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CAU | o o , o ’
1. Xét hé¢ quy chi€u gan voi tam go. Véi gia thiét vat ludn truot trén tam go, vat cd gia toc
. s F.—F
tuong doi khong doi bang: a, =—+—"=a-ug;
m
va c6 gia toc goc quanh khéi tam la: y = @ = % .

Tdc dd twong doi cia vat so vdi tam go luc roi tam go:

2
v, :\/vg +2a, =\/v§ +2(a—pg)l (a > ug——lj

2 2l
Vo + Ve v0+\/v§+2(a—ug)|'

Tdc dd gdc cua vat va toc do khoi tam so voi tam go la:

Thoi gian vat di hét quing duong | 1a: t, =

. Hg
V=V,+(a— t; t=—=
0 ( Hg) 7 =Y kR
Thoi gian can thiét dé vat bat dau lin khong truot:
Vo+(a—pg)t, = l”lgtR Zugt:t— Y
R 3ug—a

Dé vat van con trugt so v6i tim gd khi sap roi xudng mat ban, ta can cé:
t, <0 (khong bao gio xdy ra sy ldn khong truot) hodc t, >t

+ 1, <0=a>3ug

A 2
+t 2t = >
3ug-a v0+\/v§+2(a—pg)l

= vo\/vg +2(a—pg)l = (6ugl - v; ) - 2al
= vy —2uglvZ + 4vila > vi —12uglv’ +(6ugl)2 +4a%° - 4al (6ng —v§)

= 4a%1? ~10pgIv? +(6ugl)’ - 24apgl? <0

—6uga - Hzglo (SMQ)ZSO

5ugv:  5ugv?
:(3ug)2_(3ug)2+ HgV, _ HgV,
2l 2l
:>3pg—\/KSas3pg+\/?
2
Két hop lai ta co: = a>3ug— 5“2%

2. Véi diéu kién V, =, },;gl diéu kién trén tro thanh a > 2ug

Van toc vat so véi dat luc roi tam go 1a:
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2
V, +V,

V=V, -1

2ugl

0

+v>0:>v§+vovc>2ugI:>\/v§+2(a—ug)l> —V,=4v,

2
2al —4v; > 4v, =>a> 10vg

=4ng

+v=0=a=4ug.
+v<0 =a<4pg.

* Sau khi roi tam gd, vat s& chuyén dong dudi tac dung clia luc ma sat v6i san va cudi cung sé
dat dén trang thai lan khong trugt trén mat san.
Trong h¢ quy chiéu mat dat, ta luén co:

F F..R ly Ro
V=V, ——=At=v, -2 =V, ——At=v, —
0 m 0 0 0 2
A . A . L2V, 2v,
Vit dat trang thai 1an khong truot khi v=Rwn =V =T,(o :ﬁl
V=V, —ng 2 _2v0:> 9 20 v,
TV . T3 T v, 3
6ugl
=V, =,V +2 a— -V
\/ Hg) v 0
2al - 4V% =14v, = _100v _ 40,4

Vay, khi m&i roi khoi tdm gd, vat quay theo chidu kim dong hd quanh khdi tam va:

+ Néu a>40pg, ic dau vat trugt sang phai, chuyén dong cham dan, quay nhanh dan dén khi
lan lghong truot. )

+ Néu a =40ug, vat lan khong trugt ludn sang phai khi roi xuong mat san.

+ Néu 4ug <a<40ug, lac déu vat trugt sang phai, chuyén dong nhanh dan, quay cham dan
dén khi lin khong truot.

+ Néu a=4pg, luc dau khéi tim ciia vat dung yén, sau d6 chuyén dong nhanh dan sang phai,
quay cham dan dén khi lin khong truot.

+ Néu 2ug <a<4ug, luc dau vat truot sang trai. Sau do chuyén dong chim dan, quay chim
dan dén khi dirng truot. Tiép tuc chuyén dong nhanh din sang phai, quay cham dan dén khi lin
khong truot.

CAU II
1. Tt phuong trinh trang théi (P +izjv —RT, tacd: V.dP +(P —izj dvV=RdT. (1)
Y, Y,

- Qua trinh déing nhi¢t dT = 0 = — =P -2
Ko \Y

- Qua trinh doan nhiét 8Q =dU +P.dV =C,dT + (P + %} dVv =0.

