TRUONG DATHOC SU PHAM KY THUAT ~ DE THI HQC KY I NAM HOQC 2022-2023
THANH PHO HO CHI MINH Mén: Vat Iy 1
KHOA KHOA HOC UNG DUNG Ma mo6n hoc: PHYS130902
) ) Pé sb: 01. D& thi c6 2 trang.
Ngay thi: 29/ 12/ 2022 Thoi gian: 90 phut.
Puoc phép sir dung tai liéu mot to gidy A4 chép tay.

Cau 1: (1,0 diém) Cac ngdi sao c6 ngudn gdc 1a khdi khi 16n quay cham. Lyc hap dan lam cac khoi
khi nay co lai, gidm kich thudc dan. Téc dd goc cuia nd thay déi nhu thé nao khi no6 co lai? Giai
thich.

Cau 2: (1,0 diém) Cho hai vat hinh cau A va B ¢6 hang s6 dic trung cho do phat xa 1a 1. Néu vat B
c6 ban kinh va nhiét do bé mat gap doi vat B. Hoi cong suat phat xa cua vat B nhu thé nao so voi
vat A.

Cau 3: (1,5 diém) Mot ban xoay ban kinh R = 3 m ¢6 momen quén tinh I = 300 kg.m? va quay
khong c6 ma sat & toc d6 15 vong/phut theo mot truc vuéng goc véi nd. Tha mot vat nang 20
kg vao ban xoay tai vi tri cich tAm mdét khodng R/2. Tim t6c dd géc méi cia ban xoay?

Céu 4: (2,5 diém) Cho mdt co hé nhu hinh v& gf)m rong roc ‘Ii
M 1a mot dia tron dic dong chét co kh01 luong bang 2 kg, vat ¢ )x,
m; c6 khéi lugng bang 8 kg. Day nbi véi vat my dugc quin ; A\.\
trén bé mat rong roc. Coi day khong co gidn, khéi luong khong Emin \\.\@A
dang ké. Hé s6 ma sat truot giita m; va mat phiang nghiéng 1a ; B -
0,25. Mat phang nghiéng hop voi mat phang ngang mot goc \Ef‘a ma
a =30". Ban dau m; tai B, hé dugc tha cho chuyén dong tir I ..
trang thai dang yén. Cho biét AB = BC.
a. Tinh gia toc chuyen dong cua m trén mat phing nghiéng va lyc cang day.
b. Tai C cudi chan doc m; va cham mém v6i my c6 khdi lwong bang 1 kg. Tinh van tdc ctia hé
mj, mz sau va cham.

Céu 5: (1,5 diém) Cho 2 mol khi hydro dugc nung nong & ap suit khong doi tir 300 K dén 500 K.
Hay tinh:

a. Nhiét lugng khi nhan duogc.

b. DJ ting ndi nang cua khi.

c. Cong khi thyc hi¢n .

CAu 6: (2,5 diém) Cho 0,75 mol khi ly tudng don nguyén tur thye hién chu trinh -,
nhu hinh v&. Trong d6 AB la qué trinh gidn dang nhiét. ol 2
a. Tinh nhiét d6 cao nhét cta chu trinh. Ding nhiét

b. Tinh hiéu suit cta chu trinh.

c. So sanh hi€u suat cta chu trinh nay véi hi€u suat cua chu trinh Cartnot 2 | B
thuan nghich ¢6 nguén nong tng vé1 nhi¢t do cuc dai va nguon lanh ing
v61 nhiét @6 cuc ti€u cua chu trinh.

Cho biét: g = 9,8m/s?, hiang s6 khi Iy twong R = 8,31 J/(mol.K), latm = 1,013.10° Pa.

Ghi chii: Cdn bé coi thi khéng dwoc gidi thich dé thi.

Chuén dau ra ciia hoc phan (vé kién thirc) Noi dung Kiém
tra

[CPR 1.1] Hiéu rd cac khai niém, dinh ly, dinh luét lién quan dén co
hoc chét diém, hé chat diém, co hoc vat ran. Cau 1,3, 4
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[CDR 2.1] Van dung kién thirc vé co hoc dé giai bai tap co lién quan.

[CPR 1.3] Hiéu 5 cac khai niém, cac qua trinh bién ddi va cac
nguyén Iy nhiét dong hoc cua chét khi.

[CPR 2.3] Van dung kién thirc vé nhiét hoc dé giai thich cac hién
tuong lién quan dén nhiét do va giai bai tap vé nhiét hoc.

[CDR 2.6] Phan tich va tinh dugc hi¢u suit cla dong co nhiét hoat
dong theo mot chu trinh bat ky.

