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Abstract: Physics is a difficult subject that requires learners to have logical thinking, in which exercises play
an important role in forming and developing students’ thinking, Helps students review, deepen and expand
their knowledge. However, in the process of doing physics exercises, many students often encounter difficulties
in not being able to find methods to solve problems and not being able to apply the theoretical knowledge they
have learned to the exercises. Therefore, with the desire to have a simple and easy-to-understand teaching
method so that general students can absorb and self-study physics more easily, after each lesson, the lecturer
needs to provide a general method bout how to solve that part’s exercises. This article introduces the method

of solving heat exercises in part Il principles of thermodynamics of general physics.
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1. Pit van dé

Vit ly [a mot mon hoc khé doi hoi nguoi hoc phai
¢6 tu duy logic, trong d6 phan bai tap dong vai tro
quan trong trong viéc hinh thanh va phat trién tu duy
ctia SV; gitip SV 6n tép, dao sdu va mé rong kién
thtcc. Tuy nhién, trong qua trinh lam bai tap vat ly,
nhiéu SV thuong gip kho khan la khong tim ra dugc
phuong phap giai quyet van d&, khong van dung
duogc klen thirc 1y thuyét da hoc vao bai tap. Béi vy,
sau mdi phan hoc giang vién can dua ra mot phuong
phap chung vé cach giai quyét tot bai tap phan do.
Bai bao nay gidi thi¢u phuong phap giai bai tdp nhiét
hoc phan nguyén 1y II nhiét dong luc hoc (NDLH)
thugc vat ly dai cuong (VLDC).
2. N§i dung nghién ctu:
2.1 Nhitng kién thirc ly thuyét co bén cin vdn dung

= Nhiét d§: La dai lvong vat 1y dac trung cho murc
do chuyén dong hon loan cua cac phan tir ctia vat (dic
trung cho do nong cua vat). Trong hé SI 1a d6 Kenvin,
ky hiéu 1a K va dugc goi 1 nhiét d6 tuyét dbi. Pon vi
nhiét do thuong ding nhét 1a do Celsms ky hiéula C;
T (K) =1t (°C) + 273. Ngoai ra, mot ) quoc gia con
dung don vi do nhi¢t do la Farenhay (F).

t("C)== [t( F)-32]

» Hiéu suit ciia dong co nhiét:
_A_Q-Q_, Q
Q Q Q

Trong d6: Q, la nhi¢t lugng ma tac nhan nhan

duogc tir ngudn néng

Q, la nhiét lvgng ma tac nhan nha cho nguén lanh

A la cong do dong co sinh ra

Thong thuong 7 =25%+45%.

* Hiéu suét ciia chu trinh Cacnd thuin nghich

Chu trinh ¢6 loi nhit vé mit nang lugng la chu
trinh Cacnd. Hiéu sudt cuia tat cd cdc dong co thudn
nghich chay theo chu trinh Cacné véi cing nguon
nong va nguon lanh déu bang nhau va khéng phu
thugc vao tdac nhan ciing nhu cach ché tao may. Hi¢u
sudt ciia dong co khéng thudn nghich thi nhé hon
hiéu sudt ciia dong co thudn nghich.

Biéu thuc tinh hiéu suit cua dong co nhiét hoat
dong theo chu trinh Cacnd véi tdc nhan la khi ly

tudng: n=1- T trong do T, 1a nhigt do ngudn lanh,

2
T, la nhlet d6 ngudn ndng.
« Hé s6 1am lanh ciia may lanh hai ngudn nhigt:
2 Q— Trong d6 Q, la nhi€t ma tac
A Q-Q,

nhan nha cho ngudn néng trong mét chu trinh, A 13
cong tiéu tén trong mot chu trinh lam lanh, Q,la
nhiét ma tac nhan nhan tir ngudn lanh trong chu trinh
d6. Néu may 1am lanh chay theo chu trinh Cécnd thi

= D) bién thién entrdpi giira 2 trang thai (1) va
(2) ciia mgt qua trinh thuin nghich:
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o) ,
AS=S,-S = | %Q . Péi voi khi 1i tuong thi do
(2)
bién thién entrdpi trong cic qué trinh cu the
Poan nhiét: AS =0 Pang nhiét: AS= —Rl

Dang tich: AS, = ‘E%Rln—
1

1

Pang dp: AS,= EERl —

i 2 )
2.2. Phwong phdp gidi tong qudt

Dé giai dugc bai toan nhiét VLDC phin nguyén
1y II dong luc hoc chét diém, ta c6 thé thuc hién cac
giai doan sau: ‘

Giai doan 1: Tom tit bai toan. Luu y déi don vi
da cho cua cac dai lugng phu hop.

