TRUONG DAI HOC SU PHAM KY THUAT ~ PE THI HQC KY II NAM HQC 2022-2023
THANH PHO HO CHi MINH Mén: Vatly 1
KHOA PAO TAO CHAT LUONG CAO ~ Mamon hoc: PHYS130902
bé so/Ma dé: 01  Be thi co 02 trang.
Ngay thi: 24/5/2023. Thoi gian: 90 phut.
Puoc phép sir dung tai liéu 1a 1 to gidy A4 viét tay.

Cho biét: B 16n caa gia toc trong trudng 1a 9,80 m/s?, 1 atm = 101300 Pa,
hang sé khi 1i twong R = 8,314 J/(mol.K)

Cau 1 (1diém): Trong bo phim hai “It Happened One Night” c6 canh anh chang Clark Gable
dang dung trén xe bus, ding sau 14 c6 gai tén Claudette Colbert dang ngdi, xe bus dot ngot chay
vé phia trudc va Clark bi nga vao 1ong Claudette. Tai sao lai nhu vay?

Cau 2 (2 diém): Mat vat nang 10,0 kg duoc kéo 18n mot mit phang nghiéng véi tée do ban
dau 1,50 m/s. Luc kéo 12 100 N song song vai mat phang nghiéng. Biét rang goc gitra mat phang
nghiéng va phuong ngang bang 20°. Hé s6 ma sat truot giira vat va mat phang nghiéng la 0,4
va vat duoc kéo di 5,00 m doc theo mat phang nghiéng. Hay tinh:

a) Cong do luc 100 N tac dung Ién vat.

b) Cong do trong luc tac dung Ién vat.

¢) Po tang ndi nang cua hé vat - mat phang nghiéng do ma sat.

d) Do bién thién dong ning cua vat sau khi bi kéo di 5m.

Cau 3 (2 diém): Mot vién dan khdi luong m = 6 g dugc bin theo phuong ngang dén cam
vao mot khdi gé nho c6 khdi lugng M = 2,8 kg dang nam yén trén mat phang ngang. Hé g6 -
dan bj trugt di mot doan duong d = 0,65 m thi dirng lai. Biét hé s6 ma sét truot gitra mat
phang ngang va gd 13 0,3. Hay tim téc d6 v cua vién dan ngay trude khi cam vao khéi gd.

Cau 4 (2 diém): Cho co hé nhu hinh v&. V4t c6 khbi luong m
= 3 kg mac vao soi day quan vai rong roc. Day c6 khéi lugng

khong dang ké. Rong roc c6 dang dia dic c6 ban kinh R = 0,5 m,

khdi lwong M = 1kg. Mat phang nghiéng hop véi phuong ngang A

mot goc o = 40°. Hé s6 ma sat truot giita vat m va mat phang \/

nghiéng p = 0,4. Hay: y "\40°
a) V& so dd luc tac dung Ién vat m va rong roc. ’

b) tinh gia tbc cua vat m.
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d) tinh téc d6 goc cua rong roc tai thoi diémt=0,5 s ké tir

lic cac vat bit dau chuyén dong.

Cau 5 (I diém): Mot khi 1i tuong don nguyén tir lic dau ¢
nhiét do To (tinh theo thang nhiét do Kelvin) gidn ng tir thé
tich Vo dén thé tich 2Vo theo mot trong ndm qua trinh nhu trén

hinh v&. Hoi qué trinh ndo 1a gian no dang 4p? Hay giai thich.

CAau 6 (2 diém): Mot khdi khi li tuéng don nguyén tir
goém 0,1 mol thyc hién chu trinh bién d6i nhur trén hinh
bén. Biét thé tich Ve = 2Vb. Qua trinh bc 1a gidn nd doan
nhiét, véi &p suat Py = 10,0 atm va Vp = 10° m3. Bdi voi
chu trinh nay, hdy tim: (a) nhiét lugng khi nhan vao, (b)
nhiét lugng khi toa ra, (c) cong do khi thyuc hién, va (d)

hiéu suat cuaa chu trinh.
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Ghi chl: Can bé coi thi khéng dwoc gidi thich dé thi.

