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(13)
How To Help Pupils To Be Independent
Learners In Solving
Second Degree Equaftions
(Theoretical Study)

Purpose
To help pupils in lerning second degree equ., by
using the methods which make them control the following
concepts :
1 - To Know that the formula of second degree equ., in
one variable is :ax? + bx + ¢ = 0, where a, b, c are
constants, anda= 0.

2 - To Know that the equ., ax? + b x + ¢ = 0, represents
the two lines : a,x =b;, a,x=b, .

3 - To Know how pupils can solve the equ., ax2 + bx + ¢ =
0 by using many methods .

4 - To know what the quantity (b? - 4ac) means in the
equ., ax> + bx + c=0, when:
b2-4ac=0,b2-4ac >0, b?-4ac <0

5 - To know how a pupil forms the equ., when he knows

the sum of the two roots, and multiplay of the two
roots .

* Damietta Facully of Education Journal, No. 32, Parl 1, July 1999.
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The difference between the first degree equ ., and
the second degreee equ.,

The formula of first degree equ. ,is : ax = b (or) ax +
b =c where a, b, ¢ are constants, as the following equ.,

5x=10,2x +7= 11,4x+3 =2x+6,'1,x + 5x = 21. Extra .

To introduce the second degree equ. in one variable,
pupils must know the difference between 2x, x? in
begining .

The pupil must know that 2x means doublication of
X, as the following examples :

when:x=35 2x=2x5=10.
x=7 2x=2x7=14.

| So, (2x) represents on the numerical lines, as the

followings :
X X

But x2 means the square of x, such as the following :
When:x=5 xX2=5x5=25.

x=7 X2=T7x7=49.

So, there is difference between 2x and x? , and also
we can't represent x? on the numerical line (Why 7

Of course, pupils can discover easily that x2
represent a square which the length of his edge = x, as the
following :
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Now, what about the square which his edge = 2x ?
And what pupil can discover from this diagram ?

4x?

X X

2X

X X
The general formula of second degree equ., in one
variable :

The Chap of this equ., is : ax2+bx +c=0, where a,
b, ¢ are constants ,and a0,

If a = 0 in the prior equ., it will be in the form bx +
c= 0, and this equ., from the group of first degree equ.,
but when b =0, the equ., will be in the form ax?> +c =0,
also when ¢ = 0, the equ., will be in the form ax? + bx =0,
and both of them is from the second degree equ., (why ?)

There are two values of the variable x satisfied the
equ., ax2 + bx + ¢ =0 (why ?)
Proof (1)

The prior equ., represent two equ., from first degree
equ.,

| YAV
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Let a;x=b,,ax=b,, So:
ax-b,=0(1), ax-b,=0(2).

By multiplying (1) , (2), we obtain :

(ax - by) (ax-b,) =0

(a;2,) x - (a,b, + 2b) x + (3,b,) = 0

Where a|, a;, b, , b, are constant, so we can write the
prior equ., in the formula :

ax2+bx+c=0.

Where :a=aja, ,b=(ab, +a,b)), ¢ =b,b,.

From above , pupils discovers that equ., ax2+ bx2 + ¢
= 0 represents the two lines : a,x -b; =0, ax - b,=0

So, pupils can analyse the second degree equ., in two

coefficients, where every one represent straight line , as in
the following examples :

Example (1) : _

Find the values of x, which satisfied the equ.,

X +7x+12=0

Let pupils search about the pairs, which satisfied
both of a; a,, b; b, in the equ.,

a a3 X -(a by+a, b)X+b, b,=0

x2 4+ 7 X+12 =0

So:a; a :(1,1),(-1,-D.

by by (1,12),(-1,-12), 2 0),(-2,-6),(3,4),
(-3,-4)

Now : what are the pairs, which Satisfied that :

a; a,+a, b =7
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Pupils can discover that these pairs are :

a; a,:(1,1),(a; by):(3,4),because

a, by+a, b=(1x4)+(1x3)=7

So, The. equ., X2+ 7x + 12 = 0 represents the two
lines :

x+4=0,x+3=0

and the group of solutionis (-4 ,-3) .
Example (2)

Find values of x which satisfied the equ. , x2- 7x +
12=0.

