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1. C1: Xét voi thm quay tic thoi O’ nhu hinh v&, dé thiy
momen luc cga hé doi voi O’ bang khdng nén md men
dong lugng doi voi O’ bao toan:

yw, —xv, =C
C2: 4p dung vdinh luat IT Newton tai thoi diém bét ky:

o [ 2 X KLx
mx =-— ( X2+y2—L)—W=—kX+—W

my = — («/x2+y2—L)L:—ky+ KLy 6[ Vo )

d(xy) d(xy)

N

Xy

= Xy =YX = Xy + Xy = X + Xy = G dt =y, —xv,=C (1)
Tait=0=C=v,L. )
Khi 16 x0 ¢6 d0 dén cyc dai: d/=0=d(X* +y*)=0=> XV, + Y,V =0 3)
v,L V,LX

@), (2, @) =V, =°£—2ym; Vyn = =20

2y 2
Tur dédy = Vi, +Vj, = VEZL ;
Bao toan nang lugng cho ta:

2y 2 2 2

Lo ter, —Lpeim¥els S e Mo, Moy g
2 2 2 2 k k
Thay s6 vao va giai ra duge ¢ =11,33 cm hay §=13,3 %.

A e TN 2 N e A .V C s 4:R A A
2. Xét h¢ quy chiéu khoi tdm chuyén dong voi toc do 70 Tai thoi di€ém ban dau, hai vat

R an .2 re A an V , A A an R an
chuyén dong nguoc chiéu nhau vdi toc do 70 Cac hat ludn c6 cung toc do nhung chuyén dong

ngugc chiéu nhau trong HQC nay. Khi 10 xo dan cyc dai thi cac vécto van toc s€ vuong goc voi

truc 10 xo.
Béo toan mémen dong luong: ZmﬁL =2m V—mf—m =V, = &
22 2 2 0

1 (v .1 (v, ) 1
Bao toan nang luong: 2.=m| -2 | =2.=m| -2 +—k(£m—L)2:>V§—vﬁ1:2k(£m—L)2

2 2 2 2 2

2 2
= mv2 (2 —L2) =2k (£, L) 12 = 0% -1t - ey oy g
2k 2k

Thay s6 vao va giai ra duge ¢ =10,72 cm hay §=7,2 %.
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CAU Il

a) Tai thoi diém ban dau, vat chi c6 chuyen dong quay quanh khdi tdm nén lyc can ma sat tai
mot vi tri trén dia s& hudng theo phuong tiép tuyén véi véc to ban kinh:

+ Xéc dinh md men lyc tdc dung 1én nira vanh tron ban kinh r, d¢ day dr.

dM = rdF = —kdSw,r* = —tke,r’dr
Tich phan trong toan mat dia:
4 n(k, +k,)o,R’
M :—n(kl-i-,kz)’(oORT:%MRzy:qy:,— ( c 2|\2/|) 2
+ Do tinh chat doi xtrng nén ta c6 thé thay thanh phan luc can vudng goc voi A ty triét tiéu
nhau, nén dé tim hop luc ta chi can di tim thanh phan song song vdi truc A. Xét cho vi phan
di¢n tich dS c6 véc to ban kinh r hgp v6i A mot goc a, d6 day dr, goc nhin tir tdm da.
dF, = kdSvsin a = krdadre,rsin o
Tich phan trén toan b mat dia:

Fzé(k2 —k;)o,R*=Ma, = a, =

2(k, —k,)o,R®
3M

Hudng 1én trén theo hinh v&, doc theo A.
b) Tai thoi diém bat ki, gia sur dia c6 van toc khoi tam v va van toc goc . Ta c6 the tach van
toc cua mot diém trén dia thanh hai phan v va or. Cé thé nhan thay luc can c6 hgp luc ludn
song song v&i A nén tam dia ludn nam trén A.
Vi thanh phan or, tudng tu nhu trén ta co:
M6 men can:
1

Ml = —ZTC(kl + kz)(DR4
Luc kéo

2
Fl = g(kZ — kl)(,l)R3

V6i thanh phan v, ta ¢6:

Luc can
3 =—%(kl+k2)nR2v
M6 men kéo
1 4R 2
MZ ZE(k k ) R2 37-5 g(kz—kl)RSV
Vay ta co:
2k, —k, )RV -1 (k, +k,)oR* = 1 MR? 92
3 4 2 dt
2 1 dv

E(kz—kl)O)Rg—E(kl'Fk )ﬂR V= Ma

Nhan hai ca hai vé véi dt va tich phan hai vé ta duoc:
%(kz—kl)R3L—%n(kl+k2)R4Acp=%MR2(—mo)

%(kz —kl)RsA(p—%(kﬁkz)nRzL:O

2 1 1
g(kZ_kl)RsL_ZTc(kl+k2)R4A(‘p:EMR2(_(DO)
3TE Kk, +k, 2L
4 k -k, 3R
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Mo,

jm_ﬂ(k —k,)
8 k,-k, 3 7% !

