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Ciu Tra 16i Pié¢m
Giai thich:
Clark dang dimg va lyc tac dung 1€n anh ta theo phuong ngang la lyc ma sat gitta
chan va san xe buyt. Khi xe buyt bat dau tang toc, chan cua aph ta dugc tang toc ve L0
phia trudc cting voi xe, nhung phén co thé phia trén cua anh ay hau nhu khong chiu ’
1 tac dung cia lyc gdy ra gia toc. Theo dinh luat thir nhat ciia Newton, co the anh ta
co xu huorng gan nhu démg yén so v6i mit dat. Trong khi do Claudette ngdi dya
vao ghé va dugc phan luc cua ghé day co thé chuyén dong vé phia trude. Do do
Claudette tién vé phia Clark va do Claudette dang quay mat vé phia truéc nén anh
ta bi nga vao long co ay.
P
Cong do lyc 100 N tac dung lén vat:
W-= F.I = F./=1005= 500J 05
2 Cong do trong luc tac dung lén vat:
W- = F,.| = F,l.cos 10° =10.9,8.5.cos1 10° = ~168J 0.5
Do tang ndi nang cua hé vat- mat phéng nghiéng do ma sat:
AE, =f,./=pymgco/=0,4.10.9,8cos(20).5=184J 0,5
Do bién thién dong nang cua vat sau khi bi kéo di Sm:
Ap dung m6 hinh hé khong c6 1ap vé niang luong ta cé:
AK +AU =-f,/ + Z W sauoknac = = fil + Wo+ Wos
Trong do:
AU = mghh = mg/.sind =10.9,8.5.2n(20°)=168J W-=0
= AK =-184+500-168=148J 0,5
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Goi v 1 van toc ctia vién dan trudc khi va cham véi khoi g, V 1a van toc ciia hé dan
va go. Pong lugng cia hé gom vién dan va khoi go trudc va sau khi va cham duoc
bao toan, ta co:

mv=(m+ M)V > v=(m+—M)V (1)
m

0,5
Hé vién dan va khdi g0 chuyén dong dudi tac dung cuiia trong lyc, phan lyc va lyc ma
3 sat (bd qua lyc can cia khong khi). Do trong luc va phan lyc vuéng goc voi duong
di nén khong thuc hién cong 1én hé. 0,25
Ap dung dinh ly cong - dong ning cho hé dan - gd, ta c6:
AK=_f}('dﬁ O_Ki=_f}('d 0,5
o 12(M+m)v2 =u(M+mgd
- V=2ugd=20398065=1955m/s 0.5

Thay gia tri cua V vao (1) ta duogc:

yo MMV (0006+28)1955 _ oo
m 0,006 0,25

.”\%400

Céc lyc tac dung Ién vat m gém trong luc, phan luc, luc ma sat va lyc cang day; luc

4 tac dung 1én rong roc M chi xét luc cang day nhu trén hinh vé. 0,5
Céc phuong trinh dong Iyc hoc dbi véi:

F+N+f+T=ma (1)
Vatm: 9 e 0,25

P
Rong roc M: RxT =la (2)

Chon hé toa &6 nhu hinh v& (truc z hudng ra ngoai). Chiéu cac phuong trinh (1) va
(2) 1én cac truc toa do ta duoc:

F,sin40°- f-T=ma (3)

F,cos40°-N=0 (4)
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(12184-3838) =10408J

0=y =G, (T,~T,) = nX(1,-7,) =01 2212

Qué trinh khi toa nhiét 13 qua trinh ding 4p ca. Nhiét lugng khi toa ra la:

RT=la oRT=2Mr2 0:25
2 R
]
~T=-Ma (5
N=F, cosA0’ > f,=puN-= s40°=0,4.3.9,8.cos40° =9N 0,25
Tir () taco: N ,CO - f.=puN=pmgco =0,4.3.98.co =
o= F,sin40° - f,
) ) m+ L] M
Cong cac phuong trinh (3) va (5) ve theo vé ta rit ra: 2
- 39,88”’1]40 -9 - 2,83 m/s 0,25
) 3+-.1
Thay so ta dugc 2
, ‘ -3_288_ 566rad/$ 0,25
Gia toc goc ctia rong roc bang: R 05
Tbe dd gbc cua rong roc sau 0,5 s la: 025
w=w+at=0+566.05=283rad/s
Qua trinh gian nd dang ap la qua trinh AC.
Vi d6i voi qua trinh dang 4p ta cé: 257, 0,5
v Y
T, T; g 157,
Vi fki l}iéu trang thai sau. Thay cac gia tri nhiét é”) 7,
do va thé tich nhu da cho trén hinh v& cua cac 6,
trang thai B, C, D, E, F thi ta thay trang thai C
thoa man: = -
v, V. Vv, 2V Thé tich ! 0.5
—_— s — = — b
. T. T 2
-3
vabann:nszVbz'IO.10130010 =12184K 0.25
Xét khi & trang thai b, ta co: nR 01.8314
Xet qué trinh doan nhiét bc ta co:
Al 13
AV =PV & P= /-'g,[—b] =10.101300[§] =315atm= P, 0.25
Xét qua trinh dang tich ab ta co:
P, _PR P, _315 0,25
2=2b T =-27 =="12184=3838K
6 T, T, B 10
Xét qua trinh dang ap ca ta co:
0,25
A7 > TC=£T3 =2.3838=7676K
T, T v,
Qua trinh khi nhan nhiét 1a qua trinh ab. Nhiét Iwgng khi nhén vao la:
IR 0,25
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Q.= n6,(1,~T)= A 3+1|R(.-T)
Q,=01. §+1 8,314(3838-767,6) = -7977J 0,25

