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Abstract: Archimedes’s law is one of the basic principles of fluid mechanics, playing an important role
in many fields of science and engineering. Understanding and applying this law not only helps students
master physics knowledge but also stimulates creativity and independence in learning. This article will
provide detailed instructions on Archimedes’s law and how to apply applied exercises to increase interest
in learning, while developing analytical skills and independent creative thinking of students at Hanoi
University of Natural Resources and Environment to help students improve their knowledge and apply it

to specialized subjects
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1. Pit vin dé

Luc day Archimedes, mot trong nhitng nguyén 1y
co ban cua co hoc chét 16ng, dong vai trd quan trong
trong nhiéu linh vuc khoa hoc va k¥ thuat, tur thiét ké
tau thuyén dén cong nghé ché tao va img dung trong
y hoc. Nguyén 1y nay, duoc Archimedes phat biéu
vao thé ky thir ba truéc Cong Nguyén, cho ring mot
vat thé chim trong mot chét long s€ chiu mot luc déy
hudng 1én tir chét 16ng bang trong lugng cua chat
long bi vat thé chiém chd.

Viéc hiéu va ap dung luc day Archimedes khong
chi gitp sinh vién nam viing cac khai niém co ban vé
co hoc chét 1ong ma con thuc ddy kha ning phan tich
va tu duy ddc l1ap sang tao. Tuy nhién, nghién ciru
cho thiy ring sinh vién thuong gip kho khin trong
Vlec ap dung 1y thuyét nay vao cac tinh hudng thuc
té va cac bai toan phic tap. Do dé, viéc nghién ctru
Iy thuyét va hé thong cac dang bai tap co ban vé luc
day Archimedes cho sinh vién 13 rit can thiét. Bai
bao nay nham muc dich hé thong lai kién thirc va cac
dang bai tip co ban vé lyc ddy Archimedes. Béing
cach d6, chiing ta c6 thé gitp sinh vién c6 kha ning
phan tich, tu duy doc 1ap sang tao va chudn bi tét hon
cho sinh vién tiép tuc nghién ctru trong céac linh vuc
lién quan dén co hoc chit 16ng va k¥ thuat.

2. N§i dung nghién ctru
2.1. Vai tro cua bai tap vit ly

Bai tap Vat 1i vdi tinh cach 1a mdt phuong phap

day hoc gitr vi tri dac biét quan trong trong viéc hoan

%

thanh cac nhiém vu day hoc vat li. Xét vé mit dinh
hudng phat trién nang luc, dac biét 1a vé mit rén luyén
ki nang van dung kién thirc da linh hoi dugc thi vai tro
cua viéc giai bai tap vat li trong qua trinh hoc tap co
mot gia tri rat 16n. Hé thong bai tap dinh hudng ning
luc chinh 1a cong cu dé sinh vién luyén tap nhim hinh
thanh nang luc va 1a cong cu dé giang vién va cac can
bd quan li gido duc kiém tra, danh gia ning luc cia
sinh vién va biét dugc mirc d6 dat chuan ctia qué trinh
day hoc. Bai tap 1a mot thanh phan quan trong trong
mdi trudng hoc tdp ma gidng vién can thyc hién. Vi
vay, trong qua trinh day hoc, ngudi giang vién can biét
xay dung céac bai tdp dinh hudng nang luc.

Viéc giai bai tap giao duc y chi, tinh kién tri vuot
khoé, phat trién tu duy 16gic, sy nhanh tri. Trong quéa
trinh tu duy sdu sic ay, c6 sy phan tich va tong hop
nhiing moi lién hé gilta cac hién tuong va dai lugng
vat li dac trung cho chung. Bai tap gitp sinh vién
hiéu dugc nhiéu mdi lién hé gitra vat li va ki thuat.
2.2. Kién thivc can nhé vé dinh ludt Archimedes

Xét mot vat dung yén trong khi dugc nhing vao
mot chat luu nhu hinh 1. Ap suét cta chét luu bao
quanh s€ tac dung cac luc 1én vat do va luc téng
hop tac dung 1én vat bai chit luu chinh 13 lwe day
Archimedes. Nhung chinh luc d6 cling tac dung 1én
khéi chat luu trude khi bi vat d6 chiém chd. Vi khoi
cht luu trudc khi bi chiém chd & trang thai can bang
tinh tién va can bang quay, do d6 chit luu bao quanh
phai cung cap mot luc day huéng 1én dé can bang véi
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trong lugng ctia khdi chat luu do.

Vikhdi lugng ciia khdi chat luu bi chiém chd lapV,
nén trong lugng ciia khéi chat lvu d6 co do 16n bang
pgV va @6 ciing 1a d6 1on cua lyc diy Archimedes F
tac dung 1én mot vat bat ki duoc nhung vao chét luu
do: F = pgV

Trong d6: F1a d¢ 16n ctia Iyc ndi, p 1a mat do khoi
luong riéng cua chat luu, g 1a gia tdc trong trudng va
V14 thé tich cua khi chét luu bi vat chiém chd.

e -

Hinh 1. Lwc ddy Archimedes tac dung 1én vit ding
bcfng lyc tac dung lén khoi chdt liwu bi vat dé chiém
ché.

Noi dung Dinh luat Archimedes: “Mot vdt duoc
nhing mot phﬁn hodc toan bo trong mat chat luu
s€ chiu tac dung mot luc a”cfy co do lon béng trong
leong ciia khéi chat luu bi chiém ché va hudng lén
trén doc theo dwong thang dirng di qua trong tam
clia khoi chat heu @,

2.3. Mt s6 dang bai tip vé dinh ludt Archimedes

Bai 1. M6t vat nang hinh chit nhét c6 kich thudce
0,4m x 0,3m x 0,25m va c6 khdi luong 100 kg nim
o day dai duong. Can phai tac dung vao vat mot luc
béng bao nhiéu dé nang dugc vat [én? Léy g=9,8m/
s% khéi luong riéng cta nude bién 1a 1,03.10° kg/md.

