TRUONG DAI HOC SU PHAM KY THUAT PE THI HQC KY 11 NAM HQC 2024-2025
THANH PHO HO CHI MINH Mon: Vat 1y 1
KHOA KHOA HQC UNG DUNG Ma mo6n hoc: PHYS130902
Pé $6:01. Bé thi c6 02 trang.
Ngay thi: 30/05/2025. Thoi gian: 90 phat.
Puoc phép sir dung mot to gidy A4 chép tay.

Cau 1:(1,0 diém)
Tu dinh ly Steiner-Huyghens (dinh ly truc quay song song), chang minh: Trong céc truc
quay song song, mémen quan tinh doi vai truc di qua khoi tdm la nho nhat.

Cau 2: (1,0 diém)
V& so do nguyén tac hoat dong ctia dong co nhiét? Viét bi€u thirc tinh hiéu suat dong co
nhiét.

Cau 3: (1,0 diém)
Mot vién dan c6 khéi lugng m = 10 g dang bay véi toc
d6 vi = 1000 m/s ban vao birc tudng. Sau khi xuyén qua birc I
tuong thi tdc d6 cua vién dan con lai 1a va = 400 m/s, thoi gian =
xuyén thung tuong 13 10 ms. Chon chiéu dwong 1a chiéu chuyén
dong cua vién dan. Tinh lyc can trung binh cua buc tuong tac
dung 1én vién dan. i

Cau 4: (2,0 diém)

Mot vat c6 khdi lwgng m = 10 kg duoc tha khdng van tdc ban dau tir diém A, trugt xudng
mot mat phang nghiéng c6 d6 cao h = 2 m va géc nghiéng @ = 30° so voi phuong ngang. Vat
sau do tiép tuc chuyén dong trén mot mat
phang ngang khong ma sat va va cham voi
mot 10 xo nam ngang (khdi luong khong
dang ké, do cing k =400 N/m dang & trang
thai chua bi nén). Trong qua trinh vat nén
10 X0, Mot e ma sat dong khong ddi co do
I6n Fms = 15 N tac dung ngugc chiéu \ —
chuyén dong. el il

A

2m

a. Tinh toc do cua vat tai chan mat phang nghiéng
b. Xéac dinh d6 nén cuc dai d cua 10 xo.

Cau 5: (2,5 diém)
Cho co hé nhu hinh: hai qua ning c6 khdi luong m; = 460g , m»
= 500g, rong roc c6 mémen quan tinh | , ban kinh R = 5 cm. Ban dau
gilt h¢ dung yén, sau do tha cho h¢ chuyen dong. Sau thoi giant=2s,
qua ndng my di chuyen di xudng mot quing dudng s = 75 cm. Blet rong
roc quay quanh truc ¢d dinh vudng goc véi mat phang to gidy. Gia sir
so1 day khong co gian, khong bi truot trén rong roc va khdi lugng soi
day khong dang ké. Bé qua ma sét giita rong roc va truc quay ciing nhu ™ ' . m,
ma sat gitra sg1 day va rong roc.
a. Chung minh gia toc tinh tién ciia hai qua niang 1a khong d6i, dong thoi tinh gia tri gia toc
do.
b. Tinh gia tri mémen quan tinh | cua rong roc.
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c. Gia su tai thoi diém 2s ké tir luc tha, day dat. Tinh quiang dudng roi trong 0,2s tiép theo
cua vat my (gia sir luc d6 vat m, chua cham dt)
Cau 6: (2,5 diém)
Mot chu trinh duoc thuc hién bdi 1 mol khi Tudng nguyén 4 p
tir, gom cac qua trinh nén déng nhiét, gidn dang ap va dang
tich. Qu4 trinh dang nhiét xay ra ¢ nhiét do 27°C. Cho biét ty .
sb gifra thé tich cuc dai va cuc tiéu ctia chu trinh 1 V2/V1= 4.

a. Tinh cong sinh ra trong qua trinh 12.

w
v<

b. Tinh hiéu suét cta chu trinh 1231.
c. Tinh hiéu suat ctia chu trinh Carnot c6 nhiét d6 ngudn V1 V2
nong 1a nhiét do cao nhit va nhiét d6 ngudn lanh 1a nhiét
d6 thap nhat cua chu trinh 1231.