The pupils will discover that the equ. in this example
is the same equ. in the prior example, and the difference 18
the middle term her is negative .

So, pupils will determine easily the pairs , which
satisfied :

These pairs are : a; a,=(1,1),b; b= -3,-4)

The equ . , X2- 7x + 12 = 0 represent the two lines :

x-4=0,x-3=0

And the group of solution is (4, 3)

f.e:

From prior examples, pupils must deduce the
following

*b, b,>0->b,>0,b,>0if a; by+a; by >0

*h, b,>0— b,<0,b,<0if a; by+a, b, <0
Example (3)

Find values of x, which satisfied the equ. , 3x2 + 14 x
-5=0

fLaas
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The sign of b, b, is negative, so each of b; and b,
will be positive or negative .

a; =3:3,1),(-3,-1),(1,3),(-1,-3),

by by=-5:(5,-1) ,(-5,1),(1,-5), (-1, 5)

So:a a,:(3,1),b, by:(-1,5) will be satisfied :

a by+a, b: (3x5)+(1x-1)=14,

The equ., 3x2 + 14x - 5 = 0 represents the two lines :

3x+1=0,x-5=0

and the group of solution is (- -;7 . 5)

ie:

From prior example , pupils must deduce the
following :

Ifb, b, <0, the signs of each of b, , b, are different ,
and the sign of (a, b,+a, b,) will determine the sign of
b,and b, .

Proof (2) :

The solution of equ., ax2 +bx + ¢ =0 , by using the

formula .

o = bxyb%-4ac

2a
axXZ+bX +c=0
2 2
lox2 e Dy Ccpmfxs b UL PN
a a 2a 4a? a
2 2 _ 2 2
(X.;._b_. -Lb_ic)_=0_) X+-b_. b '4ac_>
2a 432 2a 452
/b2 2
:x:+—b-=;t_L£._>x=-.Ei_b_.‘_4£
2a 2a 2a 2a
o = b ¥b? - dac
2a
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Notes :

(1) If b2 - 4ac > 0, the two roots are true and different,
what about b2-dac=0,and b2-4ac<0?

b
(2) The sum of the two roots ( X;+X;) =- "a (why?)

(3) The multiply of the two roots (X, X;) =C?(why?)

(4) We can form the second equ., degree, if we know the
two roots ; x2- (The sum of roots) x + multiplay of
roots = 0 (How?) .

Example (1) :

Solve the equ. 3x2 - 4x - 15 = 0 and find the sum of

" the two roots and their multiplying .

362 .4%-15=0>a=3b=-4c=-15
b2 - dac = (-4)? - 4(3) (-15) = 16 + 180 = 196

. yb? - dac =196 =14

oo bxyb dac o 4xld
2a 6
ox’ =18=3,x =i(l=-5

There is another method to find ( x;+X5) , ( X X2)
from the equ., directly (How ?)

o
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Example (2) :

Form the equ. , which the first root increases than the
square of second root by 3, and the first root equal it's
inverse addition plus 8 .

Let firstroot  x;, 80 X,=-x, + 8 —2x=8 5 x,=4

Let second root x,, s0 X,= X2, + 3 —4= XH+ 3 = x,=+1
When x;=4, x,=1

The equ. ,x2 ~(4+Dx+@)(D=0-5x2-5x+4=0,
Whenx, =4,x,=-1]

The equ., x2- @-Dx+@)(-1)=0->ox2-3x-4=0.

Proof (3) :

Determination the roots of the equ. , ax? + bx + ¢ = by
using the ideal curve y =x2.

b
a

3<:+£=0—>Dc2=-—b-:x:-£
a a a

ax2+bX +c=0— K2 +

Let y=%2 and y=-§x-§

y = X2 js ideal curve (Why 7
b c
and y =- ’ «L - 3

is straight line . So, the two points which the straight
line cuts the curve are the roots of the equ., ax2 +bx+c= 0.