L=

CAU 111
1. Luc khi dat trang thai 6n dinh, sb mol hat trén mot don vi thé tich v =% co gia tri 6n dinh
va phu thudc theo d(} cao. , ‘
- Trang théi dirng, s6 hat dén va cham vdi ti€t di€n binh tir phia trén va phia dudi bang nhau:
v(Vv)=const ma (v)[ JT = w/T=const=a
- Phuong trinh trang thai: P =vRT = aRJT .
- Ngodi ra: dP = —pg.dh =— 2P g.dh = ar 9L - _ HaRVT gdh = dT = - 29 g
RT 2T RT R

- Lay tich phan ta dugc T(h) =T, —bh véi b= ZRLQ .

- Taiddy trén T, =T, —-bL
a

- Viét lai ve————
JT,-bh
ah.dh
jhdeh j i
2. Vi tri khdi tdm cta lugng khi:  hg =2 —
[vsdn j a

) ) /T, —bh

- Bang cach d6i bién u = \J T, —bh tich phan trén c6 thé dwa vé dang sau:

—JJT.Tza(T ~u*)du
- ﬁbz ’ _13T0(\/f—\/T70)—(\/TT3—\/T7§)
S TV R e
Jﬁb

- Cubi cung h, :%(ZTO—TL— TT)= 31b (T +bL— /T, (T, bL))

3. Ta di tim nhiét lwong 8Q can cung cép cho binh khi dé nhiét do day ciia n6 tang lén dT .
8Q =3A +dU
- Cong khi nhan dwoc 1am tang thé ning trong trudng cua khi:

5A = mg.dh = R[dT 2T, bl dT]—ﬁ[l 2T, bl }dT

3 2ug 2T, (T, —bL) 6| 2T, (T,-bL)

- Do T(h)=T,—bh nén dT(h)=dT ttc la nhiét do céc phan binh khi déu tang lén mot luong

nhu nhau 1a dT suy ra dU =ganT .

- Vay: 8Q=8A+dU =n R[ﬁ 2T, —bL JdT

3 12,/T,(T,-bL)

L1-Tr.3/7



:>C\,=£={§ 2T, bL ]R

ndT |3 12/T,(T,-bL)

CAU IV:

1. Pt Newton cho hat chuyén dong trong tir trudng c6 dang m (il_\tl =eVxB

Chiéu 1én ba phuong cua hé toa do tru:

eréB, = m('r'—ré)z) (1)
r.dB, . T
_E(E & Zj: m(r9+2r9) (2
r’ . dB
e— L=mzZ 3
2 dz ®)

-Chuy rﬁng dBZ dB, dz =72—= dB, , hé thic (2) c6 thé viét lai nhu sau
dt dz dt dz

e d(r BZ)_md(rzé)
T2t dt r o dt

B .
= r’ (eTZ+ mej = const

- O thoi diém ban diém ban dau r=r, =0 = const =

: e
6=——B 4
o o (4)
\oan (S]
-Tudaysuyra k=——
2m

2 2
- Tinh dén (4), (1) ¢6 thé viét lai nhu sau: —~ B2 = m(r_r ° ng hay
2m 4m

2

, e
f=— B2 = -k*rB? (5)

- Vé trai (3) chira r? va chi xét & gan truc nén sd hang nay c6 thé bo qua, nén: 7 =0
2.-Tw Z=0 nén v, =const = v,cosa .

dr _drdt _1dr

dz E dz v, dt

d?r d(ldrj d(ldrjdt 1 d?r
- Tiép tuc —=—| — =

- Tuong tu trén

dzZ dz\v, dt) dilv, dt)dz Vv2dt
d’r e’ dr (eB, )
- Thay vao (5): =— rB’ ha . r=0 (6
yvao () dz>  4m*V} Y iz [vaj (©)

Véi o nho v, =V, phu:(mg trinh mo ta quy dao cua

proton nay it dnh hudng boi tham 5O ochi huéng cia  B=0 g B(r,z)lc B=0
vec to van tdc ban dau nén moi proton xuat phat tir A ———>r = — - o
véi cung d6 lon van tbe V, s€ co quy dao cit truc Oz tai

(@)
—
Ny

cung mdt diem A’.