- Két hop voi (1), ta co:

V.dP+(P—izjdV:—i(P+izjdV:i:[P—iz}Li(PJrizj.
Y, c, U v K vi) e, U v
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P+—

vay: Sro RV
L Cy p_iz

Vv

- Xét qua trinh dang ap: R.AT = (P —%) dv

8Q:CVdT+(P+%jdV

a
P+—
— C,dT=C,dT +R \; dT
V2
a
P+—
:&:1+— v =y=dpcm
CV CV P_i
VZ

2. Ta xét mot song duoc truyén tlr trai qua phai va giai thiét mat dau song bi nén, dugc truyén
voi toe d v. Dé thuén tién ta sir dung hé toa do sao cho viing nén dung yén, khi d6 cac hat khi
trong ving song khong toi duoc s& chuyén dong phai sang trai voi tée do v trong hé quy chiéu

ndy. Vung phai (v,P,p), vung trai (v+dv,P+dP,p+dp).

Khbi lrong khi di qua mot don vi dién tich mat song 1a: vp =(v+dv)(p+dp)

B qua s6 hang bé béc hai ta c6 vdp = —pdv @

Ta tinh d6 bién thién dong luong cua khi trén mot don vi thoi gian ngang qua mot don vi dién
tich (v+dv)(p+dp)(v+dv)—pv.v=Vvidp+2pvdv

Theo dinh lut hai Newton ta co: v’dp +2pvdv =P —(P+dP)=—dP (2)
Tur (1) va (2) cho ta két qua vdp =dP (3)
Ma khéi lugng khi m=pV nén dp = —p.dvv (4)

Tir (3) va (4) cho ta két qua: dP = vidp = —VzpdvV hay

Vz__(d_Vj 1,
VdP) p xp \/K—p

RT
- Thay biéu thtic ctia p VA K VA0 biéu thirc cua v ta duogc:

3. Tur phuong trinh trang thdip =

-1 -1
_ RTI R [P——z] (P+izj _ [RT i—1+2P.(P+izj _ RTIR 4 2PV
wlcC, Vv Vv wlc, Vv wlc, T RT

- Mit khic| P+ |V =RT = PV2 -RTV+a=0= =¥ _1; J1- 4%
Y, RT RZT

vay v [RT[R [P
nlc, R’T
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- Thay sb vao taco v~346m/s.

CAU Il
. . : , , A . = o Ida x (_f - é:)
1. Tt truong thu duoe bang cach tich phan doc theo vong day B = [ﬁ4— |q —
T |f-a
. A, . . oz 1 1 3ra
a) Tai nhiing diém cach xa tdm vong day r >>a ta khai trién | |3 Xt —.
r—af r r

- Thé vao tich phan trén B = Bol {[ﬁ axt —m daxa [ﬂBr 4 déx?—[ﬁsr'a déxé}.
- Tich phéan thtr nhit bang khong cho mot du:orng cong kin bat ky. Tich phan thir 2 va thi 3 sau

1A ~ L 0 1A I l \ s A As 0 1A I l A r A 12
khi lay s€ ty 1€ v61 —-, con tich phan cudi ty 1€ voi — nén c6 thé bo qua.
r r

- Con lai B = ’:ji mdija+m32§déx?}:i—i{%méxdé+%[m(ié)dé}x?}
. . d(a .

fi(7a)da=={[fjda(ra —ma'(dar)}:%m[da(fa)—a(dé.f)]:%m(axda)xr
ézﬁ{%méxdé+%{%m(ﬁxdé)xr}xf}
_O{ZM+3(I\7IX?)XF}_0{2|\7|+3(|\7|.T)?_3|\7|(??)}

4| 1 r’ 4| 1 r° r°

b) Vécto cam tng tir c6 phuong tiép tuyén véi dudng stc nén ta co:
B, do

tano=—=r—.
B dr

r

Thay M.F =Mrcos6 vao biéu thirc rdi chiéu 1én hai phuong:

B, - 2u,M cos6 B _ MM sin® >

Ar * 4n R O y

Phuong trinh dudng stre tir la: rd—6=B—— sin© = r=R,sin*0, trong d6 R, 1a ban kinh ¢
dr B, 2cos0

mit phing xich dao,
Tur day tinh dugc d6 16n tr truong doc theo dudng surc:
B \/ﬁ oM V1+3c0s’6 _ pM v1+3cos’6 _ \/1+3003
4n re 4n  Risin®@ % sin® @

