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Cau 1. [10 diém]
(3) Do luc cing day luon hudng vé chiéc 16 nén momen dong Ivong clia m trong chuyén dong
quay quanh chiéc 16 duoc bao toan:

L=mr’6=const=L,=mryv,

T d6, toc do goc clia chuyén dong clia m la:

0=0="30 &)
(b) Xét chuyén dong doc theo soi day:
Mrir=T-M
{ ) , J = (M +m)f =me’r - Mg )
mi=moT-T
Thay (1) vao (2):
2,2 2,2
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(c) Toc do ctia M 16n nhat o a, =f=0crt="hY (3)
M Mg
B&o toan nang lugng:
%M.VM2+%m.(vM2+r2m2)+Mg(r—rO):%mv§ (4)
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Suy ra, toc do 16n nhat clia M:



\/mvg +2Mgr, —R/mM?g*r,*v2
V,, =
) M +m

(d) Biéu kién dé m chuyén dong tron:

f=r=0 = ‘r3=mr°2Vg=r3:v =V, = Mgr,
r=h Mg 0 c 0 m
(e) Tai thoi diém r = riymax — Vv, =F=0
Thay vao (4):
= e+ Mg(r—r,)= 1 mv2
2 2
1 v Zr 2 1
Hay —om—=5+ Mg(r—ro):Emvg
Dé't €. €= Tiwmax ~To
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%m.(vo fo ~+Mge==-mv;
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f f ry
2 2 2
Q(Mg—%JSJrEm—VgsZ—Zng e®+..=0 (5)
fo 2 (rO) (ro)

Do dieu kién: § =|v, — v |<<v, = e<<1,.
Loai bé cac s6 hang bac cao trong (5), gilr lai dén bac 2 ta dugc két qua:

e=0
2(mv§ —Mgr, )ro2

2
3mv;
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2(mv§ — Mg, )r02
3mvg

= {rmimrmax}: {rO’rO +



Cau 2: [10 diém]
PE cho thuan tién, trong |1 giai nay, ching ta ding hang s6 a? thay cho hang s6 a
da cho trong phan dé bai gbc. Nghfala T, = a2 T, thay vi T, = a.T,,.
(D€ co 10i giai ding voi dé bai gbc T, = a.T,. thi trong moi két qua dudi day,
nhi*ng chd ndo c6 a thi nhd nhan thém hé s6 % vao s6 mi cla a)

(a) Vi céc vach ngan S; vaS, co thé chuyén dong khdng ma sat doc theo xylanh va nhiét

luong dugc truyén mot cach cham rdi nén &p suét & cac ngan ludn bang nhau.
R=PF,=FR=P.

Khi & ngan A, bién ddi doan nhiét nén:

v 1(y-1)
TV =TV ' = V—Z = (—J =a’=V,=a’y,

0

,
R _[ Y =a°=P,=aP,
P, V

2
Ngén A; bién déi dang nhiét nén:

P3V3=Povozﬁzizizaéj\éza%\%'
Vo B R

Vi xylanh kin nén tong thé tich & ba ngan khong thay dai, tir dé:
V, =3V, -V, -V, =(3-a’-a®)V,

Suy ranhiét do & ngan A:
A aR3-a’-a®l, (3" -a*-1pV, _ (ae® - ot 1)1,
nR nR nR
Bang két qua doi chiéu:
Ngan A; Ngan A, Ngan Az
Ap sudt a°p, ap, a°p,
Theé tich (3-a®-a’), a>V, a®\V,
Nhiét do (3a°— a2 - 1T, a’T, To
Dai chiéu két qua theo dé bai goc voi T, = a.Ty:
Ngan A; Ngan A, Ngan Az
Ap suit 2P, /P, 7P,
The tich (3_ 232 _ a’5/2)\/o a2y, a®2y,
Nhiét do G —a7 -1, | aT, T,




(b) Nhiét toa ra ctia ngan Aj;

Q, = W,, = nRT,In(V,/V,)=nRT.Ina° =5P,V,Ina.
Do nguyén |y bdo toan va chuyén hod nang lueng, nhiét lugng truyén vao ngan A ; duoc
chuyén hoé thanh nbi nang cla khi trong ngan Ay, A, vacong thirc hién tir ngan A, vao
ngan Az (Wa):

Q, =AU, +AU,+W,,
=nC, (Tl - To)"' nCv(Tz - To)+ W23

=gnR(T1+T2 - 2T,)+5PV,Ina

= % NRT,(a —1)+ 5PV, Ina

=(45xa® +5Ina-45)PV,
Cong cla khi & ngan A, thirc hién trén ngan A ,:

W, =Q, - AU, = AU, + W,, = gnRTO(aZ ~1)+ 5PV, Ina= g(a2 ~1RV, +5PV, Ina.

