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Ciu 1. (4,5 diém)

1.

Do tinh d6i xtmg, ta thdy ngay G nam trén duong thing ding Oy (xem hinh v&) nén chi can tinh toa
dd yg= OG cua vat.

~ ~ X _ 2m O -
Mat d¢ khoi lugng p = g g l’
Xét phan tir dai d?, c6 khéi lugngdm = pd/ = 2—md£ = 2—mdoc A B
R T
Theo cong thic tinh toa do khdi tam :
%
yG=LJ- Rcosazmda=2\/§R.V5y OG:2\/§R y
m 5, T T yis

Chii ¥: ¢6 thé ding phirong phdp nang leong dé tinh OG
Xét vat 2 ¢ vi tri ing vaoi goc léch B. Goi ¢ 1a gbéc ma vat 2 tu quay quanh minh né.

Chon chiéu dwong tit ca cac chuyén dong ngugc chiéu kim dong ho. Luc tic dung 1én vét 2 gom:
trong luc, phan luc, lyc ma sat nghi.

Phuong trinh chuyén dong cia khéi tdm vat 2 xét theo phuong tiép '
tuyén véi quy dao: m,a=F_ —m,gsinf

Vi B nho sinf=~p (rad) > m,(R-r)B"=F  —m,gB (1)
Phuong trinh chuyén dongquay cua khéi tru nho quanh khéi tAm:
m,r’¢"=F_r (2)
Diéu kién lan khong trugt: (R —r)p’ = —r(p' = R-1)p"=-19" (3)
Thay (2) va (3) vao (1) ta dugc: Bp"+—=—— (R B— 4)
N 4 X A A N L. N 2(R - I')
Phuong trinh (4) biéu dién dao dong diéu hoa voi chu ki T =2n
g
T (2) = F,, =m,re"=-m,(R-r)B"=m,(R - No’p= %ngB (5)
BZ
Phan lyc N =m,gcosf} = ng(l—gj (6)
Piéu kién lan khong trugt: || < p voi moi p (7)
‘ . |F, p
Thay (5) va (6) vao (7) tacod | = =f(P) = > p SuVOo<B<B,

N
4 . A n 1 I 1
Bat phuong trinh trén cho nghiém £, < 5 8+———|
[N

Can chu ¥ : dé c6 két qua nay can c6 thém diéu kién gidi han vé By dé sin B, =B, (rad).
Xét tai thoi diém khéi tam vat 1 va vat 3 ¢6 li d6 goc tuong tmg 1 o, 6.

Phuong trinh chuyén dong ciia vat 3 theo phwong tiép tuyén véi hinh tru:
m,RO"=-m,gb (1)



Nghiém la: 0 =0 cosw,t = o,cosm,t, voi o, =, /%

Phuong trinh quay cua G quanh O: m,R’a” = —m, gM—R (2)
Nghiém phuong trinh nay: o = a,cosm,t, voi o, = 2\/13‘% 3)
T

Goc léch cua vét 3 so véi phuong OG la:y = o —0 = 201,05 [%tjcos(%tj

Khi vat3t61 Cthi y=0. Suyra t

min

(1)1 + @,

Ciu 2. (4,5 diém)

1.

Dit truc toa dd Ox doc theo truc binh, chiéu duong cung chiéu chuyén dong cua binh.

Xét mot 16p khi mong khdi lugng dm, chiéu day dx, & cach day binh mot doan x. Trong hé quy
chiéu gan voi Trai Dét, 16p khi nay chuyén dong ciing binh véi gia tdc a va chiu tic dung cia hai lyc
theo phuong Ox 1a px)S va -pix+ax)S

Theo DL II Niuton ta co: [p(x) —p(de)]S =dm.a hay —dp.S=dm.a (1)

Mat khac, phuong trinh trang thai voi 16p khi la p,,Sdx = d—mRT (2)
1)

Tur (1) va (2) tim duoc: p, =P X =Py, (1 =T j 3)

Pé tim p(), ta dung dinh luat bdo toan khéi lugng. Tir (2) va (3) tinh dm, sau do tich phan, tinh dugc:

S S z
m= J‘dm _Po MJ‘ 1M gk = _ PySH L ual
RT RT RT 2RT

0

. mRT mRT pal.
Vay: P = L) suL T oRT
SuL 1 Hak H
2RT

mRT pal pal | mRT pal
P = 1+ 1- = 1- .
SuL 2RT RT SuL 2RT

Xac dinh vi tri khéi tém chét khi:
S 2
o= L= LpP o (Ll gy (1 el
mo RT 2 3RT 2RT 2 12RT

2

Khi gia toc thay d6i mot lwong da, khéi tdm dich chuyén mét khoang dx = — ORT da
Trong hé quy chiéu gén voi vo binh cong nguyén té do lwc quan tinh thuc hién 1én khéi khi 1a
2
O0A =Fdx; =ma j muL = muL a;
1 2RT 32RT
2
Cong do khi thuc hién: A’ =—A = THL .
32RT
2
Ap dung nguyén 1y I NPLH cho ca khéi khi, AU =A = E'Q)—RAT = —%aé
n o2 32RT
272
Dodé, AT=-H1 g2
48R°T



Céu 3. (3,5 diém)

1.

