£ <g< 21 Chung to
a a

rang cac gia tri q sai khac nhau boi gia tri G :g déu tuong tng voi cling mot gia tri m, vi vy
khi nghién ctru hé thirc tan sdc chi can xét cac gia tri q trong ving Brillouin thir nhat. Tim cac
gid tri @ O lan can gia tri q=0 (tAm ving Brillouin thir nhit) va o tai gia tri q= iZ—T; (bién
ving Brillouin thir nhat).

4. Phac hoa d6 thi o= w(q).

5. Hay chirng minh ring & trong vung Brillouin tht nhat ctia mang tinh the ton tai mot mién
cam, Cac tan sd song Gmg vai cac gid tri ndm trong mién d6 khong dugc truyén di trong tinh thé
ma bi hap thu manh.

CAU VI (3 diém)

1. Mot cach don gian ta coi md hinh ctia mot phan tir gdm hai nguyén tir 1a hé hai qua cau
nhé khéi luong tuong tng 1a M va m ndi v4i nhau bﬁng mot 10 xo nhe. Biét h¢ dao dong diéu
hoa véi tan sb riéng 13 o.

Dung hé thirc bat dinh dé ude luong kich thude va ning lwgng ctia phan tir noi trén & trang
thai c6 ning lugng thap nhat.

2. Hai hat giéng nhau chuyén dong lai gin nhau trén mot duong thang. Trong hé quy chiéu
gin v6i khoi tim ciia ching, dong niang cua mdi hat 1a K = aEo véi o 1a mot sb duong, Eo la
ning lugng nghi cua hat. Hoi trong hé quy chiéu gin véi mot hat thi hat kia c6 dong ning bang
bao nhiéu?

o Thi sinh khong dwoc swr dung tai li¢u.
o Giam thi khong gidi thich gi thém.



