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Y ’ ’ . Noi dung
Caul 1a | Gia tdc hdm 16n nhat khi lyc ma sat nghi cyc dai:
4,0 diém) Fpsmax g (M + My).g
7%= M, M+ M, Hi-g =7.84m/s
1b | Pidu kién dé cudn thép bi chin lic phanh
va khoéng vuot qua khéi g8 chin:
May(R — h) < Mgy/R? — (R — h)?
5B YO gy
g 1-h/R ==
Thay vao biéu thirc (1.1)
- 0,8 <HEDEE SR> 0,219R;
Vay hypin = 0,219R
2a | Ngay sau khi phanh, 4p dung dinh lu4t 2 cua Newton:

Déivoixe: (M + My)py. g — Fns = M. ay (1)
Pbi véi cudn thép:

PTDL cta khbi tim: Fpns = M. a; (2)

PTDL quay véi truc quay qua khéi tdm: Fys. R = I..y = f.m.R%y (3)
Phwong trinh cho gia tbc: a; = ay —y.R(4)

= M+M, f+1
=M g 1
S M+My,
VA& = 8y
Gia téc ag/x clia cudn thép so vdi xe:
M+ My, K.
Viéy ag/y c6 dj 16n MjMﬂQE‘%;% theo hudng di vé phia dAu xe.
Pé cudn thép lan khong trugt
(M + Mo). 1. g
AuZMgZFmS=ﬂ'M'at/x=.[))- 2ﬂ+1
g M+M i 5
Ho 2 Mg . 0_)/))3_—_2_—=—=ﬂmax
2p+1 M 2(U1 — 42) 6

r cang 16n thi  cang 16n. 7 = Ty thi f = fnax = =

biatr = R/k

1 1 k% +1
—>1=—MR2(1+—)=§MR2—> ¢

_E_)lz_ls
2 k2) 6 3 TS




Y Noi dung
r=R/{J1,5
2b | Vé6i chu tao nhu ¥ 2¢, cudn thép lan khong truot

1
s = 29557 = 588/

Pén cudi quang dudng trude khi va cham, goi vén tbc ca cudn thép so véi xe

v
Zat/x

la: vy this =
Khi va cham 1a dan hdi nén khong c6 sy trugt & céc b& mit tiép xvec.
C6 ma sat trugt tai ma phanh nhyng lyc nay khong phai 1a lyc va cham nén c6
thé bd qua trong qua trinh va cham, DAn t6i ma sét gitra 16p va mit dudng cling
c6 thé bd qua trong qué trinh va cham (do bi gidi han bai lyc phanh tai dia phanh
nén). Vi vay lic va cham, bao toan dong luong theo phwong ngang.
Xét hé quy chiéu gén véi xe trude va cham (hé quy chiéu quan tinh), trong hé
quy chiéu ndy, cudn thép c6 van tbc v, trude va cham:
Mvy = MgV + My, - vo=V+v, (1)

Trong d6 V 1a vén tdc cua xe say va cham, v, vy la thanh ph?m vén tdc theo
phuong ngang va phuong thing dung cia cudn thép sau va cham.
Va cham dan hdi, bao toan ning lugng:

%M(l + p)vg = %M(vf +v2) + l,b’MRz(u2 + %MOV2

(1+ B)vé = i +v)) + ﬁszZ +V? (2)
Cudn thép ldn khong trugt trong qud trinh va cham nén ding trén hé quy chiéu
gén voi xe (phi quan tinh) ta c6: i
Vejxe = B X A0
Vén tdc cia cudn thép so véi hé quén tinh
ﬁzﬁt/xe'{‘ﬁxe =5><A—0’+[7

wWR
- v, = wR.cos(60°) +V = =N +V (3)

vy = wR.cos(30°) = ?wR (4)

WR |
z '’

Rt (1), (3), (4) thay vao (2): wR = \/_, V=uv—
1+ B)vE = (Wi +vd) + Pw*R* +V?

v vy 4v}
—)(1+/)’)—;g+1-7;2‘+ﬁ '?;; (;;—Tv—)z( )

\ wWR
Mavy =V + vy —)Vx=vo"vx+7_)253—ﬁvo =1(*%)