HDG: Cac luc tac dung 1én vat nhu hinh v&: Luc
kéo Fva lyc ddy Archimedes F hudng 1én, trong
lugng P hudng xudng.

Khi vat nam can bang ta co: e
F+F,+P=0 #1 -
Chiéu phuong trinh trén
xuong chiéu (+) chon nhu hinh
Ve, ta co: I
F+F,~P=0=F, =P-F J'
= Fy =mg—pgV z
Vi thé tich cua vat 1a: V = 0,4.0,3.0,25 = 0,03

(m?)
=>F, = 100.9,8-1,03.10°.9,8.0,03 = 677,18(N)
Vay: Can tac dung vao vat mot lyc 677,18 N dé
kéo vat 1én.
Bai 2. X4c dinh thé tich khi heli can thiét dé khinh
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khi cau lo ling trén khong trung, biét ring khinh khi
cau 1a rong va trang thiét bi trén d6 co khdi luong
450 kg. Biét khoi lugng riéng cua khong khi bang
1,293 kg/m?; khéi lugng riéng cua Heli bang 0,1787
kg/m®.

HDG: Cac luc tac dung 18n khi cau gom: Luc day
Archimedes F, trong luong P.

Luc ddy Archimedes tic dung 1én khi cau do
khong khi bi chiém chd phai bang va ngugc chiéu
v6i trong luong cta khi cau cung véi cac thiét bi trén
d6 cong vai khi heli.

Vay: F=P < pu8V = (m,

< pugV = (m + pHeV)g

m 450
Pu—Pr 1,293-0,1787

Thé tich khi heli can thiét dé khinh khi cau lo
lirng trén khong trung 1a 404 m?.

Bai 3. Mot khdi gd noi trong nudc, véi hai phan
ba thé tich ctia né bi chim. Trong dau, khdi gd ndi
v6i 0,9 thé tich bi chim. Hay tim khi lugng riéng
ctia gb va cua dau? Biét khéi luong riéng cta nudce
la 103 kg/m?.

HDG: Theo dinh luat Archimedes: Trong lugng
cuia vat ndi bﬁng trong lugng khdi nude bi choan chd:
P=P < pVg=pTV'g (1)

voo,o2 ., 2
=Sp=—p'==p'=2.10° =666,7(kg / m*
p=Tp'=3p'=3 (kg /m)

Trong dau: pP= P, pVg=pl,g (2)

+my,)g

= 404(m’)

=V =

Tu (1) va (2)suyra: pV,g=p'V'g
o 3V.103

=P =740, 7(kg / m®)
v, 0,9

Vay: Khéi luong riéng cua gd 1a 666,7 kg/m? va
cua diu l1a 740,7 kg/m’. £

Bai 4. Mot buc twong vang 1
khoi lugng 12 kg dugc dua Ién
tr mot tau bi chim & day dai

duong. Tinh luc cing cua day |
cap khi tugng ¢ trang thai nghi va l B
7

chim hoan toan va tinh luc cang

khi da kéo buc tugng 1€n khoi mat nudc? Cho p

= 19,3.10° kg/m®; Prning Khi —

1,03.10° (kg/m®); g = 9,8 m/s%.
HDG: Cac lug tac dung Ién vat nhu hinh vé: Luc

kéo F va luc day Archimedes F hudng 1én, trong

lwong P hudng xudng.

(&

vang

= 1,2 (kg/m?); p =

nudc blen

(Xem tiép trang 126)

X
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vu giang day, nghién ctru khoa hoc cho can bd giang
vién, sinh vién nganh quan ly, khao sat va khai thac
Bién tai Trudng Dai hoc Tai nguyén va Moi trudng
Ha Néi./.
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* Khi btrc tuong ¢ 1y trang thai nghi va chim hoan
toan, ta co: F+F +P=0

Chiéu phuong trinh trén xudng chiéu (+) chon

nhu hinh vé, ta c6: F+F,—-P=0=>F,=P-F
=Fte=mg=p,..8
Vi thé tich cua birc tuong vang:
m 12

Vg = — = ———— =0,62.10° m’
P 19310

= F, =12.9,8-1,03.10°.9,8.0,62.10° = 111(N)

*) Khi birc twong 1én khoi méat nudce (khong khi)
thi luc Archimedes tac dung vao burc tuong la:
F = PV, 8 = 1.2.0,62.107.9,8=0,73.107 (N)

Luc ndi ndy quéa bé nén cé thé b qua sy c6 mit
ctia lyc ndi nay.

Vay luc cua day cap khi kéo 1én khoi méat nude:

F, =mg=1298=117,6 (N)

Vay: Luc cang cua day cap khi tugng & trang thai
nghi va chim hoan toan 1a F, = 111 N va lyc cang khi

126

da ké,o bure tugng 1€n khoi mdt nude la F, = 117,6 N.
3. Ket luan

Qua phan trinh bay mét s6 dang bai tap gitp sinh
vién niam vimg dinh luat Archimedes khong chi 1a co
s& dé hiéu biét vé co hoc chit long ma con 1a co hoi
dé sinh vién rén luyén tinh doc lap va sang tao trong
hoc tap. Viéc giai quyét cac bai tip van dung sé& giup
sinh vién phat trién k¥ niang ty hoc, tu duy doc lap,
sang tao va tang cuong hung thi véi mon hoce, gitp
sinh vién tiép tuc nghién ctru va ap dung vao cac hoc
phan chuyén nganh mét cach dé dang.
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