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Loi giai

Piém

Va cham khong dan hoi nhic dén ¢ day 1a va cham tuyét ddi khong dan hoi,

con goi 1a va cham meém.

Va cham dan hoi | Va cham khong dan hoi

Giéng nhau Péu tuan theo dinh luat bao toan dong luong

Khac nhau Co nang duogc bao toan | Co nang khong bao toan ma
bi suy giam. (Dong nang cua
cac vat trong h¢ quy chiéu
gan lién vai khoi tam déu bi
triét ticu, hé vat chuyen dong
nhu mot khdi thong nhat)
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Chu trinh Carnot tao thanh tir 4 qua trinh thuan nghich, gom 2 qua trinh
dang nhiét va 2 qua trinh doan nhiét nhu so do. Trong qua trinh AB, tac
nhan lam viéc (vi du khoi khi) ludn tiép xuc véi ngudn c6 nhiét do cao
khong ddi bang T), va hap thu nhiét luong bang Qh > 0. Trong qua trinh
CD, tac nhan lam viéc lubn tlep XUC VGi nguon c6 nhiét do thap khong doi
bang T. va toa ra nhiét lugng bang Q, < 0.

P

Coéng thuc hién
bang dién tich bao
A quanh bédi chu trinh

Theo cdng thirc tinh hiéu suat dong co nhiét:
Q.|

|Qnl
Dong co lam viéc theo chu trinh Carnot, hay dong co ly tudng thi:

Q. T
[Qul ~ T

T,
€carnot = 1 — T_
h

e=1-

Nén:
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(a) Theo phuong vudng goc véi chuyén dong, ta co sy can bang:
N =mgcosa
Suy ra luyc ma sét:
fms = uN = pmgcosa = 0,050 - 95,0 - 9,81 - cos30, 0° = 40,4 (N)

Lyc ma sat nguoc chiéu chuyén dong va sinh cong am: 0,25
 Aps = —fins 5 = —40,4-7,50 = =303 (J) ‘ 0.95
(b) Vat chuyén dc}ng thang déu, cho nén luc kéo F can bang véi thanh phan ’
mgsina cua trong lyc cong véi lyc ma sat f,5:
F = mgsina + f,,, 0.25
F = mgsina‘+ fins = 95,0 -9,81 - sin30,0° + 40,4 = 506 (N) ’
Cong cua luc kéo bang:
A=F - -s=506- 7,50 = 3,80 (k]) 0’25
(a) Ap dung dinh luat bao toan mé-men dong lugng cho hé trudc va sau khi
tiép xuc:
Il(l)i = (11 + Iz)wf 0,25
Suy ra téc d6 goc cua hé sau tiép xuc:
_ hoi __ 200x107°-350 .
T L+l 200x103+1,00x10° (rad/s) 0,25
(b) Bong nang cua hé trudce khi tiep xic la dong nang cua dia 1:
I1wi2
Ki - 2
Dong ning ctia hé sau tiép xdc véi toc do goc chung wy:
(L + L) w?
f = 2
Suy ra dong nang bi suy giam mot luong:
Lw? (U +L)w?
AK:Ki—Kf=121_(1 22)f 0.25
AK = 2,00 x 1073-35,02 (2,00 x 1073 + 1,00 x 1073) - 23,372
B 2 2
AK = 0,411 ()) 0,25
(a) Vat khoi lugng m, chiu tic dung cua trong luc m, g va luc cing day T;. Cau
Vit khoi lugng m, chiu tac dung cia trong luc m, g, phan luyc dan hoi (a) toi
vudng goc N, luc cing day T, va luc ma sat fr.. Rong roc khéi lugng M ?;_‘;0’5
chiu tac dung cua hai luc khong sinh mo-men quay 12 trong luc M § va phan leén’
\4
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luc & truc N,,, ddng thoi chiu tac dung cua hai luc cang day c6 sinh ra mo-
men quay la T, va T,.

N
s —
T >
<

(b) Theo phan tich cy thé dudi cau (c), ta ching minh dwgc rang, cac vat
mq, m, chuyén dong nhanh dan déu véi gia toc khong doi. Ap dung cong
thire tinh quang duong danh cho chuyén dong bien doi déu:

1
= — tz
. ’ S Za
Suy ra gia toc cua cac vat my, m,:
25 2-3,50 ,
= = o = 175 M/

(c) Ap dung dinh luat 2 Newton cho cé&c vat m,, m,:
(D:myg+ Ty = mya;
2): T, + fi + myg + N = mya;
Chiéu (1) va (2) 1én phuong chuyén dong, chon chiéu duong 1a chiéu
chuyén dong:

myg — T, = mya,

. , Ty = fx = mya,
Chiéu (2) Ién phuong thang dung:
N =m,g
Suyra fi = uN = um,g ,
Ap dung phuong trinh co ban dong luc hoc vat ran danh cho rong roc:
T/R — TR = la

trong d6 7, = T{R, T, = —T, R la nhitng mb-men luc tac dung Ién rong roc.