Example : find the roots of the equ. 5x2 -18x -35=0

socz-18:x:-35=0—>3c2-—15§x-7=0—>3c2=l58-x+7

e ]

= =




Lety =x* (Ideal curve)

18
=X
y z +7

Draw y = x? without construct its table .

construct the table of the line y = —158— % + 7, and draw 1t

X -5 0 45
y -25 7 25
From the shape , the roots of equ 5x2 - 18x - 35 =0
are X, =5,X; = -7/5

The strategy of this papers :

1 - There are bounded methods are used in Teaching but
the Teacher can use any method which he thinks that
it's useful and suitable .

2 . The Teacher and Pupil work together in some
positions, and pupil work alone in other positions in
cases of quitions (how ? Why ? What?)

3 - When Pupils work alone, this needs from them the
inquiry methods some times, and reading in the
liberary in other times .

4 - To help Pupil to be independent learners in solving
second degree equations, the Teacher must always
asks them to form problems from their owns, and put
approximately values for the problems which they
gives before solving .

fLar
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(16) How To Prepare Student / Teacher (S / T) To Teach
About First Degree Equation ?
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How To Prepare Student \ Teacher (S\T)
To Teach About First Degree Equations
(Theoretical Study)

Introduction :

The Subject of Equations is very important, because
there is correlation and direct relations between the
equations and many phenomena which human beings
meet in his life .

So, to teach this subject in an easy way and a simpie
method, I prepared this project .

Purpose

To help S\ T in teaching 18 degree equ. by the way
which makes pupils able to control the following
concepts:

1 - To know that the formula of 1% degree equ. in
one variable is : ax = b (which a, b are constant).

2 - To can solve 18t degree equ. in one variable and in
two variables .

3 - To form 1% degree equ. of some phonimena in
live .

4 - To find the correct or approximately solutions of
1& degree equ .

5 - To know that the symbol (=) present aclosed
sentience, and this give some bounded solving .
Also the symbol (>) or (<), present open
sentience, and this give group of bounded
solution or infinite solution .

[xre]
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First Degree Equation in One Variable .

The S/T can present the concepts of the 1t degree
Equ. in one variable as the following method :

The S/T constract the next table for distribution of 12
Dollars to three persons in equal chair. During
constructing of the table, the S/T ask pupils to work with
him .

Sum First Second Third Residual

12 1 1 1 0
9 1 1 1 6
6 1 1 1 3
3 1 1 1 -
Sum 4 4 4 -

From the above table, every pupil will discover that
any person will take 4 Dollars .

After this step, the S/T discusses the pupils about
Algebra formula of 1* degree equ. And helps them to
discover that the 1% degree equ. in one unknown variables
is:ax=b.

The S/T ask pupils to translate the prior table in the
prior formula equ., as it seems in the following :

Three persons take 12 dollars, how many dollars
does every one take ?

So : three X (unknown persons) = 12 © 3x = 12

In general ;
3x=12
XS
ax=b

Yya [
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Where a, b constant, x variable .
The S/T clear the above solution, as in the following:
aX=b=ax4=12=3xX=3x4=>X=4

The S/T must illustrate for the pupils that the correct
idea of solving the prior equ. depends on cancelling
(removing) the coeffiecent of x, by multiplay in the
inverse. So, we determined the

3X=12=>%X3X=-:1?x12=>X= 4
solution with constructing the prior table, as the
following :

Also, The S/T can make inverse of the prior
operation . In this case, The S/T ask pupils :

Can we divide 12 Dollars in the way, which every
person takes 4 Dollars only ? How, any persons take 4
Dollars ?

The solution as the following :
aX = 12where X=4

1L =12a=3
1 2

3=

In other way :
ax=12=>a*4=12= a*4(%)=12(%)=>a=3

After this, the S/T ask one of pupils to solve the equ.
7 x = 21 in the same way of the prior equ.

[Leev
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The solution will be :
1 1
7 (7) 5 (21)
When S/T finishes the explainion, he gives the pupils

the following problems, and asks every pupil to try in
solving them .