Chuan dau ra cia hoc phan (vé kién thiic)

Néi dung kiém tra

[CDR 1.1]: Hiéu r6 céc khai niém, dinh ly, dinh luat lién

cac hién twong lién quan dén nhiét d6 va giai bai tap vé
nhiét hoc.

quan dén co hoc chat diém, co hoc vat rin va co hoc chat Caul
long.

[CDR 2.1]: Van dung kién thuc vé co hoc dé giai bai tap Cau 2,3, 4
co lién quan.

[CPR 1.3]: Hiéu rd cac khai niém, cac qua trinh bién doi Cau 5
va c4c nguyén ly nhiét dong hoc cua chat khi.

[CDR 2.3]: Van dung kién thirc vé nhiét hoc dé giai thich Cau 6

Ngay 20 thang 5 nam 2023
Théng qua Trwdéng nganh
(ky va ghi r6 ho tén)
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~ PAPAN
PE THI VAT LY 1
NGAY THI: 24/5/2023

Ngudi soan: Luu Viét Hung, Tran Hai Cét

Céu

Tra loi

DPiém

Giai thich:

Clark dang dung va luc t&c dung 1én anh ta theo phwong ngang 1a luc ma sét gitra
chan va san xe buyt. Khi xe buyt bét dau tang téc, chan cua anh ta duogc ting toc vé
phia tru¢c cung véi xe, nhung phan co thé phia trén cua anh 4y hau nhu khong chiu
tac dung cua lyc gay ra gia téc. Theo dinh luat thir nhat cia Newton, co the anh ta
¢6 xu huéng gan nhu dng yén so véi mat dat. Trong khi d6 Claudette ngdi dua
vao ghé va duogc phan luc cua ghé day co thé chuyén dong vé phia trude. Do d6
Claudette tién vé phia Clark va do Claudette dang quay mit vé phia trudc nén anh
ta bi nga vao long co ay.

1,0

v;=15m/s

a) Cong do lyc 100 N tac dung Ién vat:
W, =F.I =F.1=100.5=5001J
b) Céng do trong luc tac dung Ién vat:

W. =F,.I =F,.l.cos110° =10.9,8.5.cos110° =-168J

¢) D6 ting ndi ning cua hé vat- mat phang nghiéng do ma sét:
AE,, =f,.I=xumgcosdl =0,4.10.9,8co0s(20°).5=184J
d) Do bién thién dong niang cua vat sau khi bi kéo di 5m:
Ap dung m6 hinh hé khong co lap vé ning luong ta co:
AK+AU =-F1 D W ee == Fil + We + W,
Trong do:

AU =mgAh = mg.1.sin6=10.9,8.5.4n(20°)=1683 , W, =0

= AK =-184+500-168 =148 J

0,5

0,5

0,5

0,5
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' d=0,65m '
Goi v 1 van téc caa vién dan trude khi va cham vai khéi gd, V 13 van téc cua hé dan
va go. bong lugng cua hé gom vién dan va khoi go trudc va sau khi va cham dugc
bao toan, ta co:

_(m+M)V
- m (1) 075
Hé vién dan va khéi gb chuyén dong dudi tc dung cua trong luc, phan lyc va luc ma

3 sat (bo qua luc can caa khong khi). Do trong luc va phan luc vuéng goc véi duong
di nén khong thuc hién cong Ién hé. 0,25

mv=(m+M)V =>v

Ap dung dinh ly céng - dong ning cho hé dan - g, ta co:
AK =—f, -d < 0K, =—f, -d 05

@%(M +mV? = u(M +m)gd

=V =./2ugd =/2.0,3.9,8.0,65 =1,955 m/s 05
Thay gia tri cia V vao (1) ta duoc:
yom+MV (0,006+28).1,955 _ 9143 ms

m 0,006 0,25

\% 40°

a) Céc lyc tac dung 1én vat m gdom trong lyuc, phan lyc, luc ma st va luc cang day;

