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CAU 1(3,5 diém)

1. Hai qua ciu nho c6 cing khdi lwrong m = 10g duoc
noi v6i nhau boi mot 16 xo nhe, chieu dai L = 10cm va do  pr
ctng k = 100N/m. Hal quéa cdu nay chi co thé truot khong ma
st trén mat phang nam ngang doc theo hai rinh thang vuong
gdc v6i nhau nhu trén hinh 1. Ban dau hai qua ciu nam yén,
modt qua & A, mdt qua & O va 16 xo khong bién dang. Truyén
cho qua cau tai O van tdc vo = 2m/s theo phu:omg ngang va
vuong goc VO’l truc 10 xo0. Cho biét 16 xo luén nam trén dudng
ndi hai qua cau trong qua trinh chuyén dong. Tinh do dan ty
d6i 16n nhit cua 10 xo. Hinh 1

2. Giai lai bai toan trén trong trudng hop cac qua cau co thé chuyén dong khong ma sat
trén mat phang ngang.

CAU 11 (2,0 diém)

Mot dia phang dong chit, khdi lwgng M va ban kinh R dang
quay véi van tdc goc wo quanh tryc thing dung di qua tim dia thi
roi nhe 1én mat san ndm ngang. Luc can ctia san tac dung Ién
phin dia dién tich AS c6 van téc V dugc xac dinh bang biéu
thire: F, = —k.ASV, véik 13 hé sb can.

Mit san gém hai phan dugc ngin cach nhau boi dudng
thang A, c6 hé s6 can twong ung 12 ki va ky (ki > ko). Tai thoi
diém ban dau, tim dia nam trén dudng phan cach A (Hinh 2).

1. Xac dinh d¢ 16n gia téc goc va gia téc khdi tam cia dia tai
thoi diém ban dau.

2. Tim khoang cdch ma tAm dia bi dich di tir thoi diém ban dau cho dén khi dirng lai han.
CAU 111 (3,0 diém)

Mot binh hinh tru ¢6 v6 din nhiét, chiéu dai L chira mot lwong khi 1y tuong ludng nguyén
tor co kh01 lwong mol p. Binh duoc dit thing dimg trong trong trudng cé gia toc g khong doi.
Giit ¢b dinh nhiét d6 day dudi cta binh ¢ To. Khi trang thai ding duoc thiét lap (khong c6 dbi
luu) nhiét d§ day trén cta binh 1a Ty.

1. Tim T theo To, u, g va L.

2. Xéc dinh vi tri khdi tdm cta lugng khi trong binh.

3. Tim nhi¢t dung mol dang tich cua khi trong binh.

CAU IV (5,0 diém)
Mot tir truong B ddi xtng xung quanh truc Oz. Trong hé toa do try, tai diém M(r,6,2)6

k2

lan can tryc (di€u kién can truc), cdm tng tir c6 cac thanh phan sau:

B,=B,(2)
Br:_LdBZ *)
2 dz

trong d6 B; 13 ham kha vi ¢én bac 2 cua bién z.
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Tai diém A trén truc Oz c6 mot nguén phat ra cac proton c6 khéi lwgng m, dién tich e va
van toc V, hop v6i truc Oz mot goc o nho. Bé qua tac dung cua trong luec.
1. Chiing minh rang phuong trinh chuyén dong ctia proton c6 dang:
do d?r d’z
—=kB,; —2:—k2rB§; —- 00
dt dt dt
véi k 1a mét hang so6 phu thudc vao m va e.
2. Chtrng minh quy dao cua proton tuan theo phuong trinh vi phan sau:

2 2
dr eB,
—2 + = 0
dz 2mv,
va didu d6 cho thiy cac proton khac nhau c6 cting d6 16n van toc phat ra véi cac hudng hop véi

truc Oz nhitng goc o nho khéc nhau s& hoi tu tai mot diém.
3. Mot thau kinh tir mong 1a mot vang khong gian co

