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Problem solving is important in teaching physics. Problem solving is an integral part of the process of teaching 

physics, it contributes greatly to the formation of physical concepts, develops physical thinking, improves the 

ability to apply knowledge in practice. Solving physical problems is widely used in the following cases: 

- providing new information; 

- creating a problem situation and putting problems to students; 

- in the formation of practical skills and abilities; 

- in monitoring the level of knowledge of students; 

- consolidation, generalization and repetition of material; 

- Introduction to the achievements of modern technology; 

- in the development of creative abilities of students. 

Problem solving is the application of theoretical knowledge in practice. This is of great importance in the 

development of students' physical thinking, including the analysis of events, the generalization of information 

about them, the identification of similarities and differences. 

According to the didactic goals and students' mastery, the issues can be divided into the following stages [1]: 

Phase I. Simple problems, they serve to reinforce newly learned definitions, concepts, interpret formulas, laws, 

meaning, use ready-made formulas to find this or that quantity, i.e. exercise problems. Such issues not only 

require the retrieval of memorized knowledge, but they are also necessary as an initial step in mastering the 

material studied. 

Phase II. More difficult problems include analyzing a particular physical condition, understanding how the 

physical law describes the phenomenon described in the problem, applying the previously studied material 

needed to analyze the phenomenon, mathematically expressing the laws used, drawing a diagram or diagram 

based on the given problem. requires. Such problems are in many ways focused not only on memory but also 

on thinking - they require students to independently recall the theoretical knowledge they have acquired in 

finding a solution to a problem condition. Such issues help to deepen the knowledge and know how to apply 

it in their own experiences. 

 Phase III. Issues that are less familiar than those described in the context of the issue, the textbook, and the 

topics covered in the lesson. For example, if a lesson or textbook examines the forward motion of a body to 

study the laws of motion of a body, then a question related to the oscillating or rotational motion of a similar 

body may be proposed. The process of solving these problems is characterized by great mental tensions that 

require students to search, discuss, and prove independently. 
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In matters of physics, the special case of a physical law is reflected. It is necessary to compile a list of quantities 

in memory, which summarizes the theoretical information about the physical law in terms of the problem. In 

doing so, great care must be taken to determine the quantities given anonymously. In some cases, a single 

word in the context of an issue will help clarify the list of given sizes.   

In the process of independent problem solving, it is advisable to follow the recommendations of the following 

procedure [5]: 

- carefully read the conditions of the problem and determine which event or process is being considered and 

to which branch of physics it belongs; 

- to determine the physical laws of the case; 

- Record the quantities given and sought in the context of the problem; 

- Representation of given quantities in the system of international units; 

- draw a diagram or scheme based on the data; 

- Write the basic formulas according to the conditions of the problem and derive from them the working 

formula. 

Describing the event or process in the form of a schematic diagram, showing the characteristic parameters in 

the drawing, often gives positive results, the given and sought quantities are clearly visible, it becomes clear 

what additional information is needed to solve the problem. 

In solving the problem in general, an algebraic answer to the problem is formed using an equation that 

represents the quantities sought by the given quantities. The unit of measurement of the quantity sought is 

examined based on a formula representing the algebraic answer to the problem. To do this, the units to the 

right of the formula are replaced by their units of measurement, and simplification operations are performed. 

The result must be the unit of measurement of the quantity sought, otherwise the problem will be solved 

incorrectly. 

The following are solutions to the problems of studying the mechanical motion of bodies and their analogies. 

In the mechanics department of physics, the mechanical motion of bodies is studied. The change in the position 

of an object relative to other objects (or parts of an object relative to each other) is called mechanical motion. 

For the purpose of simplification, the motion of bodies is studied in three types: forward, rotational, oscillating 

motion. When the body of a car moves forward, the wheels rotate and the pistons in its engine vibrate. 

1. Move forward. When all points of an object move parallel to each other at the same distance during a 

motion, such a motion is called a forward motion. 

