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Loi gii

DPiém

a) Cac luyc tac dung lén vat 1: trong luc P1,
phan luc phap tuyen cua mat phang l1én vat 1

Nl, luc cang day Tl, luc ma sat Fms.

Céc luc tac dung lén vat 2: trong luc ﬁ;, luc
cang day T;

Céc lyc tac dung 1én rong roc: céc luc cang
day T, vaT,

Phuong trinh dinh luat 2 Newton cho cac vat:
Vat1: P, + Ny + Fpe + T, = my. G5 (1)
Vat2: P, + T, = m,.a; 2)
Rong roc: E)+ﬁ2) = I.E 3)
Trong do E la mémen cua lyc T_'l) tac dung

1€n rong roc va E la mémen cua lyc T_’z) tac dung 1én rong roc. ’
Chon h@ truc toa do Oxyz nhu hinh vé trong d6 Ox theo chiéu vat m, di xudng, Oy
theo chiéu m; chay sang bén phai va Oz song song vdi truc quay cua rong roc.
Chiéu cac phuong trinh (1), (2), (3) 1é€n céc truc toa do thich hop, ta dugc:
(1) chiéulén Oy:T,—F . =m.a (4)
(2) chiéu lén Ox: P,—T,=m,.a (5)
MR? a Ma
R =>T, _leT (6)
(do day khong co gidn nén cac vat chuyén dong cung gia toc a, va do diy nhe nén
T'2=To, T'1=T)
Chiéu (1) Ién phuong Ox: B —N,=0=>N, =P
Vi vay, d¢ 16n cua lyc ma sat: F  =k.N, =k.B,
Cong cac phuong trinh (4), (5), (6), ta dugc:

(3) theo truc Oz: T, R—-T,.R =

P,-F.=a(m-+m, +%)
P2 - Fms _ (m2 - kml)g

= g= =const >0

M
m+m, +— +m, +—
1 2 »2 n]l 2 2, i .
Vay, cac vat chuyéq dong voi gia toc khong doi theo chiéu duong da chon.
b)Thay cac gia tri dé bai cho, ta co:
_(m,—km)g _(2-0,1.1)9.8 _ 5. 32m/s?

M 1
+m, +— 2+1+—
my+Mm,+-5 5

Thay gia tri a vao (4), ta co:
T, =m.a+F, =m(a+k.g)=1.(532+0,1.9,8)=6,3N
Tu (5): T,=P,—m,.a=m,(g—a)=2.(9,8-5,32) =8,96N
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a. Goi dA, oQ la lan luot 1a cong, nhiét h¢ nhan duoc; dT, dV 1a do bién thién
nhiét d6 va thé tich trong mot qua trinh bién ddi vi phan.

Déi voi ca 3 chu trinh:

Céc qua trinh doan nhiét 2-3: 5Q=0

V tang: §A = —PdV < 0: h¢ thuc hién cong

Céc qué trinh doan nhiét 4-1: 5Q=0
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V giam: §A = —PdV > 0: h¢ nhan cong

Brayton Otto Diesel
4 1 2 Il) 4 1 2
Pi - — 2
3
3
1
4
b | |
4 3 [ I 4
>V ' LV >V
a Vi b. Vs C.

Chu trinh Brayton:

Qua trinh 1-2 dang ap: ; = const

V tang: §A = —PdV < 0: h¢ thuc hién cong

T tang: 6Q = nC,dT > 0: h¢ nhan nhiét

Qué trinh 3-4 dang ap:

V giam: khéi khi nhan céng §4 > 0

T giam: h¢ téa nhiét 5Q<0

Chu trinh Otto:

Qua trinh 1-2 ding tich: V=const =>8A=0

P tang =>T tang: 6Q = nC,0T > 0: h¢ nhan nhiét

Qua trinh 3-4 ding tich: 8A=0, 8Q<0: hé téa nhiét.

Chu trinh Diesel:

Qua trinh 1-2 dang ap:

V tang: §A = —PdV < 0: h¢ thuc hién cong

T tang: 6Q = nC,0T > 0: h¢ nhan nhiét

Quaé trinh 3-4 ding tich: 8A=0

P giam => T giam =>86Q= nC,0T <0: h¢ toa nhiét.

b. V& cac duong dang nhiét di qua l1an luot 4 trang thai ctia ca 3 qua trinh.
Puong dang nhiét co dic diém: chung khong cit nhau, duong nao & vi tri cao
hon s€ twong Umg va&i nhi¢t do 16n hon. Vi vay, nhiét do cao nhét va thép nhat
cua cac chu trinh la:

Chu trinh Brayton: Tin=T4, Tmac=T2

Chu trinh Otto: Tmin=Ts, Tmax=T2 (duong doan nhiét déc hon dudng ding
nhiét)

Chu trinh Diesel: Tmin=Ta, Tmax=T2
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Do tinh chat doi xtng nén truong ) )
hop d, cd mot vong tron thi cuong do
dién trudng tai tim O s& bang 0. o § ‘