Vi day khéong gidn nén a, = a, = a.
Vi day nhe bo qua khoi lwongnén 7y =T,, T, = T,.
Vi day khong trugt trén rong roc nén @ = a/R.

Két hop cac diéu trén ta thu dugc hé don gian:
myg — T, = ma
T; —pmyg = mya

thiéu
hoac
sai 2
luc tru
0,25
diém.
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Cong vé theo vé thu duoc:

I
mg —umyg = <m1 +m; + )

R2
Chung to rang cac vat m,, m, chuyén dong véi gia téc khong doi:
myg — pimyg
a= = const
m1 + mz + ﬁ

Cling tir day suy ra mo-men quan tinh cuaa rong roc:

[ = (m1g _aling _ _ mz) . R2

_ (1,00 -9,81 -0,100-2,00-9,81
B 1,75
’ =0,033 (kg-m?)
(Néu rong roc c6 dang dia dic, nd s& ¢ khoi luong M = 2I/R? = 2 -
0,128/0,1502 = 2,93 kg)

- 1,00 - 2,00) - 0,150

0,5

a. Chon hé gém 10 xo, trai dat va vat nang m, h¢ co lap.
binh luat bao toan nang lwong cua hé khi vat m & vi tri ban dau va tai vi tri

A.
AK+AU =0
(1

1
0——kx =0 (1)

v—O
x—fv— /45 12.0=0,4 m

Do nén cua 1o xo x =0,4 m.

b. Chon hé gém 16 xo, trai dat (mang truot) va vat nang m, hé co 1ap.
Dinh luat bao toan nang luong ctia hé khi vat m ¢ vi tri A va vi tri B, vi co
ma sat nén ta c6 phuong trinh:

AK + AU + AE;,,; =0

1 1
(Emvé - Emvj) + (2mgR — 0) + f,mR =0 (2)

2f, R
Vg =\/vj—4gR— f:n =4,1m/s

Van toc khoi hop tai vi tri B 1a 4,1 m/s

C. Vi tai B ¢6 van toc 1a 4,1 m/s nén co gia tdc
hudng tam cua vat m:

2 2
vB_4, _ m
R-1 D168 Vg

Téng luc hudéng tim tac dung 1én vat m:
n+mg =ma, =05 x168=84N

a. =

0.5
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Suy ra phan lyc do méang truot tdc dung 1é€n vat m:
‘ n=284-05-981=3,5(N)
Lyc toan phan do mang tdc dung 1én vat m:

F= [n?+f2=.352+72=78(N)

P

3T,

da.
Nhiét nhan vao trong qua trinh bién doi dang tich AB:

3
Qus = nCy (3T = T;) = SnR2T; = 3nRT; = 7479 ]
Nhiét nhan vao trong qué trinh bién dbi dang nhiét BC:
2V,
Qpc = nR3Tiln7 = 3nRT;In2 = 5184 ]
i
Nhiét lugng hé nhan vao trong mét chu trinh:

Qn =7479] +5184] = 12663 ]

b. Ning luong nhiét ma hé toa ra trong qué trinh bién d6i ding tich CD:
3
QCD = nCV(Ti - 3Tl) = _EnRZTl = _3nRTL = — 7479]

Ning lugng nhiét ma hé toa ra trong qué trinh nén dang nhiét DA:

v 1
Qps = nRTian—‘;i = nRT;In (E) = —1728]

Nhigt téa ra trong chu trinh:

Q.= Qcp +0Qps=—7479] — 1728 ] = — 9207
c. Cong sinh ra trong chu trinh:
Theo nguyén 1y 1 nhiét dong luc hoc ta co:

o AEn =0+ W
Trong mot chu trinh bién doi:
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AE;,,; =0
Do d6:
W =Q=0Qup+0Qpc+ Qcp+ 0Upa
— 7479 ] + 5184 ] — 7479 ] — 1728 = 3456 ]

d. Hiéu suét chu trinh:
_ |than| - |Qtoa| _ 12663 — 9207

|Qnhanl 12663

= 0,273

Hiéu suit 27,3%
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