4 luc tac dung 1én rong roc M chi xét luc cang day nhu trén hinh vé. 0.5
b) Cac phwong trinh dong luc hoc dbi voi:
vatm: F,+N+f +T=ma (1) 0.25

Rong roc M: RxT =1a (2)

Chon hé toa do nhu hinh v& (truc z hudng ra ngoai). Chiéu cac phuong trinh (1) va
(2) 1én céc truc toa do6 ta duoc:

F,sin40°—f,-T=ma (3)

F,cos40°~N =0 (4)
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RT =lg <RT —imr?2 0.25
2 R
1
=T=;Ma (5)
. 0,25
Tu (4)taco: N =F, cos40° = f, = uN = umgcos40° =0,4.3.9,8.cos40° =9N
. , i F,sin 40° — f,
Cong cac phuong trinh (3) va (5) vé theo vé tarit ra: a= g—l
m+—M
2
Thay s6 ta duoc a= 3.9,8.sm140 -9 _ 2,83m/s 0,25
3+-.1
2
¢) Gia toc gdc cua rong roc bang: o = % = 2—? = 5,66 rad/s’ 0.25
Tbc do goc caa rong roc sau 0,5 s 1a:
w=w,+at=0+566.05=283rad/s 0,25
Qua trinh gian ng dang 4p la qua trinh AC.
Vi doi vai qua trinh dang ap ta co: ;3 1 S — e »B 0,5
\i B \i Y 1 S— j:t 77777777 a:(:
T, T, © 15Ty f——mm - 4: ————————— *:n
5 | Voif ki higu trang thai sau. Thay cac giatrinhigt 2 5| 44 I
d¢ va the tich nhu da cho trén hinh v& cua cac g7 [~ T oF
trang thai B, C, D, E, F thi ta thay trang thai C i |
thoa man: = o
Va Ve Mo My hé ich 0,5
T, T. T, 2T,
-3
Xet khi & trang théi b, ta c6: RV, =nRT, =T, = v - 10101800007 _ 1510 0 1 o
nR 01.8,314 '
Xet qua trinh doan nhiét bc ta co:
¥ 5
V 13
PV, =PV =P = P{\Tbj =10.101300[§j =315atm=P, 0.25
Xét qua trinh dang tich ab ta co:
P R P 315 0,25
A= T =-2T =-"--1218,4=3838K
6 T, T, P, 10
Xét qua trinh dang 4p ca ta co:
0,25
Va_Ve 1 _Veq _53838-767,6K
Ta TC Va
a) Qua trinh khi nhan nhiét la qua trinh ab. Nhiét lugng khi nhan vao la:
Q,=Q,,=nC,(T,-T,)=n ? (T,-T,)=0.1. 3'8514 (1218,4—383,8)=1040,8J 0,25
b) Qua trinh khi téa nhiét 1a qua trinh dang &p ca. Nhiét luong khi toa ra la:
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Qc = nCp(Ta _Tc): n(%"'ljR(Ta _Tc)

Q.= 0,1.[2 +l].8,314.(383,8 ~767,6)=—797,7] 0,25

¢) Cong do khi thuc hién trong ca chu trinh la:
Theo nguyén Ii 1: [\N| =Q, —|QC| =1040,8—797,7=2431)

D@ thdy trong truong hop nay cong 1a 4m nén W = -243,1 ] 0,25
d) Hiéu suat cia chu trinh la:
ezmzﬂ=23,36% 0,25
Q, 10408
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Cau

Tra loi

Piém

So dd lc tac dung 1én cac vat va rong roc duoc cho nhu hinh dudi ddy:

A

S

\ 4

0,5

b)

Phuong trinh dong lec hoc di véi mai vat / rong roc lan luot 1a:
mg+T,+f+f=mg (1)

m,g +-|:2 =m,3, (2)

(T,-T)R=la ©)

Chiéu cac phuong trinh nay lén céc tryc twong (g, voi chu y 1a gia téc cua cac vat
¢6 d6 16n nhu nhau va bang a.