2 cung AB va CD ¢ hinh ¢, d6i o & (b 0 A
xtng nhau va triét tiéu 1an nhau. Do ‘
do, do 1on cua vecto cuong do dién \B , T _

truong cua trudong hop c, chi do cung
BC giy ra, vi viy bang trudng hop a. 1 T "
Chi con lai so sanh truong hop a
va b v6i nhau. Ta co, vecto cuong @0« (d)
dién truong trong truong hop b, sé
do 2 cung AB va BC giy ra tai O, va chiing c6 d6 16n bang nhau va bang truong
hop a. Tuy nhién, do tinh chat ddi xtmg, huéng ctia 2 vecto niy sé léch nhau 1
goc 90 do, vi vay, tong hop 2 vecto lai, chung ta s& thu dugc vecto tong hop co
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d6 16n bang V2 d6 16n do mét cung gy ra (16n hon truong hop a)

Vi vay, theo thtr ty giam dan vé d6 16n cua vecto dién truong gay ra tai O la:
treong hop b, truong hop a ¢6 do 16n bang truong hop ¢ va cudi cung la truong
hop d.
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a. Ap dung dinh 1y Gauss dé tinh vecto cudong do dién trudng do soi day dai vo han

gay ra:
bién truong cta soi day c6 dang doi xting, cac dudong suc vuong goc véi soi day.

Tap hop cac diém ma vecto cudng d6 dién trudng c6 d6 16n bang nhau 1 nhitng mit
tru ¢ truc trung voi soi day.

Chon mat Gauss la mat tru cd truc trung voi soi dady, ban kinh r, chiéu dai L.
Chon vecto phap tuyén don vi d6i v6i mit Gauss c6 chiéu hudng tir soi ddy di ra xa.

Tai hai mit day cta hinh tru, théng luong dién truong bang khong vi cac mit day
song song voi cac dudng strc truong. Nhu vy dién thong qua hinh tru chi con lai phan
dién thong qua mat bén.

Déi vé6i truong hop A > 0, ap dung cong thirc dinh li Gauss, ta c6

@, §E dS= [E-dS=E. jds E2rrl="

&
(S) Sxq S« 0

Dién tich q trén doan ddy chiéudai L1a: q=AL .Suyra: E =

2rre,
o A
Tong quat: E =
2rre,
b. Tlr cau a, ta c6 vecto cuong do dién truong do sgi day vo han gy ra tai 1 diém cach
. A
soi day mot khoang r c6 dg 16n: SIS L
2rre,

Con mat phrflng v0 han lai tao ra mot di¢n truong déu trong khong gian, vecto cuong

o
do dién truong 6 do lon: E | |

250

Ta thay, theo dé bai >0 va o >0, do do, vecto cuong do dién truong déu c6 hudng
ra xa soi day va mat phang Vi vay tap hop nhing diém co vecto cuong do dién truong
bi triét tiéu, chi c6 thé 1a mot duong thang song song véi soi day, nam trén mat phang
tao bai soi ddy va duong vudng goc véi soi diy va mit phang va nam giita soi ddy va
mit phang. Gia sir dudng nay cach soi day vo han 1 doan la r, thi ta s& co, dién truong
chi bi tri¢t tiéu khi: B, =E

o A 10°

Suy ra: 4 = =>r=—= — ~0,318m =31,8cm
2nre,  2¢, ro .10

Vay tap hop cc diém c6 dién trudong bi triét tiéu 12 mot dudng thang cach soi ddy
31,8cm, va cach mat phang x-r=18,2cm.
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Theo nguyén 1y chdng chit tir truong, cam tng tir B tai O: I§O = I§Xc + I§CD + I§Dy
Trong do, B, By I§Dy 1an luot 1a vecto cam tmg tir do cic doan day xC, CD, Dy
gay ratai O

BXC c¢6 phuong vudng goc mit phang xCDy, chiéu hudng vao va ¢ do 1on:

/uo 0
B,. = cos0” —cos
X Ard, ( p)

Ta co: goc xCO=a/2=60°, do do: p=120°
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va d, =Rsin60°
Suy ra

Y

< = ﬂ—"l (cos0° —c0s120°)
47Rsin 60°

_ \/5/10'
 4zR
E§CD ¢6 phuong vudng goc mit phang
XCDy, chiéu hudng vao va c6 do 16n X
_ Ml 27l
" 47R"3  6R

—

BD

, €0 phuong vudng goc mat phang xCDy, chi€u hudng vao va do lon

_ el (cos ¥ —c0s180°)

> 4rd,
v6iy=150° va d, = Rsin30°
ta co: By ’u—l(cosl50° c0s180°) = =Bl
Y 47R.sin30° 47R
Vay cam ung tr B tai O la vecto c6 phuong vudng goéc véi mp (XCDy), chiéu huéng

vao, va co do 16n:

_ \ﬁﬂol n o] " (z_ﬁ)ﬂol
Y 4z7R  6R 4zR
1 1u 1,47.1075

:(Z E)__(_ ) 0.06 ~3,41.107(T)

By =By +Buy + By

0,5

0,5

0,5

0,5

Trang 4