Cho Gia téc trong truong g = 9,81 m/s?, hang sé khi Iy twéng R = 8,31 J/mol.K; 1 atm =
1,013.10° N/m?.

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

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

[CDR 1.1] Hiéu 13 cac khai niém, dinh 1y, dinh luat lién quan dén co hoc chét Cau1,3,4,5
diém, h¢ chat di€m, co hoc vat ran va co hoc chat long.
[CPR 2.1] Van dung kién thtic vé co hoc dé giai bai tap c6 lién quan.

[CPR 1.3] Hiéu 15 cic khai niém, cic qua trinh bién ddi va cic nguyén Iy Cau 2,6
nhiét dong hoc cua chat khi.

[CDR 2.3] Vén dung kién thire vé nhiét hoc dé giai thich cac hién tuong lién
quan dén nhi¢tdd va giai bai tap ve nhiét hoc

Ngay 08 thang 05 nam 2025

Thong qua B mon
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bap an
Cau 1:(1,0 diém)

Tu dinh Iy Steiner-Huyghens (dinh Iy truc quay song song), chirng minh mémen quan
tinh di qua khéi tdm la nho nhét.

Xét mot truc bat ky song song vdi truc di qua khoi tim. Theo dinh 1y Steiner: 05a
| = Icm+Md2

Vi: ) 0.5d
e M>0 (khoi lugng ludn duong),
e d?>0 (binh phuong khoang cach luon khong am),

nén: 1 > lem
Dau "=" xay ra khi va chi khi d = 0, tirc 13 truc dang xét tring véi truc khéi tim

Cau 2: (1,0 diém) , ,
V& so d0 nguyén tac hoat dong cia dong co nhiét? Hiéu suat
ST 0.5d

Nguén nong & 7,

Qn @ Wene
oix ()

nhiét

P

Ngudn lanh & 7,

Lwu d3 cia déng co nhiét
Tac nhan nhan nhiét lwgng Qn tir nguon noéng, sinh cdng Weng, sau d6 nha
nhiét lwgng Qc cho nguon lanh dé tré ve trang thai ban dau

_Weng __Qc 0.5d
Qn Qn

Cau 3: (1,0 diém)

Mot vién dan ¢ khéi lugng m = 10,00 g dang bay voi
tbc do vi = 1000,00 m/s thi gip btrc twong. Sau khi xuyén qua I
btrc tuong thi tdc do cua vién dan con lai 14 v2 = 400,00 m/s, thoi =
gian xuyén thung tuong 14 0,01 s. Chon chiéu dwong 1a chiéu
chuyén dong cua vién dan. Tinh lyc can trung binh cua birc
tuong tac dung 1én vién dan. I

Chon chiéu duong 1a chiéu chuyén dong cta vién dan. Ta c6, do bién thién 0.5d
dong luong:

Ap =mv, —my, =—60N s
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Luc can trung binh ctia bure tuong tdc dung 1€n vién dan. 0.5d

AI_ 6 _goon
Ar| 0,01

[Fl=

Cau 4: (2,0 diém)
Mot vat cd khéi lwong 10 kg dugc tha khdng van tde ban dau tir diém A, truot xudng
maot mat phang nghiéng c6 d6 cao 2 m va goc nghiéng 30° so vadi phuong ngang. Vat sau d6
tlep tuc Chuyen dong trén mot mat phang
ngang khdng ma sat va va cham vai mot 1o
x0 nam ngang (khéi luong khong dang ké,
do cing k = 400 N/m dang ¢ trang thai
chua bi nén). Trong qua trinh vat nén 10 xo,
mot luc ma sat dong khong ddi c6 do 16n
15 N tac dung nguoc chiéu chuyén dong.

A

5, B ‘ ‘ M|

.......

c. Tinh tc do cua vat tai chan mat
phang nghiéng

d. Xac dinh do nén cuc dai d caa 10 xo.

Vi khong c6 ma st trén mat nghiéng, ta ding dinh luit bao toan co niing tir diém 05d
A dén chan mat phang nghiéng (B).

