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Annotation

Mathematics is fundamental part of applied physics, in particular, mathematical
quadratic equations are broadly implemented to reach the solutions of problems in
physics therefore, it is highly recommended for physics teachers to understand and
apply quadratic applications in order to huddle with physical problems in theory and
practice.

Key words: quadratic equations, physical quartiles, basic physical formulae,
physical units.

The requirement of today's education is to utilize modern pedagogical

technologies in teaching physics at schools and academic lyceums.
The crucial function of any subject is to increase learners™ academic skills, to enable
them to use gained theoretical knowledge outside the classroom, to rise their awareness
of the subject. The chosen problems to be solved in practical physics should not only
make learners be able to find solutions, but also to use them in real life. So, the notion
“Quadratic equations” in mathematics can be noticed in solving practical problems in
physics. There are lots of ways and methods of solving practical problemsof physics.
If there are two possible satisfying solutions, quadratic equations are often chosen.

“Solving problems” is a medium of acquiring the system of scientific knowledge
and notions. The process of solving problems is of great importance in gaining
knowledge and practical skills.

Problem 1. The object is thrown at a speed of v1=4 m/s from the air balloon
which is hy=40 m high from the earth, which has a speed of v,=6 m/s. How much time
does it take from the object to reach the earth? What is the h2 height of the air balloon
at this time?

Let it be:

v1=4m/s, v,=6m/s, h;=40m, g=10m/s?
t-? hyp-?

Solution:

The movement of the object in the h height from the earth with a smooth
acceleration at any t time can be expressed by the following formula, considering the
object thrown from the air balloon as 9, =4, +9,:
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2
h=h, +190t—%:h1 (4 +.92)t—%
Consider that h=0 when the object reaches to the earth:
2
%—(,91 +9)t—h =0

The last form of the equation is as the same as ax® +bx+c¢=0.
a=g,b=-2(4,+9,), c=-2h,
2 2

D=4[(9, +9,)* +2gh,|=4@00 2+ 2.10 1 . 40m) =3600 >
S S S

If the time — t is found, t;= 4s, t,=-2s is an extra value, which does not exist in reality.
As t —the time is negative, it does not physical meaning. Therefore, the time at which
the object reaches the ground is t=4s.

The answer is t=4s, h, =56m.

Problem 2. 1/3 part of the glass tube whose length is 60cm, both ends of which is
open,is steeped into the dish of mercury. The upper end of the glass tube is closed and
is taken from the mercury. How long is the mercury column in the glass tube?
Atmospheric pressure is equal to 10° Pa.

Let it be:

ki m
1=60cm=0,6m, I, =§| —0,4m, Po= 10° Pa, ,0:13600m—g3, 9=107
Al-?
Solution:

If we use Boyl-Mariot's Law:

PV, =PV = PO-S-IO:(Po—p-g-AI)-S(I—AI):>PO-S%I:(PO—p-g-AI)-S(I—AI)

=

%IP0 =Pl —PAl—p-g-Al+p-gAl> = 3p-gAlI> =3(P, + p- g -1)Al + Pl =0

The final form of the equation is ax* + bx + ¢ = 0 which is quadratic equation:
a=3p-g,b=-3(F,+p-9-1), c=PR, I

o 3Pt p g £ 9Py +pg 1) —4p-g 3P
12— 2-3-p-g
We have to find the root of the equation using numeral value of given physical units.

m s?
Al = 3 ~0,12m

2.3.13600 <9 .10 ™
m S

3(10°Pa +13600 ¢ .10 ™ .0,6m) = \/9(105Pa 41360019 .10 ™ .0,6m)? - 413600 ¥9 .10 ™ .3.10°Pa.0,6m
m S m S

The answer is: Al 0,12m
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Problem 3. Let the total resistance be 7022 when conductors are first connected in
sequence; when they are connected in a parallel, it is 7,622. What resistance do the
conductors have?

Let it be:
R=109Q, Ry=1,6Q
R1-? Ry-?
Solution: When the conductors are connected in sequence, they have the same
current forces like- I =1, =1,. VVoltages are equal to total amount of the voltages at the

ends of conductors- U =U, +U, so, when the conductors are connected in sequence,

total resistance is R, =R, +R,.

When the conductors are connected in a parallel way, the voltages of the conductor
ends are the same

U=U,=U,

Current forces are equal to the total amount of current forces of conductor ends
I=1,+1,.

So, when the conductors are connected in a parallel way, the total resistance is:
Rp _ Rl ) Rz
R, +R,

R, =R, +R, =10Q
Rl ) Rz
" "R, +R,
If we find the roots of equation, it is equal to R, =2Q, R, =8Q.
the value is equal to R, =8Q,R, =2Q
The answer is R, =2Q, R, =8Q
R, =8Q bo‘lsa R, =2Q

— R?-10R, +16=0

R ~16Q

R, =R, +R, =10Q
R, =R, -R, =160
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