Khi mét ph'?ln 16p dién moi €; véi chiéu dai x dugc rat ra khoi tu dién, phén con lai trong tu dién co
chiéu dai L - x. Luc nay, tu dién c6 thé coi nhu h¢ gom hai tu di€n mac song song.
Tu dién thtr nhat c6 chiéu dai x, c6 16p dién moi 1a khong khi c6 € = 1 va 16p dién moi e;:
2me

C = 0 x = Ax

! R+r 1 2R
+—1In
2r g, R+r

In

Tu dién thtr hai c6 chi€u dai L - x, ¢6 16p dién méi €; va 16p dién moi &;:

2ne,
=T R 1 EOEBLX)
—In +—In
g, 2r & R+r

bién dung twong duong C = C;+C,= Ax+B(L-x) = BL+(A-B)x = BL + (A-B)vt

Vi B > A nén A-B < 0 va dién dung cua tu dién giam dan déu theo thoi gian.

Vi tu dién duoc ndi v6i ngudn nén hiéu dién thé gitta hai ban 1a U khong d6i. Khi 16p dién méi duoc
kéo ra khdi tu dién mdt doan x = vt, ndng lugng cua tu dién thay doi. Cong cua ngoai luc F va cong
ctia ngudn dién bang bién thién nang lugng W cua tu dién Fdx + Udq = dW

Do d6 Fdx :%Ude—qu = —%Uzdc = —%UZ(A—B)dx va F= —%(A—B)Uz

Luc dién Fq trai chiéu véi ngoai lyc F nénF, = %(A —~B)U’ <0.Luyc dién tac dung 1én tam dién moi

huong vao trong long tu dién ‘
Chon chiéu duong ctia dong dién la chiéu dong dién tich dién cho tu dién, ta cé
i= ((11—? = Ud—ic = U(A-B)v <0 tu dién phong dién qua ngudn.

Céu 4. (4,5 diém)

Goi C4, Oy; Gy, Oy 1a tam va dinh ctia cac mat cau tuong ung. Puong théng 0,03 1a truc chinh cua
thiu kinh. Do th4u kinh héi ty nén R; > R, va C; ndm trong khoang C,0,.

Xét mot tia sang bat ky phét ra tir S va 1am véi truc chinh goc .. Do ngudn sang S dat tai tim ciia
mat 1dm nén tia sing nay s& truyén thang dén diém I trén mat cau 16i rdi khuc xa di ra ngoai. Pudng
kéo dai cta tia 16 cét truc chinh tai S*; S’ 14 anh cua S qua thau kinh.

Goiivarla goc tdi va goc khice xa tai I: sinr = n sini. Pat SC,=xva S’C,=vy.

Véi cac thong sb da cho, dé dang ching minh
dugc ring tam gidc SC,l can va i=o. Vi vay,
sint _sinr

theo dinh luat khic xa —— =——=n. P g N
sini  sin o g’
Taco:y=180"-r—@p=a+i-r=20—-r =
Ap dung dinh 1y ham s6 sin cho tam giac S’C, :
_R,sinr  R,sinr nR, B
- . - . _ - . 2 . - . 2
sy sin(2o.—r) SlTliotcos - s.mr cos2a Slfl ¢ COST—1NCoS 20
sina, sina, sina

* Thay o =15° ta tinh dugc r =22,84°, y, =9,35cm

nR,
2—-n
Vay dai diém anh nam trén truc chinh, ¢ bén trai C,, va cé bé rong Ay =y, -y, =0,35cm.

=9cm

* Thay o~ 0° ta tinh duge r~0°,y, =

Lo . ., , sini sin .
D01 véi tam gide SCol ta co: —— = @ v61 a=SI.
X a

sint  sin@

voib=S1= —=—=
y b ysini b

L . ., , Xsintr a nx a
D61 véi tam giac S’Csl ta co: = —
y



) ) a= \/R§ +x” + 2R, Xcos@
Mat khac xét hai tam gidc SCsl va S’Col ta co:

b= \/Rg +x” +2R,ycoso
Tir cac biéu thuc trén ta co:
n’x? RJ+x”+2R,xcos¢

2

y B R: +y” +2R,ycoso

=n’x*(R; +y°) -y (R +x°)+ 2R, xy(n’x — y)cosp = 0

Dé céc tia t6i (goc ¢ khac nhau) déu c6 duong kéo dai ciia tia khic xa déu di qua S’ thi n’x =y
Thay vao phuong trinh trén ta c6 R, = nx

Mit khac C,0, = SO, - SC, =S0,+0,0, - SC, = R, =(R, +0102)L1=3,6cm.
n-+

Céu 5. (3,0 diém)
2 2
Zki a’ta co: aw =—P=- Zki a’ (1)
i 3c dt 3c
Vi électron chuyén dong tron véi ban kinh quy dao r nén chiu luyc hudng tam la lyc Culong. Theo
2 2
phuong trinh DL II Niuton: E, = ke _ m-— (2)

I'2 T

Ning luong toan phéan va gia tdc cuia électron la:
2 2 2 2
W:lmvz—ke =ke ke =_ke 3)
2 r 2r r 2r

St dyng diéu kién P =

a=a, =—-; (4)

ke® dr 2ke’ ( ke? jz — dt 3m’r’¢’

Thay (2),(3),(4) vao (1) tac6: ——=— =————4dr 5
y (2),(3),(4) vao (1) 2 dt 3 P (5)
Véir =R tai thoi diém t = 0. Thoi gian ma tai d6 r = Ry 1a:
R, 3mzc3 m2c3
t=—j

1’1’11'2

. 109
e r’dr = e (R3—R3), thay so tinh dugc: t=107s

Tach: T=2F=2™ M o101 Tr= 28 M T 1531075,
0 e k o' 4de\ k 8

2t
T+T

S6 vong quay trén qui dao cia électron 1a: N = -~10°vong./.

HET