Quantities that generally represent linear (forward) motion: 

- speed:          
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- When there is a straight line straight motion, const
t

s
==   and  a=0 .

 
When there is a linear variable motion of a straight line, it is as follows: 

-  consta = ;      acceleration:      
t

a 0 −
= ;       

-  the velocity of a straight-line linear variable motion at an arbitrary time moment can be found using the 

following expression: 

at+= 0 ; 

here,  ϑ0 – the initial frequency of the material point, а -  acceleration of a material point. 

-  way:                 
2

2

0

at
ts += ; 
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In these equations, an acceleration is "positive" if the motion is flatly accelerating and "negative" if the plane 

is accelerating smoothly. 

- the relationship between speed, acceleration and distance traveled:  as22

0

2 =− .   If 00 =   бўлса, 

as22 =   or   as2=   is equal .     

-   full acceleration in curvilinear motion:   
22

nt aaa +=  

In this, at– tangential acceleration, an – normal (centripetal) accelerations: 

dt

d
at


=      and         

R
an

2
=  

In this ,  ϑ – speed of movement, R – the radius of curvature of the trajectory at a given point. 

2. Rotational movement. If a material point passes through arcs of equal length between arbitrary equal times 

around a circle, such a motion is called a plane rotational motion. 

In general, the quantities that represent the rotational motion are: 

-  turning angle:   
R

ds
d = ;   радианрад −  

-  angular velocity:             
dt

d
 = ;      or     v

Tt



 2

2
=== ;        cрад /  

In here, T – rotation period: 
N

t
T =    с ; N – t the number of cycles in time,  v - rotation frequency: 

t

N
v =    

 с/1 ;  

-  angular velocity (ω), the relationship between the linear velocity (ϑ) and the radius of the circle:           

R=   

-  angular acceleration:          
2

2

dt

d

dt

d 
 == ;      2/ srad  

-  tangential acceleration:     Rat =   

-  normal acceleration: Ran = 2  

3. Vibration movement. The repetitive motion over its equilibrium position over time is called oscillating 

motion. 

In general, the quantities that represent the oscillating motion are: 

- period of oscillation:   
N

t
T =    s ; N – t number of oscillations over time, 

- vibration frequency:     
t

N
v =     s/1 ;  

-   the displacement of a periodically oscillating body changes over time according to the law of sines or 

cosines: 

)sin( 0 += tAx o   or )
2

cos( 0


 −+= tAx o  

In here: A – amplitude of maximum displacement,ω0 – cyclic (circular) frequency depending on the parameters 

of the oscillating system, φ0 – initial phase, (ω0t+ φ0) – the oscillation phase at time t after the onset of 

vibration. 

-  cyclic frequency 2π  the number of oscillations per second:  
T
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-  velocity in harmonic oscillation: )(tx
dt

dx
x

===   or  )cos( 00  += tA  

-  the amplitude value of the velocity:    
T

AvAA



2

2max ===  

-  acceleration at harmonic accelerations:  
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-  amplitude value of acceleration:  
2

2
222

max

4
4

T
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
 ===  

Examples of solving problems related to the types of motion of objects [2]: 

1 - masala. The plane is flying from point A to point B, 300 km east. Find the time for the aircraft to fly this 

distance in the following cases: 1) when there is no wind, 2) when the wind blows from south to north, and 3) 

when the wind blows from west to east. Wind speed υ1=20 m/s, aircraft speed υ2=600 km/hour.  

 

Given: 

s = 300 km = 3·105 м 

u – speed of wind: 

u = 20 м/с 

ϑ – speed of plane: 

ϑ = 600 km/ҳ = 2160 м/с 

Formula: 

From the basic formulas we can derive working formulas: 

1. Main formulas: 
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2.Working formulas: 
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t1 – ?,  t2 - ?, t3 - ? 

 

 
Solution: Mathematical calculations 

2 - example. A rope with a mass of 9 kg is wrapped with string and a load of 2 kg is hung on its end. Find the 

acceleration of the load. Let the drum be considered a homogeneous cylinder. Friction should not be taken 

into account. 