T,—f=ma 4)

-mg+n=0 (5)

m,g+T,=m,a (6)

Luc ma sat dugc cho boi: f =xun=umg(7)

Tir cac phuong trinh tir (3) dén (7) tim duoc:

| = R2|:(m2 _:ml)g _(m1+m2):|

Thay s6:

| = 0'12 (4—0,3X 2)X9,8 _(2+4) _ i _ 2'51X10—3kg'm2
5,33 26650

Lueu y: Sinh vién c6 thé thay gia tri cua a vao cac phuong trinh dé tim ra 1. Néu két
qua dung van duoc tinh tron diém.

0,25

0,25

0,25

0,25

Gia toc goc cua rong roc
a=alR
Toc do goc cua rong roc cho boi:

a
o, =0, +tat=o, +Et

Thay s6: o, = 0+5(’)—3130,5 = 26,65~ 26,7 rad/s

0,25

0,25

Traloi

Piém

Xeét hé gom qua cau — Trai dat va day thép: day 1a mot hé kin (co 1ap) nén co ning
cua hé bao toan.

Xét hai thoi diém: IGc bat dau tha cho qua cau chuyén dong va ldc qua cau dén vi
tri A trén hinh ve.

AE=0< AK =-AU

Hay: %mv2 =-mgAy = mg(h-2R)

Tur d6 tim duoc v=,2g(h-2R) =,/gR

0,5

0,5
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Chuyén dong cua qua cau khi di ngang qua A la chuyén dong tron trong mat phang

thang ding nén gia toc cua qua cau la gia tbc huéng tim ac 0,5
V2
a.=—=g0.
b) L » . R ‘ ~ ,
Nhu vay, tai vi tri A, luc tong hop tac dung l1én qua cau dang bang trong luc tac
dung Ién no. ‘ 0
Két qua la: Sgi thép khong tac dung luc I1én qua cau. D
Cong ma khéi khi thuc hién trong ca chu trinh ABCDA:
WA‘BCDA = WAB + WBC + WCD + WDA
Vi AB va CD la qué trinh ding tich = W, =W, =0 0,25
WABCDA :WBC +WDA = _2Pi (3\/| - V| ) - Pi (_2\/i )
a) = 2PV, =—-2nRT,
— 2x0,05x8,31x 283 0,25
=-235,2 J
Cong ma khdi khi thuc hién trong ca chu trinh ABCDA 1a: 235,2 J.
Nhiét lwong khi trao doi vai moi trueong trong qué trinh ABC:
AEint,ABc = Qpac T Wage = Qpec = AEint,AE.c ~Wogc
Trong do:
Wage = Wag + Wy =Wy =-2P, (3V| -V ) =-4PV,
— _4x0,05x8,31x 283 0.25
=-470,3J
Suy ra: Qasc = AE; asc — Wage =882—(—470,3) =1352,3 J 0,25
b) | Nhiat lugng khi trao ddi véi méi truong trong qué trinh CDA.:
AEimCDA = Qcoa +Wepa = Qcon = AEint,CDA —Wepa
Trong d6: AE, cppn = —AE; pg =—882J
Wepa =Wep +Wpp = Wps =P, (V| -3V, ) =2PV,
=2nRT, 0,25
=2x0,05x8,31x283=235,2J
Suy ra: Qasc = AE; age — Wage =—882-235,2=-1117,2] 0,25
Nhiét lwong thu vao trong mdi chu trinh:
Ql = QAB +QBC = QABC :1352,3 J
Nhiét lugng toa ra trong mdi chu trinh: 0,25
C) ) Qz = QCD +QDA = QCDA =-1117,2
Hiéu suat cua chu trinh ABCDA:
poA_Q+Q, 18523-1117.2 .., 0.25
Ql Q 1352,3 E—
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