Cong do khi thuc hién trong ca chu trinh la:
theonguyenti 1. W1 00101 2104087977 = 2431

Dé théy trong truong hop nay cong la &m nén W =-243,1J 0,25
Hiéu suat cua chu trinh la:
e:M:ﬁ:gg%% 0,25
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Ciu Tra loi Pi¢m
So d6 luc tac dung 1én cac vat va rong roc dugc cho nhu hinh dudi day:
A
A
0,5
——p L)
a) J
v
v
Phuong trmh dong luc hoc dbi v6i mdi vat / rong roc lan luot la:
mg+ Ui n’* f ma,
(M 0,25
mg g+T, @az 2)
(.- 71_)R =la 3)
Chiéu cac phuong trinh nay Ién cac truc twong tng, voi chu y 1a gia tdc cua cac vat
c6 d¢ 16n nhu nhau va bang a.
h-f=ma (4) 0.25
7 -mg+n=0 (5)
+ =
b) mg+T1,=ma ] (ﬁ)
Luc ma sat dugce cho boi: f,_ Hasg mg(7) 0,25
Twr cac phuong trinh tr (3) dén (7) tim dugc:
= pe[im-pm)g_ .
; (m+m)
Thay s6: 0,25
[(4 03x2)><98 )] —_251x1o .,
Luu y: Sinh vién co the thay gia tri cua a vao cac phuong trinh dé tim ra 1. Néu két
qua dung van dugc tinh tron diém.
Gia tc goc clia rong roc
a=al/R 0,25
Tde dd goc cua rong roc cho boi:
¢ | w, =w,+az‘=w,.+/—zt
3 33
o wp =0+ 0,25
Thay so: '
Ciu Tra 16 Piém
Xét h¢ gobm qua cau — Trai dat va day thép: day la mdt hé kin (cd 14p) nén co nang
cua hé bao toéu}. o . i o 0,5
Xét hai thoi diém: luc bat dau tha cho qua cau chuyén dong va luc qua cau dén vi
8 | a) | tri A trén hinh v&.
AE=06 AK=-AU
1 mv = -mg\y = mgh-2R)
Hay: 2
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Tur @6 tim duoc v=y2g(h-2R) = gR

0,5

b)

Chuyen dong cua qua cau khi di ngang qua A la chuyén dong tron trong mat phang
thang ding nén gia toc cia qua cau 1a gia tdc hudng tim ac

a:ﬁ:g
° R

Nhu vay, tai vi tri A, luc téng hop tac dung 1én qua cAu ding bé’mg trong luc tac
dung 1én no.
K&t qua la: Soi thép khong tac dung luc 1én qua cau.

0,5

0,5

Cong ma khdi khi thyc hién trong ca chu trinh ABCDA:
WABCDA = WAB + WBC + WCD + WDA

Vi AB va CD I3 qué trinh déng tich ~ "Vas = Wop =0
Wagcon =Wae tWp,a = —2R (3Vi -V ) -R (_2Vi )
=-2PV, = -2nRT,
=-2x0,05x8 31x 283

Cong ma khéi khi thuc hién trong ca chu trinh ABCDA la: 235,2 J.

0,25

0,25

b)

Nhiét lwong khi trao doi v6i méi trudng trong qua trinh ABC:
AE e = Qasc *Wase  Quase = AEasc =~ Wase
Trong do:

Woge = Wag + Wy = Wy =2 (3Vi _Vi) =-4RV,
=-4x(0,05x%8,31x 283
=-470,3J

Suy ra: Qupc = AE i asc ~ Wase =882-(-470,3)=1352,3 J
Nhiét luong khi trao d6i voi moi truong trong qua trinh CDA:

AEcon = Qoo *Wepn  Qepn = AEincon = Wepa
AE i con = ~AE; 05 =882 J

Wepa = Wep +Wp, =W, =R (Vi _3Vi) = 2RV,
= 2nRT,

= 2x0,05x8,31x 283 = 235,2 J
Qg = AEim,ABC —W,p =—882-2352= Mj

Trong do:

Suy ra:

0,25

0,25

0,25

0,25

©)

Nhiét lugng thu vao trong mdi chu trinh:
Q= Qupt Qpo = Qg =1352,3J
Nhiét lugng toa ra trong mdi chu trinh:
Q,=Qpp+Qpy = Qpp, =-1117,2J
Hiéu suét cua chu trinh ABCDA:
_A_Q+Q, _13523-1117,2

= 12 20,174
Q Q 1352,3 .

0,25

0,25
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