Problem (1) :

Complete the next table by determining the correct
choice :

Equ. Choice The condition of Result
Solving '

dx=... (2,5,9,8) X . integral & positive yes  No

Ix=..., (6,12,3,15) x: integral & > 4

Sx=.... (25,5,10,15) x:integral & <2

Tx=... (7,14,28,35) x:integral & > 2,<5

Problem (2) ;

Complete the next table, which the result ig positive
& integral :

Equ. Condition of Solve Result
4xX= sy o, x>1,x>4 Yes No
SX =iy o,y o, Xz21,x 23

TX= iy iy e X33

Every pupil can determine correct of wrong result
from above. So, any pupils can evaluate himself during
the lesson continuously .

After pupils finished the prior practice, S/T simulate
the following problem :




o pledl dhaef s ad ol sl
Can any one distribute 17 Dollars in equal chair to 5
pupils, and every pupil takes integral dollars ?

Of course, when pupils try to solve this problem,
some of them will discover that the prior problem can not
solve it in integral figure, because 17 lies between 15,20,
which both of them can be divided by 5 .

So, because it is a difficult problem, S/T asks pupils
to distribute 17 dollars in the same prior way of
distribution 12 dollars .

The pupils will get following table :
Sum First Second Third Fourth Fifth Residual

17 1 1 1 1 1 12
12 1 1 1 1 1 7
7 1 1 1 | i @)
Sum 3 3 3 3 3 2

From the prior table , pupils can discover that every
person takes 3 dollars and the residual is 2 dollars .

After this, S/T help pupils to discover the shape of
equ. which act the prior problem. Thisequis:ax+b=c,
because 5 X3 +2=17 wher65_=a,x=3,b=2,c= 17.

The equ a X + b = ¢, it's type is first equ degree,
because the power of variable x equal 1.

S/T must discuss pupils, how they can solve this
equ., in the same method of solving the equ.,a x =b.

The solution of equ a x + b = ¢ depend on cancelling
(b) first by using addition inverse, after this, cancel (a) by
using multiplaying inverse .

Y4
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_ Jor example, The steps of solve the problem 5x + 2
=, are:

SX+2=17=x+2+(-2)= 17+ (-2)

= 5x =15

! — L
:=>(—5)5x —(5)15
=X =3

Also, S/T can help pupils to solve the prior problem
with creative waysas the following methods :

1) S5X+2 | =17
l
5X +{) =QD e
5X =15

Then pupils can compiete solving by using
multiplaying inverse as in the pric- method .

2 5X+2 =h.
5% +Q)) SOy
X+X+ X+X+X | =/ + 111+ 11 + o+
X =3

(3) S/T ask pupils : what the number we put inplace
of 5 x to make both sides in equation 5 x + 2 = 1 pe
equals. ’\

Pupils can suggest that 5 x = 15, and they can
discover that x = 3 by using multiplaying iverse .

(4) S/T write the prior equation in twoformula as the
following : '

y=17,y=5x+2
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After this S/T asks pupils if they can draw the two
prior lines .

Of course, there is not difficult to draw the line y =
17, but for drawing the line y = 5x + 2, the pupils must
construct table for three pairs of variable (x,y) at least as
the following table :

X 1 2 3
Y 7 12 17

The pupils discovers that the point x = 3, which the
two lines y = 17, y = 5 x + 2 cuts together is the solve of
the equ. 5 x + 2 = 17, as in the next shape

A

X=3
After S/T and pupils finish the prior work, S/T give

pupils the next problem to solve it at home :

Determine the correct solving from choic's which
you have given :

fl ¥ey
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Equ. Choice's Result
Yes | No

Sx+2 =12 (2,12,22)

3x-5 =16 (27,17,7)

X =7 (28,18,8)

TE45=12 (53,35,5)

? ~1=11 (3.36.6)

I end of the lesson, S/T write the equ :

ax +b=cx +d where a, b, ¢, d are constants and
askw pupiis, Is ptior equ from first degree group equ., or
not ?

Some pupils will think that prior equ is second
degree equ., because the variable x is founded in both
sides .

S/T must correct their responsable, and illustrate to
these pupils that second equ., degree must contain x2 (ie:
the power of the variable x equal (2), but the powert of x
in both sides of prior equ., is equal 1 ).