(c) Ngan A; vaA, dugc nén doan nhiét.

pll(vll)y = pl(vl)Y , pz'(vzl)y = pz(vz )y
V,+V,'=3V, -V, =2V,

A
2 o3-a’-a®)

=V = V

fo3-att 3-a°

.2 2a®
VeT g g e T
p(V, v (3—8.‘5)5/3 - (S_a_s)s/a ] (Sag_a_z)ws
Ry, =T:>P1=P2=P3:TaPO=TPO

Nhiét do clia cac ngan:

T RV _ (3a®-a?f"” 23-a°- a‘S)TO _ (3-a®fB-a®-a®k’ T

nR 25/3 3_a—5 22/3
. BV, (3-a?f’ 2a® (3-a®f"a
T,'= R 2573 3_a° To= 223 To
Ny Tk
Ty=bYs foa—af



Cau 3. [10 diém]
(@) Hinh dang dudng stec nhu hinh vé:

(b) Cutng do dién truong tai M:

i. Gia tri I6n nhat clia E,:

E 1 20.X
M 4, (XZ + L2)3/2
E 1 2q

M= ~ /2
Ars, (X4/3+L2X 2/3)3

X X
2 2 2
1 2q q
=E, < =
M 4Ans, (3(L4/3/41/3))3/2 3\/§TE80L2
q 4kq
E,=(E,) = = o x=L/2
M ( M )max 3\/§TCSOL2 3\/§L2

ii. PO thi E,, theo x.
e Khi x<<L —E,, tiléthuan voi x.
e Khi x>>L — E,, tilénghichvéi x

= D0 thi Ey, theo x:

- L2x—2/3 LZX—2/3 LZX—2/3 LZX
4/3+L2X 2/3: 4/3+ + > X4/3.

2

-2/3
\ 2

(C) N la diém trén dudng strc dang xét va gin mit phang P nhat = E,, //(P)

|



Pit: = Z/NAB;y= /NBA.

:>IaEN//(P)c>41 9 cosp = ! %cos«/

2
g I e, T,

1 1
< — COSf} = — CoSy

r1 I’2
- 2 - 2 h h
asnzﬁcosﬁzsnzycow h=——=—
h h sinp siny
— cospsin®p = cosysin’y
—1=cos’ B + CoS y + COSP COSY (1)

* Pién thong gtri qua mat hinh tron (1;h):

o ( q J 2n(1- cosp) _( q J 2n(1- cosy) :( q J 2n(cosy - cosp)

€ 4An 8_0 4n 4n

&g

(Tinh theo g6c khdi hinh nén nhin tir cac dién tich dén vanh tron)

Mt khéc, do cac dudng sirc khong cat nhau nén dién thong nay cling bang dién
thdng glri qua goéc khéi cta hinh nén c6 géc Mo 13 20, tir dién tich tai A (Cha y ring
cudng do dién truong do dién tich tai A gay ratai di€ém gan sat A |arét Ién so voi dién
truong sinh ra bai dién tich dat tai B). Do vay:

. (EJ 2n(1-cosal)
€ 4n
— cosg —cosb =1-cosa ()]

Giai hé phuong trinh (1) va (2):

= cosg +cosb = \/(1+ cosa )(3-cosa )/3

@+ cosa )(3-cosa)/ 3 , 1-cosa
2 2

= COSY =

8



J(@+cosa)(3-cosa)/3  1-coso
2 2

{Vidykhi a =60°— cosg=7/8;cosb =3/8}

= cosf =

* Do d6, khoang céch gan nhét tir duding stkc dén mét phang P: d = L — ry.cosp

N r 2L
O day: 1 )
Y sing sin(b+g)
g 2Lsinycosp
sinB+7v)

(St dung B vay daxéac dinh duoc & trén)
ii. Buong stc tai vo avrc.
Tuong tuw trén, ta cé dién thong cla hé xuyén qua day hinh nén c6 géc mé la 2c tinh tir

tam O (xem hinh v&) c6 thé dugc xéac dinh bdi cac biéu thirc:

QZ[QJM

€, 4n
o[ a 2n(cosc —cog(n—o)) _( q |2r(2cosc)
€ 4n € 4n
Do vay:

1-cosa 1-cosa
= C0SC = > = o = arcco >