Giai doan 2: Giai bai toan:

Thuong thi cac bai toan nhiét phan nay bt tinh
cac gia tri nhu hiéu suét(n), nhiét luong (Q), cong
suét (P)...cia may. Ching ta cdn phan biét duoc bai
toan la dong co nhiét hay may lanh. Néu 1a dong co
nhiét thi n=1 _%, hiéu suét dat gia tri cuc dai khi

1

may chay theo chu trinh Cacno n,, = 1—%. Néu Ia

1

max

may lanh chay theo chu trinh Cacndé nguogc thi

= . Dé toan yéu cau tinh entrdpi thi chiing ta

T - T
xac dinh trang thai khi thudc qua trinh nao dé ap
dung cac cong thirc da cho ¢ trén phu hop.
Giai doan 3: Két luan
2.3. Cac bai tdp van dung
Bai tap vat 1y chon 1am mau cho sinh vién phai c6
tinh tong quat, di tir don gian dén phuc tap, dam bao
cling ¢ bo sung va hoan thién tri thire di hoc, qua
d6 cung cép cho sinh vién nhimg hiéu biét vé thuc té,
k¥ thuat co lién quan dén kién thic 1y thuyét di hoc.
Bai 1: Mot may nhiét li tuwong chay theo chu trinh
Cdcnd. Nguon nong c6 nhiét do la 150°C va nguon
lanh & 20° C. May nhdn cia nguon néng nhiét lirong
trong mot gidy la 68000 Calo. Tinh:
a) Hiéu suit cyc dai cua may?
b) Nhiét luong nha cho ngudn lanh trong 1s?
¢) Cong suit cia may?
Giai:
Giai doan 1: Cho biét:
t,=150°C > T, =150+273 = 423K
1, =20°C > T, =20+273=293K
t=1s
0, =68000Cal = 68000.4,18J = 284240(J)
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ay="?
Tim:<b)Q, =?
c)P=?
Giai doan 2: Giai bai toan:
a. Higu sudt cwc dai ciia mdy:
Ta xac dinh day la dong co nhiét vi mdy nhan
nhiét tir nguon ndng. May chay theo chu trinh Cacnd
nén hiéu suét dat gia tri cuc dai:

T 293

M, =1--2=1-=220,3073=30,73%
423

T,

b. Nhiét liwgng nhd cho nguén lanh trong Is:
Ta c6 hiéu suét cta may nhiét:n=1 —&(1) .
1

May chay theo chu trinh Cdcnd n = ——(2)

Trong d6 T : nhigt do clia ngudn nong
T,: nhiét do clia nguon lanh
Q nhiét lwong may nhan dugc tir ngudn nong

Qz : nhiét luong nha cho nguon lanh

Tu (1) va (2) ta co:
Q, T, . T,.Q, 293x284240
—_— == = = =
Q T Q, T 3 196885]

¢. Cong suét clia may:
p=A trong d6 A" 1a cong do dong co sinh ra
t

trong 1 gidy

Ta co:
g Q 9 Q S>A= Q- Q =284240-196885 =87355]
1 1

Thay vao ta c6 cong sudt cia dong co la
P:i:87?755:87355(W)

! ayy =30,73%

b)Q, =196885.J
C)P =196885W

Giai doan 3: Két luan

Bai 2: Mot may lanh lam viéc theo chu trinh
Cdacno nghich, tiéu thu cong suat 38000W. Nhiét do
ciia nguon lanh la —10°C, nhiét dg cia nguon néng
la 17°C. Xac dinh:

a) Hé s6 lam lanh ciia mdy?

b) Nhiét lwong ldy dwoc ciia nguon lanh trong
mot giay?

