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Aplications of equations in physics 
1. Theoretical notions 

1.1 First Degree Equation 

The general form of a first degree equation is ax+b=0, x is the variable, and a and b are 

constants (a ≠ 0). The solution of the equation is 𝑥 = −
𝑏

𝑎
. 

The graphic representation of the first degree function f(x)=ax+b is a straight line. 

 
 

1.2 Second Degree Equation 

 

The general form of a second degree equation is: ax^2+bx+c=0. 

where: x is the variable, and a, b, and c are constants (a ≠ 0). The constants a, b, and c are 

called: 

 a, coefficient of the squared term 

 b, coefficient of the linear term 

 c, constant term or free term 

Δ=b^2-4ac is called the discriminant of the equation. 

The roots of the algebraic equation of degree two are expressed by the formula: 

𝑥1,2 =
−𝑏 ± √𝛥

2𝑎
 

The following cases can be encountered: 

• Δ>0, the equation has two distinct real solutions 𝑥1 ≠ 𝑥2 

• Δ=0, the equation has two identical real solutions 𝑥1 = 𝑥2 

•Δ<0, the equation has no real solutions. 

 The graphic representation of the second degree function    𝑓(𝑥) = 𝑎𝑥2 + 𝑏𝑥 + 𝑐 is a 

parabola. 

 

1.3 Example of Solving a Second Degree Equation 

 

𝑥2 + 3𝑥 − 4 = 0 

𝑎 = 1                                             

𝑏 = 3 



𝑐 = −4 

𝛥 = 𝑏2 − 4𝑎𝑐, 𝛥 = 9 + 16 = 25 

𝑥1,2 =
−𝑏 ± √𝛥

2𝑎
 

𝑥1,2 =
−3 ± 5

2
 

𝑥1 = 1 is the first root of the equation 

𝑥2 = −4 is the second root of the equation 

 

 

 
 

2. Applications of equations in physics. Solving motion problems. 

2.1. Uniformly Variable Rectilinear Motion 

Uniformly Variable Rectilinear Motion is the motion of a body on a rectilinear path with 

constant acceleration.  

The law of uniformly variable rectilinear motion is 𝑥 = 𝑥0 + 𝑣0𝑡 +
1

2
𝑎𝑡2 where the physical 

quantities are as follows:  

𝑥0 - initial coordinate  

𝑣0 - initial velocity  

a - acceleration  

t – time 

 

Example 1: 



Two bodies start from the same point in the same direction with initial speeds 𝑣01 = 6
𝑚

𝑠
 and 

𝑣02 = 2
𝑚

𝑠
 and accelerations 𝑎1 = 2

𝑚

𝑠2 and 𝑎2 = 4
𝑚

𝑠2. Body 2 starts at an interval τ=21s later 

than body 1. Find out after how much time and at what distance the bodies will meet. 

Solution) We choose the origin of time at the moment when the first body starts. The laws of 

motion for the two bodies will be: 

𝑥1 = 𝑣01𝑡 +
1

2
𝑎1𝑡2   for the first body 

𝑥2 = 𝑣02(𝑡 − 𝜏) +
1

2
𝑎2(𝑡 − 𝜏)2  for the second body 

The condition for the meeting is 𝑥1 = 𝑥2. At the time of the meeting, the bodies are in the 

same point, at the same distance from the origin. 

𝑣01𝑡 +
1

2
𝑎1𝑡2 = 𝑣02(𝑡 − 𝜏) +

1

2
𝑎2(𝑡 − 𝜏)2 

𝑥1 = 𝑡2 + 6𝑡 

𝑥2 = 2𝑡2 − 2𝑡 
 

6𝑡 +
1

2
2𝑡2 = 2(𝑡 − 1) +

1

2
4(𝑡 − 1)2 

𝑡2 + 6𝑡 = 2𝑡2 − 2𝑡 <=> 𝑡(𝑡 − 8) = 0 

 

The solutions are 𝑡1 = 0𝑠 𝑎𝑛𝑑 𝑡2 = 8𝑠.  
The bodies will meet at a distance d=64+48=112m from the origin. 

 
 

Example 2: 

 Two vehicles move along the Ox axis according to the laws of motion 𝑥1 = 𝑡2 − 10𝑡 + 8 și 

𝑥2 = −3𝑡2 + 4𝑡+2, where x is expressed in meters and t in seconds. Find the moments of 

time at which the vehicles meet. 

Solution) The condition for the meeting is 𝑥1 = 𝑥2 

𝑡2 − 10𝑡 + 8 = −3𝑡2 + 4𝑡 + 2 

4𝑡2 − 14𝑡 + 6 = 0 

2𝑡2 − 7𝑡 + 3 = 0 

  

𝑎 = 2 

𝑏 = −7 



𝑐 = 3 

 

𝛥 =
−𝑏±√𝛥

2𝑎
,    Δ=25 

  𝑡1,2 =
7±5

4
 

𝑡1 =
7−5

4
=

2

4
=

1

2
= 0,5𝑠 first moment of time when they meet 

 𝑡2 =
7+5

4
=

12

4
= 3𝑠 second moment of time when they meet 

 

 
The vehicles meet twice, because the second vehicle stops. 

2.2 Uniform Rectilinear Motion 

Mișcarea rectilinie uniformă este mișcarea unui corp pe o traiectorie rectilinie cu viteză 

constantă. 

The law of uniform rectilinear motion is: 𝑥 = 𝑥0 + 𝑣𝑡 where the physical quantities are as 

follows: 

𝑥0 - coordonata inițială 

x – coordonata finală 

v-viteza 

t -timpul 

Example 3: 

   Two vehicles move according to the laws of motion 𝑥1 = 1 + 2𝑡 (𝑚/𝑠) and  

𝑥2 = 5 − 𝑡 (
𝑚

𝑠
). Determine the location and time of the vehicles meeting. 

Solution) The condition for the meeting is 𝑥1 = 𝑥2 

1 + 2𝑡 = 5 − 𝑡 

3𝑡 = 4 

𝑡 =
4

3
𝑠 

𝑡 = 1, (3)𝑠 

𝑥 = 5 −
4

3
 

𝑥 =
11

3
𝑚 

𝑥 = 3, (6)𝑚 

The vehicles meet after 𝑡 = 1, (3)𝑠 at a distance 𝑥 = 3, (6)𝑚 from the origin. 
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