Given: 

m1 - drum mass: 

m1 = 9 kg 

m2 - suspended load mass: 

m2 = 2 kg 

Formula: 

Here are the working formulas from the basic formulas: 

1. Basic formulas: 

At rest of the drum, its potential energy is equal to the sum of 

the forward kinetic energy of the body and the rotational 

motion energy of the drum: 

;
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Moment of inertia of the drum::     ;
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from the above: ;
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2

2at
h =

  
;at=
 

so,  ;
222

1
2

222

2 







+=

m
m

taat
gm

    
;

2

0
2

2

m
m

gm
a

+

=
 

a - ? 

 

 

https://zienjournals.com/


Texas Journal of Multidisciplinary Studies                                                                                                 ISSN NO: 2770-0003 
https://zienjournals.com                                                                                                           Date of Publication: 25-04-2022 
______________________________________________________________________________________________________________________________________ 

____________________________________________________________________________________________________________________________________ 
A Bi-Monthly, Peer Reviewed International Journal                                                                                                             [352] 
Volume 7                                                                                                                                                                                                    
  

2.Working formula:  ;
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Solution: Mathematical calculations. 

3 - example. The flange of a homogeneous disk with a radius of 0.2 m is subjected to a constant force of 98.1 

N. A torque of 98.1 Nm acts on a rotating disk. If the disk is rotating with a constant angular acceleration of 

100 rad / s2, find the mass of the disk.  

Given: 

R = 0.2 м 

F = 98.1 Н 

Mишқ = 98.1 Нм 

ɛ = 100 рад/с2 

Formula: 

Here are the working formulas from the basic formulas: 

1. Basic formulas: from the law of rotational motion 

    ;ишкF MMI


+=
 MF – power moment, Mишқ – frictional moment. 

Projection of movements on the x-axis: 

  ;ишкF MMI −=  

In the figure, the angular acceleration and the friction force 

moment are opposite. 

Moment of inertia of the disk: ;
2
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from the above:   ;
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Solution: Mathematical calculations 

4 - example. The amplitude of the harmonic oscillation is 5 cm and the oscillation period is 4 seconds. Find 

the maximum velocity and acceleration of the oscillating point.  

Given: 

A = 5 cм 

T = 4 с 

Formula: 

Here are the working formulas from the basic formulas: 

1. Basic formulas: from the law of rotational motion,  

);cos( 0 += tAx
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T
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2. Working formula:      ;
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ϑmax - ?,    

 amax -? 

 

 

 

Solution: Mathematical calculations 

 In many cases, analogy has been used successfully in problem solving. The word analogy comes from Latin 

(analogue) which means similarity. At the same time, in solving problems related to one branch of physics, it 

is possible to use the method of solving the problems of another branch [6]. 

Experiences in teaching physics show that the study of theoretical topics is effective if they are analyzed using 

problem solving and analogies between them, in order to explain them and keep them in the student’s memory 

for a long time. This greatly simplifies the identification of commonalities and problem solving between 

actions of a different nature. Table 1 below shows the similarity between the quantities required to solve 
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problems based on the analogy between forward, oscillating, and rotational motions, and a partial analogy of 

the mathematical expressions of these processes. 

Table 1. 

Sizes move forward Vibration movement: Rotational movement: 

Speed ϑ = s/t ϑ = x’(t) ω = φ/t 

Acceleration a = (ϑ – ϑ0)/t a = ϑ’(t) ε = (ω - ω0)/t 

Printed path 

(period) 

 

s = ϑt 

 

T = t/N 

 

T = 2π/ω 

 

The importance of analogy in solving problems in physics and in studying the properties of physical 

phenomena and processes and learning more about them is immeasurable. The analogy method also simplifies 

the problem-solving process and allows the reader to easily remember physical processes and laws in memory. 

Problem-solving develops students' critical thinking, independent thinking, interest in reading, determination 

to achieve goals, and creative abilities.   
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