E, =mgh

L
Ep = EmvB

0.5d

E, = Egp > mgh = Emvg - vg = 6,26 m/s

Goi diém C: vi tri 10 xo bi nén cuc dai 05d

Do c6 ma sat: 05d

EB = EC + mes - d = 0,953m

Cau 5: (2,5 diém)
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mit phang to gidy. Gia st soi ddy khong co gidn, khong bi truot trén
rong roc va khoi lugng sgi day khong dang ké. Bo qua ma sat giira
rong roc va truc quay cling nhu ma sat gitra soi day va rong roc.

da.

b.
C.

Cho co h¢ nhu hinh: qua ndng mi, my 1an luot c6 khéi lwgng 460 g va 500 g, rdng roc
c6 mdémen quan tinh 1, ban kinh R = 5 cm. Pau tién gilr hé dung yén, sau do tha cho h¢ chuyén
dong. Sau thoi gian 2s, qua néng m> di chuyen di xuong mot quéng
duong 75 cm. B,Iet rong roc quay quanh truc ¢o6 dinh vudng goc véi

Chung minh gia téc tinh tién cta hai qua ning la khéng ddi, T, T,
dong thoi tinh gia tri gia toc do.
Tinh gia tri mdémen quan tinh | ctia rong roc. my '
Gia sir tai thoi diém 2s ké tir lac tha, day dut. Tinh quang . M2
duong roi trong 0,2s tiép theo cua vat m (gia str lac d6 vat m2
chua cham dat)
T, T
T 7
mhy My
Fyy —
gl ng
ap dung dinh luat 1l Newton cho tirng vat
+ Vit 1:
Fo1 + Ty = m,ay (1)
+Vat 2:
Fo, + T, = m,a,(2)
+ Rong roc
Ty x Ty +15 x T, = 1d (3)
Chiéu (1), (2), (3) 1én chiéu chuyén dong cua mdi vat (Cha y: do my > m; nén m; di
xudng con my di 1én (nhu hinh v&)
Vi day khéng giannén T:=T’1 , T,=T,,ai=ax=a=a
Yo g FooT cma 0.25d
g2z ¢ 0.25d
_Fgl + Tl = mla
a
R(T, =Ty =la =15 0.5d
Giai h¢ phuong trinh : 0.25d
a= —(mz M8 _ const 4)
m1+m2+
Do a=const nén s = %at2 - a = 0,375m/s? 0.5d
Tu (@) suyral =2,13 X 10" *kgm? 0.25d
Sau 2s ké tir luc tha, vat mz ¢6 van tc v = at = 0,375 X 2 = 0,75 m/s
Sau khi day dut: vat mz chuyén dong vai gia toc trong truong g=9,81 m/s?
va van toc trén thanh van toc ban dau cua chuyén dong tiep theo 0.25d
Tu do suy ra
s=vt+-at? =075x02+-x981 x (0,2)? = 0,3462m 0.25d
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Cau 6: (2,5 diém)
Mét chu trinh dugc thyc hién béi 1 mol khi Tudng nguyén 4 p
tir, gdm cic qua trinh nén dang nhiét, gian dang ap va dang

: . X X 2
tich. Qua trinh ding nhiét x4y ra ¢ nhiét do 27°C. Cho biét ty ! >
) gitra thé tich cuc dai va cuc tiéu cua chu trinh 12 Vo/V1 = 4. :
a. Tinh cong sinh ra trong qua trinh 12. i 3
b. Tinh hiéu suét cta chu trinh 1231. : | ¥
c. Tinh hiéu suét cua chu trinh Carnot ¢6 nhiét do ngudn Vi V2
nong }él nhi,ét do cao nhat va nhiét o nguon lanh la nhiét
do thap nhat cua chu trinh 1231.
T, =T; =27+ 273 = 300K = T),n, 0.25d
Do V2/V1=4, ap dung qua trinh dang apsuy ra T, = 1200 K = Ty, 0.25d
Coéng nhan W,, = nR(T; — T,) = 1 x 8,31 X (300 — 1200) = —7479] | 0.25 &
Cong sinh ra W/, = —W,, = 7479] 0.25d
Nhiét lvgng nhan va sinh ra trong chu trinh 05d
Qn = Q12
Qc = |Q23 + Q31|
Voi i=5 0.5a
i+2
Q2 = nTR(Tz —T)
i
Q23 = an(T3 —T)
— R, I
Q31 = nRT; nV3
Suyrae=1-— % = 0,154 0.25d
h
300
Ccarnot = 1 — 500 = 0,75 0.25d
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