So, all the following equ., are from the family of
first degree equ.,

Sx+2=7-3x
Ix+7=2x+1
S5Xx+x+1=7

Ax+7=2x-1

Also, the solving of the prior equ., depend on
collecting variable x in one side, and cancelling the
coeffient of x .
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For example, to solve the equ., 7x - 1 =5x + 7, there
are two direction :

The first direction :
(-5x+7x)-1=(- 5x 4+ 5x) +7

2x-1 =7
2x+(1-1) =147
2x =8
(1n) 2x =(l5) 8 =x=4

The second direction :
Tx+(1-D5x+(1+7)
And S/T let pupils complete the solving, and discuss
them in the difference of the two solution .
First Degree Equation in Two Variable :

In begining, S/T clear that every body deals in his
own life with first degree equation in more than one
variable .

For example, when Basm buys 5 appels, 7 oranges, 3
banana, and pay for them 12 pounds .

This can be translated in Algbra formula as the
following :

5x+7y+3g=12

S/T explains that the lesson around about first degree
equation in two variable, as when Baher buys two books
and five magasin and pay for them 42 pounds, it
translated in Algbra formula as the following:

2x + 5y =42

LYy
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In general, S/T write the first degree equ., in two
variable as the next formula :

ax + by = ¢ where a, b, ¢ constants, a # o ,b #o0

S/T ask pupils if they can solve the equ., ax + by=c
without trying or suggestion . The pupils will discover
that they can not due this operation easily .

So, 8/T explain for them that solving the equ., ax +
by = c is impossible, because it contains two variable, but
if there are two equ., as the following :

ajx +byy=cj where ay, by, ¢y are constants,
agx +byy=cy where aj, by, ¢ are constants.

It will be easy to determine x, y by removing x at
first to obtain the value of y, after this from any equ., we
can obtain the value of x. Also, we can make the opposite
operation (i.e : we determine the value of y, after this we
determine the value of x) .

Problem :
Find the values of x, y which satisfied the equ, :
Xx-5y=10 ,2X+y=42
Solve ;
X-5y=10 ©x+(Sy-5y)=5y+ 10 =>x =5y +10 ()
2X+y=42 2% + (y-y) =42 -y 2x = 42-y =(12)2x

=lp@2y)yx=21-1/2 y (i1)
From (1), (ii) :
5y +10=21-1ny © (Sy+!1zy) + (10-10) = (21-10) + (Ipy-py)
11 2 11 2
‘2—}’— I —’—“—(T)Y——“—(”)"’Y:2




— pledishae] g pnl
From (i) : x=52) + 10=20
After finishing, S/T asks pupils to try in another
solving. For example, he asks them to construct the table
of the equ x =5y+10, and the table of the equ x =21- 15y
as the following :

Table (1) Table (2)
X=5y+10 x=21-lny
Y | O 1 2 Y| 0| 2 4
X 10| 15120 X |21 [20 419

Without drawing, some of pupils can discover that
the solution of the two prior equations is,x=20,y=2.

In the end of lesson, S/T must give pupils some
problems to solve it at home, as the following problem :

Solve the pairs of the following problems :
Dx+y= 10, x-y=4
(2)5x+2y=72,x-y=5
(3)2x+3y=20,3x+2y=24.

Computer as aids in solving first degree equ.,

After S/T be sured that pupils can solve first degree
equ., by themselves with aids from others, he can give
them the principle of programing to use computer in
solving equ.,

The use of computer must be the second step, not the
first step. By this way, pupils can think in correct way,
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and they can discover their mistakes if they use computer
wrongly .

S/T teaches pupils how they prepare the fellow chart
of every problems, because it is necessary to determine
the right solution of any problem .

For example, S/T must explain how we can use
computer in solving the two equ. :

Alx+bry=c) ,ax+byy=c,
From these equ., S/T helps pupils to discovers that :
A=ajby-asby, A=cyb,- coby, B=cpay-cjay

Where :

A: : a bl , A= ¢ b] y B= Cq ap

2 by ¢y by Cy d
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Values of A, A, B,

Yes No
—— >
| !
No X = A
A
A 4 y= %
Print there is
no solution ¥
Print
Print the two equ. are solution
one equ., there are \L
infinite solutions
et Y
o
4
End

In the end of subject, S/T must be sure that pupils
can solve problems by traditional methods, before using
computer which may close minds of pupils in thinking

sy
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