2. a) Hat chuyén dong trong tir truong tinh thi dong ning va van tdc bao toan, chi thay doi
hudng chuyén dong. Phuong trinh chuyén dong c6 dang:

d(fxp) . /. = =N = d(Fxp,) d(?xf)(p) . -

& - er, x(Vx/B) = e[v(r.B)— B(v.r)} = i t— s e[,r.Brv— rv,B‘]
Thanh phan thir nhat ¢ vé trdi vudng goc voi mdt phang kinh do nén khi chiéu Ién s€ bang
khong. Thanh phan thir c6 d6 1on rp,, ¢ phuong nam trong mit phang kinh d6 va vudng goc
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feo= OV ET r Ay T Al 13 -4 , A A A
voi T, do do no 1am voi Oz mot goc E—O . Vay hinh chi€u ctia mémen dong luong 1én truc Oz
la rsin@.p,,.

d(rsino.
- Vay: wz er[ B, (v, cos0-v,sin0)-v, (B, cos0—B,sin0) |=ersin0(v,B,-v,B,)

Thay biéu thirc cua cam ing tir va van toc vao vé phai dugc

d(rSine'pQ)—ersine(ﬂ”"M sing _ do oM 2cose] d (‘esin®6 p,M

dt dt 4x r® dt 4n  1® dtl r  4xn
2

= rsine.pq)+es'In O KoM = const

r 4n
. do
Thay p, =mrsin OE vao ta duogc:

const = mr? sin? 992 &SN 0 HM_ i e(mr2 0o My eMj

r 4m dt 4n r
b) Cac duong st tir vudng goc voi mat phang xich dao nén néu ban diu véan tc hat thudc mat
phang xich dao thi lyc Lorentz cling s€ thuoc mat phang xich dao. K&t qua la hat chi chuyén

dong trong mit phang xich dao co6 6= g

L Me Me
Bat bién cau a) co dang rp_ + Rl _ | + B _ const=A
* 4 4mr

Hang s6 dugc x4c dinh tir diéu kién dau khi r =0, A=L_ =+bp, ddu + tuy thudc vao hat lao

dén chéch Pong hay Tay.

A p,Me

T A

Diém tiép can cyc ticu cua hat dugc xéc dinh bdi p? =p” —p2 =0 hay p = |p(p|
HMe

e

Bién doi p, =

(1313

Néu lay dau ta bién d6i dugc phwong trinh r®—br =0, nghiém

=£(b+ /b2+—”°Me}

2 np

Tuong tu voi dau “+” duoc r = %(b + /bz —“O—Me]
mp

3. a) Ban kinh quay duoc xac dinh tir diéu kién can bang luc ly tim va lyc Lorentz:

mv? mv eB
L =ev B> p=—1= P 0, =—.
p eB eB m

b) Tir thong giri qua vong day ® = np’B.

Suit dién dong cam tng € = 1p° C:j—? =2np.E_, Ec la cuong 40 dién truong xody.

dpL_eE _epdB_p dB
© 2°dt 2B dt

2
Py =const.

Phuong trinh Newton:

Bo dt rdi tich phan ta thu duoc:

\ n 0}
Dong dién cho hat tao ra | = e2—C
T
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=const.

2
Momen tir u=np’l = pze_qB

2 2 ain?2 2 ain?
NP A SIN~ a SIN" a
¢) Tur diéu kién p—izp—zconstzu
0

Tai diém guong sina,, =1, suy ra sin’ o, = —%

B

m

sin®0,

J1+3cos* 0,

Thay biéu thirc ctia B tir phan 1c vao ta dugc sin® a, =

d) Goi s 1a toa d6 tu nhién doc theo dudng suc tur

0,
-Tacév,,zﬁ,suyra 4J' ds f ds
,CoSaL

/2

V//
1+3cos 0 ..,
Mit khéc: cosa =+/1-sin’a = 1——S|n G ——F—sin“q,
sin

Laico

= J(dr) +(rde)’ =\/(2Rosin 0c0s0d0)’ + (R, sin?0d0) = R, sin OL+3cos’ 0.d0
4R, ej sin® 0v/1+3cos2 0 4R

Vay: 1, =

do=—=2f(sina,)

Vo \/sinee—sinzocO\/1+3(:osze v

e)Tfrcéu2c,xécdinh:d—(P: ! ( A —“OeM]:(A_“OeMJ 1

dt sin®0  4nr R2 4nR} m.sin®0
Tinh géc ma mat kinh tuyén quay dwoc sau 1 chu ky chuyén dong truot cua tdm quay tir diém
guong cuyc Bac dén diém guong cuc Nam roi quay tro lai.

