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This article provides examples of methods for solving problems in the field
of hydrostatics in physics. With each problem-solving methodology, it has
been shown that other problems can be solved. Before solving physical
problems, opinions were expressed about the importance of analyzing
drawings on the subject by logical reasoning.
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Task 1. When immersed in a fluid with a density of

p1, the body mass was A, and when immersed in a Solution: The weight of any body immersed in a
fluid with a density of p2 equals to A. Determine the liquid is equal to the volume of the liquid in this
density p of the body. body, and the upward buoyancy force A acts on it.
Given: p1; A p2 P For the first fluid:

Need to find: p="? P-F=PA,

where Pis the weight of the body in the air.

If written otherwise, it will be

The same for the second fluid

or

where V is the volume of the body,

Vog —Voig= P, Vg (p-p1) =P~ (1)

P-—Fa=pP;

Vog — Vg =P, (2)

Vg (p - p2) = P..

Equating (1) and (2) one after the other, we get:

Velp—ri) _ Py

— , therefore P2 p-P2 p1=P1 p—P1p2,

Vg(p-pz) P

or

PP —P)=Ppr — P p, thats p=

Pypy —Pyps
Py =P
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p Pyp1—Pips
nswer: p=——————
Py =Py

Task 2. A body of mass P has a weight p1 when

immersed in a fluid of density A and a weight 2 in a

Given:
P; Py pr.

Need to find: p="?
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fluid of unknown density. Determine the density p1 of
the unknown fluid.

Solution. The equilibrium condition for the body P—Fa =P1, where Fa is the buoyancy force.

This expression can be written as:

P-Vpig=Pr'
In this case, the volume of the body V can be written for a second fluid of the same size:
P-Vr2g= P2
Here
.. P_PZ
P-P2=VD2g én p2= -
From the first equation we find
P-F
P - P = Vpg, V= S
plg

We put the value of V into the expression of pi:

P2=

(p-pPi1lg

Answer :

Task 3. Water is poured into a cylindrical vessel with
a cross-sectional surface S, in which a piece of ice
with a lead cylinder floats. The volume of the piece
of ice with a ball is equal to V and 1/20 of which

Given:
S; V;

!
T 20

pc =1r/cm?3;

pm=0,9 r/cm3; pq = 11,3 r/cm?3;

Need to find: h =?

—

p2=

(p—P2)plg  (P—P2)pl

P—P1

(P—pP2)p1

P—P1

protrudes from the water (Fig. 1). How does the
water level Arise after ice melts?

The density of water is pc =1r/cm3, and that of ice is
pm = 0,9 r/cm3, and that of lead is pq =11,3 r/cm3.

A
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Figure 1
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19
Solution. Three forces on a piece of ice, i.e. buoyancy force A = 7o V 'pg; weight of the lead ball A= V &g,

where V7 - is the volume of lead; ice weight is P = (V- V)= pug.

The condition for the balance of these forces:

19

—Vp.g=Vp.g+Vp,g—V'p.g,

20
19

_Vpc - VPM = V,(-_Io[-l; - pm]:

20

1c
(ZoPc—Fu)

From this V"= - the size of the lead ball.

Pr—Pu

The total weight of the items inside the container
does not change, so the pressure force acting on the
bottom of the container does not change even after
the ice has melted. After the ice melts, the
compressive strength is equal to the sum of the
compressive forces of the water in the vessel and the
lead bottle. This means that the water pressure is
lower than before, so the water level should
decrease. Reduced water pressure must be filled with

P=Vp,g — weight of lead cylinder in air, or
19 19
Ve Pc—Pulg Ve (S Pc—Prld

o Prg—Cm

P

a lead cylinder. The pressure of the ball on the
bottom of the vessel is equal to the force of two
forces: the gravity of the lead ball and the
Archimedean force acting on the ball after the ice
melts. This equal force is equal to the force of gravity
of the water in the vessel, as it were "reduced".
Comparing these forces, it is possible to determine A
when the water level drops.

; P“; =—_ —_ — buoyancy force acting on the balloon.

R=/5pg — is the weight of "reduced" water in the tank. In this case

19
Vo Pc—Pulg

19
Vo Pc—Pu)g

- = /5
Pr—FPr Pr— P P9
or
V(Epc- pu)f;ox- o)
= M50,
Pr— P
v VPH{EPC—IDM){PH—PE:] v
from this h=- = 0,048-.
s PelPys—Pu) 5

v
Answer. h = 0,048;.

Task 4. Hydrometer consisting of a cylindrical tube
with a cross section of S with grit, floats in a fluid of

—
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density p.
The

hydromet
er is

slightly — — .
immersed

Tl

H
|

Given: S;
Need to find: T = ?
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in the fluid and then
released. Determine
the period of these
oscillations. The mass
of the hydrometer is M.

o, M.

Solution. We will use the formula (72) on page 79 of the book "Questions and Problems in Physics" (second revised
edition, "Higher School", M., 1975) by Tarasov L.V., Tarasova A.N.

T=

It says that "the period of oscillation depends on the
properties of the oscillatory system and does not
depend on the method of excitation of oscillations."
Thus, we can find & for our case and answer the
question of the problem. The role of the repulsive

2n

m

k

force is played by the buoyancy force. Suppose that
the hydrometer is immersed from "&' to "b" and
released (Fig. 75). In this case, the shift is equal to
"ab'. The value of the repulsive force is calculated
from F = kx, where

Figure 2
F=@b)sPy  x=ab, therefore (ab)Spg=k(ab). From this k&= Spg. Then
M
[
T=amVE 2 o\7F9
M
Spg
So, T=2n
M
Spg

Answer: T = 2n

—
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