¢) Nhiét lwong nha cho nguon néng trong mét
giay?

Giai: Giai doan 1: Cho biét:

f,=—10°C > T, =—10+273=263K
t,=17"C > T,=17+273=290K
P =36800W)
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a)e ="
Tim:{b)t=1s > Q, =?
ot=1s—>Q =?
Giai doan 2: Gidi bai toan:
a. H¢ 6 lam lanh cia may:
bay la may lanh chay theo chu trinh Céacnd
ngugc nén ta ap dung cong thic tinh hé s6 1am lanh
clia may:
T, 263
T, -T, 290-263

=9,74

b. Nhiét lugng léy duwoc cua nguo”‘n lanh trong
mat gidy:
Tir biéu thirc tinh hé s6 1am lanh: e = % trong do

Q, la nhi¢t lugng léy duoc cua nguén lanh trong méot
gidy, A chinh la cong h¢ nhén trong gidy do:

€= Q —Q, =Ae=P.t.e =38000.1.9,74 = 370120J

A

¢. Nhiét lwong nhd cho nguén néng trong mot
gidy:

Q,=Q,+ Atrong do6 Q, 1a nhiét lugng lay dugc
cta nguon lanh trong mot gidy, A chinh la cong hé
nhan trong gidy d6. Thay sb ta co:

Q, =370120+38000 = 408120J]

a)e=9,74
Giai doan 3: Két luan {b)Q, =370120(J)
)0, = 408120(J)

Bai 3:

a) Tinh do bién thién entropi khi gian dang nhiét 10
g khi oxy tir thé tich 2 lit dén thé tich 5 lit.

b) C6 10 g oxy dugc ho néng tir t = 50 'C toi t, =
150 °C. Tinh d6 bién thién entropi néu qua trinh ho
nong la dang tich va dang ap.

Giai doan 1: Cho biét

aym=10g;V, =2lit;V, = 5lit
bym=10g;t, =50°C > T, =50+273=323K
1, =150°C — T, =150+273 = 423K
i=5R=831J/molK
a)AS, =?
Tim_{b)AS, =

iai doan 2: Giai bai toan:

P

a) Do bién thién entropi khi gidn dang nhiét:

AS, = jaQ_f—le Y,
vV

1

— AS —;—083lln——24 J/K

b) Do bién thién entropi néu qua trinh ho noéng la
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dang tich va ding ap:
Taco:AS = [ds= f— {ECd—T = ? Iniz
Tl
Qué trinh ding tich: — AS, = ‘E%RlnL
1 1

10 5 423

— AS, = —.2831.In-= =1,75 J/K
32 2 323
£ s 2 . +
Qua trinh dang ap: — AS, = E%Rl ?
1

1

—AS, = 1032 ¢332 _p4s ik
322 323
a)AS =24 J/K
Giai doan 3. Két luan {b)AS, =1,75 /K
AS, =245 JK

2.4. Két qud vdn dung phwong phdp dé xudt:

Qua khao sat ¢ cac 16p thuc day ¢ Truong BPH
Tai nguyén va Moi truong Ha Noi (Trong pham vi
bai bao, chi dua ra khao sat bai tap phan nguyén ly IT
NDLH), két qua nhu sau:

S sv 1am dugc bai tap da giao
Lép ST | Khi chua s dung | Khi da st dung
SO | phuong phap phu phuong phap
hop phu hop
bHI2C2 |60 20 40
bHI2C5 |57 17 40
bHI12QM1 |54 15 39

Két qua khao sat cho thiy rd sy tién bo cua sinh
vién trong vi¢c st dung phuong phéap day phu hop.
3. Két luan

Trong qua trinh day hoc vat li, cac bai tap vat li
co tam quan trong déc biét. Chung dugc st dung theo
nhitng muc dich khac nhau. Viéc dua ra phuong phap
giai tong quat cua ting loai bai tap giup sinh vién dé
dang tiép thu kién thire, himg tha hoc tap 1a viéc lam
can thiét dé nang cao chit luong dao tao
Tai liéu tham khao
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