B, d(p
Ap=4] —"dt=4

GJTd_q)E_ 4 (A poelvl}em v1+3cos’ 0 4o
IR 2
w7z Ot a2 AV, VAR, 4mR, n/zsinz6\/sin66—sin2cx0\/1+3cosze
:i A_&NZI _g(sinao)
mv{ R, 4nR;
Va: 1, = 2n.
Ag
CAU IV
1. D& dang bién ddi duge n = b_
1-kz

- Chia khong khi thanh cac 16p rt mong co do day dz, goi a(z) la goc hop giira tia sang voi
phuong ngang ¢ do cao h, dinh ludt Snell cho: n(z)cosa(z) = const =n(0)cosa, = COSOLO\/B

= C0Sa = Cosa,v1—kz

2 -
CTirds 7= 2| 1205 % | gp - 200008 4
k Cos™ a, kcos a,
z 2c0s?
dx k cos® o,

- Tich phén hai vé cho ta
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1 1. ‘ 1 : .
X=———|a+=SIin2a || =——|(2a0+sin2a)—(2a, +Sin2a.
k cos? a, 2 ] - 2kcos® ay, I )=(2% o))
1
:m(cos 2(10 —CO0S 2(1)
- Cubi cung: 0 5 in2
L L (gsingg) 2etsinZe
2k cos® o, 2k cos” a,
- Pay chinh 13 phuong trinh tham sé cua dudng cycloid v6i R = ;2
2k cos® a,

z :i(l—cos 2a.)
2. — Puong truyén céc tia sang bi gi¢i han boi tia tng voi o, =0, hay
X =—(20+sin 2a)
2k

- Khoang cach xa nhét L thoa:
2—1k(1—c052a):h cos2a =1-2kh

=31 2
2—1k(2a+sin2a):L E(arccos(l—Zkh)h/l—(l—2kh) ):

- Voi truong hop kh <<1 thi L =, /%

CAUV , ‘ ’
1. Vi di€u kién bién (do ché do chay tang), vén toc tai
cac thanh ong bang 0:

2
AInR, +B=14P
n AX
2
AInR,+B =Rz AP
n AX

Tim duoc:

:iﬂ RZ-R} B:iﬂRglan—RflnRz
dnAxInR,-INR," 4nAx InR,-InR,
- Xét 16p chit 1ong trong mdt tru nguyén té c6 do day dr cach truc r, dién tich mat 2nrL.

- Viét lai biéu thte
2 2
:iﬂ &h‘]L_FRg_rZ
4n AX| InR,-InR, R,
Tinh lyu lwgng chay qua dng theo do chénh ap suét béng tich phan:
RO
Q:ju.2nr.dr—lﬂ InL+R§—r2 rdr
R 2n AX g, InR InR R,
_ T AP Re_pe _(Rlz_—Z) _plar
gnax ' % InR,-InR, n AX
2 2\2
D=" R{-R; _Ri=Ry)” 14 hé s6 phy thudc vao cac thong s cua dng.
8 InR,-InR,
2. Phuong 4n thi nghiém
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+ B trf thi nghiém nhu hinh v&

T

Ong try dong truc

Chit Iong can  —
xac dinh d0 nhét

Van khoa

+ Cac budc tién hanh thi nghiém:

Ap ké nuée chir U

[> = Chét long ra

Luu lugng ké

1) Diéu chinh van dé chinh luu lwong chit l6ng chay qua h¢ (Dé dong chat long chay on dinh
can diéu chinh leu lwong chat long chay qua ong la nho)
(2) Poc gié tri luu luong va do chénh 1éch ap sudt Ap ¢ hai dau dng do dai L qua ap ké

(3) Thay d6i lwong chat 16ng chay qua hé & cac gia tri luu lwgng Q khac nhau, doc gia tri Ap

tuong tmg. Ta cld: Ap = %Q

(4) Ghi sb liéu vao bang va v& do thi.

Lan do Q

Ap

1

N

w

SN

(5) Xac dinh 1 theo d6 nghiéng ciia do thi tanp = %n

y(Ap)

x(Q)
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