Cau2,5,6

Ngay thang 12 ndm 2022
Thong qua b mon
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Pap 4n va bang diém Vatly 1
Thi ngay 29/12/2022

Ciu Loi giai Pi¢m
1 | Xem ng6i sao 1a hé co6 1ap, momen dong luong ctia hé bao toan. 05d
1@ = constant
Trong lyc lam ban kinh ctia sao giam, momen quan tinh cling gidm dan
dén tdc do goc cua nod s€ ngay cang tang. 0,5d
2 | Theo dinh luat Stefan, cong suat phat xa : 0,5d
P=cAeT? . . .
Ban kinh tang 2 lan thi dién tishc bé mat tang 4 lan. ‘
Nhiét do téng 2 lan thi nhiét do tuy¢t doi bé mat T4‘sé tang 16 lan.
Vay cong suat phat xa ctia vat B s€ tang 4*16=64 lan 0.5d
9
3 Ap dung dinh luat bao toam momen dong luong:
Lo, =1,0, 0,5d
=0, = Lo,
=L
Iy
3 300.15
- 2
300+ {20.(3j } 0,5d
2
=12,5 vong/phut 05d
4 05d

a. Tac dung lén rong roc chi c6 luc cang day T
Phuong trinh dong luc hoc cua chuyén dong quay cia rong roc:
RxT'=1a (1)
Phuong trinh dong hoc ctia vat m; trén mit phang nghiéng.
F +T+P+N=mad (2)
Chiéu phuong trinh (1) 1én mit phang hinh v&, chiéu duong 1a chiéu
hudng ra trude:
MR® a
R

RT=18=

=>T= % a 3)

Chiél} phuong trinh (2) 1én mat phang nghiéng, chiéu dwong 14 chiéu
chuyén dong ctia mj:

-F,-T+Psina=ma

= —km,gcosa - T+ m,gsine =m,a  (4)

Giai phuong trinh (3), (4) ta tim duoc gia tdc ctia my trén mat phéng
nghiéng:
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. mg(sina —kcosar) _ 8.9,8(sin 30° —0,25cos 300)

2

M =2,47Tm/s*
m +-—— 8+
2 2

Luc cang day T:

T = %a:%2,47 =247N
o2 2
b. Ap dung dinh Iy Pytago tjnh QOal} BC=0,5m ’
Do mj chuyén dong thang bién doi déu, tinh dugc van toc m; tai C la:

Vic =N2aBC =1,5Tm/s

Ap dung dinh luat bao toan dong luong cho m; va my tai C, tinh
van toc cua hé sau va cham mém la:
my, +m,v. =(m, +m,)V

—p =Y =1,4m/s

m, +m,

0,5d

0,5d

0,5d

0,5d

i=5
Ti = 300K, Tr = 500K. Nung néng ding ap.
a. Nhiét lugng khi nhan dugc:
Q=nC,(T,-T)
—n 2 R(T, -1

= 2%8,31(500—300) = 11,631kJ
b. Do ting ndi ning cua khoi khi:
AE, =nC(T, -T)

1
=n—R(T,-T
2 (f z)

= 2%8,3 1(500-300) =8,31kJ

c. Cong khéi khi thuc hién:
Theo nguyén ly mot
AE, =W +0
=>W = AE,, -Q
=8,31-11,63 =-3,32kJ

0,5d

0,5d

0,5d

Khi don nguyén tir i=3.
a. Xac dinh nhiét do cuc dai cua chu trinh:
Xét trang thai A
PV, =nRT,
7, =5V _169535K
nR
Ta =Ts do AB la qua trinh ding nhiét.
Xét qua trinh CA:
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T T,
P 1
T, :?jTA =—T,

Vay nhiét ¢ cao nhét cua chu trinh 1a Ta = 1,625.10°K.
b. Tinh hiéu suét cta chu trinh:

0,, =nRT, ln% — aRT,In>Y4 = 4RT, In5 >0
A A

1 4
Ope =nCp(T —T;) = nCP(gTA -T,)= nCP(_g)TA <0

1 4
Ocy =nC, (T, —T.) = nC, (T, _ch) =nGC, gTA >0

Tong nhiét nhan vao va tda ra:

Qh = QAB + QCA
ch : _QBC
Hiéu suat cua chu trinh:
4 i+2 4
0 nCr st 2 5
e=1-=C=]- =1-

9 urr, ln5+nCV:TA ln5+;R.:

S 4

:1—%z0,288
In5+=.—

2

Vay hiéu suit ctia chu trinh 13 28,8%.
c. So sanh v6i chu trinh Cartnot:
ec =1—L=1—h=1—£=0,8=80%
T, T 5T,

max

0,5d

0,5d

0,5d

0,5d

0,5d
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