Thay 8 = 5/6 va giai h¢ voi hai bién 2 va X dugce 2= 0,765; %= 0,721
Vo Vo Yo Vo

vy
o 2,,0 2.0,765_1,53
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Y Noi dung
“Xét hé quy chiéu gén véi xe sau va cham, va cudn thép vira du mat lién két:
N = w?R — g cos 60° — aycos30° =0
Trong d6 a, la gia tdc cia xe khi khdi thép
d& mét lién két voi xe:
M
o =0 g =0,898=784
My
3}_& _ 3(g cos60°+ao cos 309) —15 —%
R 1)
d _ v} _ 15R _ R
min " 2q,, 2588 0784
4C0ﬁ;22 Ia | Goi lygng nuée d4 16n nhét 12 m,, luong nude héa hm s€lam—my
(4,0 diém) Cén bang nhiét: myA = (m —my)L > my =m. m =88,2g
1b | Néu lugng nhiét cung cp tiy vién bi 1am mt phan nuéc da c6 khdi lwong
Am tan chay thanh nuéc, khi d6 nhiét do cua vién bi gidm mot luong At va on
dinh & 0°C.
(3 nhiét d6 0°C, vién bi c6 thé tich Vo = M/ po
3
& nhiét do ban dau t, thé tich kim loai 1AV = ;.n (%) = 50,96 cm?
V =V,(1+p.At)
W . g
At = Vﬁ"=33452 68 ~137,20¢
0 5
68" 3,3.10~
345.0,5
Taco Am.A = McAt—>Am———-At— . .137,2=709g
Khéi lvgng nude da tan thanh nuc’rc nho hon luqmg nudc da ban ddu nén gia
thiét thoa mén. Vdy lugng nuée dd tan 1a 70,9 g.
5 .

Db thi s& c6 dang:

p (kPa) p

L
>
<
<

Ps

A

]
1

v ATCS

b. Goi khdi lvong nude 1a m.

(1) Poan 1—2 (dun néng nuée 1ong): Q12 = cm(T, — Ty)
(2) Poan 2—3: nudc s6i — hap thu nhiét héa hoi: Q,3 = Lm
(3) boan 3—4: hoi nudc gidn nd dang ap

Q34 = '_/Icp(Tt& —Ts)

Qué trinh 4-5 12 ddng tich nén p, /Ty = ps/Ts = P1/Ts = ps/Th
— Ty = T1.p1/ps. Do d6 :

m P1
o il (T.——T)
Q34 AN




Noi dung

Nhiét nhén trong chu trinh:
+ _ Cp P1
Q" = Q12+ Q3+ Qaa=m|c(T, —T) +1L +7(T1-E— Tz)]
Q" = 2582m (])
Trong toan bd qua trinh, hoi nuydc thyc hién cong:
A= (p1—ps)(Vy— V1) = (py —ps)Vs
Qué trinh 3-4 dang 4p 6 V,/Vs = Ty /T3 nén Vy = V3Ty p1/(psT2) = %%

Cong thyc hién cva chu trinh:
mRT;
A= (py—ps)Vy = (p1— Ps);g = 74,6 m (J)
Hiéu sudt chu trinh 1 = EA; = 2,9%
Nhiét toa tiy chu trinh @~ = Q* — A = (2582 — 74,6)m = 2507,2m
Qua trinh 4-5: hoi nuGe nén dang tich, téa nhiét lrgng:
Z m m
Q45 = (Cp - R)E(T4 —Ty)=3R F(T«} -T;)

Qua trinh 5-6: hoi nu6c ngung ty, toa nhiét: Q55 = L'm
~=gpBep _ (TR L. . 4P
Do d6 @ = 3R™ (T, —Ty) + L'm m[ : (pﬁ 1)+L] 2507,4m
3RTy (m
—_—1
Ps

L' = 25074 — ) = 2,28 X 10° J/kg

Ciu3
(4,0 diém)

Lép chuyén tiép p-n & trang théi can bang nhiét ¢6 tdng dién tich trong mién
nghéo bang 0. Nén:
1
E(N/u + Naz)xp = Npxp
Do rong ving nghéo bén phia n: x, = 0,50. 10 *cm = 0,50 um
b rong vung nghéo: W = x,, + x, = 0,60 um

Tai mién nghéo phia p (—9&,, <x<0):
dEp _ Pps _ q.N4(x)

Na1—Naz
Ny = Jaataa . py 5200 - Pos
A( ) Xp x NAZ dx Es Es

E, = f (304,76.10*2x — 7,619.10%)dx
E, = 1,5 x 10Mx2? — 7,6 X 10%x + C;
‘ E,(x=-x,)=0-C =-23x10*V/cm
Tai mién nghéo phian (0 < x < x,):
dE N N
S b T —>En=fq D dx = 4,6 X 108 + C,
dx Es Es Es
E (x=%,)=0 - C=—12% = _23x10*V/cm

Es

s R ;. 9 [N
Biéu thic cta dién trudng:

vV
1,5 X 10M%2 ~ 7,6 X 10°x =23 x 10* —,  —x, Sx <0
E =
%4
4,6 X 108x — 2,3 x 10*— =X <,
cm




Noi dung

E (10° V/em)

-0,1 01 02 03 04 05

x(pum)

3 | Chidu cao rao thé:
5 0
Vi = — f_xxpE(x)dx ==, Bp(x)dx - S By (x)dx = 0,711V
4 | Sy khéc nhau cua dién truong: Dién trydng trong mién nghéo 16p p bién
dbi tuyén tinh ti 0 dén —2,3 x 10* V/cm.
E (10% V/emw)
01 02 03 04 05
x(m)
-25]
- Chidy €ao rao thé: Lép chuyén tiép 1 ¢6 chidu cao rao thé 16n hon 16p
chuyén ticp 2,
Ciu 4 la
(4,0 di¢m) A
Py L,
B\




