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BO MON VAT LY KY THUAT

Cau 1: (1,0 diém)

. 6
Lyc F(x) bién thién theo toa d0 x nhu hinh. '
Hay xéc dinh cong do luc nay thuc hién 1€n chat diém khi 4 [ /\
chat diém chuyén dong: 2 /
0

a. Tutpaddx; =1,0m dén toa do xr = 4,0m.

b. Tutoaddx; =4,0m dén toa do X = 6,0 m. ) ) 2 4 6

F(x) (N)

§ x(m)

4
Cau 2: (1,0 diém)
Mot ban xoay c6 momen quan tinh I dang quay khong ma sat quanh mot tryc thang ding di qua tdm
va vuong goc voi mat ban. Mot cau bé nhay vao va ngoi Xuong canh ban xoay. Ap dung dinh luat bao
toan momen dong lwong, hiy giai thich su thay doi cta téc do goc cuia ban xoay. Tir d6 két luan tdc
do goc ban xoay tang 1én hay giam di?

Cau 3: (1,0 diém)

T biéu thirc tinh hiéu suit cua dong co nhi¢t hoat dong theo chu trinh Carnot thuan nghich voi tac
nhan la khi 1y tuong, hay gidi thich vi sao hiéu suat dong co khong thé dat 100%.

Cau 4: (1,0 diém)

Trong mot qua trinh gidn dang ap, mot mol khi 1y tudng sinh mot cong bang 3.10° J. Trang thai dau
c6 ap suat bang 1 atm va thé tich 25 lit. Hay tinh nhiét d¢ va thé tich luc sau ctia khoi khi.

Cau 5: (2,0 diém)

Mot vat co khdi luong M = 1 kg duoc treo boi mot soi day co khdi luong

khong dang ké c6 chiu dai £ = 1 m. Mot hon da c6 khéi luong m = 10 g bay

theo phuong ngang va cham mém (va cham hoan toan khong dan hoi) véi vat
M. Biét van tc hon da ngay trude va cham 13 vo = 100 m/s.

a. Tinh van tdc hai vat dat dugc ngay sau va cham.
b. Sau va cham, hai vat tiép tuc di chuyén, tinh dd cao cuc dai ma hai vat
dat duoc - vy
; '
H—>

m M

O

(3%

Cau 6: (2,0 diém)

Cho co hé nhu hinh vé bén:
Vit 3 ¢ khbi lugng m3 = 6 kg, vat 1va vat 2 c6 khéi lugng béng nhau m;
=my = 1 kg, rong roc c6 dang khéi tru dic d@)ng chét c6 ban kinh R =
0,1m va khdi luong mc = 2kg. Biét réng hé sb ma sat truot gitra hai vat
m; va my véi mat phang 1a 0,1. Soi day co khéi lugng khong dang ke,
khong co gian va khong truot trén rong roc. Pau tién giit hé dimg yén,
sau do tha cho hé chuyen dong.

a. Tinh gia toc tinh tién ctia 3 vat.

b. Tinh gia tbc goc ctia rong roc.

c. Tinh céc lyc cang day.

d. Tinh van tc ctia vat 3 sau khoang thoi gian 0,2s ké tir lac tha cho hé chuyén dong

) msz
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P (aun)

Cau 7: (2,0 diém) Mot mol khi oxy (xem nhu khi 1y twong) thuc

hién mét chu trinh trong d6 cic qua trinh 1—2, 2— 3 va 3—1 lan . -

luot 1a cac qué trinh nung néng dang tich, gidn déng nhiét va nén - Dang nhlgt

dang ap. Biét ap suat va thé tich tai trang thai 1 lan luot 12 p; = i
5atm va Vi = 5/. Trang thai 3 c6 thé tich V3 =4V,.

a. Xac dinh nhiét @0 cuc dai cua chu trinh. 3

b. Tinh hiéu suit cia chu trinh. B!

1 1 L L i V (lit)
Cho biét g = 9,81 m/s*; 1 atm = 1,013 x 10° Pa, hang sé khi Iy
twong R = 8,31 J/mol.K.

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

Chuén dau ra cia hoc phan (vé kién thirc) Noi dung kiém tra

[CDR 1.1] Hiéu rd cac khai niém, dinh ly, dinh luat li€én quan dén co hoc | Cau 1,2, 5,6
chat diém, hé chat diém, co hoc vat ran va co hoc chat 1ong.