B=0 |B(r.z)| B

I
o

\ . P 2 d ,
tor truong dugc gidi han bdi hai mat phang z 25 va

Ny

z =—% voi d da nho (Hinh 3). Xét tur truong bén trong di o0 |d
2

thiu kinh c6 dang (*), bo qua tir truong & bén ngoai va coi
khoang cach r tir cac proton tdi truc la khéng doi. , Hinh 3

Xét mot chum proton cd cung van toc di qua thau
kinh mong song song véi truc Oz, chirng minh rang thiu kinh nay 1a thau kinh hdi tu c6 tiéu cu

anh f'xac dinh boi:
1 o 2 412
—= _[ BZdz
' 2my, ) _

d/2

Ap dung tinh d6 tu cua thau kinh tir trong trudng hop tir trudng cho boi cong thirc:
B, (0,z)=B,e™*
Choe=1,6.10C, m=1,67.102" kg, vo = 2.10°m/s, Bo = 0,08 T,a=72 m2, d=8mm
0,048
va tich phan j e dt=0,047963.
0
CAU V (5,0 diém)

Mot hat nhan c6 A nucleon, trong d6 gdm Z proton va N neutron. Ning lwong lién két 1a
ning lugng tbi thiéu can thiét dé tach tat ca A nucleon ra khoi nhau. N6 duoc cho boi cong thirc
ban thuc nghiém sau:

a.Z' a,(A-22) (.
A° A
Céc hé sb av, as, ac, aa va cac chisd a, B, v, 8, o co thé dugc xac dinh bang thyc nghiém

E(AZ)=a,A" —a,A" -

hoic bang ly thuyét.

1. Trong mau giot, hat nhan duoc coi 1a gdm A qua bong nucleon gidng nhau dit sat vao
nhau va lyc hat nhan giita cic nucleon chi cé tac dung khi chung tiép xtc v6i nhau. Goi u la
ning lugng lién két giira hai nucleon. Khi cic qua bong xép chit nhau, mot qua s& bi bao quanh
boi 12 qua khac. Tinh chi sb o va hé sb ay theo u.

2. Thyc té, chi c6 cic nucleon bén trong Iong hat nhian méi c6 12 nucleon khéc bao quanh,
con cac nucleon ¢ 16p ngoai cung cia hat nhan chi cd 6 nucleon khdc bao quanh. Do vay trong
y 1 & trén ta da tinh thira ning lugng. S6 hang thir hai trong (**) 1a do hat nhin c6 bé mat. Biét
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rﬁng hé $6 xép chat, tc la ty 1€ gitra thé tich téng cdng cua céac nucleon va thé tich hat nhan la
1. Hay tinh chi s B va hé sb as theo u va 1.

3. Do céc proton mang dién tich duong giéng nhau, nén s6 hang thir ba chinh 1a d6 giam
cua nang luong lién két. Coi hat nhan 1a mot qua cau tich dién déu, hay tim cac chi ) Y,0 va
biéu dién hé s ac theo hang s6 dién moi chan khong g,, dién tich nguyén t6 ¢ va ban kinh Ro
cua nucleon.

4. 86 hang tht tu trong (**) la do su bat ddi ximg gura s6 hat proton va neutron. Ta s& két
hop v6i miu vo dé tim biéu thirc cua sb hang nay. Gia thiét cac nucleon khong tuong tac voi

nhau va bi giam trong thé tich ctia hat nhdn ma thé ning c6 dang U (r)= Ekr2 , voi k 1a mot

hiang s6 duong, con r 1a khoang cach tir tim hat nhan dén vi trf cia nucleon. Ning luong ciia
cac hat nucleon s¢ bi lugng tir hoa.

r 2 . 1
a) Trudc hét xét chuyén dong cia hat nucleon theo truc x véi U(x)= Ekxz. V& hé toa do

voi truc hoanh 1a x va truc tung la dong luong p. HE toa d6 nhu vay goi la khong gian pha va
trang thai cta nucleon tai thoi diém bat ky biéu dién bai mot diém trong khong gian nay goi la
diém pha. Theo thoi gian, diém nay di chuyén trong khong gian pha va v& nén quy dao pha.
Mot hat c¢b dién dao dong diéu hoa s& c6 quy dao pha 1a duong elip ma dién tich cta né ty 18 voi
ning lugng cta hat. Vi hat lwgng tir thi cac trang thai dimng s& Gmg véi mot so gia tri xac dinh

ctia dién tich thoa min diéu kién lrong tir hoa S, = (n +%)h , trong d6 h 1a hing s Planck,

n=0,1,2,... Chimg minh ring cac mic ning luong cta hat nucleon c6 dang E, = (n + 2)2—(’)
T

voi @=+k/m (m la khdi lwong ctia nucleon).