Y Noi dung
- Vat A qua L4 tao ra anh A4 tai L.
- Vat A qua L, tao ra dnh A, trong mét phéng tiéu dién anh cva A,.
1b | A, nam phia trén A; so véi truc quang hoc, ling kinh c6 tac dung lam 1&ch tia
séng vé phia day cia né. Dt P sao cho mit day ctia n6 ¢ phia dudi va dinh &
phia trén nhu hinh v&.
A
o s
T 1 b
Sl Al A2 ‘E
- Khoang cach A A, la:
a=f.¢e (1)
- Céc tia 16 tiy L, dén P dudi mdt géc téi nho i. Do do, goc léch qua lang kinh:
f = (n—1)a ciing nhé
- Anh A, s& duge dua vé I (tring véi A,) néu P duogc dit tai doan x sao cho:
a=xf=x(n—Da (2)
- Khoang cach D duge xéc dinh:
d
b=2 0)
- Thay (1) va (2) vao (3) dugc:
d d 1
el gl ot L
£ a (m—1Da x
2. | So dd cua mdy do khoang cach dugc trinh bay duéi déy. Hai kinh vién vong
(Ly, L) va (L,, L) c6 cing mot thi kinh L.
|
i
|
b4
i
F
L<—F—
Ghi chu:
- Canh g6c vudng ciia mdi lang kinh vudng géc voi BiBa.
- ThAu kinh L dit sau tiéu diém 4nh F’ cia L1 va La.
Bidu thirc méi ciia D khong khac so véi biéu thirc trong y 1b:
f d 1
D —
(n— 1)a x
3. f.d 1 0,080 x 0,250 1
D = —= . = 525m
(n—Dax (1,52 -1).(3,00 x7/180) 0,0014
AD Ax 0,01
—=—=———=0,7%

D x 1,40




Y Noi dung ,
Ciu s 1 | Cach b6 tri thi nghiém: Mac ndi tiép ty dién véi dién tré, ampe ké va ndi voi
(4,0 diém) dAu ra cua bién 4p, n
Tir ba dién tr& ban dAu ta c6 thé tao duge 17 gid trj diéntrg | C
khac nhau. ~
Nhu vy ¢6 17 bd s6 liéu (R,V)
R, R, R, Ry + Ry Ry + R,
Ry + R Ry//R, Ri//Rs R3//Rs Ry + Ry + Ry
Ri//R2//Rs | (Ri+R3)//Rs | (Ry+ R3)//Ry | (Ra+ Ra)//Ry

(Ri//R3) +R; | (R2//R3)+ Ry | (Ry//Ry) + Ry
Ta ¢6 tng trd mach 14 Z = RZJr(i)2

acotong trdmachla Z = |( b
Ngudn cép cé hidu dién thé hiéu dung U nén dong I = %

2
P= —————U 3 '
1 RZ A
% b e ,
L (Cw) .
1 1 2 .................................. ;"
2 2 . (— .,o'
—_)R U ' 12 <Cw) .................... ‘.'
2

Dung dd thi R? theo G) ta c6 phuwong ”
trinh dang dudng thing, T dd thi x4c 0l 1/12

ok e o 1-1/C%w?
dinh giao cat vdi tryc tung ta dugc gia tri

2
(=) tr do tim duge C.
2a | O nhiét dd t,, hidu quang trinh giita hai tia phdn xa & mét du6i

va mit trén ciia mAu khi chidu chum tia laze 1a: ny. 2Lg — %
Tai diém trén man c6 van séng véi bac van my thi

ng. 2Ly —5 = myA (1)

Khi mAu c6 nhiét 6 t = t, + At va lac ndy néu tai diém trén
man ¢6 van sdng voi bic vin m,

Hiéu quang trinh

n.2L — % = mzll

> (n + An). 2. (Lo + AL) =5 = m, (2)

Ty (1) va (2): (ng + An). 2. (Ly + AL) — ng. 2Ly = (my — my)A
2LoAn + 2 ngAL = (my — my)A

—> ZLOﬁAt + 2 noLoaAt = (mz = ml)ﬂ

g = mi B o=
2LgAt 0 2Lglt-tg)

- noa (3)




Y Ngi dung

2b | Xéc dinh hé s6 8 SOt ek o
Tr(3)cot= mm +t (4) I R s
Tir bang sb lidu ban dAu, 14p bang s ligy cla t g: ' e i 1
theo m. Mi quan hé t theo m 1a tuyén tinh va ;—é * P £ - |
dd thi c6 dang duong thing. Dyng db thj t Sl b
theo m (hinh v&). 10 e T

A g £oaa 1A 1a A .
Tt do thi ta ¢6 d doc 1a T T 2,294

Do d6 g = 1,27.1075 g1
Tir db thj x4c dinh giao diém vdi truc tung. Ta ¢

te = 22,1°C (295,1 K)