[CDR 2.1] Van dung kién thtic vé co hoc dé giai bai tip c6 lién quan.

[CDR 1.3] Hiéu rd cac khai niém, cac qua trinh bién d6i va cac nguyén 1y | Cau 3, 4, 7
nhiét dong hoc cua chat khi.

[CPR 2.3] Van dung kién thirc vé nhiét hoc dé giai thich cac hién twong lién
quan dén nhiét d6 va giai bai tap vé nhiét hoc

Ngay thang 10 nam 2025

Thong qua B mon
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Dap 4n va thang diém Vat 1y 1
Thi ngay 30-10-2025

Nguoi soan:
Cau Lo1 giai Diém
I @ %= 1,0mdénx; = 4,0m: W>0 0,5
Wi4= Spep + Saspe
© Wiy =>CH.BD + AB.BD =>4x3 +1x3=9 (J)
(b) x; =4,0mdénx; = 6,0m: W<0 05
Wise = —Sgre = _%2x4 =—4())
S ¢
4 1
€2 '_B/ H
Z _ e, F
A 4 ¢ g X(m)
2t
-4
G
2 | Ap dung Dinh lut Bao toan Momen Dong luong
Hé bao gdm ban xoay va cdu be dugc coi 1a mot hé kin, vi khong c6 momen
ngoai lyc dang ké tac dung 1én hé trong qué trinh ciu bé nhay vao va ngdi
Xuong.
Do d6, momen dong luong L cta hé duoc bao toan: 0,5
Z?zO:Zzlazconst
Khi cdu bé nhay vao va ngéi,xuéng canh ban xoay, momen quan tinh ctia ban
xoay va cau bé tang dan toi toc d§ goc cia ban xoay giam. 0,5
3 | Hiéu suét cua dong co nhiét hoat dong theo chu trinh Carnot: 0,5
621_zé
H 1 1
Trong do, Tcla phiét do nguong lanh, T l1a nhiét gicf) nguénl nong.
Ta thay, hiéu suat tang khi giam 7c va tang 7. D€ hiu suat dat 100% thi Tc=
OK va Tu = oo di€u nay 1a khong thé xdy ra trong ty nhién va ki thuat. Trong 0,5
héau hét cac truong hop thuc &, Tc gan voi nhiét do phong (300K) va Tu khong
thé qua 16n. Vi vay hiéu suat cua dong co nhiét khong thé dat 100%.
4 1 A=-3.10%
P = latm = 1,013 x 10° Pa
V, = 25 lit = 25.1073m3
Pay 1a qua trinh gidn dang ap, cong thyc hién ctia khi khi:
A=—-PV,—V)
=-S5+ 310 551079 = 0,0546m?
=V,=—= = - . =0, m
, > P ' 1,013.10° 0,5
Ap dung phuong trinh trang thai khi 1y tudng:
PVZ = nRTZ
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PV, 1,013.10°.0,0546
nR 8,31

Viy thé tich va nhiét do ltic sau ciia khdi khi la 54,6 lit va 665,581 K

$T2=

0,5

(a)
- Ap dung dinh luat bao toan dong luong:
bi = Pr
& mv, = (m+ M)vy
mvy _ 10x1073x100

SV = m T 1oxaoser 000 (/S
(b)

Chon hé gom hon d4, vat nang M, soi day va Trai dat: hé c6 14p vé ning
lugng.
- Chon géc thé nang tai vi tri cua M trude va cham (vi tri can béng).
- DPong nang cua 2 vat tai do cao cuc dai béng 0.
- Ap dung dinh luit bao toan ning luong cho giai doan chuyén dong di 1én
cua vién dan va vat M:

AK + AU = 0
& 0 —=(m +MWV? + (m+ M) ghpgx — 0 = 0
v2 0.99 2

& hpax = 20 2wosl 0,05 (m)