b) Tuong ty, hiy tim biéu thirc cac mirc ning lwong ciia hat chuyén dong trong hé thé ba
chiéu véi gia thiét dao dong theo cac phuong Ia doc lap.

¢) Céac nucleon bi chi phdi bai nguyén 1y loai trir Pauli: & mdi mirc nang lugng khong co
qua mot hat cung loai. Vi nucleon c6 spin c¢6 thé hudng 1én hodc hudng xubéng nén nguyén ly
Pauli cho phép tdi da hai nucleon cung loai ¢ trén cung mdt mirc nang lugng, mot hat céd spin
hudng 1én, hat kia c6 spin hudng xudng. Proton va neutron Ia hai loai hat khac nhau nén nguyén
1y Pauli 4p dung riéng bi¢t cho tirng nhom hat. B6 qua su chénh léch khéi luong cua hai loai hat
nay thi cac mirc ning lugng cua chung 1a gibng nhau hoan toan. Hinh 4 14 vi du vé su sap xép
cac nucleon ciia cac hat nhan c6 cung sé khéi A: hinh (4a) tmg véi truong hop N = Z, hinh (4b)
va (4c) tng v6i N=Z. Ning lugng lién két cua hat nhan bat dbi xtimg (N = Z) s& 16n hon
ning luong lién két cta hat nhan dbi xtmg (N = Z). Hiy tim chisb o.

Z=12 N=12 Z=10 N=14 Z=8 N=16 [

'AE = e v M e
P— —o0—o—|* < o—o—| -2 —o—o—|
*—o —o—o0— *—o —o—o— L -o—o—
L g L 2 —O0——O0— L g L g —O0——0—| L g L g —O0——O0—|
L g L g —O0——O0— L g L g —O0——O0O— @ @ —O0——O—
*—o —0—o0— *—o -O—o0— *—o -o—o—
\ 4 \ 4 —O0——O0—| 2 2 —O0——0O— 4 4 —O——0—|

(@) (b) (©
Hinh 4

5. Trong tat ca cac hat nhin c6 cung s6 khdi A, tim hat nhan bén nhit. Ap dung véi
a. = 0,58 MeV, a, = 19,3 MeV.

L1-Tr.374



CAU VI (1,5 dgém) q

Hg thire bat dinh Heisenberg AX.Ap >h cho chuyén dong ciia mot hat theo phuong Ox da
xac nhan rang mot hat vi md chuyén dong khong cé quy dao rd rét (Ax va Ap lan luot Ia trung
binh déll('m sai sb cﬁa,l toa do Vé} dong ’luz(_)rng). , o

Neéu véi gia thict hgp li Yé sai sO cua toa do, hé thirc :bét dinh chp sai s0 ve xung lugng bé
hon chinh xung lugng rat nhiéu, thi ta noi hat vi mé chuyén dong giong hat vi mo, nghia 1a co
quy dao ro rét.

Mot hat nhan jHe c6 dong nidng wdc chirng 200MeV khi chuyén dong trong budng bot di
dé lai ddu vét 1a mot vét dai chudi nhitng bot nudc nho danh dau vi tri cta hat trén duong di.
Vét bot nude nay cod bé rong ¢d 10°m va duoc may anh chup lai. Co thé coi vét bot nudce nay
la quy dao chuyén dong ctia hat nhan jHe dugc khong?

Cho m_ =4,0015u, 1u=931,5MeV /c?.

HET
Ghichl: - Thi sinh khéong duwoc sir dung tai liéu.
- Giam thj khong gidi thich gi thém.
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