3. Trong thau kinh r = const nén theo (6) ta co

L1-Tr.4/7



2 d/2

r r
ar_ const—% I B%dz
dz Amvy 3,
L . dr dr r . ) Al o
-TaiE vatai S taco: —| =0, —| =——. Thay vao phuong trinh trén c6 ngay
dz | dzly f
r 2r d/2
= [ Bldz
f 4mvy 3,
, , . 1 e d/2
- Vay tiéu diém anh ctia thau kinh tir ndy bang: — = Bldz (7)
frol2 ’
mVO —-d/2

- Ap dung tinh tich phan

d/2 d/2 d/2 2 2 dv2a/2

[ Bidz=82 [ e*’dz=282 [ e'"™ dLZmJ —2 2 [ et

-d/2 —d/2 0 \/g \/% 0

2 2 dv2al2 0,048

%:( ° ] 2By 1 et dt—6,1195 [ etdt=2,935m™ =f'=34cm
' (2mv, ) V2a 1 !
CAUV i ,

1. C6 A nucleon, moi nucleon lai lién két vdi 12 nucleon khac

nén tong sb lién két 1a :LZTA =0A.

S6 hang thir nhat trong ning luong lién két 1a a,A” =6Au,
hay a, =6u,a=1.

2. M&i nucleon ¢ bé mat bi tinh thira 6 lién két, do vay ning
luong thira la AA.3u, trong d6 AA 1a s0 nucleon & bé mat.
Goi R 1a ban kinh hat nhﬁn,‘ Ro 1a ban kinh mgt nucleon. Lép
nguyén tir ngoai cung c6 chicu day 2Ro.

AA AV 4nR’2R, 6R,

-Tacéd

V - 4£R3 R
3
. 4 o 3
- Mat khac: Vz_nRS =AﬂRg£, trong d6 n __T I3 ty s6 xép chit, suy ra &: n
’ 3o 3V2 R (A
- Vay: AA =60 A% = a, =18n"°u B zé |
%.r; r<r
3. Dién truong tao boi hat nhan ¢ bicu thie E =
kZe
r—z, r>R
F 2,2 V3
- Nang luong tinh dién W = IlgoEZ Anr?dr = 3kZ’e (ﬂj
02 5 R, \A
2..1/3
iy y=2,5=1/3 VA a, =2 <E T
5 0
\ pZ kXZ
4. a) Nang lugng cta dao dong tir di€u hoa bdo toan E = 2—-;-T
m
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- Quy dao pha Ia hinh elip c6 cac ban truc p,,, =vV2mME, X, = ,f% :
Dién tich cua elip ndy S=np,, X = 2nE\/% _2nE , suy ra dpcm
®

b) Ning lugng tong cong E(n,n,.n,)= (nl +Nn,+n, +§j2_03 = (n +%j8
T

¢) Ta tinh d§ chénh Iéch ning lugng xuét phat tir N = Z, sau khi dich chuyén 1 cap thi ning

lugng tang 1én 1a 2¢, dich chuyén cdp thir hai thi ning lugng tang khong phai la 2e ma la

2.3g,...

- Tong s6 nang luong ting 1én 1a AE, = 28[1+3+5+...+(2m—1):|, trong d6 m = 14 s6

cap cﬁn’chuyén. q
- Ddy s0 ¢ trén c6 tong m?,
Z-N)'e (A-22)s
- Vay: AEA=2m28=( ) :( )
2 2
- So sénh véi nang lugng lién két dugc o =2

2 ; 1 A A1 . . A \
- So sanh hai biéu thurc thay thtra ra hé so N Nguyén nhan la ta xét hat dao dong dicu hoa
trong khong gian tu do, con cac nucleon dao dong trong khong gian hat nhan nén khoang cach
o caa e L
gitta cadc murc nang luong ty 1¢ véi e

2 _ 2
5. E(/A\’Z):aV)A\_aS/A\Z/S_a/-g\f3 _aA (AA ZZ)

- Hat bén nhét tng véi 3—; =0

A ~ A
8 a3, 5 0,015A%° 42
2a,

-Kétqua Z,,, =

CAU VI
- Nang lugng nghi cia hat o 12 E, =m_c? = 4,0015.931,5 = 3727 MeV .
- Tong nang lugng cta hat E =E,+ T =3927 MeV

-Tudaysuyra y= EE =1,05366
0
- D& dang suy ra v =0,315c. Do d6 ta phai sir dung hé thirc twong ddi tinh
p, =ym_v~6,6.10"° kgms™
- Bay gio chiing ta wéc luong gid tri sai sb dong lrong ciia hat o tir hé thirc bat dinh. Co thé lay
gid trj sai s toa d0 Ax ~107°m. o
- H¢ thuc bat dinh cho phép mot gidi han dudi cua sai sO v€ xung lugng la

h

Ap. ~— =10 kg.m.s™
p Ax g

X

- S0 sanh ta thay Ap, c6 gia tri nhd hon rat nhidu lan véi chinh gia tri dong lugng p, cua hat
o nhu da tinh ¢ trén. Nhu vay c6 thé coi vét bot nurdec ma hat o tao ra khi di vao buéng bot 1a
quy dao chuyén dong cua no.
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