0.5

0.5

0.5

0.5

Fig

(a) Gia tbc tinh tién 3 vat: ‘
- Ap dung dinh luat I Newton cho vat m; (chon chiéu duong nhu trong hinh v¢):
+ Theo phuong x: T; — fi, = mya,
& Ty — ueny = myay (1)
+ Theo phwong y: ny — F14 = 0 (my khong di chuyén theo phwong y)
e ng=mg (2)
Thay (2) vao (1) ta dugc:
. Ty — wemyg = mya, (%)
- Ap dung dinh luat IT Newton cho vat mz (chon chiéu duong nhu trong hinh v§):
+ Theo phuwong x: T, — T'y — fi, = mya,
& Ty —T'y — weny = mya, (3) )
+ Theo phuong y: ny — Fpg = 0 (m, khong di chuyén theo phwong y)
& ny =myg (4)
Thay (4) vao (3) ta dugc:
) T, =T'y — emag = mya, (%)
- Ap dung dinh luat IT Newton cho vat m3 (chon chiéu duong nhu trong hinh v§):
F39 — T3 = maa;
& mgg — Tz = mzaz (**%)

- Phuong trinh co ban cua chuyén dong quay cta rong roc (chon chiéu duong cing
chiéu quay cua kim dong ho):
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(T3 =T'2)R = la (5)
Rong roc ¢ dang khéi tru dic =>1 = %mCR2
Thay vao phuong trinh (5) ta dugc:
(T's—T',)R = %mcha
ST'3-T', = %mcRa(****)
Soi day c6 khdi lugng khong dang keé:
=T, =T1,T,=T,T; =T
Soi day khong co gian va khong truot trén rong roc:
=>a; =0, = A3 =a = AQrgg = aR
Thay vao pt (*), (**), (***), (****) ta duoc:
Ty — yemyg = mya (6)
Ty =Ty — yempg = mya (7)
mzg — T3 = mza (8)

1
T3 - TZ = Emca (9)
Cong vé theo vé cac phuong trinh trén ta duoc:

1
msg — teg(my + my) = (my + my + my + Em‘:)a

ms— mq+m 6—0.1(1+1)]9.81
<:> a= [ 3 l‘lk( 1 12)].9 _ [ ( )] — 6’32 m/SZ
m1+m2+m3+5mc 1+1+6+0.5x2

(b
Gia toc gbc cua rong roc:

6.32 rad
=——=263,2 (S_Z)

a@= 0.1

x|

(c) Céc lyc cang day:
Thay a = 6.32 m/s? vao pt (6) ta dugc:
T, = my(urg + @) = (0.1x9.81 + 6.32) = 7.3 (N)

Thay T; = 7.3 (N) va a = 6,32 m/s* vao pt (7) ta dugc:

T, =T, + (g + a)m, = 7,3+ (0,1x9,81 + 6,32) = 14,6 (N)
Thay a = 6.32 m/s> vao pt (8) ta dugc:

T; =mz(g — a) = 6(9,81 —6,32) = 20,94 (N)
(d) Van toc vat 3 sau 0.2s
[m3—pg(mi+mz)lg
m1+m2+m3+%mc
= Ap dung mé hinh chat diém chuyén dong véi gia tdc khong doi déi véi vat
ms:

= const

Tacoa=

V3 = vy +at = 6,32x0,2 = 1,26 (m/s)

0.5

0.5

0.5

0.5

a.

Khi oxy ludng nguyén tt néni=>5

Xét trang thai 1, theo phuong trinh trang thai khi 1y tudng:
P ,V; =nRT,;

P,V; 5.1,013.1055.1073

nR 8,31

Qua trinh 2->3 1a dang nhiétnén T, = T,

=T, = = 304,753K

Xét qua trinh dang ap 3->1:
v, V, 4V
T, T; T
= Ty = 4T; = 1219,012 K
Vay nhiét do cuc dai cia chu trinh la nhiét d¢ tai trang thai 3, T3 = 1219,012 K
b. Nhiét lugng trao d6i trong timg qué trinh:
Q2 = nC,(T, — Ty) = nC, (4T, — Ty) =nC,3T; >0

0,25

0,5
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Vs 4V,
Q,3 =nRT,In— =nRT,In—— =nRT,In4 >0
V Vi

Q31 = nCp(T; — T3) = nCp(T; — 4Ty) = nCp(—3T;) <0

Nhiét lrong hé nhan vao 1a: Q, = Q15 + Qa3
Nhiét lwong hé téarala: Q, = —Qs;

Hiéu suit cua dong co nhiét:
i+2
€=1—|QC|_1— |Q31| 1 _ nCp(STl) -1— 73
Qh Q12 + Q23 nC,,3T1 + nRTZ In4 % 3+ 8Ln2
7
»e=1-7—2——=0,195
. 3 + 8Ln2

Vay hiéu suit ciia chu trinh 1a: 19,5%

0,5

0,5

0,25
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